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1. IRP PLAN SUMMARY 

1.1 Ovcrvic" of 2017 I RP 

This Integrated Resource Plan (IRP) is a road map for meeting Big Rivers Electric Corporation' s (Big 

Rivers or the Company) mission to safely deliver competitive and reliable wholesale power to its 

Member-Owners. 1 It helps determine how Big Rivers will generate power in the future. Big Rivers 

utilizes a comprehensive, forward-looking decision support tool for evaluating resource options to meet 

company objectives at the lowest cost. The process considers supply and demand resource options, 

operating, fuel and purchased power costs, and technology costs associated with various resource plan 

outcomes. The electric utility industry is experiencing dynamic change at an accelerated pace, and one of 

the major drivers of change is the Clean Power Plan (CPP), a set of proposed Federal regulations limiting 

carbon emissions. Implementation of the CPP was expected in the coming years. However, the CPP is 

currently on hold, and because of the uncertainty of its disposition, as well as the changing energy 

marketplace, Big Rivers regularly reviews resource options. In addition to regular planning reviews, a 

triennial filing of an IRP is required by the Public Service Commission of Kentucky (Commission). This 

2017 IRP is not to be considered a commitment to any specific course of action, but rather a plan that 

considers market conditions, load requirements, and legislation as of a certain point in time. 

This 2017 IRP is provided to comply with Big Rivers ' obligations under 807 KAR 5:058, to address the 

Commission Staff Report 's recommendations on Big Rivers ' previous IRP, and to give a comprehensive 

overview of Big Rivers ' system and resource plans. It is grouped in logical sections to provide the reader 

with the information required by statute. A cross-reference table to the requirements of 807 KAR 5:058 is 

presented in Appendix C. A glossary of terms and acronyms used throughout this IRP are listed in 

Appendix I. 

1 Big Rivers ' Mission Statement: "Big Rivers will safely deliver competitive and reliable wholesale power and cost 
effective shared services desired by our Member-Owners." 
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1.2 Jntroduction 

Big Rivers filed its most recent IRP with the Commission on May 14, 2014, in Case No. 2014-001662 

(2014 IRP). Commission Staff issued a report summarizing its review of Big Rivers' 2014 IRP on 

December 4, 2015, and recommended to the Commission a filing date of September 21 , 2017, for Big 

Rivers ' next IRP. The Commission, by order dated December 22, 2015, accepted the Commission Staffs 

recommendation for a September 21, 2017, file date, and closed Case No. 2014-00166. 

This 2017 IRP was prepared by Big Rivers ' staff, with the supporting inputs by GDS Associates, Inc. 

(GDS or GDS Associates) for load forecasting and Demand Side Management (DSM) analyses. The 

individuals responsible for preparation ofthis IRP and who will be available to respond to inquiries are 

listed in Table 1.1. 

Table 1.1 

2017 IRP Project Team 

Company Name Area of Expertise 
Big Rivers Electric Robert Berry President and CEO 

Corporation Mark Eacret V. P. Energy Services 

Marlene Parsley Energy Services, Load Forecast 

Russell Pogue Demand Side Management 

Duane Braunecker 
Strategic Planning and Risk 
Mana~ement 

Charles Jones Modeling 

Jason Burden Power Production 

Tom Shaw Environmental/Emissions 

Chris Bradley Transmission 

Chris Warren Finance 

Roger Hickman Re~ulatory Affairs 

GDS Associates, Inc. Warren Hirons Demand Side Management 

John Hutts Load Forecast 

2 Jn the Matter of The 2014 Integrated Resource Plan of Big Rivers Electric Corporation, Case No. 2014-00166. 
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This 2017 IRP presents Big Rivers' resource plan for meeting projected power requirements through 

2031. It presents the basis for the plan and the result ing actions Big Rivers will undertake with respect to 

meeting future load requirements through a portfolio of supply-side and demand-side resources. 

Supporting documents, figures, and tables are provided throughout this document and in the appendices, 

which are an integral part of the 2017 IRP. 

The remainder of this chapter contains a description of Big Rivers and its planning goals and objectives, a 

load forecast summary of its generation and transmission assets, projected load growth, DSM3 activities, 

and the resource plan developed to meet demand through 2031. 

I .. ~ Description of the l l tilit~ 

1.3.l Overview 

Big Rivers is a generation and transmission cooperative headquartered in Henderson, Kentucky. Big 

Rivers owns, operates and maintains electric generation and transmission facil ities, and it purchases, 

transmits, and sells electricity at wholesale. It exists for the principal purpose of providing the wholesale 

electricity requirements of its three distribution cooperative Member-Owners; Jackson Purchase Energy 

Corporation (JPEC), Kenergy Corp. (Kenergy), and Meade County Rural Electric Cooperative 

Corporation (MCRECC) (collectively, the Members or Member-Owners). The Members, in tum, provide 

retail electric service to approximately 116,000 consumer-members located in all or parts of 22 western 

Kentucky counties: Ballard, Breckenridge, Caldwell, Carlisle, Crittenden, Daviess, Graves, Grayson, 

Hancock, Hardin, Henderson, Hopkins, Livingston, Lyon, Marshall, McCracken, McLean, Meade, 

Muhlenberg, Ohio, Union, and Webster. A map illustrating the Members' service territory is provided in 

Figure I. I. 

Big Rivers ' wholesale rates applicable to its Members are shown in its current tariff, which is on file with 

the Commission. That tariff may be accessed from either the Commission's website 

(www.psc.ky.gov/tariffs/Electric/Big%20Rivers%20Electric%20Corooration/General%20Tariff.pd0 or 

3 In the context of Big Rivers' 2017 IRP, DSM i defined as all activities designed to impact electricity use, 
including demand response and energy efficiency programs. 

Big Rivers 201 7 Integrated Resource Plan I Page 7 



from the Regulatory webpage of Big River's internet site (www.bigrivers.com regulatory-affairsD. AB 

shown in that tariff, these wholesale rates first became effective on February I , 20 I 4. There have been 

revisions to selected tariff sheets subsequent to that date. Specifically, Big Rivers modified its DSM tariff 

sheets effective September 11 , 2015. Big Rivers also modified its Member Rate Stability Mechanism 

(MRSM) rider tariff sheets effective September 29, 2015, and it Fuel Adjustment Clause (F AC) rider 

tariff sheets effective October 30, 2016. On June 30, 2017, Big Rivers filed proposed changes to certain 

of its DSM tariff sheets, which are under review in Case No. 2017-00278. 

Also on file with the Commission are Big Rivers' wholesale power contracts for select direct serve and 

non-system customers 

(www.psc.ky.gov/tariffs/Electric/Big%20Rivers%20Electric%20Corooration/General%20TariffpdD. 

Additionally, Big Rivers provides transmission and ancillary services to other entities under the 

Midcontinent Independent System Operator, Inc. (MISO) tariff. 

Figure 1.1 

Big Rivers' Members Service Area Map 

Jadrson Purctwu Ent"tCY C'0tpof•tt0n 

e Ke~y(O!'pont.M>n 

e ~ Count·v RECC 

ILllNOll 

rucrvc .. v 
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1.3.2 Capacity Resources 

Big Rivers owns and operates the Robert A. Reid Plant (130 MW), the Kenneth C. Coleman Plant (443 

MW), the Robert D. Green Plant (454 MW), and the D. B. Wilson Plant (417 MW), totaling 1,444 net 

MW of generating capacity. Total generation resources are 1,819 MW, including rights currently to 197 

MW at Henderson Municipal Power and Light's (HMP&L) William L. Newman Station Two facility 

(HMP&L Station Two )4 and 178 MW of contracted hydroelectric capacity from the Southeastern Power 

Administration (SEPA).5 Force majeure conditions due to dam safety issues on SEPA's Cumberland 

River system have reduced Big Rivers' SEPA allotment to 154 MW, bringing Big Rivers' total 

generation capacity to 1, 795 MW at the present time. Big Rivers expects the ongoing dam safety repairs 

to be completed and a return to full 178 MW capacity in 2019. Big Rivers began construction of seven 

small solar arrays totaling 120 kW direct current (de), whose purpose is educational in nature, as 

described in Section 2.3. See Figures l .2a through 1 .2c for an overview of Big Rivers ' generation 

facilities. 

4 HMP&L has the contractual right to increase or decrease its capacity reservation from HMP&L Station Two by up 
to 5 MW each year. 

5 In this analysis, both HMP&L load and generation are included. HMP&L has rights to 12 MW of SEP A capacity, 
which is assumed in this analysis to directly offset HMP&L load. Force majeure conditions on the SEPA system 
have reduced HMP&L's allocation to 10 MW. 
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Figure 1.2a 

Generation Facility Overview 

D.B. WILSON STATION 

Wilson Station consists of a single, pulverized 

coal generating unit located near Centertown, 

Kentucky with a total rated generating capacity 

of 417 Net MW. 
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Figure l.2b 

Generation Facility Overview 

SEBREE STATION 
Sebree Station consists of three stations: the Robert 

D. Green Station, the Robert A. Reid Station, and 

HMP&L Station Two, with a combined net 

generating capacity of 896 MW. The facility consists 

of six units: four coal-fired and two with gas 

capabilities. 
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Figure J.2c 

Generation Facility Overview 

KENNETH C. COLEMAN 
STATION 

Coleman Station consists of three pulverized coal 

generating units located near Hawesville, Kentucky 

and bas a total generating capacity of 443 Net MW. 
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1.3.3 Transmission System 

Big Rivers owus, operates and maiutains its 1,297 mile transmission system and provides for the 

transmission of power to its Members and third party entities served under the MISO tariff. A map of the 

transmission system is provided in Figure l .3, and a more detailed map is provided in Appendix E. 

Discussion of Big Rivers ' transmission planning is provided in Chapter 8. 

Figure 1.3 

Transmission System Map 

Big River.; Electric: System Map 

1.3.4 Big Rivers' Load 

Unless otherwise noted, references to total system energy and peak demand requirements in the 2017 

Load Forecast are to Big Rivers' Members ' native system, Big Rivers' Non-Member load, and HMP&L 

requirements.6 Native system is the cumulative requirement of the Members' customer base load that Big 

6 See Appendix A, 2017 Load Forecast 
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Rivers is obligated to serve, and is the primary driver of load requirements. Non-Member load is defined 

as planned long-term load obligations that create value for Big Rivers ' Members. Refer to Section 4.2.6 

for more discussion of Non-Member load. Forecasts of HMP&L' s aggregated peak demands and net 

energy for load were provided by HMP&L management in response to requests from Big Rivers for 

purposes of preparing the 2017 Load Forecast report. 

Big Rivers categorizes native energy and peak demand into two classes: rural system and direct serve. 

The rural system is comprised of all retail residential, commercial, and industrial customers served by Big 

Rivers ' Members, except for retail customers served under Big Rivers' Large Industrial Customer (LIC) 

tariff. Direct-serve customers are served under the Big Rivers' LIC tariff, which includes 20 large 

industrial customers in 201 7. Approximately 90% of the accounts served by Big Rivers' Members are 

residential. A breakdown of actual energy sales for 2016 and projected sales for 2031 is presented in 

Figure 1.4.7 

Figure 1.4 

Class Energy Sales Proportions for Native Load 

2016 

• Residential 

• Small Commercial 
and Industrial 

O Large Commercial 
and Industrial 

Direct Serve 

2031 

• Residential 

• Small Commercial 
and Industrial 

C Large Commercial 
and Industrial 

Direct Serve 

Figure 1.4 excludes Lighting and Irrigation classes which account for less than 1 % total sales 

7 Requirements a sociated with HMP&L and Non-Member load are not reflected in Figure 1.4. 
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1.4 Planning Goals and Ohjccth cs 

Big Rivers' primary planning goal in its 2017 IRP is to reliably and efficiently provide for its Members ' 

electricity needs over the next 15 years through an appropriate mix of supply and demand-side options, at 

the lowest reasonable cost. Big Rivers has established the following planning objectives to guide its 2017 

IRP process: 

• Maintain a current and reliable load forecast, 

• Continue to offer cost-effective DSM programs to its Members, 

• Identify potential new supply side resources and DSM programs, 

• Provide competitively priced power to its Members, 

• Maintain adequate planning reserve margins, 

• Maximize reliability while ensuring safety, minimizing costs, risks, and environmental 

impacts, and 

• Meet North American Electric Reliability Corporation (NERC) guidelines and requirements. 

1.5 Load Forecast Summary 

Big Rivers ' total system energy and peak demand requirements are comprised of its native system load, 

Non-Member load, and HMP&L load. Total requirements include transmission losses. Native system 

energy and peak demand requirements are projected to reach 3,544 GWH and 675 MW, respectively, by 

2031. Annual native load projections are presented in Table 1.2. Refer to Section 4.2.6 for details on 

additional Non-Member sales included in the 2017 Long Term Load Forecast Report. Section 7 .2.1 

describes Non-Member load used in the IRP analysis. Chapter 4 and Appendix A provide detailed 

descriptions of the load forecast. 
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Table 1.2 

2017 Big Rivers Load Forecast- Weather- Normalized Native System Requirements 

EnerK)l Requirements (MWH) Peak Demand (MW) 

2012 3,337,591 607 

2013 3,403,524 639 

2014 3,377,106 604 

2015 3,333,037 623 

2016 3,272,279 620 

2017 3,258,532 635 

2018 3,343,114 645 

2019 3,432,508 658 

2020 3,473,299 661 

2021 3,474,891 662 

2022 3,478,946 663 

2023 3,481,017 664 

2024 3,490,159 665 

2025 3,495,398 666 

2026 3,501, 719 667 

2027 3,508,814 669 

2028 3,520,620 670 

2029 3,526,010 672 

2030 3,535,190 674 

2031 3,544,285 675 
Shaded year represents base year 
Values in this table include DSM impacts and distribution losses 

Native system energy and peak demand requirements are projected to increase at average compound rates 

of 0.5% and 0.6%, respectively, per year from 2016 through 2031. Continued increases in appliance 

efficiencies, consumer energy conservation awareness, and - in the price of retail electricity are 

expected to dampen growth in native energy sales over the near term; however, increased sales to existing 

direct serve customers will have positive impacts on native sales over the near term. Big Rivers 

established a record native peak of 748 MW during the winter of2014. Under normal peaking weather 
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conditions, Big Rivers estimates that peak would have been 706 MW. Native peak requirements are 

projected to increase from 648 MW in 2017 to 691 MW (including transmission losses) by the summer of 

2031. 

Key Economic and Demographic Influences: The key influences on the load forecast include economic 

activity, increases in heating and cooling equipment efficiencies, energy conservation, changes in retail 

electricity prices, and the continued stable base of large industrial load. With respect to the economic and 

demographic influences, number of households and total non-farm employment influence projections of 

the number of rural system customers. Average household income is one of the key inputs in the 

residential energy model. The number of households, employment, and average household income are 

projected to show low to moderate growth over the forecast period and are contributing factors to 

projected low growth in number of customers and average energy consumption per customer over the 

next 20 years. Refer to Chapter 4 for additional information regarding the economic outlook. 

The forecast reflects an increase in the nominal price of retail electricity to rural system customers. Retail 

price projections were developed for each Member and are represented in the forecasting models as the 

quotient of annual revenue and annual kWh, by customer class. Projected retail prices reflect changes in 

Big Rivers ' wholesale power cost to Members and changes in distribution-system related costs at the 

Member level. The "all-in" average retail price at the Member level was projected to increase 

approximately 13% in 2017,8 followed by 9 For 

residential customers, the elasticity of energy consumption with respect to price is -0.21 and was derived 

using the regression models for each Member. 10 The forecast reflects no direct decreases in energy sales 

and peak demand for the small and large commercial classes resulting from price increases expected over 

the near term. 

8 Increase is due to the expiration of credits associated with the operation of Big Rivers ' MRSM which offset a base 
rate increase approved by the Commission in Case No. 2013-00199. 

9 - are described in nominal terms for discussion purposes. Price is expressed in real, or deflated, 
terms in the forecasting models described in Chapter 4 of this report. 

10 Average elasticity for Big Rivers' three Members. 
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The forecast reflects impacts associated with changes in heating and cooling appliance market shares and 

increases in their respective efficiencies. Over the course of the forecast horizon, the market shares for 

both heating and cooling are projected to increase minimally. A combination of increases in electric 

appliance market shares and increases in appliance efficiencies is expected to produce essentially flat 

average consumption in electric heating and air-conditioning per household over the long term. 

The forecast includes the impacts of existing and future DSM and energy efficiency (EE) programs. 

Impacts of existing programs are captured indirectly through the historical energy consumption data used 

in developing the forecasting models. The impacts of future program offerings are computed and 

captured in the load forecast as post-modeling adjustments. DSM programs are projected to reduce peak 

demand and energy consumption by 17 MW and 113,951 MWH between 2017 and 2031. 

The large commercial class, including both rural and direct serve customers, currently represents 

approximately 34% of total system energy consumption. Energy and peak projections for this class 

include only those customers that are currently being served. Following anticipated growth over the near 

term, energy and peak are held constant at 202 l levels through 2031 in the base case forecast. The 

optimistic economy forecast scenario reflects growth for new industrial load.11 

The key economic and demographic assumptions upon which the load forecast that was prepared through 

2036 is based are summarized below and discussed in greater detail in Chapter 4. 

• The number of households will increase at an average rate of 0.1 % per year from 2016-2036. 

• Employment will increase at an average rate of 0.8% per year from 2016-2036. 

• Real gross regional product will increase at an average rate of 1.6% per year from 2016-2036. 

11 Historically, due to the unpredictability of economic development successes and the significant increase in load 
resulting from the addition of new customers, Big Rivers ' projections of energy and peak demand for the large 
industrial class reflect the base historical year value adju ted for known and measurable changes in consumption 
for existing customers, and new growth corresponding to potential customers that have a high likelihood of being 
served in future years. 
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• Real average income per household will increase at an average rate of 1. 7% per year from 2016-

2036. 

• Real retail sales will increase at an average rate of 1.0% per year from 2016-2036. 

• Inflation, as measured by the Gross Domestic Product Price Index, will increase at an average 

compound rate of 2.0% per year from 2016-2036. 

• Nominal retail price (no adjustment for inflation) charged by Members to their retail member-

consumers was projected to increase 13% by 2017. 12 From 2017 to 2029, the price of electricity 

to rural system customers is projected to 

resulting in a in real price. 

• Heating and cooling degree days for the service area will be equal to averages based on the 

twenty years ending 2016. 

• The market shares for electric heating, electric water heating, and air conditioning will continue 

to increase throughout the forecast period, but at a declining rate as maximum saturation levels 

are approached. 

• The average operating efficiencies of major appliances will continue to increase throughout the 

forecast period, but at a declining rate as maximum efficiencies are approached. 

• Impacts of existing energy efficiency programs will increase during the forecast horizon and will 

impact both energy and peak demand requirements. 

l.(J l\o Planned lksourcc Acquisitions 

Big Rivers has no need for new capacity through 2031 to maintain an adequate reserve margin. In 

addition to existing capacity, Big Rivers has access to the wholesale power markets to buy and sell energy 

to maximize Member value and meet fluctuations in owned generation resource availability. Figure 1.5, 

12 Increase is due to the expiration of credits associated with the operation of Big Rivers ' MRSM which offset a base 
rate increase approved by the Commission in Case No. 2013-00199. 
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below indicates projected capacity exceeding peak demand requirements through 2031, without the 

currently idled Coleman and Reid stations. This anaJysis includes native load and Non-Member sales that 

had been executed at the time of this IRP. See Section 7.2.2 Base Case Results and Chapter 11 Action 

Plan for details of changes in projected capacity. 

Figure 1.5 

Projected Capacity and Peak Demand Requirements ~') 
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HMP&L Station Two capacity includes 197 MW Big Rivers contract capacity 
SEPA Capacity includes up to 178 MW of Big Rivers capacity 
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1.7 Kc~ Issues or Lnccrtaintics 

Big Rivers has completed an analysis of the newly finalized environmental regulations and has prepared a 

plan to achieve compliance within the time allowed by the regulations. One of the major drivers of 

change is the Clean Power Plan, a set of proposed Federal regulations limiting carbon emissions. The 

CPP is currently on hold, and because of the uncertainty of its disposition, as well as the changing energy 

marketplace, Big Rivers has suspended work on developing a strategy to comply with the CPP. Jn the 

event the CPP is restarted, Big Rivers will begin the task of developing a targeted compliance plan 

consistent with state and federal requirements. 

Other uncertainties were addressed in this analysis using a sensitivity case approach. Jn addition to the 

Base Case, cases were developed that considered changes in: 

1. Energy Locational Marginal Price (LMP) Market Price, 

2. Spot Coal Price, 

3. Natural Gas Price, 

4. Load Forecast, 

5. Renewable Portfolio Standards, 

6. Demand Side Management Incentive Increase, and 

7. HMP&L Station Two Contract Sensitivity. 
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Planning 
Process 

CHAPTER2 
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2. PLANNING PROCESS 

Big Rivers has a robust strategic planning process which incorporates corporate strategic planning 

initiatives into all planning processes. To prepare the Resource Assessment required by this IRP, Big 

Rivers updated its load forecast, financial forecast, and DSM study. Additionally, Big Rivers 

incorporated the recommendations made by the Commission Staff in its report on Big Rivers' 2014 IRP. 

Appendix C of this IRP provides a cross-reference of those Commission Staff recommendations and this 

2017 IRP, and Appendix D summarizes Big Rivers' responses to the recommendations. The results from 

these studies and Staff recommendations provided the inputs required to model the Big Rivers' system 

with respect to the integration of existing and future capacity resources. 

2.1 Big Rinrs' Strategic Plan 

Big Rivers ' mission is to safely deliver competitive and reliable wholesale power and cost-effective 

shared services desired by its Member-Owners. Big Rivers' strategic objectives are as follows: 

• Continue Big Rivers ' emphasis on safety for employees, Member-Owners, retail member-

consumers, contractors and the public; 

• Focus on sales of available power and develop long-term, stable revenue streams; 

• Maintain a strong balance sheet and appropriate debt service ratios; 

• Continuously improve internal capability to perform integrated, complex financial and 

operational analytics in order to support good decision-making in a dynamic environment and 

oversee risk management activities; 

• Continue emphasis on safe, reliable, and low-cost operations, maximize the economic value of 

existing assets, and evaluate cost-effective opportunities to increase portfolio diversity; 

• Develop and execute plans to comply with existing and proposed environmental regulations while 

minimizing the associated costs; 

• Safely and reliably operate the Big Rivers system and enhance performance through adoption of 

leading practices, use of tiered metrics, and consistent benchmarking that allows gap-based 

business planning; 
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• Hire and retain top talent, develop employees and leaders for the future, manage performance, 

and plan for future retirements through training and succession planning; 

• Provide cost-effective shared services desired by our Member-Owners; 

• Work with our Member-Owners and key stakeholders to build relationships and manage 

expectations through open communications and engagement strategies; 

• Complete the action items from the Commission-mandated focused management audit 

recommendations (See Section 3.5); and 

• Resolve the issues associated with the HMP&L contract 13and the uneconomic operation of 

HMP&L Station Two generation units. 

Figure 2.1 

Big Rivers Values 

Safety 

Teamwork 
Environmentally 

Conscious 

Values 
Excellence 

Member and 
Community 

Service 
Integrity 

Respect for the 
Employee 

13 Jn the Matter of' Application of Big Rivers Electric Co1porationfor a Declaratory Order, Case No. 2016-00278. 
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Through a focused approach on maximizing Member value and maintaining long-term financial viability, 

Big Rivers continues to aggressively pursue its mission - providing the services to its Members for which 

it was created. 

2.2 Load Forecast 

The load forecast used in the 2017 Load Forecast analysis was completed in July 2017. Additional 

sensitivities to the 2017 Load Forecast were developed and included in this IRP process. 

The 2017 forecast is developed using a "bottom-up" approach, as forecasts are developed individually for 

each of Big Rivers' three Members and aggregated to the Big Rivers level. Preliminary forecasts are 

presented to each of the Members for review and revision prior to development of the final Big Rivers 

forecast. Review meetings are held in person and via webinars. 

The forecast is developed using both quantitative and qualitative methods. A series of econometric 

models are used to forecast energy consumption and peak demand for rural system customers. 

Projections for large industrial customers are based on historical consumption and peak demand, 

combined with information received from the management of Big Rivers ' Members regarding future 

plans and operations. 

Big Rivers continuously reviews its load forecasting process and makes enhancements as new 

information and technologies become available. Big Rivers will continue to monitor industry 

advancements and best practices to enhance future forecast accuracy. 

See Chapter 4 for further details of the 2017 load forecast methodologies. 
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23 Demand Side Management 14 Study and Rcne\\ahlc Energy 

DSM measure lists were developed in an effort to address different customer classifications and end-use 

types. The measure list was restricted to DSM measures and practices that are currently commercially 

available. These are measures that are of most immediate interest to program planners.15 

Significant detail is needed to estimate the average and total savings potential for individual measures or 

programs. Estimates of annual measure savings, costs, and useful lives were developed using various 

technical reference manuals (TRM), energy modeling software (BEopt), energy calculations, evaluation 

reports, and other secondary sources. 16 Program participation rates were developed using various data 

sources including building characteristic data from current Big Rivers ' appliance saturation studies, U.S. 

Energy Information Administration (EIA) regional data, 17 and budgeting parameters, such as the level of 

incentives to be paid to retail member-consumers for installing energy efficiency measures through Big 

Rivers' DSM programs. 

Big Rivers evaluates the cost-effectiveness of specific DSM measures when determining which DSM 

programs to implement. The net present value of costs vs. benefits is assessed, i.e. , the costs to 

implement the measures are valued against the savings or avoided costs. The resultant benefit/cost ratios, 

or tests, provide a summary of the measure' s cost-effectiveness relative to the benefits of its projected 

14 In the context of Big Rivers ' 2017 IRP, DSM is defined as all activities designed to impact electricity use, 

including demand response and energy efficiency programs. 
15 About 100 individual measures were analyzed in the DSM portion of the IRP. After accounting for adjustments 
for different building types, housing characteristics and measures targeting space heating and cooling end-use, the 
number grew to exceed 200 measure permutations. 

16 TRMs: GDS relied primarily on the Illinois Technical Reference Manual. GDS also utilized the Mid-Atlantic 
Technical Reference Manual: http://www.neep.org/mid-atlantic-technical-reference-manual-v6. 

BEopt: The BEopt™ (Building Energy Optimization) software provides capabilities to evaluate residential building 
designs and identify cost-optimal efficiency packages at various levels of whole-house energy savings along the path 
to zero net energy. BEopt can be used to analyze both new construction and existing home retrofits, as well as 
single-family detached and multi-family buildings, through evaluation of single building designs, parametric 
sweeps, and cost-based optimizations. 

Energy Calculations: In some cases, GDS performed independent energy savings calculations using a variety of 
source data. GDS also relied on the various ENERGY ST AR savings calculators that are provided on the ENERGY 
ST AR Energy Efficient Products webpages: http://www.energystar.gov/certified-products/certified
products?c=oroducts.pr find es products. The DSM potential study provided in Appendix B provides a full listing 
of all energy savings assumptions and sources. 

17 https://www.eia.gov/ consumption/ commercial/ data/201 2/ 
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load impacts. Measures were screened using the GDS Benefit/Cost Screening Model, which is an 

analysis tool designed to evaluate the costs, benefits, and risks of DSM programs and services. 

The main criterion Big Rivers used to screen DSM measures was the Total Resource Cost (TRC) 

test. The TRC test measures the net costs of an energy measure or program as a resource option based on 

the total costs of the program, including both the participant's and the utility's costs (the "typical" 

California tests).18 The benefits include the avoided electric supply costs, the reduction in transmission, 

distribution, generation, and capacity costs valued at the marginal cost for the period when there is an 

electric load reduction, and the savings of other resources such as fossil fuels and water. All equipment 

costs, installation, operation and maintenance, tax credits, cost of removal, and administration costs19 are 

included in this test. Results are typically expressed as either net benefits or benefit-to-cost ratio. 

The analysis performed to prepare this IRP represents the 2017-2031 timeframe, although the primary 

analytical focus for DSM programs is the first three years. This technique was used to concentrate on the 

near-term, while recognizing that course corrections due to evolving markets, technologies and 

regulations may be made along the way. A complete list of the DSM programs, their annual impacts and 

long-term savings potential are presented in greater detail in Section 5 of this IRP and in the DSM 

Potential Study provided in Appendix B. 

Commission Staff included a comment on Big Rivers' 2014 IRP that Big Rivers should provide 

information from its Members on their customers' net metering statistics and activities in its next IRP. 

Big Rivers did provide detailed data through October 2016 to the Kentucky Energy and Environment 

Cabinet,20 and Big Rivers' submission is summarized in Table 2.1. 

18 http ://www.epa.gov/ clean energy/ documents/ suca/ cost-effectiveness.pdf 

19 Administrative costs were included in the evaluation of the cost-effectiveness of the portfolio of programs. These 
costs were not included in the measure-level screening of specific technologies. This approach aligns with the EPA 
Guide for Conducting Energy Efficiency Potential Studies. 

http://www.epa.gov I cleanenergy/ do cu ments/suca/potentia I guide. pdf 

2° Full report is available at 
http://energy.ky.gov/renewable/Documents/Kentucky%20Distributed%20Renewable%20Interconnections-2016. pdf 
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Table 2.1 

Net Metering Statistics of Big Rivers' Members 

Cumulath e # of 
Cumulath e las tailed ·ea 

·f't l\lettred 
Member Owner 

Rene"able Resourcf' 
lote rcoooectloos 

Metered Capadty 
( olar, fttod , etc.) 

tbrougb Octobt>r 
through Octobu 2016 

2016 
(kW) 

Total JPEC Solar 12 141.2 

Total Kenergy Solar 14 127.3 

T<XalMCRECC Solar 12 45.0 

Big Rivers' Members continue to see moderate growth in renewable energy production by net metered 

photovoltaic (PV) generation with a current generating capacity of about one third megawatt (de). 

Provided federal subsidies are maintained, it is expected the growth will continue and even accelerate as 

the cost of PY construction falls. 

Big Rivers is developing contract language for the first retail member-consumer owned PY generator 

larger than 30 kW, which will fall under Big Rivers' tariff sheet Standard Rate-QFP-Cogeneration/Small 

Power Production Purchase Tariff-Over JOO KW for renewable generation with capacity above 100 kW. 

In late spring of 2017, Big Rivers began constructing seven small solar generation sites located in its 

Members' service areas. These arrays are solar demonstration projects and will provide education on PV 

generation to retail member-consumers and schools in the service areas. Two of the arrays are located on 

school grounds, one in a county park and the rest are located at Members' offices. The project will offer 

web access to cost and production data, and the public will be invited to visit the sites for a bands-on 

experience with the technology. As of the filing of this IRP, Big Rivers expects the arrays and web 

access to be operational before the close of 201 7. 
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2.4 Resource Assessment 

Big Rivers utilized Energy Exemplar's Plexos® production cost modeling software (See Section 7.1 for 

more information on Plexos®) 
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Changes since 
2014 IRP 

CHAPTER3 
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3. CHANGES SINCE 2014 IRP 

Since Big Rivers filed its 2014 Integrated Resource Plan (the 2014 IRP),21
•
22 there have been some material 

events which impact the 2017 Integrated Resource Plan (the 2017 IRP). These material events include 

changes in Big Rivers' 

• Load forecasts, 

• Senior management and personnel development programs, 

• Safety programs, 

• Transmission system, 

• Business plan development, 

• Software, 

• Strategic Planning and Risk Management Team, 

• Resource plan, and 

• Other regulatory events. 

These changes, along with the results of a Commission-mandated Focused Management Audit23 (Focused 

Audit) and other underlying assumptions impact the contents and analysis ofthis 2017 IRP. 

3.1 Changes to Load Forecast 

3.1.1 Load Forecasting Methodology 

Since the 2014 IRP, Big Rivers has updated the load forecast methodology. In the load forecast 

supporting the 2014 IRP, energy use per customer for the rural system was projected by each Member 

using an econometric model. To enhance modeling, in the 2015 Load Forecast (the 2015 forecast), 

21 See2014 Integrated Resource Plan of Big Rivers Electric Corporation, Case No. 2014-00166. Filed May 15, 2014. 
Commission Staff Report dated December 4, 2014. 

22 See Big Rivers Electric Corporation's Request for an Extension of Time to file its Next Integrated Resource Plan, 
Case No. 2013-00034. Request filed by letter dated December 17, 2012. Commission Order dated January 29, 2013, 
granted extension from original due date of November 15, 2013, to May 15, 2014. 

23 See Section 3.5 for discussion of Focused Audit. 
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statistically adjusted end-use (SAE) models for each Member were developed to project Residential use 

per customer, and econometric models for each Member were developed to project Small Commercial 

use per customer. Additionally, in the 2015 Load Forecast, the methodology used to forecast rural 

system peak demand was changed from a load factor approach to econometric modeling. No significant 

changes were made between the 2015 and 2017 load forecasts with respect to methodology. 

3.1.2 Updated Energy and Peak Demand Forecast 

Since filing the 2014 IRP, Big Rivers commissioned GDS to prepare two formal load forecasts. Big 

Rivers updates its internal load forecast on a more frequent basis to meet MISO forecasting requirements 

and internal planning needs. Tables 3.1 through 3.3 present projected native system requirements from 

the 2014 IRP (which was prepared based on Big Rivers' 2013 Load Forecast), the 2015 Load Forecast, 

and the 2017 Load Forecast (the 2017 Forecast). Energy and peak demand requirements represent Big 

Rivers' native system load and exclude Non-Member and HMP&L requirements. 

The growth rate in the number of customers has fallen slightly with each new forecast, due to the lower 

trend in historical growth and the lower outlooks in the number of projected households. 

The forecast of total energy requirements was lowered in both the 2015 and 2017 forecasts. Total energy 

is a function of number of customers and energy use per customer, and both components were lowered in 

both forecasts. Average energy consumption has leveled in recent years due primarily to increases in 

appliance efficiencies and energy conservation. Consistent with the lowering of the energy forecasts in 

previous forecast studies, the projections of peak demand were also lowered. 

Regarding Non-Member sales - due to Big Rivers' generating capacity in excess of native load needs, the 

2017 Load Forecast report attached as Appendix A reflects plans for up to 501 MW ofload and capacity 

for Non-Members in 2018. Non-Member load is comprised of Executed and Projected Sales of capacity 

and economic generation in excess of native load requirements. In addition to the Non-Member sales, 

economic energy will be sold in the MISO spot market with hedged prices where appropriate. Using a 

conservative approach, for 2017 IRP analysis purposes, only Executed Non-Member sales are included as 

described in Section 7.2.3.4. 
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In prior IRP analyses, Big Rivers ' share ofHMP&L Station Two was modeled as two units totaling 312 

MW capacity, and HMP&L load was modeled as part of Big Rivers' load requirements. For this 2017 

IRP, Big Rivers ' share ofHMP&L Station Two was modeled as a single 197 MW unit, excluding 

HMP&L's capacity reservation of 115MW, and HMP&L load is not included. This approach reflects 

HMP&L receiving the energy associated with the entire 115 MW reservation amount around the clock. 

See section 7.1.2 for more discussion ofHMP&L Station Two generation resource treatment. 
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Table 3.1 

Comparison of Projected Number of Customers 

2015 2017 

Load Load 

Actual 2014/RP Forecast Forecast 

2005 107,881 

2006 109,327 

2007 110,583 

2008 111,691 

2009 111,940 

2010 112,410 

2011 112,885 

2012 113,250 

2013 113,717 113,584 

2014 114,208 114,565 

2015 114,934 115,678 114,864 

2016 115,859 116,773 115,694 

2017 117,835 116,511 116,843 

2018 118,838 117,529 117,809 

2019 119,816 118,538 118,737 

2020 120,804 119,523 119,781 

2021 121,792 120,465 120,701 

2022 122,754 121,386 121,568 

2023 123,698 122,313 122,434 

2024 124,602 123,206 123,299 

2025 125,493 124,067 124,197 

2026 126,386 124,910 125,044 

2027 127,264 125,712 125,882 

2028 128,156 126,511 126,786 

2029 127,688 

2030 128,589 

2031 129,438 
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Table 3.2 

Comparison of Projected Native Energy Requirements (GWh) 

2015 2017 
Weather Load Load 

Actual Adjusted 2014/RP Forecast Forecast 

2005 3,233 3,273 

2006 3,189 3,321 

2007 3,326 3,306 

2008 3,314 3,354 

2009 3,159 3,273 

2010 3,412 3,321 

2011 3,344 3,385 

2012 3,283 3,338 

2013 3,371 3,404 3,414 

2014 3,382 3,377 3,408 

2015 3,271 3,333 3,384 3,318 

2016 3,245 3,272 3,373 3,413 

2017 3,394 3,452 3,259 

2018 3,416 3,469 3,343 

2019 3,437 3,486 3,433 

2020 3,460 3,496 3,473 

2021 3,485 3,514 3,475 

2022 3,511 3,536 3,479 

2023 3,537 3,560 3,481 

2024 3,562 3,581 3,490 

2025 3,589 3,602 3,495 

2026 3,616 3,624 3,502 

2027 3,644 3,642 3,509 

2028 3,669 3,521 

2029 3,691 3,526 

2030 3,714 3,535 

2031 3,737 3,544 
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Table 3.3 

Comparison of Projected Native Peak Demand (MW) 

2015 2017 

Weather Load Load 

Actual Adjusted 2014 !RP Forecast Forecast 

2005 611 610 
2006 625 627 
2007 653 601 
2008 616 617 
2009 670 630 
2010 662 616 
2011 657 639 
2012 660 618 
2013 615 639 655 
2014 748 698 658 
2015 697 664 660 661 
2016 617 620 663 683 
2017 669 691 648 
2018 673 693 660 
2019 678 695 673 
2020 683 697 676 
2021 689 701 678 
2022 695 704 679 
2023 701 707 680 
2024 707 711 681 
2025 713 715 682 
2026 719 720 683 
2027 724 685 
2028 729 686 
2029 734 688 
2030 740 689 
2031 745 691 

3.2 Senior '.\lanagcment and Personnel Development 

Big Rivers ' workforce has long been the very cornerstone of its success. In order to ensure that continues, 

in 2015, Big Rivers implemented its first-ever long term People Strategy with a focus on Performance 

Management, Individual Development, Employee Wellness, Employee Engagement and the hiring, 
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development and retention of top talent in the organization. Big Rivers has also implemented some top 

management changes since 2014, bringing added skills, know ledge, and experience to overcome challenges 

and exceed expectations. In July 2014, Robert W. (Bob) Berry became the 12th person elected as President 

and Chief Executive Officer (CEO) at Big Rivers, replacing Mark A. Bailey who served in those capacities 

from 2008 until retiring in 2014. Also in 2014, Lindsay N. Durbin (formerly Barron) replaced Billie J. 

Richert as Chief Financial Officer, and Michael W. (Mike) Chambliss replaced David G. Crockett as Vice 

President System Operations. In 2015, Mark J. Eacret joined Big Rivers as Vice President Energy Services, 

and Michael T. (Mike) Pullen became Vice President Production. 

In addition, Big Rivers is making a substantial investment in its employee knowledge base. The Company 

is focused on helping its current leaders excel, while providing its future leaders with the industry 

experience and leadership training necessary to succeed. In 2016, Big Rivers, in partnership with Western 

Kentucky University, launched a number of new corporate education programs, including a Supervisor 

Development Program and a Management and Leadership Program. Big Rivers is also cultivating 

relationships with its Members, having created a Cooperative Leadership Program in 2016 to foster better 

communication, industry experience, and talent development across the system. 

3.3 Safety Programs 

Big Rivers ' Board, management and union are committed to a safety-focused culture in which ALL 

employees are personally involved and responsible, for not only their own personal safety, but also the 

safety of others. Management places "SAFETY" above all other Big Rivers' core values; therefore, safety 

is the foundation for all decisions and expectations of Big Rivers' work force. Senior management, along 

with other Big Rivers employees, participate in a Monthly Safety Leadership Team meeting to discuss Big 

Rivers ' safety performance, review incidents, and discuss needed changes/improvements in the Company' s 

safety performance or policies. 

Big Rivers continues to assist its Member-Owners regarding communication and education within their 

respective communities pertaining to electrical safety and responding to community requests for electrical 

safety information. Big Rivers hosts an annual Contractor Safety Kick-Off Meeting to promote the 
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philosophy that everyone who works at Big Rivers ' facilities is expected to maintain safety awareness and 

work safely. The ideal result of an involved, committed work force is ultimately, no personal injuries or 

death. 

Following are safety achievements over the past years: 

• Forty-three Governor's Safety and Health Awards from Kentucky Labor Cabinet, each 

award based on number of hours worked without experiencing a lost-time injury; 

• One year or greater no lost-time incidents Company-wide in 2017: 

o Coleman Station: 11 years, 

o Transmission: 7 years, 

o Sebree Station: 6 years, 

o Headquarters: 6 years, and 

o Wilson Station: 1 year; 

• Headquarters employees have worked one year without a recordable incident; 

• Transmission employees have worked two years without a recordable incident; 

• Wilson Station employees have worked one year without a recordable incident; 

• Coleman Station employees have worked three years without a recordable incident; and 

• 2016 Kentucky Employers ' Mutual Insurance Destiny award for Big Rivers ' commitment 

and success in maintaining a safe workplace. 

3.4 Transmission 

Big Rivers now maintains an extensive network of 1,297 miles of transmission lines and 24 substations. 

The Company has completed various upgrades that are expected to improve reliability for its Members. 

This includes the launch of innovative and automated technology in 2016 to further enhance Big Rivers ' 

ability to respond to outages through the use of Automatic Restoration and Sectionalization (ARS) 

schemes. ARS will automatically shed any unneeded transmission line sections in an attempt to expedite 

the sectionalization of a 69 kV circuit that is experiencing an outage and quickly reenergize the rural or 

industrial delivery point substations. As an example, an ARS installation in Daviess County will 

automatically isolate three different transmission line sections totaling 23 miles of line in an attempt to 

quickly restore all substations. ARS will also automatically transfer a distribution substation that is 

experiencing an outage from a locked out transmission circuit to that substation's backup transmission 
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circuit. These self-healing concepts are preprogrammed within the Big Rivers Energy Management 

System (EMS). 

In 2016, the SERC Reliability Corporation (SERC) completed a comprehensive audit of Big Rivers' 

compliance with North American Electric Reliability Corporation (NERC) Planning Standards, Operating 

Standards, and Critical Infrastructure Protection (CIP) Cyber Security Standards. The audit was very 

successful with many positive observations noted by the SERC audit team. 

Big Rivers, in partnership with LS Power and Hoosier Energy, secured MISO's first competitive 

transmission project in 2016. As part ofthis Duff-Coleman Extra High Voltage (EHV) 345 kV project, Big 

Rivers and its partners will implement, own, and operate a new transmission line extending approximately 

31 miles from Big Rivers' Coleman EHV substation in Hancock County, Kentucky, to Dubois County, 

Indiana. The proposal designed by Big Rivers and its partners provided the best balance of high-quality 

construction, costs, operations, and maintenance. Big Rivers was honored by MISO's selection of this 

innovative project. Big Rivers will own and operate the Kentucky portion of the project. Engineering and 

design for this project began in 2017. Construction will commence once all relevant regulatory approvals 

are received, including any necessary approvals from the Commission. The project currently is scheduled 

to be in service sometime in 2021. MISO and the PJM Interconnection (PJM) have both approved a proposal 

by American Electric Power (AEP) to loop the circuit through the existing Rockport substation, potentially 

creating a Duff (Vectren/MISO) to Rockport (AEP/PJM) to Coleman EHV (Big Rivers/MISO) 345 kV 

circuit. 

3.5 Focused l\lanagcmcnt Audit 

In 2013, one of Big Rivers ' two large smelter customers left Big Rivers' system. In 2014, the second 

smelter exited Big Rivers' system. The combined load of the two smelters was approximately 850 MW. 

Prior to the smelters' departures, Big Rivers developed and finalized a Load Concentration Analysis and 

Mitigation Plan (Mitigation Plan) as part of its risk management strategy. Big Rivers' Mitigation Plan 

outlined actions that Big Rivers might take to mitigate the rate impact of the lost smelter load on Big Rivers' 

Members. These actions included, among other things, seeking rate increases, marketing excess power on 
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a short-term, mid-term, and long-term basis when market prices were favorable, evaluating bilateral sales 

agreements and wholesale power contracts, expanding existing load on Big Rivers' system, and attracting 

new industrial load to Big Rivers ' service territory as well as reducing costs and optimizing existing assets. 

The findings and final action plan of the Focused Audit24 were issued in 2015, and generally confirm Big 

Rivers ' past decisions and future plans as outlined in the Mitigation Plan. The Focused Audit was initiated 

by an order of the Commission,25 and Big Rivers' leadership team and employees invested a great deal of 

time and effort in working with the auditors to ensure they had an accurate picture of the Company's past, 

present and future operations. The auditors noted twenty-three findings, many of which were positive or 

neutral toward Big Rivers' efforts, and only five recommendations. Of these recommendations, three are 

relevant to the development of this 2017 IRP: 

• Recommendation 2: Based on finding 8, Big Rivers should continue to develop in-house expertise 

in terms of price forecasting and MISO market knowledge to develop more informed price 

forecasts, but only to the degree that it supports Big Rivers' mission and core business. 

• Recommendation 3: Based on findings 20 and 21 , Big Rivers should commence a study on the 

sale, retirement, or redevelopment of the Coleman facility, maintain the optionality around Wilson 

at this time, and revisit strategic options for the facility in the next two to three years. 

• Recommendation 4: Based on Finding 22, Big Rivers should continue to pursue increased sales 

to existing and new load, including new members. 

By fall 2014, Big Rivers was increasing the Company's in-house expertise regarding the MISO market, 

pursuing new energy sales, and analyzing the best use of the currently-idled Coleman Station. Most 

importantly, the Focused Audit's final report highlighted Big Rivers' mitigation successes. As of the 

filing of this 2017 IRP, Big Rivers has completed Recommendations 1 and 4, and continues to pursue 

24 Big Rivers Management Audit Report and Big Rivers Action Plan are available at 
http://psc.ky.gov/PSC WebNet/Static Presentations.aspx 

25 See Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 20 I 3-00 I 99. 
Commission Order dated April 25, 2014 
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increased sales to existing and new load, as explained more fully in Section 4.2.6 "Non-Member Load." 

Recommendations 2, 3, and 5 are ongoing. 

3.6 Bi~ Ri\'ers Business Plan Development 

The Mitigation Plan, which was thoroughly analyzed and reviewed by the Commission, has evolved into a 

Business Plan, which is a dynamic process strategically leveraging Big Rivers' assets to achieve its mission 

to safely deliver competitive and reliable wholesale power and cost-effective shared services desired by its 

Member-Owners. Consistent with its Business Plan, and as Big Rivers has reported in response to Focused 

Audit Recommendation 4, Big Rivers continues to expand power marketing efforts across the 

Commonwealth and the country, securing short-term and long-term contracts for its excess energy. As a 

result of Big Rivers ' Business Plan, the Company has been selling economic energy in the MISO day-ahead 

market at least partially hedging the price that the Company would realize using financial and physical 

instruments. In fact, the Wilson Unit has remained on line supported by economic sales, while market 

prices have not yet improved sufficiently to support returning Coleman to operational status since its idling 

in May 2014. 

Also, Big Rivers has successfully negotiated and received Commission approval to execute wholesale full 

requirements purchased power contracts with entities in the State of Nebraska through 2026;26 to provide a 

block of dispatchable power to nine communities which are members of the Kentucky Municipal Energy 

Agency (KyMEA) for ten years;27 to sell capacity to the cities of California, Centralia, Hannibal, Kahoka, 

and Marceline in Missouri for three years;28 and to sell a block of capacity to a national power marketer for 

six years. 

26 See Big Rivers Electric Corporation Filing of Wholesale Contracts Pursuant to KRS 2 78.180 and 807 KAR 5:011 
§13, Case No. 2014-00134. 

27 See Filing of Agreement for the Purchase and Sale of Firm Capacity and Energy between Big Rivers Electric 
Corporation and the Kentucky Municipal Energy Agency, Case No. 2016-00306. Commission Order dated December 
12, 2016. 

28 See Big Rivers Electric Corporation Contracts at 
http://www.psc.ky.gov/Home/Librarv?type=Tariffs&folder=Electric. 
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The Company has also been successful in working with existing industrial customers to expand their 

respective loads. In April 2015, Big Rivers requested, and the Commission granted in August 2015, a 

Certificate of Public Convenience and Necessity (CPCN) to construct two 161-kV transmission lines in 

Hancock County, Kentucky. 29 These transmission lines, completed in July 2017, accommodate the 

expansion of a large industrial customer of one of Big Rivers ' Members. Projects like these further stabilize 

Big Rivers ' revenue and help ensure competitive rates for Big Rivers ' Members . 

.3. 7 Soft\\ arc 

The 2014 IRP analysis was performed by GDS Associates, with oversight by Big Rivers ' personnel. In this 

2017 IRP, the recently re-organized Strategic Planning and Risk Management Department is leveraging 

Energy Exemplar' s Plexos® production cost modeling software to capture all the costs of operating Big 

Rivers ' fleet of generators, and to minimize costs by simulating the market on a forward basis. Plexos® is 

economic software that uses mathematically based optimization techniques for forecasting, and is used 

world-wide in the electric industry for planning. See Chapter 7 for more information on Plexos®. 

3.8 Strategic Planning and Risk Management Team 

In the fall of 2014, Big Rivers embarked on revamping and restructuring the Strategic Planning and Risk 

Management Department, which included an initiative to move production cost modeling in-house. This 

in-house team performed the analysis supporting this IRP. The restructuring of the department resulted in 

a four-person team listed below with the major duties of each position. 

1. Director Strategic Planning and Risk Management 

Reports to Chief Financial Officer (CFO) 

Major Duties: 

• Directs and oversees the strategic planning function in support of Big Rivers ' short- and 
long-term goals and business objectives. 

• Responsible for modeling team and in-house production modeling that will provide 
insights to improve operational efficiencies, drive corporate strategic decisions and 
provide understanding of scenario impacts on corporate financial metrics and Member
Owners ' rates. 

29 See Application of Big Rivers Electric Corporation for a Certificate of Public Convenience and Necessity to 
Construct Two 161 kV Transmission Lines in Hancock County, Kentucky, Case No. 2015-00051 . Commission Order 
dated August 4, 2015 . 
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• Responsible for further developing, maintaining and managing Big Rivers ' organizational 
risk management program. 

2. Manager Financial Planning and Analysis 

Reports to Director Strategic Planning and Risk Management 

Major Duties: 

• Responsible for managing and overseeing all activities associated with financial 
forecasting and analysis. 

• Oversees and is responsible for the reliability of the financial model data and outputs. 
• Develops and maintains an understanding of current accounting rules and regulations, 

Rural Utilities Services (RUS) guidelines, Commission Orders, and utility best practices 
to ensure these are properly incorporated in the financial modeling of corporate 
operations. 

• Works closely with Manager Generation Planning and Analysis to provide scenario 
analysis in support of management decision making needs of the Company. 

3. Manager Generation Planning and Analysis 

Reports to Director Strategic Planning and Risk Management 

Major Duties: 

• Responsible for managing and overseeing all activities associated with production cost 
model forecasting and analysis (both in-house models and models by third parties). 

• Oversees and is responsible for the reliability of all activities associated with production 
cost modeling and analysis. 

• Develops and maintains an understanding of current environmental regulations and utility 
best practices to ensure they are properly incorporated in the production cost model. 

• Works closely with Manager Financial Planning and Analysis to provide scenario 
analysis in support of management decision making needs of the Company. 

4. Risk Analyst 

Reports to Director Strategic Planning and Risk Management 

Major Duties: 

• Assists the Director Strategic Planning and Risk Management with identification, 
planning and execution of Big Rivers' strategic planning activities. 

• Assists in the continued development and maintaining Big Rivers ' risk management 
program. 

• Ensures the review, update and communication of Board policies, as well as assisting 
with policy compliance monitoring to ensure risk mitigation for the organization. 

• Provides input and support to the strategic planning and analysis team. 
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3.9 Resource Plan 

Big Rivers undertook a multimillion dollar renovation at two generating facilities to comply with MATS 

prior to its April 2016, compliance date. The Commission approved these projects as part of Big Rivers ' 

2012 Environmental Compliance Plan application.30 

Since developing its 2014 IRP Base Case, Big Rivers idled its Kenneth C. Coleman Station Units l, 2, and 

3, representing total capacity of 443 MW, in May 2014.31 Big Rivers idled its 65 MW Robert A. Reid Unit 

1 in April 2016. Both stations were idled for economic reasons. On September 28, 2016, MISO notified 

Big Rivers that it was terminating the interconnection service for Coleman Station, effective September 1, 

2016. On November 4, 2016, Big Rivers requested a waiver, or in the alternative, filing a complaint for the 

Federal Energy Regulatory Commission (FERC) to continue interconnection service.32 At the time of Big 

Rivers ' filing its 2014 IRP, MISO had temporarily disallowed the SEPA Cumberland River hydropower 

system as a qualifying capacity resource until the ability to schedule energy was reinstated. At the time of 

the 2014 IRP filing, Big Rivers anticipated return of full scheduling capability for SEPA' s Cumberland 

River hydropower beginning in 2015. In a June 17, 2014, letter, SEP A issued Revised Interim Operation 

and Marketing Changes, effective July 1, 2014, for the Cumberland System of Projects. That letter 

described the issues that had restricted operations, including dam safety concerns at the Wolf Creek and 

Center Hill dams in the Cumberland System. As of this 2017 IRP, repairs to Wolf Creek had been 

completed. However, in light of the continued dam safety work at Center Hill, SEP A staff formulated a 

Revised Interim Operations Plan which reduced Big Rivers ' allocation of dependable capacity from 178 

MWs to 154 MWs, and annual firm contract year energy from 267,000 MWH to 222,500 MWH. 

30 See In the Matter of Application of Big Rivers Electric Corporation for Approval of its 2012 Environmental 
Compliance Plan, for Approval of its Amended Environmental Cost Recovery Surcharge Tariff, for Certificates of 
Public Convenience and Necessity, and for Authority to Establish a Regulatory Account, Case No. 2012-00063 . 
Commission Order dated October 1, 2012 . 

31 Big Rivers filed its 2014 IRP on May 15, 2014. Big Rivers idled the last of the three Coleman Station units on 
May 8, 2014. 

32 Docket No. ELI 7-15-000 Request for Waiver, or in the alternative, complaint of Big Rivers Electric Corporation 
requesting continuation of Interconnection Service. On April 3, 2017, FERC granted rehearing for further 
consideration in that case, and on September 5, 2017, Big Rivers filed a motion to clarify the record on rehearing. 
That case is still pending at the time of filing this 2017 IRP . 
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Big Rivers' generation facilities have also garnered positive attention on the national level, with HMP&L 

Station Two winning Top Performer and Big Rivers' D.B. Wilson Station earning Runner-Up for their 

respective power plant categories in the Navigant Generation Knowledge Service (GKS®) Operational 

Excellence Awards. This accomplishment in 2015 highlights the high standard of operation and cost-

efficiency of the Company's power-producing resources, and marks its fifth Navigant GKS® Operational 

Excellence Award company-wide in the last four years. 

3.10 Other Regulatory E\'Cnts 

Prior to the filing of this 2017 lRP, Big Rivers filed two general rate applications, one in 2012 and the other 

in 2013. The Commission approved approximately 73% of Big Rivers' original request for increase in the 

2012 case,33 and granted about 51 % of Big Rivers' request in the 2013 case, although consideration of a 

portion of Big Rivers ' requests in both cases was deferred.34 Moreover, in the 2013 case, the Commission 

approved with certain modifications Big Rivers' plan to utilize reserve funds that were established in 2009 

to entirely offset the impact of the Commission-approved electric rate increase; these funds provided a full 

offset until the summer of 2016 for residential consumers, and until September 2015 for commercial 

consumers. Moving forward, margins from the long-term contracts with several Nebraska utilities may 

also be returned to Big Rivers ' Members through its MRSM tariff currently on file with the Commission. 

Since the filing of Big Rivers' 2014 lRP, the Commission has conducted semi-annual and biennial reviews 

of Big Rivers' FA C and Environmental Surcharge (ES) tariffs. Those reviews have resulted in no changes 

to the application of the F AC and ES with the exception of Commission-approved F AC agreements with 

33 See Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 2012-00535. 
Commission Order dated October 29, 2013. 

34 See Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 2013-00199. 
Commission Order dated April 25, 2014. 
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intervening parties.35 The Commission has also approved Big Rivers ' continued use of a base fuel cost of 

$.020932 per kWh.36•37 

In November 2016, Big Rivers filed a request for a declaratory order with the Commission to construct 

seven solar power facilities. 38 These facilities will be located across Big Rivers ' service territory at Big 

Rivers' Members' offices or at third parties served by a Big Rivers Member, including one middle school 

and one high school. As noted in testimony accompanying the application, these arrays are educational and 

demonstration projects to "demonstrate how the various components that make up the solar arrays operate 

to produce and deliver electricity to the Members' retail members. Both students in the Members ' service 

areas at which arrays are located and the general public will be able to visit the sites and view related cost, 

weather and production data from the solar arrays. Big Rivers will provide this information on-line. As 

such, the arrays will also serve an educational purpose. These arrays will not replace, and are not a material 

supplement to, any of Big Rivers' existing generation."39 On March 30, 2017, the Commission issued its 

Order approving Big Rivers ' request and directing the Company submit certain post-case documentation. 

Big Rivers made its initial such post-case filing on June 30, 2017. As of the filing of this 2017 IRP, 

construction of these solar arrays continues with an expected completion before the end of 2017. 

Finally, on June 30, 2017, Big Rivers made a tariff filing with the Commission. In this tariff filing, Big 

Rivers requested the Commission approve the withdrawal of its tariff sheets for two of its DSM and EE 

35 See An Examination of the Application of the Fuel Adjustment Clause of Big Rivers Electric Corporation from 
November 1, 2013 through April 30, 2014, Case No. 2014-00230; An Examination of the Application of the Fuel 
Adjustment Clause of Big Rivers Electric Corporation from November 1, 2012 through October 31, 2014, Case No. 
2014-00455; Application of Big Rivers Electric Corporation for Approval of Amendment to Stipulation and 
Recommendation, Case No. 2016-00286 

36 See In the Matter of An Examination of the Application of the Fuel Adjustment Clause of Big Rivers Electric 
Corporation from November 1, 2012 through October 31, 2014, Case No. 2014-00455 . Ordering Paragraph No. 2 of 
the Commission 's Order, dated JuJy 15, 2015 . 

37 See In the Matter of An Examination of the Application of the Fuel Adjustment Clause of Big Rivers Electric 
Corporation from November 1, 2014 through October 31, 2016, Case No. 2014-00455. Ordering Paragraph No. 2 of 
the Commission 's Order, dated July 31 , 2017 . 

38 See Application Of Big Rivers Electric Corporation For An Order Declaring The Construction Of Seven Solar 
Power Facilities To Be Ordinary Extensions Of Existing Systems In The Usual Course Of Business, Case No. 2016-
00409. 

39 Ibid. Direct Testimony of Russell L. Pogue, page 6, line 17 through page 7, line 4. 
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programs: DSM-05 - Residential Weatherization Program and DSM-10 - Residential Weatherization 

Program - Primary Heating Source Non-Electric. Big Rivers further requested the Commission approve 

changes to DSM-13 -Residential Weatherization A La Carte Program. On July 25, 2017, the Commission 

issued an Order suspending these tariff changes and opening an investigation of their reasonableness.40 

The year 2016 brought a number of changes to the power landscape and our nation, with new faces in both 

the state and federal government, shifting energy sources, and undecided environmental regulations. 

Navigating that uncertainty will be one of the biggest challenges for Big Rivers, its Members, and the 

electric industry. However, Big Rivers remains confident that its leadership and skilled employees will 

continue guiding the Company to long-term stability. 

Big Rivers remains focused on being viewed as one of the nation ' s top generation and transmission 

cooperatives, and providing services that the Member-Owners desire to meet future challenges. Big Rivers ' 

efficient assets, knowledgeable employees, power marketing excellence, advanced engineering, and strong 

relationships align the organization with that vision. 

40 See In the Matter of Tariff Filing of Big Rivers Electric Corporation to Revise Certain Demand-Side Management 
Programs, Case No. 2017-00278. 
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4. LOAD FORECAST 

This 2017 IRP is based on Big Rivers ' 2017 Load Forecast base case; however, a number of sensitivities 

were completed in the IRP planning process. The load forecast is generally updated every two years by 

GDS; however, Big Rivers makes updates as needed for planning purposes. The 2017 Load Forecast was 

completed in July 2017, and adopted by Big Rivers' Board of Directors in September 2017. The most 

recent historical year included in the 2017 Load Forecast is 2016, and the base forecast year for both that 

load forecast and this IRP is 2016. The forecast horizon covers years 2017 through 2036. This chapter 

will review the entire period through 2036, even though the IRP analysis covers 2016 through 2031. The 

Long-Tenn Load Forecast was prepared with estimates of Non-Member load (See Section 4.2.6), and the 

IRP analysis sections reflect more recent estimates of Non-Member load. 

4.1 Total System Forecast 

Total system energy and peak demand requirements are projected to reach 4,372 GWH and 1,279 MW by 

2036. Total system requirements include native system, Non-Member, and HMP&L load. Non-Member 

load enters the forecast in 2017, and while the forecast includes Non-Member peak demand, the forecast 

does not include any Non-Member energy since energy requirements, while significant, will occur via 

bilateral transactions and daily interaction with organized energy markets during each year. Refer to 

Section 4.2.4 below for a description and discussion of estimated Non-Member load. Refer to Section 

7.2.l for a description of Non-Member load used in the IRP analysis. 

Native system energy and peak demand requirements are projected to increase at average compound rates 

of 0.5% and 0.5%, respectively, per year from 2016 through 2036 (See Section 1.5 for a description of the 

load forecast through the 15-year term ohhis IRP). Continued increases in appliance efficiencies, 

consumer energy conservation awareness, and - in the price of retail electricity are expected to 

dampen growth in native energy sales over the near term; however, increased sales to existing direct serve 

customers will have positive impacts on native sales over the near term. A record native peak of 748 MW 

was established during the winter of 2014. Under normal peaking weather conditions, that peak is 

estimated to have been 706 MW. Native peak requirements are projected to increase from 648 MW in 
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2017 to 700 MW by the summer of 2036. Tables 4.1 and 4.2 present projected total system energy and 

peak demand requirements. Tables 4.3 and 4.4 present monthly projections of energy requirements and 

peak demand for the first two years of the forecast. 

A review of the 2015 Load Forecast, which included an analysis and comparison of energy and peak 

demand projections for 2016 to actual values for the year, was completed during February, 2017. Actual 

2016 energy and peak demand values were weather adjusted to provide for a comparison of data on the 

same basis (projections reflect normal weather). The energy requirements forecast variance (actual v. 

forecast) for 2016 was -1.5 percent, the winter peak variance was -6.7 percent, and the summer peak 

variance was -6.0 percent. 
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Table 4.1 

Historical and Projected Energy Requirements 

Member Coop Big Rivers Trans. Total Energy 
Retail Sales Distribution Native Sales HMP&L Losses Requirements 

(MWH) Losses (%2 (MWH) (MWH2 (MWH) (MWH) 

2012 3,163,984 3.6% 3,282,776 622,254 32,683 3,937,713 

2013 3,268,608 3.0% 3,371,187 617,149 39,066 4,027, 402 

2014 3,266,158 3.4% 3,381,575 632,749 44,238 4,058,562 

2015 3,162,679 3.3% 3,270,995 625,367 54,122 3,950,483 

2016 3,133,967 3.4% 3,244,594 624,214 63,307 3,932,115 

2017 3,148,864 3.4% 3,258,532 629,574 81,374 3,969,480 

2018 3,232,699 3.3% 3,343,114 632,094 93,166 4,068,374 

2019 3,321,653 3.2% 3,432,508 634,623 95,320 4,162,451 

2020 3,362,261 3.2% 3,473,299 637,161 96,336 4,206,796 

2021 3,363,840 3.2% 3,474,891 639,710 96,433 4,211,034 

2022 3,367,701 3.2% 3,478,946 642,269 96,588 4,217,803 

2023 3,369,689 3.2% 3,481,017 644,838 96,696 4,222,551 

2024 3,378,562 3.2% 3,490,159 647, 41 7 96,971 4,234,548 

2025 3,383,383 3.2% 3,495,398 650,007 97,155 4,242,559 

2026 3,389,404 3.2% 3,501,719 652,607 97,364 4,251,690 

2027 3,396,162 3.2% 3,508,814 655,218 97,591 4,261,623 

2028 3,407,566 3.2% 3,520,620 657,838 97, 929 4,276,388 

2029 3,412,531 3.2% 3,526,010 660,470 98,117 4,284,597 

2030 3,421,270 3.2% 3,535,190 663,112 98,394 4,296,696 

2031 3,429,928 3.2% 3,544,285 665,764 98,670 4,308,719 

2032 3,442,021 3.2% 3,556,815 668,427 99,026 4,324,268 

2033 3,447,245 3.2% 3,562,475 671,090 99,221 4,332,786 

2034 3,455,903 3.2% 3,571,571 673, 753 99,496 4,344,820 

2035 3,464,561 3.2% 3,580,666 676,416 99,772 4,356,854 

2036 3,476,655 3.2% 3,593,196 679,079 100,128 4,372,403 

Shaded year represents base year 

HMP&L based on HMP&L load forecast 

Values include DSM impacts 
Total energy requirements do not include Non-Member sales 
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Table 4.2 

Historical and Projected Peak Demand 

Non- Total 
Rural Direct Native Member Trans. Peak 

System Serve System Load HMP&L Losses Demand 
(MW) (MW) (MW) (MW)* (MW) (%2 (MW) 

2012 534 120 654 115 0.83% 776 

2013 480 129 609 108 0.97% 724 

2014 612 128 740 102 1.09% 851 

2015 568 120 688 100 1.37% 799 

2016 487 120 607 107 1.61% 726 

2017 502 133 635 487 107 2.05% 1,254 

2018 502 143 645 501 108 2.29% 1,284 

2019 503 155 658 500 108 2.29% 1,295 

2020 504 157 661 500 108 2.29% 1,299 

2021 505 157 662 500 109 2.29% 1,301 

2022 506 157 663 500 109 2.29% 1,302 

2023 507 157 664 500 110 2.29% 1,304 

2024 508 157 665 500 110 2.29% 1,305 

2025 509 157 666 500 111 2.29% 1,307 

2026 510 157 667 500 111 2.29% 1,309 

2027 512 157 669 500 112 2.29% 1,310 

2028 513 157 670 500 112 2.29% 1,312 

2029 515 157 672 490 112 2.29% 1,304 

2030 516 157 674 480 113 2.29% 1,296 

2031 518 157 675 480 113 2.29% 1,298 

2032 520 157 677 470 114 2.29% 1,290 

2033 522 157 679 470 114 2.29% 1,293 

2034 523 157 680 460 115 2.29% 1,285 

2035 525 157 682 460 115 2.29% 1,287 

2036 527 157 684 450 116 2.29% 1,279 

Shaded year represents base year 

HMP&L based on HMP&L load forecast 

Values include DSM impacts 
*Non-Member Load Estimate including Executed and Projected Sales 
For /RP analysis, only Executed Non-Member load included 
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Table 4.3 

Monthly Energy Sales by Sector and Total Generation 

Total System 
Native Energy Energy 
Requirements HMP&L Requirements 

Year Month (MWH) (MWH) (MWH) 

2018 1 336,123 55,941 392,064 

2018 2 294,226 54,321 348,547 

2018 3 271,607 51,739 323,346 
2018 4 235,032 49,334 284,365 

2018 5 255,502 52,583 308,086 
2018 6 297, 663 58,483 356,146 
2018 7 327,238 61,671 388,909 
2018 8 313,905 59,386 373,291 
2018 9 267,179 52,551 319, 730 
2018 10 247,310 48,709 296,019 
2018 11 267,080 50,232 317,313 

2018 12 308,601 51,957 360,558 

2019 1 343,612 56,165 399, 777 
2019 2 300,884 54,538 355,422 
2019 3 278,768 51,946 330,714 

2019 4 242,819 49,531 292,350 

2019 5 263,730 52,794 316,524 

2019 6 305,625 58,717 364,342 
2019 7 335,599 61,918 397,517 

2019 8 320,828 59,623 380,452 

2019 9 274, 947 52,762 327, 709 

2019 10 255,426 48,904 304,330 

2019 11 2 75,033 50,433 325,466 

2019 12 315,684 52,166 367,849 

Values include DSM impacts and transmission losses 
Total energy requirements do not include Non-Member Sales 
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Table 4.4 

Monthly Peak Demand by Sector and Total System 

Non-Member Total System 
Native Peak Peak Demand 

Requirements Requirements HMP&L Requirements 
Year Month (MW) (MW) (MW) (MW) 

2018 I 645 498 JOI 1,245 
2018 2 595 498 98 1,191 
2018 3 529 498 91 1,118 
2018 4 441 498 84 1,023 
2018 5 523 498 95 1,117 
2018 6 622 513 105 1,240 
2018 7 660 513 I 11 1,283 
2018 8 654 513 1l I 1,277 
2018 9 572 513 104 1,189 
2018 10 458 513 93 1,064 
2018 11 531 513 87 1,131 
2018 12 584 513 96 1,192 
2019 I 656 513 102 1,271 
2019 2 605 513 98 1,216 
2019 3 538 513 91 1,141 
2019 4 448 513 85 1,046 
2019 5 534 509 96 1,139 
2019 6 634 512 105 1,251 
2019 7 673 512 I 11 1,295 
2019 8 667 512 1l I 1,290 
2019 9 584 512 104 1,199 
2019 JO 467 512 93 1,071 
2019 11 540 512 88 1,140 
2019 12 594 512 96 1,201 

Values include DSM impacts and transmission losses 
Non-Member Peak Requirements in the Long-Term Load Forecast include 
both Executed and Projected Sales. 
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4.2 Customer Class Forecasts 

This section presents historical and projected number of customers and energy sales by Member retail 

classifications. All values are net of DSM. 

4.2.1 Residential 

Residential sales MWH are projected to increase at an average rate of 0.5% per year from 2016 through 

2036. Sales in 2017 are projected to decline due to continued increases in appliance efficiencies, energy 

conservation awareness, and an increase in the retail price of electricity. The number of customers is 

projected to increase at an average rate of 0.6% through 2036. Average use per customer is projected to 

decline in 2017 due to the reasons stated above and then decline in most years through 2027 due to 

increased lighting standards and continued increases in appliance efficiencies and energy conservation 

awareness. Beyond 2024, average use per customer is projected to remain relatively flat as average 

appliance efficiencies approach maximum levels and the market share of various electric end-uses 

continue a slight increasing trend. 
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Table 4.5 

Residential 

Normalized 
Number Change % Energy Energy % Avg. kWh % 

of per Change Sales Sales Change /Customer Change 
Customers Year eer Year (MWH) (MWH2 eer Year /Month eer Year 

2012 97,675 1,465, 749 1,477,663 1,261 
2013 97,773 98 0.1% 1,509,915 1,491,767 1.0% 1,271 0.9% 
2014 97,851 78 0.1% 1,531,776 1,481,737 -0.7% 1,262 -0.8% 
2015 97,971 120 0.1% 1,448,343 1,455,382 -1.8% 1,238 -1.9% 
2016 98,583 611 0.6% 1,441,268 1,437,332 -1.2% 1,215 -1.9% 
2017 99,290 707 0.7% 1,425,319 -0.8% 1,196 -1.5% 
2018 100,046 756 0.8% 1,440,401 1.1% 1,200 0.3% 
2019 100,806 760 0.8% 1,451,613 0.8% 1,200 0.0% 
2020 101,619 813 0.8% 1,458,290 0.5% 1,196 -0.3% 
2021 102,311 692 0.7% 1,456,582 -0.1% 1,186 -0.8% 
2022 102,952 641 0.6% 1,462,945 0.4% 1,184 -0.2% 
2023 103,594 642 0.6% 1,467,217 0.3% 1,180 -0.3% 
2024 104,236 642 0.6% 1,474,969 0.5% 1,179 -0.1 % 
2025 104,913 677 0.6% 1,484,613 0.7% 1,179 0.0% 
2026 105,542 629 0.6% 1,492,013 0.5% 1,178 -0.1% 
2027 106,162 621 0.6% 1,500,024 0.5% 1,177 -0.1% 
2028 106,852 689 0.6% 1,509,328 0.6% 1,177 0.0% 
2029 107,542 691 0.6% 1,518,488 0.6% 1,177 0.0% 
2030 108,233 691 0.6% 1,527, 802 0.6% 1,176 0.0% 
2031 108,874 641 0.6% 1,537, 050 0.6% 1, 176 0.0% 
2032 109,514 641 0.6% 1,546,298 0.6% 1,177 0.0% 
2033 110,155 641 0.6% 1,555,546 0.6% 1,177 0.0% 
2034 110,795 641 0.6% 1,564, 794 0.6% 1, 177 0.0% 
2035 111,436 641 0.6% 1,574,042 0.6% 1,177 0.0% 
2036 112,077 641 0.6% 1,583,290 0.6% 1,177 0.0% 

Shaded year represents base year 

4.2.2 Small Commercial & Industrial (Small C&I) 

Small commercial and industrial customers are defined as all commercial and industrial customers with 

annual peak demand less than 1,000 kW. Small commercial sales are projected to increase at an average 

rate of 0.9% per year from 2016 through 2036. Growth in the number of customers, projected at 1.1 % per 

year, is the primary influence on growth in total class sales. Consumption per customer is projected to 

decline by 0.3% per year from 2016-2036 due to increases in appliance efficiencies. 
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Table 4.6 

Small Commercial & Industrial 

Number Change % Energy Normalized Avg. kWh % 
of per Change Sales Energy Sales %Change /Customer Change 

Customers Year per Year (MWH) (MWH) per Year /Month per Year 

2012 15,435 595,342 594,981 3,212 

2013 15,797 362 2.3% 600,982 596,571 0.3% 3,147 -2.0% 

2014 16,210 413 2.6% 609,780 597,097 0.1% 3,070 -2.5% 

2015 16,806 596 3.7% 610,947 613,258 2.7% 3,041 -0.9% 

2016 17,ll8 312 1.9% 620,471 617,093 0.6% 3,004 -1.2% 

2017 17,398 280 1.6% 623,101 1.0% 2,985 -0.7% 

2018 17,607 209 1.2% 629,211 1.0% 2,978 -0.2% 

2019 17,774 167 1.0% 633,508 0.7% 2,970 -0.3% 

2020 18,005 231 1.3% 639,695 1.0% 2,961 -0.3% 

2021 18,234 228 1.3% 645,779 1.0% 2,951 -0.3% 

2022 18,460 226 1.2% 651,797 0.9% 2,942 -0.3% 

2023 18,684 224 1.2% 657,776 0.9% 2,934 -0.3% 

2024 18,907 223 1.2% 663,726 0.9% 2,925 -0.3% 

2025 19,128 221 1.2% 669,630 0.9% 2,917 -0.3% 

2026 19,346 219 1.1% 675,453 0.9% 2,909 -0.3% 

2027 19,563 217 1.1% 681,21 7 0.9% 2,902 -0.3% 

2028 19, 777 215 1.1% 686,926 0.8% 2,894 -0.3% 

2029 19,990 212 1.1% 692,558 0.8% 2,887 -0.2% 

2030 20,199 210 1.0% 698,122 0.8% 2,880 -0.2% 

2031 20,407 208 1.0% 703,630 0.8% 2,873 -0.2% 

2032 20,615 208 1.0% 709,138 0.8% 2,867 -0.2% 

2033 20,823 208 1.0% 714,646 0.8% 2,860 -0.2% 

2034 21,031 208 1.0% 720, 154 0.8% 2,854 -0.2% 

2035 21,239 208 1.0% 725,661 0.8% 2,847 -0.2% 

2036 21,447 208 1.0% 731,169 0.8% 2,841 -0.2% 

Shaded year represents base year 
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4.2.3 Large Commercial & Industrial (Large C&I) 

The large commercial & industrial class is defined as all commercial and industrial customers that have 

annual peak demand greater than or equal to 1,000 kW. The class includes rural system customers and 

direct serve customers. Large C&I sales for Big Rivers' three Members are projected to be essentially flat 

after 2020, as the Long-Term Load Forecast only added known, anticipated changes. 

Table 4.7 

Large Commercial & Industrial 

Number Change % Energy % Avg. kWh % 
of per Change Sales Change /Customer Change 

Customers Year per Year (MWH) per Year /Month per Year 

2012 44 1,098,999 2,105,362 

2013 52 8 19.0% 1,153,723 5.0% 1,857,847 -11.8% 

2014 51 (1) -1.3% 1,121,005 -2.8% 1,828,719 -1.6% 

2015 52 1 1.8% 1,099,899 -1.9% 1,762,658 -3.6% 

2016 51 (1) -1.8% 1,068,889 -2.8% 1,743,702 -1.1% 

2017 48 (3) -5.7% 1,106,507 3.5% 1,914,373 9.8% 

2018 49 1 2.1% 1,179,003 6.6% 1,998,311 4.4% 

2019 49 0 0.0% 1,261,771 7.0% 2,138,595 7.0% 

2020 49 0 0.0% 1,298,788 2.9% 2,201,335 2.9% 

2021 49 0 0.0% 1,299,566 0. 1% 2,202,655 0.1% 

2022 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2023 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2024 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

2025 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 

2026 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2027 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2028 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

2029 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 

2030 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2031 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2032 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

2033 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 

2034 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2035 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2036 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

Shaded year represents base year 
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4.2.4 Irrigation 

Only one of Big Rivers' Members provides service to irrigation customers. Energy sales for the class 

account for less than 1 % of total system sales. Energy sales are influenced by weather during growing 

seasons. No new customers are expected during the forecast period, and sales projections for the class are 

based on average sales for the most recent seven years. 

Table 4.8 

Irrigation 

Number Change % Energy % Avg. kWh % 
of per Change Sales Change /Customer Change 

Customers Year per Year (MWH) per Year /Month per Year 
2012 5 440 7,338 

2013 4 (I) -15.0% 48 -89.2% 933 -87.3% 

2014 4 (0) -5.9% 136 186.9% 2,843 204.8% 

2015 4 0 0.0% 62 -54.8% 1,286 -54.8% 

2016 4 0 0.0% 47 -24.0% 977 -24.0% 

2017 4 0 0.0% 194 313.8% 4,041 313.8% 

2018 4 0 0.0% 194 0.0% 4,041 0.0% 

2019 4 0 0.0% 194 0. 0% 4,041 0.0% 

2020 4 0 0.0% 194 0.0% 4,041 0.0% 

2021 4 0 0.0% 194 0.0% 4,041 0.0% 

2022 4 0 0.0% 194 0. 0% 4,041 0.0% 

2023 4 0 0.0% 194 0.0% 4,041 0.0% 

2024 4 0 0.0% 194 0.0% 4,041 0.0% 

2025 4 0 0.0% 194 0.0% 4,041 0.0% 

2026 4 0 0.0% 194 0.0% 4,041 0.0% 

2027 4 0 0.0% 194 0.0% 4,041 0.0% 

2028 4 0 0.0% 194 0. 0% 4,041 0.0% 

2029 4 0 0.0% 194 0.0% 4,041 0.0% 

2030 4 0 0.0% 194 0.0% 4,041 0.0% 

2031 4 0 0.0% 194 0. 0% 4,041 0.0% 

2032 4 0 0.0% 194 0.0% 4,041 0.0% 

2033 4 0 0.0% 194 0.0% 4, 041 0.0% 

2034 4 0 0.0% 194 0.0% 4,041 0.0% 

2035 4 0 0.0% 194 0.0% 4,041 0.0% 

2036 4 0 0.0% 194 0.0% 4,041 0.0% 

Shaded year represents base year 
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4.2.5 Street Lighting 

Energy sales for the class account for less than 1 % of total system sales. Projections of number of 

customers is based on a historical trend, and energy sales are assumed to increase at a rate equal to the 

residential class. 

Table 4.9 

Street Lighting 

Number Change % Energy % Avg. kWh % 
of per Change Sales Change /Customer Change 

Customers Year per Year (MWH) per Year !Month per Year 

2012 92 3,454 3,146 

2013 91 (0) -0.1 % 3,486 0.9% 3,178 1.0% 

2014 91 (0) -0.5% 3,461 -0.7% 3,169 -0.3% 

2015 JOO 9 10.1% 3,429 -0.9% 2,853 -10.0% 

2016 103 3 3.2% 3,291 -4.0% 2,654 -7.0% 

2017 103 0 0.0% 3,396 3.2% 2,739 3.2% 

2018 103 0 0.0% 3,399 0.1 % 2,741 0.1% 

2019 103 0 0.0% 3,402 0.1% 2,744 0.1% 

2020 103 0 0.0% 3,405 0.1 % 2,746 0.1 % 

2021 103 0 0.0% 3,408 0.1 % 2,749 0.1% 

2022 103 0 0.0% 3,411 0.1% 2,751 0.1% 

2023 103 0 0.0% 3,414 0.1% 2,753 0.1% 

2024 103 0 0.0% 3,417 0.1 % 2,756 0.1% 

2025 103 0 0.0% 3,420 0.1 % 2,758 0.1% 

2026 103 0 0.0% 3,423 0.1 % 2,761 0.1 % 

2027 103 0 0.0% 3,426 0.1 % 2,763 0.1% 

2028 103 0 0.0% 3,429 0.1 % 2,766 0.1% 

2029 103 0 0.0% 3,432 0.1 % 2,768 0.1% 

2030 103 0 0.0% 3,435 0.1 % 2,771 0.1% 

2031 103 0 0.0% 3,438 0.1 % 2,773 0.1% 

2032 103 0 0.0% 3,441 0.1% 2,775 0.1% 

2033 103 0 0.0% 3,445 0.1% 2,778 0.1% 

2034 103 0 0.0% 3,448 0.1 % 2,780 0.1% 

2035 103 0 0.0% 3,451 0.1 % 2,783 0.1% 

2036 103 0 0.0% 3,454 0.1% 2,785 0.1 % 

Shaded year represents base year 
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4.2.6 Non-Member 

Big Rivers optimizes available resources to bring value to its Members by selling economic resources to 

Non-Members when those resources are not needed to serve Member load. 

Non-Member sales will be served from capacity of Big Rivers' Members, and are adjusted from time-to

time as resources and economics dictate. For Non-Member load, capacity and/or energy may be 

purchased when economic and when it benefits our Members. Capacity and energy will be sold when 

economic either bilaterally or via participation in the MISO Day-Ahead and Real-Time energy markets. 

Non-Member capacity sales included in the Long-Term Load Forecast report are made up of Executed 

Sales of capacity and Projected Sales. Projected Sales are the difference between the Forecasted Sales 

target and Executed Sales. The Forecasted Sales target is frequently evaluated over time to fully optimize 

available Big Rivers resources. Optimization includes evaluation of costs to deliver Big Rivers' 

generation versus buying from the market, and when all-in costs of purchasing capacity and/or energy are 

more economical than transmission and associated generation costs, those purchases are made to bring the 

most value to our Members. In the Long Term Load Forecast report, both Executed and Projected Sales 

were included, however for purposes of the IRP analysis, only Executed Sales were included (See Section 

7.2 Modeling Results for treatment of Non-Member load in IRP analysis). Projected Sales could be 

comprised of long-term sales, short-term optimization sales, and possibly new Member additions, despite 

the 'Non-Member' moniker. 

• Executed Long-Term Transactions include capacity sales to several Missouri municipals 

beginning in 2017, contracts with Nebraska customers set to begin in 2018, a multi-year MISO 

- capacity sale beginning in 2018, and a ten-year sale to KyMEA to begin in 2019. 

Combined with approximately 50 MW of internal native load growth beginning in 2017 and 

extending through 2036 (See Table 4.2 Native System MW), these projects further stabilize Big 

Rivers ' revenue and help ensure competitive rates for its Members. 

• Short-Term Optimization Transactions are sales of available economic energy via bilateral 

hedging transactions and participation in the MISO capacity auction and Day-Ahead and Real -

Time energy markets. These transactions bring value to Big Rivers' Members during the lead 
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time required for execution and delivery of long-term contracts. All available economic energy 

not dedicated to Non-Member sales will be sold in the MISO spot market with hedged prices 

where appropriate. 

4.2. 7 Interruptible or Curtailable Load 

Big Rivers provides wholesale electric service to its three Members-Owners: Kenergy, JPEC, and 

MCRECC. The current tariff under which Big Rivers provides service is on file with the Comrnission;41 

that tariff has an effective date of February 1, 2014. Big Rivers does not currently operate any direct 

control programs and does not provide electric service to any retail or wholesale customers under an 

interruptible or curtailable contract or tariff. 

Although no Member-consumers are currently taking this service, Big Rivers offers a Voluntary 

Curtailment Rider, which provides a means for potentially reducing system peak demand during peak 

periods. On March 10, 2000, Big Rivers, in conjunction with JPEC, Kenergy, and MCRECC, filed the 

Voluntary Curtailment Rider with the Commission. The Commission approved the Voluntary 

Curtailment Rider as filed in its Order dated April 6, 2000, in Case No. 2000-00116.42 Since the rider is 

voluntary, it is not considered as a means for reducing load in this IRP. As presented in Table 4.10, there 

have been four voluntary curtailments, one in 2008 and three in 2009, affecting two customers, and 

reducing load by an estimated 1 to 25 MW. 

Table 4.10 

2000-2016 Voluntary Industrial Curtailment Results 

Load 
Number of Reduction 

Year Curtailments (MW) 

2000-2007 0 n/a 

2008 1 20 

2009 3 1to25 

2010-2016 0 nla 

41 That tariff is also accessible from Big Rivers ' corporate internet site at www.bigrivers.com/regulatory. 

42 In the Matter of Joint Tariff Filing of Big Rivers Electric Corporation, Jackson Purchase Energy Corporation, 

Kenergy Corp., and Meade County rural Electric Cooperative C01poration, Case No. 2000-00116. 
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4.3 Weather Ad.justed Ener~y and Peak Demand Requirements 

Rural system energy consumption and peak demand are impacted by prevailing weather. Energy sales 

and peak demand for direct serve customers are not weather sensitive, as they are primarily industrial 

customers whose energy use is driven by their industrial processes and not by the weather. Both extreme 

and mild weather conditions have been experienced over the most recent four years. As measured by 

degree days, 2010 was the hottest year in over 20 years, and 2010 was the coldest year since 1997. More 

recently, January 2014 represented one of the most extreme winter months Big Rivers has experienced in 

the last 20 years, resulting in a new all-time native system peak of 740 MW. Table 4.11 presents actual 

and weather adjusted energy and peak demand requirements for recent years. 

Table 4.11 

Weather Normalized Native System Energy and Peak Demand 

Energy (MWH) Winter Peak (MW) 
Summer Peak 

(MW) 

Actual Normal Actual Normal A ctual Normal 
2007 3,325,859 3,306,150 597 601 648 594 
2008 3,313, 571 3,354, 190 611 61 7 604 606 
2009 3,159,286 3,272,941 665 630 594 608 

2010 3, 411,558 3,321,276 647 616 657 614 
2011 3,344,199 3,385, 423 624 580 652 639 
2012 3,282,776 3,337,591 569 61 8 654 607 
2013 3,37J,187 3,403,524 597 61 8 609 639 

2014 3,381,575 3,377,106 740 698 602 604 
2015 3,270,995 3,333,037 688 664 61 7 623 

2016 3,244, 594 3,272,279 600 605 607 620 

Values represent energy and peak demand without transformer losses 

Under normal peaking weather conditions, Big Rivers' annual peak demand is projected to occur during 

the summer season. Historical data shows, however, that Big Rivers' actual annual peak demand was set 

during January in 2008, 2009, 2014, and February of 2015. The impact of severe weather is greater 

during winter months than summer months due primarily to supplemental electric strip heating within Big 
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Rivers ' Members ' service territories; therefore, while the base case forecast shows Big Rivers to be 

summer peaking, under the most extreme weather conditions, the system is most likely to be winter 

peaking. 

4A Impact of Existing and Future Energ~ Efficiency and Demand Side Management 

Programs 

Big Rivers assisted its Members with the implementation of ten (10) energy efficiency programs in 2010, 

and added two (2) additional programs in 2013 for a total of twelve (12) programs. The projected impact 

of these programs beginning in 2017 is presented in Table 4.12. Across the 2011-2016 timeframe, the 

programs continued to grow and yield increasing levels of deemed savings. Deemed savings were 

developed using customized residential and C&I sector-level potential assessment Excel models and 

Company-specific cost effectiveness criteria including the most recent Big Rivers avoided energy and 

capacity cost projections. The results of modeling provide detailed information on energy efficiency 

measures that are cost-effective and have potential kWh and kW savings. The data referenced in this 

report were the best available at the time this analysis was developed. As building and appliance codes 

and energy efficiency standards change, and as energy prices fluctuate, additional opportunities for 

energy efficiency may occur while current practices may become outdated. 

The impacts of existing programs are quantified indirectly in the 2017 Load Forecast through historical 

sales and peak demand. The estimated impacts of new programs and increased participation in existing 

programs are captured in the 2017 Load Forecast through post-modeling adjustments. 

As noted earlier, on June 30, 2017, Big Rivers made a DSM tariff filing with the Commission. In that 

filing, Big Rivers requested approval to withdraw two of its existing DSM Programs and to modify a third 

DSM Program. The Commission suspended those tariff revisions; its review and investigation of them is 

still open as of the filing ofthis 2017 IRP. 
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Table 4.12 

Estimated Future DSM Program Impacts 

Impact on Impact on Impact on 

Year 
Energy Winter Peak Summer Peak 

Requirements Demand Demand 
(MWh) (MW) (MW) 

2017 9,654 1.27 1.45 

2018 19,509 2.58 2.92 

2019 28,836 3.78 4.26 

2020 38,111 5.32 5.67 

2021 41 ,690 6.22 6.24 

2022 50,212 7.63 7.51 

2023 58,478 9.01 8.76 

2024 66,745 10.39 10.01 

2025 74,040 11.69 11.11 

2026 81,245 13.15 12.22 

2027 88,266 14.51 13 .26 

2028 95,313 15.87 14.31 

2029 101 ,708 16.97 15.24 

2030 107,851 17.97 16.17 

2031 113,951 18.97 17.09 

2032 120,052 19.96 18.01 

2033 126,152 20.95 18.94 

2034 132,253 21.95 19.86 

2035 138,353 22.94 20.78 

2036 144,454 23.93 21.71 

Below are programs that are not tracked for impact because they are educational in nature and/or not 

readily quantifiable. 

• Member Websites: Each of Big Rivers ' Members ' websites provides easy-to-use Home Energy 

education tools. The web-based modules provide education and calculation methods to improve 

efficiency and save energy in the home. Adjustable inputs specific to a home allow customers to 
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compare their current energy use to estimated energy use resulting from various improvements in 

efficiency. 

• Energy Use Assessments: These assessments are provided to commercial and industrial 

customers upon request. Walk-through energy audits help identify simple and low cost efficiency 

measures that customers can install or implement themselves. Third-party service providers such 

as the Kentucky Pollution Prevention Center and the Kentucky Department for Energy 

Development and Independence43 assist customers in achieving energy reduction goals.44 

Educational programs are also available for employees of commercial and industrial retail 

member-consumers. 

• Renewable Energy: Big Rivers offers renewable energy to its Members. Big Rivers is installing 

seven solar arrays totaling 120 kW de capacity in 2017. These arrays are for educational and 

demonstration purposes. 

• Energy Savings Analysis: Big Rivers provides energy saving analyses to industrial and large 

commercial customers by combining efforts with the Members, the Department of Energy 

(DOE),45 and the University of Louisville's Kentucky Pollution Prevention Center.46 

• Power Factor Correction: Members ' staffs provide assistance to correct lagging power factor 

at a Commercial or Industrial (C&I) facility. These corrections save money for the customer and 

improve the efficiency of both transmission and distribution facilities. 

• Technology Evaluation: Members ' staffs assist in the evaluation and implementation of 

technologies that benefit the productivity, profitability and energy efficiency of a C&I facility. 

43 http://energy.ky.gov/Pages/default.aspx 

44 Kentucky Pollution Prevention Center, https://louisville.edu/kppc/es/technical services.html 

Kentucky's Department for Energy Development and Independence, http://energy.ky.gov/Pages/default.aspx 

45 http://energy.gov/ 

46 https://louisville.edu/kopc/ 
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4.5 Anticipated Changes in Load Characteristics 

Big Rivers' hourly native system load shape for 2016 is presented in Figure 4.13. Big Rivers' system can 

be summer or winter peaking depending on the severity of seasonal temperatures; however, the system is 

projected to be summer peaking over the next 20 years. 

Figure 4.13 

2016 Annual Native Load Shape 
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An annual load duration curve for 2016 native load is presented in Figure 4.14. The native system load 

factor for 2016 was 60.8%. 
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Figure 4.14 

2016 Annual Native Load Duration Curve 
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• Residential Consumption: Average kWh use per customer has leveled in recent years due 

primarily to energy conservation, price increases, and increases in appliance efficiencies. 

Consumption is projected to decline over the next 20 years primarily as a result of continued 

increases in appliance efficiencies and minimal increases in electric heating, cooling, and water 

heating market shares. Figure 4.3 presents average monthly kWh per customer for historical and 

projected periods. 
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Figure 4.15 

Average Monthly Residential kWh Consumption per Customer by Year 
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4.6 Loml Forecast l\lcthodolog~ 

The forecast was developed using quantitative and qualitative methods. Econometrics was used to 

develop forecasting models to project the number of customers and average energy consumption per 

customer for the Residential and Small Commercial classifications, and peak demand for the ruraJ system. 

Informed judgment, combined with historical trends, was used to project energy consumption and peak 

demand for each large commercial customer. The number of customers and energy sales for the street 

lighting and irrigation classes were projected based on historical trends and judgment. 

Big Rivers contracted with GDS to assist in developing the load forecast. The preliminary forecasts were 

reviewed with Member management. The Members' forecasts were finalized and aggregated to the Big 

Rivers level. Refer to Appendix A, 2017 Load Forecast, Section 4, for a complete description of the 

forecast methodology and model outputs. 

4.7 Altcrnati\'c Load Forecast Sl'l·1rnrios 

Big Rivers' base case forecast reflects expected economic growth and normal weather conditions. To 

address the inherent uncertainty related to these factors, long-term high- and low-range projections are 
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developed. The range forecasts reflect the energy and demand requirements corresponding to more 

optimistic or pessimistic economic growth, potential EPA and other environmental regulations, and mild 

or extreme weather conditions. Tables 4.16 through 4.19 present the alternative forecast scenarios at the 

control area level, including generation and transmission losses. 

• Economy Scenarios: The two economic drivers in the forecasting models, number of households 

and average household income, are adjusted from base case values to produce the optimistic and 

pessimistic forecast scenarios. Refer to Appendix A, 2017 Load Forecast, Section 3.6, for details 

regarding the economic forecast scenarios. 

Table 4.16 

Optimistic/Pessimistic Economy 

Native System 

Energg (MWHl Winter Peak Demand Summer Peak Demand 

Pessimistic Base OJ!.timistic Pessimistic Base Oe.timistic Pessimistic Base Oe.timistic 

2016 3,272,279 3,272,279 3,272,279 605 605 605 620 620 620 

2021 3,209,069 3,474,891 3,772,649 604 657 716 609 662 722 

2026 3,155,483 3,501,719 3,894,838 592 661 741 597 667 748 

2031 3,116,750 3,544,285 4,045,005 581 668 770 587 675 779 

2036 3,087,352 3,593,196 4,204,585 573 676 801 579 684 811 
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Table 4.17 

Optimistic/Pessimistic Economy 

Rural System 

Energy (MWH) Winter Peak Demand Summer Peak Demand 

Pessimistic Base Optimistic Pessimistic Base Optimistic Pessimistic Base Optimistic 

2016 2,304,554 2,304,554 2,304,554 492 492 492 499 499 499 

2021 2,120,358 2,328,879 2,569,336 454 498 550 460 505 557 ---
2026 2,066,772 2,355, 707 2,691,525 441 502 574 448 510 583 ---
2031 2,028,039 2,398,273 2,841,693 430 509 603 438 518 614 ---
2036 1,995,377 2,443,749 2,997,666 422 517 634 430 527 646 

• Weather Scenarios: Rural system energy and peak demand is weather sensitive. The impact of 

weather on industrial customers is insignificant. Under extreme weather conditions, rural system 

energy is projected to be 7% higher than normal, and peak demand is projected to be 

approximately 16% higher than normal. The impact of extreme weather conditions on winter 

peak demands is approximately twice that on summer peak demand. 

Table 4.18 

Mild/Extreme Weather 

Native System 

Energy (MWH2 Winter Peak Demand Summer Peak Demand 

Mud Base Extreme Mild Base Extreme Mild Base Extreme 

2016 3,272,279 3,272,279 3,272,279 605 605 605 620 620 620 

2021 3,347,168 3,474,891 3, 629,644 582 657 743 620 662 706 

2026 3,372, 151 3,501,719 3, 659,113 586 661 749 625 667 712 

2031 3,413,284 3,544,285 3,704,569 592 668 757 632 675 721 

2036 3,460,837 3,593,196 3, 756,284 599 676 766 640 684 731 
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Table 4.19 

Mild/Extreme Weather 

Rural System 

Energy (MWJl2 Winter Peak Demand Summer Peak Demand 

Mild Base Extreme Mild Base Extreme Mild Base Extreme 

2016 2,304,554 2,304,554 2,304,554 492 492 492 499 499 499 

2021 2,201,l 56 2,328,879 2,483,632 423 498 585 463 505 549 

2026 2,226,139 2,355,707 2,513,101 427 502 590 468 510 555 ---
2031 2,267,272 2,398,273 2,558,556 433 509 598 475 518 564 ---
2036 2,311,390 2,443,749 2,606,837 440 517 607 483 527 574 

4.8 Normal Weather Periods Analysis 

Staff Recommendation No. 3 in Section 2 - Load Forecasting of the Commission Staff's December 2015 

report on Big Rivers' 2014 IRP indicated that Big Rivers' next IRP should include an analysis of the 

impacts of using time periods less than and greater than 20 years in the development of normal weather 

for use in its load forecasts . As a result of that request, Big Rivers contracted with GDS to perform 

weather normalization analysis using 10-year and 30-year historical periods. Results of that analysis 

showed less than 1 % average difference in Peak MW compared to 20-year normal periods when using 

either the 10-year or 30-year normalization. In fact, the variance from the base forecast resulted in less 

than 2 MW maximum difference for the 30-year average and -1 MW maximum difference from base for 

the 10-year normalization period. These small variances are well within expected margins for error, and 

scenarios studied for this IRP evaluated greater variations in load (See Section 7 .2.3.4 for Load Forecast 

Scenarios studied), so no further analysis was conducted. 
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4.9 Research and De\'clopment 

Big Rivers conducts residential surveys periodically to monitor changes in household major appliances 

and various end-uses. This schedule is expected to continue in future years. Results from the surveys are 

used to develop key inputs for the load forecasting models. 

Big Rivers will continue to utilize end-use data and information obtained from its Appliance Saturation 

Surveys, along with data available from the United States Department of Energy' s Energy Information 

Administration and any other sources that may become available in the future. 

Big Rivers assists its three Members in evaluating the potential impacts of new energy efficiency and 

demand response programs. The Company continues to monitor potential load management and other 

demand response type programs. 

As discussed in Sections 3.7 and 3.8, Big Rivers has implemented Plexos® modeling tool and has 

restructured its Strategic Planning and Risk Management Department, and the Company continues to 

improve on these enhanced resources. 
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5. DEMAND SIDE MANAGEMENT 

5. 1 Demand Side Management 

The 2017 DSM Potential Study (the DSM Study or the 2017 DSM Study) study presents results from the 

evaluation of opportunities for energy efficiency programs in Big Rivers' Members' service territories. 

Estimates of technical potential, economic potential, and achievable potential are provided for the ten

year period spanning 2017-2026 for the residential and commercial/industrial (C&D, or nonresidential 

sectors. Results from two program potential scenarios are also presented to estimate the portion of the 

achievable potential that could be realized given specific funding levels for existing Big Rivers DSM 

programs. 

All results were developed using customized residential and C&I sector-level potential assessment Excel 

models and Company-specific cost effectiveness criteria including the most recent Big Rivers avoided 

energy and capacity cost projections for electricity. The results ofthis study provide detailed information 

on energy efficiency measures that are cost-effective and have potential kWh and kW savings. The data 

referenced in this report were the best available at the time this analysis was developed. Appendix B of 

this IRP provides the entire 2017 DSM Study. 

5.2 Market Potential Stud~ - Energ~ Efficiency 

This study examines the potential to reduce electric consumption and peak demand through the 

implementation of DSM technologies and practices in residential, commercial, and industrial facilities. 

The study assessed energy efficiency potential and demand response throughout Big Rivers' Members' 

service territories over ten years, from 201 7 through 2026. The study had five primary objectives: 

• Develop databases of energy efficiency and demand response measures in the residential and 

nonresidential sectors - the measure database reflects current industry knowledge of energy 

efficiency and demand response measures, accounts for known codes and standards, and aligns 

with the market and demographics of Big Rivers' Members' consumers; 

• Evaluate the electric DSM technical potential savings in Big Rivers' Members' territories; 
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• Calculate the Total Resource Cost (TRC) test and Utility Cost Test (UCT) benefit-cost ratios for 

potential electric energy efficiency measures, and determine the electric energy efficiency 

economic potential savings (using the TRC test) for Big Rivers ' Members; 

• Evaluate the potential for achievable savings through DSM programs over a ten-year horizon 

(2017-2026); 

• Estimate the potential savings over a ten-year period from the delivery of a portfolio of energy 

efficiency programs based on a specific funding level - the portfolio of energy efficiency programs 

has been analyzed based on two funding scenarios: the current $1 .0 million incentive budget and 

a $2 million incentive budget. 

Figure 5.1 provides the technical, economic, achievable and program potential (two funding scenarios) 

across all sectors in the Big Rivers service territory. The economic potential is approximately 25% of 

forecasted sales by 2026. Economic potential refers to the subset of the technical potential that is 

economically cost-effective as compared to conventional supply-side energy resources. Economic 

potential follows the same adoption rates as technical potential. Like technical potential, the economic 

scenario ignores market barriers to ensure actual implementation of efficiency. Finally, economic 

potential only considers the costs of efficiency measures themselves, ignoring any programmatic costs 

(e.g., marketing, analysis, administration) that would be necessary to capture them. The program 

potential at the $1.0 million incentive scenario is approximately 2% of forecasted sales by 2026. Chapters 

3 and 4 of the 2017 DSM Study in Appendix B provide sector level details. Chapter 6 of that study 

provides program potential details. 
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Figure 5.1 

Electric Efficiency Potential Savings Summary 
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Table 5.1 provides the 10-yr energy, summer demand, and winter demand potential. 

Table 5.1 

Summary Results for Energy and Demand 

--- --- - - - - - -~ 

Potrntial 1\1 \\'h Summer 1\1\\' \\'inkr i\1\\' 

Technical 1,174,792 224.3 128.0 

Economic 845,682 164.4 110.5 

Achievable 228,863 41.6 36.1 

Progr am - $2 136,582 20.6 16.2 
million 
Program - $1 68,339 10.5 8.5 
million 
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5.3 Prngrnm Potential Study 

Table 5.2 shows the net present value benefits, costs and benefit-cost ratios for the two program potential 

scenarios examined in the DSM Study. The overall cost-effectiveness ratios have decreased since the last 

study, but still indicate that the program potential scenarios are cost-effective overall. There are several 

reasons for decreased cost-effectiveness including reduced opportunity for low cost lighting savings due to 

changing market conditions and the effect of minimum efficiency standards required of the manufacturer 

established by DOE and Energy Independence and Security Act of 2007 (EISA). The avoided capacity 

costs used to value demand savings also decreased since the last study. 

Table 5.2 

Program Potential Cost-Effectiveness (TRC Test) 

-- -------- --

'\P\' 

P 'I '\P\ ' '\I,\" ( ' Sinill!!' Tn< ·1r .. 1 
01C'11lia 1, 1_1 

os1' (t• 1- 1, . 
I >('II(' I ' >('II(' 11' - sal IO 

co .. i..) 
Program - $2 million $126.3 $83.0 $43.3 1.5 

Program - $1 million $62.6 $43.8 $18.8 1.4 

Based on the results of the achievable potential analysis, and based on a review of energy efficiency 

programs currently offered, Big Rivers plans to continue funding for the following energy efficiency 

programs as part of its DSM portfolio and will evaluate new opportunities. The cost effectiveness of 

many of the residential programs are lower than the 2014 DSM Study, primarily as a result of the change 

in avoided cost and therefore the programs and budgets will be reevaluated in the next year: 
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Table 5.3 

List of Programs Evaluated in the Study 

Sector Program Name 
Residential Residential Lighting Program 

Residential Residential Efficient Appliances Program 

Residential Residential HV AC Program 

Residential Residential HV AC Tune-Up Program 

Residential Residential New Construction Program 

Residential A La Carte Individual Prescriptive Program 

Commercial/Industrial C&I Prescriptive Lighting Program 

Commercial/Industrial C&I Prescriptive HV AC Program 

Commercial/Industrial C&I General Program 

Commercial/Industrial Outdoor Lighting LED 

These programs represent the end-uses and equipment that continue to hold significant opportunity for 

cost-effective savings in the residential and commercial/industrial sector47 and align with Big Rivers' 

current DSM offerings. It is important to note that the potential savings, benefits, and costs presented in 

this section are a subset of the achievable potential. The objective of the calculation of program potential 

is to estimate what could be achieved given specific funding levels, specifically the results shown in 

Table 5.1. This summary is not intended to represent specific future program designs, and is not based on 

actual or approved budgets in future years. Big Rivers will continue to evaluate current programs for cost 

effectiveness and innovative technologies entering the market. 

The analysis considered program potential at two different funding scenarios: a $2.0 million annual 

incentive scenario and a $1.0 million annual incentive scenario. In each case, the residential sector was 

allocated 50% of the incentive budget, and the nonresidential sector was also allocated 50% of the incentive 

budget. 

Figure 5 .2 provides the program potential for the 3-year, 5-year, and 10-year program potential for each 

funding scenario. The $2.0 million funding scenario program potential is 1 .5% of forecast sales over the 3-

47 Commercial and industrial customers served under Big Rivers' Standard Rate Schedule RDS - Rural Delivery 
Service (Big Rivers' Rural Delivery Service Tariff). 
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year timeframe, and rises to 4.0% across the 10-year timeframe. The $1.0 million funding scenario program 

potential is 0.8% of forecast sales over the 3-year timeframe, and rises to 2.0% across the I 0-year 

timeframe. 

Figure 5.2 

Electric Energy (MWh) Cumulative Annual Program Potential (as a % of System Sales) 
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Table 5.4 provides 1-, 2-, 3-, 5-, and I 0-year estimates of cumulative annual program potential for energy, 

summer peak demand, and winter peak demand. The $2.0 million program potential is nearly 50,000 MWh 

by 2019, and the $1 .0 million program potential is approximately half that amount at just over 25,000 MWh. 

Summer peak demand program potential is 7.4 MW and 3.8 MW, respectively, for the $2.0 million and 

$1.0 million program potential scenarios. 
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Table 5.4 

Program Potential Summary 

32,996 49,434 69,138 136,582 
17,102 25,262 34,964 68,339 

5.0 7.4 10.5 20.6 
2.6 3.8 5.4 10.5 

3.7 5.5 8.0 16.2 
1.0 1.9 2.8 4.2 8.5 

Table 5.5 provides a summary of the program potential for the $1 million incentive scenario. The C&I 

Prescriptive Lighting program provides the most potential energy savings over the next three years, 

followed by the Outdoor Lighting LED program and the Residential Lighting Program. 
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Table 5.5 

$1 Million Scenario - Savings by Program 

Residential Lighting 
531 1,248 2,183 0 0 

Pro ram 
Residential Efficient 

279 536 769 1,210 1,973 
A liances Pro ram 
Residential HV AC 

299 657 1,068 1,929 4,100 
Pro ram 
Residential HV AC 

738 1,476 1,475 1,473 1,467 
Tune-U Pro ram 
Residential New 
Construction 169 339 508 847 1,695 
Pro ram 
ALa Carte 
Individual 

460 918 1,370 3,160 7,426 
Prescriptive 
Pro ram 
C&I Prescriptive 

4,055 8,111 12,166 16,818 32,710 Li htin Pro ram 
C&I Prescriptive 

561 1,122 1,684 2,806 5,612 HVACPro ram 
C&IGeneral 

199 395 589 968 1,851 Pro ram 
Outdoor Lighting 

1,151 2,301 3,452 5,753 11,505 LED 
TotalMWH 8,443 17,102 25,262 34,964 68,339 

Big Rivers and its Members will continue to seek and evaluate new technologies and opportunities to benefit 

the Members' retail consumers and reduce the cost of energy. As the benefits of some programs wane, the 

falling costs and efficiency gains of new technologies will result in the need to shift spending to more 

effective programs and sectors. 

5.4 l~csidcntial Encrg~ Efficienc~ Prngrnm Potential Scenarios 

The program potential assessment involved six residential programs and four C/I programs. Each of these 

programs was assigned an annual budget. This discussion focuses on the $1.0 million incentive scenario, 

and the incentives and savings estimated for each program. More detailed discussions of the programs 

which focus on the measures included in the programs and the estimated administrative costs are located 

in Appendix B, DSM Potential Study. 
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• Residential Lighting Program: Big Rivers offers a residential lighting replacement program to 

its Members. This program promotes use of LED bulbs by providing free bulbs at annual 

meetings and during Cooperative Month in October. LED bulbs are increasing in cost-

effectiveness due to rapidly dropping retail prices and are expected to gain a dominant market 

share in the next few years. 

• Residential Efficient Appliance Programs: Big Rivers offers two residential efficient appliance 

programs to its Members. The programs promote installation of efficient clothes washers and 

refrigerators and the removal and recycling of older inefficient refrigerators. For this 2017 DSM 

Study, GDS combined efficient clothes washers, efficient refrigerators and refrigerator recycling 

measures into a consolidated Residential Efficient Appliances program. 

• Residential RV AC Program: Big Rivers offers a residential HV AC replacement program to its 

Members. This program promotes increased consideration and use of high-efficiency HV AC 

systems among the retail member-consumers of the Members by providing financial incentives to 

a Members' retail member-consumers to upgrade their HV AC systems. 

• Residential Weatherization Programs: Big Rivers currently offers three residential 

weatherization programs48 to its Members. These programs promote the implementation of 

weatherization measures among the retail member-consumers. 

• Residential New Construction Program: Big Rivers offers a residential new construction 

program to its Members. This program provides incentives to homeowners and builders to use 

energy efficient building standards. 

• Residential RV AC Tune-Up Program: Big Rivers offers a residential HV AC tune-up program 

to its Members. This program promotes the initiation of annual maintenance on heating and air 

conditioning equipment among the retail member-consumers of the Members by providing 

48 On June 30, 2017, Big Rivers made a tariff filing with the Commission and thereby requested the Commission' s 
approval to discontinue two of its current residential weatherization programs, and to amend the third such program. 
The Commission has suspended the tariffs pending its investigation and review of Big Rivers' request. 
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reimbursement to retail consumer-members that have their heating and cooling systems 

professionally cleaned and serviced. 

5.5 Commercial and Industrial Encrg~ Efficicnc~ Program Potential Scenarios 

Three program potential scenarios for the commercial and industrial sector49 are discussed below. The 

discussions focus on the $1.0 million incentive scenario, and the incentives and savings estimated for 

each program. More detailed discussions of the programs which focus on the measures included in the 

programs and the estimated administrative costs are located in Appendix B, DSM Potential Study. 

• Commercial and Industrial Prescriptive Lighting Program: Big Rivers offers a prescriptive 

lighting replacement program to its Members ' commercial and industrial members. This program 

provides an incentive to commercial and industrial retail member-consumers for whom service is 

taken under Big Rivers ' Rural Delivery Service Tariff to upgrade poorly designed and low 

efficiency lighting systems. 

• Commercial and Industrial Prescriptive HV AC Program: Big Rivers offers a prescriptive 

HV AC program to its Members ' commercial and industrial member-consumers. This program 

provides an incentive to commercial and industrial retail member-consumers to upgrade 

inefficient HV AC equipment and to maintain and tune-up their existing equipment. 

• Commercial and Industrial Prescriptive General Program: Big Rivers offers a general 

program to its Members ' commercial and industrial member-consumers. This program provides 

an incentive to retail commercial and industrial retail member-consumers served under the Big 

Rivers Rural Delivery Service Tariff to upgrade all aspects of cost-effective energy efficiency 

achievable in individual facilities . 

• Commercial and Industrial Outdoor Lighting Program: Big Rivers offers an incentive to 

their Members who install high efficiency LED outdoor lighting. Outdoor lighting technology is 

in the process of a major technological upgrade with the use of LED lamps capable of surviving 

the harsh environment of an outdoor fixture. Products are being introduced continuously into the 

49 Commercial and industrial customers served under Big Rivers ' Rural Delivery Service Tariff. 
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market for evaluation and Big Rivers' Members are in the process of converting to the longer life 

technologies. Successful deployment of this technology will eventually mean a substantial 

reduction in the cost of outdoor lighting through lower energy use, lower maintenance cost, and 

longer life. 

5.() Market Potential Study - Demand Response 

The DSM Potential Study discusses the overall objectives and results of the market potential study. The 

DSM Study focused on energy efficiency programs, but also included an evaluation of possible demand 

response programs in Big Rivers ' service territory. This Chapter 5 of the 2017 IRP provides a brief 

overview of the results of the demand response analysis. Section 5 .4 of the DSM Potential Study 

provides a more complete discussion of the demand response analysis. The full study can be found in 

Appendix B, DSM Potential Study. 

5.7 Cm-rent Demand Response Programs 

Big Rivers does not currently operate any direct control programs and does not provide electric service to 

any retail or wholesale customers under an interruptible or curtailable contract or tariff. Big Rivers offers 

a Voluntary Curtailment Rider, which provides a means for potentially reducing system peak demand 

during peak periods. In the last fourteen years, there have been four curtailments affecting two commercial 

customers. The maximum estimated load reduction due to the two voluntary curtailment customers is 20-

25 MW. There have been no curtailments from 2010 through 2016. See subsection 4.2.7 for more 

information. 

5.8 Demand Response Programs EYaluatccl 

A list of potential Demand Response (DR) programs representing the most common and most likely to be 

cost-effective were evaluated in this screening analysis. Big Rivers focused the analysis on the most 

common types of programs that a utility might use in starting a demand response initiative. If more of these 

programs passed the screening, the list of potential programs for screening would have been expanded. 

Programs not included initially, but that could have been considered if further analysis was warranted, 

include but are not limited to: dual fuel heat pumps, electric thermal storage (ETS) heating units for 
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residences, ETS cooling units for commercial buildings, direct control of swimming pool pumps, and direct 

control of agricultural applications such as irrigators and grain dryers. 

A total of fifteen programs were evaluated, with a mix of both residential and commercial incentive-based 

and price-based programs. Consistent with the energy efficiency evaluation, DR programs are primarily 

evaluated based on the TRC test, but UCT and Participant Cost Test (PCT) were also calculated. Table 5.6 

provides the results of the evaluations. 

Table 5.6 

Demand Response Programs Evaluated Results 

Incentive 
Peak 

Yes 0.8 0.0 
Shift 

Air Conditioner - 50% Incentive Peak 
Yes 1.1 0.0 c clin Shift 

Water Heater - 40/50 
Incentive 

Peale 
Yes 0.4 0.6 

Gallon Shift 
Residential 

Peak 
Time-of-Use (TOU) Rate Price 

Shift 
No 0.2 0.1 

Critical Peale Pricing 
Price 

Peak 
No 1.0 0.5 

CPP Rate Shift 
Smart Thermostat w/ CPP Incentive I Peak 

Yes 1.4 0.5 
Rate Price Shift 

Distributed Generation Incentive 
Peak 

Yes 350.0 350.0 
Cli 

Lighting - Small 
Incentive Peak 

Yes 2.1 2.1 
A lication Cli 
Lighting - Large 

Incentive 
Peak 

Yes 20.6 20.5 
Commercial 

Ap lication Cli 
Energy Management 

Incentive 
Peak 

No 11.9 11.9 
System (EMS Shift 

Time-of-Use (TOU) Rate Price 
Peale 

No 0.1 0.1 
Shift 

Critical Peak Pricing 
Price 

Peak 
No 0.6 0.6 

(CPP) Rate Shift 

Distributed Generation Incentive 
Peak 

Yes 1,000.0 1,000.0 
Cli 

Industrial 
Energy Management 

Incentive 
Peak 

No 149.6 149.6 
S stem (EMS Shift 

Interruptible Rate Price 
Peale 

No 1,000.0 1,000.0 
Cli 
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5.9 Conclusions for Demand Response 

With Big Rivers and the region in and around MISO being long on capacity,50 the value of demand response 

programs is presently low, even lower than in the 2014 DSM Potential Study. Furthermore, there are no 

benefits associated with avoided transmission facilities (an assumption consistent with the 2014 DSM 

Potential Study). Therefore, it is not surprising that most of the DR programs analyzed do not pass the TRC 

test. The following programs did pass the TRC test. 

• Commercial Distributed Generation: This program passes the TRC test, but only by a small 

margin. The benefit cost ratio is 1.17. If there are any C&I accounts that already have distributed 

generation for back-up or other purposes, then Big Rivers' Members could conceivably consider 

approaching such customers about use of the generators for peak shaving. However, EPA rules 

may prohibit or limit such programs. Furthermore, many customers that own generation for 

emergency purposes may be hesitant to participate in a demand response program or allow a utility 

to have control of their resource. 

• Interruptible Rate: This program is highly beneficial with very little cost, because the assumption 

is that the industrial customer is able to curtail 1 MW without additional equipment. An 

interruptible rate program looks highly beneficial in many DR studies even with low avoided cost 

benefits. Obviously, the challenge to the utility is finding candidates that meet these stringent 

criteria that would be willing to either change shifts or operations in order to reduce their power 

bills. 

5.10 Recommendation 

At this time, based on the 2017 DSM Potential Study' s conclusions, Big Rivers has elected to not pursue a 

formal demand response program. Most of the typical DR programs analyzed in this screening are not cost-

effective at this time, and those that are cost effective are either complicated to implement or are only 

marginally cost effective. Big Rivers would be better served by using its DSM budgets pursuing higher 

502017 OMS MISO Survey Results showed projected sufficient resources to manage resource adequacy risk 
https://www.misoenergy.org/Librarv1Repository/Meeting%20Material/Stakeholder/Workshops%20and%20Special 
%20Meetings/2017 /20 l 70616%200MS-MIS0%20Survev%20Results%20Conference%20Call/20 l 7%200MS
MIS0%20Survey%20Results.pdf 
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value energy efficiency programs, which do also provide peak demand reductions although overall energy 

reductions are the target objective. When and if capacity tightens in the region, the value of capacity should 

increase, approaching the avoided cost of a peaking unit. At that time, demand response programs could 

become cost effective. Big Rivers will, therefore, continue to monitor the cost effectiveness of DR. Based 

on GDS' recommendations in this study, Big Rivers will: 

• Not pursue a full-scale demand response program at this time. 

• Continue to monitor opportunities for demand response, looking for reduction in costs or increases 

in the value of avoided peaking generation. 

• Monitor the opportunity of new technologies that may provide peak demand reduction benefits at 

a lower cost than current programs evaluated.51 

• Encourage the Members to consider whether any existing large commercial or industrial accounts 

would be benefitted by an interruptible rate arrangement. If so, determine whether there is a desire 

on the part of the Members to offer an interruptible rate arrangement. 

51 For example, several utilities have begun to investigate pilot battery storage programs tied to residential customers 
that own solar generation. Such programs, however, would be cost prohibitive in Big Rivers' case given very low 
avoided cost benefits as batteries are currently costly pieces of equipment. Therefore, this new DR approach has not 
been formally evaluated as part of the 2017 DSM Potential Study. 
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6. SUPPLY-SIDE ANALYSIS AND ENVIRONMENTAL 

<d Gcm·ration Operations t :pctatc 

Big Rivers' senior management places an emphasis on generation efficiency, and Big Rivers continues to 

make strides in generation efficiency improvements. For the Big Rivers base load units, the heat rate has 

improved 560 BTU/kWh or 5.0% in the 8-year period from 2009 to 2016. Refer to Figure 6.1. 

11,200 

~ 11,000 
~ 10,800 
:::J 
~ 10,600 

10,400 

Figure 6.1 

System Net Heat Rate 

2009 2010 2011 2012 2013 2014 2015 2016 

Year 

- System Net Heat Rate 

System Net Heat Rate 

Year BTU/kWH 
2009 11,167 
2010 11,025 
2011 11,001 
2012 10,795 
2013 10,747 
2014 10,745 2009 to 2016 Improvement 
2015 10,733 BTU/kWH l % 
2016 10,861 560 I 5.0% 
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Specific generation improvement activities include: 

• Operations Training Simulators: Big Rivers purchased Operations Training Simulators for 

Wilson, Green, HMP&L and Coleman Stations in 2011 and 2012 for training Control Room 

Operators (CROs). Well trained CROs have a significant impact on improving the generation 

efficiency of the units they are operating. 

• Controllable Losses: Controllable losses are operating variables (i.e., condenser back pressure, 

excess oxygen, boiler exit gas temperature, etc.) that the CRO can influence (control) and that 

have an impact on generation efficiency. Monitors are available on a real time basis for the 

CROs and management to visually monitor controllable losses. 

• Maintenance: Maintenance activities remain focused on improving generation efficiency. 

During forced outages, the washing of air heaters, cleaning condenser tubes, replacing leaking 

valves and traps, and repairing air/gas leaks are some examples of tasks that are completed. 

• Instrument Tuning: Excellent control instrument tuning is vital for improving generation 

efficiency when the generation units are dispatched at different loads. Big Rivers' instrument 

department, along with outside contractors (Asea Brown Boveri (ABB) Distributed Control 

System (DCS)) tuners, have continued to optimize the operation controls of the generation units 

to minimize any upsets while generation output is cycling. 

• Coal Pulverizer Tuning: Good combustion is important in maintaining good boiler efficiency, 

and a properly tuned coal pulverizer (mill) is vital to good combustion. Big Rivers routinely 

checks coal fineness on the pulverizers and the amount of loss on ignition (LOI) in the boiler ash. 

Mill inspections are performed every 3,000 hours of operation. Also, Big Rivers periodically 

hires contractors to test pulverizer performance and balance coal flow through pulverizer coal 

pipes. 

Big Rivers' generation performance continues to be very good. Table 6.1 presents the five year averages 

(2012-2016) of key performance indicators of the Big Rivers generating units. 
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Table 6.1 

Key Performance Indicators per IEEE Standards 

Gross Gross Equivalent 
Net Net Heat Capacity Capacity Equivalent Forced 

Generation Rate Factor Output Availability Outage 
Unit (MWHrsl (BTU/kWH}_ (%1 (%) Factor (%1 Rate (%1 

Green 1 1,536,666 10,970 77.9 87.3 91.1 4.0 

Green 2 1,478,194 11,065 77.1 87.2 94.2 2.1 

Henderson 1 1,007, 610 10,657 76.5 87.8 85.9 6.8 

Henderson 2 919,080 11,001 67. 1 84.0 79.3 13.6 

Wilson 1 3,156,228 10,546 86.2 93.9 91.2 4.3 

SYSTEM 8,097,777 10, 787 79.0 89.3 89.5 5.4 

Big Rivers continues to utilize the GKS® benchmarking service provided by Navigant Consulting to 

compare unit performance against its peers. Big Rivers ' units have compared favorably, and Coleman 

Station won Navigant's Operation Excellence Award Top Performer in the Small Plant Category three 

consecutive times (five year period from 2007-2011, five year period from 2008-2012, and five year 

period 2009-2013). Wilson Station was awarded Runner-Up in the Medium Plant Category for the 

Operation Excellence Award in 2015 (five year period from 2010-2014). Also in 2015, HMP&L Station 

Two was awarded the Top Performer in the Small Plant Category (five year period from 2010-2014). The 

awards are based on detailed analysis of cost, performance and safety data from Navigant' s industry-

leading GKS® database, which contains data for more than seventy percent of the U.S. electric utility 

generation coal ·fleet -- representing more than 216,000 MWs of generation and more than 640 coal-fired 

units. The analysis of cost and performance includes a weighted comparison of non-fuel operation and 

maintenance costs and availability/reliability measures during the five year evaluation period. Award 

winners must also demonstrate safety performance in the top half of their respective comparison groups. 

6.2 Resource Addition Options 

See Table 6.2, below for the operating characteristics of existing Big Rivers resources. 
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Location Typical Fuel Expected 
(Kentucky Commercial Net Dependable Storage Retirement 

Plant Unit County} Status Operation Date Type of Facility Capability Fuel Type Capability Date 

Summer Winter Primary Secondary 

K.C. Coleman Hancock Existing November-1969 
1 Steam Turbine 146 146 Coal Natural Gas 30 days 2035 

0 
"C 
~ ., 
= K.C. Coleman Hancock Existing September-1970 

2 Steam Turbine 146 146 Coal Natural Gas 30 days 2035 

..... .... 
= IJQ 

~ 

K.C. Coleman Hancock Existing January-1972 
30davs 3 Steam Turbine 151 151 Coal Natural Gas 2035 

=-= ., 
= !") ..... 
~ 

::::!. 
R.D. Green 1 Webster Existing December-1979 Steam Turbine 231 231 Coal Oil 60 davs 2041 "' ::t. 

R.D. Green 2 Webster Existing January-1981 Steam Turbine 223 223 Coal Oil 60 davs 2041 
!") ....., "' 0 = ...., r:::' 
~ -~ 

HMP&L Station 
Henderson Existing June-1973 

Two 1 Steam Turbine 153 153 Coal Oil 60 davs 2035 

~. "' "' N ::t. 
= IJQ 

HMP&L Station 
Henderson Existing April-1974 

Two 2 Steam Turbine 159 159 Coal Oil 60days 2035 

~ !10. 

~ 
< 
~ ., 
"' R.A. Reid 1 Henderson Existing January-1966 Steam Turbine 45 45 Coal Oil 60 days 2025 ~ 
~ 

"' 0 = ., 
R.A. Reid CT Henderson Existing March-1978 
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* The expected Retirement Date of the Reid CT will depend greatly on the number of operating hours experienced over the next several years. 

With relatively low operating hours and continued maintenance, k shoukl provide reasonably available capacky for a number of years into the future. 



(J.3 Big niHrs' SEPA Allocation 

As of July 1, 2014, a Revised Interim Operations Plan from the U. S. Army Corps of Engineers reduced 

Big Rivers' allocation of Cumberland River system hydropower dependable capacity from 178 MW to 

154 MW, and annual firm contract year energy from 267,000 MWH to 222,500 MWH. This 2017 IRP 

anticipates a return to Big Rivers ' full contract amounts for capacity and energy in 2019. This valuable 

renewable resource provides diversity to Big Rivers' generation portfolio. 

6.4 Purchased Po\\er 

In the preparing this IRP, interaction with the MISO Day-Ahead and Real-Time energy markets was 

assumed for Big Rivers' native load and generating resources. This means that all native load is 

purchased from MISO, and all available generation is sold to MISO, or to outside parties bilaterally, per 

the MISO tariff. 

Generation optimization is a significant consideration in the continual development of Big Rivers ' 

Business Plan. Optimization includes evaluation of costs to deliver Big Rivers ' generation versus buying 

from the market. When all-in costs of purchasing capacity and/or energy are more economical than 

transmission and associated generation costs, those purchases are made to bring the most value to Big 

Rivers' Members. 

6.5 O\'en ie\\ of E>..isting and Ne\\ DSl\1 Programs Included in the Plan 

Big Rivers initiated its current DSM programs in 2011 through a series of pilot programs to determine the 

effectiveness of, and demand for, a set of programs that provided incentives for retail member-consumers 

served under Big Rivers ' Rural Delivery Service tariff. Retail member-consumers responded to the 

programs positively and the programs were moved to tariffed programs in 2012. Since their inception, 

the DSM programs have remained consistent with some minor changes to adapt to shifting market 

conditions and innovations in efficiency. 

One major change occurred in 2017 with the withdrawal of Sherlock Homes from the weatherization 

contractor market. Sherlock Homes was the third-party weatherization contractor selected by Big Rivers 
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to perform whole-house weatherization and duct sealing for the Members on a turnkey basis. By 

providing fully integrated weatherization services, Sherlock Homes was able to reliably and quickly put 

in place an effective and high quality weatherization process. Unfortunately, as utilities in other states 

moved away from weatherization programs, Big Rivers was not a large enough market to maintain 

Sherlock Homes' revenue requirements and, consequently, Sherlock Homes notified Big Rivers that it 

could no longer service Big Rivers. Consequently, on June 30, 2017, Big Rivers made a DSM tariff filing 

with the Commission to withdraw its two residential weatherization tariffs and to modify the remaining 

weatherization A La Carte program to allow the retail member-consumer to select the contractor for duct 

sealing. Table 6.3 lists the DSM programs offered throughout 2016 and into 2017 by residential and 

commercial measures. 

Table 6.3 

DSM Programs Offered 

Residential Programs 
Unit Quantity 

Units Spend 2016 

DSM-01 High Effici ency Lighting Rep la cement bulbs 40483 $65,514 

DSM-02 Energy Star Clothes Washer Replacement unit 497 $40,260 

DSM-03 Energy Star Refrigerator Replacement unit 301 $23,350 

DSM-04 Residential High EfficiencyHVAC unit 257 $58,850 

DSM-05/DSM-10/DSM-13 Resi dentia l Weatheri zation homes 231 $337,106 

DSM-06 Touchstone Energy New Home homes 3 $5,000 

DSM-07 Residential HVACTune-Up unit 585 $14 625 

Commercial/Industrial (C/I) Programs 
DSM-08 C/I High Efficiency Lighting kW sa ved 315 $110,114 

DSM-09 C/I General Energy Effi cie ncy kW sa ved 127 $44,289 

DSM-07 C/I HVAC Tune -Up Units 589 $22,150 

DSM-11 C/I High Effici ency HVAC ton 75 $5,612 

Other 
DSM-12 High Efficiency Outdoor Li ghting fi xture 1 748 $122 360 

Total $849,230 
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Big Rivers budgets $1.0 million annually for DSM programs, and in 2016, the incentive spend was 

$849,230 for incentives with an additional $54,800 in promotional expenses, for a total 2016 spend of 

$904,030. The balance of the 2016 budget was rolled over to the 2017 DSM budget. The Members have 

increased promotional efforts in 2017 in an effort to increase retail member program participation. Big 

Rivers is working with its Members to provide design and production work of promotional material such 

as bill inserts and billboard design. Big Rivers is also providing funding to the Members to update 

websites to more effectively communicate the benefits of energy efficiency to the retail member-

consumers. Details of each of Big Rivers' DSM programs are located within Big Rivers' Rural Delivery 

Service tariff which is on file at the Commission. 52 

Based on the analysis and recommendations in the DSM Potential Study of this 2017 IRP, and the loss of 

a qualified weatherization contractor, Big Rivers and its Members will evaluate the current programs and 

modify those programs to maintain cost effectiveness and technological relevance. Big Rivers and its 

Members will continue to study and evaluate other regional energy efficiency programs and promotional 

efforts as well as monitor other utility innovation in DSM through such publications as Best Practices 

Knowledgebase articles published on Cooperative.com and The 2016 State Energy Efficiency Scorecard 

published by the American Council for an Energy-Efficient Economy.53 

In response to Commission Staff's recommendation from the 2014 IRP, Big Rivers considered Duke's 

education program and determined, in consultation with its Members, designing an educational program 

built around Big Rivers' solar education and demonstration project would be beneficial at this time. 

Also in response to Commission Staff's recommendation from the 2014 IR.P, Big Rivers considered 

environmental costs in the DSM evaluation conducted for this IRP. No federal or state carbon emission 

legislation has been passed since 2014. For this reason, the DSM evaluation assumes a cost of $0/ton of 

52 See Tariff Sheet Nos. 3 through 23.04 of Big Rivers' current tariff on file at the Commis ion: 
http://psc.ky.gov/tari ffs/Electric/Big%20Rivers%20Electric%20Corooration/General%20Tari ff.pdf 

53 See http://aceee.org/state-policy/scorecard 
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carbon emissions in the avoided energy and capacity costs. This assumption properly estimates the cost of 

complying with environmental regulations at the present time. Big Rivers will continue to monitor state 

and federal policies to determine if it becomes appropriate in the future to include in its analysis any 

benefits related to environmental costs offset by DSM/EE programs. 

Big Rivers has been offering a menu of residential and commercial energy efficiency programs since 

October 2011, in addition to energy efficiency consumer education, with an annual budget of $1,000,000 

collected in base rates through its Rural Delivery Service (RDS) tariff. Big Rivers initially added these 

programs to its tariff in early 2012; two additional programs were added in June 2013. 

Big Rivers continues to work with its Members to track the participation in each individual program and 

the impact of those enacted measures on the load of Big Rivers. Big Rivers' Members submit monthly 

reports to Big Rivers for reimbursement and tracking the estimated effect on future load. All demand and 

energy impact measurement is based on modeling from the current DSM potential study and program 

participation requirements administered and documented by each Member. Big Rivers believes the 

current evaluation, measurement and verification procedures are appropriate for tracking its current 

energy efficiency program impacts. No additional procedures are warranted at this time. 

Big Rivers is in the process of constructing seven small solar generation sites located in the Members' 

service areas. These solar arrays are meant to provide demonstration of and education on photovoltaic 

generation to retail member-consumers and schools in the areas. Two of the arrays are located on school 

grounds, one in a county park and the rest are located at Members' offices. This project will include 

offering web access to cost and production data, and the public will be invited to visit the sites for a 

hands-on experience with the technology. 

Future DSM program development will be influenced by the benefit/cost results of the analysis in the 

DSM Potential Study. The programs will continue to be as comprehensive in nature as possible for both 

residential and commercial retail member-consumers. Incentives will be used to influence buying 

decisions and promote education in the area of energy efficiency. 
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6.6 Em iron mental 

Big Rivers' generation system consists of six coal-fired units of various sizes and vintages, one natural 

gas boiler, and one combustion turbine (CT) . Big Rivers also operates and has the contractual right to 

certain amounts of the capacity and energy from two coal fired units owned by HMP&L. Table 6.4 

identifies the environmental controls by operating unit: 

Table 6.4 

Environmental Controls on Existing Units 

Unit Net Capacity Commercialized 502 Control NOx Control MATs 

R.A. Reid 1 65MW 1966 Natural Gas Natural Gas Natural Gas 

K.C. Coleman 1 150MW 1969 FGO Retrofit in 2006 Over-fired Air None 

K.C. Coleman 2 138MW 1970 FGO Retrofit in 2006 Over-fired Air None 

K.C. Coleman 3 155MW 1972 FGO Retrofit in 2006 Ove r-fired Air None 

Henderson 1 153MW 1973 FGO Retrofit in 1995 SCR Retrofit in 2004 SCR with FGO 

Henderson 2 159MW 1974 FGO Retrofit in 1995 SCR Retrofit in 2004 SCR with FGO 

R. O. Green 1 231MW 1979 FGO Coal re-burn OSI/Carbon with FGO 

R.O. Green 2 233MW 1981 FGO Coal re-burn OSI/Carbon with FGO 

O.B. Wilson 417MW 1986 FGO SCR Retrofit in 2004 SCR with FGO 

R.A. Re id CT 65MW 1976 Natural Gas Natural Gas Natural Gas 

6.6.1 Clean Air Regulations - Cross State Air Pollution Rule 

EPA implemented the Cross State Air Pollution Rule (CSAPR) on January 1, 2015, to replace the Clean 

Air Interstate Rule (CAIR) that was previously vacated by federal courts on July 11 , 2008. CSAPR 

requires twenty-three states to reduce annual S02 and NOx emissions to help downwind areas attain the 

24-hour and/or Annual Particulate Matter 2.5 (PM 2.5) National Ambient Air Quality Standards 

(NAAQS). CSAPR utilizes allowances issued by the EPA to track emissions. As was the case in CAIR, 

the EPA provides serialized allowances that are surrendered to track emissions. Allowances that are not 

utilized in the year provided by EPA are "banked" in the account for future use. 
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Phase I allowances issued by the EPA under CSAPR ran from January 1, 2016, through December 31 , 

2016, and Phase 2 allowances began January 1, 2017. Accounts for Phase 2 allowances have been 

populated through 2018. Phase 2 allowance allocations were reduced by approximately 55 percent for 

S02, 10 percent for NOx annual, and 50 percent for NOx seasonal as compared to Phase 1 allocations. The 

EPA has indicated that seasonal Phase 1 NOx allowances not utilized for compliance in previous years, 

also known as banked Phase 1 NOx seasonal allowances may be reduced in value depending upon an 

analysis by the EPA on actual emissions in 2015 and 2016 as compared to the allocations that were 

available. EPA has not, as of August 24, 2017, issued any final directive on the possible reduction in 

value of banked seasonal Phase I allowances. 

Phase 2 NOx allowances issued under CSAPR are surrendered at a rate of one allowance for each ton of 

NOx emitted for both the annual program and the seasonal program which runs from May 1 to September 

30 each calendar year. With both Coleman Station and Reid Station idled, Big Rivers has sufficient 

allocations of allowances to cover both the annual and seasonal emissions. 

S02 allowances issued to Big Rivers under CSAPR are sufficient to meet the emissions of the operating 

facilities. Additionally, Big Rivers maintains a bank of approximately 28,000 S02 allowances as 

projected through 2017. 

6.6.2 Mercury and Air Toxics Standards 

The date for compliance with MATS was April 16, 2015. Big Rivers requested a one year delay, as 

allowed by the rule, from the Kentucky Division for Air Quality (KYDAQ)54 for the Green Station, 

Reid/HMP&L Station II and Wilson Station. KYDAQ approved these requests,55 and the new 

compliance date was April 16, 2016. 

54 Commonwealth of Kentucky, Energy and Environment Cabinet, Department of Environmental Protection, Division 
for Air Quality. 

55 MATS Extension Approval Dates: Reid - June 9, 2014; Wilson - June 23, 2014; Green - September 23, 2014; 
HMP&L Station Two - January 6, 2015 
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To meet the MATS requirements, Big Rivers installed Activated Carbon Injection (ACI) with Dry 

Sorbent Injection (DSI) on Green Units 1 and 2. The system was placed into operation in April 2016. 

Wilson Station has SCR and FGD systems already in service which control mercury. Big Rivers updated 

Wilson's existing DSI system in 2016 to make it more reliable. HMP&L Station Two Units 1 and 2 also 

have an SCR and FGD scrubber in service which control mercury. Coleman Station units were idled in 

May 2014, and therefore, have not operated past the April 2015 compliance date for MATS; controls will 

not be required until the units are restarted. Reid Station Unit 1 Title V permit is under review by the 

KYDAQ to utilize four (4) existing natural gas burners in place of the coal burners. Approval by 

KYDAQ will allow the Reid Station Unit 1 to operate on natural gas without additional controls for 

MATS. 

The MATS rule is currently under litigation; however, the EPA asked the United States Court of Appeals 

for the D.C. Circuit court to hold in abeyance its ruling until the current EPA files its decision on the 

Supplemental Finding for costs the prior EPA developed. Depending upon the outcome, Big Rivers could 

continue to operate the control equipment as designed, reduce the operation of the control equipment if 

the limits are lowered, or suspend the operation of the control equipment. 

6.6.3 Coal Combustion Residuals 

Coal Combustion Residuals (CCR) are residues from the combustion of coal and include fly ash, bottom 

ash, and scrubber waste. The EPA published the final rule regulating the disposal of CCR waste in the 

Federal Register on April 17, 2015 (CCR Rule). The rule establishes technical requirements for CCR 

landfills and surface impoundments under Subtitle D of the Resource Conservation and Recovery Act of 

1976. The CCR Rule requires that minimum design criteria are met for new and existing sites as well as 

recordkeeping and design reviews to be maintained on a publicly-accessible web site. 

Big Rivers operates three facilities that utilize ash pond (surface impoundments) - Coleman Station, 

Green Station, and Reid!HMP&L Station. Big Rivers installed groundwater monitoring as required by 

the rule around the Green and Reid!HMP&L ash pond. Coleman Station, which Big Rivers idled in May, 
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2014, was not generating at the time the rule was established and, therefore, is not required to install 

groundwater monitoring until the units are returned to service. 

Big Rivers operates two special waste landfills, one located at the Green Station and one located at 

Wilson Station. Both landfills had existing groundwater monitoring wells that are used to comply with 

the CCR requirement. 

Finally, Big Rivers has established a publicly-accessible web site and has populated the site with the 

reports and studies required to date. 

6.6.4 Effluent Limitations Guidelines 

The EPA published in the Federal Register on November 3, 2015, the Effluent Limitations Guideline 

(ELG) rule, that imposed compliance dates and best available technology economically achievable (BAT) 

effluent limitations and pretreatment standards for steam electric power generation. The new standards 

and compliance dates apply to the following waste streams: fly ash transport water, bottom ash transport 

water, FGD wastewater, flue gas mercury control wastewater, and gasification wastewater. Big Rivers, in 

response to this rule, contracted with Bums and McDonnell to evaluate technology for compliance with 

the rule. 

Bums and McDonnell issued a final Green Station CCR/ELG Compliance report on July 11 , 2017. The 

report recommended 

The compliance dates listed above may be changed due to pending litigation of the rule and the EPA' s 

notice that they have announced plans to conduct a rulemaking to potentially revise the new, more 
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stringent BAT effluent limitations and pretreatment standards for existing sources. The EPA published in 

the Federal Register on June 6, 2017, a notice that compliance dates would be postponed until EPA 

completes reconsideration of the 2015 rule. To date, the EPA has not finalized its decision on the 

rulemaking. Big Rivers will continue to monitor the actions taken by the courts and the EPA and adjust 

compliance requirements and construction dates as appropriate. 

6.6.5 Clean Water Act, Section 316(b) 

Section 3 l 6(b) of the Clean Water Act (CW A § 3 l 6(b )) requires existing facilities that are designed to 

withdraw at least 2.0 million gallons per day of cooling water ensure that the cooling water intake 

structure location, design, construction, and capacity reflect the best technology available to minimize 

harmful impacts on the environment. There are two main components to the final rule, pursuant to CW A 

§ 3 l 6(b ), that affect Big Rivers. 

First, facilities that withdraw at least 2.0 million gallons but less than 125.0 million gallons of cooling 

water per day must reduce fish impingement. There are seven options for meeting the best control 

technology available for reducing impingement. Second, facilities that withdraw 125.0 million gallons or 

more of cooling water are required to conduct studies to help the permitting agency determine whether 

and what site-specific controls, if any, would be required to reduce the number of aquatic organisms by 

cooling water systems. 

Big Rivers ' D.B Wilson Station must comply with the requirements for facilities that withdraw at least 

2.0 million gallons per day of cooling water, and the Green and Coleman Stations will be required to 

comply with the requirements for facilities that withdraw at least 125.0 million gallons of cooling water 

per day. Big Rivers completed the study for Wilson Station in 2017 and submitted it to the Kentucky 

Division of Water (DOW)56 for its review. Wilson Station already utilizes the 'Best Available Control 

56 Commonwealth of Kentucky, Energy and Environment Cabinet, Department of Environmental Protection, Division 
of Water. 
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Technology (BACT)' with a closed cooling water system; therefore, Big Rivers does not anticipate 

additional technology will be required at Wilson Station. 

Big Rivers submitted a request to the DOW with the Sebree Station 2017 Kentucky Pollution Discharge 

Elimination System (KPDES) permit renewal to collect the required information for Sebree Station 

during the next 5-year cycle of the issued permit. The Sebree Station units utilize closed cooling 

technology on four of the five units that comply with the BACT; the Reid Station Unit 1 is a once-through 

cooling system. Big Rivers anticipates the intake structure may need to be modified by installing a new 

fine screen with a fish return system at the intake as a result of the once-through cooling system utilized at 

Reid Station Unit 1. 

When operational, Coleman Station withdraws more than 125.0 million gallons of water per day for the 

once-through cooling system. Since the Coleman Station is currently idled, Big Rivers submitted a 

request to the DOW with the Coleman Station 2017 KPDES permit renewal to begin the required studies 

within six months after the station returns to operational status. 

6.6.6 Clean Power Plan 

The Clean Power Plan (CPP) was designed to reduce carbon dioxide from fossil fuel power plants . On 

February 9, 2016, the United States Supreme Court stayed the implementation of the CPP. President 

Donald Trump signed an Executive Order on March 3, 2017, that in addition to other directives, directed 

the EPA Administrator to review, and if necessary, revise or rescind regulations that may place 

unnecessary burdens on coal-fired utilities. On April 4, 2017, in response to the Executive Order, the 

EPA published notice in the Federal Register that the EPA is reviewing and, if appropriate, will initiate 

proceedings to suspend, revise or rescind the CPP. Additionally, the EPA sent a letter dated March 30, 

2017, to Matt Bevin, Governor of the Commonwealth of Kentucky, stating that " . . . States and other 

interested parties have neither been required nor expected to work towards meeting the compliance dates 

set in the CPP." 
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Collectively, these actions have stopped the implementation of the CPP to date. Based upon these 

aforementioned actions, Big Rivers has suspended further development of any specific strategy to comply 

with the CPP. Big Rivers will continue to monitor judicial, executive, and legislative action. In the event 

the CPP is restarted, Big Rivers will resume the task of developing a compliance plan commensurate with 

the rules included in the regulation at that time. 

6.7 Em ironmcnhtl Summ;ar~ 

Big Rivers has completed an analysis of the newly finalized regulations and has prepared a plan to 

achieve compliance within the time allowed by the regulations. See Table 6.5 for the Wilson and Sebree 

Stations' CCR/ELG Compliance cost data. This plan may be modified by the outcome of litigation 

against nearly every newly proposed regulation. Big Rivers will continue to monitor the outcome of the 

litigation and any necessary adjustments to meet modified compliance limits or schedules. 

Table 6.5 

CCR/ELG Compliance Cost 

Cost Data($ millions) 

Plant 

Green Station (Coal) ELG/CCR 

Green Shtion.(eo.1) Total 

HMP&LStation Two (Coal) ELG/CCR 

HMP&LShltlo.n Two (Coal) Total 

Wll1on Statton (Colll) ELG/CCR 

Big Rivers 2017 Integrated Resource Plan I Page 104 



Electric 
Integration 
Analysis 

CHAPTER 7 

Big Rivers 201 7 Integrated Resource Plan I Page I 05 



7. ELECTRIC INTEGRATION ANALYSIS 
Big Rivers ' resource assessment and acquisition plan provides an adequate and reliable supply of 

electricity to meet forecasted electricity requirements at the lowest possible cost. Big Rivers considered 

the potential impacts of selected, key uncertainties as described in this chapter and developed potentially 

cost-effective resource options. 

7. 1 In-House Prncluction ( ·ost l\1oclcl (Plcxos(1<) 

Prior to 2015, Big Rivers utilized a third party to perform production cost modeling. However, in 

February 2015, Big Rivers purchased Energy Exemplar's production cost modeling software Plexos®. 

Plexos® was chosen due to its vast production cost modeling capabilities. By May 2015, Plexos® had 

been installed on the newly purchased servers and training webinars on Plexos® had been completed by 

the Strategic Planning and Risk Management department. Since May 2015, the Strategic Planning and 

Risk Management group have been familiarizing themselves with the capabilities ofthis robust software. 

Utilization of the Plexos® ST Plan® model, which emulates a market clearing engine for detailed 

analysis, has been significant over the last two years. 

For the IRP modeling, the Plexos® LT Plan® (long-term capacity expansion planning optimization 

model) develops Big Rivers ' optimal portfolio of energy resources and any future capacity. The LT 

Plan® model uses advanced algorithms that analyze all the possible portfolio options based on the inputs 

and the constraints entered and provides the certainty of what and when to optimally invest or retire 

capacity resources. The LT Plan® objective is to minimize the net present value (NPV) of the capital and 

production costs formulated as a mixed-integer problem. The capital costs include cost of new generation 

builds or environmental compliance and cost of generation retirements. The production costs include the 

cost of operating the system and the notional cost of unserved energy (calculates the market interaction). 

This optimum option selected is the least cost option for that unique input and constraint parameter. 
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Figure 7.1 

PLEXOS® LT Plan Optimization 

Cost$ 

M inimum cost plan Total Cost C(x) + P(x) 

Capital Cost C(x) 

Production Cost P(x) 

'----------------~ x =Assets 

7.1.1 Modeling Overview 

Big Rivers developed its Base Case using inputs, constraints and assumptions based on the best 

information available at the time this IRP was prepared. Multiple scenarios with changes in input 

variab les were analyzed. The Base Case and the scenarios utilized the Big Rivers ' 2016-2030 Long-Term 

Financial Plan with the following updates: 

• Updated market power prices for energy and capacity 

• Updated spot fuel prices for coal, natural gas and fuel oil 

• Updated SEPA costs and power projections 

• Updated load utilizing the 2017 Load Forecast 
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The LT Plan® model determines the least-cost option by utilizing the generating resource options listed 

below. The 2016-2030 Long-Term Financial Plan includes environmental compliance with CCR and 

ELG assuming Green Station units and HMP&L Station Two units remain coal-fired. In the LT Plan® 

modeling for the Base Case and the scenarios, costs have been entered for the generator resource options 

that include the existing generators and new generating resources and the LT Plan® is determining the 

least cost option inclusive of environmental strategy, as converting to gas, and/or retiring early, and/or 

staying on coaJ are some of the possibilities to help Big Rivers achieve compliance with environmental 

regulations. Big Rivers ' analysis utilized the following generation resource options: 

• Wilson remain coal-fired through 2019 and beginning in 2020 can either remain coal-fired or 

retire. Note: Wilson conversion to natural gas was not modeled because of the high capital costs 

to get natural gas supply to Wilson and the relative low capital cost to make the Wilson coal

fired unit compliant with CCR and ELG regulations. 

• Green units must remain coal-fired through 2019 and beginning in 2020 can remain coal-fired, 

convert to natural gas, or retire. 

• HMP&L Station Two units are modeled as one 197MW unit (the current Big Rivers contractual 

allocation of Station Two capacity) and must remain coal-fired through 2019. Beginning in 

2020, HMP&L Station Two can remain coal-fired, convert to natural gas or Big Rivers can exit 

the contract with the City of Henderson. 

• Reid CT remains a resource as a natural gas fired unit 

• SEPA is modeled assuming Big Rivers must continue the contract through 2019 and beginning 

in 2020 can either continue or exit the contract. 

• New 100 MW natural gas combustion turbine can be built beginning in 2020. 

• New 702 MW natural gas combined cycle unit can be built beginning in 2020. 

• New 20 MW fixed solar units can be built beginning in 2020. 
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The LT Plan® model constraints are set up to meet capacity reserve margin requirements but there are no 

constraints on the volume (kWh) being produced from the generation resources. The model works 

exactly the way MISO works. All the load is purchased at the market price and the generation resources 

are economically dispatched at the market price. Therefore if the market price is higher than the cost to 

generate, the generator will be dispatched and vice-versa. The least-cost option may conclude that it is 

cheaper to buy the load from the market rather than generate from the available resources. In this 

example, the associated risk of purchasing from the market needs to be taken into consideration. 

It should be understood that the LT Plan® model results included in this IRP do not constitute a 

commitment by Big Rivers for a specific course of action especially with the current uncertainty 

regarding environmental compliance and commodity price forecasts (coal, natural gas and market power 

prices). It should be understood that changes to the inputs, constraints and assumptions that impact this 

IRP result can, and do, occur without notice. With that said, Big Rivers has run sensitivities to the Base 

Case to show the impact that changing the inputs can have on the modeling results for the least cost 

option. Big Rivers understands that there are relationships between the inputs, i.e. natural gas prices have 

a relationship to energy prices, but has opted to only change one input variable at a time. Big Rivers 

believes there is value in this sensitivity analysis as the impact of that variable can be evaluated without 

scrutinizing the relationship between the other inputs. Relationships between the inputs can vary 

depending on the forecasts/assumptions included in the scenario. For example, natural gas prices and 

energy prices have a relationship but in a low natural gas forecast scenario, the relationship will vary 

depending on the forecast for other generation types (coal, renewables, etc.) and what generator is 

providing the incremental energy or setting the energy price. Therefore, when evaluating the scenario 

results, it is very important to know that the modeling only involved modifying one input and did not 

assume how modifying that input would change the other inputs. Big Rivers' sensitivities included 

market energy prices, coal prices, natural gas prices, load forecasts, renewable portfolio standards and an 
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increased DSM scenario. Also, a scenario with the option to exit the HMP&L Station Two contract 

beginning in 2018 was completed. 

7.1.2 Model Generation Resource Options 

Table 7 .1 shows the generation resources that are currently operating and the options that were made 

available for those resources in the model. The LT Plan® used these generation resources as options for 

determining the optimal or least-cost plan for the Base Case and each scenario. 

Table 7.1 

Generation Resources 

Generation Resources 
Existing (Currently Operating) Big Rivers Assets 

Generation Resource Capacity, MW Option 2017-2019 2020-2031 

Wilson Unit 1 
Coal-Fired x x 

417 
Retired x 
Coal-Fired x 

Green Unit 1 231 NG Conversion x 
Retired x 
Coal-Fired x 

Green Unit 2 223 NG Conversion x 
Retired x 
Coal-Fired x 

HMP&LStation 2* 197 NG Conversion x 
Exit Contracts x 

Reid CT 65 NG Fired x 

SEPA 178 
Continue x 
Exit Contract x 

Total 1,311 

*Modeled as one unit at the net capacity for Big Rivers 
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Wilson Unit 1 was modeled with two options: either remaining coal-fired or retiring in 2020 or any 

subsequent year thereafter. Both Green Units were modeled with three options: remaining coal-fired; 

converting to natural gas firing in 2020 or any subsequent year thereafter; or retiring in 2020 or any 

subsequent year thereafter. HMP&L Station Two was modeled: remaining coal-fired; converting to 

natural gas firing in 2020 or any subsequent year thereafter; or exiting the HMPL Station Two contract in 

2020 or any subsequent year thereafter. However, both units were modeled as a single unit because 

HMP&L Station Two is owned by the City of Henderson. The City of Henderson is currently allocated 

115 MW from HMP&L Station Two (Big Rivers is allocated 197 MW) and that energy can be supplied 

from either unit. The Reid CT is natural gas fired and was modeled as a capacity resource. Big Rivers 

2016-2030 Long-term Financial Plan was the source for the fixed operating and maintenance (O&M) 

production costs which had anticipated compliance costs for CCR and ELG with the units remaining coal

fired. Estimates for the natural gas conversion, including natural gas supply lines, were based on 

budgetary information provided by multiple external sources. Equipment conversion cost information 

came from equipment manufacturers and pipeline cost information came from pipeline companies that 

build, maintain and operate natural gas pipelines. Because expected operational impacts varied, 

depending on the information source, Big Rivers opted to model most of the generator operation 

parameters for the natural gas conversion as unchanged to the coal unit. Two generator operation 

parameters were changed. The maximum capacity was lowered by 10% and the heat rate was increased 

by 6%. Also a firm gas supply charge was added for the natural gas conversion. A detailed engineering 

study would be required for each generating unit to determine an accurate predicted change to operation 

parameters resulting from conversion to burn natural gas. Retirement costs were estimated using the 

Coleman Station brownfield net salvage value costs provided in the formal decommissioning study 

performed by Burns and McDonnell for Big Rivers. The estimate for the Coleman Station was the basis 

for the retirement costs for the other stations; however, the retirement costs for the other stations were 

adjusted based on a comparison of the station sizes, the number of pieces of equipment, etc. In the 2014 

IRP report, Commission Staff recommended Big Rivers include new or pending environmental 
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regulations which may impact its generation fleet in its sensitivity analyses. The Base Case includes 

options for CCR, ELG and CWA § 316(b) compliance. Section 6.6.6 discusses Big Rivers' consideration 

of the CPP. See Table 7 .2 for the Fixed O&M costs that were used in the LT Plan® models. 

Table 7.2 

Fixed O&M Costs 

Unit 0 fiaedCo•• 

wn ..... ColllAml 

Unit 0 

Colllfirrd 

c;, ... 
So.tion NMu,_, Gl1 

Unit 0 

Co•fifef 
HMPl.l 

-..T .. 
IN et) 

MM.,,...Ci111 

CDl!•nion 

f.0•1.-z• 
Arm <ia.s Dem.nd 

1.-r-c... 

Vlllue • ll<ownfleid 

Gte~ Aethemtnt Net Boo61V•tue 
1----------~ Stotion Eo~iesl 2120 ECl'(CCR, n.G•l16b) CoplUI Costt ---Coll Unit ,_C...lt 

-·l StttionT..o l------f====::;:..;::=----
(11101) 

SEPA, Big Rivers' allotment of Cumberland River system hydroelectric power, was modeled with two 

options: either continuing the contract or exiting the contract with 2020 being the earliest date to exit. 

There is no penalty for exiting the SEPA contract but there is a minimum 37 month termination notice 
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that must be given by Big Rivers to SEP A. See Table 7 .3 for the SEP A volume and cost projections that 

were included in the LT Plan® models. 

Table 7.3 

SEPA Volume and Cost 

SEPA 
Price 

{Includes Capacity Volume 
Year 

Transmission) MW MWh 

$/MWh 

2013 $ 24.30 Run of River 434,426 

2014 $ 29.29 Run of River 311,031 

2015 $ 32.99 
Run of River I 

274,066 
Weekly Sch. 

2016 $ 47.95 Weekly Sch. 161,945 

2017 $ 42.44 154 222,480 

2018 154 222,000 

2019 178 267,000 

2020 178 267,000 

2021 178 267,000 

2022 178 267,000 

2023 178 267,000 

2024 178 267,000 

2025 178 267,000 

2026 178 267,000 

2027 178 267,000 

2028 178 267,000 

2029 178 267,000 

2030 178 267,000 

2031 178 267,000 
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Also, see Table 7.4 for new generation resources considered in the LT Plan®. New units were modeled 

using cost estimates provided in the U.S . Energy Information Administration' s (EIA) Capital Cost 

Estimates for Utility Scale Electricity Generating Plants report dated November 2016.57 

Table 7.4 

2016 EIA Capital Cost Estimates 

·----- --- ---- ----- ---------···· ·-----------·---------------··--- - ---- ----- ---- ------
2016 EIA Capital Cost Estimates 

U.S. Energy Information Administration (EIA) capital Cost Estimates for Utility Scale Electricity Generating Plants (November 2016) 

Plant Characteristics Plant Costs (2016$) 

Plant Type 
0-i'slt l.ocltian 

O.llaCost Toal tOGllian Non-fuel 
<:_.;ty HHtllale Capl bol Cost • Vlriilllon 

Dlfferenoe Pn>jectCost 
f"m:d<>aM 

v.laleCost 
8-Pralect ll!rntudcy) - llTUJkWh (11,w 

" $/WI u.w """"'- t/Mwh 

Utra Supercritial Coal 650 l,QJ s 3.636 ·1'1 s (271) $ !,J65 $ CZ.SO $ 4JiO 
Utra Supercritial Coal with CCS 650 9,750 s S.084 ·7'1 s (345 $ 4.7Jt $ 111.111 $ 7,lO 

Coal Pulverized Coal Conver>ion to Natural Gos (CTNG) 300 10,300 $ 226 .gy, $ (21) $ Jll5 $ ZZ.111 $ uo 
Pulv..-ized Coal <nenfield with 1()-15 pertent 300 8,960 s 4.620 ·1°" s (449) $ 4,171 $ 511.!111 $ 5.CID 
Pulverized Coa1 Conver5ion to 10% Biomass 300 10 360 s 537 ·10% s (53 $ 4IJ $ 511.!ID $ 5.CID 

Natural Gas Combined Cyde (NGCC) 7112 6,600 s 978 ·7'1 s (671 $ 911 $ 1Llll $ 3.50 

Natural 
Advanced Natural Gas Combined Cyde (ANGCO 429 6,300 s 1104 :zy. s 26 $ L1Jll $ 10.111 $ 2.1111 

Gos 
CombustionTurtiine (en 100 10,000 s 1,101 -Sl' s 153) $ ,,_ $ 17.50 $ 3.50 

Advanced Combustio Turtilne 237 9QJ s 678 ... " s (26 $ li5Z $ 6.111 $ 10.711 
ReciproCiltiruz Internal Combustion E~ine 85 8 500 s 1,342 ·6% $ 185) $ l.2S7 $ 6.!111 $ 5.115 

Uranium Advanced Nud .. r (AN) 2,234 N/A s 5,945 ·3" s (1•9) $ S.1'6 $ lOll.211 $ 2.JD 

Biomass Biomass (BBfB) 50 13,500 s 4.985 ·l°" s (176) $ 4,JOt $ HO.Ill $ 4.JD 
Wind Onshore Wird (WN) 100 N/A $ un ·•% $ (68) $ .... $ J9.111 $ 

Solar · Photovoltaic· Fixed (PV) 20 NIA .s 2.671 · 10% s tin $ ,_ $ D.411 $ 
Solar Solar · Photovoltaic · Trad<in& ( PV) 20 N/A $ 2,644 ·11% $ (2m) $ 1.J64 $ D.!111 $ 

Solar · Photovoltaic · Trad<ini: 150 N/A $ 2,534 .gr. $ (236) $ z.m $ 21.111 $ 
Storan Battery St or- (BES) 4 N/A s 2,113 ·3" s (89) $ 2.724 $ 411.111 $ Liii 

Big Rivers did not include every option listed in the EIA report in the 2017 IRP modeling process. Many 

of the new generation options could be dismissed without analysis for varying reasons. Advanced 

Nuclear, Biomass, and Battery Storage options were dismissed due to their high costs. Onshore Wind 

was not considered due to the lack of viable locations for wind energy to be built in northwestern 

Kentucky. The Pulverized Coal Conversion to Natural Gas price projections were not used as Big Rivers 

had developed high level cost projections for converting its coal-fired units that will be closer to actual 

costs than the EIA projections. The three new generation resources that were included in the LT Plan® 

models are represented in Table 7.5. 

57 https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capcost_assumption.pdf 
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T able 7.5 

New Assets (Source 2016 EIA Capital Cost Estimates) 

New Assets (Source 2016 EIA Capital Cost Estimates) 
Resource Type Capacity, MW 

Combustion Turbine 100 
Combined Cycle 702 
Solar (Fixed) 20 

7.2 J\loddin~ Results 

7.2.1 Base Case Inputs/Constraints 

Fuel 

NG 
NG 
N/A 

2020-2031 

x 
x 
x 

Big Rivers developed the Base Case where inputs and constraints were entered in the LT Plan® model as 

the best information available at the time the !RP was prepared. The inputs and constraints for the Base 

Case are explained in greater detaH below. 

• Generation Commit : All generators are modeled as economic commit with a minimum time of 

one day off and one day on with a seven day look-ahead. Therefore, the model would evaluate 

whether to operate the generator based on a seven day rolling economic evaluation but with the 

constraint that if the generator were removed from service (not operated), it would be off a 

minimum of one day and if the generator were put into service (operated), it would be on 

(operating) a minimum of one day. 
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• Generation Dispatch: All generators are modeled as economic dispatch with the operating 

parameters provided for that particular unit (max and min capacity, heat rate, unit outage rate, 

planned outages, etc.) that were utilized in the 2016-2030 long term financial plan. 

• Production Fixed Costs: The production fixed costs utilized were sourced from the 2016-2030 

long term financial plan. The 2016-2030 long term financial plan includes compliance with 

existing environmental regulations (CSAPR, MATS, etc.) and future compliance with new 

environmental regulations (CCR, ELG and CW A § 316(b )) assuming the units continue operating 

as coal-fired units. Also, Big Rivers has consulted with various outside vendors to develop a cost 

estimate for natural gas conversion for the Green Units and HMP&L Station Two. Additionally, 

Big Rivers utilized the Coleman Station brownfield cost forecast to estimate the retirement cost 

for its coal-fired units. In Table 7.2, estimates are provided for compliance with environmental 

regulations as natural-gas fired units and retirement. 

• Production Non-Fuel Variable Costs and Generator Operating Parameters: The production 

non-fuel variable cost and the generator operating parameters (i.e. heat rate, outage rate, etc.) 

were modeled consistent with the 2016-2030 long-term financial plan, and are available in 

Technical Appendix F. 

• Coal Prices: Current contract prices and spot prices were utilized through 2020 and prices 

thereafter were inflated using JD Energy long term fuel forecast from May 2017 (see Appendix 

G). Figure 7 .2 below displays annual spot coal prices with historical prices from 2013 and 

forecasted prices through 2031 . It can be seen that prices peaked in 2015 and have dropped the 

last two years. The forecast shows the prices to 
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Figure 7.2 

Delive1·ed Coal Prices 

Delivered Coal Prices - Annual 
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- History and Base Case 

• Energy Market Prices: Energy market price forecasts were received from a third party, ACES 

(ACES methodology for energy market price forecasts can be seen in Appendix G). Average 

monthly energy market prices are shown in Figure 7 .3 for the day-ahead IN Hub LMP price. 

Historical prices from January 2013 to May 2017 and forecasted prices through December 2031 

were included in the graph below. The historical prices have not been adjusted to normalized 

weather (forecasted prices are predicting normalized weather). The impact that the 2014 Polar 

Vortex had on energy prices is easily seen. Also, forecasted energy prices are currently -
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Figure 7.3 

IN Hub Monthly Average Around the Clock (A TC) Prices 

IN Hub Monthly Average ATC Prices 
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• Capacity Prices: Capacity price forecasts were based upon internal evaluations of the market and 

are shown in the table below. Historical MISO capacity auction prices are shown beginning with 

the 2014/2015 planning year through the 2017/2018 planning year with forecasted prices 

beginning in the 2018/2019 planning year. Also, Big Rivers has hedged or presold capacity and 

those prices have been included in the table. The LT Plan® did not use the hedged capacity 

prices and only used the forecasted capacity prices in the modeling. See Table 7.6 Capacity Price 

Forecast, below. 
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Table 7.6 

Capacity Price Forecast 

MISO capacity Auction Price 

Planning Year $/MW-Day 

16/17 72.00 $/MW-Day 

17/18 
18/19 

19/20 
20/21 

21/22 

22/23 
23/24 

24/25 

25/26 
26/27 
27/28 

28/29 
29/30 

30/31 
31/32 

• Natural Gas Prices: Price forecasts were provided from a third party, ACES. A firm gas supply 

is expected to be required for generation resources to receive capacity payments from MISO in 

the future, therefore, a firm gas supply demand charge was added to the fixed O&M costs on the 

firm gas capacity required for the natural gas conversion models. The forecasted firm gas 

demand charge can be seen below in Table 7.7 
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Year 

2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

Table 7.7 

Firm Gas Demand Charge Forecast 

Green Station 

Max Heat input= 

4, 764 M MBtu/Hr 

HMP&LStation Two 

Max Heat input= 

2,067 MM Btu/Hr 

Annual Inflation Rate= 

• See Figure 7.4 below for monthly average spot natural gas prices with the Henry Hub historical 

prices from January 2013 to April 2017 and forecasted prices through December 2031. Note that 

historical gas prices are quite volatile while the forecast prices are 
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Figure 7. 4 

Natural Gas Prices 

Spot Natural Gas Prices - Monthly 
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- History and Base Case 

• Load Forecast: Load forecasts were provided by GDS. See Appendix A for Long Term Load 

Forecast Report. 

• New Non-Member Load: Load forecasts for the Nebraska contracts and KyMEA contract were 

developed internally with the Nebraska contracts beginning in January 2018 and ending 

December 2026 and the KyMEA contract beginning in June 2019 and ending in May 2029. See 

Figure 7.5 below. 
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Figure 7.5 

Non-Member Load included in Base Case 

Native and Non-Member Peak Load {MW) 
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• Native Load • Nebraska Custome rs KYM EA 

• Reserve Margin: The reserve margin constraints used in the LT Plan® were 15.8% minimum 

and 105% maximum. The minimum constraint was developed internally (and discussed in 

section 9.3 of this report). The maximum constraint was calculated to allow a new natural gas 

combined cycle unit (702 MW) to be constructed if existing units were retired and the new 

natural gas combined cycle could be constructed more cost effectively. 

• SEP A: The SEP A p1ice and volume forecast was developed internally based on the best 

information available. The model has the option of continuing the SEP A contract or exiting the 

contract beginning in 2020 or any year thereafter. 

7 .2.2 Base Case Results 

The optimal (least cost) plan for the Base Case resulted in exiting the HMP&L Station Two contracts in 

2020 (the first year possible under the model constraints) with no changes to the other units' operation 
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and with no new generation resources being built. For years beyond 2020, the lowest reserve margin 

occurred in 2026 at 33.6% and in 2031 the reserve margin is 65.0%. 

As noted, the model runs iterations to solve to the optimal solution. The lowest reserve margin occurred 

in 2026 at 33.6% and in 2031 the reserve margin is 65.0%; however, ifreserve margin is calculated 

including only Big Rivers ' base load resources, the reserve margins are drastically lower at 4.4% and 

29.0%, respectively. Further, these reserve margins are calculated assuming only Big Rivers ' current load 

and current contractual agreements. Big Rivers has made significant strides in the last few years to place 

available generation in long-term contracts and anticipates making significant strides in the coming years 

as well. See Tables 7.8, through 7.11 , and Figures 7.6 and 7.7, below. 

Table 7.8 

Base Capacity Summary 

Base Case Capacity Summary 

Generation Resource Capacity, MW Noncolncldence Peak Load, MW Total Reserve Capacity Margin Baseload Reserve Capacity 
Year Coincidence 

Existing New Total Native Nebraska KyMEA Peak Load MW % MW % 

2017 1,287 0 1287 660 0 0 660 627 95.0% 408 61.8% 

2018 1,287 0 1 287 645 19 0 659 628 95.3% 409 62.1% 

2019 1,311 0 1,311 658 56 100 793 518 65.3% 275 34.7% 

2020 1,114 0 1114 661 75 100 809 305 37.7% 62 7.7% 

2021 1114 0 1,114 662 76 100 820 294 35.9% 51 6.2% 

2022 1,114 0 1114 663 85 100 828 286 34.5% 43 5.2% 

2023 1114 0 1114 664 85 100 830 284 34.2% 41 4.9% 

2024 l,114 0 1,114 665 86 100 832 282 33.9% 39 4.7% 

2025 l,114 0 1114 666 86 100 821 293 35.7% 50 6.1% 

2026 1,114 0 1,114 667 87 100 834 280 33.6% 37 4.4% 

2027 1114 0 1114 669 0 100 769 345 44.9% 102 13.3% 

2028 1114 0 1114 670 0 100 770 344 44.7% 101 13.1% 

2029 1,114 0 1114 672 0 100 765 349 45.6% 106 13.9% 

2030 1114 0 1114 674 0 0 674 440 65.3% 197 29.2% 

2031 1,114 0 1,114 675 0 0 675 439 65.0% 196 29.0% 
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Table 7.9 

Base Case Volume Summary 

Base Case Volume Summary (MWh) 

Year 
Generation Volume, MWh Load, MWh Length 

Existillli! New Total Native Nebraska KyMEA Total Lon&/(Short) 

2017 5,976,157 0 5,976,157 3,156,209 0 0 3,156,209 2,819,948 

2018 5,219,133 0 5,219,133 3,343,329 59,408 0 3,402,737 1,816,396 

2019 5,365,444 0 5,365,444 3,433,186 202,266 269,000 3,904,452 1,460,992 

2020 4,410,265 0 4,410,265 3,473,018 275,474 574,500 4,322,992 87,273 

2021 4,256,373 0 4,256,373 3,474,918 279,173 536,500 4,290,591 (34,218) 

2022 3,911,451 0 3,911,451 3,478,707 314,596 519,900 4,313,203 (401,752) 

2023 3,805,343 0 3,805,343 3,481,099 315,798 499,500 4,296,397 (491,054) 

2024 3,806,880 0 3,806,880 3,490,022 316,976 513,200 4,320,198 (513,318) 

2025 4,006,316 0 4,006,316 3,495,570 318, 215 521,000 4,334,785 (328,469) 

2026 4,120,041 0 4,120,041 3,501,955 319,484 564,200 4,385,639 (265,598) 

2027 4,503,356 0 4,503,356 3,508,874 0 596,600 4, 105,474 397,882 

2028 4,515,088 0 4,515,088 3,520,656 0 624,500 4,145,156 369,932 

2029 5,072,089 0 5,072,089 3,526,034 0 303,400 3,829,434 1,242,655 

2030 5,326,338 0 5,326,338 3,535,249 0 0 3,535,249 1,791,089 

2031 6,087,799 0 6,087,799 3,544,277 0 0 3,544,277 2,543,522 

Table 7.10 

Production Costs 
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Table 7.11 

Net Present Value Base Case 
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ll TERGRATEO RE SOU RCE PLAN 

Srt!C CA Sf NfT PWUIT V~ LUlf 

utih Costs SOCJ), 

'" .. , '" ,., "' ,.,, 
No~f\.ltl VOM tnu1on1Con 

Figure 7.6 

Base Case Generation Capacity (MW) by Fuel Type 
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Figure 7.7 

Base Case Generation Energy (MWH) by Fuel Type 

2017 GENERATION ENERGY BY TYPE 

Gas-fired 

0% 

7 .2.3 Scenario Modeling 

'f'f1<' I IC 

0 

2031 GENERATION ENERGY BY TYPE 

Gas-Fired 

0% 

Hydro 

Seven model scenarios were run with the descriptions and the results of the scenarios shown below. 

7.2.3.1 Market Energy Price Scenarios 
In this scenario, the market energy price forecast (Locational Marginal Pricing or LMP) was 

modified by percentages higher and lower from the Base Case to see the impact those changes 

had on the results for detennining the least-cost plan. For the higher price scenarios, there were 

no changes in the least-cost option from the Base Case at 10% higher prices and HMP&L Station 

Two remained in operation on coal at 20% higher prices. For the lower price scenarios, both 

Green Units were converted to natural gas at 10% and 20% lower prices. See Figure 7 .8 and 

Table 7 .12 below for prices and energy scenarios. 
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Figure 7.8 

Market Energy Price IN Hub Average Prices 

IN Hub Monthly Avern ge ATC Prices 
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Table 7.12 

Energy Price Scenarios 

Base case 
Enerev Price Scenarios 

10%Hi&her 10%1.0wer 20% Hi&her 20%1.0wer 
Year 

Capacity Caoacitv 
Comment 

Capacity 
Comment 

Capacity 
Comment 

caoacitv 
Comment Comment 

MW MW MW MW MW 
2017 1,287 1,287 1,287 1,1.87 1,1.87 

2018 1,287 l,'1137 1,287 l,'1137 l,'1137 

2019 1,311 see Note• 1,311 1, 311 SEPAFMends 1,311 SEPAFMends 1,311 SEPA FM ends 

2020 1,114 1,114 l,()>9 1,311 l,()>9 

2021 1,114 1,114 l,()>9 1,311 l,()>9 

2022 1,114 1,114 l,()>9 Exit Contracts 1.311 l,()>9 Exit Contracts 

2023 1,114 1,114 l,()>9 withHMP&l 1,311 
Remain in 

1,069 with HMP&l 
Same as Base 

1,()59 2024 1,114 Exit Contracts 1, 114 
Case 

l,()>9 Station Two 1,311 
HMP&LStation 

Station Two 

2025 1,114 withHMP&l 1,114 1,069 and 1, 311 
Two Contracts 

1,()59 and 

2026 1,114 Station Two in 1,114 l,()>9 Green Units 1,311 
with coal 

1,()59 Green Units 

2027 1,114 2020 1,114 1,069 converted to 1,311 1,069 converted to 

2028 1,114 1,114 l,()>9 Natural Gas in 1,311 
operation 

1,069 Natural Gas in 

2029 1,114 1,114 1,()59 2020 1,311 1,069 2020 

2030 1,114 1,114 1,()59 1.311 LQJ9 

2031 1, 114 1,114 1,()59 1,311 1,()59 

'Note: SEPA Force Majeure ends (SEPA FM Ends) in 2019 with capacity increasing 24MW(to178 MW from 154 MW) 
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7.2.3.2 Coal Price Scenarios 

Coal prices were modeled at higher and lower percent differences from the Base Case. There were no 

changes to the least cost option at 10% lower coal prices. At 20% lower coal prices, Big Rivers remains 

in the HMP&L Station Two contracts and those units remain coal-fired units. At 10% and 20% higher 

coal prices, both Green Units were converted to natural gas. See Figure 7. 9 and Table 7.13 below. 

' . . - .. .. 

.. 
.. 1.: 

Figure 7.9 

Delivered Coal Prices 

Delivered Coal Prices - Annual 

- -1 .11 .• l l. ! t ( l - ..... .. ;•,';a l - _?l; .,L.\'.•\ I - 2C -1d t l -;.~ -1f t l 
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Table 7.13 

Coal Price Scenarios 

- ---- ---------
Coal Price Scenarios 

Base case 
10%Hi&her 20% Hither 10%Lower 20%Lower 

Year 
Capacity 

Comment 
Capacity 

Comment 
Capacity 

Comment 
Capacity 

Comment 
Capacity 

Comment 
MW MW MW MW MW 

2017 1,12.7 l , W l.W 1,287 l , 287 
2018 l,]2,7 1.W l , 287 1,287 1,287 
2019 1,311 See Note• 1,311 SEPA FMends 1,311 1,311 SEPA FMends l,311 SEPA FMends 

2020 1.114 l,CXi!l l, 114 l,CXi!l l,3ll 

2021 l,114 l,069 l,114 1.069 1.311 

2022 1,114 l,CXi!l Eitit Contracts 1.114 l,CXi!l Exit Contracts l ,311 

2023 1,114 1.009 with HMP&l 1,114 
Same as Bilse 

1,009 with HMP&l 1,311 
Remain in 

2024 1,114 Exit Contracts l,069 Station Two l,114 
Case 

1,001 Station Two 1,311 
HMP&LStation 

202S l, 114 withHMP&l 1,069 and 1.114 l ,CXi!l and l, 311 

2026 1,114 Station Two in 1.001 Green Unit s l,114 1.069 Green Units 1.311 
Two Contracts 

2027 1.114 2020 l.CX'i!l converte d t o l,114 l.CXi!l converted to 1.311 
withtoal 

2028 1,114 l ,CXi!l Natural Gas in l.114 l,CXi!l Natural Gas in l,311 
operation 

2029 l,114 l,CXi!l 2020 1,114 l,CXi!l 2020 1,311 
2030 1.114 l. CX'i9 1.114 1,001 l.3ll 
2031 1,114 1,001 1.114 l,CXi!l l.3ll 

7.2.3.3 Natural Gas Price Scenarios 
This scenario modeled a change in the delivered natural gas price forecast from the Base Case. There were 

no changes to the least-cost option at 20% higher natural gas prices. At 10% lower natural gas prices, both 

Green Units were converted to natural gas in 2020. Additional scenarios were run at 20% and 30% lower 

natural gas prices and there were no changes from the 1 0% lower natural gas prices in the least cost option. 

See Figure 7 .10 and Table 7 .14 below. 
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Figure 7.10 

Spot Natural Gas Prices 

Spot Natural Gas Prices - Monthly 
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Table 7.14 

Natural Gas Price Scenarios 

Natural Gas Price Scenarios 
Base case 

20%Hi1her 10%Lower 20%Lower 30%Lower 
Year 

Caoacitv 
Comment 

Caoacitv 
Comment 

caoacitv 
Comment 

caoacitv 
Comment 

Caoacitv 
Comment 

MW MW MW MW MW 
2017 l,287 1,287 l,287 1,287 1,287 

2018 1,287 l,287 l,287 1,287 l,287 

2019 1,311 see Note• l,311 1,311 SEPAFMends l,311 SEPAFMends 1,311 SEPAFMends 

2020 1,114 1, 114 1,069 1,069 1,069 

2021 1,114 l,114 l,069 l,069 l,069 

2022 1,114 1,114 l,069 Exit Contracts 1,069 Exit Contracts 1,069 Exit Contracts 

2023 1,114 1,114 
Same as Base 

1,069 withHMP&l l,069 with HMP&l 1,069 with HMP&l 

2024 l,114 Exit contracts 1,114 
Case 

1,069 Station Two 1,069 Station Two 1,069 Station Two 

2025 1,114 withHMP&l 1,114 l,069 and l,069 and 1,069 and 

2026 l,114 Station Two in l,114 1,069 Green Units 1,069 Green Units 1,069 Green Units 

2027 1,114 2020 1,114 l,069 converted to l,069 converted to l,069 converted to 

2028 l,114 1,114 l,069 Natural Gas in l,069 Natural Gas in 1,069 Natural Gas in 

2029 l,114 l,114 l ,069 2020 1,069 2020 l,069 2020 

2030 1,114 1,114 l,069 1.069 l,069 

2031 1,114 1,114 l,069 l,069 1,069 

'Note: SEPA Force Majeure ends (SEPA FM Ends} in 2019 with capacity increasing 24ll/llN(to178 MW from 154 MW} 
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7.2.3.4 Load Forecast Scenarios 
Rather than modeling every load forecast scenario that was included in developing the load forecast, it 

was determined to model the extremes (the maximum and the minimum) load forecasts. In the 2017 Load 

Forecast, there were four sensitivities provided from the Base forecast: Optimistic Economy, Pessimistic 

Economy, Extreme Weather and Mild Weather. See Table 7.15 below displaying the annual native load 

peaks. 

T able 7.15 

Native Load Annual Peak (MW) 

Big Rivers Native Load Annual Peak, MW 

Optimistic Pessimistic Extreme Mild 
Year Base 

Economy Economy Weather Weather 

2018 645.2 692.6 603.6 716.5 603.3 

2019 657.7 709.2 612.4 727.0 615.9 

2020 660.6 715.9 611.8 739.2 618.7 

2021 662.2 722.2 609.1 743.4 620.0 

2022 663.0 726.9 606.5 744.3 620.8 

2023 664.0 732.2 603.8 745.6 621.7 

2024 665.0 737.3 601.4 746.7 622.6 

2025 666.2 742.5 599.3 747.9 623.8 

2026 667.5 748.1 597.0 749.0 624.9 

2027 668.9 753.8 594.9 750.3 626.2 

2028 670.3 759.9 592.8 751.6 627.5 

2029 671.9 766.1 590.9 753.2 629.0 

2030 673.5 772.5 589.0 754.9 630.6 

2031 675.3 778.9 587.4 756.8 632.2 

Big Rivers also has executed contracts for new Non-Member load with Nebraska entities 

beginning in 2018 and KyMEA beginning in 2019. The Nebraska contract is scheduled to end in 

2026 and KyMEA in 2029. See the forecasted annual peaks in Table 7 .16. 
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Table 7.16 

New Non-Member Peak L oad, MW 

Big Rivers New Non-Member 

Peak Load, MW 

Year Nebraska KyMEA 

2018 18.8 

2019 55.6 100.0 

2020 75.1 100.0 

2021 75.8 100.0 

2022 84.9 100.0 

2023 85.3 100.0 

2024 85.7 100.0 

2025 86.2 100.0 

2026 86.6 100.0 

2027 100.0 

2028 100.0 

2029 100.0 

2030 

2031 

In the minimum load forecast, Big Rivers' native load was modeled at the pessimistic economy 

peaks and the Nebraska and KyMEA contracts are terminated at end of the contract. For the 

maximum load forecast, the Nebraska and KyMEA contracts are forecasted to continue through 

2031 although no new Member or Non-Member load beyond native load growth included in the 

optimistic economy load forecast was included for energy and peak demand. To achieve the high 

"bookend" for peak load analysis, a combination of forecasts was used, including extreme 

weather from 2018-2026, switching to the optimistic economy from 2027-2031. Both the low 

load and the high load scenario results are the same as the Base Case. See Table 7.17 below. 
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Table 7.17 

Load Scenarios 

~Scenarios 
Base Case 

Hi1h Load Low~ 
Year 

Ca11acitv ~Req. Capacity Load Re11. Res. Mar. canacitv ~Aeq. Res. M•. Res. Mar. 
Conment Comment 

MW MW " 
Comment 

MW MW " WIN MW " 2017 1,287 764 95.0% 1,287 764 95.0% 1287 764 95.0% 

2018 1,287 763 95.3% 1,287 843 76.8% 1 287 Ja; 111.0% 

2019 1,311 918 65.3% See Note • 1, 311 976 SS.5% 1 311 879 72.7% 

2020 1,114 937 37.7% 1,114 1,031 25.2% l.114 900 43.4" 

2021 1114 950 35.9% 1,114 1,036 24.5% 1 114 867 48.7% 

2022 1,114 959 34.5% 1,114 1,04.3 23.6% l.114 873 47.7% 

2023 1,114 961 34.2% 1,114 1,046 23.4% 
Same as Base 

l.114 874 47.5" 
Same as Base 

2024 1,114 963 33.9% Exit Contracts 1,114 1,047 23.2" 
Case 

1114 8$ 49.1% 
Case 

2025 1,114 951 35.7% wlthHMP&l 1114 1050 22.8% l.114 897 43.7% 

2026 1,114 966 33.6% Station Two in 1,114 1,053 2.2.6% l.114 864 49.3% 

2027 1,114 891 44.9% 2020 1,114 1,068 20.8% l.114 805 60.3% 

2028 1,114 892 44.7% 1.114 l 073 20.2% l.114 802 60.8% 

2029 1, 114 886 45.6% 1,114 1,084 19.0"-' l.114 793 62.6% 

2030 1, 114 780 65.3% 1,114 1,089 18.5% l.114 682 89.1% 

2031 1,114 782 65.0% 1.114 1,099 17.4% l.114 68'.l 89.8% 

"Note: SEPA Force Mljeure ends (SEPA FM Ends) In 2019 with capacity lnaeasing 24 MW(to 178 MW from 154 MW) 

7.2.3.5 Renewable Portfolio Standards Scenario 
Big Rivers modeled a scenario assuming the Commonwealth of Kentucky adopted a renewable portfolio 

standard where 15% of peak native load capacity is sourced from renewable resources' capacity by 2020, 

20% by 2025 and 25% by 2030. Jn analyzing the renewable resources that could be built in Big Rivers' 

territory, only fixed solar capacity was modeled in the LT Plan®. Although the model only evaluated 

adding solar, it is highly likely that Big Rivers would pursue purchase power agreements (PPA) to meet 

the requirements for the renewable portfolio standards. Also, western Kentucky is currently not a viable 

location for onshore wind. The tracking solar has not proven to be econorillcaJ in western Kentucky. Due 

to the high capital investment, Big Rivers did not model any pulverized coal conversion to a percent 

biomass or new biomass generation. Big Rivers would build 100 MW of solar in 2020, 40 MW of solar 

in 2025, and 40 MW of solar (total of 180 MW) in 2030 in this scenario. See Table 7.18. 
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Table 7.18 

Renewable Portfolio Standard Scenario 

I 
Base Case Renewable Portfolio Standard 

Peak 

Year Capacity Capacity Native % Renewable 
I Comment Comment Load Capacity I 

MW MW MW 

2017 1287 1,287 6(j() 

2018 1,287 1,287 645 
2019 1,311 See Note• 1,311 SEPA FM ends 658 
2020 1,114 1,214 Exit HM>&L 661 15.1% 
2021 1114 1,214 Station Two 662 15.1% 
2022 1,114 1,214 Contracts and 663 15.196 
2023 1,114 1,214 build lOOMN 664 15.1% 
2024 1,114 Exit Contracts 1,214 Solar i n 2020 665 15.0% 
2025 1,114 withHMP&L 1,254 

Build additio nal 
666 21.0% 

2026 1,114 Station Two in 1,254 
40 MW Solar in 

667 21.0% 
2027 1,114 2020 1,254 

2025(140MW 
669 20.9% 

2028 1,114 1254 670 20.9% 
2029 1114 1254 

total) 
672 20.8% 

2030 1,114 1,294 40MWSolar 674 26.7% 
2031 1,114 1,294 (180MNtotal) 675 26.7% 

•Note: SEPA Force Majeure ends (SEPA FM Ends) in 2019 with capacity increasing 24MN(to178 MW from 154 MW) 

7.2.3.6 Demand Side Management Scenario 
The 2017 Load Forecast included DSM impacts. In the DSM scenario, additional DSM programs 

were modeled as an economic resource in the Base Case. This scenario evaluated if the 

additional DSM spend would provide a least cost resource. In the LT Plan®, the DSM project is 

modeled as an available generation resource that will receive revenue for the energy and capacity 

of the energy efficiency of the DSM savings. The costs include the additional one million dollar 

spend and the projected lost Member revenue. Therefore, the LT Plan® is evaluating the DSM 

projects equally with existing and new generation resource options and will select the DSM 

project if it provides an optimal (least cost) solution. 
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DSM impacts were determined to be fourteen years in length and forecasted energy efficiency 

savings were provided for an additional $1 ,000,000 annual spend. The LT Plan® modeled a total 

of fourteen possible DSM projects as shown in Table 7.19 that could be selected to provide a least 

cost solution. The results displayed in Table 7 .19 determined that the additional DSM spend for 

any of the projects (years) did not provide a least cost solution with the base case inputs. 

Table 7.19 

DSM Scenario 

Additional DSM Forecasted Energy Efficiency 

Annual Energy 
Peak Demand Peak Demand 

Reduction Reduction EE Program Cost 
Years Reduction 

(MWh) 
Summer Winter ($) 

(MW) (MW) 

2018-2031 8,051 120 0.88 $ 1,000,000 

2019-2032 8,277 1.22 0.91 $ 1,000,000 

2020-2033 7,625 112 0.88 $ 1,000,000 

2021-2034 2,377 0.36 0.31 $ 1,000,000 

2022-2035 7,269 1.05 0.84 $ 1,000,000 

2023-2036 7,261 105 0.83 $ 1,000,000 

2024-2037 7,252 105 0.83 $ 1,000,000 

2025-2038 6,128 0.89 0.72 $ 1,000,000 

2026-2039 6,161 0.90 0.72 $ 1,000,000 

2027-2040 6,042 0.87 0.70 $ 1,oro,000 

2028-2041 6,158 0.88 0.71 $ 1,000,000 

2029-2042 5,769 0.83 0.67 $ 1,000,000 

2030-2043 5,765 0.83 0.67 $ 1,000,000 

2031-2044 5,683 0.82 0.66 $ 1,000,000 
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Table 7.20 

Base Case and DSM Scenario 

--·~------·- - - - - ----- ---

Base Case DSM Scenario 

Year 
Capacity 

Comment 
CaD&Clty 

Comme nt 
MN MW 

2017 1,287 1,287 

2018 1,287 1,287 

2019 1311 See Note • 1,311 

2020 1114 1,114 

2021 1,114 1,114 

2022 1114 1,114 

2023 1,114 1.114 
Same as Base 

2024 1,114 Exit Cont ract s 1,114 

2025 1114 withHMP&l 1,114 
Case 

2026 1,114 Station Two in 1,114 

2027 1,114 2020 1,114 

2028 1,114 1114 

2029 1,114 1114 

2030 1114 1,114 

2031 1,114 1,114 

• Note: SEPA Force Majeure ends (SEPA FM Ends) in 2019 w ith capacity increasing 24 MN (to 178 MW from 154 MW) 

7.2.3.7 HMP&L Station Two Contract Scenario 
ln the Base Case results, the least-cost plan had Big Rivers exiting the HMP&L Station Two 

contracts beginning in 2020, however, the Base Case had a constraint that limited the model to 

exiting the contracts with HMP&L Station Two no earlier than 2020. ln this scenario, that 

constraint is removed allowing Big Rivers to exit the contracts in 2018. The least cost option did 

show exiting the contracts with HMP&L Station Two in 2018. See Table 7.21 below. 
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Table 7.21 

Base Case and HMP&L Station 2 Exit Early 

Base Case 
Exit Contracts with HMP&L 

Year 
Station Two Earlv 

Capacity 
Comment 

CaDaCity 
Comment 

MW MW 

2017 1,287 1,287 
2018 1,287 1,090 
2019 1,311 See Note* 1,114 
2020 1,114 1,114 
2021 1,114 1,114 
2022 1,114 1114 
2023 1,114 1114 Exit Contracts 
2024 1,114 Ex it Contracts 1,114 with HMP&L 

2025 1,114 withHMP&L 1,114 Station Two in 

2026 1,114 Station Two in 1,114 2018 
2027 1,114 2020 1,114 
2028 1,114 1,114 
2029 1,114 1,114 
2030 1,114 1,114 
2031 1,114 1,114 

*Note: SEPA Force Majeure ends (SEPA FM Ends) in 2019 with capacity increasing 24MN(to178 MW frnm 154 MW) 

7.'J Sun1111ar~· 

Big Rivers ' mission remains unchanged: to safely deliver low-cost, reliable wholesale power and the cost-

effective shared services desired by its Members. In the Electrical Integration Analysis, Big Rivers 

utilized the LT Plan® to evaluate the generation resource options for existing generators to remain coal-

fired, convert to natural gas or retire, and options to build new generation to provide the optimal or least 

cost option to serve Big Rivers ' load requirements. The Base Case inputs and constraints were modeled 

using the best information available at the time this IRP was prepared. Big Rivers is long on generation 

capacity, and even though Big Rivers has had success in selling some of its excess capacity to new Non-

Members (Nebraska and KyMEA), Big Rivers has conservatively opted to not rely on any additional 

Non-Member sales as part of the resource assessment. Big Rivers has even forecasted the existing 
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contracts to end at their contract end dates. The energy market price forecasts included in the Base Case 

are The Electrical Integration 

Analysis determined that the least cost option under the Base Case is to continue operation of Wilson and 

the Green Units as coal-fired generators, continue the contract with SEPA, not build any new generation 

and exit the contracts with HMP&L Station Two. The Reid CT was modeled as a generation resource 

with no other options, and the idled generators (Coleman Station and Reid Unit 1) were not included in 

the analysis. 

Several alternative scenarios were evaluated. The least cost option was the same under the Base Case as 

it was under three scenarios where commodities were varied: 10% higher market energy prices, 10% 

lower coal prices, and 20% higher natural gas prices. In the load scenarios, there were no changes to the 

Base Case on the low load and high load scenarios. 

Variations from the Base Case' s least cost option occurred under other scenarios where commodities were 

varied. In two scenarios (20% higher market energy prices and 20% lower coal prices) the least cost 

option included Big Rivers remaining in the contracts with HMP&L Station Two, while both Green Units 

converted to natural gas firing in seven scenarios: 10% and 20% lower market energy prices, 10% and 

20% higher coal prices, and 10%, 20%, and 30% lower natural gas prices. 

Big Rivers ran three other scenarios that did not involve varying commodities or load. The DSM scenario 

evaluated Big Rivers spending an additional one million dollars for any of the next fourteen years, but the 

results of that scenario showed that the additional spend did not provide a benefit to production cost at the 

Base Case inputs. The hypothetical renewable portfolio standard (RPS) scenario had Big Rivers 

constructing 180 MW of solar capacity by 2030. The scenario evaluating exiting the contracts with 

HMP&L Station Two in 2018 determined that exiting the contracts with HMP&L Station Two in 2018 

was a lower cost option. See the Table 7 .22 below. 

As discussed in Section 6.6 Environmental, Big Rivers opted to not model any environmental scenarios 

except for the RPS scenario. Instead, Big Rivers chose to model across all scenarios its "worst case" 
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estimated compliance costs for current environmental regulations including CSAPR, MATS, CCR, ELG 

and CW A § 3 l 6(b) regulations as known today. By including these compliance costs in all scenarios, the 

LT Plan® modeled the least cost option for complying with the aforementioned regulations by evaluating 

whether existing generating resources should remain coal-fired, convert to natural gas or retire, or 

whether new generation resources should be constructed. 

Financial Analysis 

In each scenario, the LT Plan® generates a best integer solution where capacity and production 

related costs were minimized. The objective function of the LT Plan® is to find the optimal 

portfolio of future capacity and energy resources that minimize the cost of the energy assets. As 

discussed above, the Base Case was found to be the optimal solution for meeting Big Rivers ' load 

requirements given the assumptions and constraints outlined above. 

Table 7 .22 below shows the calculated net present value (NPV) for each scenario included in this 

IRP. Details of the nominal and real market revenues and generation costs associated with each 

run by year are supplied in Appendix Hof this 2017 IRP. As is noted, the NPV calculations are 

based on the inputs and constraints to the Plexos® model. It calculates the most effective means 

for serving Big Rivers ' Member-Owners in an ISO market within the constraints noted 

throughout this chapter. The NPV amounts below were discounted with an • discount rate. 
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Table 7.22 

Plexos® Model Results 

Model Results 

Energy LMP Prices 

Coal Prices 

Natura I Gas Prices 

Load SCenarios 

other Scenarios 

Base Case 

scenario 

20% Lower 

10% HI her 

20% HI her 

10%lower 
20% Lower 

20% HI her 

10% Lower 

HMP&L Early Exit 

Renewal Portfolio Standard 

Additional DSM 

Resources changes from Current (2017) Operation 

Exit Contracts w Ith HMP&L Station Two in 2020 

Resource Changes from Base case 

same as a.se case 
Remain in HMP&L Station Two Contracts with coal operation 

Green Units converted to NG in 2020 

Green Units converted to NG In 2020 

Green Units converted to NG in 2020 

Green Units converted to NG in 2020 

S~me as Base ease 

Remain in HMP&l Station Two Contracts with coal operation 

Same as Base case 
Green Units converted to NG in 2020 

Green Units converted to NG In 2020 

Green Units converted to NG in 2020 

same as Base case 
same es a.se case 

Exit Contracts with HMP&L Station Two in 2018 

Build Solar capacity 140 MW in 2020 and 40 MW in 2025 

same as Base case 

Big Rivers ' last Board-approved financial plan (approved in November 2016) projected Member 

rates as shown in Table 7.23 below. 
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Table 7.23 

Projected Member Rates 

Big Rivers Electric Corporation 

Projected Member Wholesale Rates * 

2016 69.32 2024 
2017 78.87 2025 
2018 2026 
2019 2027 
2020 2028 
2021 2029 
2022 2030 
2023 2031 

*Approved by Board of Di rectors in November 2016 

The variables impacting Big Rivers ' future rates are complex. Big Rivers' optimal plan (least 

cost option) for meeting Big Rivers ' Members' load requirements under the base case scenario is 

to keep operating the same as today with the exception to exit the contracts with HMP&L Station 

Two. However, changes in commodity prices, market prices, environmental regulations, Non-

Member sales volumes, among many other variables can impact Big Rivers ' Members' rates. 

As noted above, significant analysis has occurred surrounding the optimum use of Big Rivers ' 

assets in the future. With the uncertainty surrounding future market prices for energy and 

commodities, at this point, the best option for Big Rivers remains patience. Greater clarity on the 

future of the power market, coal and natural gas, and environmental regulations will be 

paramount to Big Rivers' decision-making process. As is known, Big Rivers exists solely to 

safely and reliably serve its Members at the lowest reasonable cost, and management will 

continue to focus on the best options for the Members in the years to come. 
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8. TRANSMISSION PLANNING 

The Big Rivers transmission system consists of the physical facilities necessary to transmit power from its 

generating plants and interconnection points to all substations from which customers of its three Members 

are served. Transmission planning embodies making investment decisions required to maintain this 

system so that it can reliably and efficiently meet the power needs of the customers served. Justifications 

used in any transmission study and subsequent projects are based on technical and economic evaluations 

of options that may be implemented to meet the specific need. Transmission improvement projects are 

designed to meet all industry standards including those set forth by NERC and SERC. 

8.1 1\1 ISO Transmission Planning 

As a member of MISO, Big Rivers participates in MISO's coordinated short- and Jong-term planning 

processes. The transmission system expansion plans established for MISO and its member companies 

must ensure the reliable operation of the transmission system, support achievement of state and federal 

energy policy requirements, and enable a competitive energy market to benefit all customers. The 

planning process, in conjunction with an inclusive stakeholder process, must identify and support 

development of transmission infrastructure that is sufficiently robust to meet local and regional reliability 

standards, and enable competition among wholesale energy suppliers. The Guiding Principles of the 

MISO Transmission Expansion Planning (MTEP) process follow: 

• Guiding Principle 1: Make the benefits of an economically efficient energy market available to 

customers by identifying transmission projects that provide access to electricity at the lowest total 

electric system cost. 

• Guiding Principle 2: Provide a transmission infrastructure that meets all applicable NERC and 

Transmission Owner planning criteria and safeguards local and regional reliability through 

identification of transmission projects to meet those needs. 
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• Guiding Principle 3:_Support state and federal energy policy requirements by planning for 

access to a changing resource mix. 

• Guiding Principle 4: Provide an appropriate cost allocation mechanism that ensures that costs of 

transmission projects are allocated in a manner roughly commensurate with the projected benefits 

of those projects. 

• Guiding Principle 5: Analyze system scenarios and make the results available to state and 

federal energy policy makers and other stakeholders to provide context and to inform choices. 

• Guiding Principle 6: Coordinate transmission planning with neighboring planning regions to 

seek more efficient and cost-effective solutions. 

8.2 Transmission Transfer ( · apahilit~ 

Big Rivers routinely assesses its transmission system's ability to transfer power into and out of Big 

Rivers ' local balancing area. Additionally, Big Rivers performs transfer capability studies as a participant 

in MISO and SERC seasonal assessments. While transfer capability values can vary significantly due to a 

number of factors, study results (simultaneous net import capability of approximately 900 MW) 

demonstrate that Big Rivers can import sufficient generation to satisfy all of its firm system demand 

requirements. Further, the existing transmission system is sufficient to support the export of all Big 

Rivers' generation power greater than the amount required to serve native load. 

8.3 Transmission S~ stem Optimization and E\.pansion 

With respect to the improvement and more efficient utilization of existing Big Rivers transmission 

facilities during the period from 2012 through August of 2017, Big Rivers constructed, and placed in

service, approximately six (6) miles of new transmission line to serve five (5) new delivery point 

substations of its Members. An additional seventeen (17) miles of 69 kV and two (2) miles of 161 kV 

lines were constructed to strengthen the transmission network and thus improve reliability. To increase 
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transmission line current ratings, approximately seven (7) miles of 69 kV and eight (8) miles of 161 kV 

lines were reconductored with higher current capacity conductors. 

Additionally, Kentucky Utilities Company (KU) and Big Rivers completed the construction necessary to 

loop an existing Big Rivers-owned 161 kV circuit through the new KU Matanzas substation in Ohio 

County, Kentucky. The first phase of the project was energized in 2013. This phase created a new high 

voltage 161 kV transmission interconnect between Big Rivers' Wilson substation near Centertown, 

Kentucky, and KU's new Matanzas substation in Ohio County, Kentucky. The second phase of the 

project was completed in 2016 and created a second Big Rivers 161 kV interconnect to the KU Matanzas 

substation. 

Big Rivers has completed the replacement of the two-way radio system for Big Rivers and its three 

Members. Each of the four companies now operates its own two-way radio system, with the radio 

systems sharing a common backbone infrastructure. This new system accommodates two-way radio 

communication among the four companies during emergency situations. 

A MISO market efficiency project is expected to be completed by 2021 . This project consists of a new 

345 kV circuit from the Duff Substation in Indiana (Vectren) to the Coleman EHV Substation in 

Kentucky (Big Rivers). The line is approximately thirty-one (31) miles in length and is expected to fully 

mitigate transmission congestion in the Coleman area. MISO and PJM have both approved a proposal 

made by American Electric Power (AEP) to loop this circuit through the AEP's Rockport substation 

potentially creating a Duff (Vectren/MISO) to Rockport (AEP/PJM) to Coleman EHV (Big 

Rivers/MISO) 345 kV circuit. 

Work toward completion of other transmission system improvements is a continuous process. A list of 

completed and planned improvements to the Big Rivers system for the 2012-2031 time period is 

presented in Tables 8.1 and 8.2. 
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Table 8.1 

Completed System Additions (2012 - 2017) 

Project Description Year 

Wilson 161169 kV transformer addition 2012 

Wilson - Centertown 69 kV line 2012 

Meade - Garrett 69 kV line reconductor 2012 

Garrett - Flaherty 69 kV line project 2013 

Riveredge 69 kV Transmission Service 2013 

Maxon 69 kV service 2013 

Wilson - KU Matanzas 161 kV line 2014 

Paradise 161 kVreconductor from new tappoint 2014 

Buttermilk 69 kV service 2014 

Cumberland - Caldwell Springs 69 kV line 2014 

Hancock County 69 kV mobile capacitor bank 2014 

White Oak 161169 kV substation addition 2015 

Irvington Substation switching & metering 2015 

Meade County 161169 kV transformer replacements (2) 2015 

KU Matanzas - New Hardinsburg/Paradise 161 kV tap line 2016 

LAM2 Substation addition for 13.8 kV Service 2016 

Hancock County-LAM-2 161 kV line addition 2016 

Coleman EHV - Aleris 161 kV line additions (2 circuits) 2017 

Centerview 69 kV service 2017 

Big Rivers 2017 Integrated Resource Plan I Page 146 



Table 8.2 

Planned System Additions (2017 - 2031) 

Coleman - Coleman EHV 161 kV lines 1 and 2 upgrade 2020 

Coleman EHV - Du (Vectren) 345 kV line addition 
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9. MISO RESOURCE ADEQUACY PLANNING 

Big Rivers joined MISO on December 1, 2010, to meet its NERC-mandated Contingency Reserve 

requirements. By joining MISO and signing the MISO Transmission Owners Agreement, Big Rivers is 

obligated to follow MISO's FERC tariff. Per the Commission's Order approving Big Rivers ' request to 

join MISO in Case No. 2010-00043,58 Big Rivers retained an obligation to regularly file an IRP for 

Commission review, detailing Big Rivers ' load, determining appropriate reserve requirements, and 

identifying sources of energy, demand-side resources, and projected need for new generation and 

transmission facilities. 

9.1 MISO's n.cSOUl"l'C Adcquac~ l\h-dtanism (hcn·il'\\ (\loduk E-1) 

One ofMISO's resource planning principles is to maintain system reliability in operating and planning 

horizons while providing the lowest costs. MISO's resource adequacy mechanism, implemented in 2009, 

has three primary components: a MISO footprint-wide planning reserve margin, standardized resource 

qualifications, and facilitation of Load Serving Entity (LSE) compliance requirements. 

• Planning Reserve Margin (PRM): MISO's broad-focused PRM aims to produce significant 

annual customer benefits through diversity and generation availability. 

• Resource Qualification: include testing, measurement, verification, availability data (forced 

outage rates), performance requirements and obligations. 

• Compliance Requirements: MISO monitors planning compliance and assesses an 

administrative penalty to LSE' s it finds deficient. LSE is an industry term commonly used to 

describe utilities or others who provide electric service to customers. 

58 In the Matter of Application of Big Rivers Electric Corporation for Approval to Transfer Functional Control of 
its Transmission System to Midwest Independent Transmission System Operator, Inc. , Case No. 201 0-00043. 
Subsequent to this proceeding, MISO changed its name from Midwest Independent Transmission System Operator, 
Inc. , to Midcontinent Independent System Operator, Inc. 
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9.2 l\llSO Resource .\clequacy Planning 

Module E-1 (Resource Adequacy) ofMISO's tarif~9 provides forward transparent capacity pricing 

signals, recognizes congestion that limits aggregate deliverability and complements state resource 

planning processes. Each year, MISO performs studies to evaluate current market conditions to forecast 

future planning environments. The MISO Loss of Load Expectation (LOLE) study is performed annually 

to set the minimum Planning Reserve Margin for the upcoming planning year and provide a nine (9) year 

Planning Reserve Margin forecast. 

9.2.1 Annual Planning Resource Auction (PRA) 

The annual capacity auction construct described in MISO Module E-1 allows Market Participants to 

achieve resource adequacy and allows for transparency. MISO's location-specific approach used in the 

Planning Resource Auction (PRA) is intended to provide efficient price signals to encourage the 

appropriate resources to participate in the locations where they provide the most benefit. This 

methodology creates a variety of options for LSEs to obtain the resources required to meet their PRM 

requirements, including Fixed Resource Adequacy Plans, bilateral transactions, self-scheduling, capacity 

deficiency payments, and auction purchases. 

9.2.2 Module E Capacity Tracking Tool (MECT) 

Market Participants submit demand forecast information, qualify resources, track bilateral capacity 

transactions, designate capacity to meet their Planning Reserve Margin requirements, and participate in 

the PRA using the Module E Capacity Tracking Tool (MECT). 

9.2.3 2017 Loss of Load Expectation Study 

MISO conducts an annual LOLE study to determine a Planning Reserve Margin, Unforced Capacity 

(PRM (UCAP)), zonal per-unit Local Reliability Requirements (LRR), Capacity Import Limits (CIL) and 

59 https://www.misoenergy.org/Pages/Home.aspx 
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Capacity Export Limits (CEL). The results of the study and its deliverables supply inputs to the MISO 

Planning Resource Auction, including the local Planning Reserve Margin requirement. 

Big Rivers is located in MISO's regional zone 6, along with entities in Indiana, as shown in Figure 9.1. 

Figure 9.1 

MISO Region Map 

In accordance with the MISO tariff, the reliability objective of a LOLE study is to determine a minimum 

PRM that would result in the MISO system experiencing a less than one day loss of load event every ten 

(10) years. The MISO analysis for 2017 shows that the system would achieve this reliability level when 

the amount of installed capacity available is 1 .1 5 8 times that of the MISO system coincident peak. This 

equates to a 15. 8% Planning Reserve Margin requirement for 2017/2018 based on installed capacity 

(ICAP) per unit Local Reliability Requirements of Local Resource Zone Peak Demand. 
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9.2.5 LOLE Modeling Input Data and Assumptions 

MISO utilizes a program developed by General Electric called Multi-Area Reliability Simulation (GE 

MARS) to calculate the LOLE for the applicable planning year. GE MARS uses a sequential Monte 

Carlo simulation to model a generation system and assess the system's reliability based on any number of 

interconnected areas. GE MARS calculates the annual LOLE for the MISO system and each Local 

Resource Zone by stepping through the year chronologically and taking into account generation, load, 

load modifying and energy efficiency resources, equipment forced outages, planned and maintenance 

outages, load forecast uncertainty and external support. 

MISO builds many cases using GE MARS and models different scenarios to determine how certain 

variables impact the results. The base case models determine the MISO PRM (ICAP), PRM (UCAP) and 

the LRR for each LRZ for year one, and forward years five and ten. 

MISO utilizes existing systems and data for many of the GE MARS inputs, including MISO' s Power 

Generating Availability Data System (GADS) for unit-specific information such as Generator 

Verification Test Capacities (GVTC), Monthly Net Dependable Capacities (NDC), Unit Forced Outage 

Rates (EFORd and XEFORd as defined by IEEE 76260), and Planned Maintenance Factor (average 

number of events and duration). The GVTC values, along with the monthly NDC values, are used to 

determine the capacity profile for each unit. Forced outage rates and planned maintenance factors were 

calculated over a five-year period (January 2011 to December 2015) and modeled as one value. 

Generating units that had filed suspensions or retirements (as of June 1, 2016) through MISO's 

Attachment Y process and were approved are accounted for in the LOLE analysis. Any unit retiring, 

suspending, or coming back online at any point during the Planning Year was excluded from the year-one 

analysis. This same methodology is used for the five- and ten-year analyses. 

60 EFOR = Equivalent Forced Outage Rate Demand; XEFOR = EFORd Outside Management Control; IEEE = 

Institute of Electrical and Electronics Engineers. 
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9.2.6 MISO Load Data 

For the 2017-2018 LOLE analysis, the hourly LRZ load shape was a product of the historical load shape 

used as well as the 50/50 demand forecasts submitted by the LSEs through the MECT tool. 

The non-coincident peak demand forecasts (with transmission losses) by LSEs were aggregated by their 

respective Local Balancing Authorities (LBA) and applied to the LBA's historical load shape in GE 

MARS. LRZs 1 through 7 (MISO North/Central region) used the 2005 historical load shape while zones 

8, 9, and 10 (the MISO South region) used the 2006 historical load shape. For MISO North/Central, the 

2005 load shape provides a typical load shape for the Midwest region. MISO chose to use the 2006 

historical shape for the South region, as the 2005 shape represented an extreme weather year due to 

Hurricane Katrina. 

9.2.7 Load Forecast Uncertainty 

Load Forecast Uncertainty (LFU), a standard deviation statistical coefficient, is applied to the base 50150 

load forecast to represent the various probabilistic load levels. With transition into Module El in 2012, 

MISO determines two separate requirements: Local Reliability Requirement for each zone as well as an 

overall MISO-wide Planning Reserve Margin. 

MISO's analysis method enabled modeling of each LRZs demand and generation uniquely, and the 

derivation of a MISO-wide PRM that aligns with the zonal construct using the same model and applying 

the same zonal LFUs for both footprint-wide and zonal calculations. 

The method of modeling zones with a central hub ensures that the LRZ LRR is established in sync with 

MISO-wide PRM using the same model and applying the same zonal LFUs. Modeling the more granular 

zonal LFU values appropriately applies each LRZ' s LFU to that LRZ's load. This application of LFU 

accurately reflects the uncertainty impacts of each LRZ's geographic area. 

9.2.8 External System 

The same methodology for treatment of external areas that was used in the 2016 LOLE analysis was 

employed in the 2017 LOLE study. Previous years ' analyses saw year-over-year variance in the amount 
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of non-firm external support. This variance was often due to changes in third-party vendor data and was 

not easily discernible. Within the study, a 1 MW increase of non-firm support leads to a 1 MW decrease 

in the reserve margin calculation. It is important to account for the benefit of being part of the Eastern 

Interconnection61 while also providing a stable result. In order to provide a more stable result and remove 

the false sense of precision, the external non-firm support was set at the same amount as in the 2015 

LOLE study. A detailed description of the methodology used in that study can be found in Section 4.4 of 

the 2015 LOLE study.62 

Firm Imports from external areas to MISO are modeled at the individual generating unit level. The 

specific external units were modeled with their specific installed capacity amount and their corresponding 

Equivalent Forced Outage Rate demand (EFORd). This better captures the probabilistic reliability impact 

of firm external imports. These generating units are only modeled within the MISO PRM analysis and 

are not modeled when calculating the LRZ LRRs. The external resources to include for finn imports 

were based off of the amount offered into the 2016-1 7 Planning Year PRA. This is, historically, an 

accurate indicator of future imports. For 2016-17 Planning Year this amount was 4,529 MW ICAP. Finn 

exports from MISO to external areas were modeled the same as previous years. Capacity ineligible as 

MISO capacity due to transactions with external areas is removed from the model. 

9.2.9 Loss of Load Expectation Analysis and Metric Calculations 

Once the GE MARS input files were created, MISO determined the appropriate PRM (ICAP) and PRM 

(UCAP) for the 2017-2018 Planning Year as well as the appropriate Local Reliability Requirement for 

each of the ten LRZ' s. These metrics were determined by a probabilistic LOLE analysis such that the 

LOLE for the planning year was one day in ten years, or 0.1 day per year. 

61 The Eastern Interconnection is one of the two major alternating-current (AC) electrical grids in the continental 
U.S. power transmission grid. 
62https://www.misoenergy.org/Planning/ResourceAdequacy/Pages/ResourceAdequacyStudies.aspx 
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9.2.10 Planning Year 2017-18 Results 

For the 2017-2018 planning year, MISO had more than enough capacity to meet a LOLE of 0.1 days per 

year. In order to achieve a LOLE of 0.1 days per year, unforced capacity had to be removed from the 

MISO pool. This was done following an iterative process of removing the units with the smallest 

unforced capacity until MISO reached a LOLE of 0.1 days per year. The last unit removed was not 

completely removed but derated to a point where the reliability criterion was met. 

The formulas for the PRM values for the MISO system are: 

PRM (ICAP)= 

[(Installed Capacity+ Firm External Support+ ICAP Adjustment) 
minus 

MISO Coincident Peak Demand ] 
MISO Coincident Peak Demand 

PRM (UCAP)= 

[ (Installed Capacity+ Firm External Support + UCAP Adjustment) 
minus 

MISO Coincident Peak Demand ] 

Where: 

MISO Coincident Peak Demand 

ICAP Adjustment meets a LOLE of 0.1 days per year, 

UCAP Adjustment meets a LOLE of 0.1 days per year, and 

UCAP = ICAP x (1 - XEFORd). 

For the 2017-2018 planning year, the ratio ofMISO capacity to forecasted MISO system peak demand 

yielded a planning installed capacity reserve margin of 15. 8 percent and a planning unforced capacity 

reserve margin of7.8 percent. These PRM values assume 4,349 MW UCAP of firm and 2,331 MW 

UCAP of non-firm external support. Table 9.1 shows the footprint-wide values and the calculations that 

went into determining the MISO system PRM (ICAP) and PRM (UCAP). 
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Table 9.1 

MISO Planning Reserve Margin (PRM) 
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9.2.11 Comparison of PRM Targets across Five Years 

Figure 9.2 below compares the PRM(UCAP) values over the last eight planning years. The last endpoints 

of the green line shows the planning year 2017-2018 PRM values. 

Figure 9.2 

Comparison of Recent Module E PRM Targets 
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9.2.12 Future Years 2017 through 2026 Planning Reserve Margins 

Beyond the planning year 2017-2018 LOLE study analysis, a LOLE analysis was performed for the five-

year-out planning year of 2020-2021 and the ten-year-out planning year of 2026-2027. The PRM (ICAP) 

and PRM (UCAP) results are shown in Table 9.2. The years in between were arrived at through 

interpolation of the results from the years 2017, 2019 and 2026. Note that the MISO system PRM results 

assume no limitations on transfers within MISO. 

The 2019-2020 Planning Year PRM decreased from the 2017-2018 Planning Year due to changes in LSE 

peak load and diversity forecasts. This was the main driver in the decreased reserve margin. The forecasts 

for the 2026-2027 Planning Year more aligned with the 2017-2018 Planning Year forecasts, which drove 

the return to the 7.8 percent PRM UCAP 

Table 9.2 

MISO Planning Reserve Margin (PRM) 2018/2019 Planning Year 

T-... 5.3-2: IHSO lyst.tn Planning Rnertt MMgins 20t7 through 202C 
(Ye~ w~ undeftined mulls indic:.wte v-.S th~t -re ~•d through intltfpoi.tion) 

lJ.J Bi:,: H.i\l'rs' considcrntion of \11SO Plannin:,: lh·sl'I'\ c l\htr:,:ins in this ll~P 

Big Rivers used the MISO PRM ICAP Planning Reserve Margin of 15.8%. Evaluation of Big Rivers' 

own reserve margins showed reserves in excess of MJSO' s requirement (15.8% ICAP) over the 15-year 

IRP for.1,1ard planning period. Big Rivers will continue to comply with MlSO' s tariff requirements, which 

include the possibility for varying amounts of planning reserves. As the MISO market evolves, Big 
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Rivers will continue to evaluate the proper reserve margin target by continuing participation in MISO 

Stakeholder groups such as Resource Adequacy Subcommittee, Loss of Load Expectation Working 

Group, and other groups, to ensure Big Rivers' participation in the MISO market provides optimum value 

to its Members. 

9.4 Discussion of litilit~ -Specific Rcsl'n l' '.\b1q.~in Stud~ 

Th.is section will present Big Rivers ' response to the Commission Staffs recommendation for Big Rivers 

to perform a utility-specific reserve margin study. In addition, th.is section will explain why the MISO 

Planning Reserve Margin requirement as determined by their Loss of Load Expectation Study is the 

appropriate reserve margin for Big Rivers to use in long-term generation planning. 

According to the U.S. Energy Information Administration, the electric industry uses a simple strategy to 

maintain reliability: always have more generation supply available than may be required.63 However, it 

is difficult to forecast future demand, and building new generating capacity can take years. The supply is 

monitored by using a measure called reserve margin. 

Reserve Margin 
Capacity - Demand 

Demand 

Where: capacity is the expected maximum available supply while demand is the expected peak demand. 

Determining the appropriate reserve margin is a tradeoff of costs to build and maintain those reserves 

versus benefits of meeting customer expectations. In the United States, electric customers have grown to 

expect very reliable power, and the electric industry standard has evolved to an expectation of 

experiencing a less than one-day loss-of-load event every ten years. A reserve margin study determines 

63 http://www.eia.gov/todayinenergy/detai1.php?id=65 l 0 
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the appropriate amount of reserves that must be maintained to ensure that customer expectations of 

reliable power are met. A reserve margin study considers the anticipated load, resources, costs of 

capacity, and costs of unserved energy to conclude the appropriate level of reserves for an entity. 

For Big Rivers to conduct such a study, the Commission would need a reasonable basis to rely on 

information Big Rivers can gather and analyze. Big Rivers is a member ofMISO, which, according to its 

tariff, is required to study and determine a Planning Reserve Margin that would result in the MISO 

system experiencing a less than one-day loss-of-load event every ten years. The study determines this 

requirement for the whole MISO footprint as well as for the Local Reserve Zone including Kentucky and 

Indiana (Zone 6). 

MISO utilizes sophisticated tools and information provided by its members and Market Participants to 

perform this analysis. Big Rivers is required by MISO's tariff to provide information that is necessary for 

performing the required studies. Big Rivers reviews the results of the MISO Loss of Load Expectation 

analysis, which determines a minimum Planning Reserve Margin requirement. This is a minimum 

reserve percentage that Big Rivers must maintain to meet MISO tariff obligations. Above this minimum 

requirement, Big Rivers would expose its Members to costs they would not otherwise pay. Therefore, the 

optimal Planning Reserve Margin for Big Rivers is one that provides an acceptable level of physical 

reliability while minimizing economic costs to Big Rivers ' Members. 

The Planning Reserve Margin determined in the MISO Loss of Load Expectation analysis is based on 

generally accepted industry practices and is appropriate for Big Rivers to use in lieu of a utility-specific 

reserve margin study. 

9.4.1 Basic Explanation of Reserve Margin Study 

Reliability planning, or resource adequacy planning, is historically based on the expectation that resources 

will be available to serve customer load almost all the time. In fact, the utility industry typically considers 

that only one load shed event every ten years is standard. Target Reserve Margins, or the capacity 

withheld in excess of load requirements, reflect that generating resources experience outages or derates, 
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are thus not available at one hundred percent of capacity all the time, and are needed to serve demand, 

which varies somewhat since demand is largely driven by customer needs due to weather. 

Reserve Margin is reflected as a percent and calculated by the amount of Resources minus the amount of 

Demand divided by the amount of Demand. Thus, Reserve margin is the percent of available capacity 

over and above expected load. Target margins set to maintain the expectation that customers will only 

experience one loss of load event every ten years are then used to plan system requirements. Big Rivers 

projected reserve margins have been between 10% and 125% since 2010 when Big Rivers turned over 

functional control of its transmission system to MISO. The projected reserve margins were reported to 

the Commission in Big Rivers' annual information filings pursuant to Appendix G of the Commission 's 

Order, dated December 20, 2001, in Administrative Case No. 387. 

In Case No. 2010-00043,64 the Commission approved the transfer of functional control of Big Rivers' 

transmission system to MISO, under MISO 's Open Access Transmission (Energy and Ancillary Services 

Market) Tariff. That tariff requires, among other things, that MISO coordinate with MISO Market 

Participants to determine the appropriate Planning Reserve Margin based on the probabilistic analysis of 

being able to reliably serve demand, using a Loss of Load Expectation study. MISO must calculate the 

minimum Planning Reserve Margin such that the LOLE is less than one day in ten years. This study is 

based on information provided by members, market participants, and information from neighboring 

systems. 

The costs of withholding excess capacity is borne by Big Rivers' Members and consists of total system or 

customer costs, including the capital cost of adding resources to maintain that excess capacity, production 

costs, off-system and emergency purchase costs, and the cost of load shed events. 

As a result of the loss of a large amount of demand as documented in Case Nos. 2012-0535 and 2013-

00199, Big Rivers currently has excess reserves . At the time of this IRP filing, installed capacity of 

64 In the Matter of: Application of Big River Electric Corporation for Approval to Transfer Functional Control of 
its Transmission System to Midwest Independent Transmission System Operator, Inc., Case No. 2010-00043 
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available generation plus purchases from HMP&L and SEPA (I ,287 MW) exceeds existing demand 

requirements (without reserves) by 95%, or 764 MW; however, those numbers are tempered significantly 

when considering the baseload capacity available to Big Rivers to serve load. When considering baseload 

only (excluding SEPA and the natural gas CT), the 95% number is lowered to 68.1 %. Big Rivers is 

implementing the Audit Action Plans identified in the 2014 Focused Audit Action Plan initiated by the 

Commission in Case No. 2013-00199. As outlined in the Mitigation Plan which was reviewed in this 

audit, Big Rivers is pursuing increased sales to existing and new load, including new members, as well as 

studying the strategic options around the currently idled Coleman Station. The flexibility offered by the 

systematic implementation of Big Rivers ' Business Plan allows the Company to strategically develop 

only the amount of additional demand requirements that provide economic benefit to the Members in the 

form of minimized costs. As is noted in Table 7.8, Baseload Reserve Margins drop to 7.7% in 2020, 

signaling a reasonable use of Big Rivers' base load resources to serve native load and long-term contracts 

in the future. As noted in Table 7.8, Big Rivers will have more than adequate reserves with the 

availability of peaking generation, but the utilization of Big Rivers ' baseload is solid based on successes 

in growing internal load and achieving new contracts with counterparties. 

The optimal reserve margin will maintain reliability while minimizing costs. Therefore, for the fifteen

year horizon of this 2017 JRP, the MISO PRM of 15.8% as determined by the LOLE analysis provides 

the minimum reserve margin to maintain reliability, and the minimum costs to Big Rivers ' Members . 

9.4.2 Supporting Evidence that MISO's study is comparable to a utility-specific study 

There are numerous reasons MISO ' s LOLE study is comparable to a utility-specific reserve margin study 

for Big Rivers: 

1. LOLE is the industry standard for reserves 

a. NERC has the authority to assure the reliability of the bulk power system in North 

America. NERC's jurisdiction includes users, owners, and operators of the bulk power system. 

NERC prepares seasonal and long term assessments to examine current and future adequacy and 
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operational reliability of the North American bulk power system. These long-term assessments 

assess resource and transmission adequacy and assess emerging issues that have an impact on 

reliability over the next ten years. Reserve margins are typically developed using methods that 

calculate the loss of load expectation that could occur less than or equal to one time in ten years.65 

b. NERC applies a 15% Reference Margin Level when an area does not assign one per 

NERC's 2016 Long-Term Reliability Assessment 

2. MISO's analysis is robust 

a. MISO's tariff requires broad gathering of data and analysis and includes zonal-specific 

results .66 

i. MISO has tariff requirements including LOLE analysis, and MISO members are 

required to provide data. As the Transmission Provider, MISO provides reliability 

coordination services in accordance with the Independent System Operator (ISO) 

Agreement, the Balancing Authority Agreement, and other applicable tariffs, and per the 

MISO Transmission Owners ' Agreement,67 MISO must seek to minimize costs. Module 

F of the MISO tariff also requires Reliability Coordination Customers to provide MISO 

with all the operational data required by MISO to perform as Reliability Coordinator, and 

Section 68A.2.1 lays out the analysis required ofMISO to determine the appropriate 

Planning Reserve Margin. 

11. LOLE analysis determines a minimum Planning Reserve Margin that would 

result in the MISO system experiencing a less than one-day loss-of-load event every ten 

years, as per the MISO tariff. The MISO analysis in its 2017 LOLE Study shows that the 

65 NERC 2016 Long-Term Reliability Assessment available http://www.nerc.com/pa/RAP A/ra/Pages/default.aspx 
66 MISO Planning Year 2017-2018 Loss of Load Expectation Study Report prepared by the Loss of Load 
Expectation Working Group 
67 Transmission Owners ' Agreement Article 3, Section I. C. 
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MISO system would achieve this reliability level when the amount of installed capacity 

available is 1.15 8 times that of the MISO system coincident peak. 

m. MISO' s 2017 LOLE study was performed with the GE MARS software. For the 

2017-2018 planning year, several modeling enhancements were made in order to ensure 

the Planning Reserve Margin and reliability requirements. These changes included 

maintenance of Load Forecast Uncertainty values to reduce unwarranted volatility, Fixed 

External Non-Firm support to reduce volatility, and removal of the 3 percent shift factor 

threshold in Capacity Import and Export Limit redispatch. 68 

1v. The LOLE determines a Planning Reserve Margin requirement for each of 10 

Local Reserve Zones (LRZ), of which Big Rivers, as the only MISO entity in Kentucky, 

is logically grouped with Indiana in Zone 6. 

b. Big Rivers has reviewed MISOs input assumptions, methodologies, and analysis used 

when conducting the annual LOLE Study. Big Rivers' participation in the MISO LOLE study 

included a review of the import and export capacity limits calculated by MISO. Based on the 

study information reviewed, and MISO's use of a minimum planning reserve that follows the 

accepted industry practice of basing reserve margins on experiencing a less than one-day loss-of

load event every ten years, Big Rivers considers the MISO results reasonable. 

1. Load Modeling - MISO ' s models are the result of the inputs from across the 

Eastern Interconnection. 

2. Load Forecast - MISO ' s Load Forecast includes result of the inputs from Load 

Serving Entities across the MISO footprint. Those entities are in the best position to 

determine the future loads of their own systems. 

68 MISO Planning Year 2017-2018 Loss of Load Expectation Study Report section 1.1 
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3. Resources and Dispatch - MISO is in the best position to determine the location, 

capability, and dispatch of generation across their footprint. 

4. Unit Outage Data - The MISO Transmission Owner Agreement Appendix E 

requires all Transmission Owners to continuously provide MISO with all data required to 

assess the reliability of the Transmission System, including planned outages. MISO' s 

Outage Operations Business Practices Manual69 outlines how it also coordinates outage 

information with other RTO's. Therefore, MISO has access to the most accurat~ data 

regarding outages across a broad footprint, including the Big Rivers service territory. 

5. Multi Area Modeling - MISO' s LOLE analysis utilized the base model build for 

MTEP 16 analyses, along with further stakeholder review of models and input files. 70 

6. Cost of Unserved Energy - MISO calculates a reliability-based planning reserve 

where unserved energy is stated in terms of Megawatt-hours. 

3. Big Rivers has significant reserves in excess of the MISO PRM. 

Big Rivers ' Base Case indicates sufficient resources not only to meet the MISO Planning Reserve 

Margin, but in excess of the current ICAP requirement of 15.8%. See Figure 9.3, below. 

69 MISO Outage Operations Business Practices Manual BPM-008-r 11 Section 1.3. I 
70 LOLE Study section 3.2 Powerflow Models and Assumptions 
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Figure 9.3 

Big Rivers ICAP Reserve Margin vs. MISO PRM Requirement 
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9.4.3 Divergent Views on Reserve Margin Study 

While the MISO LOLE Analysis and Planning Reserve Margin is not strictly a utility-specific reserve 

margin analysis, a Big Rivers utility-specific study would be expected to return results consistent with the 

MISO analysis. At a high level, it is clear that comparing Big Rivers' load to its available resources 

would indicate sufficient reserves as discussed in Section 9.4.1, above. In addition, any reserve margin 

study would start with a definition of basic parameters, many of which are subject to interpretation. For 

example, the load forecast, which bas already been mentioned as a function of weather, could be defined 

as average peak (over a period of time, in which case the time period would have to be defined), or all 

time one-hour peak, or fifteen-minute peak, etc. Resource capacity would need to be defined: based upon 

average availability, summer or winter availability, and again determining what time period to include in 

the average is important, etc. The costs and types of replacement power, capacity import and export 

capability, etc., would have to be determined. Input parameter accuracy, or lack thereof, influences the 

results of any analysis. Therefore, a variation of one or more parameters would lead to different results. 
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Assuming a reserve margin study' s goal is to return the optimum reserve margin percentage, defining 

"optimum" would be another key input to the analysis. A minimum percentage would lead to least cost 

for holding back excess resources, and, therefore, the optimum reserve margin percentage would be the 

minimum reserve requirement. The MISO tariff defines the minimum reserve margin percentage, and is 

comparable, therefore, to any Big Rivers utility-specific reserve margin study. Any reserve margin 

intentionally maintained by Big Rivers above that required by MISO would partially negate the benefits 

of operating in MISO. 

Total study costs, for a Big Rivers utility-specific reserve margin study, including any necessary 

professional services support and the costs associated with in-house subject matter experts, could exceed 

$100,000. It is difficult to justify the extra expense associated with a utility-specific study that would 

return subjective results with no offsetting benefit. Ultimately, Big Rivers must still adhere to the MISO 

minimum reserve margin. 

9.4.4 Big Rivers Reserve Margin Study Conclusion 

To meet the reliability expectations of its Members, reserves are necessary, but excess reserves are 

expensive. As a member of MISO, Big Rivers ' Members receive benefits and are obligated to meet tariff 

requirements, a tariff which requires MISO to strive to minimize costs. That same tariff requires MISO to 

perform a study to determine a minimum amount of planning reserve requirements. Therefore, Big 

Rivers relies on MISO's analysis to determine an appropriate target reserve margin. Big Rivers easily 

satisfies any reasonable reserve margin requirement. Therefore, the uncertainty and cost of conducting a 

utility-specific reserve margin study outweighs the value of such a study. 
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Action Plan 

CHAPTER 10 



10. ACTION PLAN 

Big Rivers ' mission remains unchanged: to safely deliver low-cost, reliable wholesale power and the cost

effective shared services desired by Big Rivers ' Member-Owners. The Company has a robust strategic 

planning process and works to incorporate corporate strategic planning of the Big Rivers system with 

respect to the integration of existing and future capacity resources to benefit Big Rivers ' Members. This 

triennial IRP filing incorporates the best information available at the time of analysis, and as 

circumstances change, plans will be adjusted. This plan is not a commitment for certain actions now or at 

any future date. 

I 0.1 Gene mt ion Portfolio 

Big Rivers is long on generation capacity, even though Big Rivers has successfully sold some of its 

excess capacity to new Non-Members (See "Executed Sales" in Section 4.2.6). Energy market price 

forecasts are . Big Rivers' current least-cost 

option is to continue operating its Wilson Station and the Green Units as coal-fired generators, continue 

its contract with SEPA, and to exit the HMP&L Station Two contracts. No new generation is required 

through 2031 . 

It must be noted that the HMP&L Station Two contracts are terminable only upon the occurrence of 

certain events which may or may not occur in 2018 or 2020, as assumed by this 2017 IRP' s Base Case 

results. For example, the contract terms expire at such time as it is determined that the Station Two Units 

are no longer capable of normal, continuous reliable operation for the economically competitive 

production of electricity. Other reasons the contracts may be terminable include: 

1. Occurrence of certain breaches of contract by either party and its failure to cure said breach in 

a timely manner, 

2. Ninety days following the date Big Rivers ' capacity allocation (as defined in the contract) from 

HMP&L Station Two is zero, and 
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3. By agreement of both parties. 

Exiting the HMP&L contracts include terminating both the Power Sales Contract between the City of 

Henderson and the Power Plant Construction and Operation Agreement, as well as possible significant 

changes to other existing contracts between the City of Henderson and Big Rivers. At the time ofthis 

IR.P, HMP&L and Big Rivers are exploring resolution of issues in Case No. 2016-00278,71 and the 

outcome of those discussions may change the results of the analysis used in this IRP, due to potential 

changes in anticipated costs and benefits. Changes to the existing Power Sales Contract and/or the Power 

Plant Construction and Operation Agreement with HMP&L would be subject to Commission approval. 

10.2 Business Plan Fkxihilit~ 

Big Rivers ' Business Plan includes detennining a sales target for excess generation that will return value 

to its Members. This plan is frequently evaluated over time to fully optimize available Member 

resources. Optimization of resources includes evaluation of costs to deliver Big Rivers' generation versus 

buying from the market. When all-in costs of purchasing capacity and/or energy are more economical 

than transmission and associated generation costs, those purchases are made to bring the most value to 

Big Rivers ' Members. As changes in available, economic resources occur, Big Rivers adjusts the 

Business Plan accordingly. This continued flexibility will leverage Big Rivers' excess generation to the 

benefit of its Members. 

I 03 Three-\' car Action Plan 

No generating resource acquisition steps are necessary over the next three years of this 2017 IR.P, and no 

additional resources are required to maintain adequate reliability throughout the planning horizon under 

base case assumptions. As part of its recurrent strategic planning process, Big Rivers will: 

11 Jn the Matter of Application of Big Rivers Electric Corporation for a Declaratory Order, Case No. 2016-00278. 
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• Continue to monitor environmental rules and market conditions, to determine refinements to the 

analysis in this IRP; 

• Continue to explore resolution of outstanding issues with HMP&L, resolution of which may 

change the results of the analysis in this IRP; 

• Continue to emphasize generation efficiency; 

• Continue marketing economic excess generation to benefit Big Rivers ' Members; 

• Continue progress on remaining open items from the Focused Audit: 

o Continue to develop in-house expertise in price forecasting and MISO market knowledge 

to help develop more informed price forecasts , but only to the degree that it supports Big 

Rivers ' mission and core business, 

o Continue to evaluate the options around Coleman Station, and 

o Continue to pursue discussions with Lenders and the Commission to address restrictions 

around the sale of Coleman and address strategic options for the facility; and 

• Continue to work with Big Rivers ' Members on DSM implementation by: 

o Monitoring opportunities for demand response, 

o Looking for cost reductions or increases in the value of avoided-peaking generation, 

o Monitoring new technologies that may provide peak-demand reduction benefits at a lower 

cost than current DSM programs, and 

o Evaluating whether any of Big Rivers ' Members ' existing large commercial or industrial 

accounts would benefit from an interruptible rate arrangement, and if so, determining 

whether the Members desire to offer an interruptible rate tariff. 
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1. Introduction 

1.1 Overview 

As an electric utility borrower with the USDA Rura l Utilities Service (" RUS" ), Big Rivers Electric 

Corporation ("Big Rivers" ) has historically filed load forecasts biennially . Additionally, as an electric 

utility under the jurisdiction of the Kentucky Public Service Commission ("Commission" ), Big Rivers 

t riennially files an Integrated Resource Plan ("IRP" }, which is based on the most recently adopted load 

forecast. This 2017 Load Forecast is provided to comply with Big Rivers' obligat ions under RUS1 and the 

Commission2 regulations and provides a comprehensive overview of Big Rivers' energy and peak 

demand outlook for 2017-20363
. A glossary of terms and acronyms used throughout this report is 

included in Appendix D. 

1.2 Int roduction 

The 2017 Load Forecast was prepared by Big Rivers with the assistance of GDS Associates, Inc. ("GDS"). 

The individuals respons ible for preparation of the forecast and who are available to respond to inquiries 

are listed in Table 1.1. 

Company 

Big Rivers Electric Corporation 

Jackson Purchase Electric 

M eade County Rural Electric 
Cooperative Corporation 

Kenergy Corp 

GOS Associates, Inc. 

Table 1.1 
Project Team 

Name 

Marlene Parsley 

Russ Pogue 

Dennis Cannon 

Scott Ribble 

David Poe 

Anna Swanson 

M ike French 

John Newland 

Travis Siewert 

Steve Thompson 

John Hutts 

Julia Jennings 

Harrison Sloan 

Team Role 

Project M anager 

DSM/Energy Efficiency 

Load Forecast Representative 

Load Forecast Representative 

Load Forecast Representative 

Load Forecast Representative 

Load Forecast Representative 

Load Forecast Representative 

Load Forecast Representative 

Load Forecast Representative 

GOS Lead Consultant 

Model and Forecast Development 

Model and Forecast Development 

This 2017 Load Forecast contains projected power requirements t hrough 2036. This report presents the 

projections, the underlying forecast assumptions, and the methodologies used in developing the load 

forecast . Forecast scenarios are included to address the uncertainties associated with the factors 

1 Code of Federal Regulations, Title 7, Subtitle B, Chapter XVII, Part 1710.202, Subpart E - Load Forecast s. 
2 Kent ucky Publ ic Service Commission, 807 KAR 5:058 
3 Tables throughout th is report reflect act ual historical data through 2016, t he base historical year. 
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expected to influence energy consumption in the future. Supporting figures and tables are provided 

throughout this document and in the Appendices. 

The remainder of Section 1 of this report presents a description of Big Rivers and a summary of the load 

forecast. Section 2 describes changes made to the forecast since the 2015 Load Forecast. Section 3 

presents the base case forecast by customer classification and provides summary results for multiple 

forecast scenarios. Section 4 describes the forecasting process and methodologies, including a 

description of the data used, a discussion on the key forecast assumptions, and details regarding the 

forecasting model specifications. 

1.3 Description of the Utility 

1.3.1 Overview 

Big Rivers is a generation and transmission cooperative headquartered in Henderson, Kentucky. Big 

Rivers owns, operates and maintains electric generation and transmission facilities, and it purchases, 

transmits, and sells electricity at wholesale. It exists for the principal purpose of providing the wholesale 

electricity requirements of its three distribution cooperative Member-owners, which are Jackson 

Purchase Energy Corporation ("JPEC" ), Kenergy Corp. ("Kenergy"), and Meade County Rural Electric 

Cooperative Corporation ("MCRECC") (collectively, the "Members" ). The Members, in turn, provide 

retail electric service to approximately 116,000 consumer-Members located in all or parts of 22 western 

Kentucky counties: Ballard, Breckenridge, Caldwell, Carlisle, Crittenden, Daviess, Graves, Grayson, 

Hancock, Hardin, Henderson, Hopkins, Livingston, Lyon, Marshall, McCracken, Mclean, Meade, 

Muhlenberg, Ohio, Union, and Webster. A map showing the Members' service territory is provided in 

Figure 1.1 on the following page. 

Additionally, Big Rivers provides transmission and ancillary services to other entities under the 

Midcontinent Independent System Operator ("MISO") Tariff. Big Rivers' wholesale rates are presented 

in its tariff on file with the Commission. That tariff may be accessed from either the Commission's 

website (http://www.psc.ky.gov/tariffs/Electric/) or from the Regulatory webpage of Big River's internet 

site (http://www.bigrivers.com/regulatorv.aspx). As shown in that tariff, these w holesale rates became 

effective on February 1, 2014. There have been revisions to selected tariff sheets subsequent to that 

date. Specifically, Big Rivers modified its Demand-Side Management ("DSM") tariff sheets effective 

September 11, 2015. Big Rivers also modified its Member Rate Stability Mechanism ("MRSM") rider 

tariff sheets effective September 29, 2015, and it Fuel Adjustment Clause (" FAC" ) rider tariff sheets 

effective October 30, 2016. On June 30, 2017, Big Rivers filed proposed changes to certain of its DSM 

tariff sheets. 

1.3.2 Capacity Resources 

Big Rivers owns and operates the Robert A. Reid Plant (130 MW), the Kenneth C. Coleman Plant (443 

MW), the Robert D. Green Plant (454 MW), and the D. B. Wilson Plant (417 MW), totaling 1,444 net MW 

of generating capacity. Total generation resources are 1,819 MW, including rights currently to 197 MW 

at Henderson Municipal Power and Light's ("HMP&L") William L. Newman Station Two facility ("HMP&L 
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Station Two" )4 and 178 MW of contracted hydro capacity from the Southeastern Power Administration 

("SEPA").s Force majeure conditions due to dam safety issues on the SEPA Cumberland system have 

reduced Big Rivers' SEPA allotment to 154 MW, bringing Big Rivers' total generation capacity to 1,795 

MW at the present time. Big Rivers expects the ongoing dam safety repa irs to be completed and a 

return t o full 178 MW capacity in 2019. 

1.3.3 Transmission System 

Big Rivers owns, operates and maintains its 1,297 mile transmission system and provides for the 

t ransmission of power to its Members and third party entities served under the MISO tariff. 

Big Rovers Headquarte1> 

Jatlcsun Purdwse Energy Corpoution 

, Kenergy Corporation 

1 Me~de Cou~tv RECC 

County 

1.3.4 Big Rivers' Load 

Figure 1.1 
Big Rivers' Members Service Area Map 

llllNOIS 

lt(NTUCKV 

References to total system energy and peak demand requirements in this 2017 Load Forecast are to Big 

Rivers' Members' native system, Big Rivers' non-Member load, and HMP&L requirements. Native 

system is the cumulative requirement of Members' customer base load that Big Rivers is obligated to 

serve. Non-Member load is defined as planned long-t erm load obligations that derive value for Big 

Rivers' Members. Forecasts of HMP&L's aggregated peak demands and net energy for load were 

4 HMP&L has the contractual right to increase or decrease its current 115 MW capacity reservation from HMP&L 

Station Two up to 5 MW each year. 
5 In this analysis, both HMP&L load and generation are included. HMP&L has rights to 12MW of SEPA capacity, 

which is assumed in this analysis to directly offset HMP&L load . Force majeure conditions on the SEPA system 

have reduced HMPL&L' s allocation to 10 MW. 
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provided by HMP&L management in response to requests from Big Rivers for purposes of preparing this 

report. 

1.3.5 Big Rivers Consumer Classes: 

Big Rivers categorizes energy and peak demand into two classes: rural system and direct serve. The 

rural system is comprised of all retail residential, commercial, and industrial customers served by Big 

Rivers' Members, except for retail customers served under Big Rivers' Large Industrial Customer ("UC") 

tariff. Direct-serve customers are served under the Big Rivers' UC tariff, which includes 20 large 

industrial customers in 2017. 

Approximately 90% of the accounts served by Big Rivers' Members are residential. A breakdown of 

actual energy sales for 2016 and projected sales for 2036 is presented in Figure 1.2. 

Historically, Big Rivers provided power to Kenergy for resale to two aluminum smelters. Due to the 

termination of the smelter contracts, effective in August 2013 and January 2014, respectively, Big Rivers 

no longer provides power for the smelters from its generation system, but power is transmitted to them 

over Big Rivers' transmission system, which is under the control of MIS06. Over the course of the 

forecast horizon, a portion of the sales previously associated with the smelters is projected to be 

absorbed by growth in Member load and non-Member sales, consistent with Big Rivers' strategic plan, 

including long-term transactions and short-term optimization. 

2016 

Figure 1.2 
Class Energy Sales Proportions 

• Residential 

Small C.ommercia l and 
Industrial 

Large Commercial and 
Industrial 

= Direct Serve 

2036 

Figure 1.2 excludes Lighting and Irrigation classes, which account for less than 1% of total sales 

1.4 Uses of the Load Forecast 

Maintaining a current and reliable load forecast is a key objective of Big Rivers' planning process to 

reliably provide for its customers' electricity needs. This load forecast will be used for resource, 

distribution, reliability and financial planning to : 

6 https://www.misoenergy.org/Pages/Home.aspx 
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• Continue to offer competitively priced power and cost-effective DSM programs to Big 
Rivers' Members, 

• Maintain adequate planning reserve margins, to maximize reliability while ensuring safety, 
minimizing costs, risks, and environmental impacts, 

• Meet North American Electric Reliability Corporation ("NERC") guidelines and requirements 

1.5 Load Forecast Summary 

Big Rivers' total system energy and peak demand requirements are comprised of its native system load, 

non-Member load, and HMP&L load. Total requirements include transmission losses. Total system 

energy and peak demand requirements are projected to reach 4,372 GWH and 1,279 MW by 2036. 

Annual projections are presented in Table 1.2. Non-Member load enters the forecast in 2017, and while 

the forecast includes non-Member peak demand, the forecast does not include any non-Member energy 

since energy requirements, while significant, will occur via intermittent bilateral transactions and daily 

interaction with organized energy markets during each year. Refer to Section 3.2.7 for details on non

Member sales. HMP&L projected requirements are based on a load forecast prepared by HMP&L and 

reflect average growth of less than 1% per year. Refer to Table 1.3 for a breakdown of the forecast by 

component. 

Native system energy and peak demand requirements are projected to increase at average compound 

rates of 0.5% and 0.5%, respectively, per year from 2016 through 2036. Continued increases in 

appliance efficiencies, consumer energy conservation awareness, and in the price of reta il 

electricity are expected to dampen growth in native energy sales over the near term; however, 

increased sales to existing direct serve customers will have positive impacts on native sales over the 

near term. A record native peak of 748 MW was established during the winter of 2014. Under normal 

peaking weather conditions, that peak is estimated to have been 706 MW. Native peak requirements 

are projected to increase from 648 MW in 2017 to 700 MW by the summer of 2036. 
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Table 1.2 
2017 Load Forecast - Total System Requirements 

Energy 
Requirements Peak Demand Load 

{MWH} {MW} Factor 

2012 3,937,713 776 58.0% 

2013 4,027,402 724 63.5% 

2014 4,058,562 858 54.0% 

2015 3,950,483 808 55.8% 

2016 3,932,115 726 61.8% 

2017 3,969,480 1,254 36.1% 

2018 4,068,374 1,284 36.2% 

2019 4,162,451 1,295 36.7% 

2020 4,206,796 1,299 37.0% 

2021 4,211,034 1,301 37.0% 

2022 4,217,803 1,302 37.0% 

2023 4,222,551 1,304 37.0% 

2024 4,234,548 1,305 37.0% 

2025 4,242,559 1,307 37.1% 

2026 4,251,690 1,309 37.1% 

2027 4,261,623 1,310 37.1% 

2028 4,276,388 1,312 37.2% 

2029 4,284,597 1,304 37.5% 

2030 4,296,696 1,296 37.8% 

2031 4,308, 719 1,298 37.9% 

2032 4,324,268 1,290 38.3% 

2033 4,332,786 1,293 38.3% 

2034 4,344,820 1,285 38.6% 

2035 4,356,854 1,287 38.7% 

2036 4,372,403 1,279 39.0% 

Shaded year represents base year 

Values include DSM impacts and transmission losses 
Energy requirements do not include optimized economic 
sales 

Non-member load begins in 2017 
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Table 1.3 
2017 load Forecast - Total System Requirements by Component 

Native System 
Non-

HMP&L 
Member 

Energy Peak Peak Energy Peak 
Requirements Demand Demand Requirements Demand 

(MWH} (MW) (MW} (MWH) (MW} 

2012 3,310,251 660 0 627,462 116 

2013 3,404,208 615 0 623,194 109 

2014 3,418,840 748 0 639,722 109 

2015 3,316,430 697 0 634,054 111 

2016 3,297,687 617 0 634,428 109 

2017 3,326,730 648 497 642,750 109 

2018 3,421,466 660 513 646,908 111 

2019 3,512,955 673 512 649,496 111 

2020 3,554,702 676 512 652,094 111 

2021 3,556,331 678 512 654,703 111 

2022 3,560,481 679 512 657,322 112 

2023 3,562,600 680 512 659,951 112 

2024 3,571,957 681 512 662,591 113 

2025 3,577,318 682 512 665,241 113 

2026 3,583,788 683 512 667,902 114 

2027 3,591,049 685 512 670,574 114 

2028 3,603,132 686 512 673,256 115 

2029 3,608,648 688 501 675,949 115 

2030 3,618,043 689 491 678,653 115 

2031 3,627,351 691 491 681,367 116 

2032 3,640,175 693 481 684,093 116 

2033 3,645,968 695 481 686,818 117 

2034 3,655,277 696 471 689,544 117 

2035 3,664,585 698 471 692,269 118 

2036 3,677,409 700 461 694,995 118 

Shaded year represents base year 

Values include DSM impacts and transmission lasses 

Peak values represent load at the time of the Native System peak 

Energy requirements do not include optimized economic sales 
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Key Economic and Demographic Influences - The key influences on the load forecast include economic 

activity, increases in heating and cooling equipment efficiencies, energy conservation, changes in retail 

electricity prices, and the continued stable base of large industrial load. With respect to the economic 

and demographic influences, number of households and total non-farm employment influence 

projections of the number of rural system customers. Average household income is one of the key 

inputs in the residential energy model. Number of households, employment, and average household 

income are projected to show low to moderate growth over the forecast period and are contributing 

factors to projected low growth in number of customers and average energy consumption per customer 

over the next 20 years. Refer to Section 4.3 for additional information regarding the economic outlook. 

The forecast reflects an increase in the nominal price of retail electricity to rural system customers . 

Retail price projections were developed for each Member and are represented in the forecasting models 

as the quotient of annual revenue and annual kWh, by customer class. Projected retail prices reflect 

changes in Big Rivers' wholesale power cost to Members and changes in distribution system related 

costs at the Member level. The "all-in" average retail price at the Member level is projected to increase 

approximately 13% in 20177
, followed by 8 For residential 

customers, the elasticity of energy consumption with respect to price is -0.21 and was derived using the 

regression models for each Member cooperative.9 The forecast reflects no direct decreases in energy 

sales and peak demand for the small and large commercial classes resulting from price increases 

expected over the near term. 

The forecast reflects impacts associated with changes in heating and cooling appliance market shares 

and increases in their respective efficiencies. Over the course of the forecast horizon, the market shares 

for both heating and cooling are projected to increase minimally. A combination of increases in electric 

appliance market shares and increases in appliance efficiencies is expected to produce essentially flat 

average consumption in electric heating and air-conditioning per household over the long term. 

The forecast includes the impacts of existing and future DSM and energy efficiency programs. Impacts 

of existing programs are captured indirectly through the historical energy consumption data used in 

developing the forecasting models. The impacts of future program offerings are computed and 

captured in the load forecast as post-modeling adjustments. DSM programs are projected to reduce 

peak demand and energy consumption by 22 MW and 144,454 MWH by 2036. 

The large commercial class, including both rural and direct serve customers, currently represents 

approximately 34% of total system energy consumption. Energy and peak projections for this class 

include only those customers that are currently being served. Following anticipated growth over the 

7 Increase is due to the expiration of credits associated with the operation of Big Rivers' Member Rate Stability 
Mechanism (MRSM) which offset a base rate increase approved by the Commission in case No. 2013-00199 . 
8 are described in nominal terms for discussion purposes. Price is expressed in real, or deflated, 
terms in the forecasting models described in Section 4 of this report. 
9 Average elasticity for Big Rivers' three Members. 
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near term, energy and peak are held constant at 2021 levels through 2036 in the base case forecast. 

The optimistic economy forecast scenario reflects growth for new industrial load.10 

The key economic and demographic assumptions upon which the load forecast is based are summarized 

below and discussed in greater detail in Section 4.3. 

• Number of households will increase at an average rate of 0.1% per year from 2016-2036. 

• Employment will increase at an average rate of 0.8% per year from 2016-2036. 

• Real gross regional product will increase at an average rate of 1.6% per year from 2016-2036. 

• Real average income per household will increase at an average rate of 1. 7% per year from 2016-

2036. 

• Real retail sales will increase at an average rate of 1.0% per year from 2016-2036. 

• Inflation, as measured by the Gross Domestic Product Price Index, will increase at an average 

compound rate of 2.0% per year from 2016-2036. 

• Nominal retail price (no adjustment for inflation) charged by Members to their customers is 

projected to increase 13% by 2017. From 2017 to 2029, the price of electricity to rural system 

customers is projected to················· resulting in a••••••lin real price. 

• Heating and cooling degree days for the service area will be equal to averages based on the 

twenty years ending 2016. 

• The market shares for electric heating, electric water heating, and air conditioning will continue 

to increase throughout the forecast period, but at a declining rate as maximum saturation levels 

are approached. 

• The average operating efficiencies of major appliances will continue to increase throughout the 

forecast period, but at a declining rate as maximum efficiencies are approached. 

• Impacts of existing energy efficiency programs will increase during the forecast horizon and will 

impact both energy and peak demand requirements. 

1.6 Load Forecast Process Summary 

The load forecast has been historically produced every two years; however, Big Rivers makes updates as 

needed for planning purposes. The 2017 Load Forecast was completed in July 2017. 

The 2017 Load Forecast was developed using a "bottom-up" approach. Forecasts were developed 

individually for each of Big Rivers' three Member distribution cooperatives and aggregated to the Big 

Rivers level. Preliminary forecasts were presented to each of the Members for review prior to 

10 Historically, due to the unpredictability of economic development successes and the significant increase in load 

resulting from the addition of new customers, Big Rivers' projections of energy and peak demand for t he large 

industrial class reflect the base historical year values adjusted for known and measurable changes in consumpt ion 

for exist ing customers, and new growth corresponding t o potential customers t hat have a high likelihood of being 

served in future years. 
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development of the final Big Rivers forecast. Review meetings were held via webinars and 

teleconferences. 

The forecast was developed using both quantitative and qualitative methods. A series of econometric 

models were used to forecast number of customers and energy consumption by customer class and 

peak demand at the rural system level. Projections for large industrial customers were based on 

historical consumption and peak demand, combined with information received from the management 

of Big Rivers' Members regarding future plans and operations. 

Big Rivers continues to review its load forecasting process and make enhancements as new information 

and technologies become available. Big Rivers will continue to monitor industry advancements and best 

practices to continue to enhance future forecast accuracy. See Section 4 for details regarding load 

forecast methodologies. 
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2. Changes since the 2015 Load Forecast 

Big Rivers' 2015 Load Forecast was approved by Big Rivers' Board of Directors on July 17, 2015, filed 

with the RUS on November 6, 2015, and approved by RUS on January 11, 2016. 

2.1 Updated Methodology 

No significant changes have been made to the load forecast methodology since the 2015 forecast. 

2.2 Updated Projections 

Tables 2.1 through 2.3 present projected system requirements from the 2013 Load Forecast, the 2015 

Load Forecast, and the 2017 Load Forecast. The projected growth rate in number of customers is similar 

in all forecasts. The 2017 Load Forecast is slightly lower than 2015 forecast in terms of number of 

energy sales and peak demand. 

This forecast reflects the current plans for up to 501 MW of load and capacity to non-Members. This 

load is comprised of Executed and Projected Sales of economic generation in excess of Native Load 

requirements. In addition to the non-Member sales, economic energy will be sold in the MISO spot 

market with hedged prices where appropriate. Further description of this load is found in section 3.2.7. 
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Table 2.1 
Comparison of Projected Number of Customers 

Actual 2013 2015 2017 
Load Load Load 

Forecast Forecast Forecast 

2005 107,881 

2006 109,327 

2007 110,583 

2008 111,691 

2009 111,940 

2010 112,410 

2011 112,885 

2012 113,250 

2013 113, 717 113,562 

2014 114,208 114,545 

2015 114,934 115,658 114,864 

2016 115,859 116,753 115,694 

2017 117,815 116,511 116,843 

2018 118,818 117,529 117,809 

2019 119,796 118,538 118,737 

2020 120, 784 119,523 119,781 

2021 121, 772 120,465 120,701 

2022 122,734 121,386 121,568 

2023 123,678 122,313 122,434 

2024 124,582 123,206 123,299 

2025 125,473 124,067 124,197 

2026 126,366 124,910 125,044 

2027 125,712 125,882 

2028 126,511 126,786 

2029 127,688 

2030 128,589 

2031 129,438 

2032 130,286 

2033 131,134 

2034 131,983 

2035 132,831 

2036 133,680 
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Table 2.2 
Comparison of Projected Native Energy Requirements (GWh) 

Actual Weather 2013 Load 2015 Load 2017Load 

Adjusted Forecast Forecast Forecast 

2005 3,233 3,273 

2006 3,189 3,321 

2007 3,326 3,306 

2008 3,314 3,354 

2009 3,159 3,273 

2010 3,412 3,321 

2011 3,344 3,385 

2012 3,283 3,338 

2013 3,371 3,404 3,350 

2014 3,382 3,377 3,408 

2015 3,271 3,333 3,384 3,318 

2016 3,245 3,272 3,373 3,413 

2017 3,394 3,452 3,259 

2018 3,416 3,469 3,343 

2019 3,437 3,486 3,433 

2020 3,460 3,496 3,473 

2021 3,485 3,514 3,475 

2022 3,511 3,536 3,479 

2023 3,537 3,560 3,481 

2024 3,562 3,581 3,490 

2025 3,589 3,602 3,495 

2026 3,616 3,624 3,502 

2027 3,644 3,642 3,509 

2028 3,669 3,521 

2029 3,691 3,526 

2030 3,714 3,535 

2031 3,737 3,544 

2032 3,760 3,557 

2033 3,782 3,562 

2034 3, 805 3,572 

2035 3,581 

2036 3,593 
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Table 2.3 
Comparison of Projected Native Peak Demand (MW) 

Actual Weather 2013 2015 2017 
Adjusted Load Load Load 

Forecast Forecast Forecast 

2005 611 610 

2006 625 627 

2007 653 601 

2008 616 617 

2009 670 630 

2010 662 616 

2011 657 639 

2012 660 618 

2013 615 639 632 

2014 748 698 635 

2015 697 664 635 661 

2016 617 620 637 683 

2017 642 691 648 

2018 645 693 660 

2019 649 695 673 

2020 653 697 676 

2021 658 701 678 

2022 663 704 679 

2023 668 707 680 

2024 673 711 681 

2025 678 715 682 

2026 683 720 683 

2027 724 685 

2028 729 686 

2029 734 688 

2030 740 689 

2031 745 691 

2032 750 693 

2033 755 695 

2034 761 696 

2035 698 

2036 700 
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2.3 Updates to Demand-Side Management Programs 

The 2013 Load Forecast was the first to reflect projected impacts of DSM measures implemented by Big 

Rivers' Member cooperatives, and the 2017 Load Forecast reflects projected impacts from an updated 

DSM study completed by Big Rivers in 2017. Big Rivers continues to work with the Members to 

implement and monitor the performance of DSM programs. Much of the work is done through a 

DSM/EE Working Group consisting of Big Rivers' and its Members' employees. Further discussion of 

DSM is provided in Section 4.3. 
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3. Load Forecast Results 

3.1 Total System Forecast 

Total system energy and peak demand requirements are projected to reach 4,372 GWH and 1,279 MW 
by 2036. Total system requirements include native system, planned non-Member load, and HMP&L 
load. Energy Requirements do not include Non-Member economic sales of available on-line generation. 
Refer to Section 3.2.7 for a discussion of non-Member load. 

Native system energy and peak demand requirements are projected to increase at average compound 

rates of 0.5% per year from 2016 through 2036. Native peak demand is projected to increase by 

approximately 3.5 MW per year from 2016 through 2036. Native system load factor is projected to be 

stable over the next 20 years, changing only slightly from 61% in 2016 to 60% in 2036. Tables 3.1 and 

3.2 present projected total system energy and peak demand requirements. Tables 3.3 and 3.4 present 

monthly projections of energy requirements and peak demand for 2018 and 2019. 

A review of the 2015 Load Forecast , which included an analysis and comparison of energy and peak 

demand projections for 2015 and 2016 to actual weather adjusted values for the year, was completed. 

Weather-adjusted native system energy net of transmission losses was 0.4% higher than projected in 

2015 and 4.1% lower than projected in 2016. Weather-adjusted native system peak demand was 0.4% 

lower than projected in 2015 and 9.2% lower than projected in 2016. The forecast variance in 2016 is 

impacted significant ly by reduced consumption for several large direct serve customers. 
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Table 3.1 
Historical and Projected Energy Requirements 

Member Coop Big Rivers Trans. Total Energy 
Retail Sales Distribution Native Sales HMP&L Losses Requirements 

(MWH) Losses{%) (MWH) (MWH) (MWH) (MWH) 

2012 3,163,984 3.6% 3,282,776 622,254 32,683 3,937,713 

2013 3,268,608 3.0% 3,371,187 617,149 39,066 4,027,402 

2014 3,266,158 3.4% 3,381,575 632,749 44,238 4,058,562 

2015 3,162,679 3.3% 3,270,995 625,367 54,122 3,950,483 

2016 3,133,967 3.4% 3,244,594 624,214 63,307 3,932,115 

2017 3,148,864 3.4% 3,258,532 629,574 81,374 3,969,480 

2018 3,232,699 3.3% 3,343,114 632,094 93,166 4,068,374 

2019 3,321,653 3.2% 3,432,508 634,623 95,320 4,162,451 

2020 3,362,261 3.2% 3,473,299 637,161 96,336 4,206,796 

2021 3,363,840 3.2% 3,474,891 639,710 96,433 4,211,034 

2022 3,367,701 3.2% 3,478,946 642,269 96,588 4,217,803 

2023 3,369,689 3.2% 3,481,017 644,838 96,696 4,222,551 

2024 3,378,562 3.2% 3,490,159 647,417 96,971 4,234,548 

2025 3,383,383 3.2% 3,495,398 650,007 97,155 4,242,559 

2026 3,389,404 3.2% 3,501,719 652,607 97,364 4,251,690 

2027 3,396,162 3.2% 3,508,814 655,218 97,591 4,261,623 

2028 3,407,566 3.2% 3,520,620 657,838 97,929 4,276,388 

2029 3,412,531 3.2% 3,526,010 660,470 98,117 4,284,597 

2030 3,421,270 3.2% 3,535,190 663,112 98,394 4,296,696 

2031 3,429,928 3.2% 3,544,285 665,764 98,670 4,308,719 

2032 3,442,021 3.2% 3,556,815 668,427 99,026 4,324,268 

2033 3,447,245 3.2% 3,562,475 671,090 99,221 4,332,786 

2034 3,455,903 3.2% 3,571,571 673,753 99,496 4,344,820 

2035 3,464,561 3.2% 3,580,666 676,416 99,772 4,356,854 

2036 3,476,655 3.2% 3,593,196 679,079 100,128 4,372,403 

Shaded year represents base year 

HMP&L based on HMP&L load forecast 

Values include DSM impacts 

Total energy requirements do not include optimized economic sales 
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Table 3.2 
Historical and Projected Peak Demand 

Non- Total 

Rural Direct Native Member Trans. Peak 

System Serve System Load HMP&L Losses Demand 

{MW) {MW) (MW) {MW) {MW) (%) {MW) 

2012 534 120 654 115 0.83% 776 

2013 480 129 609 108 0.97% 724 

2014 612 128 740 102 1.09% 851 

2015 568 120 688 100 1.37% 799 

2016 487 120 607 107 1.61% 726 

2017 502 133 635 487 107 2.05% 1,254 

2018 502 143 645 501 108 2.29% 1,284 

2019 503 155 658 500 108 2.29% 1,295 

2020 504 157 661 500 108 2.29% 1,299 

2021 505 157 662 500 109 2.29% 1,301 

2022 506 157 663 500 109 2.29% 1,302 

2023 507 157 664 500 110 2.29% 1,304 

2024 508 157 665 500 110 2.29% 1,305 

2025 509 157 666 500 111 2.29% 1,307 

2026 510 157 667 500 111 2.29% 1,309 

2027 512 157 669 500 112 2.29% 1,310 

2028 513 157 670 500 112 2.29% 1,312 

2029 515 157 672 490 112 2.29% 1,304 

2030 516 157 674 480 113 2.29% 1,296 

2031 518 157 675 480 113 2.29% 1,298 

2032 520 157 677 470 114 2.29% 1,290 

2033 522 157 679 470 114 2.29% 1,293 

2034 523 157 680 460 115 2.29% 1,285 

2035 525 157 682 460 115 2.29% 1,287 

2036 527 157 684 450 116 2.29% 1,279 

Shaded year represents base year 

HMP&L based on HMP&L load forecast 

Rural system demand includes DSM impacts and distribution losses 
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Table 3.3 
Monthly Energy Requirements 

2018-2019 

Total System 
Native Energy Energy 

Year Requirements Requirements 
Month (MWH) HMP&L(MWH) {MWH) 

2018 1 336,123 55,941 392,064 

2018 2 294,226 54,321 348,547 
2018 3 271,607 51,739 323,346 
2018 4 235,032 49,334 284,365 

2018 5 255,502 52,583 308,086 
2018 6 297,663 58,483 356,146 
2018 7 327,238 61,671 388,909 
2018 8 313,905 59,386 373,291 

2018 9 267,179 52,551 319,730 
2018 10 247,310 48,709 296,019 
2018 11 267,080 50,232 317,313 

2018 12 308,601 51,957 360,558 

2019 1 343,612 56,165 399,777 
2019 2 300,884 54,538 355,422 
2019 3 278,768 51,946 330,714 

2019 4 242,819 49,531 292,350 

2019 5 263,730 52,794 316,524 
2019 6 305,625 58, 717 364,342 
2019 7 335,599 61,918 397,517 

2019 8 320,828 59,623 380,452 

2019 9 274,947 52,762 327,709 
2019 10 255,426 48,904 304,330 
2019 11 275,033 50,433 325,466 

2019 12 315,684 52,166 367,849 
Values include DSM impacts and transmission losses 

Total energy requirements do not include optimized economic sales 
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Table 3.4 
Monthly Peak Demand Requirements 

2018-2019 

Non-Member Total System 

Native Peak Peak Demand 

Requirements Requirements HMP&L Requirements 

Year Month {MW} (MW) {MW} {MW} 

2018 1 645 498 101 1,245 

2018 2 595 498 98 1,191 

2018 3 529 498 91 1,118 

2018 4 441 498 84 1,023 

2018 5 523 498 95 1,117 

2018 6 622 513 105 1,240 

2018 7 660 513 111 1,283 

2018 8 654 513 111 1,277 

2018 9 572 513 104 1,189 

2018 10 458 513 93 1,064 

2018 11 531 513 87 1,131 

2018 12 584 513 96 1,192 

2019 1 656 513 102 1,271 

2019 2 605 513 98 1,216 

2019 3 538 513 91 1,141 

2019 4 448 513 85 1,046 

2019 5 534 509 96 1,139 

2019 6 634 512 105 1,251 

2019 7 673 512 111 1,295 

2019 8 667 512 111 1,290 

2019 9 584 512 104 1,199 

2019 10 467 512 93 1,071 

2019 11 540 512 88 1,140 

2019 12 594 512 96 1,201 

Values include DSM impacts and transmission losses 

3.2 Customer Class Forecasts 

This section presents historical and projected number of customers and energy sales by Member retail 

classification. All values are net of DSM. 
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3.2.2 Residential 

Residential sales MWH are projected to increase at an average rate of 0.5% per year from 2016 through 

2036. Sales in 2017 are projected to decline due to continued increases in appliance efficiencies, energy 

conservation awareness, and an increase in the retail price of electricity (refer to section 1.5). The 

number of customers is projected to increase at an average rate of 0.6% through 2036. Customer 

growth in years 2013-2015 reflects a reclassification of accounts from the Residential to Small 

Commercial class. Average use per customer is projected to decline in 2017 due reasons stated above 

and then decline in most years through 2027 due to increased lighting standards and continued 

increases in appliance efficiencies and energy conservation awareness. Beyond 2024, average use per 

customer is projected to remain relatively flat as average appliance efficiencies approach maximum 

levels and the market share of various electric end-uses continue a slight increasing trend. 

Table 3.5 
Residential 

Avg. 
Number % Energy Normalized % kWh % 

of Change Change Sales Energy Sales Change /Cust. Change 
Customers per Yr. per Yr. (MWH) (MWH} per Yr. /Mo. per Yr. 

2012 97,675 1,465,749 1,477,663 1,261 

2013 97,773 98 0.1% 1,509,915 1,491,767 1.0% 1,271 0.9% 

2014 97,851 78 0.1% 1,531, 776 1,481,737 -0.7% 1,262 -0.8% 

2015 97,971 120 0.1% 1,448,343 1,455,382 -1.8% 1,238 -1.9% 

2016 98,583 611 0.6% 1,441,268 1,437,332 -1.2% 1,215 -1.9% 

2017 99,290 707 0.7% 1,425,319 -0.8% 1,196 -1.5% 

2018 100,046 756 0.8% 1,440,401 1.1% 1,200 0.3% 

2019 100,806 760 0.8% 1,451,613 0.8% 1,200 0.0% 

2020 101,619 813 0.8% 1,458,290 0.5% 1,196 -0.3% 

2021 102,311 692 0.7% 1,456,582 -0.1% 1,186 -0.8% 

2022 102,952 641 0.6% 1,462,945 0.4% 1,184 -0.2% 

2023 103,594 642 0.6% 1,467,217 0.3% 1,180 -0.3% 

2024 104,236 642 0.6% 1,474,969 0.5% 1,179 -0.1% 

2025 104,913 677 0.6% 1,484,613 0.7% 1,179 0.0% 

2026 105,542 629 0.6% 1,492,013 0.5% 1,178 -0.1 % 

2027 106,162 621 0.6% 1,500,024 0.5% 1,177 -0.1% 

2028 106,852 689 0.6% 1,509,328 0.6% 1,177 0.0% 

2029 107,542 691 0.6% 1,518,488 0.6% 1,177 0.0% 

2030 108,233 691 0.6% 1,527,802 0.6% 1,176 0.0% 

2031 108,874 641 0.6% 1,537,050 0.6% 1,176 0.0% 

2032 109,514 641 0.6% 1,546,298 0.6% 1,177 0.0% 

2033 110,155 641 0.6% 1,555,546 0.6% 1,177 0.0% 

2034 110,795 641 0.6% 1,564,794 0.6% 1,177 0.0% 

2035 111,436 641 0.6% 1,574,042 0.6% 1,177 0.0% 

2036 112,077 641 0.6% 1,583,290 0.6% 1,177 0.0% 
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3.2.3 Small Commercial & Indust rial ("Small C&I" ) 

Small commercial & industrial customers are defined as all commercial and industrial customers with 

annual peak demand less t han 1,000 kW. Small commercial sales are projected to increase at an 

average rate of 0.9% per year from 2016 through 2036. Customer growth in years 2013-2015 reflects a 

reclassification of accounts from the Residential to Small Commercial class. Growth in the number of 

customers, projected at 1.1% per year, is the primary influence on growth in total class sales. 

Consumption per customer is projected to decline by 0.3% per year from 2016-2036 due to increases in 

appliance efficiencies. 

Table 3.6 
Small Commercial & Industrial 

Normalized Avg. 

Number 96 Energy Energy 96 kWh 96 

of Change Change Sales Sales Change / Cust. Change 

Customers per Yr. per Yr. (MWH) (MWH) per Yr. /Mo. per Yr. 

2012 15,435 595,342 594,981 3,212 

2013 15,797 362 2.3% 600,982 596,571 0.3% 3,147 -2.0% 

2014 16,210 413 2.6% 609,780 597,097 0.1% 3,070 -2.5% 

2015 16,806 596 3.7% 610,947 613,258 2.7% 3,041 -0.9% 

2016 17,118 312 1.9% 620,471 617,093 0.696 3,004 -1.296 

2017 17,398 280 1.6% 623,101 1.0% 2,985 -0.7% 

2018 17,607 209 1.2% 629,211 1.0% 2,978 -0.296 

2019 17, 774 167 1.096 633,508 0.7% 2,970 -0.396 

2020 18,005 231 1.3% 639,695 1.0% 2,961 -0.3% 

2021 18,234 228 1.396 645,779 1.096 2,951 -0.3% 

2022 18,460 226 1.2% 651,797 0.9% 2,942 -0.3% 

2023 18,684 224 1.296 657,776 0.996 2,934 -0.3% 

2024 18,907 223 1.296 663,726 0.996 2,925 -0.3% 

2025 19,128 221 1.2% 669,630 0.996 2,917 -0.3% 

2026 19,346 219 1.1 96 675,453 0.9% 2,909 -0.3% 

2027 19,563 217 1.196 681,217 0.9% 2,902 -0.3% 

2028 19,777 215 1.1% 686,926 0.896 2,894 -0.396 

2029 19,990 212 1.1% 692,558 0.8% 2,887 -0.2% 

2030 20,199 210 1.0% 698, 122 0.8% 2,880 -0.2% 

2031 20,407 208 1.0% 703,630 0.896 2,873 -0.2% 

2032 20,615 208 1.0% 709,138 0.8% 2,867 -0.2% 

2033 20,823 208 1.0% 714,646 0.8% 2,860 -0.2% 

2034 21,031 208 1.096 720,154 0.8% 2,854 -0.2% 

2035 21,239 208 1.0% 725,661 0.896 2,847 -0.296 

2036 21,447 208 1.0% 731,169 0.8% 2,841 -0.2% 
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3.2.4 Large Commercial & Industrial ("Large C& I") 

The large commercial & industrial class is defined as all commercial and industrial customers that have 

annual peak demand greater than or equal to 1,000 kW. The class includes rural system customers and 

direct serve customers. Even though Big Rivers maintains a robust economic development effort, Large 

C&I sales for Big Rivers' three Members are projected to be essentially flat after 2020. 

Table 3.7 
Large Commercial & Industrial 

Number % Energy % % 

of Change Change Sales Change Avg. kWh Change 

Customers per Yr. per Yr. {MWH) per Yr. /Cust. /Mo. per Yr. 

2012 44 1,098,999 2,105,362 

2013 52 8 19.0% 1,153, 723 5.0% 1,857,847 -11.8% 

2014 51 (1) -1.3% 1,121,005 -2.8% 1,828,719 -1.6% 

2015 52 l 1.8% 1,099,899 -1.9% 1, 762,658 -3.6% 

2016 51 (1) -1.8% 1,068,889 -2.8% 1, 743, 702 -1.1% 

2017 48 (3) -5.7% 1,106,507 3.5% 1,914,373 9.8% 

2018 49 1 2.1% 1,179,003 6.6% 1, 998,311 4.4% 

2019 49 0 0.0% 1,261,771 7.0% 2,138,595 7.0% 

2020 49 0 0.0% 1,298, 788 2.9% 2,201,335 2.9% 

2021 49 0 0.0% 1,299,566 0.1% 2,202,655 0.1% 

2022 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2023 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2024 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

2025 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 

2026 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2027 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2028 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

2029 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 

2030 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2031 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2032 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

2033 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 

2034 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2035 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 

2036 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 
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3.2.S Irrigation 

Only one of Big Rivers' Members provides service to irrigation customers. Energy sales for the class 

account for less than 1% of total system sales. Energy sales are influenced by weather during growing 

seasons. No new customers are expected during the forecast period, and sales projections for the class 

are based on average sales for the most recent seven years. 

Table 3.8 
Irrigation 

Number % Energy % % 

of Change Change Sales Change Avg. kWh Change 

Customers per Yr. per Yr. {MWH) per Yr. /Cust./Mo. per Yr. 

2012 5 440 7,338 

2013 4 (1) -15.0% 48 -89.2% 933 -87.3% 

2014 4 (0) -5.9% 136 186.9% 2,843 204.8% 

2015 4 0 0.0% 62 -54.8% 1,286 -54.8% 

2016 4 0 0.0% 47 -24.0% 977 -24.0% 

2017 4 0 0.0% 194 313.8% 4,041 313.8% 

2018 4 0 0.0% 194 0.0% 4,041 0.0% 

2019 4 0 0.0% 194 0.0% 4,041 0.0% 

2020 4 0 0.0% 194 0.0% 4,041 0.0% 

2021 4 0 0.0% 194 0.0% 4,041 0.0% 

2022 4 0 0.0% 194 0.0% 4,041 0.0% 

2023 4 0 0.0% 194 0.0% 4,041 0.0% 

2024 4 0 0.0% 194 0.0% 4,041 0.0% 

2025 4 0 0.0% 194 0.0% 4,041 0.0% 

2026 4 0 0.0% 194 0.0% 4,041 0.0% 

2027 4 0 0.0% 194 0.0% 4,041 0.0% 

2028 4 0 0.0% 194 0.0% 4,041 0.0% 

2029 4 0 0.0% 194 0.0% 4,041 0.0% 

2030 4 0 0.0% 194 0.0% 4,041 0.0% 

2031 4 0 0.0% 194 0.0% 4,041 0.0% 

2032 4 0 0.0% 194 0.0% 4,041 0.0% 

2033 4 0 0.0% 194 0.0% 4,041 0.0% 

2034 4 0 0.0% 194 0.0% 4,041 0.0% 

2035 4 0 0.0% 194 0.0% 4,041 0.0% 

2036 4 0 0.0% 194 0.0% 4,041 0.0% 
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3.2.6 Street Lighting 

Energy sales for the class account for less than 1% of total system sales. Projections of number of 

customers is based on a historical trend, and energy sales are assumed to increase at a rate equal to the 

residential class. 

Table 3.9 
Street lighting 

Number % Energy % % 

of Change Change Sales Change Avg. kWh Change 

Customers per Yr. per Yr. (MWH) per Yr. /Cust./Mo. per Yr. 

2012 92 3,454 3,146 

2013 91 (OJ -0.1% 3,486 0.9% 3,178 1.0% 

2014 91 (OJ -0.5% 3,461 -0.7% 3,169 -0.3% 

2015 100 9 10.1% 3,429 -0.9% 2,853 -10.0% 

2016 103 3 3.2% 3,291 -4.0% 2,654 -7.0% 

2017 103 0 0.0% 3,396 3.2% 2,739 3.2% 

2018 103 0 0.0% 3,399 0.1% 2,741 0.1% 

2019 103 0 0.0% 3,402 0.1% 2,744 0.1% 

2020 103 0 0.0% 3,405 0.1% 2,746 0.1% 

2021 103 0 0.0% 3,408 0.1% 2,749 0.1% 

2022 103 0 0.0% 3,411 0.1% 2,751 0.1% 

2023 103 0 0.0% 3,414 0.1% 2, 753 0.1% 

2024 103 0 0.0% 3,417 0.1% 2, 756 0.1% 

2025 103 0 0.0% 3,420 0.1% 2,758 0.1% 

2026 103 0 0.0% 3,423 0.1% 2,761 0.1% 

2027 103 0 0.0% 3,426 0.1% 2,763 0.1% 

2028 103 0 0.0% 3,429 0.1% 2,766 0.1% 

2029 103 0 0.0% 3,432 0.1% 2,768 0.1% 

2030 103 0 0.0% 3,435 0.1% 2,771 0.1% 

2031 103 0 0.0% 3,438 0.1% 2,773 0.1% 

2032 103 0 0.0% 3,441 0.1% 2, 775 0.1% 

2033 103 0 0.0% 3,445 0.1% 2,778 0.1% 

2034 103 0 0.0% 3,448 0.1% 2,780 0.1% 

2035 103 0 0.0% 3,451 0.1% 2,783 0.1% 

2036 103 0 0.0% 3,454 0.1% 2, 785 0.1% 
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3.2.7 Non-Member 

Big Rivers Optimizes available Member resources by selling excess available resources to Non-Members 

when those sales bring value to our Member-Owners. 

Non-Member Sales will be served from economic capacity of Big Rivers' Member-owners, and are 

adjusted from time to time as resources and economics dictate. Economic capacity and energy will be 

sold either bilaterally or via participation in the MISO Day Ahead and Real Time energy market. Non

Member capacity sales included in this report are made up of Executed Sales of Capacity and Projected 

Sales. Projected sales are the difference between the forecasted Sales target and Executed Sales. The 

forecasted Sales target is frequently evaluated over time to fully optimize available Member resources. 

Optimization includes evaluation of costs to deliver Big Rivers' generation versus buying from the 

market, and when all-in costs of purchasing capacity and/or energy are more economical than 

transmission and associated generation costs, those purchases are made to bring the most value to our 

Members. Since normal operations involve periodic evaluation and results in frequent energy sales and 

purchases, this forecast report does not include energy sales made from on-line available economic 

resources, while sales of capacity are included because capacity is sold as an annual product. Projected 

Sales could be comprised of long term sales, short term optimization sales, and possibly new Member 

additions. (See Non-Member Sales Components Figure 3.1). 

Executed -------

Figure 3.1 

Non-Member Sales Components 

Executed Long-term transactions include capacity sales to several Missouri Municipals beginning in 

2017, contracts with Nebraska customers set to begin in 2018, a multi-year MISO capacity sale to 

GOS Associates, Inc. Big Rivers 2017 Load Forecast I Page 26 



a power marketer beginning in 2018, and a ten-year sale to the Kentucky Municipal Energy Agency 

(KyMEA) to begin in 2019. Combined with around 50 MW of internal native load growth beginning in 

2017 and extending through 2036, these projects further stabilize Big Rivers' revenue and help ensure 

competitive rates for our Member-Owners. 

Short-term Optimization transactions are sales of available economic energy via bilateral hedging 

transactions and participation in the MISO capacity auction and Day Ahead and Real Time energy 

market. These transactions bring value to our Members during the lead time required for execution and 

delivery of Long Term contracts. Data in the table below do not include short-term Optimization sales of 

energy, as these transactions occur intermittently throughout the year. However, all ava ilable economic 

energy not dedicated to non-member sales will be sold in the MISO spot market with hedged prices 

where appropriate. 

Table 3.10 
Non-Member Load 

Peak % 
Demand Change 

(MW) per Yr. 

2012 
2013 

2014 

2015 
2016 

2017 487 

2018 501 2.9% 

2019 500 -0.2% 

2020 500 0.0% 

2021 500 0.0% 

2022 500 0.0% 

2023 500 0.0% 

2024 500 0.0% 

2025 500 0.0% 

2026 500 0.0% 

2027 500 0.0% 

2028 500 0.0% 

2029 490 -2.0% 

2030 480 -2.0% 

2031 480 0.0% 
2032 470 -2.1% 

2033 470 0.0% 

2034 460 -2.1% 

2035 460 0.0% 

2036 450 -2.2% 

Excludes transmission losses 
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3.2.8 Rural System Peak Demand 

Rural system peak demand represents the highest 1-hour rural system load during the summer and 

winter seasons.11 Weather adjusted summer peak demand is projected to increase 28 MW by 2036, 

increasing at an average rate of 0.5% per year.12 Winter peak is projected to increase 25 MW by 2036, 

increasing at an average rate of 0.5% per year. 

Winter CP 

Year (MW) 

2012 454 

2013 480 

2014 612 

2015 568 

2016 487 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

2036 

Table 3.11 
Rural System Peak Demand 

(excluding transformer losses) 

Weather Load SummerCP 

Adjusted CP Factor {MW} 

503 58.2% 534 

501 56.0% 472 

570 43.9% 483 

544 46.9% 505 

492 54.0% 487 

495 53.0% 

496 53.3% 

496 53.4% 

497 53.5% 

498 53.4% 

499 53.4% 

500 53.4% 

500 53.4% 

501 53.5% 

502 53.5% 

503 53.6% 

504 53.7% 

506 53.7% 

507 53.7% 

509 53.8% 

511 53.8% 

512 53.8% 

514 53.9% 

516 53.9% 

517 53.9% 

Weather Load 

Adjusted CP Factor 

487 49.5% 

502 56.9% 

485 55.6% 

511 52.8% 

499 54.0% 

502 52.3% 

502 52.6% 

503 52.8% 

504 52.8% 

505 52.6% 

506 52.6% 

507 52.6% 

508 52.6% 

509 52.7% 

510 52.7% 

512 52.7% 

513 52. 7% 

515 52.8% 

516 52.8% 

518 52.8% 

520 52.9% 

522 52.9% 

523 52.9% 

525 52.9% 

527 53.0% 

11 Summer season includes June through September of each year. Winter season includes January through March 
of t he current year and November and December of the prior year. 

12 Growth is based on weather normalized values for 2016 and 2036 
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3.2.9 Native System Peak Demand 

Native system peak demand represents the sum of rural system 1-hour CP and Direct Serve demand 

coincident with rural system peak. Weather adjusted summer peak demand is projected to increase 64 

MW by 2036, increasing at an average rate of 0.5% per year.13 Winter peak is projected to increase 71 

MW by 2036, increasing at an average rate of 0.6% per year. Direct serve customers are projected to 

contribute an additional 33 MW to Native system 1-hour peak by 2020. 

WinterCP 

Year (MW) 

2012 569 

2013 597 

2014 740 

2015 688 

2016 600 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

2036 

Table 3.12 
Native System Peak Demand 

(excluding transmission losses) 

Weather Load SummerCP 

Adjusted CP Factor (MW) 

618 65.9% 654 

618 64.5% 609 

698 52.2% 602 

664 54.3% 617 

605 61.7% 607 

621 59.9% 

630 60.5% 

641 61.1% 

654 60.7% 

657 60.4% 

658 60.4% 

659 60.3% 

659 60.4% 

660 60.496 

661 60.5% 

662 60.5% 

663 60.6% 

665 60.5% 

666 60.696 

668 60.6% 

670 60.6% 

671 60.6% 

673 60.6% 

674 60.696 

676 60.796 

Weather Load 

Adjusted CP Factor 

607 57.3% 

639 63.2% 

604 64.1% 

623 60.5% 

620 61.0% 

635 58.6% 

645 59.1% 

658 59.6% 

661 60.0% 

662 59.9% 

663 59.9% 

664 59.8% 

665 59.9% 

666 59.9% 

667 59.9% 

669 59.9% 

670 60.096 

672 59.9% 

674 59.9% 

675 59.9% 

677 60.0% 

679 59.9% 

680 59.9% 

682 59.9% 

684 60.096 

13 Growth in winter and summer demands are based on weather adjusted CP for years 2016 and 2036. 
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3.2.10 Total System Non-Coincident Peak Demand 

Total system non-coincident peak demand represents the sum of the 1-hour peaks for Big Rivers' native 

load, Big Rivers' future non-Member load, and HMP&L load. Non-Member and HMP&L load is not 

coincident with Big Rivers' native load. Total system NCP demand is projected to reach 1,279 MW by 

2036. 

Table 3.13 
Total System Peak Demand 

(including transmission losses) 

Weather Weather 
WinterNCP Adjusted Load Summer Adjusted Load 

Year (MW) NCP Factor NCP{MW) NCP Factor 

2012 663 720 67.8% 776 719 58.0% 

2013 697 722 66.0% 724 759 63.5% 

2014 851 803 54.4% 718 720 64.5% 

2015 799 771 56.5% 736 743 61.3% 

2016 705 711 63.6% 726 741 61.8% 

2017 735 61.7% 757 59.8% 

2018 1,245 37.3% 1,284 36.2% 

2019 1,271 37.4% 1,295 36.7% 

2020 1,283 37.4% 1,299 37.0% 

2021 1,287 37.4% 1,301 37.0% 

2022 1,288 37.4% 1,302 37.0% 

2023 1,289 37.4% 1,304 37.0% 

2024 1,290 37.5% 1,305 37.0% 

2025 1,292 37.5% 1,307 37.1% 

2026 1,293 37.5% 1, 309 37.1% 

2027 1,295 37.6% 1,310 37.1% 

2028 1,296 37.7% 1,312 37.2% 

2029 1,298 37.7% 1,304 37.5% 

2030 1,290 38.0% 1,296 37.8% 

2031 1,282 38.4% 1,298 37.9% 

2032 1,284 38.5% 1,290 38.3% 

2033 1,276 38.8% 1,293 38.3% 

2034 1,278 38.8% 1,285 38.6% 

2035 1,269 39.2% 1,287 38.7% 

2036 1,272 39.3% 1,279 39.0% 

Total system load factor drops in 2018 because energy requirements do not include optimized economic 
soles 
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3.3 Weather Adjusted Energy and Peak Demand Requirements 

Rural system energy consumption and peak demand are impacted by prevailing weather. Energy sales 

and peak demand for direct serve customers are not weather sensitive. Both extreme and mild weather 

conditions have been experienced over the most recent four years. As measured by degree days, 2010 

was the hottest year in over 20 years, and 2010 was the coldest year since 1997. More recently, January 

2014 represented one of the most extreme winter months Big Rivers has experienced in the last 20 

years, resulting in a new all-time native system peak of 740 MW. Table 3.14 presents actual and 

weather adjusted energy and peak demand requirements for recent years. 

Table 3.14 
Weather Normalized Native System Energy and Peak Demand 

Energy {MWH) Winter Peak (MW) Summer Peak (MW) 

Actual Normal Actual Normal Actual Normal 

2007 3,325,859 3,306,150 597 601 648 594 
2008 3,313,571 3,354,190 611 617 604 606 
2009 3,159,286 3,272,941 665 630 594 608 
2010 3,411,558 3,321,276 647 616 652 609 
2011 3,344,199 3,385,423 621 576 652 639 
2012 3,282,776 3,337,591 569 618 654 607 
2013 3,371,187 3,403,524 597 618 609 639 
2014 3,381,575 3,377,106 740 698 602 604 
2015 3,270,995 3,333,037 688 664 618 624 
2016 3,244,594 3,272,279 600 605 607 620 

Values represent energy and peak demand without transformer losses 

Under normal peaking weather conditions, Big Rivers' annual peak demand is projected to occur during 

the summer season. Historical data shows, however, that Big Rivers' actual annual peak demand was 

set during winter months in 2008, 2009, 2014, and 2015. The impact of severe weather is greater during 

winter months than summer months due primarily to supplemental electric strip heating; therefore, 

while the base case forecast shows Big Rivers to be summer peaking, under the most extreme weather 

conditions, the system is most likely to be winter peaking. 

3.4 Impact of Existing and Future Energy Efficiency and Demand-Side Management 
Programs 

Big Rivers assisted its Members with the implementation of 10 energy efficiency programs in 2010, and 

added two additional programs in 2013 for a total of 12 programs. The projected impact of these 

programs beginning in 2017 is presented in Section 4.3, Table 4.6. Across the 2011-2016 timeframe, the 

programs continued to grow and yield increasing levels of deemed savings. The impacts of existing 

programs are quantified indirectly in the 2017 Load Forecast through historical sales and peak demand. 

The impacts of new programs and increased participation in existing programs are captured in the 2017 

Load Forecast through post-modeling adjustments. 
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Below are programs that are not tracked for impact because they are educational in nature and/or not 

readily quantifiable. 

• Member websites: Each of the Member distribution cooperative websites provides easy-to-use 

Home Energy Suites. The Suites provide education and calculation methods to improve 

efficiency and save energy in the home. Adjustable inputs specific to a home allows customers 

to compare their current energy use to estimated energy use resulting from various 

improvements in efficiency. 

• Energy Use Assessments: These assessments are provided to commercial and industrial 

customers upon request. Walk-through energy audits help identify simple and low cost 

efficiency measures that customers can install or implement themselves. Third party service 

providers such as the Kentucky Pollution Prevention Center and Department for Energy 

Development and lndependence14 assist customers in achieving energy reduction goals15
• 

Educational programs are also available for employees of commercial and industrial Members. 

• Renewable Energy: Big Rivers offers renewable energy to its Members. Big Rivers is installing 

seven solar generators totaling 120 kW capacity in 2017 

• Energy Savings Analysis: Big Rivers provided energy saving analyses to industrial and large 

commercial customers by combining efforts with the Members, the Department of Energy 

("DOE"16), and the University of Louisville's Kentucky Pollution Prevention Center.17 

• Power Factor Correction: Members' staffs provide assistance to correct lagging power factor at 

a Commercial or Industrial ("C&I") facility. These corrections save money for the customer and 

improve the efficiency of both transmission and distribution facilities. 

• Technology Evaluation: Members' staffs assist in the evaluation and implementation of 

technologies that benefit the productivity, profitability and energy efficiency of a C&I facility. 

3.5 Anticipated Changes in Load Characteristics 

The biggest anticipated change in future load characteristics is growth in non-Member sales, which 

begin in 2017 at 487 MW. Refer to Section 3.2.7 for details on Non-Member load. 

Big Rivers' hourly native system load shape for 2016 is presented in Figure 3.1. The Big Rivers system can 

be summer or winter peaking depending on the severity of seasonal temperatures; however, the system 

is projected to be summer peaking over the next 20 years. 

14 http://energy.ky.gov/Pages/default.aspx 
15 Kentucky Pollution Prevention Center, https://louisville.edu/kppc/es/technical_services.html 
Kentucky's Department for Energy Development and Independence, http://energy.ky.gov/Pages/default.aspx 
16 http://energy.gov/ 
17 https://louisville.edu/kppc/ 
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Figure 3.1 
2016 Annual Load Shape 
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An annual load duration curve for 2016 native load is presented in Figure 3.2. Native system load factor 

for 2016 was 60.8%. 

Figure 3.2 
2016 Annual Load Duration Curve 
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Residential Consumption -Average kWh use per customer has leveled in recent years due primarily to 

energy conservation and increases in appliance efficiencies. Consumption is projected to decline over 

the next 20 years primarily as a result of continued increases in appliance efficiencies and minimal 

GOS Associates, Inc. Big Rivers 2017 Load Forecast I Page 33 



increases in electric heating, cooling, and water heating market shares. Figure 3.3 presents average 

monthly kWh per customer for historical and projected periods. 

Figure 3.3 
Average Monthly Residential kWh Consumption per Customer by Year 
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3.6 Load Forecast Scenarios 

Big Rivers' base case forecast reflects expected economic growth and normal weather conditions. To 

address the inherent uncertainty related to these factors, long-term high and low range projections are 

developed. The range forecasts reflect the energy and demand requirements corresponding to more 

optimistic and pessimistic economic growth, and mild and extreme weather conditions. Tables 3.15 

through 3.18 present the alternative forecast scenarios at the rural system and total system levels.18 

Results at the customer class level are presented in t he Appendix B, pages B-9 through B-15. 

3.6.1 Economy Scenarios 

The optimistic and pessimistic economy scenarios reflect changes in energy sales at the class level and 

peak demand at the rural syst em and direct serve levels. 

18 Weather adjusted values for the base historical year, 2014, are presented in Tables 3.15 through 3.18 for 
comparison purposes 
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Residential - The energy sales forecast scenarios are based on an analysis of number of customers and 

average kWh use per customer. The optimistic customer forecast reflects average growth 50% above 

the base case forecast, and the pessimistic customer forecast reflects average growth 75% below the 

base case forecast. Inputs to the Residential average kWh use model were adjusted as follows in 

developing the optimistic/pessimistic scenarios: 

• Average growth in household income was changed from 2.1% per year in the base case to 3.5% 

in the optimistic scenario and 0.5% in the pessimistic scenario. 

• The price elasticity coefficient was changed from -0.21 in the base case to -0.11 in the optimistic 

scenario and -0.31 in the pessimistic scenario. 

Residential energy sales are projected to increase at an average compound rate of 0.5% per year in the 

base case. Average growth increases to 1.6% per year in the optimistic scenario and falls to -0.4% per 

year in the pessimistic scenario. 

Small Commercial - The energy sales forecast scenarios are based on an analysis of number of 

customers and average kWh use per customer. The optimistic customer forecast reflects average 

growth 50% above the base case forecast, and the pessimistic customer forecast reflects average 

growth 75% below the base case forecast. The high and low scenarios of average kWh use per customer 

for the Small Commercia l class reflect average kWh use 10% above/below the base case forecast. Small 

Commercial energy sales are projected to increase at an average compound rate of 0.9% per year in the 

base case. Average growth increases to 1.6% per year in the optimistic scenario and falls to -0.2% per 

year in the pessimistic scenario. 

Large Commercial-Rural - Energy sales in the optimistic and pessimistic scenarios are 20% higher or 

lower, respectively, than the base case. The addition or loss of 1 to 2 customers in this class could 

impact sales by 20%. 

Large Commercial-Direct Serve - Energy sales in the optimistic and pessimistic scenarios are 5% higher 

and lower than the base case and reflect the assumption of the addition or loss of one customer. 

Street Lighting - Energy sales for the optimistic and pessimistic scenarios are 5% higher or lower than 

the base case. 

Irrigation - Energy sales for the optimistic and pessimistic scenarios are 20% higher or lower than the 

base case. 

Rural Peak Demand - The optimistic and pessimistic scenarios in rural peak demand reflect the 

respective energy sales scenarios. Base case summer and winter load factors are applied to the 

optimistic and pessimistic rural system energy sales forecasts to derive the peak demand scenario 

forecasts. 

Direct Serve Peak Demand - The optimistic and pessimistic scenarios reflect the base case values 

plus/minus 5%. 

GDS Associates, Inc. Big Rivers 2017 Load Forecast I Page 35 



Energy {MWH) 

Pessimistic Base 

2016 3,272,279 3,272,279 

2021 3,209,069 3,474,891 

2026 3,155,483 3,501,719 

2031 3,116,750 3,544,285 

2036 3,087,352 3,593,196 

Energy (MWH) 

Pessimistic Base 

2016 2,304,554 2,304,554 

2021 2,120,358 2,328,879 
2026 2,066,772 2,355,707 

2031 2,028,039 2,398,273 

2036 1,995,377 2,443,749 

Table 3.15 

Optimistic/Pessimistic Economy 
Native System 

Winter Peak Demand 

Optimistic Pess. Base Opti. 

3,272,279 605 605 605 

3,772,649 604 657 716 

3,894,838 592 661 741 

4,045,005 581 668 770 

4,204,585 573 676 801 

Table 3.16 
Optimistic/Pessimistic Economy 

Rural System 

Winter Peak Demand 

Optimistic Pess. Base Op ti. 

2,304,554 492 492 492 

2,569,336 454 498 550 

2,691,525 441 502 574 
2,841,693 430 509 603 
2,997,666 422 517 634 

Values for 2016 in Tables 3.15 and 3.16 represent weather normalized amounts 

3.6.2 Weather Scenarios 

Summer Peak Demand 

Pess. Base Opti. 

620 620 620 

609 662 722 

597 667 748 

587 675 779 

579 684 811 

Summer Peak Demand 

Pess. Base Opti. 

499 499 499 

460 505 557 

448 510 583 

438 518 614 

430 527 646 

Rural system energy and peak demand is weather sensitive. The impact of weather on industrial 

customers is insignificant. Under extreme weather conditions, rural system energy is projected to be 7% 

higher than normal, and peak demand is projected to be approximately 16% higher than normal. The 

impact of extreme weather conditions on winter peak demands is approximately twice that on summer 

peak demand. 

Energy Sales - The extreme and mild weather scenarios were developed using the Residential and Small 

Commercial energy use models. The most extreme heating and cooling degree day values from the most 

recent 20 years were input into the regression models to estimate energy sales under extreme 

conditions. Heating degree days totaling 4,771 were recorded in 1996, and cooling degree days totaling 

2,066 were recorded in 2010.19 

Rural System Peak Demand -The extreme and mild weather scenarios were developed using base case 

energy and extreme load factors. Extreme winter season load factor was assumed at 45.2% in 2017, 

19 Average for Evansville, IN; Paducah, KY; and Louisville, KY 
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rising to 46.0% by 2036. Extreme summer load factor was assumed at 48.2% in 2017, rising to 48.6% by 

2036. 

Table 3.17 
Mild/Extreme Weather 

Native System 

Energy (MWH) Winter Peak Demand Summer Peak Demand 

Mild Base Extreme Mild Base Extreme M ild Base Extreme 

2016 3,272,279 3,272,279 3,272,279 605 605 605 620 620 620 

2021 3,347,168 3,474,891 3,629,644 582 657 743 620 662 706 

2026 3,372,151 3,501, 719 3,659,113 586 661 749 625 667 712 

2031 3,413,284 3,544,285 3,704,569 592 668 757 632 675 721 

2036 3,460,837 3,593,196 3,756,284 599 676 766 640 684 731 

Table 3.18 
Mild/Extreme Weather 

Rural System 

Energy (MWH) Winter Peak Demand Summer Peak Demand 

Mild Base Extreme Mild Base Extreme Mild Base Extreme 

2016 2,304,554 2,304,554 2,304,554 492 492 492 499 499 499 

2021 2,201,156 2,328,879 2,483,632 423 498 585 463 505 549 

2026 2,226,139 2,355,707 2,513,101 427 502 590 468 510 555 

2031 2,267,272 2,398,273 2,558,556 433 509 598 475 518 564 

2036 2,311,390 2,443,749 2,606,837 440 517 607 483 527 574 

Values far 2016 in Tables 3.17 and 3.18 represent weather normalized amounts 

3.7 Research and Development 

Big Rivers conducts residential surveys periodically to monitor changes in household major appliances 

and various end-uses. This schedule is expected to cont inue in future years. Results from the surveys 

are used t o develop key inputs for t he load forecasting models. 

Big Rivers will continue to uti lize end-use dat a and information obtained from its appliance saturation 

studies, along with data available from t he Energy Information Association ("EIA" ) and any other sources 

that may become available in the future. 

Big Rivers will continue to review and test alternative forecasting model methodologies and model 

specifications. It is anticipated that statistically adjusted end-use models will be used to forecast 

average use per customer. Big Rivers will also evaluate developing models at the individual customer 

class level in addition to the higher level rural system and direct serve categories. 

Big Rivers assists its t hree Members in evaluat ing the potential impacts of new energy efficiency and 

demand response programs. Big Rivers continues to monitor potent ial load management and other 

demand response type programs. 
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4. Forecast Methodology 

The forecast was developed using quantitative and qualitative methods. Econometrics was used to 

develop forecasting models to project the number of customers and average energy consumption per 

customer for the Residential and Small Commercial classifications, and peak demand for the rural 

system. Informed judgment, combined with historical trends, was used to project energy consumption 

and peak demand for each large commercial customer. The number of customers and energy sales for 

the street lighting and irrigation classes were projected based on historical trends and judgement. 

Big Rivers contracted with GDS to assist in developing the load forecast. The preliminary forecasts were 

reviewed with Member management. The Members' forecasts were finalized and aggregated to the Big 

Rivers level. 

4.1 Load Forecast Database 

Energy consumption and peak demand are influenced by a number of factors; therefore, a considerable 

amount of data was obtained in developing Big Rivers' load forecast. Energy, peak demand, and pricing 

data at the Big Rivers and Member levels were collected. Economic data was obtained to update the 

service area economic outlook. Various types of weather data for local weather stations were collected. 

Additionally, appliance market share and efficiency data were developed through surveys or obtained 

via independent sources. Table 4.1 identifies the data that are regularly collected and used in 

development of the load forecast. 

Electric System Data - Number of customers, kWh sales, and sales revenue by customer class and 

month were collected from each Member distribution cooperative. Additionally, monthly rural system 

peak demand was collected. Hourly load data for the different components of Big Rivers' control area 

(rural system by distribution cooperative, HMP&L, and direct serve load) is available. 

Economic Data - The economic outlook used in development of the 2015 Load Forecast was obtained 

from the University of Louisville and from Woods and Poole Economics.20 Data representing those 

counties in which the vast majority of Big Rivers' Members' customers reside were used to develop 

service area economic outlooks for each of Big Rivers' Members21
. Historical and projected data series 

for number of households, average househo ld income, total employment, retail sales, and gross regional 

product we re collected. The economic outlook contains data on a monthly basis for 1980 - 2040. 

Weather Data - Monthly heating and cooling degree days, and maximum and minimum monthly 

temperatures were collected for the Evansville, Indiana; Paducah, Kentucky; and Louisville, Kentucky 

weather stations22
• Additionally, Big Rivers subscribes to the MDA EarthSat Weather23

, which provides 

hourly observations for multiple weather variables. 

20 Moody's Analytics, March 2015. 
21 Kenergy (Caldwell, Crittenden, Daviess, Hancock, Henderson, Hopkins, Lyon, Mclean, Ohio, Union, Webster) 
JPEC (Ballard, Carlisle, Graves, Livingston, Marshall, McCracken) 
MCRECC (Breckinridge, Grayson, Meade, Ohio) 
22 National Oceanic and Atmospheric Administration, http://www.ncdc.noaa.gov/IPS/lcd/lcd.html 
23 http://weather.earthsat.com/ 
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Data Category 

Electric System 

Economic 

Weather 

Price 

End-use 

Housing 
Characteristics 

Table 4.1 
Load Forecast Database 

Data Source 

Big Rivers and its three Member 
distribution cooperatives 

Woods & Poole Economics 

University of Louisville 

National Oceanic ond 
Atmospheric Administration 

Big Rivers ond its three Member 
distribution cooperatives 

Big Rivers 

Energy Information 
Administration 

Big Rivers 

Energy Information 
Administration 

Data Element 

Number of customers, kWh 
soles and revenues by class, 
system peok demand 

Number of households 

Total employment 

Average household income 

Retoil sales 

Gross regional product 

Personal consumption 

expenditure index 

Heating and cooling degree 
days 

Temperature 

Average cents per kWh 

Appliance saturations 

Appliance efficiencies 

Appliance unit energy 
consumption {kWh} 

Size of home 

Number of people per home 

End-Use Data - Big Rivers conducts residential customer surveys periodically to collect data needed to 

estimate market share for different types of heating, cool ing, and water heating systems and various 

household appliances. Additionally, data regarding housing characteristics were collected. Surveys 

were conducted in 2017, 2013, and 2009. 

Appliance Efficiency Data - Big Rivers collects appliance efficiency information published by the EIA in 

its Annual Energy Outlook 24
• Average efficiencies for heating, cooling, water heating and other 

household appliances were obtained and provided information used in developing projections of 

average energy use per customer for rural system customers. 

Housing Characteristics Data - Big Rivers conducts residential customer surveys periodically to collect 

data needed to estimate housing characteristics. Surveys were conducted in 2017, 2013, and 2009. 

4.2 Forecast Model Inputs 

Electric System Data - Number of customers, kWh sales, and sales revenue were obtained by customer 

class from the RUS Form 7 for each Member distribution cooperative. The data is available on a monthly 

24 Energy Information Administration, 2017 Annual Energy Outlook, Table 31. 
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basis. Monthly peak demand for the rural system is available from the data used in preparing wholesale 

power bills to the Members. Monthly energy and peak demand for each large industrial customer was 

provided by the Members. Hourly load data is available at different levels, including the native system, 

rural system, HMP&L, and direct serve categories. 

Retail Price of Electricity - The load forecast includes the impacts of projected•••lin the real retail 

price of electricity over the forecast horizon. Average price reflects class revenue divided by class kWh. 

The amount was then expressed in real, or deflated, terms by applying the GDP price index ($2009=100). 

Projected retail electricity prices were developed by Big Rivers in collaboration with the Members. The 

price of competing fuels is quantified indirectly in the forecast through changes in the markets shares of 

electric space heating and electric water heating. 

Economic Impacts - The forecast captures changes in number of households, average household 

income, and total employment. Number of households is the independent variable in the long term 

residential customer models. Household income is one of the driver variables specified in the residential 

use per customer models. Employment is the driver variable in the long term small commercial 

customer models. The projected values for each of these demographic and economic variables were 

obtained from the University of Louisville and from Woods and Poole Economics. 

Appliance Market Share - The Members' forecasts incorporate service-area specific market shares of 

electric appliances and changes in technology. Projections of market share were based on Big Rivers' 

appliance saturation survey data, census data, and data obtained from the EIA. The market shares for 

electric heating, electric water heating, and electric air conditioning are all projected to increase 

throughout the forecast horizon, but at a decreasing rate as maximum saturation levels are approached. 

Market shares for all other appliances were based on data obtained from EIA. 

Appliance Efficiency-Appliance efficiencies are included in the forecast to account for changes in 

consumption due to changes in the average efficiency of the major electric equipment and appliances in 

use. Changes in appliance efficiencies occur when customers replace older equipment with newer 

models. The appliance efficiency information included in the 2017 Load Forecast was obtained from 

EIA's Annual Energy Outlook. 25 

Weather Data - The load forecasting models incorporate weather data for Paducah, Kentucky; 

Louisville, Kentucky; and Evansville, Indiana. Heating and cooling degree days are included in the model 

to forecast rural system average energy use per customer to account for changes in consumption 

resulting from changes in weather. Similarly, peak day degree days are included in the model to 

forecast rural system peak demand to quantify the extremity of weather during peaking periods. 

DSM and Government Sponsored Programs - The forecast implicitly includes through the historical 

energy sales data the impacts of Big Rivers' existing DSM programs and current educational and 

conservation programs. Impacts from increased participation in existing programs and from new 

programs was obtained from Big Rivers' DSM studies and included in the forecast as a post-modeling 

adjustment. 

25 Energy Information Administration, 2017 Annual Energy Outlook. 
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4.3 Key Load For ecast Assumpt ions 

The key assumptions made during the development of the 2017 Load Forecast focused on changes in 

t he economy, weather, retail electricity price, appliance market shares, and appliance efficiencies. The 

assumptions apply broadly to each of the three Members and to Big Rivers. 

Economic Outlook - Big Rivers' management concluded that changes in economic activity over the 

forecast horizon are reasonably represented by the projections obtained from Moody's Analytics. 

Economic outlooks were developed individually for each Member and quantified in the forecasting 

models. Historical and projected values for the economic data are presented in Table 4.2. 

Table 4.2 

Economic Outlook 

Real Total 
Rea/Gross Personal Real Average Real Retail Price Index -

Employment Metro Product Households Income ($2009 Household Sales ($1009 GDP, 
Year {thousands} ($1005 millions) (thousands) millions) Income($) millions) {2009=100} 

2007 122.0 $7,173 197,163 $7,185,104 $36,442 $2,967 92.0 
2008 120.9 $7,178 197,085 $7,441,131 $37,756 $2,882 94.8 
2009 117.1 $7,093 195,904 $7,459,116 $38,075 $2,699 97.3 
2010 116.8 $7,494 195,010 $7,499,422 $38,457 $2,827 99.2 
2011 118.7 $7,653 195,466 $7,800,877 $39,909 $2,995 100.0 
2012 119.4 $7,659 196,114 $7,874,245 $40,151 $3,105 101.2 
2013 119.5 $7,886 196,761 $8,055,572 $40,941 $3,148 103.3 
2014 120.7 $8,084 197,409 $8,153,009 $41,300 $3,196 105.2 
2015 122.3 $8,277 198,057 $8,309,992 $41,958 $3,239 106.7 
2016 123.8 $8,438 198,647 $8,494,581 $42,762 $3,286 108.3 
2017 125.3 $8,597 199,237 $8,678,401 $43,558 $3,330 109.9 
2018 126.6 $8,754 199,826 $8,864,470 $44,361 $3,372 111.7 
2019 128.0 $8,911 200,416 $9,054,686 $45,179 $3,413 114.2 
2020 129.3 $9,068 201,006 $9,250,166 $46,019 $3,453 117.0 
2021 130.6 $9,225 201,369 $9,445,056 $46,904 $3,491 119.8 
2022 131.8 $9,383 201,731 $9,643,131 $47,802 $3,528 122.3 
2023 133.1 $9,541 202,094 $9,840,612 $48,693 $3,564 124.9 
2024 134.3 $9,698 202,456 $10,036,097 $49,572 $3,601 127.5 
2025 135.4 $9,856 202,819 $10,235,810 $50,468 $3,637 130.2 
2026 136.6 $10,013 202,982 $10,431,072 $51,389 $3,673 132.8 
2027 137.7 $10,170 203,146 $10,620,620 $52,281 $3,709 135.4 
2028 138.8 $10,328 203,309 $10,807,566 $53,158 $3,744 138.1 
2029 139.9 $10,485 203,473 $10,991, 799 $54,021 $3,778 140.9 
2030 140.9 $10,643 203,636 $11,169,267 $54,849 $3,813 143.7 
2031 141.9 $10,800 203,614 $11,332, 728 $55,658 $3,847 146.6 
2032 142.9 $10,958 203,592 $11,489,932 $56,436 $3,881 149.5 
2033 143.8 $11,115 203,571 $11,644,683 $57,202 $3,916 152.4 
2034 144.7 $11,272 203,549 $11,800,956 $57,976 $3,950 155.4 
2035 145.6 $11,429 203,527 $11,964,820 $58,787 $3,985 158.6 
2036 146.4 $11,586 203,294 $12,124,535 $59,640 $4,020 161.7 
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Weather - The forecast is based on the assumption that heating and cooling degree days during the 

forecast horizon would be equal to the most recent 20-year averages. It was assumed that degree days 

for Paducah, Kentucky; Louisville, Kentucky; and Evansville, Indiana provided reliable coverage of 

weather conditions for the Big Rivers service area. Values in the following table represent averages for 

the three stations. 

Table 4.3 

Degree Days 

Heating Cooling Summer 
Degree Degree Winter Peak Peak 

Year Days Days Temperature Temperature 

1997 4,574 1,227 -2 99 

1998 3,596 1,751 9 97 

1999 3,840 1,512 3 101 

2000 4,418 1,439 7 96 

2001 3,997 1,514 2 97 

2002 4,162 1,857 11 99 

2003 4,284 1,249 0 95 

2004 3,991 1,419 0 94 

2005 4,096 1,678 -6 97 

2006 3,801 1,440 6 95 

2007 3,923 2,017 6 105 

2008 4,399 1,559 8 96 

2009 4,141 1,350 0 96 

2010 4,452 2,066 3 103 

2011 3,961 1,724 l 100 

2012 3,460 1,925 15 107 

2013 4,440 1,526 11 96 

2014 4,674 1,608 -2 97 

2015 3,886 1,688 -6 95 

2016 3,671 1,937 8 97 

Average 4,088 1,624 4 98 
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End-Use Characteristics -Assumptions regarding future changes in appliance saturation levels are 

based on historical trends developed from Big Rivers' appliance saturation surveys and data obtained 

from the EIA. It was assumed that the market shares for central electric space heating, central air 

conditioning, and electric water heating wil l cont inue to increase over time, but at declining rates as 

their respective maximum saturation levels are approached. Assumptions regarding changes in 

appliance efficiencies were based on informat ion obtained from EIA's 2017 Annual Energy Outlook. 

Table 4.4 
Major Electr ic Appliance Market Shares and Efficiencies 

Electric Electric Air 
Electric Electric Air Water Heating Conditioning 

Year Heating Conditioning Heating Efficiency Efficiency 

2012 44.0% 86.0% 68.4% 7.94 12.80 
2013 44.4% 86.0% 68.4% 8.03 13.04 
2014 44.7% 86.0% 68.4% 8.13 13.27 

2015 45.1% 86.0% 68.4% 8.22 13.50 
2016 45.2% 86.1% 68.4% 8.31 13.72 
2017 45.2% 86.1% 68.5% 8.40 13.94 
2018 45.3% 86.6% 68.5% 8.49 14.16 
2019 45.3% 86.6% 68.5% 8.58 14.37 
2020 45.3% 86.7% 68.6% 8.67 14.58 
2021 45.4% 86.7% 68.6% 8.75 14.79 
2022 45.5% 86.8% 68.7% 8.84 14.99 

2023 45.6% 86.8% 68.8% 8.92 15.19 
2024 45.6% 86.9% 68.8% 9.00 15.39 
2025 45.7% 86.9% 68.8% 9.08 15.58 

2026 45.8% 87.0% 68.9% 9.16 15.77 
2027 45.9% 87.0% 68.9% 9.24 15.95 
2028 45.9% 87.1% 69.0% 9.31 16.14 

2029 46.0% 87.1% 69.0% 9.39 16.31 
2030 46.0% 87.2% 69.0% 9.46 16.49 
2031 46.1% 87.2% 69.1% 9.53 16.66 

2032 46.2% 87.3% 69.1% 9.60 16.83 
2033 46.2% 87.3% 69.2% 9.67 17.01 
2034 46.3% 87.4% 69.2% 9.74 17.18 

2035 46.4% 87.4% 69.3% 9.81 17.35 
2036 46.4% 87.4% 69.3% 9.88 17.52 

Electric Heating Efficiency represented as Heating Seasonal Performance Factor (HSPF) 

Air Conditioning Efficiency represented as Seasonal Energy Efficiency Ratio {SEER) 

Electric Water Heating Efficiency represented as Efficiency Factor (EF) 

Electric 
Water 

Heating 

Efficiency 

0.91 

0.90 
0.91 
0.91 

0.91 
0.92 
0.92 

0.93 
0.93 
0.94 
0.95 
0.95 
0.96 
0.97 
0.97 

0.98 
0.98 

0.99 
0.99 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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Retail Electricity Prices - The average price of electricity to rural system customers is expected to 

··············-and then··········· 
Projections were developed internally by Big Rivers' staff and representatives from each 

Member and represent the quotient of total class revenue and total class kWh. 

Demand Side Management - The DSM impacts included in the forecast are based on the Big Rivers' 

Electric Demand-Side Management Potential Study, completed in 2017. New measures were 

incorporated into the analysis of existing programs, but no new programs were added to the portfolio 

originally designed in 2010. Adjustments were made to the programs such as LED were added to the 

residential lighting and weatherization was changed from whole house to duct sealing in the ala-carte 

program. The basic programs are still intact, just modified to increase the cost effectiveness or 

introduce new technology. The load forecast is based on the assumption that the impacts of existing 

DSM programs are captured through the historical energy sales and peak demand data used to develop 

the forecast models . The impacts of new measures are applied to results of the modeling analysis to 

produce the final forecasts. Table 4.5 presents the energy and demand impacts associated with DSM. 

Table 4.5 
DSM Program Impacts 

Energy Energy 
Rural Efflciency Adjusted Rural Efficiency Adjusted 

Energy Program Energy Peak Program Peak 
Sales Impact Sales Demand Impact Demand 

Year (MWh) {MWh) {MWh) {MW) {MW) {MW) 

2017 2,200,164 9,654 2,190,511 503 1 502 
2018 2,224,509 19,509 2,205,001 505 3 502 
2019 2,242,272 28,836 2,213,436 507 4 503 
2020 2,255,138 38,111 2,217,028 509 6 504 
2021 2,259,518 41,690 2,217,828 511 6 505 
2022 2,271,901 50,212 2,221,689 513 8 506 
2023 2,282,155 58,478 2,223,677 516 9 507 
2024 2,295,861 66,745 2,229,115 518 10 508 
2025 2,311,411 74,040 2,237,371 520 11 509 
2026 2,324,637 81,245 2,243,392 523 12 510 
2027 2,338,416 88,266 2,250,150 525 13 512 
2028 2,353,432 95,313 2,258,119 528 14 513 
2029 2,368,227 101,708 2,266,519 530 15 515 
2030 2,383,108 107,851 2,275,258 533 16 516 
2031 2,397,867 113,951 2,283,916 535 17 518 
2032 2,412,626 120,052 2,292,574 538 18 520 
2033 2,427,385 126,152 2,301,233 541 19 522 
2034 2,442,144 132,253 2,309,891 543 20 523 
2035 2,456,902 138,353 2,318,549 546 21 525 
2036 2,471,661 144, 454 2,327,208 548 22 527 

Program MW impacts reflect summer season 
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4.4 Forecast Model Specification 

Forecast models were developed to forecast the number of customers and average use per customer for 

the residential and small commercial classes and peak demand for rural system requirements. The 

models were developed individually for each of Big Rivers' Member distribution cooperatives. A rural 

system peak demand model was also developed at the Big Rivers level. Regression techniques are used 

to develop the forecasting models. All models are expressed in linear functional form and are 

developed using monthly time series data. ltron's MetrixND software was used to perform the 

modeling analysis. 

4.4.1 Residential Class 

Residential Customers -Two models were used in developing the customer forecasts for the Member 

cooperatives, one for the short term and a second for the long term. The short-term models are based 

on the recent past and extrapolate the trend over the first three years of the forecast horizon. The long

term models for each Member distribution cooperative provide projections for 15 years and quantify 

the impacts of the number of households in counties served by the cooperatives and each cooperative's 

share of county households served. Additionally, an autoregressive parameter is included in each long

term model to correct for serial first-order autocorrelation, which is common in models specifying time 

series data. Theoretically, the number of residential customers increases when the number of 

households in the service area increases. 

The short-term models were used to develop customer forecasts for up to three years. The long-term 

models are more appropriate for forecasting over the long term because they capture the impacts of 

long-term changes in the number of households. The same modeling approach is applicable for each of 

Big Rivers' three Members. The short-term models are expressed in linear form and take the 

specification: 

RCUST = Po + P1 (TREND) + E 

RC UST 

TREND 

~o 

~l 
E 

= 
= 
= 
= 
= 

Number of residential customers 

Time trend, the value for which increments by 1 

Coefficient for the model constant, or intercept 

Coefficient for the Trend parameter 

Unexplained model error 

The long-term models are expressed in linear form and take the specification: 

RC UST = Po + P1 (HH) + P2 (HHMKT) + p3 (AR) + E 

RC UST = Number of rural system customers 

HH = Number of households 

HHMKT = Market share of county households 

~o = Coefficient for the model constant, or intercept 

~l = Coefficient for the Households parameter 

~2 = Coefficient for autoregressive parameter 

E = Unexplained model error 
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Refer to Appendix C, Forecast Model Specifications, for the statistical output for the individual customer 

models. 

Residential Energy Use per Customer -A statistically adjusted end-use ("SAE") model was developed 

for each Member cooperative to forecast average use per customer. The SAE modeling structure 

combines the benefits of both end-use and econometric models. For this forecast, three main indices, 

each representing key end-use components, are incorporated in a regression model, which provide the 

framework for measuring changes in residential consumption based on changes in the three indexes. 

Separate indexes are developed for space heating, air conditioning, and base load appliances. The 

structure of an example SAE model is illustrated in Figure 1. 

The data requirements for a true end-use model are relaxed in the SAE framework, as regional or 

national data for several inputs are utilized. Through regression techniques, these factors quantify 

changes in average monthly consumption. The response to multiple key drivers of electricity can be 

aggregated through the development of the three main indices, eliminating the primary weakness of a 

traditional econometric model, in which key factors are quantified individually. 

Figure 1 -Statistically Adjusted End-Use Model 
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The indexes are quantified in the regression model; therefore, all the statistical diagnostics are 

produced, which provide a means for evaluating the SAE specification. The SAE model takes on the 

following form: 

RUSE = Po + P1 (HEAT) + Jh (COOL) + p3 (BASE) + p4 ... Pn (Month) + € 

RUSE = Residential kWh use per consumer per month 

HEAT = Space heating index 

COOL = Air conditioning index 

BASE = Base appliance index 

~o = Coefficient for the model constant, or intercept 

~1 = Coefficient for the Heat parameter 

~2 = Coefficient for the Cool parameter 

~3 = Coefficient for the Base parameter 

~4· .. ~n = Coefficients for monthly binary variable parameters 

€ = Unexplained model error 

The average use per customer model is developed using monthly data. 

The indices are developed as described below. The coefficients are estimated using least squares 

regression procedures. 

Space Heating Index - The space heating index combines the following appliance, household, price, 

economic, and weather factors that directly impact the level of space heating electricity consumption in 

a home: 

• Market share of electric space heating devices 

• Average device efficiency 

• Home size 

• Number of householders 

• Real retail price of electricity 

• Household income 

• Heating degree days 

These variables increase or decrease the index depending on how they impact space heating 

consumption. Market share, size of home, income, and degree days all increase consumption as they 

increase. Device efficiency, home efficiency, and price of electricity decrease consumption as they 

increase. When available, system-level data is used for each of the heating factors. If system-specific 

data is not available, such as device efficiency, regional or national trends that are easier to obtain can 

be utilized. The index is developed on a monthly basis. 
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Air Conditioning Index - The air conditioning index is built in the same manner as the space heating 

index, but focuses instead on air conditioning equipment. The key variables used to develop the air 

conditioning index include: 

• Market share of electric air conditioning devices, including room units 

• Average device efficiency 

• Home size 

• Number of householders 

• Real retail price of electricity 

• Household income 

• Cooling degree days 

Base Load Index - The base load index captures the general trend associated with increased penetration 

of plug appliances, lighting, and water heating in the home. The base load index takes into account use 

associated with the following appliances and influential factors : 

• Water heaters 

• Refrigerators 

• Separate freezers 

• Electric ranges and ovens 

• Electric clothes washers and dryers 

• Dishwashers 

• Televisions and DVRs 

• Computers 

• Lighting 

• Miscellaneous load 

The index is modified to include impacts associated with price of electricity, household income, and 

number of people in the household. As the real price of electricity goes up, the base load index goes 

down. An increase in household income has a positive effect on the base load index as more money is 

available for plug load electronics. The number of people in the household also has a positive effect on 

usage. More people in the home leads to more loads of laundry, more showers, more loads of dishes, 

and more lighting usage. The impact of weather on use of these appliances is negligible, so weather is 

not included as a factor in the base load index. 

Price Elasticity - The real price of electricity parameter is expressed in annual amounts (value for each 

month held constant at the annual value) to mitigate the monthly variation in average price, which is 

expressed as revenue per kWh. The elasticity of demand with respect to price is derived through 

independent regression models and input as one of the factors impacting all three indexes. For all three 

Member cooperatives, consumption is inelastic with respect to price, as a one percent change in 

average annual price does not produce a one percent or higher change in average annual consumption. 

The price elasticity coefficients for the three Members are listed below and compared to independent 

sources. 
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Table 4.6 
Price Elasticity 

Price 

Source Elasticity 

JPEC -0.13 

MCRECC -0.30 

Kenergy -0.20 

EIA -0.15 

RAND -0.30 

NREL -0.27 

EIA: Assumptions to the 2012 Annual Energy Outlook, Residential 
Demand Module 

(http://www.eia.gov/forecasts/aeo/assumptions/pdf/0554(2012}.pdf) 

RAND: Rand Journal of Economics, Vol. 39, Nbr. 3, Autumn 2008, 
Peter Reiss and Mathew White 

http ://www.coursehero.com/file/5044646/21-Re iss-White-RJ E-2008-
Prices-And-Pre ssure s/ 

NREL: National Renewable Energy Laboratory, February 2006 

http://www.nrel.gov/docs/fy06osti/39512.pdf 

The Base, Heat, and Cool parameters in each model are significant at the 0.05 alpha, 95% confidence 

level, and there are no indications of co llinearity problems between any of the model inputs. Refer to 

Appendix D, Econometric Model Specifications, for the statistica l output for the individual average use 

per residential customer models. 

Total Residential Energy Sales - Total residential energy sales are computed as the product of number 

of customers and average energy use per customer. 

4.4.2 Small Commercial Class 

Small Commercial Customers - Models were developed t o forecast number of customers for both the 

short term and long term horizons. The short-term models are based on the recent past and 

extrapolate the trend over the first three years of the forecast horizon. The long-term models quantify 

the impacts of the employment growth in the service areas for each Member and provide projections 

for 15 years. 
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The short-term models are expressed in linear form and take the specification: 

SCCUST = ~o + ~i (TREND) + E 

SCCUST = Number of small commercial customers 

TREND = Time trend, the value for which increments by 1 

~a = Coefficient for the model constant, or intercept 

~1 = Coefficient for the Trend parameter 

E = Unexplained model error 

The long-term models are expressed in linear form and take the specifications: 

SCCUST = ~o + ~1 (EMP) + ~2 (AR) + E 

SCCUST = Number of small commercial customers 

EMP = Total non-farm employment 

SCCUST t-1 = 

~a = 
~l · ··~n = 

Number of small commercial customers from prior month 

Coefficient for the model constant, or intercept 

Coefficients for the respective model parameters 

E = Unexplained model error 

See Appendix C, Econometric Model Specifications, for the statistical output for the customer models. 

Small Commercial Energy Use per Customer - The Small Commercial classification consists of a wide 

variety of customers. Annual peak demands for customers in the class range from less than 5 kW for the 

smaller customers up to 999 kW for the largest customers. Factors impacting one group of customers in 

the class may not impact other groups. Average energy use per customer has been relatively flat or 

trending down over time. It is assumed that this trend will continue as older equipment is replaced with 

new, higher efficient units. 

The models developed to forecast average use for each year of the forecast horizon quantify the 

impacts of increasing appliance efficiencies and weather conditions. The model for JPEC also includes 

average use from the prior year as an independent variable. The models are expressed in linear form 

and take the following specifications. 

SCUSE = ~a + ~1 (WTCDD) + ~2 (WTHDD) + ~3··-~n (Month) + E 

SCUSE = Small Commercial kWh use per consumer per month 

WTCDD = Weighed cooling degree days (degree days x appliance efficiency) 

WTHDD = Weighed heating degree days (degree days x appliance efficiency) 

~a = Coefficient for the model constant, or intercept 

~1- .. ~n = Coefficients for the respective model parameters 

E = Unexplained model error 

Total Small Commercial Energy Sales - Total small commercial energy sales are computed as the 

product of number of customers and average energy use per customer. 
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4.4.3 Large Commercial Class - Rural System 

The number of rural system large commercial customers is projected to increase from 28 to 29 in 2018 

and then remain constant through 2036. Each is projected on an individual basis. Projections of 

number of customers, energy sales, and peak demand are set at the most recent historical values and 

adjusted for expected changes in operations that can be identified by Member management. 

4.4.4 Large Commercial Class - Direct Serve 

Beginning in 2017, there are 20 direct serve large commercial customers. Each is projected on an 

individual basis. Projections of number of customers, energy sales, and peak demand are set at the 

most recent historical values and adjusted for expected changes in operations that can be identified by 

Member management. 

4.4.S Street Lighting Class 

Street Lighting sales comprise approximately 0.1% of rural system sales. Projections of number of 

customers and energy sales are based on historical trends and judgement. 

4.4.6 Irrigation Class 

Irrigation sales comprise less than 0.1% of rural system sales. Projections of number of customers and 

energy sales are based on historical trends and judgement. 

4.4.7 Rural System Peak Demand 

Regression models are developed to project rural system CP demand for each Member cooperative and 

aggregated to the Big Rivers total. Growth in long term rural system demand tracks energy sales more 

than other influential factors; therefore, trended rural system energy sales is specified in the model as 

the primary driver of long term growth over the forecast horizon. Trended energy reflects the non

linear trend in historical and projected sales and excludes variations in sales due to weather. Peak day 

average daily temperature parameters are included for each month to capture swings in monthly and 

annual peaks due to weather conditions. 

The model specification is expressed in linear form and takes the following specification. 

RURALPEAK = Po + 

(31 (EGY_TREND) + 

B2(PEAKHDD) + 83 (PEAKCDD) + 

84(fEB) + Ps (MAR) + (3G(APR) + P1(MAY) + 

Bs(JUN) + pg (JUL) + P1o(AUG) + P11 (SEP) + 

P12 (OCT) + (313(NOV) + P14(DEC) + 

f31s (AR) + 

E 
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Where: 

RURALPEAK 

EGY_TREND 

PEAKHDD 

PEAK COD 

FEB ... DEC 

~o 

~1···~15 

E 

= 
= 
= 
= 
= 
= 
= 
= 

Rural system peak demand 

Rural system energy trend 

Peak day heating degree days for January based on a SS degree base 

Peak day heating degree days for February based on a 7S degree base 

Binary variable equal to 1 in each respective month, 0 otherwise 

Coefficient for the model constant, or intercept 

Coefficients for the respective model parameters 

Unexplained model error 

4.4.8 Native System Peak Demand 

Native system peak demand is projected as the sum of rural system and direct serve peak demands. 

Direct serve peak demand is computed as the product of aggregate direct serve customer NCP and a 

projected coincidence factor, which represents the average of historical values. 

4.4.9 Henderson Municipal Power & Light 

Projections of Henderson Municipal Power & Light energy sales and peak demand were developed by 

HMP&L and provided to Big Rivers. 

4.4.10 Non-Member Energy Sales and Peak Demand 

Projections of non-Member energy sales and peak demand are based on internal analysis completed by 

Big Rivers' staff. Projections reflect information available from Big Rivers' Energy Services Department 

as of July, 2017. 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Member System Retail Sales Dlstr. Native sales HMP&L Non-Mbr Total Sales Trans. Native Requirements Total Energy Requirements 
Losses ( (!>distribution) cc distr) CC distr) C (!>distribution) Losses (w/transmlsslon losses) Cw/transmission losses) 

Actual Nonnal DSM DSM Adj. Percent Actual Nonna I Actual Normal Actual Normal Percent Actual Nonnal Percent 
Year IMWh) IMWh) IMWh) IMWh) Growth {O/o) CMWh) IMWh) IMWh) IMWh) IMWh) IMWH) CO/o) (MWh) CMWh) Growth CMWh) CMWh) Growth 
2001 3,192,415 3,281,237 2.8% 3,284,432 3,375,813 643,295 3,927,727 4,037,007 1.78% 3,343,954 3,436,992 3,998,907 4,110,168 
2002 3,120,298 3,104,723 -2.3% 2.2% 3,191,176 3,175,247 673,932 3,865,108 3,845,815 1.56% 3,241,748 3,225,566 -3.1% 3,926,360 3,906,760 -4.9% 
2003 3,004,389 3,121,567 -3.7% 1.6% 3,052,582 3,171,640 628,572 3,681,154 3,824,728 1.39% 3,095,611 3,216,347 -4.5% 3,733,043 3,878,641 -0.7% 
2004 3,027,344 3,143,295 O.Soh 3.3% 3,129,980 3,249,862 679,204 3,809,184 3,955,080 1.27% 3,170,242 3,291,666 2.4% 3,858,183 4,005,956 3.3% 
2005 3,131,950 3,170,409 3.5% 3.1% 3,233,245 3,272,948 687,000 3,920,245 3,968,384 1.12% 3,269,867 3,310,020 3.1% 3,964,649 4,013,333 0.2% 
2006 3,090,437 3,218,375 -1.3% 3.1% 3,188,986 3,321,004 673,114 3,862,100 4,021,983 0.89% 3,217,623 3,350,826 -1.6% 3,896,781 4,058,101 1.1% 
2007 3,219,155 3,200,079 4.2% 3.2% 3,325,859 3,306,150 690,270 4,016,129 3,992,330 0.81% 3,353,018 3,333,149 4.2% 4,048,925 4,024,932 -0.8% 
2008 3,204,376 3,243,657 -0.5% 3.3% 3,313,571 3,354,190 658,517 3,972,088 4,020,779 0.78% 3,339,620 3,380,558 -0.4% 4,003,314 4,052,388 0.7% 
2009 3,092,391 3,203,640 -3.5% 2.1% 3,159,286 3,272,941 588,663 3,747,949 3,882,781 0.81% 3,185,085 3,299,668 -4.6% 3,778,555 3,914,488 -3.4% 
2010 3,315,474 3,227,735 7.2% 2.8% 3,411,558 3,321,276 643,103 4,054,661 3,947,360 0.80% 3,439,070 3,348,060 8.0% 4,087,360 3,979,193 1.7% 
2011 3,261,662 3,301,868 -1.6% 2.5% 3,344,199 3,385,423 622,844 3,967,043 4,015,945 0.78% 3,370,489 3,412,037 -2.0% 3,998,229 4,047,515 1.7% 
2012 3,163,984 3,216,815 -3.0% 3.6% 3,282,776 3,337,591 622,254 3,905,030 3,970,235 0.83% 3,310,251 3,365,525 -1.8% 3,937,713 4,003,464 -1.1% 
2013 3,268,608 3,299,961 3.3% 3.0% 3,371,187 3,403,524 617,149 3,988,336 4,026,593 0.97% 3,404,208 3,436,862 2.8% 4,027,402 4,066,033 1.6% 
2014 3,266,158 3,261,842 -0.1% 3.4% 3,381,575 3,377,106 632,749 4,014,324 4,009,018 1.09% 3,418,840 3,414,322 0.4% 4,058,562 4,053,198 -0.3% 
2015 3,162,679 3,222,667 -3.2% 3.3% 3,270,995 3,333,037 625,367 3,896,362 3,970,266 1.37% 3,316,430 3,379,334 -3.0% 3,950,483 4,025,414 -0.7% 
2016 3 133 967 3 160 708 -0.9% 3.4% 3 244 594 3 272 279 624 214 3 868 808 3 901 820 1.61% 3 297 687 3 325 825 -0.6% 3 932 115 3 965 667 -1.5% 

2017 3,158,517 9,654 3,148,864 -0.4% 3.4% 3,258,532 629,574 3,888,106 2.05% 3,326,730 0.0% 3,969,480 0.1% 
2018 3,252,208 19,509 3,232,699 2.7% 3.3% 3,343,114 632,094 - 3,975,208 2.29% 3,421,466 2.8% 4,068,374 2.5% 
2019 3,350,489 28,836 3,321,653 2.8% 3.2% 3,432,508 634,623 4,067,131 2.29% 3,512,955 2.7% 4,162,451 2.3% 
2020 3,400,372 38,111 3,362,261 1.2% 3.2% 3,473,299 637,161 4,110,461 2.29% 3,554,702 1.2% 4,206,796 1.1% 
2021 3,405,530 41,690 3,363,840 0.0% 3.2% 3,474,891 639,710 4,114,601 2.29% 3,556,331 0.0% 4,211,034 0.1% 
2022 3,417,913 50,212 3,367,701 0.1% 3.2% 3,478,946 642,269 4,121,215 2.29% 3,560,481 0.1% 4,217,803 0.2% 
2023 3,428,167 58,478 3,369,689 0.1% 3.2% 3,481,017 644,838 4,125,855 2.29% 3,562,600 0.1% 4,222,551 0.1% 
2024 3,445,308 66,745 3,378,562 0.3% 3.2% 3,490,159 647,417 4,137,577 2.29% 3,571,957 0.3% 4,234,548 0.3% 
2025 3,457,423 74,040 3,383,383 0.1% 3.2% 3,495,398 650,007 4,145,405 2.29% 3,577,318 0.2% 4,242,559 0.2% 
2026 3,470,649 81,245 3,389,404 0.2% 3.2% 3,501,719 652,607 4,154,326 2.29% 3,583,788 0.2% 4,251,690 0.2% 
2027 3,484,428 88,266 3,396,162 0.2% 3.2% 3,508,814 655,218 4,164,032 2.29% 3,591,049 0.2% 4,261,623 0.2% 
2028 3,502,879 95,313 3,407,566 0.3% 3.2% 3,520,620 657,838 - 4,178,459 2.29% 3,603,132 0.3% 4,276,388 0.3% 
2029 3,514,239 101,708 3,412,531 0.1% 3.2% 3,526,010 660,470 - 4,186,479 2.29% 3,608,648 0.2% 4,284,597 0.2% 
2030 3,529,120 107,851 3,421,270 0.3% 3.2% 3,535,190 663,112 - 4,198,301 2.29% 3,618,043 0.3% 4,296,696 0.3% 
2031 3,543,879 113,951 3,429,928 0.3% 3.2% 3,544,285 665,764 4,210,049 2.29% 3,627,351 0.3% 4,308,719 0.3% 
2032 3,562,073 120,052 3,442,021 0.4% 3.2% 3,556,815 668,427 4,225,242 2.29% 3,640,175 0.4% 4,324,268 0.4% 
2033 3,573,397 126,152 3,447,245 0.2% 3.2% 3,562,475 671,090 - 4,233,566 2.29% 3,645,968 0.2% 4,332,786 0.2% 
2034 3,588,156 132,253 3,455,903 0.3% 3.2% 3,571,571 673,753 4,245,324 2.29% 3,655,277 0.3% 4,344,820 0.3% 
2035 3,602,914 138,353 3,464,561 0.3% 3.2% 3,580,666 676,416 4,257,082 2.29% 3,664,585 0.3% 4,356,854 0.3% 
2036 3 621108 144 454 3 476 655 0.3% 3.2% 3 593 196 679 079 4 272 275 2.29% 3 677 409 0.3% 4 372 403 0.4% 

ANNUAL GROWTH RATES 

2001-2006 -0.6% -0.4% -0.6% -0.3% 0.9% -0.3% -0.1% -0.8% -0.5% -0.5% -0.3% 
2006-2011 1.1% 0.5% 1.0% 0.4% -1.5% 0.5% 0.0% 0.9% 0.4% 0.5% -0.1% 
2011-2016 -0.8% -0.9% -0.6% -0.7% 0.0% -0.5% -0.6% -0.4% -0.5% -0.3% -0.4% 
2016-2021 1.5% 1.3% 1.2% 0.5% 1.1% 1.3% 1.2% 
2021-2026 0.4% 14.3% 0.2% 0.2% 0.4% #DIV/01 0.2% 0.2% 0.2% 
2026-2031 0.4% 7.0% 0.2% 0.2% 0.4% #DIV/O! 0.2% 0.2% 0.2% 
2031-2036 0.4% 4.9% 0.3% 0.3% 0.4% #DIV/0! 0.3% 0.3% 0.3% 
2016-2036 0.7% 0.5% 0.5% 0.4% 0.5% 0.5% 0.5% 

Member system retail sales include only power supplied by Big Rivero 
Total Energy Requirements Include HMP&L requirements and sales to non-membero and native sales anticipated from marl<etlng efforts 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAO FORECAST - BASE CASE FORECAST 

SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Native- Summer CP ( @distribution) HMP&L Non-Mbr 
Tot>ol system Summer CP ( @distribution) Native Summer CP (w /transmisson Total system Summer NCP 

( @ distr) (@distr) losses) (w/transmission losses) 

Actual Normal DSM DSM Adj. Load Actual Actual Actual Normal DSM Adj. Load Actual Normal DSM Adj. Actual Nonnal DSM Adj. 
Year (kW) (kW) (kW) (kW) Factor (kW) (kW) (kW) (kW) (kW) Factor (kW) CkWl (kW) (kW) (kW) CkWl 
2001 596,310 62.9% 119,000 715,310 62.7% 607,117 728,273 
2002 602,623 587,317 60.5% 124,000 726,623 708,167 60.7% 612,173 596,624 738,138 719,390 
2003 583,906 592,266 59.7% 121,000 704,906 714,998 59.6% 592,137 600,614 714,842 725,077 
2004 604,155 618,850 59.1% 120,000 724,155 741,768 60.0% 611,927 626,810 733,471 751,310 
2005 603,783 609,740 61.1% 124,000 727,783 734,963 61.5% 610,622 616,646 736,026 743,288 
2006 619,258 627,399 58.8% 122,000 741,258 751,003 59.5% 624,819 633,033 747,914 757,747 
2007 647,502 594,279 58.6% 125,000 772,502 709,004 59.3% 652,789 599,132 778,810 714,794 
2008 604,334 605,923 62.6% 119,000 723,334 725,236 62.7% 609,085 610,686 729,021 730,937 
2009 594,126 608,201 60.7% 111,000 705,126 721,831 60.7% 598,978 613,168 710,884 727,725 
2010 656,634 613,675 59.3% 117,000 773,634 723,020 59.8% 661,929 618,624 779,873 728,851 
2011 652,127 638,938 58.5% 113,000 765,127 749,653 59.2% 657,253 643,961 771,142 755,546 
2012 654,200 606,718 57.3% 115,000 769,200 713,372 58.0% 659,675 611,796 775,638 719,342 
2013 609,000 638,743 63.2% 108,000 717,000 752,018 63.5% 614,965 644,999 724,023 759,384 
2014 601,935 603,617 64.1% 108,000 709,935 711,918 64.5% 608,569 610,269 717,759 719,764 
2015 616,732 622,689 60.5% 109,000 725,732 732,742 61.3% 625,299 631,338 735,813 742,920 
2016 607 440 619 950 619 950 61.0% 107 000 714 440 729154 729154 61.8% 617 380 630 095 630 095 726131 741 085 741 085 

2017 636,233 1,455 634,778 58.6% 107,000 487,000 1,230,233 1,228,778 36.1% 649,549 648,064 1,255,981 1,254,495 
2018 648,174 2,925 645,249 59.1% 108,000 501,000 1,257,174 1,254,249 36.2% 663,365 660,371 1,286,638 1,283,644 
2019 661,989 4,261 657,728 59.6% 108,000 500,000 1,269,989 1,265,728 36.7% 677,504 673,143 1,299,754 1,295,393 
2020 666,304 5,666 660,639 60.0% 108,432 500,000 1,274,736 1,269,071 37.0% 681,920 676,122 1,304,612 1,298,813 
2021 668,399 6,238 662,162 59.9% 108,866 500,000 1,277,265 1,271,027 37.0% 684,064 677,681 1,307,200 1,300,816 
2022 670,549 7,513 663,036 59.9% 109,301 500,000 1,279,850 1,272,337 37.0% 686,264 678,575 1,309,846 1,302,156 
2023 672,753 8,763 663,990 59.8% 109,738 500,000 1,282,492 1,273,729 37.0% 688,520 679,552 1,312,549 1,303,581 
2024 675,013 10,006 665,006 59.9% 110,177 500,000 1,285,190 1,275,184 37.0% 690,833 680,592 1,315,310 1,305,070 
2025 677,326 11,114 666,212 59.9% 110,618 500,000 1,287,945 1,276,830 37.1% 693,201 681,826 1,318,130 1,306,755 
2026 679,695 12,219 667,476 59.9% 111,061 500,000 1,290,756 1,278,536 37.1% 695,625 683,119 1,321,007 1,308,501 
2027 682,119 13,261 668,857 59.9% 111,505 500,000 1,293,623 1,280,362 37.1% 698,105 684,533 1,323,942 1,310,369 
2028 684,597 14,307 670,290 60.0% 111,951 500,000 1,296,547 1,282,241 37.2% 700,641 685,999 1,326,934 1,312,292 
2029 687,130 15,239 671,891 59.9% 112,399 490,000 1,289,528 1,274,289 37.5% 703,234 687,638 1,319,750 1,304,155 
2030 689,717 16,169 673,549 59.9% 112,848 480,000 1,282,565 1,266,397 37.8% 705,882 689,334 1,312,624 1,296,077 
2031 692,360 17,091 675,268 59.9"Ai 113,300 480,000 1,285,659 1,268,568 37.9% 708,586 691,094 1,315,791 1,298,299 
2032 695,002 18,014 676,988 60.0% 113,753 470,000 1,278,755 1,260,741 38.3% 711,291 692,854 1,308,725 1,290,288 
2033 697,644 18,937 678,707 59.9% 114,206 470,000 1,281,850 1,262,913 38.3% 713,995 694,614 1,311,893 1,292,512 
2034 700,287 19,860 680,427 59.9"Ai 114,659 460,000 1,274,946 1,255,086 38.6% 716,699 696,374 1,304,826 1,284,501 
2035 702,929 20,782 682,147 59.9"Ai 115,112 460,000 1,278,041 1,257,259 38.7% 719,403 698,134 1,307,995 1,286,725 
2036 705 571 21 705 683 866 60.0% 115 566 450 000 1 271137 1249 432 39.0% 722 108 699894 1300 928 1 278,715 

ANNUAL GROWTH RATES 
2001-2006 0.8% 0.5% 0.7% 0.6% 0.5% 
2006-2011 1.0% 0.4% -1.5% 0.6% 0.0% 1.0% 0.3% 0.6% -0.1% 
2011-2016 -1.4% -0.6% -1.1% -1.4% -0.6% -1.2% -0.4% -1.2% -0.4% 
2016-2021 1.5% 1.3% 0.3% 11.9% 11.8% 1.7% 1.5% 12.0% 11.9% 
2021-2026 0.3% 14.4% 0.2% 0.4% 0.0% 0.2% 0.1% 0.3% 0.2% 0.2% 0.1% 
2026-2031 0.4% 6.9"Ai 0.2% 0.4% -0.8% -0.1% -0.2% 0.4% 0.2% -0.1% -0.2% 
2031-2036 0.4% 4.9% 0.3% 0.4% -1.3% -0.2% -0.3% 0.4% 0.3% -0.2% -0.3% 
2016-2036 0.6% 0.5% 0.4% 2.8% 2.7% 0.7% 0.5% 2.9% 2.8% 

NCP represents the highest 1-hour peak demand recorded during the summer and winter seasons 
summer season Is May to October 
Total system peak Includes natlve, HMP&L, and non-member load 
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BI G RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Native- Winter CP ( @distribution) HMP&l Non-Mbr 
Total System Winter NCP (@distribution) 

Native Winter CP (w/transmlsson Total System Winter NCP 
(O distr) ( C!>distr) losses) (w/ tninsmission losses) 

Actual Normal DSM DSM Adj. load Actual Actual Actual Normal DSM Adj . load Actual Nonnal DSM Adj. Actual Normal DSM Adj. 
Year (kW) (kW! ( kW) ( kW) Factor CkWl (kW) CkWl (kW} (kWl Factor ( kWl (kWl (kW) (kW! (kW) (kW) 
2001 598,797 62.6% 95,000 693,797 64.6% 609,649 706,371 
2002 530,467 556,540 68.7% 100,000 630,467 661,455 70.0% 538,874 565,360 640,459 671,937 
2003 585,549 547,253 59.5% 92,000 677,549 633,236 62.0% 593,803 554,967 687,100 642,162 
2004 562,082 535,652 63.6% 96,000 658,082 627,138 66.1% 569,312 542,542 666,547 635,205 
2005 548,765 561,077 67.3% 98,000 646,765 661,276 69.2% 554,980 567,433 654,091 668,767 
2006 576,534 599,442 63.1% 98,000 674,534 701,336 65.4% 581,711 604,825 680,591 707,634 
2007 597,267 600,568 63.6% 101,000 698,267 702,126 65.7% 602,144 605,472 703,969 707,860 
2008 611,454 616,642 61.9% 100,000 711,454 717,491 63.7% 616,261 621,490 717,047 723,131 
2009 664,788 630,115 54.3% 95,000 759,788 720,161 56.3% 670,217 635,261 765,993 726,042 
2010 646,750 616,176 60.2% 95,000 741,750 706,685 62.4% 651,966 621,145 747,732 712,384 
2011 624,191 579,769 61.2% 92,000 716,191 665,222 63.2% 629,098 584,327 721,821 670,451 
2012 568,900 617,753 65.9% 89,000 657,900 714,396 67.8% 573,661 622,924 663,406 720,375 
2013 596,800 618,319 64.5% 93,000 689,800 714,673 66.0% 602,646 624,376 696,557 721,673 
2014 740,203 698,327 52.2% 102,000 842,203 794,556 54.4% 748,360 706,022 851,484 803,312 
2015 687,696 663,894 54.3% 100,000 787,696 760,433 56.5% 697,248 673,116 798,637 770,996 
2016 600010 605199 605199 61.7% 94000 694 010 700 012 700 012 63.6% 609 828 615102 615 102 705 367 711 466 711466 

2017 622,068 1,272 620,796 59.9% 99,000 505,000 1,226,068 1,224,796 36.2% 635,087 633,789 1,251,728 1,250,430 
2018 633,071 2,576 630,495 60.5% 99,000 487,000 1,219,071 1,216,495 37.3% 647,908 645,271 1,247,642 1,245,005 
2019 645,039 3,785 641,254 61.1% 99,400 501,000 1,245,439 1,241,654 37.4% 660,157 656,283 1,274,628 1,270,755 
2020 658,882 5,319 653,562 60.7% 99,798 500,000 1,258,679 1,253,360 37.4% 674,324 668,880 1,288,179 1,282,735 
2021 663,224 6,216 657,008 60.4% 100,197 500,000 1,263,421 1,257,205 37.4% 678,768 672,406 1,293,032 1,286,670 
2022 665,347 7,634 657,713 60.4% 100,598 500,000 1,265,944 1,258,310 37.4% 680,940 673,127 1,295,614 1,287,801 
2023 667,524 9,011 658,513 60.3% 101,000 500,000 1,268,524 1,259,513 37.4% 683,168 673,946 1,298,254 1,289,031 
2024 669,756 10,391 659,365 60.4% 101,404 500,000 1,271,160 1,260,768 37.5% 685,452 674,818 1,300,951 1,290,317 
2025 672,042 11,688 660,354 60.4% 101,810 500,000 1,273,852 1,262,163 37.5% 687,793 675,830 1,303,707 1,291,744 
2026 674,383 13,155 661,228 60.5% 102,217 500,000 1,276,600 1,263,445 37.5% 690,189 676,725 1,306,520 1,293,056 
2027 676,779 14,508 662,271 60.5% 102,626 500,000 1,279,405 1,264,897 37.6% 692,641 677,793 1,309,390 1,294,542 
2028 679,230 15,869 663,361 60.6% 103,036 500,000 1,282,266 1,266,398 37.7% 695,149 678,908 1,312,319 1,296,078 
2029 681,736 16,967 664,769 60.5% 103,448 500,000 1,285,184 1,268,217 37.7% 697,713 680,349 1,315,305 1,297,940 
2030 684,296 17,973 666,323 60.6% 103,862 490,000 1,278,158 1,260,186 38.0% 700,334 681,940 1,308,114 1,289,720 
2031 686,911 18,966 667,945 60.6% 104,278 480,000 1,271,189 1,252,222 38.4% 703,010 683,599 1,300,981 1,281,570 
2032 689,526 19,960 669,566 60.6% 104,695 480,000 1,274,221 1,254,261 38.5% 705,686 685,259 1,304,084 1,283,657 
2033 692,141 20,953 671,188 60.6% 105,112 470,000 1,267,253 1,246,299 38.8% 708,363 686,918 1,296,953 1,275,509 
2034 694,756 21,947 672,809 60.6% 105,529 470,000 1,270,285 1,248,338 38.8% 711,039 688,577 1,300,056 1,277,595 
2035 697,371 22,941 674,430 60.6% 105,946 460,000 1,263,317 1,240,376 39.2% 713,715 690,237 1,292,925 1,269,447 
2036 699,986 23 934 676 052 60.7% 106 363 460 000 1 266 349 1 242 415 39.3% 716 391 691,896 1296 028 1 271 533 

ANNUAL GROWTH RATES 

2001-2006 -0.8% 0.6% -0.6% -0.9% -0.7% 
2006-2011 1.6% -0.7% -1.3% 1.2% -1.1% 1.6% -0.7% 1.2% -1.1% 

2011-2016 -0.8% 0.9% 0.4% -0.6% 1.0% -0.6% 1.0% -0.5% 1.2% 
2016-2021 1.8% 1.7% 1.3% 12.5% 12.4% 2.0% 1.8% 12.7% 12.6% 
2021-2026 0.3% 16.2% 0.1% 0.4% 0.0% 0.2% 0.1% 0.3% 0.1% 0.2% 0.1% 
2026-2031 0.4% 7.6% 0.2% 0.4% -0.S"Ao -0.1% -0.2% 0.4% 0.2% -0.1% -0.2% 
2031-2036 0.4% 4.8% 0.2% 0.4% -0.8% -0.1% -0.2% 0.4% 0.2% -0.1% -0.2% 
2016-2036 0.7% 0.6% 0.6% 3.0% 2.9% 0.8% 0.6% 3.0% 2.9% 

NCP represents the highest 1-hour peak demand reco!tled durlng the summer and winter seasons 
Winter season Is November of the prior year through Aprll of the reported year 
Total system peak includes native, HMP&l, and non-member load 
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BIG RIVERS ELECTRIC CORPORATION 
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SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Native NCP kW -Summer 
800,000 

700,000 

600,000 
-_............_. 

/ ........ -
~ 

500,000 

400,000 

300,000 

200,000 

100,000 

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 

- Actual - Forecast - LTFC 2015 

Native NCP kW -Winter 
800,000 

700,000 

600,000 

,..... -

~ I '\ ----~ """"' 
500,000 

400,000 

300,000 

200,000 

100,000 

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 

- Actual - Forecast - LTFC2015 

A-5 



BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

NATIVE SYSTEM SALES TO MEMBERS - NO DSM ADJUSTMENT 

Actual Normal Actual Normal 
Percent Mbr. Sales Mbr. Sales Percent Distr. Sales Sales Percent 

Year Consumers Growth (MWh) (MWh) Growth Line Loss (MWh) (MWh) Growth 
2001 101,987 3,192,415 3,281,237 3.3% 3,301,563 3,391,056 
2002 103,480 1.5% 3,120,298 3,104,723 -5.4% 3.5% 3,233,105 3,214,144 -5.2% 
2003 104,762 1.2% 3,004,389 3,121,567 0.5% 3.5% 3,112,481 3,230,277 0.5% 
2004 106,412 1.6% 3,027,344 3,143,295 0.7% 3.4% 3,134,981 3,251,568 0.7% 
2005 107,881 1.4% 3,131,950 3,170,409 0.9% 3.4% 3,243,103 3,279,879 0.9% 
2006 109,327 1.3% 3,090,437 3,218,375 1.5% 3.3% 3,196,272 3,325,923 1.4% 
2007 110,583 1.1% 3,219,155 3,200,079 -0.6% 3.4% 3,331,224 3,309,864 -0.5% 
2008 111,691 1.0% 3,204,376 3,243,657 1.4% 3.5% 3,321,469 3,359,607 1.5% 
2009 111,940 0.2% 3,092,391 3,203,640 -1.2% 3.6% 3,207,143 3,319,385 -1.2% 
2010 112,410 0.4% 3,315,474 3,227,735 0.8% 2.8% 3,411,558 3,348,746 0.9% 
2011 112,885 0.4% 3,261,662 3,301,868 2.3% 2.5% 3,344,199 3,408,810 1.8% 
2012 113,250 0.3% 3,163,984 3,216,815 -2.6% 3.6% 3,282,776 3,337,273 -2.1% 
2013 113,717 0.4% 3,268,608 3,299,961 2.6% 3.0% 3,371,187 3,401,465 1.9% 
2014 114,208 0.4% 3,266,158 3,261,842 -1.2% 3.4% 3,381,575 3,374,586 -0.8% 
2015 114,934 0.6% 3,162,679 3,222,667 -1.2% 3.3% 3,270,995 3,330,722 -1.3% 
2016 115,859 0.8% 3,133,967 3,160,708 -1.9% 3.4% 3,244,594 3,269,780 -1.8% 

2017 116,843 0.8% 3,158,517 -0.1% 3.4% 3,268,669 0.0% 
2018 117,809 0.8% 3,252,208 3.0% 3.3% 3,363,600 2.9% 
2019 118,737 0.8% 3,350,489 3.0% 3.2% 3,462,789 2.9% 
2020 119,781 0.9% 3,400,372 1.5% 3.2% 3,513,319 1.5% 
2021 120,701 0.8% 3,405,530 0.2% 3.2% 3,518,670 0.2% 
2022 121,568 0.7% 3,417,913 0.4% 3.2% 3,531,673 0.4% 
2023 122,434 0.7% 3,428,167 0.3% 3.2% 3,542,424 0.3% 
2024 123,299 0.7% 3,445,308 0.5% 3.2% 3,560,248 0.5% 
2025 124,197 0.7% 3,457,423 0.4% 3.2% 3,573,146 0.4% 
2026 125,044 0.7% 3,470,649 0.4% 3.2% 3,587,034 0.4% 
2027 125,882 0.7% 3,484,428 0.4% 3.3% 3,601,502 0.4% 
2028 126,786 0.7% 3,502,879 0.5% 3.3% 3,620,708 0.5% 
2029 127,688 0.7% 3,514,239 0.3% 3.3% 3,632,813 0.3% 
2030 128,589 0.7% 3,529,120 0.4% 3.3% 3,648,443 0.4% 
2031 129,438 0.7% 3,543,879 0.4% 3.3% 3,663,944 0.4% 
2032 130,286 0.7% 3,562,073 0.5% 3.3% 3,682,880 0.5% 
2033 131,134 0.7% 3,573,397 0.3% 3.3% 3,694,947 0.3% 
2034 131,983 0.6% 3,588,156 0.4% 3.3% 3,710,448 0.4% 
2035 132,831 0.6% 3,602,914 0.4% 3.3% 3,725,949 0.4% 
2036 133,680 0.6% 3,621,108 0.5% 3.3% 3,744,885 0.5% 

ANNUAL GROWTH RATES 
2001-2006 1.4% -0.6% -0.4% -0.6% -0.4% 
2006-2011 0.6% 1.1% 0.5% 0.9% 0.5% 
2011-2016 0.5% -0.8% -0.9% -0.6% -0.8% 
2016-2021 0.8% 1.5% 1.5% 
2021-2026 0.7% 0.4% 0.4% 
2021-2031 0.7% 0.4% 0.4% 
2026-2036 0.6% 0.4% 0.4% 
2016-2036 0.7% 0.7% 0.7% 

Member system retail sales include only power supplied by Big Rivers 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

NATIVE SYSTEM PEAK DEMAND - NO DSM ADJUSTMENT 

Summer Summer Winter Winter 
Actual CP Normal NCP Percent Load Actual CP Normal NCP Percent Load 

Year (kW) (kW) Growth Factor (kW) (kW) Growth Factor 
2001 596,310 63.2% 598,797 62.9% 
2002 602,623 587,317 1.1% 61.2% 530,467 556,540 -11.4% 69.6% 
2003 583,906 592,266 -3.1% 60.8% 585,549 547,253 10.4% 60.7% 
2004 604,155 618,850 3.5% 59.2% 562,082 535,652 -4.0% 63.7% 
2005 603,783 609,740 -0.1% 61.3% 548,765 561,077 -2.4% 67.5% 
2006 619,258 627,399 2.6% 58.9% 576,534 599,442 5.1% 63.3% 
2007 647,502 594,279 4.6% 58.7% 597,267 600,568 3.6% 63.7% 
2008 604,334 605,923 -6.7% 62.7% 611,454 616,642 2.4% 62.0% 
2009 594,126 608,201 -1.7% 61.6% 664,788 630,115 8.7% 55.1% 
2010 656,634 613,675 10.5% 59.3% 646,750 616,176 -2.7% 60.2% 
2011 652,127 638,938 -0.7% 58.5% 624,191 579,769 -3.5% 61.2% 
2012 654,200 606,718 0.3% 57.3% 568,900 617,753 -8.9% 65.9% 
2013 609,000 638,743 -6.9% 63.2% 596,800 618,319 4.9% 64.5% 
2014 601,935 603,617 -1.2% 64.1% 740,203 698,327 24.0% 52.2% 
2015 616,732 622,689 2.5% 60.5% 687,696 663,894 -7.1% 54.3% 
2016 607,440 619,950 -1.5% 61.0% 600,010 605,199 -12.8% 61.7% 

2017 636,233 2.6% 58.6% 622,068 2.8% 60.0% 
2018 648,174 1.9% 59.2% 633,071 1.8% 60.7% 
2019 661,989 2.1% 59.7% 645,039 1.9% 61.3% 
2020 666,304 0.7% 60.2% 658,882 2.1% 60.9% 
2021 668,399 0.3% 60.1% 663,224 0.7% 60.6% 
2022 670,549 0.3% 60.1% 665,347 0.3% 60.6% 
2023 672,753 0.3% 60.1% 667,524 0.3% 60.6% 
2024 675,013 0.3% 60.2% 669,756 0.3% 60.7% 
2025 677,326 0.3% 60.2% 672,042 0.3% 60.7% 
2026 679,695 0.3% 60.2% 674,383 0.3% 60.7% 
2027 682,119 0.4% 60.3% 676,779 0.4% 60.7% 
2028 684,597 0.4% 60.4% 679,230 0.4% 60.9% 
2029 687,130 0.4% 60.4% 681,736 0.4% 60.8% 
2030 689,717 0.4% 60.4% 684,296 0.4% 60.9% 
2031 692,360 0.4% 60.4% 686,911 0.4% 60.9% 
2032 695,002 0.4% 60.5% 689,526 0.4% 61.0% 
2033 697,644 0.4% 60.5% 692,141 0.4% 60.9% 
2034 700,287 0.4% 60.5% 694,756 0.4% 61.0% 
2035 702,929 0.4% 60.5% 697,371 0.4% 61.0% 
2036 705,571 0.4% 60.6% 699,986 0.4% 61.1% 

ANNUAL GROWTH RATES 
2001-2006 0.8% -0.8% 
2006-2011 1.0% 1.6% 
2011-2016 -1.4% -0.8% 
2016-2021 1.5% 1.8% 
2021-2026 0.3% 0.3% 
2021-2031 0.4% 0.4% 
2026-2036 0.4% 0.4% 
2016-2036 0.6% 0.7% 

Native load includes rural system and direct serve (Domtar tanff) 
CP represents the highest 1-hour peak demand recorded during the summer and winter seasons 
Summer season is May to October. Winter season is November of the prior year through April of the reported year. 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS -ADJUSTED FOR DSM 

Actual Projected DSM DSM Adj. DSM Adj. 
Sales Sales Sales Sales Percent Purchases Normalized Percent 

Year (MWh) (MWh) (MWh) (MWh) Growth Line Loss (MWh) (MWh) Growth 
2001 1,891,730 5.5% 2,000,877 2,039,727 
2002 2,002,034 5.8% 5.3% 2,114,841 2,047,683 0.4% 
2003 1,981,586 -1.0% 5.2% 2,089,678 2,163,616 5.7% 
2004 2,025,554 2.2% 5.0% 2,133,190 2,203,603 1.8% 
2005 2,150,864 6.2% 4.9% 2,262,017 2,247,952 2.0% 
2006 2,126,746 -1.1% 4.7% 2,232,581 2,312,324 2.9% 
2007 2,292,340 7.8% 4.8% 2,407,449 2,333,391 0.9% 
2008 2,282,771 -0.4% 4.4% 2,387,974 2,371,708 1.6% 
2009 2,124,010 -7.0% 5.1% 2,238,762 2,299,263 -3.1% 
2010 2,354,830 10.9% 5.1% 2,481,390 2,330,705 1.4% 
2011 2,263,573 -3.9% 4.5% 2,371,106 2,360,141 1.3% 
2012 2,200,119 -2.8% 5.2% 2,321,478 2,318,050 -1.8% 
2013 2,271,660 3.3% 4.3% 2,374,920 2,353,980 1.5% 
2014 2,300,120 1.3% 4.8% 2,415,564 2,353,028 0.0% 
2015 2,216,525 -3.6% 4.7% 2,325,204 2,334,790 -0.8% 
2016 2 219 405 2 212,090 - 2,212 090 0.1% 4.7% 2 330,037 2,304,554 -1.3% 

2017 2,200,164 9,654 2,190,511 -1.0% 4.8% 2,300,179 -0.2% 
2018 2,224,509 19,509 2,205,001 0.7% 4.8% 2,315,416 0.7% 
2019 2,242,272 28,836 2,213,436 0.4% 4.8% 2,324,291 0.4% 
2020 2,255,138 38,111 2,217,028 0.2% 4.8% 2,328,066 0.2% 
2021 2,259,518 41,690 2,217,828 0.0% 4.8% 2,328,879 0.0% 
2022 2,271,901 50,212 2,221,689 0.2% 4.8% 2,332,934 0.2% 
2023 2,282,155 58,478 2,223,677 0.1% 4.8% 2,335,005 0.1% 
2024 2,295,861 66,745 2,229,115 0.2% 4.8% 2,340,712 0.2% 
2025 2,311,411 74,040 2,237,371 0.4% 4.8% 2,349,386 0.4% 
2026 2,324,637 81,245 2,243,392 0.3% 4.8% 2,355,707 0.3% 
2027 2,338,416 88,266 2,250,150 0.3% 4.8% 2,362,802 0.3% 
2028 2,353,432 95,313 2,258,119 0.4% 4.8% 2,371,173 0.4% 
2029 2,368,227 101,708 2,266,519 0.4% 4.8% 2,379,998 0.4% 
2030 2,383,108 107,851 2,275,258 0.4% 4.8% 2,389,178 0.4% 
2031 2,397,867 113,951 2,283,916 0.4% 4.8% 2,398,273 0.4% 
2032 2,412,626 120,052 2,292,574 0.4% 4.8% 2,407,368 0.4% 
2033 2,427,385 126,152 2,301,233 0.4% 4.8% 2,416,463 0.4% 
2034 2,442,144 132,253 2,309,891 0.4% 4.8% 2,425,559 0.4% 
2035 2,456,902 138,353 2,318,549 0.4% 4.8% 2,434,654 0.4% 
2036 2,471,661 144,454 2,327,208 0.4% 4.8% 2,443,749 0.4% 

ANNUAL GROWTH RATES 
2001-2006 2.4% 2.2% 2.5% 
2006-2011 1.3% 1.2% 0.4% 
2011-2016 -0.4% -0.3% -0.5% 
2016-2021 0.4% 0.0% 0.2% 
2021-2026 0.6% 0.2% 0.2% 
2021-2031 0.6% 0.4% 0.4% 
2026-2036 0.6% 0.4% 0.4% 
2016-2036 0.6% 0.3% 0.3% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS-ADJUSTED FOR DSM 

Summer Summer DSM DSM Adj. Winter Winter DSM DSM Adj. 
Actual NCP Normal NCP Impact NCP Actual NCP Normal NCP Impact NCP 

Year (kW) (kW) (kW) (kW) (kW) (kW) (kW) (kW) 
2001 441,183 423,149 
2002 461,561 446,254 380,606 406,678 
2003 458,050 466,409 460,626 422,329 
2004 472,169 486,863 430,124 403,693 
2005 497,997 503,954 444,494 456,807 
2006 501,463 509,604 439,167 462,075 
2007 532,264 479,042 489,272 492,572 
2008 497,743 499,332 511,901 517,090 
2009 496,641 510,716 560,598 525,926 
2010 546,356 503,397 517,785 487,210 
2011 533,911 520,723 536,353 491,931 
2012 534,216 486,734 454,476 503,329 
2013 472,149 501,892 479,669 501,188 
2014 483,465 485,146 612,356 570,480 
2015 504,969 510,926 567,816 544,015 
2016 486 950 499,460 - 499,460 487,142 492 331 - 492,331 

2017 503,269 1,455 501,814 496,380 1,272 495,109 
2018 505,199 2,925 502,274 498,284 2,576 495,707 
2019 507,185 4,261 502,924 500,242 3,785 496,457 
2020 509,225 5,666 503,559 502,255 5,319 496,935 
2021 511,320 6,238 505,082 504,322 6,216 498,106 
2022 513,469 7,513 505,956 506,445 7,634 498,810 
2023 515,674 8,763 506,911 508,622 9,011 499,610 
2024 517,933 10,006 507,927 510,853 10,391 500,462 
2025 520,247 11,114 509,133 513,140 11,688 501,452 
2026 522,616 12,219 510,396 515,481 13,155 502,326 
2027 525,039 13,261 511,778 517,877 14,508 503,369 
2028 527,517 14,307 513,211 520,328 15,869 504,459 
2029 530,050 15,239 514,811 522,834 16,967 505,867 
2030 532,638 16,169 516,469 525,394 17,973 507,421 
2031 535,280 17,091 518,189 528,009 18,966 509,043 
2032 537,922 18,014 519,908 530,624 19,960 510,664 
2033 540,565 18,937 521,628 533,239 20,953 512,285 
2034 543,207 19,860 523,348 535,854 21,947 513,907 
2035 545,850 20,782 525,067 538,469 22,941 515,528 
2036 548,492 21,705 526,787 541,084 23,934 517,149 

ANNUAL GROWTH RATES 
2001-2006 2.6% 0.7% 
2006-2011 1.3% 4.1% 
2011-2016 -1.8% -1.9% 
2016-2021 0.5% 0.2% 0.2% 0.2% 
2021-2026 0.4% 0.2% 0.4% 0.2% 
2021-2031 0.5% 0.3% 0.5% 0.3% 
2026-2036 0.5% 0.3% 0.5% 0.3% 
2016-2036 0.5% 0.3% 0.5% 0.2% 

NCP values represent the highest 1-hour peak at the rural system level in each season 
Summer season is May to October. Winter season is November of the prior year through April of the reported year. 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG· TERM LOAD FORECAST · BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS · ADJUSTED FOR DSM 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RURAL SYSTEN REQUIRENENTS - ADJUSTED FOR DSN 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RESIDENTIAL CLASSIFICATION 

Actual Normal Actual Normal 
Consumer Percent Sales Sales Percent Average Use Average Use Percent 

Year Consumers Growth Growth (MWh) (MWh) Growth kWh/Cust/Mo)(kWh/Cust/Mo) Growth 
2001 91,276 1,246,139 1,138 
2002 92,355 1,079 1.2% 1,371,067 1,237 
2003 93,405 1,050 1.1% 1,340,451 1,196 
2004 94,768 1,363 1.5% 1,362,667 1,198 
2005 94,877 109 0.1% 1,452,182 1,445,785 1,275 1,270 
2006 95,028 151 0.2% 1,415,359 1,464,119 1.3% 1,241 1,284 1.1% 
2007 95,993 965 1.0% 1,534,506 1,496,342 2.2% 1,332 1,299 1.2% 
2008 96,886 893 0.9% 1,529,478 1,513,522 1.1% 1,316 1,302 0.2% 
2009 97,084 198 0.2% 1,426,775 1,458,897 -3.6% 1,225 1,252 -3.8% 
2010 97,467 383 0.4% 1,611,212 1,517,821 4.0% 1,378 1,298 3.6% 
2011 97,750 283 0.3% 1,530,090 1,527,824 0.7% 1,304 1,302 0.4% 
2012 97,675 (74) -0.1% 1,465,749 1,477,663 -3.3% 1,251 1,261 -3.2% 
2013 97,773 98 0.1% 1,509,915 1,491,767 1.0% 1,287 1,271 0.9% 
2014 97,851 78 0.1% 1,531,776 1,481,737 -0.7% 1,305 1,262 -0.8% 
2015 97,971 120 0.1% 1,448,343 1,455,382 -1.8% 1,232 1,238 -1.9% 
2016 98,583 611 0.6% 1,441 268 1,437,332 -1.2% 1,218 1,215 -1.9% 

2017 99,290 707 0.7% 1,425,319 -0.8% 1,196 -1.5% 
2018 100,046 756 0.8% 1,440,401 1.1% 1,200 0.3% 
2019 100,806 760 0.8% 1,451,613 0.8% 1,200 0.0% 
2020 101,619 813 0.8% 1,458,290 0.5% 1,196 -0.3% 
2021 102,311 692 0.7% 1,456,582 -0.1% 1,186 -0.8% 
2022 102,952 641 0.6% 1,462,945 0.4% 1,184 -0.2% 
2023 103,594 642 0.6% 1,467,217 0.3% 1,180 -0.3% 
2024 104,236 642 0.6% 1,474,969 0.5% 1,179 -0. 1% 
2025 104,913 677 0.6% 1,484,613 0.7% 1,179 0.0% 
2026 105,542 629 0.6% 1,492,013 0.5% 1,178 -0.1% 
2027 106,162 621 0.6% 1,500,024 0.5% 1,177 -0.1% 
2028 106,852 689 0.6% 1,509,328 0.6% 1,177 0.0% 
2029 107,542 691 0.6% 1,518,488 0.6% 1,177 0.0% 
2030 108,233 691 0.6% 1,527,802 0.6% 1,176 0.0% 
2031 108,874 641 0.6% 1,537,050 0.6% 1,176 0.0% 
2032 109,514 641 0.6% 1,546,298 0.6% 1,177 0.0% 
2033 110,155 641 0.6% 1,555,546 0.6% 1,177 0.0% 
2034 110,795 641 0.6% 1,564,794 0.6% 1,177 0.0% 
2035 111,436 641 0.6% 1,574,042 0.6% 1,177 0.0% 
2036 112,077 641 0.6% 1,583,290 0.6% 1,177 0.0% 

ANNUAL GROWTH RATES 
2001-2006 0.8% 750 2.6% #DIV/O! 1.8% # DIV/0! 
2006-2011 0.6% 544 1.6% 0.9% 1.0% 0.3% 
2011-2016 0.2% 167 -1.2% -1.2% -1.4% -1.4% 
2016-2021 0.7% 746 0.3% -0.5% 
2021-2026 0.6% 646 0.5% -0.1% 
2021-2031 0.6% 666 0.6% 0.0% 
2026-2036 0.6% 641 0.6% 0.0% 
2016-2036 0.6% 675 0.5% -0.2% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

SMALL COMMERCIAL CLASSIFICATION 

Actual Normal Actual Normal 
Consumer Percent Sales Sales Percent Average Use Average Use Percent 

Year Consumers Growth Growth (MWh) (MWh) Growth kWh/Cust/Mo)(kWh/Cust/Mo) Growth 
2001 10,487 528,560 4,200 
2002 10,899 412 3.9% 507,563 3,881 
2003 11,163 264 2.4% 509,312 3,802 
2004 11,518 355 3.2% 521,300 3,772 
2005 12,876 1,358 11.8% 553,496 3,582 
2006 14,168 1,291 10.0% 568,398 3,343 
2007 14,458 290 2.0% 608,391 3,507 
2008 14,672 214 1.5% 602,535 599,539 3,422 3,405 
2009 14,725 53 0.4% 569,297 579,376 -3.4% 3,222 3,279 -3 .7% 
2010 14,808 82 0.6% 618,684 593,262 2.4% 3,482 3,339 1.8% 
2011 14,999 192 1.3% 599,542 597,645 0.7% 3,331 3,320 -0.5% 
2012 15,435 435 2.9% 595,342 594,981 -0.4% 3,214 3,212 -3.3% 
2013 15,797 362 2.3% 600,982 596,571 0.3% 3,170 3,147 -2.0% 
2014 16,210 413 2.6% 609,780 597,097 0.1% 3,135 3,070 -2.5% 
2015 16,806 596 3.7% 610,947 613,258 2.7% 3,029 3,041 -0.9% 
2016 17,118 312 1.9% 620,471 617,093 0.6% 3 021 3,004 -1.2% 

2017 17,398 280 1.6% 623,101 1.0% 2,985 -0.7% 
2018 17,607 209 1.2% 629,211 1.0% 2,978 -0.2% 
2019 17,774 167 1.0% 633,508 0.7% 2,970 -0.3% 
2020 18,005 231 1.3% 639,695 1.0% 2,961 -0.3% 
2021 18,234 228 1.3% 645,779 1.0% 2,951 -0.3% 
2022 18,460 226 1.2% 651,797 0.9% 2,942 -0.3% 
2023 18,684 224 1.2% 657,776 0.9% 2,934 -0.3% 
2024 18,907 223 1.2% 663,726 0.9% 2,925 -0.3% 
2025 19,128 221 1.2% 669,630 0.9% 2,917 -0.3% 
2026 19,346 219 1.1% 675,453 0.9% 2,909 -0.3% 
2027 19,563 217 1.1% 681,217 0.9% 2,902 -0.3% 
2028 19,777 215 1.1% 686,926 0.8% 2,894 -0.3% 
2029 19,990 212 1.1% 692,558 0.8% 2,887 -0.2% 
2030 20,199 210 1.0% 698,122 0.8% 2,880 -0.2% 
2031 20,407 208 1.0% 703,630 0.8% 2,873 -0.2% 
2032 20,615 208 1.0% 709,138 0.8% 2,867 -0.2% 
2033 20,823 208 1.0% 714,646 0.8% 2,860 -0.2% 
2034 21,031 208 1.0% 720,154 0.8% 2,854 -0.2% 
2035 21,239 208 1.0% 725,661 0.8% 2,847 -0.2% 
2036 21,447 208 1.0% 731,169 0.8% 2,841 -0.2% 

ANNUAL GROWTH RATES 
2001-2006 6.2% 736 1.5% -4.5% 
2006-2011 1.1% 166 1.1% -0.1% 
2011-2016 2.7% 424 0.7% 0.6% -1.9% -2.0% 
2016-2021 1.3% 223 0.9% -0.4% 
2021-2026 1.2% 223 0.9% -0.3% 
2021-2031 1.1% 212 0.8% -0.3% 
2026-2036 1.0% 208 0.8% -0.2% 
2016-2036 1.1% 216 0.9% -0.3% 

A-15 



26,000 

21,000 

16,000 

11,000 

6,000 

1,000 

800,000 

700,000 

600,000 

500,000 

400,000 

300,000 

200,000 

100,000 

BIG RIVERS ELECTRIC CORPORATION 

2017 LONG· TERM LOAD FORECAST - BASE CASE FORECAST 

SHALL CONNERCIAL CLASSIFICATION 

Consumers 

--------_/ 

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 

- Actual - Forecast - LTFC 2015 

MWh Sales 

-- -
~ 

......,, 
-

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 

- Actual - Forecast --LTFC 2015 

A-16 



BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

LARGE COMMERCIAL CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
2001 34 1,414,538 3,501,331 
2002 35 2 5.0% 1,238,353 -12.5% 2,920,644 -16.6% 
2003 38 3 7.1% 1,151,279 -7.0% 2,535,856 -13.2% 
2004 39 1 3.5% 1,140,217 -1.0% 2,425,995 -4.3% 
2005 37 (2) -5.1% 1,123,081 -1.5% 2,518,119 3.8% 
2006 36 (1) -2.0% 1,103,512 -1.7% 2,525,199 0.3% 
2007 37 1 2.3% 1,071,969 -2.9% 2,398,142 -5.0% 
2008 39 1 3.8% 1,080,619 0.8% 2,328,919 -2.9% 
2009 38 (1) -1.9% 1,092,667 1.1% 2,401,466 3.1% 
2010 39 1 2.4% 1,081,785 -1.0% 2,321,426 -3.3% 
2011 43 4 9.7% 1,128,352 4.3% 2,208,126 -4.9% 
2012 44 1 2.2% 1,098,999 -2.6% 2,105,362 -4.7% 
2013 52 8 19.0% 1,153,723 5.0% 1,857,847 -11.8% 
2014 51 (1) -1.3% 1,121,005 -2.8% 1,828,719 -1.6% 
2015 52 1 1.8% 1,099,899 -1.9% 1,762,658 -3.6% 
2016 51 (1) -1.8% 1,068,889 -2.8% 1,743,702 -1.1% 

2017 48 (3) -5.7% 1,106,507 3.5% 1,914,373 9.8% 
2018 49 1 2.1% 1,179,003 6.6% 1,998,311 4.4% 
2019 49 0 0.0% 1,261,771 7.0% 2,138,595 7.0% 
2020 49 0 0.0% 1,298,788 2.9% 2,201,335 2.9% 
2021 49 0 0.0% 1,299,566 0.1% 2,202,655 0.1% 
2022 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2023 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2024 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 
2025 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 
2026 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2027 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2028 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 
2029 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 
2030 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2031 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2032 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 
2033 49 0 0.0% 1,299,566 -0.3% 2,202,655 -0.3% 
2034 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2035 49 0 0.0% 1,299,566 0.0% 2,202,655 0.0% 
2036 49 0 0.0% 1,303,001 0.3% 2,208,477 0.3% 

ANNUAL GROWTH RATES 
2001-2006 1.6% 1 -4.8% -6.3% 
2006-2011 3.2% 1 0.4% -2.6% 
2011-2016 3.7% 2 -1.1% -4.6% 
2016-2021 -0.8% (0) 4.0% 4.8% 
2021-2026 0.0% - 0.0% 0.0% 
2021-2031 0.0% - 0.0% 0.0% 
2026-2036 0.0% - 0.1% 0.1% 
2016-2036 -0.2% (0) 1.0% 1.2% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

RURAL LARGE COMMERCIAL CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
2001 17 113,852 569,259 
2002 16 (0) -2.0% 120,089 5.5% 612,700 7.6% 
2003 17 1 3.1% 128,476 7.0% 636,018 3.8% 
2004 18 1 7.9% 138,427 7.7% 634,985 -0.2% 
2005 18 0 0.0% 141,995 2.6% 651,353 2.6% 
2006 18 0 1.4% 139,821 -1.5% 632,675 -2.9% 
2007 21 3 15.4% 145,200 3.8% 569,412 -10.0% 
2008 20 (2) -7.5% 147,038 1.3% 623,043 9.4% 
2009 20 0 1.3% 124,286 -15.5% 520,024 -16.5% 
2010 21 1 4.6% 121,141 -2.5% 484,563 -6.8% 
2011 25 4 18.0% 130,264 7.5% 441,572 -8.9% 
2012 26 1 3.7% 135,134 3.7% 441,615 0.0% 
2013 32 6 24.5% 157,230 16.4% 412,677 -6.6% 
2014 31 (1) -2.1% 154,967 -1.4% 415,460 0.7% 
2015 31 (0) -0.3% 153,745 -0.8% 413,293 -0.5% 
2016 30 (1) -3.0% 154,328 0.4% 427,500 3.4% 

2017 28 (2) -6.4% 148,154 -4.0% 438,326 2.5% 
2018 29 1 3.6% 151,304 2.1% 432,298 -1.4% 
2019 29 0 0.0% 153,554 1.5% 438,727 1.5% 
2020 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2021 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2022 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2023 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2024 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2025 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2026 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2027 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2028 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2029 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2030 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2031 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2032 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2033 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2034 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2035 29 0 0.0% 153,554 0.0% 438,727 0.0% 
2036 29 0 0.0% 153,554 0.0% 438,727 0.0% 

ANNUAL GROWTH RATES 
2001-2006 2.0% 0 4.2% 2.1% 
2006-2011 5.9% 1 -1.4% -6.9% 
2011-2016 4.1% 1 3.4% -0.6% 
2016-2021 -0.6% (0) -0.1% 0.5% 
2021-2026 0.0% - 0.0% 0.0% 
2021-2031 0.0% - 0.0% 0.0% 
2026-2036 0.0% - 0.0% 0.0% 
2016-2036 -0.2% (0) 0.0% 0.1% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

DIRECT SERVE LARGE COMMERCIAL CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
2001 17 1,300,686 6,375,911 
2002 19 2 11.8% 1,118,264 -14.0% 4,904,666 -23.1 % 
2003 21 2 10.5% 1,022,803 -8.5% 4,058,743 -17.2% 
2004 21 0 0.0% 1,001,791 -2.1% 3,975,360 -2.1% 
2005 19 (2) -9.5% 981,086 -2.1% 4,303,010 8.2% 
2006 18 (1) -5.3% 963,691 -1.8% 4,461,532 3.7% 
2007 16 (2) -11.1% 926,769 -3.8% 4,826,924 8.2% 
2008 19 3 18.8% 933,580 0.7% 4,094,651 -15.2% 
2009 18 (1) -5.3% 968,381 3.7% 4,483,246 9.5% 
2010 18 0 0.0% 960,644 -0.8% 4,447,426 -0.8% 
2011 18 0 0.0% 998,089 3.9% 4,620,782 3.9% 
2012 18 0 0.0% 963,865 -3.4% 4,462,336 -3.4% 
2013 20 2 11.1% 996,493 3.4% 4,152,054 -7.0% 
2014 20 0 0.0% 966,038 -3.1% 4,025,159 -3.1% 
2015 21 1 5.0% 946,154 -2.1% 3,754,579 -6.7% 
2016 21 0 0.0% 914,562 -3.3% 3,629,214 -3.3% 

2017 20 (1) -4.8% 958,353 4.8% 3,993,138 10.0% 
2018 20 0 0.0% 1,027,699 7.2% 4,282,079 7.2% 
2019 20 0 0.0% 1,108,217 7.8% 4,617,571 7.8% 
2020 20 0 0.0% 1,145,234 3.3% 4,771,806 3.3% 
2021 20 0 0.0% 1,146,012 0.1% 4,775,050 0.1% 
2022 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2023 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2024 20 0 0.0% 1,149,447 0.3% 4,789,362 0.3% 
2025 20 0 0.0% 1,146,012 -0.3% 4,775,050 -0.3% 
2026 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2027 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2028 20 0 0.0% 1,149,447 0.3% 4,789,362 0.3% 
2029 20 0 0.0% 1,146,012 -0.3% 4,775,050 -0.3% 
2030 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2031 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2032 20 0 0.0% 1,149,447 0.3% 4,789,362 0.3% 
2033 20 0 0.0% 1,146,012 -0.3% 4,775,050 -0.3% 
2034 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2035 20 0 0.0% 1,146,012 0.0% 4,775,050 0.0% 
2036 20 0 0.0% 1,149,447 0.3% 4,789,362 0.3% 

ANNUAL GROWTH RATES 
2001-2006 1.1% 0 -5.8% -6.9% 
2006-2011 0.0% - 0.7% 0.7% 
2011-2016 3.1% 1 -1.7% -4.7% 
2016-2021 -1.0% (0) 4.6% 5.6% 
2021-2026 0.0% - 0.0% 0.0% 
2021-2031 0.0% - 0.0% 0.0% 
2026-2036 0.0% - 0.1% 0.1% 
2016-2036 -0.2% (0) 1.1% 1.4% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

LARGE COHHERCIAL CLASSIFICATION 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

IRRIGATION CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth 'kWh/Cust/Mo) Growth 
2001 10 75 644 
2002 9 (1) -6.9% 38 -49.1% 352 -45.4% 
2003 9 (1) -5.6% 113 196.9% 1,106 214.4% 
2004 8 (1) -9.8% 164 45.1% 1,780 60.9% 
2005 7 (1) -8.7% 114 -30.4% 1,356 -23.8% 
2006 7 0 0.0% 65 -43.2% 770 -43.2% 
2007 7 0 0.0% 1,068 1551.4% 12,715 1551.4% 
2008 8 1 11.9% 432 -59.6% 4,594 -63.9% 
2009 9 1 8.5% 406 -5.9% 3,984 -13.3% 
2010 9 0 0.0% 356 -12.4% 3,491 -12.4% 
2011 7 (2) -20.6% 269 -24.5% 3,321 -4.9% 
2012 5 (2) -25.9% 440 63.7% 7,338 121.0% 
2013 4 (1) -15.0% 48 -89.2% 933 -87.3% 
2014 4 (0) -5.9% 136 186.9% 2,843 204.8% 
2015 4 0 0.0% 62 -54.8% 1,286 -54.8% 
2016 4 0 0.0% 47 -24.0% 977 -24.0% 
2017 4 0 0.0% 194 313.8% 4,041 313.8% 
2018 4 0 0.0% 194 0.0% 4,041 0.0% 
2019 4 0 0.0% 194 0.0% 4,041 0.0% 
2020 4 0 0.0% 194 0.0% 4,041 0.0% 
2021 4 0 0.0% 194 0.0% 4,041 0.0% 
2022 4 0 0.0% 194 0.0% 4,041 0.0% 
2023 4 0 0.0% 194 0.0% 4,041 0.0% 
2024 4 0 0.0% 194 0.0% 4,041 0.0% 
2025 4 0 0.0% 194 0.0% 4,041 0.0% 
2026 4 0 0.0% 194 0.0% 4,041 0.0% 
2027 4 0 0.0% 194 0.0% 4,041 0.0% 
2028 4 0 0.0% 194 0.0% 4,041 0.0% 
2029 4 0 0.0% 194 0.0% 4,041 0.0% 
2030 4 0 0.0% 194 0.0% 4,041 0.0% 
2031 4 0 0.0% 194 0.0% 4,041 0.0% 
2032 4 0 0.0% 194 0.0% 4,041 0.0% 
2033 4 0 0.0% 194 0.0% 4,041 0.0% 
2034 4 0 0.0% 194 0.0% 4,041 0.0% 
2035 4 0 0.0% 194 0.0% 4,041 0.0% 
2036 4 0 0.0% 194 0.0% 4,041 0.0% 

ANNUAL GROWTH RATES 
2001-2006 -6.3% (1) -2.8% 3.6% 
2006-2011 -0.7% (0) 33.0% 34.0% 
2011-2016 -9.9% (1) -29.5% -21.7% 
2016-2021 0.0% - 32.8% 32.8% 
2021-2026 0.0% - 0.0% 0.0% 
2021-2031 0.0% - 0.0% 0.0% 
2026-2036 0.0% - 0.0% 0.0% 
2016-2036 0.0% - 7.4% 7.4% 

A-21 



BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

IRRIGATION CLASSIFICATION 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

STREET LIGHTING CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth 'kWh/Cust/Mo) Growth 
2001 181 3,104 1,427 
2002 182 0 0.1% 3,277 5.6% 1,505 5.4% 
2003 147 (34) -18.9% 3,235 -1.3% 1,831 21.7% 
2004 79 (68) -46.3% 2,997 -7.3% 3,158 72.5% 
2005 84 5 6.4% 3,077 2.7% 3,047 -3.5% 
2006 87 3 3.8% 3,104 0.9% 2,962 -2.8% 
2007 88 1 0.8% 3,175 2.3% 3,007 1.5% 
2008 88 (0) -0.5% 3,287 3.5% 3,128 4.0% 
2009 85 (2) -2.8% 3,246 -1.2% 3,177 1.6% 
2010 88 3 3.3% 3,438 5.9% 3,256 2.5% 
2011 87 (1) -1.3% 3,409 -0.8% 3,272 0.5% 
2012 92 5 5.4% 3,454 1.3% 3,146 -3.9% 
2013 91 (0) -0.1% 3,486 0.9% 3,178 1.0% 
2014 91 (0) -0.5% 3,461 -0.7% 3,169 -0.3% 
2015 100 9 10.1% 3,429 -0.9% 2,853 -10.0% 
2016 103 3 3.2% 3,291 -4.0% 2,654 -7.0% 

2017 103 0 0.0% 3,396 3.2% 2,739 3.2% 
2018 103 0 0.0% 3,399 0.1% 2,741 0.1% 
2019 103 0 0.0% . 3,402 0.1% 2,744 0.1% 
2020 103 0 0.0% 3,405 0.1% 2,746 0. 1% 
2021 103 0 0.0% 3,408 0.1% 2,749 0.1% 
2022 103 0 0.0% 3,411 0.1% 2,751 0.1% 
2023 103 0 0.0% 3,414 0.1% 2,753 0.1% 
2024 103 0 0.0% 3,417 0.1% 2,756 0.1% 
2025 103 0 0.0% 3,420 0.1% 2,758 0.1% 
2026 103 0 0.0% 3,423 0.1% 2,761 0.1% 
2027 103 0 0.0% 3,426 0.1% 2,763 0.1% 
2028 103 0 0.0% 3,429 0.1% 2,766 0.1% 
2029 103 0 0.0% 3,432 0.1% 2,768 0.1% 
2030 103 0 0.0% 3,435 0.1% 2,771 0.1% 
2031 103 0 0.0% 3,438 0.1% 2,773 0.1% 
2032 103 0 0.0% 3,441 0.1% 2,775 0.1% 
2033 103 0 0.0% 3,445 0.1% 2,778 0.1% 
2034 103 0 0.0% 3,448 0.1% 2,780 0.1% 
2035 103 0 0.0% 3,451 0.1% 2,783 0.1% 
2036 103 0 0.0% 3,454 0.1% 2,785 0.1% 

ANNUAL GROWTH RATES 
2001-2006 -13.6% (19) 0.0% 15.7% 
2006-2011 -0.1% (0) 1.9% 2.0% 
2011-2016 3.5% 3 -0.7% -4.1% 
2016-2021 0.0% - 0.7% 0.7% 
2021-2026 0.0% - 0.1% 0.1% 
2021-2031 0.0% - 0.1% 0.1% 
2026-2036 0.0% - 0.1% 0.1% 
2016-2036 0.0% - 0.2% 0.2% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

NATIVE SYSTEM REQUIREMENTS 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 3,284,432 3,375,813 
2002 3,191,176 3,175,247 
2003 3,052,582 3,171,640 
2004 3,129,980 3,249,862 
2005 3,233,245 3,272,948 
2006 3,188,986 3,321,004 
2007 3,325,859 3,306,150 
2008 3,313,571 3,354,190 
2009 3,159,286 3,272,941 
2010 3,411,558 3,321,276 
2011 3,344,199 3,385,423 
2012 3,282,776 3,337,591 
2013 3,371,187 3,403,524 
2014 3,381,575 3,377,106 
2015 3,270,995 3,333,037 
2016 3,244,594 3,272,279 

2017 3,258,532 3,475,860 3,068,021 3,410,934 3,133,135 
2018 3,343,114 3,579,695 3,132,650 3,496,327 3,217,172 
2019 3,432,508 3,690,035 3,203,170 3,586,368 3,306,008 
2020 3,473,299 3,749,644 3,226,326 3,628,026 3,345,681 
2021 3,474,891 3,772,649 3,209,069 3,629,644 3,347,168 
2022 3,478,946 3,794,590 3,197,346 3,634,199 3,350,745 
2023 3,481,017 3,816,438 3,182,574 3,636,658 3,352,624 
2024 3,490,159 3,844,513 3,175,803 3,646,386 3,361,351 
2025 3,495,398 3,868,538 3,165,460 3,652,337 3,366,106 
2026 3,501,719 3,894,838 3,155,483 3,659,113 3,372,151 
2027 3,508,814 3,922,248 3,146,447 3,666,722 3,379,018 
2028 3,520,620 3,955,618 3,141,369 3,679,126 3,390,533 
2029 3,526,010 3,982,519 3,130,416 3,685,118 3,395,604 
2030 3,535,190 4,013,811 3,123,283 3,694,912 3,404,460 
2031 3,544,285 4,045,005 3,116,750 3,704,569 3,413,284 
2032 3,556,815 4,079,806 3,113,481 3,717,660 3,425,542 
2033 3,562,475 4,107,394 3,103,686 3,723,881 3,430,931 
2034 3,571,571 4,138,589 3,097,153 3,733,537 3,439,755 
2035 3,580,666 4,169,784 3,090,621 3,743,193 3,448,578 
2036 3,593,196 4,204,585 3,087,352 3,756,284 3,460,837 

ANNUAL GROWTH RATES 
2001-2006 -0.6% -0.3% 
2006-2011 1.0% 0.4% 
2011-2016 -0.6% -0.7% 
2016-2021 1.2% 2.9% -0.4% 2.1% 0.5% 
2021-2026 0.2% 0.6% -0.3% 0.2% 0.1% 
2026-2031 0.2% 0.8% -0.2% 0.2% 0.2% 
2031-2036 0.3% 0.8% -0.2% 0.3% 0.3% 
2016-2036 0.5% 1.3% -0.3% 0.7% 0.3% 

Excludes transmission losses 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

NATIVE SYSTEM CP DEMAND - SUMMER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (kW) (MWh) (kW) (kW) (kW) (kW) 
2001 596,310 
2002 602,623 587,317 
2003 583,906 592,266 
2004 604,155 618,850 
2005 603,783 609,740 
2006 619,258 627,399 
2007 647,502 594,279 
2008 604,334 605,923 
2009 594,126 608,201 
2010 656,634 613,675 
2011 652,127 638,938 
2012 654,200 606,718 
2013 609,000 638,743 
2014 601,935 603,617 
2015 616,732 622,689 
2016 607,440 619,950 

2017 634,778 678,385 597,022 677,988 592,680 
2018 645,249 692,572 603,592 688,582 603,331 
2019 657,728 709,202 612,354 700,987 615,853 
2020 660,639 715,880 611,750 703,843 618,725 
2021 662,162 722,165 609,084 705,891 620,018 
2022 663,036 726,918 606,536 706,909 620,819 
2023 663,990 732,222 603,786 708,198 621,656 
2024 665,006 737,283 601,409 709,469 622,604 
2025 666,212 742,512 599,276 710,950 623,761 
2026 667,476 748,090 597,020 712,421 624,927 
2027 668,857 753,849 594,926 713,995 626,205 
2028 670,290 759,855 592,791 715,603 627,548 
2029 671,891 766,097 590,862 717,383 629,039 
2030 673,549 772,480 589,039 719,228 630,584 
2031 675,268 778,931 587,419 721,128 632,179 
2032 676,988 785,378 585,801 723,028 633,774 
2033 678,707 791,821 584,186 724,928 635,370 
2034 680,427 798,260 582,574 726,828 636,965 
2035 682,147 804,695 580,965 728,728 638,560 
2036 683,866 811,125 579,359 730,628 640,156 

ANNUAL GROWTH RATES 
2001-2006 0.8% 
2006-2011 1.0% 
2011-2016 -1.4% 
2016-2021 1.3% 3.1% -0.4% 2.6% 0.0% 
2021-2026 0.2% 0.7% -0.4% 0.2% 0.2% 
2026-2031 0.2% 0.8% -0.3% 0.2% 0.2% 
2031-2036 0.3% 0.8% -0.3% 0.3% 0.3% 
2016-2036 0.5% 1.4% -0.3% 0.8% 0.2% 

Excludes transmission losses 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

NATIVE SYSTEM CP DEMAND - WINTER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (kW) (MWh) (kW) (kW) (kW) (kW) 
2001 598,797 
2002 530,467 556,540 
2003 585,549 547,253 
2004 562,082 535,652 
2005 548,765 561,077 
2006 576,534 599,442 
2007 597,267 600,568 
2008 611,454 616,642 
2009 664,788 630,115 
2010 646,750 616,176 
2011 624,191 579,769 
2012 568,900 617,753 
2013 596,800 618,319 
2014 740,203 698,327 
2015 687,696 663,894 
2016 600,010 605,199 

2017 620,796 663,546 583,819 706,997 545,766 
2018 630,495 676,883 589,698 716,480 555,717 
2019 641,254 691,665 596,865 727,002 566,511 
2020 653,562 708,158 605,236 739,243 578,789 
2021 657,008 716,383 604,464 743,444 581,931 
2022 657,713 720,895 601,810 744,307 582,550 
2023 658,513 725,966 598,971 745,557 583,184 
2024 659,365 730,785 596,496 746,674 583,955 
2025 660,354 735,712 594,217 747,896 584,905 
2026 661,228 740,783 591,671 749,011 585,709 
2027 662,271 746,087 589,335 750,284 586,655 
2028 663,361 751,624 586,959 751,561 587,670 
2029 664,769 757,565 584,920 753,173 588,926 
2030 666,323 763,750 583,066 754,942 590,298 
2031 667,945 770,007 581,416 756,786 591,716 
2032 669,566 776,260 579,770 758,629 593,134 
2033 671,188 782,507 578,128 760,472 594,552 
2034 672,809 788,749 576,489 762,315 595,970 
2035 674,430 794,986 574,853 764,159 597,387 
2036 676,052 801,217 573,221 766,002 598,805 

ANNUAL GROWTH RATES 
2001-2006 -0.8% 
2006-2011 1.6% 
2011-2016 -0.8% 
2016-2021 1.7% 3.4% 0.0% 4.2% -0.8% 
2021-2026 0.1% 0.7% -0.4% 0.1% 0.1% 
2026-2031 0.2% 0.8% -0.3% 0.2% 0.2% 
2031-2036 0.2% 0.8% -0.3% 0.2% 0.2% 
2016-2036 0.6% 1.4% -0.3% 1.2% -0.1% 

Excludes transmission losses 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - RANGE FORECASTS 

NATIVE SYSTEM REQUIREMENTS 

Energy Requirements (GWH) 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RURAL SYSTEM REQUIREMENTS 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year {MWh) {MWh) {MWh) {MWh) {MWh) {MWh) 
2001 2,000,877 2,039,727 
2002 2,114,841 2,047,683 
2003 2,089,678 2,163,616 
2004 2,133,190 2,203,603 
2005 2,262,017 2,247,952 
2006 2,232,581 2,312,324 
2007 2,407,449 2,333,391 
2008 2,387,974 2,371,708 
2009 2,238,762 2,299,263 
2010 2,481,390 2,330,705 
2011 2,371,106 2,360,141 
2012 2,321,478 2,318,050 
2013 2,374,920 2,353,980 
2014 2,415,564 2,353,028 
2015 2,325,204 2,334,790 
2016 2,330,037 2,304,554 

2017 2,300,179 2,469,589 2,157,586 2,452,581 2,174,782 
2018 2,315,416 2,500,612 2,156,336 2,468,628 2,189,473 
2019 2,324,291 2,526,408 2,150,364 2,478,151 2,197,791 
2020 2,328,066 2,547,149 2,138,354 2,482,792 2,200,448 
2021 2,328,879 2,569,336 2,120,358 2,483,632 2,201,156 
2022 2,332,934 2,591,278 2,108,634 2,488,187 2,204,733 
2023 2,335,005 2,613,125 2,093,862 2,490,646 2,206,611 
2024 2,340,712 2,637,594 2,083,828 2,496,939 2,211,904 
2025 2,349,386 2,665,225 2,076,749 2,506,325 2,220,094 
2026 2,355,707 2,691,525 2,066,772 2,513,101 2,226,139 
2027 2,362,802 2,718,936 2,057,736 2,520,710 2,233,006 
2028 2,371,173 2,748,699 2,049,395 2,529,679 2,241,086 
2029 2,379,998 2,779,206 2,041,705 2,539,106 2,249,592 
2030 2,389,178 2,810,498 2,034,571 2,548,900 2,258,448 

- 2031 2,398,273 2,841,693 2,028,039 2,558,556 2,267,272 
2032 2,407,368 2,872,887 2,021,507 2,568,213 2,276,095 
2033 2,416,463 2,904,082 2,014,974 2,577,869 2,284,919 
2034 2,425,559 2,935,276 2,008,442 2,587,525 2,293,743 
2035 2,434,654 2,966,471 2,001,909 2,597,181 2,302,566 
2036 2,443,749 2,997,666 1,995,377 2,606,837 2,311,390 

ANNUAL GROWTH RATES 
2001-2006 2.2% 2.5% 
2006-2011 1.2% 0.4% 
2011-2016 -0.3% -0.5% 
2016-2021 0.2% 2.2% -1.7% 1.5% -0.9% 
2021-2026 0.2% 0.9% -0.5% 0.2% 0.2% 
2026-2031 0.4% 1.1% -0.4% 0.4% 0.4% 
2031-2036 0.4% 1.1% -0.3% 0.4% 0.4% 
2016-2036 0.3% 1.3% -0.7% 0.6% 0.0% 

Excludes transmission losses 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RURAL SYSTEM CP DEMAND - SUMMER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (kW) (kW) (kW) (kW) 
2001 441,183 
2002 461,561 
2003 458,050 
2004 472,169 
2005 497,997 
2006 501,463 
2007 532,264 
2008 497,743 
2009 496,641 
2010 546,356 
2011 533,911 
2012 534,216 
2013 472,149 
2014 483,465 
2015 504,969 
2016 486,950 499,460 

2017 501,814 538,773 470,705 545,023 459,715 
2018 502,274 542,448 467,766 545,608 460,356 
2019 502,924 546,657 465,290 546,182 461,049 
2020 503,559 550,947 462,525 546,764 461,645 
2021 505,082 557,232 459,858 548,811 462,938 
2022 505,956 561,984 457,311 549,829 463,740 
2023 506,911 567,289 454,561 551,119 464,576 
2024 507,927 572,349 452,184 552,389 465,524 
2025 509,133 577,578 450,050 553,871 466,681 
2026 510,396 583,156 447,795 555,341 467,848 
2027 511,778 588,915 445,701 556,915 469,126 
2028 513,211 594,921 443,566 558,524 470,468 
2029 514,811 601,163 441,636 560,304 471,959 
2030 516,469 607,546 439,814 562,149 473,504 
2031 518,189 613,997 438,193 564,049 475,099 
2032 519,908 620,444 436,576 565,949 476,695 
2033 521,628 626,887 434,961 567,849 478,290 
2034 523,348 633,326 433,349 569,749 479,885 
2035 525,067 639,761 431,740 571,649 481,481 
2036 526,787 646,192 430,134 573,549 483,076 

ANNUAL GROWTH RATES 
2001-2006 2.6% 
2006-2011 1.3% 
2011-2016 -1.8% 
2016-2021 0.2% 2.2% -1.6% 1.9% -1.5% 
2021-2026 0.2% 0.9% -0.5% 0.2% 0.2% 
2026-2031 0.3% 1.0% -0.4% 0.3% 0.3% 
2031-2036 0.3% 1.0% -0.4% 0.3% 0.3% 
2016-2036 0.3% 1.3% -0.7% 0.7% -0.2% 

Excludes transmission losses 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RURAL SYSTEM CP DEMAND - WINTER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh} (MWh} (kW} (kW} (kW} (kW} 
2001 423,149 
2002 380,606 
2003 460,626 
2004 430,124 
2005 444,494 
2006 439,167 
2007 489,272 
2008 511,901 
2009 560,598 
2010 517,785 
2011 536,353 
2012 454,476 
2013 479,669 
2014 612,356 
2015 567,816 
2016 487,142 492,331 

2017 495,109 531,574 464,416 581,309 420,079 
2018 495,707 535,356 461,650 581,693 420,930 
2019 496,457 539,628 459,307 582,205 421,714 
2020 496,935 543,699 456,441 582,616 422,162 
2021 498,106 549,536 453,507 584,542 423,029 
2022 498,810 554,048 450,852 585,405 423,648 
2023 499,610 559,119 448,014 586,655 424,282 
2024 500,462 563,938 445,538 587,772 425,052 
2025 501,452 568,864 443,260 588,993 426,003 
2026 502,326 573,935 440,714 590,109 426,807 
2027 503,369 579,239 438,378 591,382 427,753 
2028 504,459 584,776 436,002 592,659 428,768 
2029 505,867 590,718 433,963 594,271 430,024 
2030 507,421 596,903 432,109 596,040 431,396 
2031 509,043 603,160 430,459 597,883 432,814 
2032 510,664 609,412 428,813 599,727 434,232 
2033 512,285 615,659 427,170 601,570 435,650 
2034 513,907 621,901 425,532 603,413 437,067 
2035 515,528 628,138 423,896 605,257 438,485 
2036 517,149 634,370 422,264 607,100 439,903 

ANNUAL GROWTH RATES 
2001-2006 0.7% 
2006-2011 4.1% 
2011-2016 -1.9% 
2016-2021 0.2% 2.2% -1.6% 3.5% -3.0% 
2021-2026 0.2% 0.9% -0.6% 0.2% 0.2% 
2026-2031 0.3% 1.0% -0.5% 0.3% 0.3% 
2031-2036 0.3% 1.0% -0.4% 0.3% 0.3% 
2016-2036 0.2% 1.3% -0.8% 1.1% -0.6% 

Excludes transmission losses 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - RANGE FORECASTS 

RESIDENTIAL ENERGY SALES 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Normalized Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 1,246,139 -
2002 1,371,067 -
2003 1,340,451 -
2004 1,362,667 -
2005 1,452,182 1,445,785 
2006 1,415,359 1,464,119 
2007 1,534,506 1,496,342 
2008 1,529,478 1,513,522 
2009 1,426,775 1,458,897 
2010 1,611,212 1,517,821 
2011 1,530,090 1,527,824 
2012 1,465,749 1,477,663 
2013 1,509,915 1,491,767 
2014 1,531,776 1,481,737 
2015 1,448,343 1,455,382 
2016 1,441,268 1,437,332 

2017 1,425,319 1,520,288 1,357,805 1,536,066 1,340,532 
2018 1,440,401 1,545,440 1,363,590 1,551,597 1,355,420 
2019 1,451,613 1,568,818 1,365,781 1,563,200 1,366,331 
2020 1,458,290 1,587,110 1,363,479 1,570,346 1,372,305 
2021 1,456,582 1,601,315 1,349,780 1,568,315 1,370,852 
2022 1,462,945 1,620,342 1,346,938 1,574,806 1,377,112 
2023 1,467,217 1,639,139 1,340,913 1,579,104 1,381,552 
2024 1,474,969 1,660,495 1,339,352 1,587,069 1,389,258 
2025 1,484,613 1,683,990 1,339,593 1,597,050 1,398,790 
2026 1,492,013 1,706,290 1,336,968 1,604,544 1,406,270 
2027 1,500,024 1,729,585 1,335,028 1,612,710 1,414,405 
2028 1,509,328 1,755,257 1,333,749 1,622,251 1,423,771 
2029 1,518,488 1,781,133 1,332,419 1,631,655 1,432,963 
2030 1,527,802 1,807,637 1,331,347 1,641,228 1,442,299 
2031 1,537,050 1,834,119 1,330,786 1,650,687 1,451,617 
2032 1,546,298 1,860,601 1,330,225 1,660,146 1,460,935 
2033 1,555,546 1,887,083 1,329,665 1,669,605 1,470,253 
2034 1,564,794 1,913,565 1,329,104 1,679,063 1,479,571 
2035 1,574,042 1,940,047 1,328,544 1,688,522 1,488,890 
2036 1,583,290 1,966,530 1,327,983 1,697,981 1,498,208 

ANNUAL GROWTH RATES 
2001-2006 2.6% #DIV/O! 
2006-2011 1.6% 0.9% 
2011-2016 -1.2% -1.2% 
2016-2021 0.3% 2.2% -1.2% 1.8% -0.9% 
2021-2026 0.5% 1.3% -0.2% 0.5% 0.5% 
2026-2031 0.6% 1.5% -0.1% 0.6% 0.6% 
2031-2036 0.6% 1.4% 0.0% 0.6% 0.6% 
2016-2036 0.5% 1.6% -0.4% 0.8% 0.2% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

SMALL COMMERCIAL ENERGY SALES 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Normalized Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 528,560 
2002 507,563 
2003 509,312 
2004 521,300 
2005 553,496 
2006 568,398 
2007 608,391 
2008 602,535 599,539 
2009 569,297 579,376 
2010 618,684 593,262 
2011 599,542 597,645 
2012 595,342 594,981 
2013 600,982 596,571 
2014 609,780 597,097 
2015 610,947 613,258 
2016 620,471 617,093 

2017 623,101 659,625 584,660 657,315 588,644 
2018 629,211 670,067 584,999 663,746 594,430 
2019 633,508 677,861 584,628 668,269 598,499 
2020 639,695 688,588 584,762 674,811 604,324 
2021 645,779 699,117 584,924 681,246 610,052 
2022 651,797 709,504 585,120 687,611 615,716 
2023 657,776 719,794 585,354 693,935 621,343 
2024 663,726 730,006 585,627 700,230 626,944 
2025 669,630 740,112 585,932 706,475 632,500 
2026 675,453 750,062 586,259 712,636 637,979 
2027 681,217 759,889 586,612 718,736 643,403 
2028 686,926 769,601 586,990 724,777 648,773 
2029 692,558 779,166 587,386 730,739 654,071 
2030 698,122 788,597 587,801 736,628 659,303 
2031 703,630 797,916 588,236 742,459 664,483 
2032 709,138 807,234 588,670 748,290 669,662 
2033 714,646 816,553 589,105 754,121 674,841 
2034 720,154 825,871 589,540 759,952 680,021 
2035 725,661 835,190 589,974 765,783 685,200 
2036 731,169 844,508 590,409 771,614 690,379 

ANNUAL GROWTH RATES 
2001-2006 1.5% 
2006-2011 1.1% 
2011-2016 0.7% 0.6% 
2016-2021 0.9% 2.5% -1.1% 2.0% -0.2% 
2021-2026 0.9% 1.4% 0.0% 0.9% 0.9% 
2026-2031 0.8% 1.2% 0.1% 0.8% 0.8% 
2031-2036 0.8% 1.1% 0.1% 0.8% 0.8% 
2016-2036 0.9% 1.6% -0.2% 1.1% 0.6% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - RANGE FORECASTS 

LARGE COMMERCIAL ENERGY SALES 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 1,414,538 
2002 1,238,353 
2003 1,151,279 
2004 1,140,217 
2005 1,123,081 
2006 1,103,512 
2007 1,071,969 
2008 1,080,619 
2009 1,092,667 
2010 1,081,785 
2011 1,128,352 
2012 1,098,999 
2013 1,153,723 
2014 1,121,005 
2015 1,099,899 
2016 1,068,889 

2017 1,106,507 1,184,056 1,028,959 1,106,507 1,106,507 
2018 1,179,003 1,260,649 1,097,357 1,179,003 1,179,003 
2019 1,261,771 1,347,893 1,175,650 1,261,771 1,261,771 
2020 1,298,788 1,386,760 1,210,815 1,298,788 1,298,788 
2021 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2022 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2023 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2024 1,303,001 1,391,184 1,214,818 1,303,001 1,303,001 
2025 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2026 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2027 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2028 1,303,001 1,391,184 1,214,818 1,303,001 1,303,001 
2029 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2030 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2031 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2032 1,303,001 1,391,184 1,214,818 1,303,001 1,303,001 
2033 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2034 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2035 1,299,566 1,387,578 1,211,555 1,299,566 1,299,566 
2036 1,303,001 1,391,184 1,214,818 1,303,001 1,303,001 

ANNUAL GROWTH RATES 
2001-2006 -4.8% 
2006-2011 0.4% 
2011-2016 -1.1% 
2016-2021 5.4% 2.5% 4.0% 4.0% 
2021-2026 0.0% 0.0% 0.0% 0.0% 
2026-2031 0.0% 0.0% 0.0% 0.0% 
2031-2036 0.1% 0.1% 0.1% 0.1% 
2016-2036 1.3% 0.6% 1.0% 1.0% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - RANGE FORECASTS 

LARGE COMMERCIAL ENERGY SALES - RURAL 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 113,852 
2002 120,089 
2003 128,476 
2004 138,427 
2005 141,995 
2006 139,821 
2007 145,200 
2008 147,038 
2009 124,286 
2010 121,141 
2011 130,264 
2012 135,134 
2013 157,230 
2014 154,967 
2015 153,745 
2016 154 328 

2017 148,154 177,785 118,523 148,154 148,154 
2018 151,304 181,565 121,043 151,304 151,304 
2019 153,554 184,265 122,843 153,554 153,554 
2020 153,554 184,265 122,843 153,554 153,554 
2021 153,554 184,265 122,843 153,554 153,554 
2022 153,554 184,265 122,843 153,554 153,554 
2023 153,554 184,265 122,843 153,554 153,554 
2024 153,554 184,265 122,843 153,554 153,554 
2025 153,554 184,265 122,843 153,554 153,554 
2026 153,554 184,265 122,843 153,554 153,554 
2027 153,554 184,265 122,843 153,554 153,554 
2028 153,554 184,265 122,843 153,554 153,554 
2029 153,554 184,265 122,843 153,554 153,554 
2030 153,554 184,265 122,843 153,554 153,554 
2031 153,554 184,265 122,843 153,554 153,554 
2032 153,554 184,265 122,843 153,554 153,554 
2033 153,554 184,265 122,843 153,554 153,554 
2034 153,554 184,265 122,843 153,554 153,554 
2035 153,554 184,265 122,843 153,554 153,554 
2036 153,554 184,265 122,843 153,554 153,554 

ANNUAL GROWTH RATES 
2001-2006 4.2% 
2006-2011 -1.4% 
2011-2016 3.4% 
2016-2021 3.6% -4.5% -0.1% -0.1% 
2021-2026 0.0% 0.0% 0.0% 0.0% 
2026-2031 0.0% 0.0% 0.0% 0.0% 
2031-2036 0.0% 0.0% 0.0% 0.0% 
2016-2036 0.9% -1.1% 0.0% 0.0% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

LARGE COMMERCIAL ENERGY SALES - DIRECT SERVE 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 1,300,686 
2002 1,118,264 
2003 1,022,803 
2004 1,001,791 
2005 981,086 
2006 963,691 
2007 926,769 
2008 933,580 
2009 968,381 
2010 960,644 
2011 998,089 
2012 963,865 
2013 996,493 
2014 966,038 
2015 946,154 
2016 914,562 

2017 958,353 1,006,271 910,435 958,353 958,353 
2018 1,027,699 1,079,084 976,314 1,027,699 1,027,699 
2019 1,108,217 1,163,628 1,052,806 1,108,217 1,108,217 
2020 1,145,234 1,202,495 1,087,972 1,145,234 1,145,234 
2021 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2022 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2023 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2024 1,149,447 1,206,919 1,091,975 1,149,447 1,149,447 
2025 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2026 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2027 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2028 1,149,447 1,206,919 1,091,975 1,149,447 1,149,447 
2029 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2030 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2031 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2032 1,149,447 1,206,919 1,091,975 1,149,447 1,149,447 
2033 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2034 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2035 1,146,012 1,203,313 1,088,711 1,146,012 1,146,012 
2036 1,149,447 1,206,919 1,091,975 1,149,447 1,149,447 

ANNUAL GROWTH RATES 
2001-2006 -5.8% 
2006-2011 0.7% 
2011-2016 -1.7% 
2016-2021 5.6% 3.5% 4.6% 4.6% 
2021-2026 0.0% 0.0% 0.0% 0.0% 
2026-2031 0.0% 0.0% 0.0% 0.0% 
2031-2036 0.1% 0.1% 0.1% 0.1% 
2016-2036 1.4% 0.9% 1.1% 1.1% 
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BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST - RANGE FORECASTS 

STREET UGHTING ENERGY SALES 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 3,104 
2002 3,277 
2003 3,235 
2004 2,997 
2005 3,077 
2006 3,104 
2007 3,175 
2008 3,287 
2009 3,246 
2010 3,438 
2011 3,409 
2012 3,454 
2013 3,486 
2014 3,461 
2015 3,429 
2016 3,291 

2017 3,396 3,566 3,226 3,396 3,396 
2018 3,399 3,569 3,229 3,399 3,399 
2019 3,402 3,572 3,232 3,402 3,402 
2020 3,405 3,576 3,235 3,405 3,405 
2021 3,408 3,579 3,238 3,408 3,408 
2022 3,411 3,582 3,241 3,411 3,411 
2023 3,414 3,585 3,244 3,414 3,414 
2024 3,417 3,588 3,246 3,417 3,417 
2025 3,420 3,591 3,249 3,420 3,420 
2026 3,423 3,595 3,252 3,423 3,423 
2027 3,426 3,598 3,255 3,426 3,426 
2028 3,429 3,601 3,258 3,429 3,429 
2029 3,432 3,604 3,261 3,432 3,432 
2030 3,435 3,607 3,264 3,435 3,435 
2031 3,438 3,610 3,267 3,438 3,438 
2032 3,441 3,614 3,269 3,441 3,441 
2033 3,445 3,617 3,272 3,445 3,445 
2034 3,448 3,620 3,275 3,448 3,448 
2035 3,451 3,623 3,278 3,451 3,451 
2036 3,454 3,626 3,281 3,454 3,454 

ANNUAL GROWTH RATES 
2001-2006 0.0% 
2006-2011 1.9% 
2011-2016 -0.7% 
2016-2021 1.7% -0.3% 0.7% 0.7% 
2021-2026 0.1% 0.1% 0.1% 0.1% 
2026-2031 0.1% 0.1% 0.1% 0.1% 
2031-2036 0.1% 0.1% 0.1% 0.1% 
2016-2036 0.5% 0.0% 0.2% 0.2% 

B-14 



BIG RIVERS ELECTRIC CORPORATION 

2017 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

IRRIGATION ENERGY SALES 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Opt imistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
2001 75 
2002 38 
2003 113 
2004 164 
2005 114 
2006 65 
2007 1,068 
2008 432 
2009 406 
2010 356 
2011 269 
2012 440 
2013 48 
2014 136 
2015 62 
2016 47 

2017 194 233 155 369 19 
2018 194 233 155 369 19 
2019 194 233 155 369 19 
2020 194 233 155 369 19 
2021 194 233 155 369 19 
2022 194 233 155 369 19 
2023 194 233 155 369 19 
2024 194 233 155 369 19 
2025 194 233 155 369 19 
2026 194 233 155 369 19 
2027 194 233 155 369 19 
2028 194 233 155 369 19 
2029 194 233 155 369 19 
2030 194 233 155 369 19 
2031 194 233 155 369 19 
2032 194 233 155 369 19 
2033 194 233 155 369 19 
2034 194 233 155 369 19 
2035 194 233 155 369 19 
2036 194 233 155 369 19 

ANNUAL GROWTH RATES 
2001-2006 -2.8% 
2006-2011 33.0% 
2011-2016 -29.5% 
2016-2021 37.8% 27.1% 51.0% -16.2% 
2021-2026 0.0% 0.0% 0.0% 0.0% 
2026-2031 0.0% 0.0% 0.0% 0.0% 
2031-2036 0.0% 0.0% 0.0% 0.0% 
2016-2036 8.3% 6.2% 10.9% -4.3% 
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Big Rivers 2017 Load Forecast 

Appendix C - Forecast Model Specifications 



Variable 

Meade County Rural Electric Cooperative Corporation 

Residential Customers 

Short Term Model 

Coefficient StdErr I T-Stat P-Value Definition 

CONST 20096.627 120.785 166.384 0.00% Constant term 

Model Data. Trendl 16.580 0.329 50.394 0.00% 

MonthlyModel.Reclass -116.498 20.642 -5.644 0.00% 

Model Statistics 
Iterations 1 

Adjusted Observations 108 

Deg. of Freedom for Error 105 

R-Squared 0.987 

Adjusted R-Squared 0.987 

AIC 8.015 

BIC 8.090 

F-Statistic 4,015.95 

Prob (F-Statistic) 0.0000 

Log-Likelihood -583.07 

Model Sum of Squares 23,654,310.92 

Sum of Squared Errors 309,229.99 

Mean Squared Error 2,945.05 

Std. Error of Regression 54.27 

Mean Abs. Dev. (MAD) 42.87 

Mean Abs. % Err. (MAPE) 0.16% 

Durbin-Watson Statistic 0.475 

Durbin-H Statistic #NA 

Ljung-Box Statistic 217.82 

Prob {Ljung-Box) 0.0000 

Skewness 0.061 

Kurtosis 2.857 

Jarque-Bera 0.159 

Prob (Jarque-Bera) 0.9238 
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Variable 

CONST 

ModelData.HH 

ModelData.HHMKT 

Res_Con_LT.LagDep(l) 

MonthlyModel.Reclass 

AR(l) 

Model Statistics 

Iterat ions 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Meade Count y Rura l Electric Cooperative Corporation 

Residential Customers 

Long Term Model 

Coefficient Std Err T-Stat 

(18,704.84) 1,068.32 (17.51) 

497.075 28.558 17.406 

29596.733 1668.699 17.736 

0.214 0.044 4.878 

-154.766 12.672 -12.213 

0.492 0.068770678 7.15608 

24 

203 

197 

1.000 

1.000 

6.364 

6.461 

163,170.30 

0.0000 

-927.94 

459,849,526.18 

111,037.80 

563.64 

23.74 

13.84 

0.05% 

2.178 

-1.627951333 

77.29 

0.0000 

-0.553 

9.019 

316.819 

0.0000 

P-Value Definition 

0.00% Constant term 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 
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Meade County Rural Electric Cooperative Corporation 

Small Commercial Customers 

Variable 
CONST 

ModeiData.Trendl 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Short Term Model 

Coefficient StdErr I T-Stat 
1488.587 20.102 74.050 

1.570 0.060 25.983 

1 

132 

130 

0.839 

0.837 

6.566 

6.609 

675.10 

0.0000 

-618.64 

472,387.55 

90,965.26 

699.73 

26.45 

18.13 

0.91% 

0.363 

#NA 

311.07 

0.0000 

-1.950 

12.029 

531.964 

0.0000 

P-Value Definition 
0.00% Constant term 

0.00% 
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Variable 

Meade County Rural Electric Cooperative Corporation 

Small Commercial Customers 

Long Term Model 

Coefficient Std Err T-Stat I P-Value I Definit ion 

CONST 1,220.11 874.32 1.395 16.48% Constant term 

ModelData.Emp 48.736 50.386 0.967 33.48% 

MonthlyModel.Reclass -6.172 15.81971489 -0.390 69.70% 

AR(l) 0.942 0.0266677 35.311 0.00% 

Model Statistics 
Iterations 15 

Adjusted Observations 167 

Deg. of Freedom for Error 163 

R-Squared 0.929 

Adjusted R-Squared 0.928 

AIC 5.550 

BIC 5.625 

F-Statistic 715.73 

Prob (F-Statistic) 0.0000 

Log-Likelihood -696.39 

Model Sum of Squares 539,468.05 

Sum of Squared Errors 40,952.56 

Mean Squared Error 251.24 

Std. Error of Regression 15.85 

Mean Abs. Dev. (MAD) 9.15 

Mean Abs. % Err. (MAPE) 0.44% 

Durbin-Watson Statistic 2.619 

Durbin-H Statistic #NA 

Ljung-Box Statistic 59.82 

Prob (Ljung-Box) 0.0001 

Skewness 1.033 

Kurtosis 20.515 

Jarque-Bera 2164.411 

Prob (Jarque-Bera) 0.0000 
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Meade County Rural Electric Cooperative Corporation 

Residential kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I 
Model Data. BASE 193.67 8.06 24.017 0.00% 

ModelData.COOL 122.184 22.223 5.498 0.00% 

ModelData.HEAT 292.295 16.926 17.269 0.00% 

Binary.January 130.654 37.186 3.514 0.06% 

Binary.February 173.649 34.020 5.104 0.00% 

Binary.June 98.620 47.701 2.067 4.01% 

Binary.July 162.584 57.651 2.820 0.53% 

Binary.August 176.953 57.295 3.088 0.23% 

Binary.September 179.170 37.507 4.777 0.00% 

Binary.October -72.321 31.059 -2.329 2.10% 

Model Statistics 
Iterations 1 

Adjusted Observations 192 

Deg. of Freedom for Error 182 

R-Squared 0.848 

Adjusted R-Squared 0.841 

AIC 9.403 

BIC 9.572 

F-Statistic #NA 

Prob (F-Statistic) #NA 

Log-Likelihood -1,165.08 

Model Sum of Squares 11,725,335.21 

Sum of Squared Errors 2,096,763.72 

Mean Squared Error 11,520.68 

Std. Error of Regression 107.33 

Mean Abs. Dev. (MAD) 78.11 

Mean Abs. % Err. (MAPE) 7.13% 

Durbin-Watson Statistic 1.835 

Durbin-H Statistic #NA 

Ljung-Box Statistic 194.01 

Prob (Ljung-Box) 0.0000 

Skewness -0.176 

Kurtosis 4.016 

Jarque-Bera 9.247 

Prob (Jarque-Bera) 0.0098 

Definition 
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Meade County Rural Electric Cooperative Corporation 

Small Commercial kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I Definition 

CONST 3,722.05 165.70 22.463 0.00% Constant term 

MonthlyModel. WTHDDSC 0.170 0.175 0.971 33.28% 

MonthlyModel. WTCDDSC 1.391 0.342 4.072 0.01% 

Binary.February 65.192 66.178 0.985 32.59% 

Binary.March -235.537 99.218 -2.374 1.87% 

Binary.April -178.607 141.458 -1.263 20.84% 

Binary.May -261.891 165.445 -1.583 11.52% 

Binary.June -95.662 194.721 -0.491 62.39% 

Binary.July 9.199 211.442 0.044 96.53% 

Binary.August 262.544 210.763 1.246 21.45% 

Binary.September 379.352 177.302 2.140 3.38% 

Binary.October -35.160 141.509 -0.248 80.41% 

Binary.November -120.928 104.584 -1.156 24.91% 

Binary.December -135.058 66.739 -2.024 4.45% 

MonthlyModel.Reclass -680.000 54.223 -12.541 0.00% 

AR(l) 0.379 0.068 5.562 0.00% 

Model Statist ics 

Iterations 13 

Adjusted Observations 191 

Deg. of Freedom for Error 175 

R-Squared 0.850 

Adjusted R-Squared 0.837 

AIC 10.713 

BIC 10.986 

F-Statistic 66.07 

Prob (F-Statistic) 0.0000 

Log-Likelihood -1,278.12 

Model Sum of Squares 41,109,355.60 

Sum of Squared Errors 7,259,542.96 

Mean Squared Error 41,483. 10 

Std. Error of Regression 203.67 

Mean Abs. Dev. (MAD) 152.12 

Mean Abs. % Err. (MAPE) 4.03% 

Durbin-Watson Statistic 2.165 

Durbin-H Statistic #NA 

Ljung-Box Statistic 43.12 

Prob (Ljung-Box) 0.0096 

Skewness 0.011 

Kurtosis 3.082 

Jarque-Bera 0.057 
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Variable 

Meade County Rural Electric Cooperative Corporation 

Rural System Peak Demand 

Coefficient StdErr I T-Stat I P-Value I Definition 

CONST 

ModelData.EGY_TREND 

MonthlyModel.PeakHDD 

MonthlyModel.PeakCDD 

MonthlyModel.Jan2014 

Binary.February 

Binary.March 

(52,430.92) 8,599.42 -6.097 0.00% Constant term 

Binary.April 

Binary.May 

Binary.June 

Binary.July 

Binary.August 

Binary.September 

Binary.October 

MonthlyModel.Apr2012 

MonthlyModel.April2015 

MonthlyModel.Oct2015 

MonthlyModel.April2016 

AR(l) 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

2.318 

1540.482 

1191.914 

14003.596 

-291.812 

-867.947 

-414.553 

17607.307 

27529.026 

29672.571 

30057.802 

25081.763 

19006.440 

-20260.014 

-20069.099 

-14116.115 

-14352.885 

0.337 

10 

203 

184 

0.913 

0.905 

17.315 

17.625 

107.58 

0.0000 

-2,026.51 

58,635,797,743 

5,571,317,139.57 

30,278,897 .so 
5,502.63 

4,292.51 

5.23% 

2.074 

#NA 

81.85 

0.0000 

0.001 

0.213 10.865 0.00% 

73.325 21.009 0.00% 

179.462 6.642 0.00% 

5381. 763 2.602 1.00% 

1512.806 -0.193 84.73% 

1734.179 -0.500 61.73% 

2222.643 -0.187 85.22% 

4193.073 4.199 0.00% 

4782.243 5.757 0.00% 

4952.104 5.992 0.00% 

5022.914 5.984 0.00% 

4591.890 5.462 0.00% 

3582.188 5.306 0.00% 

5397.031 -3.754 0.02% 

5425.725 -3 .699 0.03% 

5379.075 -2.624 0.94% 

5406.643 -2.655 0.86% 

0.070 4.835 0.00% 
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Variable 

CONST 

ModelData.Trendl 

AR(l) 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson St atistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Residential Customers 

Short Term Model 

Coefficient StdErr T-Stat 

12980.506 4114.159 3.155 

28.227 

0.823 

9.295 3.037 

0.052 15.984 

12 

23 

20 

0.935 

0.928 

6.683 

6.831 

142.97 

0.0000 

-106.49 

202,406.76 

14,157.15 

707.86 

26.61 

18.43 

0.07% 

1.991 

#NA 

20.49 

0.6687 

-0.063 

3.507 

0.261 

0.8774 

P-Value 

0.50% 

0.65% 

0.00% 

Units 

0 

0 
0 
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Variable 

CONST 

ModelData.HH 

ModelData.HHMKT 

AR(l) 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Residential Customers 

Long Term Model 

Coefficient StdErr T-Stat 

(22,108.99) 333.3 -66.337 

567.475 6.956 81.583 

39052.548 154.8587681 252.1817037 

0.992 0.002085672 475.8123156 

32 

443 

439 

1.000 

1.000 

2.113 

2.150 

200,166,451.95 

0.0000 

-1,092.71 

4,925,467,709.67 

3,600.80 

8.20 

2.86 

2.10 

0.01% 

1.460 

#NA 

368.97 

0.0000 

0.093 

5.112 

83.006 

0.0000 

P-Value 
0.00% 

0.00% 

0.00% 

0.00% 
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Variable 

CONST 

ModelData.Trendl 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Stat istic) 

Log-likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Small Commercial Customers 

Short Term Model 

Coefficient StdErr I T-Stat 

510.451 27.287 18.707 

7 .208 0.082 88.381 

1 

180 

178 

0.978 

0.978 

8.092 

8.128 

7,811.25 

0.0000 

-981. 70 

25,252,421.65 

575,443.35 

3,232.83 

56.86 

43.49 

1.45% 

0.101 

#NA 

1136.22 

0.0000 

-0.322 

3.518 

5.126 

0.0771 

P-Value Units 

0.00% Constant term 

0.00% 
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Variable 

CONST 

ModelDat a.Emp 

Model Statist ics 

Iterations 

Adjusted Observat ions 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statist ic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Pu rchase Energy Corporation 

Small Commercial Cust omers 

Long Term Model 

Coefficient 

(2,471.32) 

142.670 

1 

408 

406 

0.777 

0.776 

11.505 

11.525 

1,412.24 

0.0000 

-2,923.92 

139,406,946.26 

40,077,692.08 

98,713.53 

314.19 

247.43 

11.12% 

0.003 

#NA 

7171.07 

0.0000 

0.579 

3.079 

22.880 

0.0000 

StdErr I T-Stat I P-Value I Definition 

124.03 -19.924 0.00% Constant term 

3.796 37.580 0.00% 
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Jackson Purchase Energy Corporation 

Residential kWh Use per Customer per Month 

Variable 

ModelDat a.BASE 

ModelDat a.COOL 

ModelData.HEAT 

Binary.February 

Binary.June 

Binary.July 

Binary.August 

Binary.September 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Coefficient StdErr I T-Stat I P-Value I 
178.42 6.93 25.758 0.00% 

291.952 22.269 13.110 0.00% 

373.701 12.616 29.621 0.00% 

-92.561 30.712 -3.014 0.29% 

139.901 50.487 2.771 0.61% 

187.173 60.951 3.071 0.24% 

145.219 58.752 2.472 1.43% 

131.195 36.240 3.620 0.04% 

1 

204 

196 

0.876 

0.872 

9.471 

9.601 

#NA 

#NA 

-1,247.50 

17,311,898.50 

2,447,618.66 

12,487.85 

111.75 

84.50 

6.96% 

2.397 

#NA 

68.82 

0.0000 

0.133 

3.542 

3.106 

0.2116 

Definition 

0 
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Jackson Purchase Energy Corporation 

Small Commercial kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I Definition 

CONST 3,344.21 326.43 10.245 0.00% Constant term 

MonthlyMode l.WTHDDSC 2.136 0.372 5.739 0.00% 

MonthlyModel.WTCDDSC 4.659 0.729 6.390 0.00% 

Binary.February -298.127 150.595 -1.980 4.99% 

Binary.March 112.844 201.335 0.560 57.61% 

Binary.Apri l 252.836 276.470 0.915 36.21% 

Binary.May 542.724 327.301 1.658 9.97% 

Binary.June 402.109 397.024 1.013 31.30% 

Binary.July 438.646 420.384 1.043 29.87% 

Binary.August 523.352 416.671 1.256 21.14% 

Binary.September 683.077 348.038 1.963 5.18% 

Binary.October 457.900 273.738 1.673 9.68% 

Binary.November -47.660 197.099 -0.242 80.93% 

Binary.December -106.139 149.225 -0. 711 47.82% 

Model Statistics 
Iterations 1 

Adjusted Observations 144 

Deg. of Freedom for Error 130 

R-Squared 0.712 

Adjusted R-Squared 0.683 

AIC 11.835 

BIC 12.123 

F-Statistic 24.67 

Prob (F-Statistic) -0.0000 

Log-Likelihood -1,042.43 

Model Sum of Squares 40,353,543.52 

Sum of Squared Errors 16,356,221.91 

Mean Squared Error 125,817.09 

Std. Error of Regress ion 354.71 

Mean Abs. Dev. (MAD) 266.26 

Mean Abs. % Err. (MAPE) 5.67% 

Durbin-Watson Statist ic 0.863 

Durbin-H St atistic #NA 

l jung-Box Statistic 589.58 

Prob (Ljung-Box) 0.0000 

Skewness -0.464 

Kurtosis 3.112 

Jarque-Bera 5.250 

Prob (Jarque-Bera) 0.0724 
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Jackson Purchase Energy Corporation 

Rural System Peak Demand 

Variable Coefficient Std Err I T-Stat I P-Value I Definition 

CONST (42,759.25) 6,901.85 -6.195 0.00% Constant term 

ModelData.EGY_TREND 2.088 0.088 23.664 0.00% 

MonthlyModel.PeakHDD 1173.562 98.210 11.950 0.00% 

MonthlyModel.PeakCDD 1756.261 185.307 9.478 0.00% 

Binary.February -4135.168 2147.075 -1.926 5.52% 

Binary.March -7223.565 2373.839 -3.043 0.26% 

Binary.April -8791.016 3105.871 -2.830 0.50% 

Binary.May 15889.099 5757.949 2.760 0.62% 

Binary.June 30223.632 6321.201 4.781 0.00% 

Binary.July 35211.743 6515.176 5.405 0.00% 

Binary.August 34745.128 6499.044 5.346 0.00% 

Binary.September 24148.166 6126.712 3.941 0.01% 

Binary.October 3443.136 5493.881 0.627 53.14% 

Binary.November -8972.253 2490.720 -3.602 0.04% 

Binary.December -4007.046 2146.547 -1.867 6.31% 

Model Statistics 
Iterations 1 

Adjusted Observations 264 

Deg. of Freedom for Error 249 

R-Squared 0.906 

Adjusted R-Squared 0.901 

AIC 17.770 

BIC 17.973 

F-Statistic 171.49 

Prob (F-Statistic) 0.0000 

Log-Likelihood -2,705.26 

Model Sum of Squares 118,553,140,497 

Sum of Squared Errors 12,295,244,360.61 

Mean Squared Error 49,378,491.41 

Std. Error of Regression 7,026.98 

Mean Abs. Dev. (MAD) 5,284.21 

Mean Abs. % Err. (MAPE) 4.83% 

Durbin-Watson Statistic 1.413 

Durbin-H Statistic #NA 

Ljung-Box Statistic 113.92 

Prob (Ljung-Box) 0.0000 

Skewness -0.116 

Kurtosis 3.724 

Jarque-Bera 6.366 

Prob (Jarque-Bera) 0.0415 
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Variable 
CONST 

Mode1Dat a.Trend1 

AR(l) 

Model Statistics 
Iterat ions 

Adjusted Observat ions 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statist ic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs.% Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Stat istic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Res idential Customers 

Short Term Model 

Coefficient Std Err 
31097.015 26938.702 

32.209 52.062 

0.984 0.033 

14 

83 

80 

0.972 

0.971 

7.514 

7.602 

1,363.88 

0.0000 

-426.62 

4,828,972.95 

141,624.52 

1,770.31 

42.08 

33.17 

0.07% 

1.588 

#NA 

26.29 

0.3385 

-0.722 

3.559 

8.282 

0.0159 

T-Stat P-Value Definition 
1.154 25.18% Constant term 

0.619 53.79% 

29.479 0.00% 
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Variable 
CONST 

ModelData. HH 

ModelData.HHMKT 

AR(l) 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. {MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Residential Customers 

Long Term Model 

Coefficient Std Err 
(44,764.13} 401.1 

388.528 3.280 

115135.559 135.993 

0.987 0.002 

18 

323 

319 

1.000 

1.000 

1.817 

1.864 

145,058,819.33 

0.0000 

-747.84 

2,646,323,086.89 

1,939.85 

6.08 

2.47 

1.54 

0.00% 

1.573 

#NA 

221.69 

0.0000 

-0.037 

8.830 

457.507 

0.0000 

T-Stat P-Value 
-111.615 0.00% 

118.466 0.00% 

846.62858 0.00% 

606.37837 0.00% 
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Variable 
CONST 

ModelData.Trendl 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

SIC 

F-Statistic 

Prob (F-Statistic) 

Log-likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H St atistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Small Commercia l Customers 

Short Term Model 

Coefficient StdErr I T-Stat 
4615.117 113.762 40.568 

14.080 0.290 48.484 

1 

108 

106 

0.957 

0.956 

9.107 

9.156 

2,350.70 

0.0000 

-643.01 

20,808,657.98 

938,323.24 

8,852.11 

94.09 

78.87 

0.79% 

0.065 

#NA 

591.37 

0.0000 

0.124 

2.094 

3.969 

0.1374 

P-Value Definition 
0.00% Constant term 

0.00% 
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Variable 

CONST 

ModelData. Emp 

AR(l) 

Model Statistics 

It erations 

Adjust ed Observat ions 

Deg. of Freedom for Error 

R-Squared 

Adjust ed R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Stat istic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs . % Err. (MAPE) 

Durbin-Wat son St atistic 

Durbin-H Stat istic 

Lj ung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporat ion 

Small Commercial Cust omers 

Long Term Model 

Coefficient Std Err 

458,246.18 78,854,842.68 

40.666 27.270 

T-Stat I P-Value I Definit ion 

0.006 99.54% Constant term 

1.491 13.84% 

1.000 0.004 226.853 0.00% 

99 

131 

128 

0.998 

0.998 

6.213 

6.279 

32,020.00 

0.0000 

-589.85 

31,259,716.76 

62,480.39 

488.13 

22.09 

14.72 

0.15% 

1.449 

#NA 

42.63 

0.0110 

2.108 

10.928 

440.101 

0.0000 
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Kenergy Corporation 

Residentia l kWh Use per Customer per Month 

Variable Coefficient Std Err T-Stat I P-Value I Definition 

ModelData.BASE 245.06 4.12 59.435 0.00% 

ModelData.COOL 207.315 7.109 29.162 0.00% 

ModelData.HEAT 304.960 8.538 35.718 0.00% 

Binary.January 54.563 16.403 3.326 0.11% 

Binary.February 82.103 15.791 5.199 0.00% 

Binary.July 99.199 17.389 5.705 0.00% 

Binary .August 190.221 19.862 9.577 0.00% 

Binary.September 176.242 15.099 11.673 0.00% 

Binary.November -143.803 12.688 -11.334 0.00% 

MonthlyModel.Jan2001 -204.209 56.158 -3.636 0.04% 

MonthlyModel.Feb2001 -154.002 55.812 -2.759 0.64% 

MonthlyModel.Jan2014 231.828 51.029 4.543 0.00% 

MonthlyModel. Dec2016 -162.005 55.767 -2.905 0.41% 

AR(l) 0.456 0.066 6.880 0.00% 

Model Statistics 

Iterations 17 

Adjusted Observations 192 

Deg. of Freedom for Error 178 

R-Squared 0.959 

Adjusted R-Squared 0.956 

AIC 8.060 

BIC 8.298 

F-Statistic #NA 

Prob (F-Statistic) #NA 

Log-Likelihood -1,032.21 

Model Sum of Squares 12,174,968.69 

Sum of Squared Errors 525,319.58 

Mean Squared Error 2,951.23 

Std. Error of Regression 54.33 

Mean Abs. Dev. (MAD) 39.89 

Mean Abs.% Err. (MAPE) 2.97% 

Durbin-Watson Statistic 1.984 

Durbin-H Statistic #NA 

Ljung-Box Statistic 48.80 

Prob (Ljung-Box) 0.0020 

Skewness -0.137 

Kurtosis 3.911 

Jarque-Bera 7.250 

Prob (Jarque-Bera) 0.0267 
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Kenergy Corporation 

Small Commercial kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I Definition 

CONST 1,473.92 132.99 11.083 0.00% Constant term 

MonthlyModel.WTHDDSC 1.602 0.134 11.955 0.00% 

MonthlyModel.WTCDDSC 3.319 0.262 12.672 0.00% 

Binary.February -347.263 47.550 -7.303 0.00% 

Binary.March -128.466 78.218 -1.642 10.32% 

Binary.April -57.052 109.027 -0.523 60.18% 

Binary.May 394.407 128.091 3.079 0.26% 

Binary.June 684.031 149.558 4.574 0.00% 

Binary.July 573.608 157.480 3.642 0.04% 

Binary .August 398.282 156.287 2.548 1.21% 

Binary.September 365.359 135.907 2.688 0.82% 

Binary.October 411.415 109.456 3.759 0.03% 

Binary.November 536.285 77.376 6.931 0.00% 

Binary.December 485.557 50.749 9.568 0.00% 

MonthlyModel.Reclass2013 -86.453 37.242 -2.321 2.20% 

AR(l ) 0.376 0.088 4.250 0.00% 

Model Statistics 
Iterations 14 

Adjusted Observations 131 

Deg. of Freedom for Error 115 

R-Squared 0.948 

Adjusted R-Squared 0.942 

AIC 9.704 

BIC 10.055 

F-Statistic 140.67 

Prob (F-Statistic) 0.0000 

log-Likelihood -805.47 

Model Sum of Squares 30,831,793.81 

Sum of Squared Errors 1,680,348.67 

Mean Squared Error 14,611.73 

St d. Error of Regression 120.88 

Mean Abs. Dev. (MAD) 84.55 

Mean Abs. % Err. (MAPE) 3.26% 

Durbin-Wat son St atistic 1.946 

Durbin-H Statistic #NA 

Ljung-Box St atistic 16.77 

Prob (Ljung-Box) 0.8585 

Skewness -1.002 

Kurtosis 6.746 

Jarque-Bera 98.504 
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Kenergy Corporation 

Rural System Peak Demand 

Variable Coefficient Std Err I T-Stat I P-Value I Definition 

CONST (45,105.57) 19,632.54 -2.297 2.27% Constant term 

ModelData.EGY_TREND 2.212 0.201 11.026 0.00% 

MonthlyModel.PeakHDD 2233.825 188.934 11.823 0.00% 

MonthlyModel.PeakCDD 3580.481 339.508 10.546 0.00% 

MonthlyModel.Oct2010 -45135.009 12676.305 -3.561 0.05% 

Binary.January -39885.877 12019.490 -3.318 0.11% 

Binary.February -45954.011 11412.511 -4.027 0.01% 

Binary.March -53489.422 10103.766 -5.294 0.00% 

Binary.April -65816.559 8794.652 -7.484 0.00% 

Binary.May -26609. 165 3929.027 -6.772 0.00% 

Binary.October -36912.286 4755.722 -7.762 0.00% 

Binary. November -59692.691 9747.423 -6.124 0.00% 

Binary.December -49701.680 11277.877 -4.407 0.00% 

Model Statistics 

Iterations 1 

Adjusted Observations 193 

Deg. of Freedom for Error 180 

R-Squared 0.897 

Adjusted R-Squared 0.890 

AIC 18.871 

BIC 19.091 

F-Statistic 130.17 

Prob {F-Statistic) 0.0000 

Log-Likelihood -2,081.89 

Model Sum of Squares 229,594,556, 794 

Sum of Squared Errors 26,456, 719,441.28 

Mean Squared Error 146,981,774.67 

Std. Error of Regression 12,123.60 

Mean Abs. Dev. {MAD) 9,154.35 

Mean Abs. % Err. {MAPE) 4.34% 

Durbin-Watson Statistic 1.663 

Durbin-H Statistic #NA 

Lj u ng-Box Statistic 54.05 

Prob {Ljung-Box) 0.0004 

Skewness -0.063 

Kurtosis 3.329 

Jarque-Bera 1.000 

Prob {Jarque-Bera) 0.6066 
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Big Rivers 

C&I 

CHP 

Commission 

DOE 

DSM 

EE 

EF 

EIA 

EPA 

GDP 

GDS 

GWH 

HMP&L 

HSPF 

IRP 

JPEC 

Kenergy 

KW 

kWh 

UC 

MCRECC 

MDA 

Members 

MISO 

MW 

MWH 

NERC 

NCP 

RC UST 

RUS 

RUSE 

SAE 

SEER 

SEPA 

Glossary 

Big Rivers Electric Corporation 

Commercial and Industrial 

Combined Heat and Power 

Kentucky Public Service Commission 

U. S. Department of Energy 

Demand-Side Management 

Energy Efficiency 

Efficiency Factor 

Energy Information Administration 

Environmental Protection Agency 

Gross Domestic Product 

GOS Associates, Inc. 

Gigawatt hours 

Henderson Municipal Power & Light 

Heating Seasonal Performance Factor 

Integrated Resource Plan 

Jackson Purchase Energy Corporation 

Kenergy Corp. 

Kilowatt 

Kilowatt hours 

Large Industrial Customer Tariff 

Meade County Rural Electric Cooperative Corporation 

MDA EarthSat Weather data provider 

Collectively: MCRECC, Kenergy, JPEC 

Midcontinent Independent System Operator, Inc. 

Megawatt 

Megawatt hours 

North American Electric Reliability Council 

Non-coincident peak 

Rural system customers 

Rural Utilities Services 

Rural system energy use per customer 

Statistically Adjusted End-Use 

Seasonal Energy Efficiency Ratio 

Southeastern Power Administration 
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1. Introduction 

1.1 Overview 

As an electric utility borrower with the Rural Utilities System ("RUS"), Big Rivers Electric Corporation 

("Big Rivers") must biennially file a Load Forecast. Additionally, as an electric utility under the 

jurisdiction of the Kentucky Public Service Commission ("Commission"), Big Rivers must triennially file an 

Integrated Resource Plan ("IRP" ), which is based on the most recent Board-approved load forecast. To 

gain efficiencies and align with the IRP process, Big Rivers intends to request triennial load forecasts for 

RUS' purposes in the future. This 2015 Load Forecast is provided to comply with Big Rivers' obligations 

under RUS1 and the Commission2 and gives a comprehensive overview of Big Rivers' energy and peak 

demand outlook for 2015-2034. A glossary of terms and acronyms used throughout this report are 

listed in Appendix D. 

1.2 Introduction 

This 2015 Load Forecast was prepared by Big Rivers with the assistance of GDS Associates, Inc. ("GDS"). 

The individuals responsible for preparation of the forecast and who are available to respond to inquiries 

are listed in Table 1.1. 

Company 

Big Rivers Electric Corporation 

Jackson Purchase Electric 

Meade County Rural Electric 

Cooperative Corporation 

Kenergy Corp 

GOS Associates, Inc. 

Table 1.1 
Project Team 

Name 

Marlene Parsley 

Russ Pogue 

Chuck Williamson 

David Poe 

Anna Swanson 

John Newland 

Travis Siewert 

Steve Thompson 

John Hutts 

Julia Jennings 

Oguzhan Ozdemir 

Title/Area of Expertise 

Director, Resources and Forecasting 

Project Manager 

Manager of Member Relations 

DSM/Energy Efficiency 

Vice President - Finance & Accounting 

Forecast Review 

V.P. Operations and Engineering 
Forecast Review 

Accounting Supervisor 

Forecast Review 

Vice President - Engineering 
Forecast Review 

Manager of General Accounting 

Forecast Review 

Vice President - Finance 

Forecast Review 

Principal 
GOS Lead Consultant 

Admin. Assistant 

Database, Reporting 

Project Consultant 

Model Development 

1 Code of Federal Regulations, Title 7, Subtitle B, Chapter XVII, Part 1710.202, Subpart E - Load Forecasts. 
2 Kentucky Public Service Commission, 807 KAR 5:058 
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This 2015 Load Forecast presents Big Rivers' projected power requirements through 2034. Big Rivers' 

financial forecast was used as input to develop load projections through 2029. Key model inputs were 

not available for years 2030-2034; therefore, projections of energy and peak demand for 2030-2034 are 

based on projected growth from 2028 to 2029. This report presents the projections, the underlying 

forecast assumptions, and the methodologies used in developing the load forecast. Forecast scenarios 

are included to address the uncertainties associated with the factors expected to influence energy 

consumption in the future. Supporting figures and tables are provided throughout this document and in 

the Appendices. 

The remainder of Section 1 ofthis report presents a description of Big Rivers and a summary of the load 

forecast. Section 2 describes changes made to the forecast since the 2013 Load Forecast. Section 3 

presents the base case forecast by customer classification and provides summary results for multiple 

forecast scenarios. Section 4 describes the forecasting process and methodologies, including a 

description of the data used, a discussion on the key forecast assumptions, and details regarding the 

forecasting model specifications. 

1.3 Description of t he Utility 

1.3.1 Overview 

Big Rivers is a generation and transmission cooperative headquartered in Henderson, Kentucky. Big 

Rivers owns, operates and maintains electr ic generation and transmission facilities, and it purchases, 

transmits, and sells electricity at wholesale. It exists for the principal purpose of providing the wholesale 

electricity requirements of its three distribution cooperative member-owners, which are Jackson 

Purchase Energy Corporation ("JPEC" }, Kenergy Corp. ("Kenergy" ), and Meade County Rural Electric 

Cooperative Corporation (" MCRECC"} (collectively, the "Members"}. The Members, in turn, provide 

retail electric service to approximately 114,000 consumer-members located in all or parts of 22 western 

Kentucky counties: Ballard, Breckenridge, Caldwell, Carlisle, Crittenden, Daviess, Graves, Grayson, 

Hancock, Hardin, Henderson, Hopkins, Livingston, Lyon, Marshall, McCracken, Mclean, Meade, 

Muhlenberg, Ohio, Union, and Webster. A map showing the Members' service territory is provided in 

Figure 1.1 on the following page. 

Additionally, Big Rivers provides transmission and ancillary services to other entities under the 

Midcontinent Independent System Operator ("MISO" } Tariff. Big Rivers' wholesale rates are presented 

in its tariff, which has an effective date of February 1, 2014, and which is on file with the Commission. 

That tariff may be accessed from either the Commission's website 

(http://www.psc.ky.gov/tariffs/Electric/} or from the Regulatory webpage of Big River's internet site 

(http://www.bigrivers.com/regulat ory.aspx). 

1.3.2 Capacity Resources 

Big Rivers owns and operates the Robert A. Reid Plant (130 MW}, the Kenneth C. Coleman Plant (443 

MW}, the Robert D. Green Plant (454 MW}, and the D. B. Wilson Plant (417 MW), totaling 1,444 net MW 

of generating capacity. Total generation resources are 1,819 MW, including rights currently to 197 MW 

GOS Associates, Inc. Big Rivers 2015 Load Forecast I Page 2 



at Henderson Municipal Power and Light's ("HMP&L" ) William L. Newman Station Two facility ("HMP&L 

Station Two" )3 and 178 MW of contracted hydro capacity from the Southeastern Power Administration 

("SEPA" ).4 Force majeure conditions on the SEPA system have reduced Big Rivers' SEPA allotment to 154 

MW, bringing Big Rivers' total generation capacity to 1,795 MW at the present time. Big Rivers expects 

SEPA to return to the full 178 MW capacity in 2018. 

1.3.3 Transmission System 

Big Rivers owns, operates and maintains its 1,298 mile transmission system and provides for the 

transmission of power to its Members and third party entities served under the MISO tariff. 

Figure 1.1 
Big Rivers' Members Service Area Map 

D Jackson Purchase Energy Corporation 
g Kenergy Corp. 
0 Meade County RECC 

ILLINOIS 

MISSOURI 

* Big Rivers Headquarters 

1.3.4 Big Rivers' Load 

IN DIANA 

Ohio River 

- ·.,,-../ 

KENTUCKY 

References to total system energy and peak demand requirements in this 2015 Load Forecast are to Big 

Rivers' Members' native system, Big Rivers' non-member load, and HMP&L requirements. Native 

system is the cumulative requirement of Members' customer base load that Big Rivers is obligated to 

3 HMP&L has the contractual right to increase or decrease its capacity reservation from HMP&L St ation Two up to 

S MW each year. 
4 In this analysis, both HMP& L load and generat ion are included. HMP&L has rights to 12MW of SEPA capacity, 

which is assumed in this analysis to directly offset HMP&L load. 
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serve. Non-member load is defined as planned long term load obligations that derive value for Big 

Rivers' Members. Forecasts of HMP&L's aggregated peak demands and net energy for load were 

provided by HMP&L management in response to requests from Big Rivers for purposes of preparing this 

report. 

1.3.5 Big Rivers Consumer Classes: 

Big Rivers categorizes energy and peak demand into two classes: rural system and direct serve. The 

rural system is comprised of all retail residential, commercial, and industrial customers served by Big 

Rivers' Members, except for retail customers served under Big Rivers' Large Industrial Customer ("UC") 

tariff. Direct-serve customers are served under the Big Rivers' UC tariff, which includes 21 large 

industrial customers in 2014. 

Approximately 90% of the accounts served by Big Rivers' Members are residential. A breakdown of 

actual energy sales for 2014 and projected sales for 2034 is presented in Figure 1.2. 

Historically, Big Rivers provided power to Kenergy for resale to two aluminum smelters. Due to the 

termination of the smelter contracts, effective in August 2013 and January 2014, respectively, Big Rivers 

no longer provides power for the smelters from its generation system, but power is transmitted to them 

over Big Rivers' transmission system, which is under the control of MIS05. Over the course of the 

forecast horizon, a portion of the sales previously associated with the smelters is projected to be 

absorbed by growth in member load and non-member sales. 

5 https://www .misoenergy.org/Pages/Home.aspx 
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2014 

1.4 Uses of the Load Forecast 

Figure 1.2 
Class Energy Sales Proportions 

• Residential 

Small Commercia I and 
Industrial 

Large Commercial and 
industrial 

iii Lighting, Irrigation 

• Direct Serve 

~Non-Member 

2034 

Maintaining a current and reliable load forecast is a key objective of Big Rivers' planning process to 

reliably provide for its customers' electricity needs. This load forecast will be used for resource, 

distribution, reliability and financial planning to: 

• Continue to offer competitively priced power and cost-effective DSM programs to Big 
Rivers' Members, 

• Maintain adequate planning reserve margins, to maximize reliability while ensuring safety, 
minimizing costs, risks, and environmental impacts, 

• Meet North American Electric Reliability Corporation ("NERC" ) guidelines and requirements 

1.5 Load Forecast Summary 

Big Rivers' total system energy and peak demand requirements are comprised of its native system load, 

non-member load, and HMP&L load. Total requirements include transmission losses. Total system 

energy and peak demand requirements are projected to increase at average rates of 3.0% and 2.8%, 

respectively, over the next 20 years, reaching 1,330 MW and 7,482,726 MWH by 2034. Annual 

projections are presented in Table 1.2. Non-member load enters the forecast in 2018 at 66 MW and 

increases to 438 MW by 2034. Non-member load includes energy and peak demand requirements 

already under contract, beginning in 2018, plus future sales to non-members. HMP&L projected 

requirements are based on a load forecast prepared by HMP&L and reflect average growth of less than 

1% per year. Refer to Table 1.3 for a breakdown of the forecast by component. 

Native system energy and peak demand requirements are projected to increase at average compound 

rates of 0.6% and 0.8%, respectively, per year from 2014 through 2034. Continued increases in 

appliance efficiencies, consumer energy conservation awareness, and-in the price of retail 

electricity are expected to dampen growth in native energy sa les over the near term; however, 
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increased sales to two existing direct serve customers will have positive impacts on native sales over the 

near term. A record native peak of 752 MW was established during the winter of 2014. Under normal 

peaking weather conditions, that peak is estimated to have been 648 MW, and is projected to reach 761 

MW by the summer of 2034. 

GDS Associates, Inc. Big Rivers 2015 Load Forecast I Page 6 



Table 1.2 
2015 Load Forecast - Total System Requirements 

Energy 
Requirements Peak Demand Load 

(MWH} (MW} Factor 

2010 4,123,039 775 60.7% 

2011 4,047,607 773 59.8% 

2012 4,156,484 778 61.0% 

2013 4,215,691 727 66.2% 

2014 4,143,715 856 55.3% 

2015 4,027,672 773 59.5% 

2016 4,137,249 796 59.4% 

2017 4,181,227 805 59.3% 

2018 4,629,305 873 60.5% 

2019 5,447,723 1,000 62.2% 

2020 6,169,016 1,111 63.4% 

2021 6,896,361 1,223 64.4% 

2022 7,058,195 1,249 64.5% 

2023 7,095,183 1,255 64.5% 

2024 7,128,705 1,261 64.5% 

2025 7,162,320 1,267 64.5% 

2026 7,196,958 1,273 64.5% 

2027 7,228,701 1,280 64.5% 

2028 7,268,738 1,287 64.5% 

2029 7,303,963 1,294 64.4% 

2030 7,339,715 1,301 64.4% 

2031 7,375,468 1,308 64.4% 

2032 7,411,748 1,315 64.3% 

2033 7,446,973 1,322 64.3% 

2034 7,482,726 1,330 64.2% 

Shaded year represents base year 

Values are net of DSM and Include transmission losses 
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Table 1.3 
2015 Load Forecast - Total System Requirements by Component 

Native System Non-Member Sales HMP&L 

Energy Peak Energy Peak Energy Peak 
Requirements Demand Requirements Demand Requirements Demand 

(MWH) {MW} {MWH} (MW} (MWH} (MW} 

2010 3,474,553 657 648,485 118 

2011 3,418,662 659 628,945 114 

2012 3,527,373 661 629,111 116 

2013 3,589,970 617 625, 721 110 

2014 3,500,612 752 643,103 104 

2015 3,387,684 661 639,988 112 

2016 3,492,482 683 644,766 113 

2017 3,533,234 691 647,993 114 

2018 3,550, 714 693 427,361 66 651,230 115 

2019 3,567,353 695 1,225,883 191 654,487 115 

2020 3,578,156 697 1,929,826 298 661,034 116 

2021 3,595,907 701 2,632,811 405 667,643 117 

2022 3,618,860 704 2,765,017 427 674,318 119 

2023 3,643, 750 707 2,770,368 428 681,064 120 

2024 3,665,043 711 2, 775, 789 429 687,872 121 

2025 3,686,289 715 2, 781,280 430 694, 751 122 

2026 3,708,486 720 2, 786,843 431 701,629 123 

2027 3,727,716 724 2,792,477 432 708,508 124 

2028 3, 755,239 729 2,798,112 432 715,386 125 

2029 3,777,951 734 2,803,747 433 722,265 126 

2030 3,801,190 740 2,809,382 434 729,143 127 

2031 3,824,429 745 2,815,017 435 736,022 128 

2032 3,848,196 750 2,820,652 436 742,900 129 

2033 3,870,908 755 2,826,287 437 749,779 130 

2034 3,894,147 761 2,831,921 438 756,657 131 

Shaded year represents base year 

Values ore net of DSM and include transmission losses 

Peak values represent load at the time of the Native System peak 
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Key Economic and Demographic Influences - The key influences on the load forecast include economic 

activity, increases in heating and cooling equipment efficiencies, energy conservation, changes in retail 

electricity prices, and the continued stable base of large industrial load. With respect to the economic 

and demographic influences, number of households and total non-farm employment influence 

projections ofthe number of rural system customers. Average household income is one of the key 

inputs in the residential energy model. Number of households, employment, and average household 

income are projected to show low to moderate growth over the forecast period and are contributing 

factors to projected low growth in number of customers and average energy consumption per customer 

over the next 20 years. Refer to Section 4.3 for additional information regarding the economic outlook. 

The forecast reflects an increase in the nominal price of retail electricity to rural system customers. 

Retail price projections were developed for each Member and are represented in the forecasting models 

as the quotient of annual revenue and annual kWh, by customer class. Projected retail prices reflect 

changes in Big Rivers' wholesale power cost to Members and changes in distribution system related 

costs at the Member level. The "all-in" average retail price at the Member level is projected t~ 
Beyond 2018, 

6 For residential customers, the elasticity of energy consumption with respect to price is -

0.19 and was derived using the regression models for each Member cooperative.7 The forecast reflects 

no direct decreases in energy sales and peak demand for the small and large commercial classes 

resulting from pric~expected over the near term. 

The forecast reflects impacts associated with changes in heating and cooling appliance market shares 

and increases in their respective efficiencies. Over the course of the forecast horizon, the market shares 

for both heating and cooling are projected to increase minimally. A combination of increases in electric 

appliance market shares and increases in appliance efficiencies is expected to produce essentially flat 

average consumption in electric heating and air-conditioning per household over the long term. 

The forecast includes the impacts of existing and future DSM and energy efficiency programs. Impacts 

of existing programs are captured indirectly through the historical energy consumption data used in 

developing the forecasting models. The impacts of future program offerings are computed and 

captured in the load forecast as post-modeling adjustments. DSM programs are projected to reduce 

peak demand and energy consumption by 19 MW and 131,798 MWH by 2034. 

The large commercial class, including both rural and direct serve customers, currently represents 

approximately 36% of total system energy consumption. Energy and peak projections for this class 

include only those customers that are currently being served. Aside from several small changes to 

~are described in nominal terms for discussion purposes. Price is expressed in real, or deflated, 
terms in the forecasting models described in Section 4 of this report. 
7 Average elasticity for Big Rivers' 3 Members. 
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customer loads in 2015-2017, energy and peak are held constant at 2017 levels through 2034 in the 

base case forecast. The optimistic economy forecast scenario reflects growth for new industrial load.8 

The key economic and demographic assumptions upon which the load forecast is based are summarized 

below and discussed in greater detail in Section 4.3. 

• Number of households will increase at an average rate of 0.4% per year from 2014-2034. 

• Employment will increase at an average rate of 0.3% per year from 2014-2034. 

• Real gross regional product will increase at an average rate of 2.1% per year from 2014-2034. 

• Real average income per household will increase at an average rate of 2.2% per year from 2014-

2034. 

• Real retail sales will increase at an average rate of 1.6% per year from 2014-2034. 

• Inflation, as measured by the Gross Domestic Product Price Index, will increase at an average 

compound rate of 2.0% per year from 2014-2034. 

• Nominal retail price (no adjustment for inflation) charged by Members to their customers is 

projected t From 2018 to 2029, price 

• Heating and cooling degree days for the service area will be equal to averages based on the 

twenty years ending 2014. 

• The market shares for electric heating, electric water heating, and air conditioning will continue 

to increase throughout the forecast period, but at a declining rate as maximum saturation levels 

are approached. 

• The average operating efficiencies of major appliances will continue to increase throughout the 

forecast period, but at a declining rate as maximum efficiencies are approached. 

• Impacts of existing energy efficiency programs will increase during the forecast horizon and will 

impact both energy and peak demand requirements. 

1.6 Load Forecast Process Summary 

The load forecast has been historically produced every two years; however, Big Rivers makes updates as 

needed for planning purposes. The 2015 Load Forecast was completed in June 2015 and approved by 

Big Rivers' Board of Directors in July 2015. 

The 2015 Load Forecast was developed using a " bottom-up" approach. Forecasts were developed 

individually for each of Big Rivers' three Member distribution cooperatives and aggregated to the Big 

Rivers level. Preliminary forecasts were presented to each of the Members for review prior to 

8 Historically, due to the unpredictability of economic development successes and the significant increase in load 

resulting from the addition of new customers, Big Rivers' projections of energy and peak demand for the large 

industrial class reflect the base historical year values adjusted for known and measureable changes in consumption 

for existing customers, and new growth corresponding to potential customers that have a high likelihood of being 

served in future years. 
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development of the final Big Rivers forecast. Review meetings were held via webinars and 

teleconferences. 

The forecast was developed using both quantitative and qualitative methods. A series of econometric 

models were used to forecast number of customers and energy consumption by customer class and 

peak demand at the rural system level. Projections for large industrial customers were based on 

historical consumption and peak demand, combined with information received from the management 

of Big Rivers' Members regarding future plans and operations. 

Big Rivers continues to review its load forecasting process and make enhancements as new information 

and technologies become available. Big Rivers will continue to monitor industry advancements and best 

practices to continue to enhance future forecast accuracy. See Section 4 for details regarding load 

forecast methodologies. 
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2. Changes since the 2013 Load Forecast 

Big Rivers' 2013 Load Forecast was approved by Big Rivers' Board of Directors on April 18, 2013, filed 

with the RUS on May 6, 2013, and approved by RUS on June 26, 2013. 

2.1 Updated Methodology 

Since the 2013 Load Forecast, portions of the load forecast methodology have been updated. In the 

2013 Load Forecast, number of customers and energy consumption were projected at the rural system 

level and then broken down by class based on historical proportions. In the 2015 Load Forecast, 

customers and energy consumption are projected by customer classification and aggregated to the rural 

system level. Previously, Members' rural system peak demand were based on projections of rural 

system energy requirements and assumed load factors. For the 2015 Load Forecast, econometric 

models are used to project rural system peak demand for Big Rivers and each Member. This modeling 

enhancement provides for the direct measurement of growth in energy sales and changes in 

temperature on peak demand. 

2.2 Updated Project ions 

Tables 2.1 through 2.3 present projected native system requirements from the 2011, 2013, and 2015 

Load Forecasts. 

The growth rate in number of customers has fallen slightly with each new forecast, due to the lower 

trend in historical growth and the lower economic outlooks with respect to the number of projected 

households. Energy sales are higher in the 2015 Load Forecast than in the 2013 forecast, due primarily 

to higher growth in Direct-Serve and Small Commercial energy sales in the current forecast. 

The forecast of total energy and peak demand requirements dropped significantly in the 2013 Load 

Forecast as energy consumption and peak demand for direct serve customers fell due to uncertainties 

regarding the economic recovery following the Great Recession. The current forecast reflects higher 

projections of energy sales and peak demand for direct serve customers that are comparable to act ual 

amounts in 2014. 

This forecast reflects the current plans for up to 428 MW of long term load to non-members. This 

supersedes the 2013 forecasted obligation of 800 MW "Projected New Load" to replace the majority of 

load and energy no longer under contract with two aluminum smelters.9 Further description of this load 

is found in section 3.2.7. 

9 See Kentucky PUC - in the Matter of: Appl ication of Big Rivers Electric Corporation for a General Adjustment in 
Rates, Case Nos. 2012-00535 and 2013-00199 
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Table 2.1 
Comparison of Projected Number of Customers 

Actual 2011 2013 2015 
Load Load Load 

Forecast Forecast Forecast 

2003 104,764 

2004 106,414 

2005 107,883 

2006 109,329 

2007 110,585 

2008 111,693 

2009 111,923 

2010 112,391 

2011 112,888 112,972 

2012 113,252 113,995 

2013 113,553 115,512 113,562 

2014 114,210 117,033 114,545 

2015 118,522 115,658 114,864 

2016 119,872 116,753 115,694 

2017 121,078 117,815 116,511 

2018 122,226 118,818 117,529 

2019 123,348 119,796 118,538 

2020 124,448 120,784 119,523 

2021 125,515 121,772 120,465 

2022 126,539 122,734 121,386 

2023 127,522 123,678 122,313 

2024 128,468 124,582 123,206 

2025 125,473 124,067 

2026 126,366 124,910 

2027 125,712 

2028 126,511 

2029 127,313 

2030 128,115 

2031 128,917 

2032 129,719 

2033 130,521 

2034 131,324 
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Table 2.2 

Comparison of Projected Native Energy Requirements (GWh) 

Actual Weather 2011 Load 2013 Load 2015 Load 

Adjusted Forecast Forecast Forecast 

2003 3,087 3,149 

2004 3,158 3,195 

2005 3,260 3,246 

2006 3,214 3,291 

2007 3,353 3,306 

2008 3,340 3,362 

2009 3,184 3,326 

2010 3,475 3,399 

2011 3,419 3,453 3,355 

2012 3,527 3,602 3,366 

2013 3,590 3,628 3,398 3,350 

2014 3,501 3,473 3,438 3,408 

2015 3,469 3,384 3,388 

2016 3,509 3,373 3,492 

2017 3,547 3,394 3,533 

2018 3,574 3,416 3,551 

2019 3,602 3,437 3,567 

2020 3,637 3,460 3,578 

2021 3,672 3,485 3,596 

2022 3, 709 3,511 3,619 

2023 3, 746 3,537 3,644 

2024 3, 785 3,562 3,665 

2025 3,589 3,686 

2026 3,616 3, 708 

2027 3,644 3,728 

2028 3, 755 

2029 3, 778 

2030 3,801 

2031 3,824 

2032 3,848 

2033 3,871 

2034 3,894 
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Table 2.3 
Comparison of Projected Native Peak Demand (MW) 

Actual Weather 2011 2013 2015 
Adjusted Load Load Load 

Forecast Forecast Forecast 

2003 592 588 

2004 610 641 

2005 609 608 

2006 624 638 

2007 653 616 

2008 616 625 

2009 670 644 

2010 657 651 

2011 659 635 657 

2012 661 625 664 

2013 617 626 672 632 

2014 752 638 679 635 

2015 688 635 661 

2016 696 637 683 

2017 702 642 691 

2018 708 645 693 

2019 715 649 695 

2020 723 653 697 

2021 730 658 701 

2022 738 663 704 

2023 747 668 707 

2024 755 673 711 

2025 678 715 

2026 683 720 

2027 724 

2028 729 

2029 734 

2030 740 

2031 745 

2032 750 

2033 755 

2034 761 
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2.3 Updates to Demand-Side Management Programs 

Big Rivers has taken a proactive approach to advance Strategy 1 ofthe 2008 Governor's Intelligent 

Energy Choices plan "to improve the efficiency of Kentucky's homes, buildings, industries and 

transportation fleet by establishing a goal of offsetting at least 18% of Kentucky's projected 2025 energy 

demand."10 The 2013 Load Forecast was the first to reflect projected impacts of DSM measures 

implemented by Big Rivers' Member cooperatives, and the 2015 Load Forecast reflects projected 

impacts from an updated DSM study completed by Big Rivers in 2014.11 

Big Rivers continues to work with the Members to implement and monitor the performance of DSM 

programs. Much of the work is done through a DSM/EE Working Group consisting of Big Rivers' and its 

Members' employees, which meets monthly. Further discussion of DSM is provided in Section 4.3. 

10 See http://energy.ky.gov/Documents/Finol_ Energy_Strategy.pdf. 
11 The DSM Potential study is available as part of the 2014 Integrated Resource Plan of Big Rivers Electric 

Corporation Case No. 2014-00166 
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3. Load Forecast Results 

3.1 Total System Forecast 

Total system energy and peak demand requirements are projected to reach 7,483 GWH and 1,330 MW 

by 2034. Total system requirements include native system, non-member load, and HMP&L load. Refer 

to Section 3.2.7 below for a discussion of non-member load. Total system load factor is currently 

running just under 60% and is expected to increase to 64% by 2021, when 396 MW of non-member load 

is under contract. 

Native system energy and peak demand requirements are projected to increase at average compound 

rates of 0.6% and 0.8%, respectively, per year from 2014 through 2034. Native peak demand is 

projected to increase by approximately 4 MW per year from 2014 through 2034. Non-member load 

enters the forecast in 2018 at 64 MW at 75% load factor, and increases to 428 MW by 2034. Tables 3.1 

and 3.2 present projected total system energy and peak demand requirements. Tables 3.3 and 3.4 

present monthly projections of energy requirements and peak demand for 2016 and 2017. 

A review of the 2013 Load Forecast was completed, which included an analysis and comparison of 

energy and peak demand projections for 2013 and 2014 to actual weather adjusted values for the year. 

Weather adjusted native system energy requirements were 8.3% higher than projected in 2013 and 

1.9% higher than projected in 2014. Weather adjusted native system peak demand requirements were 

1.0% lower than projected in 2013 and 0.4% higher than projected in 2014. 
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Table 3.1 
Historical and Projected Energy Requirements 

Non-

Member Coop Big Rivers Member Trans. Total Energy 

Retail Sales Distribution Native Sales Sales HMP&L Losses Requirements 

{MWH) Losses{%} {MWH) (MWH) (MWH} (MWH} (MWH} 

2010 3,317,423 3.7% 3,445,715 643,103 34,221 4,123,039 

2011 3,279,929 3.1% 3,385,501 622,844 39,262 4,047,607 

2012 3,367,558 3.5% 3,488,924 622,254 45,306 4,156,484 

2013 3,438,437 2.9% 3,540,787 617,149 57,755 4,215,691 

2014 3,330,195 3.3% 3,444,252 632,749 66, 714 4,143, 715 

2015 3,203,889 3.4% 3,318,236 626,868 82,567 4,027,672 

2016 3,298,793 3.3% 3,412,505 630,001 94,743 4,137,249 

2017 3,338,884 3.3% 3,452,322 633,154 95,750 4,181,227 

2018 3,355,010 3.3% 3,469,403 417,575 636,317 106,011 4,629,305 

2019 3,370,485 3.3% 3,485,661 1,197,810 639,499 124, 753 5,447, 723 

2020 3,380,565 3.3% 3,496,216 1,885,633 645,896 141,270 6,169,016 

2021 3,397,049 3.3% 3,513,561 2,572,520 652,354 157, 927 6,896,361 

2022 3,418,388 3.3% 3,535,988 2,701,698 658,876 161,633 7,058,195 

2023 3,441,526 3.3% 3,560,308 2,706,927 665,468 162,480 7,095,183 

2024 3,461,351 3.3% 3,581,114 2,712,223 672,120 163,247 7,128,705 

2025 3,481,077 3.4% 3,601,873 2, 717,589 678,841 164,017 7,162,320 

2026 3,501,711 3.4% 3,623,562 2,723,024 685,562 164,810 7,196,958 

2027 3,519,592 3.4% 3,642,351 2,728,530 692,283 165,537 7,228,701 

2028 3,545,197 3.4% 3,669,244 2,734,035 699,004 166,454 7,268,738 

2029 3,566,281 3.4% 3,691,436 2,739,541 705,725 167,261 7,303,963 

2030 3,587,880 3.4% 3,714,143 2,745,047 712,446 168,079 7,339,715 

2031 3,609,480 3.4% 3, 736,850 2, 750,553 719,167 168,898 7,375,468 

2032 3,631,595 3.4% 3, 760,072 2,756,059 725,888 169,729 7,411,748 

2033 3,652,678 3.4% 3, 782,264 2,761,565 732,609 170,536 7,446,973 

2034 3,674,278 3.4% 3,804,971 2,767,070 739,330 171,354 7,482,726 

Shaded year represents base year 

HMP&L based on HMP&L load forecast 

Values are net of DSM 
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Table 3.2 
Historical and Projected Peak Demand 

Non- Total 

Rural Direct Native Member Trans. Peak 

System Serve System Load HMP&L Losses Demand 

{MW) {MW) (MW) {MW) {MW) {%) {MW) 

2010 540 112 652 117 0.83% 775 

2011 533 120 652 113 0.97% 773 

2012 542 112 654 115 1.09% 778 

2013 494 115 609 108 1.37% 727 

2014 616 124 740 102 1.61% 856 

2015 530 117 647 110 2.05% 773 

2016 531 136 667 110 2.29% 796 

2017 533 143 675 111 2.29% 805 

2018 534 143 677 64 112 2.29% 873 

2019 536 143 679 186 112 2.29% 1,000 

2020 539 143 681 291 113 2.29% 1,111 

2021 542 143 685 396 114 2.29% 1,223 

2022 545 143 688 417 116 2.29% 1,249 

2023 548 143 691 418 117 2.29% 1,255 

2024 552 143 695 419 118 2.29% 1,261 

2025 556 143 699 420 119 2.29% 1,267 

2026 561 143 703 421 120 2.29% 1,273 

2027 565 143 708 422 121 2.29% 1,280 

2028 570 143 713 423 122 2.29% 1,287 

2029 575 143 718 423 123 2.29% 1,294 

2030 580 143 723 424 124 2.29% 1,301 

2031 585 143 728 425 125 2.29% 1,308 

2032 590 143 733 426 126 2.29% 1,315 

2033 595 143 738 427 127 2.29% 1,322 

2034 600 143 743 428 128 2.29% 1,330 

Shaded year represents base year 

HMP&L based on HMP&L load forecast 

Values are net of DSM 
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Table 3.3 
Monthly Energy Requirements 

2016-2017 

Native Non-Member Total System 

Energy Energy Energy 

Requirements Requirements HMP&L Requirements 

Year Month {MWH) {MWH) {MWH) (MWH) 

2016 1 315,808 0 56,780 372,588 

2016 2 279,328 0 51,538 330,866 

2016 3 274,001 0 51,081 325,082 

2016 4 246,038 0 47,444 293,483 

2016 5 264,307 0 50,807 315,115 

2016 6 298,907 0 58,781 357,688 

2016 7 330,479 0 60,409 390,888 

2016 8 333,797 0 63,500 397,297 

2016 9 290,135 0 54,065 344,200 

2016 10 264,086 0 49,720 313,805 

2016 11 273,995 0 47,192 321,187 

2016 12 321,601 0 53,448 375,048 

2017 1 327,110 0 57,064 384,174 

2017 2 285,525 0 51,796 337,322 

2017 3 281,260 0 51,337 332,597 

2017 4 253,118 0 47,682 300,799 

2017 5 268,099 0 51,062 319,162 

2017 6 302,502 0 59,076 361,578 

2017 7 334,143 0 60,711 394,855 

2017 8 333,316 0 63,818 397,134 

2017 9 289,754 0 54,335 344,089 

2017 10 263,730 0 49,968 313,698 

2017 11 273,589 0 47,428 321,017 

2017 12 321,087 0 53,715 374,802 

Values are net of DSM and include transmission losses 
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Table 3.4 
Monthly Peak Demand Requirements 

2016-2017 

Native Non-Member Total System 

Energy Energy Demand 

Requirements Requirements HMP&L Requirements 

Year Month {MW) {MW) {MW) (MW} 

2016 l 668 0 97 765 

2016 2 615 0 95 710 

2016 3 547 0 87 634 

2016 4 456 0 85 541 

2016 5 541 0 100 642 

2016 6 643 0 110 752 

2016 7 683 0 113 796 

2016 8 677 0 115 791 

2016 9 592 0 106 698 

2016 10 474 0 85 559 

2016 11 549 0 85 634 

2016 12 604 0 92 696 

2017 1 683 0 97 780 

2017 2 630 0 96 726 

2017 3 560 0 88 648 

2017 4 466 0 85 551 

2017 5 548 0 100 648 

2017 6 650 0 111 761 

2017 7 691 0 114 805 

2017 8 685 0 116 800 

2017 9 599 0 106 706 

2017 10 479 0 85 564 

2017 11 562 0 86 648 

2017 12 618 0 93 711 

Values are net of DSM and include transmission losses 

3.2 Customer Class Forecasts 

This section presents historical and projected number of customers and energy sa les by Member retail 

classification. All values are net of DSM. 
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3.2.2 Residential 

Residential sales MWH are projected to increase at an average rate of 1.0% per year from 2014 through 

2034. Sales from 2014-2017 are projected to decline in the near term due to continued increases in 

appliance efficiencies, energy conservation awareness, and-in retail price. Growth in the 

number of customers is projected to remain low through 2017 and then increase at an average rate of 

0.6% through 2034. Average use per customer is projected to decline through 2017, then is projected to 

be relatively flat between 2018 and 2021 as positive impacts from increasing electric market shares are 

negated by increases in appliance efficiencies. Average use per customer is projected to establish an 

increasing trend beyond 2021 as positive impacts of increasing electric market shares outweigh the 

negative impacts of appliance efficiencies, which are expected to level as average appliance efficiencies 

approach maximum levels. 

Table 3.5 
Residential 

Avg. 
Number % Energy Normalized % kWh % 

of Change Change Sales Energy Sales Change /Cust. Change 
Customers per Yr. per Yr. (MWH} (MWH} per Yr. /Mo. per Yr. 

2010 97,467 1,611,212 1,526,991 1,306 

2011 97,750 283 0.3% 1,530,090 1,529,904 0.2% 1,304 -0.1% 

2012 97,675 (74) -0.1% 1,465,749 1,480,285 -3.2% 1,263 -3.2% 

2013 97,588 (87) -0.1% 1,495,894 1,478,411 -0.1% 1,262 0.0% 

2014 97,667 79 0.1% 1,517,068 1,467,145 -0.8% 1,252 -0.8% 

2015 98,114 447 0.5% 1,470,062 0.2% 1,249 -0.3% 

2016 98,561 447 0.5% 1,457,938 -0.8% 1,233 -1.3% 

2017 99,007 447 0.5% 1,447,437 -0.7% 1,218 -1.2% 

2018 99,692 685 0.7% 1,461,984 1.0% 1,222 0.3% 

2019 100,456 763 0.8% 1,475,491 0.9% 1,224 0.2% 

2020 101,209 754 0.8% 1,483,603 0.5% 1,222 -0.2% 

2021 101,931 722 0.7% 1,497,662 0.9% 1,224 0.2% 

2022 102,635 703 0.7% 1,517,257 1.3% 1,232 0.6% 

2023 103,341 706 0.7% 1,538,630 1.4% 1,241 0.7% 

2024 104,027 686 0.7% 1,556,728 1.2% 1,247 0.5% 

2025 104,693 666 0.6% 1,576,452 1.3% 1,255 0.6% 

2026 105,349 656 0.6% 1,597,333 1.3% 1,264 0.7% 

2027 105,978 629 0.6% 1,616,338 1.2% 1,271 0.6% 

2028 106,605 627 0.6% 1,643,253 1.7% 1,285 1.1% 

2029 107,235 630 0.6% 1,666,646 1.4% 1,295 0.8% 

2030 107,866 630 0.6% 1,690,039 1.4% 1,306 0.8% 

2031 108,496 630 0.6% 1,713,432 1.4% 1,316 0.8% 

2032 109,126 630 0.6% 1, 736,825 1.4% 1,326 0.8% 

2033 109,757 630 0.6% 1,760,218 1.3% 1,336 0.8% 

2034 110,387 630 0.6% 1,783,611 1.3% 1,346 0.8% 
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3.2.3 Small Commercial & Industrial ("Small C&I") 

Small commercial & industrial customers are defined as all commercial and industrial customers with 

annual peak demand less than 1,000 kW. Small commercial sales are projected to increase at an 

average rate of 1.1% per year from 2014 through 2034. Growth in the number of customers, projected 

at 1.2% per year, is the primary influence on growth in total class sales . Consumption per customer is 

projected decline by 0.1% per year from 2014-2034. 

Table 3.6 
Small Commercial & Industrial 

Normalized Avg. 

Number % Energy Energy % kWh % 

of Change Change Sales Sales Change /Cust. Change 

Customers per Yr. per Yr. (MWH} {MWH} per Yr. /Mo. per Yr. 

2010 14,808 618,684 594,230 3,344 

2011 14,999 192 1.3% 599,542 597,655 0.6% 3,320 -0.7% 

2012 15,435 435 2.9% 595,342 594,448 -0.5% 3,209 -3.3% 

2013 15,982 547 3.5% 615,002 611,247 2.8% 3,187 -0.7% 

2014 16,394 412 2.6% 624,488 613,604 0.4% 3,119 -2.1% 

2015 16,604 210 1.3% 622,642 1.5% 3,125 0.2% 

2016 16,989 384 2.3% 634,930 2.0% 3,114 -0.3% 

2017 17,360 371 2.2% 646,338 1.8% 3,103 -0.4% 

2018 17,693 333 1.9% 656,633 1.6% 3,093 -0.3% 

2019 17,940 247 1.4% 664,366 1.2% 3,086 -0.2% 

2020 18,171 231 1.3% 671,691 1.1% 3,080 -0.2% 

2021 18,391 220 1.2% 678,707 1.0% 3,075 -0.2% 

2022 18,608 217 1.2% 685,679 1.0% 3,071 -0.2% 

2023 18,829 221 1.2% 692,785 1.0% 3,066 -0.1% 

2024 19,036 207 1.1% 699,499 1.0% 3,062 -0.1% 

2025 19,231 195 1.0% 705,899 0.9% 3,059 -0.1% 

2026 19,418 187 1.0% 712,077 0.9% 3,056 -0.1% 

2027 19,591 173 0.9% 717,886 0.8% 3,054 -0.1% 

2028 19,763 172 0.9% 723,680 0.8% 3,052 -0.1% 

2029 19,934 172 0.9% 729,506 0.8% 3,050 -0.1% 

2030 20,106 172 0.9% 735,331 0.8% 3,048 -0.1 % 

2031 20,278 172 0.9% 741,157 0.8% 3,046 -0.1 % 

2032 20,450 172 0.8% 746,983 0.8% 3,044 -0.1 % 

2033 20,622 172 0.8% 752,808 0.8% 3,042 -0.1% 

2034 20,793 172 0.8% 758,634 0.8% 3,040 -0.1 % 
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3.2.4 Large Commercial & Industrial ("Large C&I") 

The large commercial & industrial class is defined as all commercial and industrial customers that have 

annual peak demand greater than or equal to 1,000 kW. The class includes rural system customers and 

direct serve customers. Large C&I sales for Big Rivers' three Members are projected to be essentially flat 

after 2016, as the forecast includes no new customers for this classification . 

Table 3.7 
Large Commercial & Industrial 

Number % Energy % % 

of Change Change Soles Change Avg. kWh Change 

Customers per Yr. per Yr. {MWH} per Yr. /Cust./Mo. per Yr. 

2010 39 1,083,734 2,325,609 

2011 43 4 9.7% 1,146,619 5.8% 2,243,874 -3.5% 

2012 44 1 2.2% 1,302,573 13.6% 2,495,350 11.2% 

2013 52 8 19.0% 1,323,552 1.6% 2,131,323 -14.6% 

2014 51 (1) -1.1% 1,185,042 -10.5% 1,930,035 -9.4% 

2015 49 (2) -4.1% 1,117,726 -5.7% 1,897,667 -1.7% 

2016 48 (1) -2.0% 1,217,976 9.0% 2,110,876 11.2% 

2017 47 (1) -2.1% 1,262,850 3.7% 2,235,133 5.9% 

2018 46 (1) -2.1% 1,260,004 -0.2% 2,278,488 1.9% 

2019 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2020 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 

2021 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2022 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2023 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2024 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 

2025 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2026 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2027 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2028 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 

2029 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2030 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2031 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2032 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 

2033 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

2034 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
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3.2.5 Irrigat ion 

Only one of Big Rivers' Members provides service to irrigation customers. Energy sales for the class 

account for less than 1% of total system sales. Energy sales are influenced by weather during growing 

seasons. No new customers are expected during the forecast period, and sales projections for the class 

are based on average sales for the most recent seven years. 

Table 3.8 
Irrigation 

Number % Energy % % 

of Change Change Sales Change Avg. kWh Change 

Customers per Yr. per Yr. {MWH) per Yr. /Cust. /Mo. per Yr. 

2010 9 356 3,491 

2011 7 (2) -20.6% 269 -24.5% 3,321 -4.9% 

2012 5 (2) -25.9% 440 63.7% 7,338 121.0% 

2013 4 (1) -15.0% 48 -89.2% 933 -87.3% 

2014 4 (O) -5.9% 136 186.9% 2,843 204.8% 

2015 4 0 0.0% 298 118.6% 6,213 118.6% 

2016 4 0 0.0% 298 0.0% 6,213 0.0% 

2017 4 0 0.0% 298 0.0% 6,213 0.0% 

2018 4 0 0.0% 298 0.0% 6,213 0.0% 

2019 4 0 0.0% 298 0.0% 6,213 0.0% 

2020 4 0 0.0% 298 0.0% 6,213 0.0% 

2021 4 0 0.0% 298 0.0% 6,213 0.0% 

2022 4 0 0.0% 298 0.0% 6,213 0.0% 

2023 4 0 0.0% 298 0.0% 6,213 0.0% 

2024 4 0 0.0% 298 0.0% 6,213 0.0% 

2025 4 0 0.0% 298 0.0% 6,213 0.0% 

2026 4 0 0.0% 298 0.0% 6,213 0.0% 

2027 4 0 0.0% 298 0.0% 6,213 0.0% 

2028 4 0 0.0% 298 0.0% 6,213 0.0% 

2029 4 0 0.0% 298 0.0% 6,213 0.0% 

2030 4 0 0.0% 298 0.0% 6,213 0.0% 

2031 4 0 0.0% 298 0.0% 6,213 0.0% 

2032 4 0 0.0% 298 0.0% 6,213 0.0% 

2033 4 0 0.0% 298 0.0% 6,213 0.0% 

2034 4 0 0.0% 298 0.0% 6,213 0.0% 
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3.2.6 Street Lighting 

Energy sales for t he class account for less t han 1% of t ota l syst em sa les. Project ions of number of 

customers is based on a historical trend, and energy sa les are assumed to increase at a rate equal to the 

residentia l class. 

Table 3.9 
Street lighting 

Number % Energy % % 

of Change Change Sales Change Avg. kWh Change 

Customers per Yr. per Yr. (MWH) per Yr. /Cust. /Ma. per Yr. 

2010 88 3,438 3,256 

2011 87 (1) ·1.3% 3,409 -0.8% 3,272 0.5% 

2012 92 5 5.4% 3,454 1.3% 3,146 -3.9% 

2013 91 (0) -0.1% 3,486 0.9% 3,178 1.0% 

2014 91 (0) -0.5% 3,461 -0.7% 3,169 -0.3% 

2015 91 0 0.0% 3,472 0.3% 3,179 0.3% 

2016 91 0 0.0% 3,475 0.1% 3,182 0.1% 

2017 91 0 0.0% 3,478 0.1% 3,185 0.1% 

2018 91 0 0.0% 3,481 0.1% 3,188 0.1% 

2019 91 0 0.0% 3,484 0.1% 3,190 0.1% 

2020 91 0 0.0% 3,487 0.1% 3,193 0.1% 

2021 91 0 0.0% 3,490 0.1% 3,196 0.1% 

2022 91 0 0.0% 3,493 0.1 % 3,199 0.1% 

2023 91 0 0.0% 3,496 0.1 % 3,201 0.1% 

2024 91 0 0.0% 3,499 0.1% 3,204 0. 1% 

2025 91 0 0.0% 3,502 0.1% 3,207 0.1 % 

2026 91 0 0.0% 3,505 0.1% 3,210 0.1% 

2027 91 0 0.0% 3,508 0.1% 3,213 0.1% 

2028 91 0 0.0% 3,511 0.1% 3,215 0.1% 

2029 91 0 0.0% 3,514 0.1% 3,218 0.1% 

2030 91 0 0.0% 3,517 0.1% 3,221 0.1% 

2031 91 0 0.0% 3,520 0.1% 3,224 0.1% 

2032 91 0 0.0% 3,523 0.1% 3,226 0.1% 

2033 91 0 0.0% 3,526 0.1% 3,229 0.1% 

2034 91 0 0.0% 3,529 0.1% 3,232 0.1% 
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3.2.7 Non-Member 

The 2015 Load Forecast includes sales to non-members, which is defined as long term future load that 
provides va lue to existing Member-owners. Non-member load will be served from on-line capacity of 
Big Rivers' Member-owners, and may be adjusted from time to time as resources and economics 
dictate. This load is projected to begin in 2018 and ramp in over several years as contracts are 
negotiated. 

Table 3.10 
Non-Member 

Energy Peak % 

Sales % Change Demand Change 

{MWH) per Yr. (MW) per Yr. 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 417,575 64 

2019 1,197,810 186.8% 186 190.0% 

2020 1,885,633 57.4% 291 56.3% 

2021 2,572,520 36.4% 396 36.0% 

2022 2,701,698 5.0% 417 5.3% 

2023 2,706,927 0.2% 418 0.2% 

2024 2,712,223 0.2% 419 0.2% 

2025 2,717,589 0.2% 420 0.2% 

2026 2,723,024 0.2% 421 0.2% 

2027 2,728,530 0.2% 422 0.2% 

2028 2, 734,035 0.2% 423 0.2% 

2029 2,739,541 0.2% 423 0.2% 

2030 2,745,047 0.2% 424 0.2% 

2031 2,750,553 0.2% 425 0.2% 

2032 2,756,059 0.2% 426 0.2% 

2033 2,761,565 0.2% 427 0.2% 

2034 2,767,070 0.2% 428 0.2% 
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3.2.8 Rural System Peak Demand 

Rural system peak demand represents the highest 1-hour rural system load during the summer and 

winter seasons.12 Weather adjusted summer peak demand is projected to increase 85 MW by 2034, 

increasing at an average rate of 0.8% per year.13 Winter peak is projected to increase 81 MW by 2034, 

increasing at an average rate of 0.7% per year. 

Table 3.11 
Rural System Peak Demand 

(excluding transformer losses) 

Weather Weather 

WinterNCP Adjusted Load Summer Adjusted Load 

Year (MW) NCP Factor NCP{MW) NCP Factor 

2010 507 512 52.8% 540 506 49.6% 

2011 533 506 50.4% 532 515 50.5% 

2012 456 513 58.4% 542 510 49.2% 

2013 484 477 55.6% 494 511 54.5% 

2014 616 514 43.2% 481 515 55.3% 

2015 522 51.5% 530 50.7% 

2016 525 50.9% 531 50.3% 

201 7 526 50.7% 533 50.1% 

2018 528 51.0% 534 50.4% 

2019 530 51.1% 536 50.5% 

2020 532 51.1% 539 50.5% 

2021 535 51.2% 542 50.6% 

2022 538 51.4% 545 50.8% 

2023 542 51.6% 548 51.0% 

2024 546 51.7% 552 51.0% 

2025 550 51.7% 556 51.1 % 

2026 554 51.8% 561 51.1% 

2027 559 51.7% 565 51.1 % 

2028 563 51.8% 570 51.2% 

2029 569 51.8% 575 51.2% 

2030 574 51.8% 580 51.2% 

2031 579 51.7% 585 51.2% 

2032 584 51.7% 590 51.2% 

2033 590 51.7% 595 51.2% 

2034 595 51.7% 600 51.2% 

12 Summer season includes June through September of each year. Winter season includes January through March 
of the current year and November and December of the prior year. 
13 Growth is based on weather normalized values for 2014 and 2034 
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3.2.9 Native System Peak Demand 

Native system peak demand represents t o sum of rural syst em 1-hour NCP and Direct Serve demand 

coincident with rural syst em non coincident peak ("NCP"). There are minor changes expected in direct 

serve demand through 2017, after which direct serve peaks level out. 

Table 3.12 
Native System Peak Demand 

(excluding transmission losses) 

Weather Weather 

WinterNCP Adjusted Load Summer Adjusted Load 

Year (MW) NCP Factor NCP(MW) NCP Factor 

2010 647 651 60.8% 652 617 60.4% 

2011 621 594 62.3% 652 635 59.3% 

2012 569 625 70.0% 654 622 60.9% 

2013 597 589 67.7% 609 626 66.4% 

2014 740 638 53.1% 602 636 65.3% 

2015 638 59.4% 647 58.5% 

2016 652 59.7% 667 58.4% 

2017 667 59.0% 675 58.4% 

2018 669 59.2% 677 58.5% 

2019 671 59.3% 679 58.6% 

2020 673 59.3% 681 58.6% 

2021 677 59.3% 685 58.6% 

2022 680 59.4% 688 58.7% 

2023 683 59.5% 691 58.8% 

2024 687 59.5% 695 58.8% 

2025 691 59.5% 699 58.8% 

2026 695 59.5% 703 58.8% 

2027 700 59.4% 708 58.7% 

2028 705 59.4% 713 58.8% 

2029 710 59.4% 718 58.7% 

2030 715 59.3% 723 58.7% 

2031 720 59.2% 728 58.6% 

2032 726 59.2% 733 58.6% 

2033 731 59.1% 738 58.5% 

2034 736 59.0% 743 58.5% 
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3.3.1 Total System Non-Coincident Peak Demand 

Total system non-coincident peak demand represents to sum of the 1-hour peaks for Big Rivers' native 

load, Big Rivers' future non-member load, and HMP&L load. Non-member and HM P& L load is not 

coincident with Big Rivers' native load. Total syst em NCP demand is projected to reach 1,330 MW by 

2034. 

Table 3.13 
Total System Peak Demand 

(including transmission losses) 

Weather Weather 

WinterNCP Adjusted Load Summer Adjusted Load 
Year (MW) NCP Factor NCP{MW) NCP Factor 

2010 748 753 62.9% 775 734 60.7% 

2011 720 689 64.2% 773 753 59.8% 

2012 665 731 71.3% 778 740 61.0% 

2013 699 691 68.8% 727 747 66.2% 

2014 856 738 55.3% 722 763 65.6% 

2015 747 61.5% 773 59.5% 

2016 765 61.8% 796 59.4% 

2017 780 61.2% 805 59.3% 

2018 848 62.3% 873 60.5% 

2019 971 64.0% 1,000 62.2% 

2020 1,082 65.1% 1,111 63.4% 

2021 1,193 66.0% 1,223 64.4% 

2022 1,217 66.2% 1,249 64.5% 

2023 1,223 66.2% 1,255 64.5% 

2024 1,228 66.2% 1,261 64.5% 

2025 1,234 66.2% 1,267 64.5% 

2026 1,241 66.2% 1,273 64.5% 

2027 1,247 66.2% 1,280 64.5% 

2028 1,254 66.2% 1,287 64.5% 

2029 1,261 66.1% 1,294 64.4% 

2030 1,269 66.0% 1,301 64.4% 

2031 1,276 66.0% 1,308 64.4% 

2032 1,283 65.9% 1,315 64.3% 

2033 1,290 65.9% 1,322 64.3% 

2034 1,297 65.8% 1,330 64.2% 
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3.4 Weather Adjusted Energy and Peak Demand Requirements 

Rural system energy consumption and peak demand are impacted by prevailing weather. Energy sales 

and peak demand for direct serve customers are not weather sensitive. Both extreme and mild weather 

conditions have been experienced over the most recent four years. As measured by degree days, 2010 

was the hottest year in over 20 years, and 2010 was the coldest year since 1997. More recently, January 

2014 represented one of the most extreme winter months Big Rivers has experienced in the last 20 

years, resulting in a new all-time native system peak of 740 MW. Table 3.14 presents actual and 

weather adjusted energy and peak demand requirements for recent years. 

Table 3.14 
Weather Normalized Native System Energy and Peak Demand 

Energy (MWH) Winter Peak (MW) Summer Peak (MW) 

Actual Normal Actual Normal Actual Normal 

2005 3,233,245 3,219,363 549 565 604 608 
2006 3,188,986 3,265,332 577 608 619 638 
2007 3,325,859 3,279,063 597 597 648 616 

2008 3,313,571 3,334,646 611 625 604 614 
2009 3,159,286 3,299,898 665 644 594 607 

2010 3,445,715 3,371,007 647 651 652 617 

2011 3,385,501 3,419,160 621 594 652 635 

2012 3,488,924 3,562,315 569 625 654 622 

2013 3,540,787 3,578,596 597 589 609 626 
2014 3,444,252 3,416,701 740 638 602 636 

Values represent energy and peak demand without transformer losses 

Under normal peaking weather conditions, Big Rivers' annual peak demand is projected to occur during 

the summer season. Historical data shows, however, that Big Rivers' actual annual peak demand was 

set during winter months in 2008, 2009, and 2014. The impact of severe weather is greater during 

winter months than summer months due to supplemental electric strip heating; therefore, while the 

base case forecast shows Big Rivers to be summer peaking, under the most extreme weather conditions, 

the system is most likely to be winter peaking. 

3.5 Impact of Existing and Future Energy Efficiency and Demand-Side Management 
Programs 

Big Rivers assisted its Members with the implementation of 10 energy efficiency programs in 2010, and 

added two additional programs in 2013 for a total of 12 programs. The projected impact of these 

programs beginning in 2015 is presented in Section 4.3, Table 4.6. Across the 2011-2014 timeframe, the 

programs continued to grow and yield increasing levels of deemed savings. The impacts of existing 

programs are quantified indirectly in the 2015 Load Forecast through historical sales. The impacts of 

new programs and increased participation in existing programs are captured in the 2015 Load Forecast 

through post-modeling adjustments. 
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Below are programs that are not tracked for impact because they are educational in nature and/or not 

readily quantifiable. 

• Member websites: Each of the Member distribution cooperative websites provides easy-to-use 

Home Energy Suites. The Suites provide education and calculation methods to improve 

efficiency and save energy in the home. Adjustable inputs specific to a home allows customers 

to compare their current energy use to estimated energy use resulting from various 

improvements in efficiency. 

• Energy Use Assessments: These assessments are provided to commercial and industrial 

customers upon request. Walk-through energy audits help identify simple and low cost 

efficiency measures that customers can install or implement themselves. Third party service 

providers such as the Kentucky Pollution Prevention Center and Department for Energy 

Development and lndependence14 assist customers in achieving energy reduction goals15
. 

Educational programs are also available for employees of commercial and industrial members. 

• Renewable Energy: Big Rivers offers renewable energy to its Members. Big Rivers has 

purchased energy from an ENERGY STARIP certified Combined Heat and Power ("CHP" ) project 

operated by Domtar, Inc., a specialty paper manufacturer. The power is generated from wood 

chips that are waste byproducts of the paper manufacturing process. Customers wishing to 

purchase this renewable energy can contract with any of the Members. 

• Energy Savings Analysis: Big Rivers provided energy saving analyses to industrial and large 

commercial customers by combining efforts with the Members, the Department of Energy 

("DOE" 16
), and the University of Louisville' s Kentucky Pollution Prevention Center.17 

• Power Factor Correction: Members' staffs provide assistance to correct lagging power factor at 

a Commercial or Industrial ("C&I" ) facility. These corrections save money for the customer and 

improve the efficiency of both transmission and dist ribution facilities. 

• Technology Evaluation: Members' staffs assist in the evaluation and implementat ion of 

technologies that benefit the productivity, profitability and energy efficiency of a C&I facility. 

3.6 Anticipated Changes in Load Characteristics 

The biggest anticipated change in future load characteristics is growth in non-member sales, which 

begin in 2018. The majority of non-member sales ramp in over a 4 year period, and are expected to 

reach 396 MW and just over 2,572 GWH by 2021. Non-member sales result from capacity that became 

available following the two aluminum smelter contract terminations in 2013 and 2014. 

14 http:/ / energy.ky.gov/Pages/ default.aspx 
15 Kentucky Pollution Prevention Center, https://louisville.edu/kppc/es/technical_services.html 
Kentucky's Department for Energy Development and Independence, http://energy.ky.gov/ Pages/default.aspx 
16 http:// energy.gov/ 
17 https:/ /louisville.edu/kppc/ 
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Big Rivers' hourly native system load shape for 2012 is presented in Figure 3.1. The Big Rivers system can 

be summer or winter peaking depending on the severity of seasonal temperatures; however, the system 

is projected to be summer peaking over the next 20 years. 
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Figure 3.1 
2012 Annual Load Shape18 
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An annual load duration curve for 2012 native load is presented in Figure 3.2 . Native system load factor 

for 2012 was approximat ely 60.9%. 
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Figure 3.2 
2012 Annual Load Duration Curve 
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18 The load shape for 2012 displays a typical annual load shape with a summer peak. 

GOS Associates, Inc. Big Rivers 2015 Load Forecast I Page 33 



Residential Consumption -Average kWh use per customer has leveled in recent years due primarily to 

energy conservation, reductions in lighting consumption associated with federal lighting standards, and 

increases in appliance efficiencies. Consumption is projected to decline over the near term as a result of 

continued increases in appliance efficiencies, energy conservation awareness, an~in retail 

price. Figure 3.3 presents average monthly kWh per customer for historical and projected periods. 

Figure 3.3 
Average Monthly Residential kWh Consumption per Customer by Year 
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3. 7 Load Forecast Scenarios 

Big Rivers' base case forecast reflects expected economic growth, normal weather conditions, and 

current EPA regulations. To address the inherent uncertainty related to these factors, long-term high 

and low range projections are developed. The range forecasts reflect the energy and demand 

requirements corresponding to more optimistic and pessimistic economic growth, and mild and extreme 

weather conditions. Tables 3.15 through 3.18 present the alternative forecast scenarios at the rural 

system and total system levels.19 Results at the customer class level are presented in the Appendix B, 

pages B-9 through B-15. 

3. 7 .1 Economy Scenarios 

The optimistic and pessimistic economy scenarios reflect changes in energy sales at the class level and 

peak demand at the rural system and direct serve levels. 

19 Weather adjusted values for the base historical year, 2014, are presented in Tables 3.15 through 3.18 for 
comparison purposes 
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Residential - The energy sales forecast scenarios are based on an analysis of number of customers and 

average kWh use per customer. The optimistic customer forecast reflects average growth 50% above 

the base case forecast, and the pessimistic customer forecast reflects average growth 75% below the 

base case forecast. Inputs to the Residential average kWh use model were adjusted as follows in 

developing the optimistic/pessimistic scenarios : 

• Average growth in household income was changed from 2.1% per year in the base case to 3.5% 

in the optimistic scenario and 0.5% in the pessimistic scenario. 

• The price elasticity coefficient was changed from -0.19 in the base case to -0.09 in the optimistic 

scenario and -0.28 in the pessimistic scenario. 

Residential energy sales are projected to increase at an average compound rate of 1.0% per year in the 

base case. Average growth increases to 1.7% per year in the optimistic scenario and falls to 0.2% per 

year in the pessimistic scenario. 

Small Commercial - The energy sales forecast scenarios are based on an analysis of number of 

customers and average kWh use per customer. The optimistic customer forecast reflects average 

growth 50% above the base case forecast, and the pessimistic customer forecast reflects average 

growth 75% below the base case forecast . The high and low scenarios of average kWh use per customer 

for the Small Commercial class reflect average kWh use 10% above/below the base case forecast. Small 

Commercial energy sales are projected to increase at an average compound rate of 1.1% per year in the 

base case. Average growth increases to 2.1% per year in the optimistic scenario and falls to -0.3% per 

year in the pessimistic scenario. 

Large Commercial-Rural - Energy sales in the optimistic and pessimistic scenarios are 20% higher or 

lower, respectively, than the base case. The addition or loss of 1 to 2 customers in this class could 

impact sales by 20%. 

Large Commercial-Direct Serve - Energy sales in the optimistic and pessimistic scenarios are 5% higher 

and lower than the base case and reflect the assumption of the addition or loss of one customer. 

Street Lighting - Energy sales for the optimistic and pessimistic scenarios are 5% higher or lower than 

the base case. 

Irrigation - Energy sales for the optimistic and pessimistic scenarios are 20% higher or lower than the 

base case. 

Rural Peak Demand - The optimistic and pessimistic scenarios in rural peak demand reflect the 

respective energy sales scenarios. Base case summer and winter load factors are applied to the 

optimistic and pessimistic rural system energy sales forecasts to derive the peak demand scenario 

forecasts . 

Direct Serve Peak Demand - The optimistic and pessimistic scenarios reflect the base case values 

plus/minus 5 MW, which represents load associated with one direct serve customer. 

GDS Associates, Inc. Big Rivers 2015 Load Forecast I Page 35 



Table 3.15 

Optimistic/Pessimistic Economy 
Total Native System 

Energy (MWH) Winter Peak Demond Summer Peak Demond 

Pessimistic Bose Optimistic Pess. Bose Opti. Pess. Bose Opt/. 

2014 3,416,701 3,416,701 3,416, 701 750 750 750 636 636 636 

2019 3,216,429 3,485,661 3,821,015 618 671 739 625 679 748 

2024 3,259,875 3,581,114 4,020,722 623 687 778 630 695 787 

2029 3,331,796 3,691,436 4,240,800 637 710 825 644 718 834 

2034 3,408,478 3,804,971 4,473,515 655 736 878 661 743 886 

Table 3.16 
Optimistic/Pessimistic Economy 

Rural System 

Energy (MWH) Winter Peak Demond Summer Peak Demond 

Pessimistic Bose Optimistic Pess. Bose Op ti. Pess. Bose Op ti. 

2014 2,330,615 2,330,615 2,330,615 514 514 514 515 515 515 
2019 2,158,238 2,373,402 2,655,765 482 530 593 488 536 600 
2024 2,200,487 2,468,340 2,856,438 486 546 631 492 552 639 
2029 2,272,460 2,579,177 3,078,534 501 569 679 507 575 686 
2034 2,348,757 2,692,712 3,312,775 519 595 732 524 600 739 

Values f or 2014 in Tables 3.15 and 3.16 represent weather normalized amounts 

3.7.2 Weather Scenarios 

Rural system energy and peak demand is weather sensitive. The impact of weather on industrial 

customers is insignificant. Under extreme weather conditions, rural system energy is projected to be 5% 

higher than normal, and peak demand is projected to be approximately 8% higher than normal. The 

impact of extreme weather conditions on winter peak demands is approximately one and one-half times 

greater than the impact on summer peak demand. 

Energy Sales - The extreme and mild weather scenarios were developed using the Residential and Small 

Commercial energy use models. The most extreme heating and cooling degree day values from the most 

recent 20 years were input into the regression models to estimate energy sales under extreme 

conditions. Heating degree days totaling 4, 771 were recorded in 1996, and cooling degree days totaling 

2,066 were recorded in 2010.20 

Rural System Peak Demand - The extreme and mild weather scenarios were developed using base case 

energy and extreme load factors. Extreme winter season load factor was assumed at 42. 7% in 2015, 

20 Average for Evansville, IN; Paducah, KY; and Louisvi lle, KY 
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rising to 43.5% by 2034. Extreme summer load factor was assumed at 46.8% in 2015, rising to 47.6% by 

2034. 

Table 3.17 
Mild/Extreme Weather 

Total Native System 

Energy (MWH) Winter Peak Demand Summer Peak Demand 

Mild Base Extreme Mild Base Extreme Mild Base Extreme 

2014 3,416,701 3,416,701 3,416,701 750 750 750 636 636 636 

2019 3,337,359 3,485,661 3,630,685 583 671 778 627 679 721 

2024 3,425,748 3,581,114 3,732,592 597 687 798 642 695 740 

2029 3,527,621 3,691,436 3,850,411 617 710 823 662 718 763 

2034 3,631,711 3,804,971 3,972,529 638 736 849 685 743 789 

Table 3.18 
Mild/Extreme Weather 

Rural System 

Energy (MWH) Winter Peak Demand Summer Peak Demand 

Mild Base Extreme Mild Base Extreme Mild Base Extreme 

2014 2,330,615 2,330,615 2,330,615 514 514 514 515 515 515 

2019 2,225,101 2,373,402 2,518,426 442 530 637 484 536 578 

2024 2,312,974 2,468,340 2,619,818 456 546 656 499 552 597 

2029 2,415,362 2,579,177 2,738,152 475 569 681 520 575 621 

2034 2,519,452 2,692,712 2,860,270 497 595 708 543 600 646 

Values for 2014 in Tables 3.17 and 3.18 represent weather normalized amounts 

3.8 Research and Development 

Big Rivers conducts residential surveys periodically to monitor changes in household major appliances 

and various end-uses. This schedule is expected to continue in future years. Results from the surveys 

are used to develop key inputs for the load forecasting models. 

Big Rivers will continue to utilize end-use data and information obtained from its appliance satu ration 

studies, along with data available from the Energy Information Association ("EIA") and any other sources 

that may become available in the future. 

Big Rivers wi ll continue to review and test alternative forecasting model methodologies and model 

specifications. It is anticipated that statistically adjusted end-use models will be used to forecast 

average use per customer. Big Rivers wi ll also evaluate developing models at the individual customer 

class level in addition to the higher level rural system and direct serve categories. 
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Big Rivers assists its three Members in evaluating the potential impacts of new energy efficiency and 

demand response programs. Big Rivers continues to monitor potential load management and other 

demand response type programs. 
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4. Forecast Methodology 

The forecast was developed using quantitative and qualitative methods. Econometrics was used to 

develop forecasting models to project the number of customers and average energy consumption per 

customer for the Residential and Small Commercial classifications, and peak demand for the rural 

system. Informed judgment, combined with historical trends, was used to project energy consumption 

and peak demand for each large commercial customer. Number of customers and energy sales for the 

street lighting and irrigation classes were projected based on historical trends and judgement. 

Big Rivers contracted with GOS to assist in developing the load forecast. The preliminary forecasts were 

reviewed with Member management. The Members' forecasts were finalized and aggregated to the Big 

Rivers level. 

4.1 Load Forecast Database 

Energy consumption and peak demand are influenced by a number of factors; therefore, a considerable 

amount of data was obtained in developing Big Rivers' load forecast. Energy, peak demand, and pricing 

data at the Big Rivers and Member levels were collected. Economic data was obtained to update the 

service area economic outlook. Various types of weather data for local weather stations were collected. 

Additionally, appliance market share and efficiency data were developed through surveys or obtained 

via independent sources. Table 4.1 identifies the data that are regularly collected and used in 

development of the load forecast. 

Electric System Data - Number of customers, kWh sales, and sales revenue by customer class and 

month were collected from each Member distribution cooperative. Additionally, monthly rural system 

peak demand were collected. Hourly load data for the different components of Big Rivers' control area 

(rural system by distribution cooperative, HMP&L, and direct serve load) is available. 

Economic Data - The economic outlook used in development of the 2015 Load Forecast was obtained 

from Moody's Analytics.21 Data representing those counties in which the vast majority of Big Rivers' 

Members' customers reside was used to develop service area economic outlooks for each of Big Rivers' 

Members22
• Historical and projected data series for number of households, average household income, 

total employment, retail sales, and gross regional product were collected. The economic outlook 

contains data on a monthly basis for 1980 - 2040. 

Weather Data - Monthly heating and cooling degree days, and maximum and minimum monthly 

temperatures were collected for the Evansville, Indiana; Paducah, Kentucky; and Louisville, Kentucky 

weather stations23
• Additionally, Big Rivers subscribes to the MDA EarthSat Weather24

, which provides 

hourly observations for multiple weather variables. 

21 Moody's Analytics, March 2015. 
22 Kenergy (Caldwell, Crittenden, Daviess, Hancock, Henderson, Hopkins, Lyon, Mclean, Ohio, Union, Webster) 
JPEC (Ballard, Carlisle, Graves, Livingston, Marshall, McCracken) 
MCRECC (Breckinridge, Grayson, Meade, Ohio) 
23 National Oceanic and Atmospheric Administration, http://www.ncdc.noaa.gov/IPS/lcd/lcd.html 
24 http://weather.earthsat.com/ 
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Table 4.1 
Load Forecast Database 

Data Category Data Source Data Element 

Electric System Big Rivers and its three member Number af customers, kWh 
distribution cooperatives sales and revenues by class, 

system peak demand 

Economic Moody's Analytics Number of households 

Total employment 

Average household income 

Retail sales 

Gross regional product 

Personal consumption 
expenditure index 

Weather National Oceanic and Heating and cooling degree 
Atmospheric Administration days 

Temperature 

Price Big Rivers and its three member Average cents per kWh 
distribution cooperatives 

End-use Big Rivers Appliance saturations 

Energy Information Appliance efficiencies 
Administration 

Appliance unit energy 
consumption {kWh) 

Housing Big Rivers Size of home 
Characteristics Energy Inf ormation Number of people per home 

Administration 

End-Use Data - Big Rivers conducts residentia l customer surveys periodically to collect data needed to 

estimate market share for different types of heating, cooling, and water heating systems and various 

household appliances. Additionally, data regarding housing characteristics were collected . Surveys 

were conducted in 2013 and 2009. 

Appliance Efficiency Data - Big Rivers collects appliance efficiency information published by the EIA in 

its Annual Energy Outlook 25. Average efficiencies for heating, cooling, water heating and other 

household appliances were obtained and provided information used in developing projections of 

average energy use per customer for rural system customers. 

Housing Characteristics Data - Big Rivers conducts residential customer surveys period ically to collect 

data needed to estimate housing characteristics. Surveys were conducted in 2013 and 2009. 

4.2 Forecast Model Inputs 

Electric System Data - Number of customers, kWh sa les, and sales revenue were obtained by customer 

class from the RUS Form 7 for each Member distribution cooperative. The data is avai lable on a monthly 

25 http://www.eia.gov/analysis/projection-data.cfm#annualproj, Table 31. 
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basis. Monthly peak demand for the rural system is available from the data used in preparing wholesale 

power bills to the Members. Monthly energy and peak demand for each large industrial customer was 

provided by the Members. Hourly load data is available at different levels, including the native system, 

rural system, HMP&L, and direct serve categories. 

Retail Price of Electricity - The load forecast includes the impacts of projected-in the real retail 

price of electricity over the forecast horizon. Average price reflects class revenue divided by class kWh. 

The amount was then expressed in real, or deflated, terms by applying the GDP price index ($2009=100). 

Projected retail electricity prices were developed by Big Rivers in collaboration with the Members. The 

price of competing fuels is quantified indirectly in the forecast through changes in the markets shares of 

electric space heating and electric water heating. 

Economic Impacts - The forecast captures changes in number of households, average household 

income, and total employment. Number of households is the independent variable in the long term 

residential customer models. Household income is one of the driver variables specified in the residential 

use per customer models. Employment is the driver variable in the long term small commercial 

customer models. The projected values for each of these demographic and economic variables were 

obtained from Moody's Analytics.26 

Appliance Market Share - The Members' forecasts incorporate service-area specific market shares of 

electric appliances and changes in technology. Projections of market share were based on Big Rivers' 

appliance saturation survey data, census data, and data obtained from the EIA. The market shares for 

electric heating, electric water heating, and electric air conditioning are all projected to increase 

throughout the forecast horizon, but at a decreasing rate as maximum saturation levels are approached. 

Market shares for all other appliances were based on data obtained from EIA. 

Appliance Efficiency -Appliance efficiencies are included in the forecast to account for changes in 

consumption due to changes in the average efficiency of the major electric equipment and appliances in 

use. Changes in appliance efficiencies occur when customers replace older equipment with newer 

models. The appliance efficiency information included in the 2015 Load Forecast was obtained from 

EIA's Annual Energy Outlook.27 

Weather Data - The load forecasting models incorporate weather data for Paducah, Kentucky; 

Louisville, Kentucky; and Evansville, Indiana. Heating and cooling degree days are included in the model 

to forecast rural system average energy use per customer to account for changes in consumption 

resulting from changes in weather. Similarly, peak day degree days are included in the model to 

forecast rural system peak demand to quantify the extremity of weather during peaking periods. 

DSM and Government Sponsored Programs -The forecast implicitly includes through the historical 

energy sales data the impacts of Big Rivers' existing DSM programs and current educational and 

conservation programs. Impacts from increased participation in existing programs and from new 

26 Moody's Analytics, March 2015 
27 Energy Information Administration, 2015 Annual Energy Outlook. 
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programs was obtained from Big Rivers' DSM studies and included in the forecast as a post -modeling 

adjustment. 

4.3 Key Load Forecast Assumpt ions 

The key assumptions made during the development of t he 2015 Load Forecast focused on changes in 

the economy, weather, retail electricit y price, appliance market shares, and appliance efficiencies. The 

assumptions apply broadly to each of the three Members and to Big Rivers. 

Economic Outlook - Big Rivers' management concluded that changes in economic activity over the 

forecast horizon are reasonably represented by the project ions obtained from Moody's Analytics. 

Economic outlooks were developed individually for each Member and quantified in the forecasting 

models. Hist orical and projected values for the economic data are presented in Table 4.2. 

Table 4.2 

Economic Outlook 

Real Gross Real Total Real Real Retail 
Metro Product Personal Average Sales Price Index 

Employment ($2005 Households Income ($2009 Household ($2009 · GDP, 
Year (thousands) ml// Ions) {thousands} millions) Income($) millions) {2009=100) 

2005 163.5 $14,231 158.9 $12,193 $77 $5,691 92.0 
2006 164.3 $14,759 159.3 $12,328 $77 $5,713 94.8 
2007 166.0 $14,429 159.9 $12,500 $78 $5,817 97.3 
2008 164.8 $14,412 160.9 $13,062 $81 $5,599 99.2 
2009 157.7 $13,863 161.1 $12,892 $80 $5,111 100.0 
2010 158.3 $14,801 161.7 $13,016 $80 $5,364 101.2 
2011 162.1 $15,216 162.6 $13,681 $84 $5,668 103.3 
2012 163.9 $15,328 163.2 $13,976 $86 $5,715 105.2 
2013 162.9 $15,575 163.2 $14,187 $87 $5,744 106.7 
2014 163.5 $15,917 163.2 $14,552 $89 $5,807 108.3 
2015 166.6 $16,293 164.0 $15,054 $92 $5,980 109.9 

2016 169.3 $16,801 165.7 $15,657 $95 $6,187 111.7 
2017 170.9 $17,355 167.3 $16,180 $97 $6,342 114.2 
2018 171.6 $17,769 168.8 $16,647 $99 $6,471 117.0 
2019 171.8 $18,085 169.5 $16,950 $100 $6,576 119.8 
2020 171.8 $18,381 170.1 $17,278 $102 $6,670 122.3 
2021 171.8 $18, 713 170.7 $17,673 $104 $6,762 124.9 
2022 172.1 $19,092 171.2 $18,122 $106 $6,860 127.5 
2023 172.5 $19,479 171.8 $18,567 $108 $6,954 130.2 
2024 172.6 $19,861 172.3 $19,021 $110 $7,051 132.8 
2025 172.6 $20,247 172.7 $19,488 $113 $7,148 135.4 
2026 172.5 $20,623 173.1 $19,969 $115 $7,238 138.1 
2027 172.3 $20,999 173.4 $20,464 $118 $7,318 140.9 
2028 172.3 $21,401 173.8 $20,967 $121 $7,417 143.7 
2029 172.2 $21,817 174.1 $21,464 $123 $7,518 146.6 
2030 172.2 $22,231 174.5 $21,964 $126 $7,615 149.5 
2031 172.2 $22,661 174.9 $22,487 $129 $7,719 152.4 

2032 172.3 $23,108 175.2 $23,042 $132 $7,822 155.4 
2033 172.6 $23,562 175.6 $23,604 $134 $7,922 158.6 
2034 173.2 $24,045 175.9 $24,178 $137 $8,037 161.7 
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Weather - The forecast is based on the assumption that heating and cooling degree days during the 

forecast horizon would be equal to the most recent 20-year averages. It was assumed that degree days 

for Paducah, Kentucky; Louisville, Kentucky; and Evansville, Indiana provided reliable coverage of 

weather conditions for the Big Rivers service area. Values in the following table represent averages for 

the three stations. 

Heating 

Degree 

Year Days 

1995 4,258 

1996 4,771 

1997 4,574 

1998 3,596 

1999 3,840 

2000 4,418 

2001 3,997 

2002 4,162 

2003 4,284 

2004 3,991 

2005 4,096 

2006 3,801 

2007 3,923 

2008 4,399 

2009 4,141 

2010 4,452 

2011 3,961 

2012 3,460 

2013 4,440 

2014 4,674 

Average 4,162 

GDS Associates, Inc. 

Table 4.3 

Degree Days 

Cooling 

Degree Winter Peak 

Days Temperature 

1,672 

1,314 

1,227 

1,751 

1,512 3 

1,439 7 

1,514 2 

1,857 16 

1,249 0 

1,419 0 

1,678 -3 

1,440 7 

2,017 6 

1,559 8 

1,350 0 

2,066 3 

1,724 4 

1,925 15 

1,526 11 

1,608 -2 

1,592 5 

Summer 

Peak 
Temperature 

101 

96 

95 

99 

95 

94 

95 

95 

105 

96 

96 

103 

100 

107 

95 

96 

98 
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End-Use Characteristics -Assumptions regarding future changes in appliance saturation levels are 

based on historical trends developed from Big Rivers' appliance saturation surveys and data obtained 

from the EIA. It was assumed that the market shares for central electric space heating, central air 

conditioning, and electric water heating will continue to increase over time, but at declining rates as 

their respective maximum saturation levels are approached. Assumptions regarding changes in 

appliance efficiencies were based on information obtained from EIA's 2015 Annual Energy Outlook. 

Table 4.4 
Major Electric Appliance Market Shares and Efficiencies 

Electric 
Electric Electric Air Water 

Year Electric Electric Air Water Heating Conditioning Heating 
Heating Conditioning Heating Efficiency Efficiency Efficiency 

2010 45.8% 87.5% 68.6% 7.39 12.28 0.90 

2011 46.4% 87.6% 68.6% 7.46 12.44 0.90 

2012 47.1% 87.6% 68.6% 7.53 12.58 0.90 

2013 47.7% 87.6% 68.6% 7.59 12.72 0.91 

2014 47.9% 87.6% 68.6% 7.65 12.86 0.91 

2015 48.0% 87.6% 68.7% 7.70 12.98 0.91 

2016 48.2% 87.7% 68.7% 7.76 13.11 0.92 

2017 48.3% 87.8% 68.7% 7.81 13.22 0.93 

2018 48.6% 87.8% 68.8% 7.86 13.33 0.94 

2019 48.8% 87.9% 68.8% 7.91 13.43 0.94 

2020 49.1% 88.0% 68.9% 7.95 13.53 0.95 

2021 49.3% 88.1% 68.9% 7.99 13.62 0.96 

2022 49.5% 88.2% 69.0% 8.03 13.71 0.96 

2023 49.8% 88.3% 69.0% 8.07 13.79 0.97 

2024 50.0% 88.4% 69.0% 8.10 13.86 0.98 

2025 50.2% 88.4% 69.1% 8.13 13.92 0.98 

2026 50.4% 88.5% 69.1 % 8.16 13.99 0.99 

2027 50.6% 88.6% 69.2% 8.19 14.04 0.99 

2028 50.8% 88.7% 69.2% 8.21 14.09 0.99 

2029 51.0% 88.7% 69.2% 8.23 14.13 1.00 

2030 51.1% 88.8% 69.3% 8.25 14.17 1.00 

2031 51.3% 88.9% 69.3% 8.27 14.21 1.00 

2032 51.5% 88.9% 69.3% 8.29 14.26 1.00 

2033 51.7% 89.0% 69.4% 8.32 14.30 1.00 

2034 51.9% 89.1% 69.4% 8.34 14.34 1.00 

Electric Heating Efficiency represented as Heating Seasonal Performance Factor (HSPF) 

Air Conditioning Efficiency represented as Seasonal Energy Efficiency Ratio (SEER) 

Electric Water Heating Efficiency represented as Efficiency Factor (EF} 
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Retail Electricity Prices - The average price of electricity to rural system customers is expected to 

and then 

- Projections were developed internally by Big Rivers' staff and representatives from each 

Member and represent the quotient of total class revenue and total class kWh. 

Demand Side Management - The DSM impacts included in the forecast are based on the Big Rivers' 

Electric Demand-Side Management Potential Study, dated May 8, 2014. New measures were 

incorporated into the analysis of existing programs, but no new programs were added to the portfolio 

originally designed in 2010. The load forecast is based on the assumption that the impacts of existing 

DSM programs are captured through the historical energy sales a peak demand data used to develop 

the forecast models. The impacts of new measures are applied to results of the modeling analysis to 

produce the final forecasts. Table 4.5 presents the energy and demand impacts associated with DSM. 

Table 4.5 
DSM Program Impacts 

Energy Energy 
Rural Efficiency Adjusted Rural Efficiency Adjusted 

Energy Program Energy Peak Program Peak 
Sales Impact Sales Demand Impact Demand 

Year (MWh) (MWh) {MWh) (MW) (MW) (MW) 

2015 2,251,389 10,311 2,241,078 532 2 530 
2016 2,244,386 15,823 2,228,562 534 3 531 
2017 2,245,296 21,518 2,223,779 536 4 533 
2018 2,270,141 27,389 2,242,752 539 4 534 
2019 2,291,385 33,158 2,258,226 542 5 536 
2020 2,306,824 39,034 2,267,791 545 6 539 
2021 2,327,902 43,111 2,284,790 549 7 542 
2022 2,354,472 48,343 2,306,129 552 7 545 

2023 2,382,954 53,686 2,329,268 557 8 548 
2024 2,407,769 59,192 2,348,577 561 9 552 

2025 2,433,896 65,078 2,368,818 566 10 556 

2026 2,460,959 71,506 2,389,452 571 11 561 
2027 2,485,776 78,443 2,407,333 577 12 565 

2028 2,518,488 86,065 2,432,423 583 13 570 
2029 2,547,709 93,687 2,454,022 589 14 575 

2030 2,576,931 101,309 2,475,622 595 15 580 
2031 2,606,152 108,931 2,497,221 601 16 585 

2032 2,635,374 116,554 2,518,820 607 17 590 
2033 2,664,596 124,176 2,540,420 614 18 595 
2034 2,693,817 131,798 2,562,019 620 19 600 

Program MW impacts reflect summer season 

4.4 Forecast Model Specification 

Forecast models were developed to forecast the number of customers and average use per customer for 

the residential and small commercial classes and peak demand for rural system requirements. The 

models were developed individually for each of Big Rivers' Member distribution cooperatives. A rural 
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system peak demand model was also developed at the Big Rivers level. Regression techniques are used 

to develop the forecasting models. All models are expressed in linear functional form and are 

developed using monthly time series data. ltron's MetrixND software was used to perform the 

modeling analysis. 

4.4.1 Residential Class 

Residential Customers - Two models were used in developing the customer forecasts for the member 

cooperatives, one for the short term and a second for the long term. The short term models are based 

on the recent past and extrapolate the trend over the first three years ofthe forecast horizon. The long 

term models quantify the impacts of the number of households in the service areas for each cooperative 

and produce projections for 15 years. Additionally, an autoregressive parameter is included in each long 

term model to correct for serial first-order autocorrelation, which is common in models specifying time 

series data. Theoretically, the number of residential customers increases when the number of 

households in the service area increases. 

The short-term models produced forecasts that are slightly lower than projections based on the long

term models and project growth similar to that in recent years. The short term models were used to 

develop customer forecasts for up to three years. The long term models are more appropriate for 

forecasting over the long term because they capture the impacts of long term changes in the number of 

households. 

The same modeling approach is applicable for each of Big Rivers' three Members. The short term 

models are expressed in linear form and take the specification: 

RC UST = Po + P1 (TREND} + E 

RC UST = Number of residential customers 

TREND = Time trend, the value for which increments by 1 

~o = Coefficient for the model constant, or intercept 

~1 = Coefficient for the Trend parameter 

E = Unexplained model error 

The long term models are expressed in linear form and take the specification: 

RC UST = Po + P1 (HH) + P2 (AR) + E 

RC UST = Number of rural system customers 

HH = Number of households 

~o = Coefficient for the model constant, or intercept 

~1 = Coefficient for the Households parameter 

~2 = Coefficient for autoregressive parameter 

E = Unexplained model error 

Refer to Appendix C, Forecast Model Specifications, for the statistical output for the individual customer 

models. 
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Residential Energy Use per Customer - A statistically adjusted end-use ("SAE" ) model was developed 

for each member cooperative to forecast average use per customer. The SAE modeling structure 

combines the benefits of both end-use and econometric models. For this forecast, three main ind ices, 

each representing key end-use components, are incorporated in a regression model, which provide the 

framework for measuring changes in residential consumption based on changes in the three indexes. 

Separate indexes are developed for space heating, air conditioning, and base load appliances. The 

structure of an example SAE model is illustrated in Figure 1 on the following page. 

The data requirements for a true end-use model are relaxed in the SAE framework, as regional or 

national data for several inputs are utilized. Through regression techniques, these factors quantify 

changes in average monthly consumption . The response to multiple key drivers of electricity can be 

aggregated through the development of the three main indices, eliminating the primary weakness of a 

traditional econometric model, in which key factors are quantified individually. 

Figure 1 -Statistically Adjusted End-Use Model 
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The indexes are quantified in the regression model; therefore, all the statistical diagnostics are 

produced, which provide a means for evaluating the SAE specification. The SAE model takes on the 

following form: 

RUSE = Po + P1 (HEAT) + P2 (COOL) + p3 (BASE) + p4 ... Pn (Month) + E 
Where 

RUSE = Residential kWh use per consumer per month 

HEAT = Space heating index 

COOL = Air conditioning index 

BASE = Base appliance index 

~o = Coefficient for the model constant, or intercept 

~1 = Coefficient for the Heat parameter 

~2 = Coefficient for the Cool parameter 

~3 = Coefficient for the Base parameter 

~4 .. ·~n = Coefficients for monthly binary variable parameters 

€ = Unexplained model error 

The average use per customer model is developed using monthly data. 

The indices are developed as described below. The coefficients are estimated using least squares 

regression procedures. 

Space Heating Index - The space heating index combines the following appliance, household, price, 

economic, and weather factors that directly impact the level of space heating electricity consumption in 

a home: 

• Market share of electric space heating devices 

• Average device efficiency 

• Home size 

• Number of householders 

• Real retail price of electricity 

• Household income 

• Heating degree days 

These variables increase or decrease the index depending on how they impact space heating 

consumption. Market share, size of home, income, and degree days all increase consumption as they 

increase. Device efficiency, home efficiency, and price of electricity decrease consumption as they 

increase. When available, system-level data is used for each of the heating factors. If system-specific 

data is not available, such as device efficiency, regional or national trends that are easier to obtain can 

be utilized. The index is developed on a monthly basis. 
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Air Conditioning Index - The air conditioning index is built in the same manner as the space heating 

index, but focuses instead on air conditioning equipment. The key variables used to develop the air 

conditioning index include: 

• Market share of electric air conditioning devices, including room units 

• Average device efficiency 

• Home size 

• Number of householders 

• Real retail price of electricity 

• Household income 

• Cooling degree days 

Base Load Index - The base load index captures the general trend associated with increased penetration 

of plug appliances, lighting, and water heating in the home. The base load index takes into account use 

associated with the following appliances and influential factors: 

• Water heaters 

• Refrigerators 

• Separate freezers 

• Electric ranges and ovens 

• Electric clothes washers and dryers 

• Dishwashers 

• Televisions and DVRs 

• Computers 

• Lighting 

• Miscellaneous load 

The index is modified to include impacts associated with price of electricity, household income, and 

number of people in the household. As the real price of electricity goes up, the base load index goes 

down. An increase in household income has a positive effect on the base load index as more money is 

available for plug load electronics. The number of people in the household also has a positive effect on 

usage. More people in the home leads to more loads of laundry, more showers, more loads of dishes, 

and more lighting usage. The impact of weather on use of these appliances is negligible, so weather is 

not included as a factor in the base load index. 

Price Elasticity - The real price of electricity parameter is expressed in annual amounts (value for each 

month held constant at the annual value) to mitigate the monthly variation in average price, which is 

expressed as revenue per kWh. The elasticity of demand with respect to price is derived through 

independent regression models and input as one of the factors impacting all three indexes. For all three 

member cooperatives, consumption is inelastic with respect to price, as a one percent change in average 

annual price does not produce a one percent or higher change in average annual consumption. The 

price elasticity coefficients for the three Members are listed below and compared to independent 

sources. 
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Table 4.6 
Price Elasticity 

Price 

Source Elasticity 

JPEC -0.18 

MCRECC -0.20 

Kenergy -0.19 

EIA -0.15 

RAND -0.30 

NREL -0.27 

EIA: Assumptions to the 2012 Annual Energy Outlook, Residential 
Demand Module 

(http://www.eia.gov/forecasts/aeo/assumptions/pdf/0554(2012).pdf) 

RAND: Rand Journal of Economics, Vol. 39, Nbr. 3, Autumn 2008, 
Peter Reiss and Mathew White 

http://www. coursehero. com/file/5044646/21 -R eiss-White-RJ E-2008-
Prices-And-Press ures/ 

NREL: National Renewable Energy Laboratory, February 2006 

http://www.nrel.gov/docs/fy06osti/39512.pdf 

Each of the Base, Heat, and Cool parameters in each model are significant at the 0.05 alpha, 95% 

confidence level, and there are no indications of collinearity problems between any of the model inputs. 

Refer to Appendix D, Econometric Model Specifications, for the statistical output for the individual 

average use per residential customer models. 

Total Residential Energy Sales - Total residential energy sales are computed as the product of number 

of customers and average energy use per customer. 

4.4.2 Small Commercial Class 

Small Commercial Customers - Models were developed to forecast number of customers for both the 

short term and long term horizons. The short term models are based on the recent past and extrapolate 

the trend over the first three years of the forecast horizon. The long term models quantify the impacts 

of the employment growth in the service areas for each Member and provide projections for 15 years. 

Number of customers from the prior year was included in the JPEC and MCRECC long term models as 

independent variables to quantify impacts on customer growth that were not completely captured by 

employment. Similarly, changes in the number of residential customers were included in the Kenergy 

long term model as an independent variable. Additionally, an autoregressive parameter was used to 

correct for serial first-order autocorrelation. 

The short term models are expressed in linear form and take the specification: 
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SCCUST = Po + P1 (TREND) + E 

SCCUST = Number of small commercial customers 

TREND = Time trend, the value for which increments by 1 

~o = Coefficient for the model constant, or intercept 

~1 = Coefficient for the Trend parameter 

E = Unexplained model error 

The long term models are expressed in linear form and take the specifications: 

Kenergy: SCCUST = Po + P1 (EMP) + P2 (RCUST) + lh(AR) + E 

JPEC: SCCUST = Po + P1 (EMP) + P2 (SCCUSTt-1) + E 

MCRECC: SCCUST = Po + P1 (EMP) + P2 (SCCUST t-1) + E 

SCCUST = Number of small commercial customers 

EMP = Total non-farm employment 

SCCUSTt-1 = Number of small commercial customers from prior month 

~o = Coefficient for the model constant, or intercept 

~l···~n = Coefficients for the respective model parameters 

E = Unexplained model error 

See Appendix C, Econometric Model Specifications, for the statistical output for the customer models. 

Small Commercial Energy Use per Customer - The Small Commercial classification consists of a wide 

variety of customers. Annual peak demands for customers in the class range from less than 5 kW for the 

smaller customers up to 999 kW for the largest customers. Factors impacting one group of customers in 

the class may not impact other groups. Average energy use per customer has been relatively flat or 

trending down over time. It is assumed that this trend will continue as older equipment is replaced with 

new, higher efficient units. 

The models developed to forecast average use for each year of the forecast horizon quantify the 

impacts of increasing appliance efficiencies and weather conditions. The model for JPEC also includes 

average use from the prior year as an independent variable. The models are expressed in linear form 

and take the following specifications. 

Kenergy: SCUSE = Po + P1 (WTCDD) + P2 (WTHDD) + p4 ... pn (Month) + E 
JPEC: SCUSE = Po + P1 (WTCDD) + P2 (WTHDD) + P2 (SCUSE1-1) + p4 ... pn (Month) + E 
MCRECC: SCUSE = Po + P1 (WTCDD) + P2 (WTHDD) + p4 ... pn (Month) + E 

SCUSE 

WTCDD 

WTHDD 

SCUSEt-i 

~o 

~l·· · ~n 
E 

GDS Associates, Inc. 

= 

= 

= 

= 

= 

= 

= 

Small Commercial kWh use per consumer per month 

Weighed cooling degree days (degree days x appliance efficiency) 

Weighed heating degree days (degree days x appliance efficiency) 

Small Commercial kWh use per consumer per month from prior month 

Coefficient for the model constant, or intercept 

Coefficients for the respective model parameters 

Unexplained model error 
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Total Small Commercial Energy Sales -Total small commercial energy sales are computed as the 

product of number of customers and average energy use per customer. 

4.4.3 Large Commercial Class - Rural System 

There are 29 rural system large commercial customers. Each is projected on an individual basis. 

Projections of number of customers, energy sales, and peak demand are set at the most recent historical 

values and adjusted for expected changes in operations that can be identified by Member management. 

4.4.4 Large Commercial Class - Direct Serve 

Beginning in 2015, there are 20 direct serve large commercial customers. The number drops to 19 in 

2018. Each is projected on an individual basis. Projections of number of customers, energy sales, and 

peak demand are set at the most recent historical values and adjusted for expected changes in 

operations that can be identified by Member management. 

4.4.5 Street Lighting Class 

Street Lighting sales comprise approximately 0.1% of rural system sales. Projections of number of 

customers and energy sales are based on historical trends and judgement. 

4.4.6 Irrigation Class 

Irrigation sales comprise less than 0.1% of rural system sales. Projections of number of customers and 

energy sales are based on historical trends and judgement. 

4.4.7 Rural System Peak Demand 

Regression models are developed to project rural system peak demand for Big Rivers and for each 

Member. The Member system peaks may or may not occur with Big Rivers' one-hour rural system peak 

each month; therefore, Big Rivers' forecast for rural system peak is based on a model at the G& T level 

rather than the aggregate Member peaks. Growth in long term rural system demand tracks energy sales 

more than other influential factors; therefore, trended rural system energy sales is specified in the 

model as the primary driver of long term growth over the forecast horizon. Trended energy reflects the 

non-linear trend in historical and projected sales and excludes variations in sales due to weather. Peak 

day average daily temperature parameters are included for each month to capture swings in monthly 

and annual peaks due to weather conditions. Additionally, the square of peak day heating degree days 

is included to capture impacts from periods of extremely cold peaking conditions. 

The model for Big Rivers is expressed in linear form and takes the following specification. 

RURALPEAK = 130 + (h (EGY _TREND) + 

81 (JAN HEAT) + 
82 (FE8HEAT) + 

133 (MARHEAT) + 

134 (APRHEAT) + 

f3s (APRCOOL) + 

136 (MAYCOOL) + 

GDS Associates, Inc. Big Rivers 2015 Load Forecast I Page 52 



P1 (JUNCOOL) + 

Ps (JULCOOL) + 

pg (AUGCOOL) + 

P10 (SEPCOOL) + 

P11 (OCTCOOL) + 

P12 (NOVHEAT) + 

Pu (DECH EAT) + 

P14 (PKHDD60SQ) + 

P1s(AR) + £ 

RURALPEAK = Rural system peak demand 

EGY_TREND = Rural system energy trend 

JAN HEAT = Peak day heating degree days for January based on a 65 degree base 

FEBHEAT = Peak day heating degree days for February based on a 65 degree base 

MARHEAT = Peak day heating degree days for March based on a 65 degree base 

APRHEAT = Peak day heating degree days for April based on a 65 degree base 

APRCOOL = Peak day cooling degree days for April based on a 65 degree base 

MAYCOOL = Peak day cooling degree days for May based on a 65 degree base 

JUNCOOL = Peak day cooling degree days for June based on a 65 degree base 

JULCOOL = Peak day cooling degree days for July based on a 65 degree base 

AUGCOOL = Peak day cooling degree days for August based on a 65 degree base 

SEPCOOL = Peak day cooling degree days for September based on a 65 degree base 

OCTCOOL = Peak day cooling degree days for October based on a 65 degree base 

NOVHEAT = Peak day heating degree days for November on a 65 degree base 

DECH EAT = Peak day heating degree days for December based on a 65 degree base 

PKHDD60SQ = Peak day heating degree days based on a 60 degree base 

~o = Coefficient for the model constant, or intercept 

~1···~14 = Coefficients for the respective model parameters 

~15 = Coefficient for autoregressive parameter 

E = Unexplained model error 

4.4.8 Native System Peak Demand 

Native system peak demand is projected as the sum of rural system and direct serve peak demands. 

Direct serve peak demand is computed as the product of aggregate direct serve customer NCP and a 

projected coincidence factor, which represents the average of historical values. 

4.4.9 Henderson Municipal Power & Light 

Projections of Henderson Municipal Power & Light energy sales and peak demand are equal to those 

developed by HMP&L and provided to Big Rivers. 
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4.4.10 Non-Member Energy Sales and Peak Demand 

Projections of non-member energy sales and peak demand are based on internal analysis completed by 

Big Rivers' staff. Projections reflect information available from Big Rivers' Energy Services Department 

as of July, 2015. 
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Big Rivers 2015 Load Forecast 

Appendix A - Annual Forecast Tables & Graphs 



BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Member System R-11 Sales 
Dlstr. Native Sales HMP&L Non-Mbr 

Total (@distribution) Trans. Native Energy Rquirements Total Energy Requirements 
Losses ( 0 distribution) co distr) (Odlstrl Losses Cw/transmission losses) (w/transmlsslon losses) 

Actual Normal DSM DSM Adj. Percent Actual Normal Actual Normal Actual Normal Percent Actual Normal Percent 
Year (MWh) (MWh) (MWh) (MWh) Growth (Ofo) (MWh) (MWh) (MWh) (MWh) (MWh) (MWH) (O/o) (MWh) (MWh) Growth (MWh) (MWh) Growth 
1999 3,354,913 3,360,125 3.3% 3,468,661 3,474,050 660,258 4,128,919 4,135,334 1.78% 3,531,522 3,537,009 4,203,746 4,210,276 
2000 3,419,939 3,379,802 1.9% 3.4% 3,540,719 3,499,164 659,001 4,199,720 4,150,431 1.56% 3,596,830 3,554,617 1.8% 4,266,274 4,216,204 0.1% 
2001 3,192,415 3,247,382 -6.7% 2.8% 3,284,432 3,340,982 643,295 3,927,727 3,995,353 1.39% 3,330,729 3,388,076 -7.4% 3,983,091 4,051,671 -3.9% 
2002 3,120,298 3,090,232 -2.3% 2.2% 3,191,176 3,160,427 673,932 3,865,108 3,827,865 1.27% 3,232,226 3,201,080 -3.0% 3,914,827 3,877,104 -4.3% 
2003 3,004,389 3,064,453 -3.7% 1.6% 3,052,582 3,113,609 628,572 3,681,154 3,754,748 1.12% 3,087,158 3,148,877 -4.5% 3,722,850 3,797,277 -2.1% 
2004 3,027,344 3,062,721 0.8% 3.3% 3,129,980 3,166,556 679,204 3,809,184 3,853,697 0.89% 3,158,087 3,194,992 2.3% 3,843,390 3,888,303 2.4% 
2005 3,131,950 3,118,503 3.5% 3.1% 3,233,245 3,219,363 687,000 3,920,245 3,903,414 0.81% 3,259,648 3,245,653 3.2% 3,952,258 3,935,290 1.2% 
2006 3,090,437 3,164,424 -1.3% 3.1% 3,188,986 3,265,332 673,114 3,862,100 3,954,561 0.78% 3,214,055 3,291,002 -1.4% 3,892,461 3,985,649 1.3% 
2007 3,219,155 3,173,861 4.2% 3.2% 3,325,859 3,279,063 690,270 4,016,129 3,959,621 0.81% 3,353,018 3,305,841 4.3% 4,048,925 3,991,956 0.2% 
2008 3,204,376 3,224,757 -0.5% 3.3% 3,313,571 3,334,646 658,517 3,972,088 3,997,351 0.80% 3,340,293 3,361,538 -0.4% 4,004,121 4,029,588 0.9% 
2009 3,092,391 3,230,026 -3.5% 2.1% 3,159,286 3,299,898 588,663 3,747,949 3,914,761 0.78% 3,184,122 3,325,840 -4.7% 3,777,413 3,945,536 -2.1% 
2010 3,317,423 3,245,497 7.3% 3.7% 3,445,715 3,371,007 643,103 4,088,818 4,000,166 0.83% 3,474,553 3,399,220 9.1% 4,123,039 4,033,645 2.2% 
2011 3,279,929 3,312,538 -1.1% 3.1% 3,385,501 3,419,160 622,844 4,008,345 4,048,196 0.97% 3,418,662 3,452,651 -1.6% 4,047,607 4,087,848 1.3% 
2012 3,367,558 3,438,395 2.7% 3.5% 3,488,924 3,562,315 622,254 4,111,178 4,197,658 1.09% 3,527,373 3,601,572 3.2% 4,156,484 4,243,916 3.8% 
2013 3,438,437 3,475,152 2.1% 2.9% 3,540,787 3,578,596 617,149 4,157,936 4,202,335 1.37% 3,589,970 3,628,303 1.8% 4,215,691 4,260,706 0.4% 
2014 3 330 195 3 303 556 -3.1% 3.3% 3 444 252 3 416 701 632 749 4 077 001 4 044,389 1.61% 3 500 612 3 472 610 -2.5% 4 143 715 4 110 569 -3.5% 

2015 3,214,200 10,311 3,203,889 -3.8% 3.4% 3,318,236 626,868 3,945,104 2.05% 3,387,684 -3.2% 4,027,672 -2.0% 
2016 3,314,616 15,823 3,298,793 3.0% 3.3% 3,412,505 630,001 4,042,506 2.29".i> 3,492,482 3.1% 4,137,249 2.7% 
2017 3,360,401 21,518 3,338,884 1.2% 3.3% 3,452,322 633,154 4,085,476 2.29% 3,533,234 1.2% 4,181,227 1.1% 
2018 3,382,399 27,389 3,355,010 0.5% 3.3% 3,469,403 636,317 417,575 4,523,294 2.29% 3,550,714 0.5% 4,629,305 10.7% 
2019 3,403,643 33,158 3,370,485 0.5% 3.3% 3,485,661 639,499 1,197,810 5,322,970 2.29% 3,567,353 0.5% 5,447,723 17.7% 
2020 3,419,599 39,034 3,380,565 0.3% 3.3% 3,496,216 645,896 1,885,633 6,027,746 2.29".i> 3,578,156 0.3% 6,169,016 13.2% 
2021 3,440,161 43,111 3,397,049 0.5% 3.3% 3,513,561 652,354 2,572,520 6,738,435 2.29% 3,595,907 0.5% 6,896,361 11.8% 
2022 3,466,731 48,343 3,418,388 0.6% 3.3% 3,535,988 658,876 2,701,698 6,896,563 2.29% 3,618,860 0.6% 7,058,195 2.3% 
2023 3,495,213 53,686 3,441,526 0.7% 3.3% 3,560,308 665,468 2,706,927 6,932,703 2.29% 3,643,750 0.7% 7,095,183 0.5% 
2024 3,520,543 59,192 3,461,351 0.6% 3.3% 3,581,114 672,120 2,712,223 6,965,457 2.29% 3,665,043 0.6% 7,128,705 0.5% 
2025 3,546,155 65,078 3,481,077 0.6% 3.4% 3,601,873 678,841 2,717,589 6,998,303 2.29% 3,686,289 0.6% 7,162,320 0.5% 
2026 3,573,217 71,506 3,501,711 0.6% 3.4% 3,623,562 685,562 2,723,024 7,032,148 2.29% 3,708,486 0.6% 7,196,958 0.5% 
2027 3,598,034 78,443 3,519,592 0.5% 3.4% 3,642,351 692,283 2,728,530 7,063,164 2.29% 3,727,716 0.5% 7,228,701 0.4% 
2028 3,631,262 86,065 3,545,197 0.7% 3.4% 3,669,244 699,004 2,734,035 7,102,284 2.29% 3,755,239 0.7% 7,268,738 0.6% 
2029 3,659,968 93,687 3,566,281 0.6% 3.4% 3,691,436 705,725 2,739,541 7,136,702 2.29% 3,m,951 0.6% 7,303,963 0.5% 
2030 3,689,190 101,309 3,587,880 0.6% 3.4% 3,714,143 712,446 2,745,047 7,171,636 2.29% 3,801,190 0.6% 7,339,715 0.5% 
2031 3,718,411 108,931 3,609,480 0.6% 3.4% 3,736,850 719,167 2,750,553 7,206,570 2.29% 3,824,429 0.6% 7,375,468 0.5% 
2032 3,748,148 116,554 3,631 ,595 0.6% 3.4% 3,760,072 725,888 2,756,059 7,242,019 2.29% 3,848,196 0.6% 7,411,748 0.5% 
2033 3,776,854 124,176 3,652,678 0.6% 3.4% 3,782,264 732,609 2,761,565 7,276,437 2.29".i> 3,870,908 0.6% 7,446,973 0.5% 
2034 3,806,076 131,798 3,674 278 0.6% 3.4% 3,804,971 739,330 2,767,070 7,311,371 2.29% 3,894,147 0.6% 7,482 726 0.5% 

ANNUAL GROWTH RATES 

1999-2004 -2.0% -1.8% -2.0% -1.8% 0.6% -1.6% -1.4% -2.2% -2.0% -1.8% -1.6% 
2004-2009 0.4% 1.1% 0.2% 0.8% -2.8% -0.3% 0.3% 0.2% 0.8% -0.3% 0.3% 
2009-2014 1.5% 0.5% 1.7% 0.7% 1.5% 1.7% 0.7% 1.9% 0.9% 1.9% 0.8% 
2014-2019 0.6% 0.4% 0.4% 0.2% 5.6% 0.5% 5.8% 
2019-2024 0.7% 12.3% 0.5% 0.5% 1.0% 17.8% 5.5% 0.5% 5.5% 
2024-2029 0.8% 12.3% 0.6% 0.5% 1.0% 17.8% 5.5% 0.5% 5.5% 
2029-2034 0.8% 7.1% 0.6% 0.6% 0.9% 0.2% 0.5% 0.6% 0.5% 
2014-2034 0.7% 0.5% 0.5% 0.8% 3.0% 0.6% 3.0% 

Member system retail sales include only power supplied by Big Rivers 
Total Energy Requirements include HMP&L requirements and sales to non-members and native sales anticipated from marketing efft>rt! 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAO FORECAST - BASE CASE FORECAST 

SYSTEM REQUIREMENT'S - ADJUSTED FOR DSM 

Native Summer NCP (C!>dlstrlbutlon) 
HMP&L Non-Mbr 

Total Summer NCP ( @distribution) 
Native Summer NCP Total System summer NCP 

re distrl (C!>distrl (w/transmisson losses) (w/transmlsslon losses) 
Actual Nonna I DSM DSM Adj. Load Actual Actual Actual Nonna I DSM Adj. Load Actual Normal DSM Adj. Actual Nonna I DSM Adj. 

Year (kW) (kW) (kW) (kW) Factor (kW) (kW) (kW) (kW) (kW) Factor (kW) (kW) (kW) (kW) (kW) (kW) 
1999 663,890 - 59.6% 123,000 786,890 59.9% 675,922 801,151 
2000 655,248 665,330 61.7% 123,000 778,248 790,223 61.6% 665,632 675,874 790,582 802,745 
2001 596,310 637,285 62.9% 119,000 715,310 764,462 62.7% 604,716 646,268 725,393 775,238 
2002 602,623 610,846 60.5% 124,000 726,623 736,538 60.7% 610,375 618,704 735,970 746,012 
2003 583,906 587,666 59.7% 121,000 704,906 709,445 59.6% 590,520 594,323 712,890 717,481 
2004 604,155 641,432 59.1% 120,000 724,155 768,836 60.0% 609,581 647,192 730,658 775,740 
2005 603,783 607,926 61.1% 124,000 727,783 732,777 61.5% 608,713 612,890 733,726 738,761 
2006 619,258 638,279 58.8% 122,000 741,258 764,026 59.5% 624,126 643,297 747,085 770,033 
2007 647,502 616,033 58.6% 125,000 772,502 734,958 59.3% 652,789 621,064 778,810 740,960 
2008 604,334 613,863 62.6% 119,000 723,334 734,739 62.7% 609,208 618,813 729,168 740,664 
2009 594,126 607,076 60.7% 111,000 705,126 720,496 60.7% 598,797 611,849 710,669 726,160 
2010 651,634 617,337 60.4% 117,000 768,634 728,180 60.7% 657,087 622,504 775,067 734,274 
2011 652,127 635,368 59.3% 113,000 765,127 745,464 59.Soh 658,514 641,591 772,621 752,766 
2012 654,218 622,159 60.9% 115,000 769,218 731,524 61.0% 661,427 629,016 777,695 739,586 
2013 608,899 625,912 66.4% 108,000 716,899 736,929 66.2% 617,356 634,606 726,856 747,165 
2014 601935 636118 636118 65.3% 108 000 709 935 750 251 750 251 65.6% 611 785 646 527 646527 721 552 762 528 762 528 

2015 649,159 1,747 647,412 58.5% 110,000 759,159 757,412 59.5% 662,745 660,962 775,048 773,264 
2016 669,945 2,653 667,293 58.4% 110,000 779,945 777,293 59.4% 685,647 682,932 798,225 795,510 
2017 678,867 3,567 675,299 58.4% 111,000 789,867 786,299 59.3% 694,777 691,126 808,378 804,728 
2018 681,541 4,494 677,047 58.5% 112,000 64,274 857,815 853,322 60.5% 697,514 692,915 877,919 873,321 
2019 684,436 5,355 679,080 58.6% 112,000 186,406 982,841 977,486 62.2% 700,476 694,996 1,005,876 1,000,395 
2020 687,660 6,224 681,436 58.6% 113,000 291,318 1,091,977 1,085,754 63.4% 703,776 697,407 1,117,570 1,111,200 
2021 691,213 6,677 684,536 58.6% 114,000 396,156 1,201,369 1,194,692 64.4% 707,413 700,579 1,229,525 1,222,691 
2022 695,096 7,414 687,682 58.7% 116,000 417,171 1,228,267 1,220,853 64.5% 711,387 703,798 1,257,054 1,249,465 
2023 699,308 8,159 691,149 58.8% 117,000 418,044 1,234,352 1,226,194 64.5% 715,697 707,347 1,263,281 1,254,931 
2024 703,849 8,938 694,912 58.8% 118,000 418,929 1,240,778 1,231,841 64.5% 720,345 711,198 1,269,858 1,260,711 
2025 708,720 9,777 698,943 58.8% 119,000 419,825 1,247,545 1,237,768 64.5% 725,330 715,324 1,276,783 1,266,777 
2026 713,920 10,700 703,220 58.8% 120,000 420,733 1,254,653 1,243,953 64.5% 730,652 719,702 1,284,058 1,273,107 
2027 719,449 11,687 707,762 58.7% 121,000 421,652 1,262,102 1,250,414 64.5% 736,311 724,350 1,291,681 1,279,720 
2028 725,308 12,781 712,527 58.8% 122,000 422,572 1,269,880 1,257,099 64.5% 742,307 729,226 1,299,641 1,286,561 
2029 731,496 13,875 717,621 58.7% 123,000 423,491 1,277,987 1,264,113 64.4% 748,640 734,440 1,307,939 1,293,739 
2030 737,684 14,968 722,716 58.7% 124,000 424,411 1,286,095 1,271,126 64.4% 754,973 739,654 1,316,236 1,300,917 
2031 743,872 16,062 727,810 58.6% 125,000 425,330 1,294,202 1,278,140 64.4% 761,306 744,867 1,324,534 1,308,096 
2032 750,060 17,155 732,904 58.6% 126,000 426,250 1,302,310 1,285,154 64.3% 767,639 750,081 1,332,831 1,315,274 
2033 756,248 18,249 737,999 58.5% 127,000 427,169 1,310,417 1,292,168 64.3% 773,972 755,295 1,341,129 1,322,452 
2034 762,436 19,343 743,093 58.5% 128 000 428,089 1,318,524 1,299,182 64.2% 780,305 760,509 1,349,426 1,329,630 

ANNUAL GROWTH RATES 

1999-2004 -1.9% -0.5% -1.6% -2.0% -1.8% 
2004-2009 -0.3% -1 .1% -1.5% -0.5% -1.3% -0.4% -1.1% -0.6% -1.3% 
200~2014 0.3% 0.9% -0.5% 0.1% 0.8% 0.4% 1.1% 0.3% 1.0% 
2014-2019 1.5% 1.3% 0.7% 5.5% 5.4% 1.6% 1.5% 5.7% 5.6% 
201~2024 0.6% 10.8% 0.5% 1.0% 17.6% 4.8% 4.7% 0.6% 0.5% 4.8% 4.7% 
2024-2029 0.8% 9.2% 0.6% 0.8% 0.2% 0.6% 0.5% 0.8% 0.6% 0.6% 0.5% 
202~2034 0.8% 6.9% 0.7% 0.8% 0.2% 0.6% 0.5% 0.8% 0.7% 0.6% 0.5% 
2014-2034 0.9% 0.8% 0.9% 2.9% 2.8% 0.9% 0.8% 2.9% 2.Soh 

NCP represents the highest !-hour peak demand rerorded during the summer and winter seasons 
Summer season is May to October 
Total system peak includes native, HMP&L, and non-member load 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Native Winter NCP {@distribution) 
HMP&L Non-Mbr 

Total Winter NCP {Odistributlon) 
Native Winter NCP Total System Winter NCP 

(0 distr) (Odlstr) (w/t:ransmlsson losses) {w/t:ransmisslon losses) 
Actual Normal DSM DSM Adj. Load Actual Actual Actual Normal DSM Adj. Load Actual Normal DSM Adj. Actual Nonna I DSM Adj. 

Year (kW) CkW) (kW) (kW) Factor (kW} (kW) (kW) (kW) (kW) Factor (kW) (kW) {kW) {kW} {kW) (kW) 
1999 577,320 68.6% 92,000 669,320 70.4% 587,783 681,450 
2000 614,496 626,702 65.8% 96,000 710,496 724,609 67.5% 624,234 636,634 721,756 736,092 
2001 598,797 582,446 62.6% 95,000 693,797 674,852 64.6% 607,238 590,656 703,577 684,364 
2002 530,467 564,796 68.7% 100,000 630,467 671,267 70.0% 537,291 572,061 638,577 679,902 
2003 585,549 559,149 59.5% 92,000 677,549 647,002 62.0% 592,182 565,483 685,224 654,330 
2004 562,082 550,700 63.6% 96,000 658,082 644,756 66.1% 567,130 555,645 663,992 650,545 
2005 548,765 565,400 67.3% 98,000 646,765 666,371 69.2% 553,246 570,017 652,046 671,813 
2006 576,534 608,047 63.1% 98,000 674,534 711,403 65.4% 581,066 612,827 679,837 716,996 
2007 597,267 596,590 63.6% 101,000 698,267 697,475 65.7% 602,144 601,462 703,969 703,171 
2008 611,454 625,449 61.9% 100,000 711,454 727,738 63.7% 616,385 630,493 717,191 733,606 
2009 664,788 643,585 54.3% 95,000 759,788 735,555 56.3% 670,014 648,645 765,761 741,338 
2010 646,750 651,364 60.Soh 95,000 741,750 747,041 62.9% 652,163 656,815 747,958 753,294 
2011 620,588 594,196 62.3% 92,000 712,588 682,283 64.2% 626,666 600,016 719,567 688,966 
2012 569,006 625,199 70.0% 89,000 658,006 722,989 71.3% 575,276 632,089 665,257 730,956 
2013 596,831 589,426 67.7% 93,000 689,831 681,272 68.8% 605,121 597,613 699,412 690,735 
2014 740 203 637 849 637 849 53.1% 102 000 842 203 725 744 725 744 55.3% 752 315 648 286 648286 855 984 737 620 737 620 

2015 639,390 1,530 637,860 59.4% 94,000 733,390 731,860 61.5% 652,772 651,210 748,739 747,177 
2016 654,597 2,333 652,264 59.7% 95,000 749,597 747,264 61.8% 669,938 667,551 767,165 764,777 
2017 670,612 3,150 667,463 59.0% 95,000 765,612 762,463 61.2% 686,329 683,106 783,556 780,332 
2018 673,185 3,978 669,207 59.2% 96,000 63,628 832,813 828,835 62.3% 688,962 684,891 852,332 848,260 
2019 675,915 4,750 671,165 59.3% 96,000 181,778 953,694 948,943 64.0% 691,756 686,895 976,045 971,183 
2020 678,975 5,535 673,439 59.3% 97,000 286,470 1,062,444 1,056,909 65.1% 694,888 689,222 1,087,345 1,081,679 
2021 682,363 5,666 676,697 59.3% 98,000 391,083 1,171,447 1,165,780 66.0% 698,356 692,557 1,198,902 1,193,102 
2022 686,082 6,330 679,752 59.4% 99,000 410,769 1,195,851 1,189,521 66.2% 702,161 695,683 1,223,878 1,217,399 
2023 690,129 7,005 683,124 59.5% 100,000 411,559 1,201,688 1,194,684 66.2% 706,303 699,134 1,229,852 1,222,683 
2024 694,506 7,635 686,871 59.5% 101,000 412,360 1,207,865 1,200,231 66.2% 710,783 702,969 1,236,174 1,228,360 
2025 699,212 8,296 690,916 59.5% 102,000 413,170 1,214,382 1,206,086 66.2% 715,599 707,108 1,242,843 1,234,353 
2026 704,247 9,010 695,237 59.5% 103,000 413,992 1,221,239 1,212,228 66.2% 720,752 711,531 1,249,860 1,240,639 
2027 709,612 9,742 699,870 59.4% 104,000 414,823 1,228,435 1,218,693 66.2% 726,243 716,272 1,257,226 1,247,255 
2028 715,306 10,541 704,765 59.4% 105,000 415,655 1,235,961 1,225,420 66.2% 732,070 721,282 1,264,928 1,254,140 
2029 721,329 11,340 709,989 59.4% 106,000 416,487 ,.1,243,816 1,232,476 66.1% 738,235 726,629 1,272,967 1,261,361 
2030 727,352 12,139 715,213 59.3% 107,000 417,319 1,251,671 1,239,532 66.0% 744,399 731,975 1,281,006 1,268,583 
2031 733,375 12,938 720,437 59.2% 108,000 418,151 1,259,527 1,246,588 66.0% 750,563 737,322 1,289,046 1,275,804 
2032 739,399 13,737 725,662 59.2% 109,000 418,983 1,267,382 1,253,645 65.9% 756,728 742,669 1,297,085 1,283,026 
2033 745,422 14,536 730,886 59.1% 110,000 419,815 1,275,237 1,260,701 65.9% 762,892 748,016 1,305,124 1,290,248 
2034 751,445 15,335 736,110 59.0% 111,000 420,647 1,283,092 1,267,757 65.8% 769,057 753,362 1,313,163 1,297,469 

ANNUAL GROWTH RATES 

1999-2004 --0.5% 0.9% -0.3% --0.7% -0.5% 
2004-2009 3.4% 3.2% --0.2% 2.9% 2.7% 3.4% 3.1% 2.9% 2.6% 
2009-2014 2.2% --0.2% 1.4% 2.1% -0.3% 2.3% 0.0% 2.3% --0.1% 
2014-2019 1.2% 1.0% -1.2% 5.6% 5.5% 1.3% 1.2% 5.8% 5.7% 
2019-2024 0.5% 10.0% 0.5% 1.0% 17.8% 4.8% 4.8% 0.5% 0.5% 4.8% 4.8% 
2024-2029 0.8% 8.2% 0.7% 1.0% 0.2% 0.6% 0.5% 0.8% 0.7% 0.6% 0.5% 
2029-2034 0.8% 6.2% 0.7% 0.9% 0.2% 0.6% 0.6% 0.8% 0.7% 0.6% 0.6% 
2014-2034 0.8% 0.7% 0.4% 2.9% 2.8% 0.9% 0.8% 2.9% 2.9% 

NCP represents the highest 1-hour peak demand reoorded during the summer and winter seasons 
Winter season Is November of the prior year through April of the reported year 
Total system peak Includes native, HMP&L, and non-member load 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

TOTAL SYSTEM SALES TO MEMBERS - NO DSM ADJUSTMENT 

Actual Normal Actual Normal 
Percent Mbr. Sales Mbr. Sales Percent Distr. Sales Sales Percent 

Year Consumers Growth (MWh) (MWh) Growth Line Loss (MWh) (MWh) Growth 
1999 98,170 3,354,913 3,360,125 3.2% 3,466,380 3,471,020 
2000 100,272 2.1% 3,419,939 3,379,802 0.6% 3.4% 3,540,923 3,498,602 0.8% 
2001 101,989 1.7% 3,192,415 3,247,382 -3.9% 3.3% 3,301,563 3,357,014 -4.0% 
2002 103,482 1.5% 3,120,298 3,090,232 -4.8% 3.5% 3,233,105 3,199,595 -4.7% 
2003 104,764 1.2% 3,004,389 3,064,453 -0.8% 3.5% 3,112,481 3,172,912 -0.8% 
2004 106,414 1.6% 3,027,344 3,062,721 -0.1% 3.4% 3,134,981 3,170,576 -0.1% 
2005 107,883 1.4% 3,131,950 3,118,503 1.8% 3.4% 3,243,103 3,227,681 1.8% 
2006 109,329 1.3% 3,090,437 3,164,424 1.5% 3.3% 3,196,272 3,271,644 1.4% 
2007 110,585 1.1% 3,219,155 3,173,861 0.3% 3.4% 3,331,224 3,283,482 0.4% 
2008 111,693 1.0% 3,204,376 3,224,757 1.6% 3.5% 3,321,469 3,340,617 1.7% 
2009 111,923 0.2% 3,092,391 3,230,026 0.2% 3.6% 3,207,143 3,345,993 0.2% 
2010 112,391 0.4% 3,317,423 3,245,497 0.5% 3.6% 3,442,678 3,365,636 0.6% 
2011 112,888 0.4% 3,279,929 3,312,538 2.1% 3.2% 3,387,368 3,419,334 1.6% 
2012 113,252 0.3% 3,367,558 3,438,395 3.8% 3.5% 3,488,817 3,558,817 4.1% 
2013 113,553 0.3% 3,438,437 3,475,152 1.1% 2.9% 3,541,242 3,576,724 0.5% 
2014 114,210 0.6% 3,330,195 3,303 556 -4.9% 3.4% 3 445,639 3 416 209 -4.5% 

2015 114,864 0.6% 3,214,200 -2.7% 3.5% 3,329,072 -2.6% 
2016 115,694 0.7% 3,314,616 3.1% 3.3% 3,429,139 3.0% 
2017 116,511 0.7% 3,360,401 1.4% 3.3% 3,474,953 1.3% 
2018 117,529 0.9% 3,382,399 0.7% 3.3% 3,498,215 0.7% 
2019 118,538 0.9% 3,403,643 0.6% 3.3% 3,520,547 0.6% 
2020 119,523 0.8% 3,419,599 0.5% 3.3% 3,537,288 0.5% 
2021 120,465 0.8% 3,440,161 0.6% 3.3% 3,558,925 0.6% 
2022 121,386 0.8% 3,466,731 0.8% 3.3% 3,586,858 0.8% 
2023 122,313 0.8% 3,495,213 0.8% 3.4% 3,616,801 0.8% 
2024 123,206 0.7% 3,520,543 0.7% 3.4% 3,643,399 0.7% 
2025 124,067 0.7% 3,546,155 0.7% 3.4% 3,670,351 0.7% 
2026 124,910 0.7% 3,573,217 0.8% 3.4% 3,698,802 0.8% 
2027 125,712 0.6% 3,598,034 0.7% 3.4% 3,724,887 0.7% 
2028 126,511 0.6% 3,631,262 0.9% 3.4% 3,759,795 0.9% 
2029 127,313 0.6% 3,659,968 0.8% 3.4% 3,790,001 0.8% 
2030 128,115 0.6% 3,689,190 0.8% 3.4% 3,820,723 0.8% 
2031 128,917 0.6% 3,718,411 0.8% 3.5% 3,851,445 0.8% 
2032 129,719 0.6% 3,748,148 0.8% 3.5% 3,882,682 0.8% 
2033 130,521 0.6% 3,776,854 0.8% 3.5% 3,912,889 0.8% 
2034 131,324 0.6% 3,806,076 0.8% 3.5% 3,943,611 0.8% 

ANNUAL GROWTH RATES 
1999-2004 1.6% -2.0% -1.8% -2.0% -1.8% 
2004-2009 1.0% 0.4% 1.1% 0.5% 1.1% 
2009-2014 0.4% 1.5% 0.5% 1.4% 0.4% 
2014-2019 0.7% 0.6% 0.6% 
2019-2024 0.8% 0.7% 0.7% 
2019-2029 0.7% 0.8% 0.8% 
2024-2034 0.6% 0.8% 0.8% 
2014-2034 0.7% 0.7% 0.7% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

TOTAL SYSTEM SALES TO MEMBERS - NO DSM ADJUSTMENT 

Summer Summer Winter Winter 
Actual NCP NormalNCP Percent Load Native NCP Normal NCP Percent Load 

Year (kW) (kW) Growth Factor (kW) (kW) Growth Factor 
1999 663,890 59.6% 577,320 68.5% 
2000 655,248 665,330 -1.3% 61.7% 614,496 626,702 6.4% 65.8% 
2001 596,310 637,285 -9.0% 63.2% 598,797 582,446 -2.6% 62.9% 
2002 602,623 610,846 1.1% 61.2% 530,467 564,796 -11.4% 69.6% 
2003 583,906 587,666 -3.1% 60.8% 585,549 559,149 10.4% 60.7% 
2004 604,155 641,432 3.5% 59.2% 562,082 550,700 -4.0% 63.7% 
2005 603,783 607,926 -0.1% 61.3% 548,765 565,400 -2.4% 67.5% 
2006 619,258 638,279 2.6% 58.9% 576,534 608,047 5.1% 63.3% 
2007 647,502 616,033 4.6% 58.7% 597,267 596,590 3.6% 63.7% 
2008 604,334 613,863 -6.7% 62.7% 611,454 625,449 2.4% 62.0% 
2009 594,126 607,076 -1.7% 61.6% 664,788 643,585 8.7% 55.1% 
2010 651,634 617,337 9.7% 60.3% 646,750 651,364 -2.7% 60.8% 
2011 652,127 635,368 0.1% 59.3% 620,588 594,196 -4.0% 62.3% 
2012 654,218 622,159 0.3% 60.9% 569,006 625,199 -8.3% 70.0% 
2013 608,899 625,912 -6.9% 66.4% 596,831 589,426 4.9% 67.7% 
2014 601,935 636,118 -1.1% 65.3% 740,203 637,849 24.0% 53.1% 

2015 649,159 2.1% 58.5% 639,390 0.2% 59.4% 
2016 669,945 3.2% 58.4% 654,597 2.4% 59.8% 
2017 678,867 1.3% 58.4% 670,612 2.4% 59.2% 
2018 681,541 0.4% 58.6% 673,185 0.4% 59.3% 
2019 684,436 0.4% 58.7% 675,915 0.4% 59.5% 
2020 687,660 0.5% 58.7% 678,975 0.5% 59.5% 
2021 691,213 0.5% 58.8% 682,363 0.5% 59.5% 
2022 695,096 0.6% 58.9% 686,082 0.5% 59.7% 
2023 699,308 0.6% 59.0% 690,129 0.6% 59.8% 
2024 703,849 0.6% 59.1% 694,506 0.6% 59.9% 
2025 708,720 0.7% 59.1% 699,212 0.7% 59.9% 
2026 713,920 0.7% 59.1% 704,247 0.7% 60.0% 
2027 719,449 0.8% 59.1% 709,612 0.8% 59.9% 
2028 725,308 0.8% 59.2% 715,306 0.8% 60.0% 
2029 731,496 0.9% 59.1% 721,329 0.8% 60.0% 
2030 737,684 0.8% 59.1% 727,352 0.8% 60.0% 
2031 743,872 0.8% 59.1% 733,375 0.8% 60.0% 
2032 750,060 0.8% 59.1% 739,399 0.8% 59.9% 
2033 756,248 0.8% 59.1% 745,422 0.8% 59.9% 
2034 762,436 0.8% 59.0% 751,445 0.8% 59.9% 

ANNUAL GROWTH RATES 
1999-2004 -1.9% -0.5% 
2004-2009 -0.3% 3.4% 
2009-2014 0.3% 2.2% 
2014-2019 1.5% 1.2% 
2019-2024 0.6% 0.5% 
2019-2029 0.8% 0.8% 
2024-2034 0.8% 0.8% 
2014-2034 0.9% 0.8% 

NCP represents the highest 1-hour peak demand recorded during the summer and winter seasons 
Summer season is May to October. Winter season is November of the prior year through April of the reported year. 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Actual Projected DSM DSM Adj. DSM Adj. 
Sales Sales Sales Sales Percent Purchases Normalized Percent 

Year (MWh) (MWh) (MWh) (MWh) Growth Line Loss (MWh) (MWh) Growth 
1999 1,810,326 5.8% 1,921,792 1,878,683 
2000 1,880,555 3.9% 6.0% 2,001,539 1,905,521 1.4% 
2001 1,891,730 0.6% 5.5% 2,000,877 2,005,688 5.3% 
2002 2,002,034 5.8% 5.3% 2,114,841 2,033,135 1.4% 
2003 1,981,586 -1.0% 5.2% 2,089,678 2,106,254 3.6% 
2004 2,025,554 2.2% 5.0% 2,133,190 2,122,615 0.8% 
2005 2,150,864 6.2% 4.9% 2,262,017 2,195,757 3.4% 
2006 2,126,746 -1.1% 4.7% 2,232,581 2,258,048 2.8% 
2007 2,292,340 7.8% 4.8% 2,407,449 2,307,012 2.2% 
2008 2,282,771 -0.4% 4.4% 2,387,974 2,352,719 2.0% 
2009 2,124,010 -7.0% 5.1% 2,238,762 2,325,872 -1.1% 
2010 2,355,166 10.9% 5.0% 2,480,421 2,345,996 0.9% 
2011 2,263,573 -3.9% 4.5% 2,371,106 2,352,481 0.3% 
2012 2,200,119 -2.8% 5.2% 2,321,478 2,336,110 -0.7% 
2013 2,271,660 3.3% 4.3% 2,374,920 2,359,410 1.0% 
2014 2,300,120 2,239,312 - 2,239,312 1.3% 4.8% 2,415,564 2,330,615 -1.2% 

2015 2,251,389 10,311 2,241,078 -2.6% 4.9% 2,355,425 -2.5% 
2016 2,244,386 15,823 2,228,562 -0.6% 4.9% 2,342,274 -0.6% 
2017 2,245,296 21,518 2,223,779 -0.2% 4.9% 2,337,217 -0.2% 
2018 2,270,141 27,389 2,242,752 0.9% 4.9% 2,357,144 0.9% 
2019 2,291,385 33,158 2,258,226 0.7% 4.9% 2,373,402 0.7% 
2020 2,306,824 39,034 2,267,791 0.4% 4.9% 2,383,442 0.4% 
2021 2,327,902 43,1 11 2,284,790 0.7% 4.9% 2,401,302 0.7% 
2022 2,354,472 48,343 2,306,129 0.9% 4.9% 2,423,730 0.9% 
2023 2,382,954 53,686 2,329,268 1.0% 4.9% 2,448,050 1.0% 
2024 2,407,769 59,192 2,348,577 0.8% 4.9% 2,468,340 0.8% 
2025 2,433,896 65,078 2,368,818 0.9% 4.9% 2,489,615 0.9% 
2026 2,460,959 71,506 2,389,452 0.9% 4.9% 2,511,303 0.9% 
2027 2,485,776 78,443 2,407,333 0.7% 4.9% 2,530,093 0.7% 
2028 2,518,488 86,065 2,432,423 1.0% 4.9% 2,556,470 1.0% 
2029 2,547,709 93,687 2,454,022 0.9% 4.9% 2,579,177 0.9% 
2030 2,576,931 101,309 2,475,622 0.9% 4.9% 2,601,884 0.9% 
2031 2,606,152 108,931 2,497,221 0.9% 4.9% 2,624,591 0.9% 
2032 2,635,374 116,554 2,518,820 0.9% 4.9% 2,647,298 0.9% 
2033 2,664,596 124,176 2,540,420 0.9% 4.9% 2,670,005 0.9% 
2034 2,693,817 131,798 2,562,019 0.9% 4.9% 2,692,712 0.9% 

ANNUAL GROWTH RATES 
1999-2004 2.3% 2.1% 2.5% 
2004-2009 1.0% 1.0% 1.8% 
2009-2014 1.6% 1.5% 0.0% 
2014-2019 0.5% -0.4% 0.4% 
2019-2024 1.0% 0.8% 0.8% 
2019-2029 1.1% 0.9% 0.9% 
2024-2034 1.1% 0.9% 0.9% 
2014-2034 0.9% 0.7% 0.7% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS - ADJUSTED FOR DSM 

Summer Summer DSM DSM Adj. Winter Winter DSM DSM Adj. 
Actual NCP Normal NCP Impact NCP Actual NCP NormalNCP Impact NCP 

Year (kW) (kW) (kW) (kW) (kW) (kW) (kW) (kW) 
1999 466,954 389,245 
2000 455,792 465,874 378,524 390,730 
2001 441,183 482,158 423,149 406,797 
2002 461,561 469,783 380,606 414,934 
2003 458,050 461,810 460,626 434,226 
2004 472,169 509,445 430,124 418,741 
2005 497,997 502,140 444,494 461,129 
2006 501,463 520,484 439,167 470,680 
2007 532,264 500,796 489,272 488,594 
2008 497,743 507,272 511,901 525,896 
2009 496,641 509,591 560,598 539,396 
2010 539,955 505,659 507,388 512,001 
2011 532,240 515,481 532,501 506,109 
2012 541,865 509,807 456,468 512,662 
2013 493,751 510,764 484,077 476,672 
2014 481,155 515,338 - 515,338 616,023 513,669 - 513,669 

2015 532,166 1,747 530,419 523,760 1,530 522,230 
2016 534,073 2,653 531,420 527,347 2,333 525,014 
2017 536,309 3,567 532,742 529,419 3,150 526,269 
2018 538,875 4,494 534,381 531,819 3,978 527,841 
2019 541,769 5,355 536,414 534,550 4,750 529,799 
2020 544,994 6,224 538,770 537,609 5,535 532,074 
2021 548,547 6,677 541,870 540,998 5,666 535,331 
2022 552,430 7,414 545,015 544,716 6,330 538,386 
2023 556,642 8,159 548,483 548,763 7,005 541,758 
2024 561,183 8,938 552,245 553,140 7,635 545,505 
2025 566,054 9,777 556,277 557,846 8,296 549,550 
2026 571,254 10,700 560,554 562,881 9,010 553,871 
2027 576,783 11,687 565,096 568,246 9,742 558,504 
2028 582,642 12,781 569,861 573,940 10,541 563,399 
2029 588,830 13,875 574,955 579,963 11,340 568,623 
2030 595,018 14,968 580,049 585,987 12,139 573,848 
2031 601,206 16,062 585,144 592,010 12,938 579,072 
2032 607,393 17,155 590,238 598,033 13,737 584,296 
2033 613,581 18,249 595,332 604,056 14,536 589,520 
2034 619,769 19,343 600,427 610,080 15,335 594,745 

ANNUAL GROWTH RATES 
1999-2004 0.2% 2.0% 
2004-2009 1.0% 5.4% 
2009-2014 -0.6% 1.9% 
2014-2019 1.0% 0.8% 0.7% 0.6% 
2019-2024 0.7% 0.6% 0.7% 0.6% 
2019-2029 1.0% 0.8% 1.0% 0.8% 
2024-2034 1.0% 0.9% 1.0% 0.9% 
2014-2034 0.9% 0.8% 0.9% 0.7% 

NCP values represent the highest 1-hour peak at the rural system level in each season 
Summer season is May to October. Winter season is November of the prior year through April of the reported year. 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS -AD.JUSTED FOR DSM 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RURAL SYSTEM REQUIREMENTS -AD.JUSTED FOR DSM 

Rural Summer NCP - kW 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

RESIDENTIAL CLASSIFICATION 

Actual Normal Actual Normal 
Consumer Percent Sales Sales Percent Average Use Average Use Percent 

Year Consumers Growth Growth (MWh) (MWh) Growth kWh/Cust/Mo)(kWh/Cust/Mo) Growth 
1999 88,092 1,215,474 1,264,625 1,150 1,196 
2000 89,860 1,768 2.0% 1,264,194 1,264,292 0.0% 1,172 1,172 -2.0% 
2001 91,276 1,416 1.6% 1,246,139 1,272,751 0.7% 1,138 1,162 -0.9% 
2002 92,355 1,079 1.2% 1,371,067 1,333,438 4.8% 1,237 1,203 3.5% 
2003 93,405 1,050 1.1% 1,340,451 1,381,531 3.6% 1,196 1,233 2.4% 
2004 94,768 1,363 1.5% 1,362,667 1,406,577 1.8% 1,198 1,237 0.3% 
2005 94,877 109 0.1% 1,452,182 1,451,236 3.2% 1,275 1,275 3.1% 
2006 95,028 151 0.2% 1,415,359 1,463,678 0.9% 1,241 1,284 0.7% 
2007 95,993 965 1.0% 1,534,506 1,502,774 2.7% 1,332 1,305 1.6% 
2008 96,886 893 0.9% 1,529,478 1,517,852 1.0% 1,316 1,306 0.1% 
2009 97,084 198 0.2% 1,426,775 1,458,294 -3.9% 1,225 1,252 -4.1% 
2010 97,467 383 0.4% 1,611,212 1,526,991 4.7% 1,378 1,306 4.3% 
2011 97,750 283 0.3% 1,530,090 1,529,904 0.2% 1,304 1,304 -0.1% 
2012 97,675 (74) -0.1% 1,465,749 1,480,285 -3.2% 1,251 1,263 -3 .2% 
2013 97,588 (87) -0.1% 1,495,894 1,478,411 -0.1% 1,277 1,262 0.0% 
2014 97,667 79 0.1% 1,517 068 1 467 145 -0.8% 1294 1,252 -0.8% 

2015 98,114 447 0.5% 1,470,062 0.2% 1,249 -0.3% 
2016 98,561 447 0.5% 1,457,938 -0.8% 1,233 -1.3% 
2017 99,007 447 0.5% 1,447,437 -0.7% 1,218 -1.2% 
2018 99,692 685 0.7% 1,461,984 1.0% 1,222 0.3% 
2019 100,456 763 0.8% 1,475,491 0.9% 1,224 0.2% 
2020 101,209 754 0.8% 1,483,603 0.5% 1,222 -0.2% 
2021 101,931 722 0.7% 1,497,662 0.9% 1,224 0.2% 
2022 102,635 703 0.7% 1,517,257 1.3% 1,232 0.6% 
2023 103,341 706 0.7% 1,538,630 1.4% 1,241 0.7% 
2024 104,027 686 0.7% 1,556,728 1.2% 1,247 0.5% 
2025 104,693 666 0.6% 1,576,452 1.3% 1,255 0.6% 
2026 105,349 656 0.6% 1,597,333 1.3% 1,264 0.7% 
2027 105,978 629 0.6% 1,616,338 1.2% 1,271 0.6% 
2028 106,605 627 0.6% 1,643,253 1.7% 1,285 1.1% 
2029 107,235 630 0.6% 1,666,646 1.4% 1,295 0.8% 
2030 107,866 630 0.6% 1,690,039 1.4% 1,306 0.8% 
2031 108,496 630 0.6% 1,713,432 1.4% 1,316 0.8% 
2032 109,126 630 0.6% 1,736,825 1.4% 1,326 0.8% 
2033 109,757 630 0.6% 1,760,218 1.3% 1,336 0.8% 
2034 110,387 630 0.6% 1,783,611 1.3% 1,346 0.8% 

ANNUAL GROWTH RATES 
1999-2004 1.5% 1,335 2.3% 2.2% 0.8% 0.7% 
2004-2009 0.5% 463 0.9% 0.7% 0.4% 0.2% 
2009-2014 0. 1% 117 1.2% 0.1% 1. 1% 0.0% 
2014-2019 0.6% 558 0.1% -0.4% 
2019-2024 0.7% 714 1.1% 0.4% 
2019-2029 0.6% 642 1.4% 0.8% 
2024-2034 0.6% 630 1.4% 0.8% 
2014-2034 0.6% 636 1.0% 0.4% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

SMALL COMMERCIAL CLASSIFICATION 

Actual Nonnal Actual Normal 
Consumer Percent Sales Sales Percent Average Use Average Use Percent 

Year Consumers Growth Growth (MWh} (MWh} Growth kWh/Cust/Mo)(kWh/ Cust /Mo) Growth 
1999 9,864 478,067 4,039 
2000 10,190 326 3.3% 509,568 4,167 
2001 10,487 297 2.9% 528,560 4,200 
2002 10,899 412 3.9% 507,563 3,881 
2003 11,163 264 2.4% 509,312 3,802 
2004 11,518 355 3.2% 521,300 3,772 
2005 12,876 1,358 11.8% 553,496 3,582 
2006 14,168 1,291 10.0% 568,398 581,519 3,343 3,420 
2007 14,458 290 2.0% 608,391 594,961 2.3% 3,507 3,429 0.3% 
2008 14,672 214 1.5% 602,535 600,097 0.9% 3,422 3,408 -0.6% 
2009 14,725 53 0.4% 569,297 579,549 -3.4% 3,222 3,280 -3.8% 
2010 14,808 82 0.6% 618,684 594,230 2.5% 3,482 3,344 2.0% 
2011 14,999 192 1.3% 599,542 597,655 0.6% 3,331 3,320 -0.7% 
2012 15,435 435 2.9% 595,342 594,448 -0.5% 3,214 3,209 -3.3% 
2013 15,982 547 3.5% 615,002 611,247 2.8% 3,207 3,187 -0.7% 
2014 16,394 412 2.6% 624,488 613 604 0.4% 3,174 3,119 -2.1% 

2015 16,604 210 1.3% 622,642 1.5% 3,125 0.2% 
2016 16,989 384 2.3% 634,930 2.0% 3,114 -0.3% 
2017 17,360 371 2.2% 646,338 1.8% 3,103 -0.4% 
2018 17,693 333 1.9% 656,633 1.6% 3,093 -0.3% 
2019 17,940 247 1.4% 664,366 1.2% 3,086 -0.2% 
2020 18,171 231 1.3% 671,691 1.1% 3,080 -0.2% 
2021 18,391 220 1.2% 678,707 1.0% 3,075 -0.2% 
2022 18,608 217 1.2% 685,679 1.0% 3,071 -0.2% 
2023 18,829 221 1.2% 692,785 1.0% 3,066 -0.1% 
2024 19,036 207 1.1% 699,499 1.0% 3,062 -0.1% 
2025 19,231 195 1.0% 705,899 0.9% 3,059 -0.1% 
2026 19,418 187 1.0% 712,077 0.9% 3,056 -0.1% 
2027 19,591 173 0.9% 717,886 0.8% 3,054 -0.1% 
2028 19,763 172 0.9% 723,680 0.8% 3,052 -0.1% 
2029 19,934 172 0.9% 729,506 0.8% 3,050 -0.1% 
2030 20,106 172 0.9% 735,331 0.8% 3,048 -0.1% 
2031 20,278 172 0.9% 741,157 0.8% 3,046 -0.1% 
2032 20,450 172 0.8% 746,983 0.8% 3,044 -0.1% 
2033 20,622 172 0.8% 752,808 0.8% 3,042 -0.1% 
2034 20,793 172 0.8% 758,634 0.8% 3,040 -0.1% 

ANNUAL GROWTH RATES 
1999-2004 3.1% 331 1.7% -1.4% 
2004-2009 5.0% 641 1.8% -3 .1% 
2009-2014 2.2% 334 1.9% 1.1% -0 .3% -1.0% 
2014-2019 1.8% 309 1.6% -0.2% 
2019-2024 1.2% 219 1.0% -0.2% 
2019-2029 0.9% 180 0.8% -0.1% 
2024-2034 0.8% 172 0.8% -0.1% 
2014-2034 1.2% 220 1.1% -0.1% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

LARGE COMMERCIAL CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
1999 36 1,658,114 3,874,097 
2000 37 1 3.5% 1,642,917 -0.9% 3,708,615 -4.3% 
2001 34 (3) -8.8% 1,414,538 -13.9% 3,501,331 -5.6% 
2002 35 2 5.0% 1,238,353 -12.5% 2,920,644 -16.6% 
2003 38 3 7.1% 1,151,279 -7.0% 2,535,856 -13.2% 
2004 39 1 3.5% 1,140,217 -1.0% 2,425,995 -4.3% 
2005 37 (2) -5.1% 1,123,081 -1.5% 2,518,119 3.8% 
2006 36 (1) -2.0% 1,103,512 -1.7% 2,525,199 0.3% 
2007 37 1 2.3% 1,071,969 -2.9% 2,398,142 -5.0% 
2008 39 1 3.8% 1,080,619 0.8% 2,328,919 -2.9% 
2009 38 (1) -1.9% 1,092,667 1.1% 2,401,466 3.1% 
2010 39 1 2.4% 1,083,734 -0.8% 2,325,609 -3.2% 
2011 43 4 9.7% 1,146,619 5.8% 2,243,874 -3 .5% 
2012 44 1 2.2% 1,302,573 13.6% 2,495,350 11.2% 
2013 52 8 19.0% 1,323,552 1.6% 2,131,323 -14.6% 
2014 51 (1) -1.1% 1,185,042 -10.5% 1,930,035 -9.4% 

2015 49 (2) -4.1% 1,117,726 -5.7% 1,897,667 -1.7% 
2016 48 (1) -2.0% 1,217,976 9.0% 2,110,876 11.2% 
2017 47 (1) -2.1% 1,262,850 3.7% 2,235,133 5.9% 
2018 46 (1) -2.1% 1,260,004 -0.2% 2,278,488 1.9% 
2019 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2020 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 
2021 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2022 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2023 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2024 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 
2025 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2026 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2027 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2028 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 
2029 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2030 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2031 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2032 46 0 0.0% 1,260,519 0.0% 2,279,420 0.0% 
2033 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 
2034 46 0 0.0% 1,260,004 0.0% 2,278,488 0.0% 

ANNUAL GROWTH RATES 
1999-2004 1.9% 1 -7.2% -8.9% 
2004-2009 -0.6% (0) -0.8% -0.2% 
2009-2014 6.2% 3 1.6% -4.3% 
2014-2019 -2.1% (1) 1.2% 3.4% 
2019-2024 0.0% - 0.0% 0.0% 
2019-2029 0.0% - 0.0% 0.0% 
2024-2034 0.0% - 0.0% 0.0% 
2014-2034 -0.5% (0) 0.3% 0.8% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

RURAL LARGE COMMERCIAL CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
1999 19 113,526 506,814 
2000 18 (1) -4.0% 103,533 -8.8% 481,548 -5.0% 
2001 13 (5) -29.3% 113,852 10.0% 749,025 55.5% 
2002 14 2 13.2% 120,089 5.5% 698,194 -6.8% 
2003 19 5 31.4% 128,476 7.0% 568,476 -18.6% 
2004 21 2 12.4% 138,427 7.7% 544,987 -4.1% 
2005 21 0 0.0% 141,995 2.6% 559,036 2.6% 
2006 17 (4) -17.7% 139,821 -1.5% 669,001 19.7% 
2007 19 2 10.5% 145,200 3.8% 628,572 -6.0% 
2008 21 1 7.4% 147,038 1.3% 592,896 -5.7% 
2009 20 (1) -3 .6% 124,286 -15.5% 520,024 -12.3% 
2010 21 1 4.6% 121,477 -2.3% 485,907 -6.6% 
2011 23 2 8.4% 130,264 7.2% 480,678 -1.1% 
2012 24 1 4.1% 135,134 3.7% 479,199 -0.3% 
2013 31 7 30.9% 157,230 16.4% 426,097 -11.1% 
2014 30 (1) -1.9% 154 966 -1.4% 428,084 0.5% 

2015 29 (1) -3.6% 154,915 0.0% 443,883 3.7% 
2016 28 (1) -3.4% 147,745 -4.6% 438,412 -1.2% 
2017 27 (1) -3.6% 147,745 0.0% 454,600 3.7% 
2018 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2019 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2020 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2021 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2022 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2023 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2024 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2025 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2026 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2027 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2028 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2029 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2030 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2031 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2032 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2033 27 0 0.0% 147,745 0.0% 454,600 0.0% 
2034 27 0 0.0% 147,745 0.0% 454,600 0.0% 

ANNUAL GROWTH RATES 
1999-2004 2.5% 1 4.0% 1.5% 
2004-2009 -1.2% (0) -2.1% -0.9% 
2009-2014 8.7% 2 4.5% -3 .8% 
2014-2019 -2.1% (1) -0.9% 1.2% 
2019-2024 0.0% - 0.0% 0.0% 
2019-2029 0.0% - 0.0% 0.0% 
2024-2034 0.0% - 0.0% 0.0% 
2014-2034 -0.5% (0) -0.2% 0.3% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

DIRECT SERVE LARGE COMMERCIAL CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
1999 17 1,544,587 7,571,506 
2000 19 2 11.8% 1,539,384 -0.3% 6,751,684 -10.8% 
2001 21 2 10.5% 1,300,686 -15.5% 5,161,452 -23.6% 
2002 21 0 0.0% 1,118,264 -14.0% 4,437,555 -14.0% 
2003 19 (2) -9.5% 1,022,803 -8.5% 4,485,979 1.1% 
2004 18 (1) -5.3% 1,001,791 -2.1% 4,637,919 3.4% 
2005 16 (2) -11.1% 981,086 -2.1% 5,109,824 10.2% 
2006 19 3 18.8% 963,691 -1.8% 4,226,714 -17.3% 
2007 18 (1) -5.3% 926,769 -3.8% 4,290,599 1.5% 
2008 18 0 0.0% 933,580 0.7% 4,322,131 0.7% 
2009 18 0 0.0% 968,381 3.7% 4,483,246 3.7% 
2010 18 0 0.0% 962,257 -0.6% 4,454,894 -0.6% 
2011 20 2 11.1% 1,016,356 5.6% 4,234,816 -4.9% 
2012 20 0 0.0% 1,167,439 14.9% 4,864,328 14.9% 
2013 21 1 5.0% 1,166,322 -0.1% 4,628,261 -4.9% 
2014 21 0 0.0% 1030075 -11.7% 4,087 600 -11.7% 

2015 20 (1) -4.8% 962,811 -6.5% 4,011,712 -1.9% 
2016 20 0 0.0% 1,070,231 11.2% 4,459,294 11.2% 
2017 20 0 0.0% 1,115,105 4.2% 4,646,272 4.2% 
2018 19 (1) -5.0% 1,112,259 -0.3% 4,878,328 5.0% 
2019 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2020 19 0 0.0% 1,112,774 0.0% 4,880,589 0.0% 
2021 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2022 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2023 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2024 19 0 0.0% 1,112,774 0.0% 4,880,589 0.0% 
2025 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2026 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2027 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2028 19 0 0.0% 1,112,774 0.0% 4,880,589 0.0% 
2029 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2030 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2031 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2032 19 0 0.0% 1,112,774 0.0% 4,880,589 0.0% 
2033 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 
2034 19 0 0.0% 1,112,259 0.0% 4,878,328 0.0% 

ANNUAL GROWTH RATES 
1999-2004 1.1% 0 -8.3% -9.3% 
2004-2009 0.0% - -0.7% -0.7% 
2009-2014 3.1% 1 1.2% -1.8% 
2014-2019 -2.0% (0) 1.5% 3.6% 
2019-2024 0.0% - 0.0% 0.0% 
2019-2029 0.0% - 0.0% 0.0% 
2024-2034 0.0% - 0.0% 0.0% 
2014-2034 -0.5% (0) 0.4% 0.9% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

LARGE COMMERCIAL CLASSIFICATION 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

IRRIGATION CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
1999 10 121 1,008 
2000 10 0 0.0% 70 -42.0% 585 -42.0% 
2001 10 (0) -3.3% 75 6.5% 644 10.2% 
2002 9 (1) -6.9% 38 -49.1% 352 -45.4% 
2003 9 (1) -5.6% 113 196.9% 1,106 214.4% 
2004 8 (1) -9.8% 164 45.1% 1,780 60.9% 
2005 7 (1) -8.7% 114 -30.4% 1,356 -23.8% 
2006 7 0 0.0% 65 -43.2% 770 -43.2% 
2007 7 0 0.0% 1,068 1551.4% 12,715 1551.4% 
2008 8 1 11 .9% 432 -59.6% 4,594 -63.9% 
2009 9 1 8.5% 406 -5.9% 3,984 -13.3% 
2010 9 0 0.0% 356 -12.4% 3,491 -12.4% 
2011 7 (2) -20.6% 269 -24.5% 3,321 -4.9% 
2012 5 (2) -25.9% 440 63.7% 7,338 121.0% 
2013 4 (1) -15.0% 48 -89.2% 933 -87.3% 
2014 4 (0) -5.9% 136 186.9% 2 843 204.8% 
2015 4 0 0.0% 298 118.6% 6,213 118.6% 
2016 4 0 0.0% 298 0.0% 6,213 0.0% 
2017 4 0 0.0% 298 0.0% 6,213 0.0% 
2018 4 0 0.0% 298 0.0% 6,213 0.0% 
2019 4 0 0.0% 298 0.0% 6,213 0.0% 
2020 4 0 0.0% 298 0.0% 6,213 0.0% 
2021 4 0 0.0% 298 0.0% 6,213 0.0% 
2022 4 0 0.0% 298 0.0% 6,213 0.0% 
2023 4 0 0.0% 298 0.0% 6,213 0.0% 
2024 4 0 0.0% 298 0.0% 6,213 0.0% 
2025 4 0 0.0% 298 0.0% 6,213 0.0% 
2026 4 0 0.0% 298 0.0% 6,213 0.0% 
2027 4 0 0.0% 298 0.0% 6,213 0.0% 
2028 4 0 0.0% 298 0.0% 6,213 0.0% 
2029 4 0 0.0% 298 0.0% 6,213 0.0% 
2030 4 0 0.0% 298 0.0% 6,213 0.0% 
2031 4 0 0.0% 298 0.0% 6,213 0.0% 
2032 4 0 0.0% 298 0.0% 6,213 0.0% 
2033 4 0 0.0% 298 0.0% 6,213 0.0% 
2034 4 0 0.0% 298 0.0% 6,213 0.0% 

ANNUAL GROWTH RATES 
1999-2004 -5.2% (0) 6.2% 12.0% 
2004-2009 2.1% 0 19.9% 17.5% 
2009-2014 -14.0% (1) -19.6% -6.5% 
2014-2019 0.0% - 16.9% 16.9% 
2019-2024 0.0% - 0.0% 0.0% 
2019-2029 0.0% - 0.0% 0.0% 
2024-2034 0.0% - 0.0% 0.0% 
2014-2034 0.0% - 4.0% 4.0% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - BASE CASE FORECAST 

IRRIGATION ClASSIFICA TION 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- BASE CASE FORECAST 

STREET LIGHTING CLASSIFICATION 

Consumer Percent Sales Percent Average Use Percent 
Year Consumers Growth Growth (MWh) Growth kWh/Cust/Mo) Growth 
1999 167 3,138 1,571 
2000 173 7 3.9% 3,191 1.7% 1,537 -2.1% 
2001 181 8 4.8% 3,104 -2.7% 1,427 -7.2% 
2002 182 0 0.1% 3,277 5.6% 1,505 5.4% 
2003 147 (34) -18.9% 3,235 -1.3% 1,831 21.7% 
2004 79 (68) -46.3% 2,997 -7.3% 3,158 72.5% 
2005 84 5 6.4% 3,077 2.7% 3,047 -3.5% 
2006 87 3 3.8% 3,104 0.9% 2,962 -2.8% 
2007 88 1 0.8% 3,175 2.3% 3,007 1.5% 
2008 88 (0) -0.5% 3,287 3.5% 3,128 4.0% 
2009 85 (2) -2.8% 3,246 -1.2% 3,177 1.6% 
2010 88 3 3.3% 3,438 5.9% 3,256 2.5% 
2011 87 (1) -1.3% 3,409 -0.8% 3,272 0.5% 
2012 92 5 5.4% 3,454 1.3% 3,146 -3.9% 
2013 91 (0) -0.1% 3,486 0.9% 3,178 1.0% 
2014 91 (0) -0.5% 3,461 -0.7% 3,169 -0.3% 

2015 91 0 0.0% 3,472 0.3% 3,179 0.3% 
2016 91 0 0.0% 3,475 0.1% 3,182 0.1% 
2017 91 0 0.0% 3,478 0.1% 3,185 0.1% 
2018 91 0 0.0% 3,481 0.1% 3,188 0.1% 
2019 91 0 0.0% 3,484 0.1% 3,190 0.1% 
2020 91 0 0.0% 3,487 0.1% 3,193 0.1% 
2021 91 0 0.0% 3,490 0.1% 3,196 0.1% 
2022 91 0 0.0% 3,493 0.1% 3,199 0.1% 
2023 91 0 0.0% 3,496 0.1% 3,201 0.1% 
2024 91 0 0.0% 3,499 0.1% 3,204 0.1% 
2025 91 0 0.0% 3,502 0.1% 3,207 0.1% 
2026 91 0 0.0% 3,505 0.1% 3,210 0.1% 
2027 91 0 0.0% 3,508 0.1% 3,213 0.1% 
2028 91 0 0.0% 3,511 0.1% 3,215 0.1% 
2029 91 0 0.0% 3,514 0.1% 3,218 0.1% 
2030 91 0 0.0% 3,517 0.1% 3,221 0.1% 
2031 91 0 0.0% 3,520 0.1% 3,224 0.1% 
2032 91 0 0.0% 3,523 0.1% 3,226 0.1% 
2033 91 0 0.0% 3,526 0.1% 3,229 0.1% 
2034 91 0 0.0% 3,529 0.1% 3,232 0.1% 

ANNUAL GROWTH RATES 
1999-2004 -13.8% (17) -0.9% 15.0% 
2004-2009 1.5% 1 1.6% 0.1% 
2009-2014 1.3% 1 1.3% 0.0% 
2014-2019 0.0% - 0.1% 0.1% 
2019-2024 0.0% - 0.1% 0.1% 
2019-2029 0.0% - 0.1% 0.1% 
2024-2034 0.0% - 0.1% 0.1% 
2014-2034 0.0% - 0.1% 0.1% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

NA 71VE SYSTEM REQUIREMENTS 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 3,468,661 3,474,050 
2000 3,540,719 3,499,164 
2001 3,284,432 3,340,982 
2002 3,191,176 3,160,427 
2003 3,052,582 3,113,609 
2004 3,129,980 3,166,556 
2005 3,233,245 3,219,363 
2006 3,188,986 3,265,332 
2007 3,325,859 3,279,063 
2008 3,313,571 3,334,646 
2009 3,159,286 3,299,898 
2010 3,445,715 3,371,007 
2011 3,385,501 3,419,160 
2012 3,488,924 3,562,315 
2013 3,540,787 3,578,596 
2014 3,444,252 3,416,701 

2015 3,318,236 3,533,155 3,123,152 3,463,145 3,170,384 
2016 3,412,505 3,663,522 3,191,060 3,557,028 3,265,693 
2017 3,452,322 3,739,188 3,207,925 3,596,020 3,306,237 
2018 3,469,403 3,780,186 3,211,936 3,614,306 3,322,307 
2019 3,485,661 3,821,015 3,216,429 3,630,685 3,337,359 
2020 3,496,216 3,852,820 3,218,643 3,642,977 3,346,438 
2021 3,513,561 3,889,874 3,223,847 3,661,537 3,362,832 
2022 3,535,988 3,932,829 3,236,145 3,685,031 3,383,364 
2023 3,560,308 3,977,676 3,250,722 3,710,991 3,406,212 
2024 3,581,114 4,020,722 3,259,875 3,732,592 3,425,748 
2025 3,601,873 4,062,636 3,271,618 3,754,961 3,444,571 
2026 3,623,562 4,106,260 3,284,746 3,777,711 3,464,778 
2027 3,642,351 4,147,744 3,295,637 3,798,186 3,482,437 
2028 3,669,244 4,194,808 3,316,947 3,826,503 3,507,318 
2029 3,691,436 4,240,800 3,331,796 3,850,411 3,527,621 
2030 3,714,143 4,287,336 3,347,134 3,874,835 3,548,439 
2031 3,736,850 4,333,875 3,362,471 3,899,258 3,569,257 
2032 3,760,072 4,380,957 3,378,299 3,924,197 3,590,590 
2033 3,782,264 4,426,964 3,393,143 3,948,105 3,610,893 
2034 3,804,971 4,473,515 3,408,478 3,972,529 3,631,711 

ANNUAL GROWTH RATES 
1999-2004 -2.0% -1.8% 
2004-2009 0.2% 0.8% 
2009-2014 1.7% 0.7% 
2014-2019 0.4% 2.3% -1.2% 1.2% -0.5% 
2019-2024 0.5% 1.0% 0.3% 0.6% 0.5% 
2024-2029 0.6% 1.1% 0.4% 0.6% 0.6% 
2029-2034 0.6% 1.1% 0.5% 0.6% 0.6% 
2014-2034 0.5% 1.4% 0.0% 0.8% 0.3% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

NA 71VE SYSTEM NCP DEMAND - SUMMER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (kW) (MWh) (kW) (kW) (kW) (kW) 
1999 663,890 
2000 655,248 665,330 
2001 596,310 637,285 
2002 602,623 610,846 
2003 583,906 587,666 
2004 604,155 641,432 
2005 603,783 607,926 
2006 619,258 638,279 
2007 647,502 616,033 
2008 604,334 613,863 
2009 594,126 607,076 
2010 651,634 617,337 
2011 652,127 635,368 
2012 654,218 622,159 
2013 608,899 625,912 
2014 601 935 636,118 

2015 647,412 690,133 609,225 691,960 595,943 
2016 667,293 717,395 624,007 708,441 615,377 
2017 675,299 733,407 627,031 714,370 623,036 
2018 677,047 740,405 625,974 718,025 624,878 
2019 679,080 747,898 625,451 720,858 626,858 
2020 681,436 755,135 625,891 722,561 628,977 
2021 684,536 762,635 626,294 726,029 631,857 
2022 687,682 770,206 627,319 730,433 634,865 
2023 691,149 778,054 628,777 735,330 638,171 
2024 694,912 786,741 629,985 739,597 641,638 
2025 698,943 795,457 632,049 744,035 645,344 
2026 703,220 804,605 634,455 748,633 649,259 
2027 707,762 814,345 637,172 752,869 653,333 
2028 712,527 823,457 640,817 758,426 657,737 
2029 717,621 833,939 644,247 763,498 662,338 
2030 722,716 844,421 647,678 768,570 666,940 
2031 727,810 854,904 651,108 773,642 671,542 
2032 732,904 865,388 654,537 778,714 676,143 
2033 737,999 875,871 657,967 783,785 680,745 
2034 743,093 886,356 661,397 788,857 685,347 

ANNUAL GROWTH RATES 
1999-2004 -1.9% 
2004-2009 -0.3% 
2009-2014 0.3% 
2014-2019 1.3% 3.3% -0.3% 2.5% -0.3% 
2019-2024 0.5% 1.0% 0.1% 0.5% 0.5% 
2024-2029 0.6% 1.2% 0.4% 0.6% 0.6% 
2029-2034 0.7% 1.2% 0.5% 0.7% 0.7% 
2014-2034 0.8% 1.7% 0.2% 1.1% 0.4% 

B-2 



BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

NATIVE SYSTEM NCP DEMAND - WINTER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
case Adjusted Optimistic Pessimistic Extreme Mild 

Year (kW) (MWh) (kW) (kW) (kW) (kW) 
1999 577,320 
2000 614,496 626,702 
2001 598,797 582,446 
2002 530,467 564,796 
2003 585,549 559,149 
2004 562,082 550,700 
2005 548,765 565,400 
2006 576,534 608,047 
2007 597,267 596,590 
2008 611,454 625,449 
2009 664,788 643,585 
2010 646,750 651,364 
2011 620,588 594,196 
2012 569,006 625,199 
2013 596,831 589,426 
2014 740,203 637 849 

2015 637,860 679,998 600,185 745,533 551,630 
2016 652,264 701,823 609,440 758,314 564,781 
2017 667,463 724,925 619,720 771,618 579,438 
2018 669,207 731,850 618,697 775,402 581,323 
2019 671,165 739,195 618,135 778,254 583,188 
2020 673,439 746,285 618,523 780,001 585,080 
2021 676,697 753,914 619,098 783,582 587,898 
2022 679,752 761,333 620,062 788,078 590,714 
2023 683,124 769,025 621,455 793,I05 593,808 
2024 686,871 777,641 622,675 797,539 597,039 
2025 690,916 786,323 624,770 802,163 600,508 
2026 695,237 795,472 627,232 806,966 604,182 
2027 699,870 805,267 630,045 811,412 607,987 
2028 704,765 814,494 633,811 817,200 612,204 
2029 709,989 825,081 637,368 822,534 616,539 
2030 715,213 835,671 640,924 827,868 620,875 
2031 720,437 846,265 644,479 833,202 625,211 
2032 725,662 856,862 648,034 838,536 629,546 
2033 730,886 867,462 651,587 843,870 633,882 
2034 736,110 878,065 655,140 849,204 638,218 

ANNUAL GROWTH RATES 
1999-2004 -0.5% 
2004-2009 3.4% 
2009-2014 2.2% 
2014-2019 1.0% 3.0% -0.6% 4.1% -1.8% 
2019-2024 0.5% 1.0% 0.1% 0.5% 0.5% 
2024-2029 0.7% 1.2% 0.5% 0.6% 0.6% 
2029-2034 0.7% 1.3% 0.6% 0.6% 0.7% 
2014-2034 0.7% 1.6% 0.1% 1.4% 0.0% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RURAL SYSTEM REQUIREMENTS 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 1,921,792 1,878,683 
2000 2,001,539 1,905,521 
2001 2,000,877 2,005,688 
2002 2,114,841 2,033,135 
2003 2,089,678 2,106,254 
2004 2,133,190 2,122,615 
2005 2,262,017 2,195,757 
2006 2,232,581 2,258,048 
2007 2,407,449 2,307,012 
2008 2,387,974 2,352,719 
2009 2,238,762 2,325,872 
2010 2,480,421 2,345,996 
2011 2,371,106 2,352,481 
2012 2,321,478 2,336,110 
2013 2,374,920 2,359,410 
2014 2 415 564 2 330 615 

2015 2,355,425 2,522,929 2,208,050 2,500,334 2,207,573 
2016 2,342,274 2,541,067 2,173,528 2,486,798 2,195,463 
2017 2,337,217 2,570,210 2,147,392 2,480,915 2,191,131 
2018 2,357,144 2,614,560 2,153,916 2,502,047 2,210,048 
2019 2,373,402 2,655,765 2,158,238 2,518,426 2,225,101 
2020 2,383,442 2,687,358 2,159,839 2,530,202 2,233,664 
2021 2,401,302 2,725,241 2,165,360 2,549,278 2,250,574 
2022 2,423,730 2,768,487 2,177,526 2,572,772 2,271,105 
2023 2,448,050 2,813,617 2,191,980 2,598,732 2,293,954 
2024 2,468,340 2,856,438 2,200,487 2,619,818 2,312,974 
2025 2,489,615 2,899,184 2,212,607 2,642,702 2,332,313 
2026 2,511,303 2,943,108 2,225,632 2,665,452 2,352,520 
2027 2,530,093 2,984,907 2,236,429 2,685,927 2,370,178 
2028 2,556,470 3,031,686 2,257,200 2,713,729 2,394,544 
2029 2,579,177 3,078,534 2,272,460 2,738,152 2,415,362 
2030 2,601,884 3,125,382 2,287,719 2,762,576 2,436,180 
2031 2,624,591 3,172,230 2,302,979 2,786,999 2,456,998 
2032 2,647,298 3,219,078 2,318,238 2,811,423 2,477,816 
2033 2,670,005 3,265,927 2,333,497 2,835,846 2,498,634 
2034 2,692,712 3,312,775 2,348,757 2,860,270 2,519,452 

ANNUAL GROWTH RATES 
1999-2004 2.1% 2.5% 
2004-2009 1.0% 1.8% 
2009-2014 1.5% 0.0% 
2014-2019 0.4% 2.6% -1.5% 1.6% -0.9% 
2019-2024 0.8% 1.5% 0.4% 0.8% 0.8% 
2024-2029 0.9% 1.5% 0.6% 0.9% 0.9% 
2029-2034 0.9% 1.5% 0.7% 0.9% 0.8% 
2014-2034 0.7% 1.8% 0.0% 1.0% 0.4% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RURAL SYSTEM CP DEMAND - SUMMER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh} (MWh} (kW} (kW} (kW} (kW) 
1999 466,954 
2000 455,792 
2001 441,183 
2002 461,561 
2003 458,050 
2004 472,169 
2005 497,997 
2006 501,463 
2007 532,264 
2008 497,743 
2009 496,641 
2010 539,955 
2011 532,240 
2012 541,865 
2013 493,751 
2014 481155 515 338 

2015 530,419 568,139 497,231 574,967 478,949 
2016 531,420 576,523 493,135 572,568 479,504 
2017 532,742 585,850 489,473 571,812 480,478 
2018 534,381 592,739 488,308 575,358 482,212 
2019 536,414 600,231 487,785 578,192 484,192 
2020 538,770 607,469 488,225 579,895 486,311 
2021 541,870 614,968 488,628 583,363 489,191 
2022 545,015 622,540 489,652 587,767 492,198 
2023 548,483 630,388 491,111 592,663 495,505 
2024 552,245 639,075 492,318 596,930 498,972 
2025 556,277 647,791 494,383 601,369 502,678 
2026 560,554 656,939 496,789 605,967 506,593 
2027 565,096 666,679 499,506 610,202 510,667 
2028 569,861 675,791 503,151 615,760 515,071 
2029 574,955 686,273 506,581 620,831 519,672 
2030 580,049 696,755 510,011 625,903 524,274 
2031 585,144 707,238 513,441 630,975 528,876 
2032 590,238 717,721 516,871 636,047 533,477 
2033 595,332 728,205 520,301 641,119 538,079 
2034 600,427 738,690 523,731 646,191 542,681 

ANNUAL GROWTH RATES 
1999-2004 0.2% 
2004-2009 1.0% 
2009-2014 -0.6% 
2014-2019 0.8% 3.1% -1.1% 2.3% -1.2% 
2019-2024 0.6% 1.3% 0.2% 0.6% 0.6% 
2024-2029 0.8% 1.4% 0.6% 0.8% 0.8% 
2029-2034 0.9% 1.5% 0.7% 0.8% 0.9% 
2014-2034 0.8% 1.8% 0.1% 1.1% 0.3% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RURAL SYSTEM CP DEMAND - WINTER 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Adjusted Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (kW) (kW) (kW) (kW) 
1999 389,245 
2000 378,524 
2001 423,149 
2002 380,606 
2003 460,626 
2004 430,124 
2005 444,494 
2006 439,167 
2007 489,272 
2008 511,901 
2009 560,598 
2010 507,388 
2011 532,501 
2012 456,468 
2013 484,077 
2014 616,023 513,669 

2015 522,230 559,368 489,555 629,903 436,000 
2016 525,014 569,573 487,190 631,064 437,531 
2017 526,269 578,732 483,526 630,425 438,244 
2018 527,841 585,485 482,332 634,036 439,957 
2019 529,799 592,829 481,770 636,888 441,822 
2020 532,074 599,919 482,157 638,635 443,714 
2021 535,331 607,548 482,732 642,216 446,532 
2022 538,386 614,967 483,696 646,712 449,348 
2023 541,758 622,659 485,090 651,740 452,442 
2024 545,505 631,275 486,310 656,173 455,674 
2025 549,550 639,957 488,404 660,797 459,143 
2026 553,871 649,106 490,866 665,600 462,817 
2027 558,504 658,902 493,679 670,047 466,621 
2028 563,399 668,128 497,445 675,834 470,838 
2029 568,623 678,715 501,002 681,168 475,174 
2030 573,848 689,306 504,558 686,502 479,509 
2031 579,072 699,899 508,113 691,836 483,845 
2032 584,296 710,496 511,668 697,171 488,181 
2033 589,520 721,096 515,222 702,505 492,517 
2034 594,745 731,699 518,775 707,839 496,852 

ANNUAL GROWTH RATES 
1999-2004 2.0% 
2004-2009 5.4% 
2009-2014 1.9% 
2014-2019 0.6% 2.9% -1.3% 4.4% -3.0% 
2019-2024 0.6% 1.3% 0.2% 0.6% 0.6% 
2024-2029 0.8% 1.5% 0.6% 0.8% 0.8% 
2029-2034 0.9% 1.5% 0.7% 0.8% 0.9% 
2014-2034 0.7% 1.8% 0.0% 1.6% -0.2% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

RESIDENTIAL ENERGY SALES 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Normalized Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 1,215,474 1,264,625 
2000 1,264,194 1,264,292 
2001 1,246,139 1,272,751 
2002 1,371,067 1,333,438 
2003 1,340,451 1,381,531 
2004 1,362,667 1,406,577 
2005 1,452,182 1,451,236 
2006 1,415,359 1,463,678 
2007 1,534,506 1,502,774 
2008 1,529,478 1,517,852 
2009 1,426,775 1,458,294 
2010 1,611,212 1,526,991 
2011 1,530,090 1,529,904 
2012 1,465,749 1,480,285 
2013 1,495,894 1,478,411 
2014 1 517 068 1 467,145 

2015 1,470,062 1,520,758 1,419,005 1,574,131 1,361,951 
2016 1,457,938 1,525,835 1,389,743 1,560,894 1,351,544 
2017 1,447,437 1,534,030 1,363,236 1,548,912 1,342,410 
2018 1,461,984 1,558,554 1,367,995 1,563,988 1,356,597 
2019 1,475,491 1,584,354 1,371,164 1,577,172 1,369,387 
2020 1,483,603 1,601,752 1,371,764 1,586,522 1,376,496 
2021 1,497,662 1,625,679 1,376,113 1,601,343 1,390,037 
2022 1,517,257 1,654,819 1,386,729 1,621,559 1,408,213 
2023 1,538,630 1,685,566 1,399,449 1,644,089 1,428,582 
2024 1,556,728 1,714,802 1,406,559 1,662,566 1,445,842 
2025 1,576,452 1,744,522 1,417,124 1,683,464 1,464,075 
2026 1,597,333 1,775,761 1,428,556 1,705,010 1,483,885 
2027 1,616,338 1,805,630 1,437,910 1,725,298 1,502,129 
2028 1,643,253 1,840,289 1,456,703 1,753,245 1,527,449 
2029 1,666,646 1,874,996 1,470,204 1,777,944 1,549,366 
2030 1,690,039 1,909,704 1,483,705 1,802,643 1,571,284 
2031 1,713,432 1,944,411 1,497,206 1,827,341 1,593,202 
2032 1,736,825 1,979,118 1,510,706 1,852,040 1,615,119 
2033 1,760,218 2,013,825 1,524,207 1,876,739 1,637,037 
2034 1,783,611 2,048,532 1,537,708 1,901,438 1,658,955 

ANNUAL GROWTH RATES 
1999-2004 2.3% 2.2% 
2004-2009 0.9% 0.7% 
2009-2014 1.2% 0.1% 
2014-2019 0.1% 1.5% -1.3% 1.5% -1.4% 
2019-2024 1.1% 1.6% 0.5% 1.1% 1.1% 
2024-2029 1.4% 1.8% 0.9% 1.4% 1.4% 
2029-2034 1.4% 1.8% 0.9% 1.4% 1.4% 
2014-2034 1.0% 1.7% 0.2% 1.3% 0.6% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

SMALL COMMERCIAL ENERGY SALES 

Base Weather ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Normalized Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 478,067 
2000 509,568 
2001 528,560 
2002 507,563 
2003 509,312 
2004 521,300 
2005 553,496 
2006 568,398 581,519 
2007 608,391 594,961 
2008 602,535 600,097 
2009 569,297 579,549 
2010 618,684 594,230 
2011 599,542 597,655 
2012 595,342 594,448 
2013 615,002 611,247 
2014 624 488 613 604 

2015 622,642 689,791 554,383 656,178 590,347 
2016 634,930 710,569 556,530 669,212 601,908 
2017 646,338 730,130 558,192 681,318 612,638 
2018 656,633 747,815 559,651 692,231 622,331 
2019 664,366 761,223 560,595 700,404 629,635 
2020 671,691 773,894 561,527 708,143 636,556 
2021 678,707 786,016 562,434 715,553 643,185 
2022 685,679 798,020 563,389 722,919 649,772 
2023 692,785 810,209 564,418 730,428 656,482 
2024 699,499 821,716 565,402 737,521 662,826 
2025 705,899 832,664 566,366 744,278 668,875 
2026 712,077 843,213 567,322 750,801 674,715 
2027 717,886 853,114 568,240 756,932 680,208 
2028 723,680 862,953 569,202 763,048 685,684 
2029 729,506 872,810 570,212 769,201 691,188 
2030 735,331 882,668 571,222 775,353 696,692 
2031 741,157 892,525 572,232 781,506 702,196 
2032 746,983 902,382 573,242 787,659 707,700 
2033 752,808 912,239 574,252 793,811 713,204 
2034 758,634 922,097 575,262 799,964 718,708 

ANNUAL GROWTH RATES 
1999-2004 1.7% 
2004-2009 1.8% 
2009-2014 1.9% 1.1% 
2014-2019 1.6% 4.4% -1.8% 2.7% 0.5% 
2019-2024 1.0% 1.5% 0.2% 1.0% 1.0% 
2024-2029 0.8% 1.2% 0.2% 0.8% 0.8% 
2029-2034 0.8% 1.1% 0.2% 0.8% 0.8% 
2014-2034 1.1% 2.1% -0.3% 1.3% 0.8% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

LARGE COMMERCIAL ENERGY SALES 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 1,658,114 
2000 1,642,917 
2001 1,414,538 
2002 1,238,353 
2003 1,151,279 
2004 1,140,217 
2005 1,123,081 
2006 1,103,512 
2007 1,071,969 
2008 1,080,619 
2009 1,092,667 
2010 1,083,734 
2011 1,146,619 
2012 1,302,573 
2013 1,323,552 
2014 1185 042 

2015 1,117,726 1,196,849 1,038,602 1,117,726 1,117,726 
2016 1,217,976 1,301,036 1,134,915 1,217,976 1,217,976 
2017 1,262,850 1,348,155 1,177,546 1,262,850 1,262,850 
2018 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2019 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2020 1,260,519 1,345,707 1,175,332 1,260,519 1,260,519 
2021 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2022 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2023 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2024 1,260,519 1,345,707 1,175,332 1,260,519 1,260,519 
2025 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2026 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2027 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2028 1,260,519 1,345,707 1,175,332 1,260,519 1,260,519 
2029 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2030 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2031 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2032 1,260,519 1,345,707 1,175,332 1,260,519 1,260,519 
2033 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 
2034 1,260,004 1,345,166 1,174,842 1,260,004 1,260,004 

ANNUAL GROWTH RATES 
1999-2004 -7.2% 
2004-2009 -0.8% 
2009-2014 1.6% 
2014-2019 2.6% -0.2% 1.2% 1.2% 
2019-2024 0.0% 0.0% 0.0% 0.0% 
2024-2029 0.0% 0.0% 0.0% 0.0% 
2029-2034 0.0% 0.0% 0.0% 0.0% 
2014-2034 0.6% 0.0% 0.3% 0.3% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

LARGE COMMERCIAL ENERGY SALES - RURAL 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) {MWh) 
1999 113,526 
2000 103,533 
2001 113,852 
2002 120,089 
2003 128,476 
2004 138,427 
2005 141,995 
2006 139,821 
2007 145,200 
2008 147,038 
2009 124,286 
2010 121,477 
2011 130,264 
2012 135,134 
2013 157,230 
2014 154 966 

2015 154,915 185,898 123,932 154,915 154,915 
2016 147,745 177,294 118,196 147,745 147,745 
2017 147,745 177,294 118,196 147,745 147,745 
2018 147,745 177,294 118,196 147,745 147,745 
2019 147,745 177,294 118,196 147,745 147,745 
2020 147,745 177,294 118,196 147,745 147,745 
2021 147,745 177,294 118,196 147,745 147,745 
2022 147,745 177,294 118,196 147,745 147,745 
2023 147,745 177,294 118,196 147,745 147,745 
2024 147,745 177,294 118,196 147,745 147,745 
2025 147,745 177,294 118,196 147,745 147,745 
2026 147,745 177,294 118,196 147,745 147,745 
2027 147,745 177,294 118,196 147,745 147,745 
2028 147,745 177,294 118,196 147,745 147,745 
2029 147,745 177,294 118,196 147,745 147,745 
2030 147,745 177,294 118,196 147,745 147,745 
2031 147,745 177,294 118,196 147,745 147,745 
2032 147,745 177,294 118,196 147,745 147,745 
2033 147,745 177,294 118,196 147,745 147,745 
2034 147,745 177,294 118,196 147,745 147,745 

ANNUAL GROWTH RATES 
1999-2004 4.0% 
2004-2009 -2.1% 
2009-2014 4.5% 
2014-2019 2.7% -5.3% -0.9% -0.9% 
2019-2024 0.0% 0.0% 0.0% 0.0% 
2024-2029 0.0% 0.0% 0.0% 0.0% 
2029-2034 0.0% 0.0% 0.0% 0.0% 
2014-2034 0.7% -1.3% -0.2% -0.2% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

LARGE COMMERCIAL ENERGY SALES - DIRECT SERVE 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year {MWh) {MWh) {MWh) {MWh) {MWh) 
1999 1,544,587 
2000 1,539,384 
2001 1,300,686 
2002 1,118,264 
2003 1,022,803 
2004 1,001,791 
2005 981,086 
2006 963,691 
2007 926,769 
2008 933,580 
2009 968,381 
2010 962,257 
2011 1,016,356 
2012 1,167,439 
2013 1,166,322 
2014 1 030 075 

2015 962,811 1,010,951 914,670 962,811 962,811 
2016 1,070,231 1,123,742 1,016,719 1,070,231 1,070,231 
2017 1,115,105 1,170,861 1,059,350 1,115,105 1,115,105 
2018 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2019 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2020 1,112,774 1,168,413 1,057,136 1,112,774 1,112,774 
2021 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2022 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2023 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2024 1,112,774 1,168,413 1,057,136 1,112,774 1,112,774 
2025 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2026 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2027 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2028 1,112,774 1,168,413 1,057,136 1,112,774 1,112,774 
2029 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2030 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2031 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2032 1,112,774 1,168,413 1,057,136 1,112,774 1,112,774 
2033 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 
2034 1,112,259 1,167,872 1,056,646 1,112,259 1,112,259 

ANNUAL GROWTH RATES 
1999-2004 -8.3% 
2004-2009 -0.7% 
2009-2014 1.2% 
2014-2019 2.5% 0.5% 1.5% 1.5% 
2019-2024 0.0% 0.0% 0.0%· 0.0% 
2024-2029 0.0% 0.0% 0.0% 0.0% 
2029-2034 0.0% 0.0% 0.0% 0.0% 
2014-2034 0.6% 0.1% 0.4% 0.4% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST- RANGE FORECASTS 

STR.EFT LIGHTING ENERGY SALES 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
Case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 3,138 
2000 3,191 
2001 3,104 
2002 3,277 
2003 3,235 
2004 2,997 
2005 3,077 
2006 3,104 
2007 3,175 
2008 3,287 
2009 3,246 
2010 3,438 
2011 3,409 
2012 3,454 
2013 3,486 
2014 3,461 

2015 3,472 3,645 3,298 3,472 3,472 
2016 3,475 3,649 3,301 3,475 3,475 
2017 3,478 3,652 3,304 3,478 3,478 
2018 3,481 3,655 3,307 3,481 3,481 
2019 3,484 3,658 3,310 3,484 3,484 
2020 3,487 3,661 3,313 3,487 3,487 
2021 3,490 3,664 3,315 3,490 3,490 
2022 3,493 3,668 3,318 3,493 3,493 
2023 3,496 3,671 3,321 3,496 3,496 
2024 3,499 3,674 3,324 3,499 3,499 
2025 3,502 3,677 3,327 3,502 3,502 
2026 3,505 3,680 3,330 3,505 3,505 
2027 3,508 3,684 3,333 3,508 3,508 
2028 3,511 3,687 3,336 3,511 3,511 
2029 3,514 3,690 3,338 3,514 3,514 
2030 3,517 3,693 3,341 3,517 3,517 
2031 3,520 3,696 3,344 3,520 3,520 
2032 3,523 3,699 3,347 3,523 3,523 
2033 3,526 3,703 3,350 3,526 3,526 
2034 3,529 3,706 3,353 3,529 3,529 

ANNUAL GROWTH RATES 
1999-2004 -0.9% 
2004-2009 1.6% 
2009-2014 1.3% 
2014-2019 1.1% -0.9% 0.1% 0.1% 
2019-2024 0.1% 0.1% 0.1% 0.1% 
2024-2029 0.1% 0.1% 0.1% 0.1% 
2029-2034 0.1% 0.1% 0.1% 0.1% 
2014-2034 0.3% -0.2% 0.1% 0.1% 
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BIG RIVERS ELECTRIC CORPORATION 

2015 LONG-TERM LOAD FORECAST - RANGE FORECASTS 

IRRIGA 710N ENERGY SALES 

Base ECONOMIC SCENARIOS WEATHER SCENARIOS 
case Optimistic Pessimistic Extreme Mild 

Year (MWh) (MWh) (MWh) (MWh) (MWh) 
1999 121 
2000 70 
2001 75 
2002 38 
2003 113 
2004 164 
2005 114 
2006 65 
2007 1,068 
2008 432 
2009 406 
2010 356 
2011 269 
2012 440 
2013 48 
2014 136 

2015 298 358 239 567 30 
2016 298 358 239 567 30 
2017 298 358 239 567 30 
2018 298 358 239 567 30 
2019 298 358 239 567 30 
2020 298 358 239 567 30 
2021 298 358 239 567 30 
2022 298 358 239 567 30 
2023 298 358 239 567 30 
2024 298 358 239 567 30 
2025 298 358 239 567 30 
2026 298 358 239 567 30 
2027 298 358 239 567 30 
2028 298 358 239 567 30 
2029 298 358 239 567 30 
2030 298 358 239 567 30 
2031 298 358 239 567 30 
2032 298 358 239 567 30 
2033 298 358 239 567 30 
2034 298 358 239 567 30 

ANNUAL GROWTH RATES 
1999-2004 6.2% 
2004-2009 19.9% 
2009-2014 -19.6% 
2014-2019 21.3% 11.8% 32.9% -26.2% 
2019-2024 0.0% 0.0% 0.0% 0.0% 
2024-2029 0.0% 0.0% 0.0% 0.0% 
2029-2034 0.0% 0.0% 0.0% 0.0% 
2014-2034 4.9% 2.8% 7.4% -7.3% 
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Big Rivers 2015 Load Forecast 

Appendix: C - Forecast Model Specifications 



Meade County Rural Electric Cooperative Corporation 

Residentia l Customers 

Variable 
CONST 

ModelData.Trendl 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Short Term Model 

Coefficient StdErr I T-Stat 
21885.404 163.513 133.845 

11.614 0.431 26.939 

1 

84 

82 

0.898 

0.897 

9.148 

9.206 

725.71 

0.0000 

-501.41 

6,661,170.33 

752,663.91 

9,178.83 

95.81 

81.32 

0.31% 

0.224 

#NA 

397.82 

0.0000 

0.170 

1.955 

4.223 

0.1210 

P-Value Definition 
0.00% Constant term 

0.00% 
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Variable 

CONST 

ModelData.HH 

AR(l) 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Meade County Rural Electric Cooperative Corporation 

Residential Customers 

Long Term Model 

Coefficient 

81,312.69 

396.395 

1.000 

30 

419 

416 

1.000 

1.000 

7.521 

7.550 

2,060,988.83 

0.0000 

-2,167.24 

7,558,891,910.18 

762,861.74 

1,833.80 

42.82 

31.16 

0.16% 

1.884 

#NA 

176.28 

0.0000 

-0.759 

10.159 

934.969 

0.0000 

Std Err 

117,754.6 

97.765 

0.000623843 

T-Stat 

0.691 

4.055 

1602.4 

P-Value Definition 

49.02% Constant term 

0.01% 

0.00% 
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Meade County Rura l Electric Cooperative Corporation 

Small Commercial Customers 

Variable 

CONST 

ModelDat a.Trendl 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BI C 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs.% Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Short Term Model 

Coefficient StdErr I T-Stat 

979.674 45.833 21.375 

3.073 0.145 21.139 

1 

144 

142 

0.759 

0.757 

8.582 

8.623 

446.85 

0.0000 

-820.20 

2,350,129.44 

746,824.72 

5,259.33 

72.52 

64.12 

3.44% 

0.020 

#NA 

1198.63 

0.0000 

-0.451 

1.831 

13.086 

0.0014 

P-Value Definition 

0.00% Constant t erm 

0.00% 
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Variable 

Meade County Rural Electric Cooperative Corporation 

Small Commercial Customers 

Long Term Model 

Coefficient Std Err T-Stat I P-Value I Definition 
CONST 1.78 2.21 0.806 42.10% Constant term 

ModelData.Emp 1.620 1.165 1.390 16.53% 

Scom_Con_LT.LagDep(l) 0.994 0.004287334 231.873 0.00% 

Model Statistics 
Iterations 1 

Adjusted Observations 383 

Deg. of Freedom for Error 380 

R-Squared 0.999 

Adjusted R-Squared 0.999 

AIC 4.237 

BIC 4.268 

F-Statistic 301,833.36 

Prob (F-Statistic) 0.0000 

Log-Likelihood -1,351.79 

Model Sum of Squares 41,437,844.99 

Sum of Squared Errors 26,084.56 

Mean Squared Error 68.64 

Std. Error of Regression 8.29 

Mean Abs. Dev. (MAD) 5.92 

Mean Abs. % Err. (MAPE) 0.38% 

Durbin-Watson Statistic 1.775 

Durbin-H Statistic 2.207722066 

Ljung-Box Statistic 48.00 

Prob (Ljung-Box) 0.0025 

Skewness 1.124 

Kurtosis 8.865 

Jarque-Bera 629.606 

Prob (Jarque-Bera) 0.0000 
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Meade County Rura l Electric Cooperative Corporation 

Residential kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I 
ModelData.BASE 2,008.05 92.44 21.724 0.00% 

ModelData.COOL 134.139 21.923 6.119 0.00% 

ModelData.HEAT 292.858 15.937 18.376 0.00% 

Binary.January 143.568 36.229 3.963 0.01% 

Binary.February 193.083 33.011 5.849 0.00% 

Binary.April 88.946 30.962 2.873 0.46% 

Binary.June 81.436 50.433 1.615 10.81% 

Binary.Ju ly 146.668 62.515 2.346 2.00% 

Binary.August 189.116 60.320 3.135 0.20% 

Binary.September 232.749 36.993 6.292 0.00% 

Model Statistics 

Iterations 1 

Adjusted Observations 192 

Deg. of Freedom for Error 182 

R-Squared 0.836 

Adjusted R-Squared 0.827 

AIC 9.428 

BIC 9.597 

F-Statistic #NA 

Prob (F-Statistic) #NA 

Log-Likelihood -1,167.50 

Model Sum of Squares 10,923,572.92 

Sum of Squared Errors 2,150,217.62 

Mean Squared Error 11,814.38 

Std. Error of Regression 108.69 

Mean Abs. Dev. (MAD) 80.82 

Mean Abs. % Err. (MAPE) 7.56% 

Durbin-Watson Statistic 1.973 

Durbin-H Statistic #NA 

Ljung-Box Statistic 165.78 

Prob (Ljung-Box) 0.0000 

Skewness 0.114 

Kurtosis 3.388 

Jarque-Bera 1.624 

Prob (Jarque-Bera) 0.4440 

Definition 
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Variable 

Meade County Rura l Electric Cooperative Corporation 

Small Commercial kWh Use per Customer per Month 

Coefficient StdErr I T-Stat I P-Value I Definition 
CONST 3,755.22 202.67 18.529 0.00% Constant term 

MonthlyModel.WTHDDSC 0.089 0.205 0.435 66.41% 

MonthlyModel.WTCDDSC 1.914 0.383 4.996 0.00% 

Binary.February 52.379 101.514 0.516 60.64% 

Binary.March -330.779 123.416 -2.680 0.79% 

Binary.April -299.239 171.146 -1.748 8.18% 

Binary.May -474.747 204.928 -2.317 2.14% 

Binary.June -421.135 238.629 -1.765 7.90% 

Binary.July -338.346 261.475 -1.294 19.70% 

Binary.August -42.328 260.262 -0.163 87.09% 

Binary.September 274.241 217.414 1.261 20.85% 

Binary.October -120.395 175.035 -0.688 49.23% 

Binary.November -162.494 126.968 -1.280 20.19% 

Binary.December -151.228 96.366 -1.569 11.80% 

Model Statistics 
Iterations 1 

Adjusted Observations 240 

Deg. of Freedom for Error 226 

R-Squared 0.609 

Adjusted R-Squared 0.586 

AIC 11.449 

BIC 11.652 

F-Statistic 27.06 

Prob (F-Statistic) 0.0000 

Log-Likelihood -1,700.44 

Model Sum of Squares 31,193,321.64 

Sum of Squared Errors 20,036,494. 78 

Mean Squared Error 88,657.06 

Std. Error of Regression 297.75 

Mean Abs. Dev. (MAD) 231.84 

Mean Abs. % Err. (MAPE) 6.00% 

Durbin-Watson Statistic 0.828 

Durbin-H Statistic #NA 

Ljung-Box Statistic 890.22 

Prob (Ljung-Box) 0.0000 

Skewness 0.117 

Kurtosis 2.904 

Jarque-Bera 0.641 

Prob (Jarque-Bera) 0.7259 
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Variable 

Meade County Rural Electric Cooperative Corporation 

Rural System Peak Demand 

Coefficient Std Err I T-Stat I P-Value I Definit ion 

CONST (60,975.90) 8,822.61 -6.911 0.00% Constant term 

ModelData.EGY_ TREND 

MonthlyModel.PeakHDD 

MonthlyModel.PeakCDD 

Binary.February 

Binary.March 

Binary.April 

Binary.May 

Binary.June 

Binary.July 

Binary.August 

Binary.September 

Binary.October 

Binary.November 

Binary.December 

AR(l) 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Lj ung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

2.501 

1315.667 

1142.209 

-1873.493 

-4892.751 

-6761.750 

10360.102 

19831.138 

21889.949 

22557.118 

16841.176 

10249.155 

-5384.140 

-3140.937 

0.351 

8 
192 

176 

0.910 

0.902 

17.260 

17.531 

118.75 

0.0000 

-1,913.37 

51,517,956,365 

5,090,226,036.09 

28,921, 738.84 

5,377.89 

4,110.56 

5.05% 

2.083 

#NA 

78.65 

0.0000 

0.044 

3.268 

0.635 

0.7279 

0.183 13.668 0.00% 

99.096 13.277 0.00% 

162.857 7.014 0.00% 

1706.913 -1.098 27.39% 

2327.581 -2 .102 3.70% 

3198.746 -2.114 3.59% 

7092.717 1.461 14.59% 

7561.999 2.622 0.95% 

7777.866 2.814 0.54% 

7815.759 2.886 0.44% 

7496.204 2.247 2.59% 

6760.655 1.516 13.13% 

2498.827 -2.155 3.25% 

1699.319 -1.848 6.62% 

0.068 5.184 0.00% 
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Variable 
CONST 

ModelData.Trendl 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Stat istic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H St atist ic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Residential Customers 

Short Term Model 

Coefficient StdErr I T-Stat 
19866.993 131.010 151.645 

17.338 0.416 41.720 

1 

144 

142 

0.925 

0.924 

10.682 

10.723 

1,740.53 

0.0000 

-971.44 

74,793,008.44 

6,101,930.50 

42,971.34 

207.30 

170.83 

0.68% 

0.030 

#NA 

1061.98 

0.0000 

-0.773 

2.562 

15.478 

0.0004 

P-Value Definition 
0.00% Constant term 

0.00% 
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Variable 

CONST 

ModelData.HH 

AR(l) 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skew ness 

Kurtosis 

Ja rque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Residential Customers 

Long Term Model 

Coefficient Std Err T-Stat 

(12,912,366.53) 6,079,134,332.6 -0.002 

278.514 119.234 2.336 

1.000 0.000667986 1497.04 

99 

419 

416 

1.000 

1.000 

7. 132 

7.161 

1,881,218.03 

0.0000 

-2,085.64 

4,673,582,233.41 

516,742.39 

1,242.17 

35.24 

27.51 

0.13% 

1.627 

#NA 

298.03 

0.0000 

-0.188 

3.494 

6.740 

0.0344 

P-Value Definition 

99.83% Constant term 

2.00% 

0.00% 
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Variable 

CONST 

ModelData.Trendl 

Model Statistics 

Iterations 

Adjusted Observat ions 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

SIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statist ic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Small Commercia l Customers 

Short Term Model 

Coefficient StdErr I T-Stat 

624.883 31.535 19.816 

6.824 0.100 68.222 

1 

144 

142 

0.970 

0.970 

7.834 

7.875 

4,654.24 

0.0000 

-766.35 

11,587,693.30 

353,538.53 

2,489.71 

49.90 

41.00 

1.46% 

0.136 

#NA 

1025.03 

0.0000 

-0.193 

2.469 

2.589 

0.2740 

P-Value Definition 

0.00% Constant term 

0.00% 
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Variable 
CONST 

ModelData.Emp 

Scom_Con_LT. LagDep(l) 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs.% Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H St atist ic 

Ljung-Box St atistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Jackson Purchase Energy Corporation 

Small Commercial Customers 

Long Term Model 

Coefficient I 
(3.72) 

0.284 

StdErr 
5.48 

0.228 

T-Stat I P-Value I Definition 
-0.678 49.79% Constant term 

1.246 21.36% 

0.999 0.002346417 425.685 0.00% 

1 

383 

380 

1.000 

0.999 

5.230 

5.261 

381,036.65 

0.0000 

-1,541.93 

141,194,495.80 

70,405.18 

185.28 

13.61 

9.57 

0.46% 

2.162 

-1.587177806 

22.76 

0.5342 

-0.266 

5.888 

137.623 

0.0000 
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Variable 

Jackson Purchase Energy Corporation 

Residential kWh Use per Customer per Month 

Coefficient StdErr I T-Stat I P-Value I Definition 
CONST 221.68 122.28 1.813 7.15% Constant term 

ModelData.BASE 1283.752 430.742 2.980 0.33% 

ModelData.COOL 298.699 24.674 12.106 0.00% 

ModelData.HEAT 355.922 13.406 26.550 0.00% 

Binary.February -131.302 35.831 -3.664 0.03% 

Binary.June 155.346 55.520 2.798 0.57% 

Binary.July 181.041 68.317 2.650 0.87% 

Binary.August 142.635 65.871 2.165 3.16% 

Binary.September 107.408 40.222 2.670 0.83% 

Model Statistics 
Iterations 1 

Adjusted Observations 192 

Deg. of Freedom for Error 183 

R-Squared 0.864 

Adjusted R-Squared 0.858 

AIC 9.635 

BIC 9.788 

F-Statistic 145.45 

Prob (F-Statistic) 0.0000 

Log-Likelihood -1,188.44 

Model Sum of Squares 17,003,641.26 

Sum of Squared Errors 2,674,208.69 

Mean Squared Error 14,613.16 

Std. Error of Regress ion 120.88 

Mean Abs. Dev. (MAD) 90.21 

Mean Abs. % Err. (MAPE) 7.54% 

Durbin-Watson St atistic 2.418 

Durbin-H Statistic #NA 

ljung-Box Statistic 50.20 

Prob (Ljung-Box) 0.0013 

Skewness 0.198 

Kurtosis 3.788 

Jarque-Bera 6.224 

Prob (Jarque-Bera) 0.0445 
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Jackson Purchase Energy Corporation 

Small Commercial kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I Definition 

CONST 2,049.87 449.26 4.563 0.00% Constant term 

MonthlyModel. WTH DDSC 1.930 0.378 5.101 0.00% 

MonthlyModel.WTCDDSC 3.652 0.739 4.941 0.00% 

SCOM_USE.lagDep(l) 0.289 0.058 4.971 0.00% 

Binary.February -389.308 179.818 -2.165 3.14% 

Binary.March 183.781 220.840 0.832 40.62% 

Binary.April 565.871 304.811 1.856 6.47% 

Binary.May 1068.401 370.756 2.882 0.43% 

Binary.June 1000.468 434.719 2.301 2.23% 

Binary.July 761.629 474.677 1.605 11.00% 

Binary.August 594.121 467.288 1.271 20.49% 

Binary.September 448.993 389.629 1.152 25.04% 

Binary.October 509.201 307.765 1.655 9.94% 

Binary.November 313.662 219.588 1.428 15.46% 

Binary.December 157.665 169.792 0.929 35.41% 

Model Statistics 
Iterations 1 

Adjusted Observations 240 

Deg. of Freedom for Error 225 

R-Squared 0.597 

Adjusted R-Squared 0.572 

AIC 12.580 

BIC 12.797 

F-Statistic 23.81 

Prob (F-Statistic) 0.0000 

Log-Likelihood -1,835.12 

Model Sum of Squares 91,206,355.09 

Sum of Squared Errors 61,555,110.89 

Mean Squared Error 273,578.27 

Std. Error of Regression 523.05 

Mean Abs. Dev. (MAD) 349.92 

Mean Abs. % Err. (MAPE) 6.75% 

Durbin-Watson Statistic 2.033 

Durbin-H Statistic -0.591627603 

Ljung-Box Statistic 96.36 

Prob (Ljung-Box) 0.0000 

Skewness 0.812 

Kurtosis 5.109 

Jarque-Bera 70.868 

Prob (Jarque-Bera) 0.0000 
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Jackson Purchase Energy Corporation 

Rural System Peak Demand 

Variable Coefficient Std Err I T-Stat I P-Value I Definition 

CONST (57,297.82) 12,532.31 -4.572 0.00% Constant term 

ModelData.EGY_TREND 2.208 0.202 10.928 0.00% 

MonthlyModel.PeakHDD 1113.825 109.964 10.129 0.00% 

MonthlyModel.PeakCDD 1960.393 200.431 9.781 0.00% 

Binary.February -4986.870 1999.367 -2.494 1.35% 

Binary.March -8557.989 2572.666 -3.327 0.11% 

Binary.April -9112.394 3419.207 -2.665 0.84% 

Binary.May 3315.824 8167.481 0.406 68.53% 

Binary.June 15258.628 8888.677 1.717 8.78% 

Binary.July 20566.933 9090.724 2.262 2.49% 

Binary.August 21096.388 9166.969 2.301 2.25% 

Binary.September 9830.338 8631.689 1.139 25.63% 

Binary.October -9291.108 7764.258 -1.197 23.31% 

Binary.November -9623.892 2644.073 -3.640 0.04% 

Binary.December -4016.379 1983.470 -2.025 4.44% 

AR(l) 0.289 0.072 3.998 0.01% 

Model Statistics 

Iterations 8 

Adjusted Observations 192 

Deg. of Freedom for Error 176 

R-Squared 0.921 

Adjust ed R-Squared 0.914 

AIC 17.580 

BIC 17.851 

F-Stat istic 136.99 

Prob (F-Statistic) 0.0000 

Log-Li ke lihood -1,944.08 

Model Sum of Squares 81,829,693,164 

Sum of Squared Errors 7,008,837,033.32 

Mean Squared Error 39,822,937 .69 

Std. Error of Regression 6,310.54 

Mean Abs. Dev. (MAD) 4,792.04 

Mean Abs. % Err. (MAPE) 4.25% 

Durbin-Watson Statistic 2.024 

Durbin-H Statistic #NA 

Ljung-Box Statist ic 33.68 

Prob (Ljung-Box) 0.0905 

Skewness 0.279 

Kurtosis 3.134 

Jarque-Bera 2.628 
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Variable 
CONST 

ModelData.Trendl 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Residential Customers 

Short Term Model 

Coefficient StdErr I T-Stat 
42226.641 311.549 135.538 

8.272 0.988 8.371 

1 

144 

142 

0.330 

0.326 

12.415 

12.456 

70.07 

0.0000 

-1,096.18 

17,027,283.03 

34,507 ,189.46 

243,008.38 

492.96 

347.75 

0.78% 

0.112 

#NA 

605.57 

0.0000 

0.895 

3.752 

22.606 

0.0000 

P-Value Definition 
0.00% Constant term 

0.00% 
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Variable 

CONST 

ModelData.HH 

AR(l) 

Model Statistics 

Iterations 

Adjusted Observat ions 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Stat istic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Res idential Customers 

Long Term Model 

Coefficient Std Err 

25,947.61 21,199.0 

221.619 178.012 

0.997 0.001 

11 

419 

416 

0.999 

0.999 

9.344 

9.373 

406,850.09 

0.0000 

-2,549.05 

9,231,976,203.52 

4,719,800.00 

11,345.67 

106.52 

48.33 

0.12% 

1.538 

#NA 

77.99 

0.0000 

-11.798 

198.122 

674407.010 

0.0000 

T-Stat P-Value Definition 

1.224 22.16% Constant term 

1.245 21.38% 

666.884 0.00% 
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Variable 
CONST 

ModelData.Trendl 

Model Statistics 
Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likel ihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Small Commercia l Customers 

Short Term Model 

Coefficient StdErr I T-Stat 
4963.729 168.083 29.531 

13.128 0.443 29.623 

1 

84 

82 

0.915 

0.913 

9.203 

9.261 

877.53 

0.0000 

-503.73 

8,511,233.18 

795,327.14 

9,699.11 

98.48 

83.70 

0.85% 

0.066 

#NA 

441.16 

0.0000 

0.191 

1.806 

5.499 

0.0640 

P-Value Definition 
0.00% Constant term 

0.00% 
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Variable 

CONST 

ModelData.Emp 

Res_Con_LT.Predicted 

MA(l) 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (Jarque-Bera) 

Kenergy Corporation 

Small Commercial Customers 

Long Term Model 

Coefficient 

(22,034.21) 

33.640 

0.622 

0.820 

16 

84 

80 

0.903 

0.900 

8.583 

8.699 

249.60 

0.0000 

-475.67 

3,816,198.49 

407,719.07 

5,096.49 

71.39 

51.66 

0.53% 

0.692 

#NA 

189.41 

0.0000 

0.782 

3.482 

9.373 

0.0092 

Std Err 

2,348.98 

6.915 

0.044 

0.069 

T-Stat I P-Value I Definition 

-9.380 0.00% Constant term 

4.865 0.00% 

14.087 0.00% 

11.863 0.00% 
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Kenergy Corporation 

Residential kWh Use per Customer per Month 

Variable Coefficient StdErr I T-Stat I P-Value I Definition 

ModelData.BASE 2,969.93 51.11 58.105 0.00% 

ModelData.COOL 182.479 8.437 21.630 0.00% 

ModelData.HEAT 275.658 9.196 29.975 0.00% 

Binary.January 69.510 23.382 2.973 0.33% 

Binary.February 115.317 21.365 5.397 0.00% 

Binary.July 134.078 25.705 5.216 0.00% 

Binary.August 248.025 25.099 9.882 0.00% 

Binary.September 203.474 19.486 10.442 0.00% 

Binary.November -162.232 19.114 -8.488 0.00% 

MonthlyModel.Jan2001 -302.321 78.384 -3.857 0.02% 

MonthlyModel.Feb2001 -303.940 78.321 -3.881 0.01% 

Model Statistics 
Iterat ions 1 

Adjusted Observations 240 

Deg. of Freedom for Error 229 

R-Squared 0.914 

Adjusted R-Squared 0.910 

AIC 8.715 

BIC 8.874 

F-Statistic #NA 

Prob (F-Statistic) #NA 

Log-Likelihood -1,375.33 

Model Sum of Squares 14,152,640.94 

Sum of Squared Errors 1,334,243.70 

Mean Squared Error 5,826.39 

Std. Error of Regression 76.33 

Mean Abs. Dev. (MAD) 55.82 

Mean Abs.% Err. (MAPE) 4.37% 

Durbin-Watson Statistic 1.268 

Durbin-H Statistic #NA 

Ljung-Box Statist ic 105.17 

Prob (Ljung-Box) 0.0000 

Skewness 0.475 

Kurtosis 4.574 

Jarque-Bera 33.813 

Prob (Jarque-Bera) 0.0000 
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Kenergy Corporation 

Small Commercial kWh Use per Customer per Month 

Variable Coefficient StdErr I T·Stat I P-Value I Definition 

CONST 1,553.02 166.06 9.352 0.00% Constant term 

Month lyModel.WTHDDSC 1.432 0.170 8.406 0.00% 

Month lyModel. WTCDDSC 3.270 0.319 10.246 0.00% 

Binary.February -347.555 71.550 -4.858 0.00% 

Binary.March -145.149 99.122 -1.464 14.64% 

Binary .April -112.680 136.771 -0.824 41.21% 

Binary.May 322.564 162.590 1.984 5.02% 

Binary.June 594.725 190.162 3.127 0.24% 

Binary.July 463.697 200.195 2.316 2.27% 

Binary.August 283.158 200.304 1.414 16.08% 

Binary.September 270.204 171.275 1.578 11.80% 

Binary.October 368.032 134.973 2.727 0.76% 

Binary.November 542.469 94.665 5.730 0.00% 

Binary.December 513.545 71.761 7.156 0.00% 

Model Statistics 

Iterations 1 

Adjusted Observations 108 

Deg. of Freedom for Error 94 

R-Squared 0.927 

Adjusted R-Squared 0.917 

AIC 10.070 

BIC 10.418 

F-Statistic 91.77 

Prob {F-Statistic) 0.0000 

Log-Likelihood -683.02 

Model Sum of Squares 24,983,377.80 

Sum of Squared Errors 1,968,539.88 

Mean Squared Error 20,941.91 

Std. Error of Regression 144.71 

Mean Abs. Dev. {MAD) 103.12 

Mean Abs. % Err. (MAPE) 3.97% 

Durbin-Watson Statistic 1.099 

Durbin-H Statistic #NA 

Ljung-Box Statistic 54.85 

Prob (Ljung-Box) 0.0003 

Skewness ·0.905 

Kurtosis 4.091 

Jarque-Bera 20.092 

Prob (Jarque-Bera) 0.0000 
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Variable 

CONST 

ModelData.EGY _TREND 

MonthlyModel.PeakHDD 

MonthlyModel .PeakCDD 

MonthlyModel.Oct2009 

MonthlyModel .Oct2010 

AR(l) 

Model Statistics 

Iterations 

Adjusted Observations 

Deg. of Freedom for Error 

R-Squared 

Adjusted R-Squared 

AIC 

BIC 

F-Statistic 

Prob (F-Statistic) 

Log-Likelihood 

Model Sum of Squares 

Sum of Squared Errors 

Mean Squared Error 

Std. Error of Regression 

Mean Abs. Dev. (MAD) 

Mean Abs. % Err. (MAPE) 

Durbin-Watson Statistic 

Durbin-H Statistic 

Ljung-Box Statistic 

Prob (Ljung-Box) 

Skewness 

Kurtosis 

Jarque-Bera 

Prob (J arque-Bera) 

Kenergy Corporation 

Rural System Peak Demand 

Coefficient Std Err 

(139,008.77) 9,531.19 

2.266 0.093 

2504.324 93.498 

5150.214 170.606 

16735.066 13708.116 

-63987.355 13589.576 

0.262 0.059 

8 

276 

269 

0.892 

0.889 

19.109 

19.201 

369.72 

0.0000 

-3,021.62 

430,477,139,406 

52,200,323,619.04 

194,053,247.65 

13,930.30 

10,798.91 

5.87% 

1.956 

#NA 

92.73 

0.0000 

-0.275 

3.154 

3.751 

0.1533 

I T-Stat I P-Value I Definition 

-14.585 0.00% Constant term 

24.257 0.00% 

26.785 0.00% 

30.188 0.00% 

1.221 22.32% 

-4.709 0.00% 

4.420 0.00% 
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Appendix D - Glossary 



Big Rivers 

C&I 

CHP 

Commission 

DOE 

DSM 

EE 

EF 

EIA 

EPA 

GDP 

GOS 

GWH 

HMP&l 

HSPF 

IRP 

JPEC 

Kenergy 

KW 

kWh 

UC 

MCRECC 

MDA 

Members 

MISO 

MW 

MWH 

NERC 

NCP 

RC UST 

RUS 

RUSE 

SAE 

SEER 

SEPA 

The 2010 IRP 

Glossary 

Big Rivers Electric Corporation 

Commercial and Industrial 

Combined Heat and Power 

Kentucky Public Service Commission 

U. S. Department of Energy 

Demand-Side Management 

Energy Efficiency 

Efficiency Factor 

Energy Information Administration 

Environmental Protection Agency 

Gross Domestic Product 

GOS Associates, Inc. 

Gigawatt hours 

Henderson Municipal Power & Light 

Heating Seasonal Performance Factor 

Integrated Resource Plan 

Jackson Purchase Energy Corporation 

Kenergy Corp. 

Ki lowatt 

Ki lowatt hours 

large Industrial Customer Tariff 

Meade County Rural Electric Cooperative Corporation 

MDA EarthSat Weather data provider 

Collectively: MCRECC, Kenergy, JPEC 

Midcontinent Independent System Operator, Inc. 

Megawatt 

Megawatt hours 

North American Electric Reliability Counci l 

Non-coincident peak 

Rural system customers 

Rural Utilities Services 

Rural system energy use per customer 

Statistically Adjusted End-Use 

Seasonal Energy Efficiency Ratio 

Southeastern Power Administration 

Case No. 2010-00443 
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1.1 BACKGROUND 

Big Rivers Electric Corporation ("Big Rivers" or "the Company" ) commissioned GOS Associates ("GOS") to 
conduct a study of the potential for electric energy efficiency and demand response programs to reduce 
electric consumption and peak demand throughout Big Rivers Members' service territories. Improving 
energy efficiency and lowering electric demand in homes, businesses, and industries can be a cost
effective way to address the challenges of increasing energy cost s and the increasing demand for energy. 
Consequently, demand-side management ("DSM" ) potential studies are important and helpful tools for 
identifying those DSM measures that are the most cost-effective which have the most electricity savings 
potential. The results of this study provide a roadmap for the development of detailed program plans for 
cost effective DSM measures. 

This report presents results from the evaluation of opportunities for energy efficiency programs in the Big 
Rivers Members' service territories. Estimates of technical potential, economic potential, and achievable 
potentia l are provided for the ten-year period spanning 2017-2026 for t he residential and 
commercial/industrial ("C&I" ), or nonresidential) sectors. Results from two program potential scenarios 
are also presented to estimate the portion of the achievable potential that could be achieved given 
specific funding levels for existing Big Rivers DSM programs. 

All results were developed using customized residential and C&I sector-level potential assessment Excel 
models and Company-specific cost effectiveness criteria including the most recent Big Rivers avoided 
energy and capacity cost projections for electricity. The results of this study provide detailed information 
on energy efficiency measures that are cost-effective and have potential kWh and kW savings. The data 
referenced in this report were the best available at the time this analysis was developed. As building and 
appliance codes and energy efficiency standards change, and as energy prices fluctuate, additional 
opportunities for energy efficiency may occur while current practices may become outdated. Actual 
energy and demand savings will depend upon the level and degree of voluntary member system 
participation in DSM programs. 

1.2 STUDY SCOPE 

This study examines the potential to reduce electric consumption and peak demand through the 
implementation of DSM technologies and practices in residential, commercial, and industrial facilities. 
The study assessed energy efficiency potential and demand response throughout Big Rivers Members' 
service territories over ten years, from 2017 through 2026. 

The study had five primary objectives: 

• Develop databases of energy efficiency and demand response measures in the residential and 
nonresidential sectors. The measure database reflects current industry knowledge of energy 
efficiency and demand response measures, accounts for known codes and standards, and aligns 
with the market and demographics of Big Rivers Members' customers. 

• Evaluate the electric DSM technical potential savings in Big Rivers Members' territories; 

• Calculate the Total Resource Cost ("TRC") test and Utility Cost Test ("UCT" ) benefit-cost ratios for 
potential electric energy efficiency measures; determine the electric energy efficiency economic 
potential savings (using the TRC test) for Big Rivers Members; 
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• Evaluate the potential for achievable savings through DSM programs over a ten-year horizon 
(2017-2026); 

• Estimate the potential savings over a ten-year period from the delivery of a portfolio of energy 
efficiency programs based on a specific funding level. The portfolio of energy efficiency programs 
has been analyzed based on two funding scenarios: a $1 million incentive budget and a $2 million 
incentive budget. 

1.3 TYPES OF POTENTIAL ESTIMATED 

The scope of this study distinguishes three types of energy efficiency potential : (1) technical, (2) economic, 
and (3) achievable. 

• Technical Potential is the theoretical maximum amount of energy use that could be displaced 
by efficiency, disregarding all non-engineering constraints such as cost-effectiveness and the 
willingness of end users to adopt the efficiency measures. Technical potential is constrained only 
by factors such as technical feasib ility and applicability of measures. Under technical potential, 
GOS assumed that 100% of new construction and burnout measures are adopted as those 
opportunities become available, while retrofit and early retirement opportunities are replaced 
incrementally (10% per year) until 100% of homes (residential) and square footage stock 
(nonresidential) are converted to the efficient measures over 10 years. 

• Economic Potential refers to the subset of the technical potential that is economically cost
effective as compared to conventional supply-side energy resources. Economic potential follows 
the same adoption rates as technical potential. Like technical potential, the economic scenario 
ignores market barriers to ensuring actual implementation of efficiency. Finally, economic 
potential only considers the costs of efficiency measures themselves, ignoring any programmatic 
costs (e.g., marketing, analysis, administration) that would be necessary to capture them. 1 

• Achievable Potential is the amount of energy use that efficiency can realistically be expected 
to displace, assuming the most aggressive program scenario possible (e.g., providing end users 
with payments for the entire incremental cost of more efficient equipment). Achievable potential 
considers real-world barriers to encouraging end users to adopt efficiency measures, the non
measure costs of delivering programs (for administration, marketing, tracking systems, and 
monitoring and evaluation), and the capability of programs and administrators to boost program 
activity over time. 2 

• Program Potential is the amount of potential that can be achieved given specific funding levels 
and program designs. 

1.4 ENERGY EFFICIENCY POTENTIAL 

Figure 1-1 provides the technical, economic, achievable and program potential (two funding scenarios) 
across all sectors in the Big Rivers service territory. The economic potential is approximately 25% of 
forecasted sales by 2026. The program potential at the $1 million incentive scenario is approximately 2% 
of forecasted sales by 2026. Chapters 3 and 4 provide sector level details. Chapter 6 provides program 
potential details. 

1 National Action Plan for Energy Efficiency, 'Guide for Conducting Energy Efficiency Potential Studies' (November 2007), page 2-4. 
2 National Action Plan for Energy Efficiency, 'Guide for Conducting Energy Efficiency Potential Studies' (Nov. 2007), page 2-4. 
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Figure 1-1 Electric Efficiency Potential Savings Summary 
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Table 1-1 provides the 10-yr energy, summer demand, and winter demand potential. 

Tobie 1-1 / Summary Resutts for Energy and Demond 

Potential MWh Summer MW Winter MW 

Technical 1,174,792 224.3 128.0 

Economic 845,682 164.4 110.5 

Achievable 228,863 41.6 36.1 

Program - $2 million 136,582 20.6 16.2 

Program - $1 million 68,339 10.5 8.5 

Table 1-2 shows the net present value benefits, costs and benefit-cost ratios forthe two Program Potential 
scenarios examined in this study. The overall cost-effectiveness ratios have decreas~d since the last study, 
but still indicate that the program potential scenarios are cost-effective overall. There are several reasons 
for decreased cost-effectiveness including reduced opportunity for low cost lighting savings due to 
changing market conditions and the effect of standards. The avoided capacity costs used to value demand 
savings also decreased since the last study. 

Tobie 1-2/ I Program Potential Cost-Effectiveness (TRC Test) 

NPVSavings 
(Benefits -

Potential NPV Benefits NPV Costs Costs) TRC Test Ratio , 

g 

Program - $1 million $62.6 $43.8 
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This section describes the overall methodology that was utilized to develop the energy efficiency potential 
study for Big Rivers. The main objective of this energy efficiency potential study is to quantify the electric 
energy efficiency savings potential in the Big Rivers Member's territories. This report provides estimates 
of the potential kWh and kW electric savings for each level (technical, economic, achievable and program 
potential) of energy efficiency potential. This document describes the general steps and methods that 
were used at each stage of the analytical process necessary to produce the various estimates of energy 
efficiency potential. 

Energy efficiency potential studies involve several analytical steps to produce estimates of each type of 
energy efficiency potential. This study utilizes benefit/cost screening tools for the residential and 
nonresidential sectors to assess the cost effectiveness of energy efficiency measures. These cost 
effectiveness screening tools are Excel-based models that integrate technology-specific impacts and costs, 
customer characteristics, utility avoided cost forecasts and other valuation modeling parameters such as 
discount and inflation rates. Excel was used as the modeling platform to provide transparency to the 
estimation process and allow for simple customization based on Big Rivers' unique characteristics and the 
availability of specific model input data. This section describes major analytical steps and provides an 
overview of how the potential savings are calculated. Specific differences in methodology from one sector 
to another are also discussed in this section. 

2.1 OVERVIEW OF APPROACH 

GDS used a bottom-up approach to estimate energy efficiency potential in the residential sector. Bottom
up approaches begin with characterizing the eligible equipment stock, estimating savings and screening 
for cost-effectiveness first at the measure level, then summing savings at the end-use and service area 
levels. In the commercial and industrial sectors, GDS utilized the bottom-up modeling approach to first 
estimate measure-level savings and costs as well as cost-effectiveness, and then applied cost-effective 
measure savings to all applicable shares of energy load. Further details of the market research and 
modeling techniques utilized in this assessment are provided in the following sections. 

2.2 MEASURE ANALYSIS 

2.2.1 Measure list Development 

Energy efficiency measure lists were based on the analysis team's existing knowledge and current 
databases of electric end-use technologies and energy efficiency measures, and were supplemented as 
necessary to include measures currently offered by Big Rivers' Members. The study scope was restricted 
to measures and practices that are currently commercially available. These are measures that are of most 
immediate interest to energy efficiency program planners. 

In addition, this study focused on measures that could be relatively easily substituted for or applied to 
existing technologies on a retrofit or replace-on-burnout basis. Replace-on-burnout applies to equipment 
replacements that are made normally in the market when a piece of equipment is at the end of its useful 
life. A retrofit measure is eligible to be replaced at any time in the life of the equipment or building. 
Replace-on-burnout measures are generally characterized by incremental measure costs and savings (e.g. 
the costs and savings of a high-efficiency versus standard efficiency air-source heat pump); whereas 
retrofit measures are generally characterized by full costs and savings (e.g. the full costs and savings 
associated with retrofitting ceiling insulation into an existing attic.). 
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2.2.2 Number of Measures Evaluated 

In total, GOS analyzed 433 measure types. This included 354 types of measures in the residential sector 
as detailed in Section 3, and 79 types in the nonresidential sector as described in Section 4 of this report. 
Many measures required multiple permutations for different applications, such as different building 
types, efficiency levels, and replacement options. 

2.2.3 Measure Characterization 

A significant amount of data is needed to estimate the electric and savings potential for individual energy 
efficiency measures or programs across the residential and nonresidential customer sectors in the Big 
Rivers territory. To this extent, considerable effort was expended to identify, review, and document all 
available data sources. This review allowed development of reasonable assumptions regarding measure 
lives; installed incremental and full costs (where appropriate); and electric energy and demand savings for 
each measure included in the final lists of measures in this study. 

Measure Savings: GOS utilized the Illinois TRM3 to inform calculations supporting estimates of annual 
measure savings as a percentage of base equipment usage. GOS selected the Illinois TRM for this study as 
a primary data source because it is comprehensive, current, and from a state in close proximity to 
Kentucky. For custom measures and measures not included in the Illinois TRM, GOS estimated savings 
from a variety of sources, including: 

• Mid-Atlantic TRM, Minnesota TRM, Michigan Energy Measures Database (MEMO) and other 

existing deemed savings databases 

• Building energy simulation software (BEopt) and engineering analyses 

Known changes in federal codes and standards 

• Secondary sources such as the American Council for an Energy-Efficient Economy (ACEEE), 

Department of Energy (DOE), Energy Information Administration (EIA), ENERGY STARci, and other 

technical potential studies 

Measure Costs: Measure costs represent either incremental or full costs. These costs typically include the 
incremental cost of measure installation, when appropriate based on the measure definition. For 
purposes of this study, nominal measure costs held constant over time. GOS obtained measure cost 
estimates primarily from the Illinois TRM. GOS used the following data sources to supplement the Illinois 
TRM: 

• 
• 

TRMs in other states 

Secondary sources such as the ACEEE, ENERGY STAR, National Renewable Energy Lab (NREL), 

California Database for Energy Efficient Resources (DEER) database, Northeast Energy Efficiency 

Partnership (NEEP) Incremental Cost Study, and other technical potential studies 

• Retail store pricing (such as websites of Home Depot, Lowe's, and Grainger) and industry experts 

• Program evaluation and market assessment reports completed for utilities in other states 

Measure Life: Measure life represents the number of years that energy using equipment is expected to 
operate. GOS obtained measure life estimates from the Illinois TRM, and used the following data sources 
for measures not in the Illinois TRM: 

3 Illinois TRM 

PREPARED BY GDS ASSOCIATES, INC. 

5 I ! .... I 



BIG RIVERS I Energy Efficiency Potential Study 

• 
• 
• 
• 

TRMs in other states 

Manufacturer data 

Savings calculators and life-cycle cost analyses 

Other consultant research or technical reports 

2017 

Baseline and Efficient Technology Saturations: To assess the potential electric energy efficiency savings 
available, estimates of the current saturation of baseline equipment and energy efficiency measures are 
necessary. The residential sector relied mainly on 2017 appliance surveys conducted by the Big Rivers 
Member Cooperatives. This survey was completed on behalf of the Member's by Bellomy Research, Inc. 
The survey collected data from residential customers regarding the presence of energy consuming 
appliances and devices, as well as the efficiency level of this equipment. This information helped GOS 
create an updated profile of the electric energy consumption and efficiency characteristics of residential 
customers, which in turn helped to create updated estimates of potential among residential customers. 
The commercial sector utilized regional specific data available from the Commercial Buildings Energy 
Consumption Survey ("CBECS") conducted by the EIA. 

2.2.4 Treatment of Codes and Standards 

Although this analysis does not attempt to predict how energy codes and standards will change over time, 
the analysis does account for the impacts of several known improvements to federal codes and standards. 
Although not exhaustive, key adjustments include: 

• The baseline efficiency for air source heat pumps (ASHP) improved to 14 SEER/8.2 HSPF4 in 201S. 
As the existing stock of ASHPs is estimated to turn over and allowing for a sell-through period, the 
baseline efficiency was assumed to be the new federal standard, beginning in 2018. 

• In 201S, the DOE made amended standards effective for residential water heaters that required 
updated energy factors (EF) depending on the type of water heater and the rated storage volume. 
For electric storage water heaters with a volume greater than SS gallons, the standards effectively 
require heat pumps for electric storage products. For storage tank water heaters with a volume 
of SS gallons or less, the new standard (EF=0.948) becomes essentially the equivalent of today's 
efficient storage tank water heaters. 

• In March 201S, the DOE amended the standards for residential clothes washers. The new 
standards require the Integrated Modified Energy Factor (MEF) (ft3/kWh/cycle) to meet certain 
thresholds based on the machine configurations. The ENERGY STAR specifications for residential 
clothes washers is amended to increase the efficiency of units that can earn the ENERGY STAR 
label. Version 7.0 of the ENERGY STAR specification went into effect in March 201S. These 
amended federal and ENERGY STAR standards have been factored into the study. 

• In line with the phase-in of 200S EPAct regulations, the baseline efficiency for general service 
linear fluorescent lamps was moved from the T12 light bulb to a T8 light bulb effective June 1, 
2016. 

2.3 POTENTIAL SAVINGS OVERVIEW 

Potential studies often distinguish between several types of energy efficiency potential: technical, 
economic, achievable, and program. However, because there are often important definitional issues 
between studies, it is important to understand the definition and scope of each potential estimate as it 
applies to this analysis. 

4 SEER: Seasonal Energy Efficiency Ratio; HSPF: Heating Seasonal Performance Factor. 
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The first two types of potential, technical and economic, provide a theoretical upper bound for energy 
savings from energy efficiency measures. Still, even the best-designed portfolio of programs is unlikely to 
capture 100% of the technical or economic potential. Therefore, achievable potential attempts to 
estimate what savings may realistically be achieved through market interventions, when it can be 
captu red, and how much it would cost to do so. Figure 2-1 illustrat es the types of energy efficiency 
potential considered in this analysis.5 

Figure 2-1 / Type of Energy Efficiency Potentlal6 

Technical Potential 

Economic Potential 

Market Barriers Achievable Potential 

2.4 TECHNICAL POTENTIAL 

Technical potential is the theoretical maximum amount of energy use that could be displaced by 
efficiency, disregarding all non-engineering constraints such as cost-effectiveness and the willingness of 
end users to adopt the efficiency measures. Technical potential is only constrained by factors such as 
technical feasibility and applicability of measures. Under technical potent ial, GOS assumed that 100% of 
new construction and market opportunity measures are adopted as those opportunities become available 
(e.g., as new buildings are constructed they immediately adopt efficiency measures, or as existing 
measures reach t he end of their useful life). For retrofit measures, implementation was assumed to be 
resource constrained and that it was not possible to install all retrofit measures all at once. Retrofit 
opportunities were assumed to be replaced incrementally until 100% of stock were converted to the 
efficient measure over a period of no more than 10 years. 

2.4.1 Core Equation for the Residential Sector 

The core equation used in the residential sector energy efficiency technica l potential analysis for each 
individual efficiency measure is shown in Equation 2-1 below. 

Equation 2-1 1 Core Equation for Residential Sector Technlcal Potential 

--
s The figure does not show program potential. For this study program potential is unique because it does not require a measure to be cost
effective. The measures in program potential align with those currently offered by Big Rivers. For this reason, program potential in this study is 
appropriate f0< understanding what can be achieved in the short-term, given existing funding levels and program design; and achievable potential 
provides a better indication of what could be achieved in the long-term, if program design considerations more fully account for cost-effective 
measures, and assuming future funding could be less restricted than it is at present. 
e Reproduced from "Guide to Resource Planning with Energy Efficiency." November 2007. US Environmental Protection Agency (EPA). Figure 
2-1. 

PREPARED BY GOS ASSOCIATES, INC. 

1 I 



BIG RIVERS I Energy Efficiency Potential Study 2017 

Where: 

Base Case Equipment End-Use Intensity = the electricity used per customer per year by each base
case technology in each market segment. In other words, the base case equipment end-use 
intensity is the consumption of the electrical energy using equipment that the efficient technology 
replaces or affects. 

Saturation Share = the fraction of the end-use electrical energy that is applicable for the efficient 
technology in each market segment. For example, for residential water heating, the saturation 
share would be the fraction of all residential electric customers that have electric water heating 
in their household. 

Remaining Factor = the fraction of equipment that is not considered to already be energy efficient. 
To extend the example above, the fraction of electric water heaters that is not already energy 
efficient. 7 

Applicability Factor= the fraction of the applicable units that is technically feasible for conversion to 
the most efficient available technology from an engineering perspective (e.g., it may not be 
possible to install LEDs in all light sockets in a home because the LEDs may not fit in every socket).8 

Savings Factor = the percentage reduction in electricity consumption resulting from the application 
of the efficient technology. 

2.4.2 Core Equation for the Nonresidential Sector 

The core equation utilized in the nonresidential sector technical potential analysis for each individual 
efficiency measure is shown in Equation 2-2 below. 

Equation 2-21 / Core Equation for Nonresidential Sector Technical Potential 

-----
Applicability 

f drtor 

Where: 

Total End Use MWh Sales by Building Type= the forecasted MWh sales for a given building type (e.g., 
office buildings). 

Base Case Factor = the fraction of the equipment electrical energy that is applicable for the efficient 
technology in each market segment. For example, for room air conditioners, the saturation share 
would be the fraction of all space cooling kWh in each market segment that is associated with 
room air conditioner equipment. 

7 For purposes of this study, the remaining factor for most market opportunity measures, and select retrofit measures, was 100%. This assumes 
that all measures, regardless of current efficiency, are eligible to revert to the code baseline at the time of replacement. This is uniquely different 
from the prior market potential study which removed installed measures that were already energy efficient from the analysis pool. GDS made this 
change to its methodology to recognize that some customers would choose an inefficient alternative without an incentive, even after having 
previously purchased an efficient alternative in the past. 
8 In instances where there are two (or more) competing technologies for the same electrical end use, such as heat pump water heaters, water 
heater efficiency measures, high-efficiency electric storage water heaters and solar water heating systems, an applicability factor aids in 
determining the proportion of the available population assigned to each measure. In estimating the technical potential, measures with the most 
savings are given priority for installation. For all other types of potential, both total savings and cost-€ffectiveness were considered as factors in 
determining the assumed installation priority. 
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Applicability Factor = the fraction of the equipment or practice that is technically feasible for 
conversion to the efficient technology from an engineering perspective (e.g., it may not be 
possible to install variable frequency drives ("VFD")s on all motors in each market segment). 

Remaining Factor= the fraction of equipment that is not considered to already be energy efficient. 
For example, the fraction of electric water heaters that is not already energy efficient. 

Savings Factor= the percentage reduction in electricity consumption resulting from the application 
of the efficient technology. 

2.5 ECONOMIC POTENTIAL 

Economic potential refers to the subset of the technical potential that is economically cost-effective, 
based on screening with the Total Resource Cost (TRC) test, as compared to conventional supply-side 
energy resources . All measures that were not found to be cost-effective were excluded from further 
analysis in the economic and achievable potential. GOS then readjusted and applied allocation factors to 
the remaining measures that were cost-effective. 

The TRC test, which measures the regional net benefits, is the most common test used to evaluate energy 
efficiency and is the appropriate test from a regulatory perspective. 9 The previous study in 2014 also used 
the TRC test. The TRC Test measures the net costs of an energy efficiency measure or program as a 
resource option based on the total costs of the program, including both the participant's and the utility's 
costs. The benefits include the avoided electric supply costs, the reduction in transmission, distribution, 
generation, and capacity costs (valued at marginal cost for the period when there is an electric load 
reduction), and savings of other resources such as fossil fuels and water. The costs are the program costs 
paid both by the utility and the participants. All equipment costs (including: installation, operation and 
maintenance, cost of removal, and administration costs) are included in this test. Results are typically 
expressed as either net benefits or a benefit-to-cost ratio . 

Other tests that are used in evaluating energy efficiency throughout the U.S. include: 

The Utility Cost Test ("UCT"): or Program Administrator's Test, considers only the avoided energy 
costs as benefits and counts only expenditures incurred by the utility; 

The Participant Cost Test ("PCT"): uses retail energy rates and incentives received to value the 
benefits of energy savings and count only costs paid directly by participants; 

The Rate Impact Measure Test ("RIM") Test: uses the same benefits and costs as the utility test, 
bu t also counts the lost sales revenue as a cost; 

The Societal Cost Test ("SCT"): uses the same costs as the TRC test, but includes societal benefits 
such as avoided participant costs for hypothesized change in medical expenses due to healthier 
surroundings. 

The use of UCT is becoming increasingly more common in measuring utility program performance.10 The 
UCT can help improve the seeming cost-effectiveness of programs, if incentives are set to a low enough 
level that measures which fail the TRC can still pass the UCT. The PCT is also an important measure of how 

9 ACEEE, 2014. A Brief Review of Benefit-Cost Testing for Energy Efficiency Programs: Current Status and Some Key Issues 
http://nasuca.org/nwp/wp-contenUuploads/2014/01/Dr.-Kushler.pdf 
1° Cadmus, 2012. Whose Perspective? The Impact of the Utility Cost Test http://www.cadmusgroup.com/wp
contenUuploads/2012/11!TRC_UCT-Paper_12DEC11 .pdf 
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likely a measure is to be installed by participants. Measures with higher PCT ratios have a greater 
likelihood of eliciting participation. This study relies on the TRC test as stated, but the potential models 
used in the study have also calculated the UCT and PCT, as well as the SCT and RIM test, benefit-cost 
ratios. The UCT and PCT especially are useful in designing programs and associated measures. In some 
cases, measures which do not pass the TRC test can still be important part of program offerings if either 
or both the UCT and PCT are cost-effective. 

2.6 ACHIEVABLE POTENTIAL 

Achievable potential is the amount of energy that can realistically be saved given various market barriers. 
Achievable potential cons iders real-world barriers to encouraging end users to adopt efficiency measures; 
the non-measure costs of delivering programs (for administration, marketing, analysis, and EM&V); and 
the capability of programs and administrators to boost program activity over time. Barriers include 
financial, customer awareness and willingness to participate in programs, technical constraints, and other 
barriers the "program intervention" is modeled to overcome. Additional considerations include political 
and/or regulatory constraints . The potential study evaluated one achievable potential scenario. In this 
scenario, we estimated achievable potential assuming Big Rivers pays 35% incentives (as a percent of 
incremental measure costs) . 

GOS assessed achievable potential on a measure-by-measure basis. In addition to accounting for the 
natural replacement cycle of equipment in the achievable potential scenario, GOS estimated measure 
specific adoption rates that reflect the presence of possible market barriers and associated difficulties in 
achieving the 100% market adoption assumed in the technical and economic scenarios. 
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This chapter provides the potential results for technical, economic, and achievable potential for the 
residential sector. The chapter provides a list of the measures included in the study, and identifies leading 
end uses and measures w ithin t he potent ial. Cumulative t en-year t otal est imates are provided as well as 
annual achievable savings estimates. Program potential is discussed in Chapter 0. 

3.1 MEASURES EXAMINED 

There were 354 total electric energy efficiency measures included in t he analysis. Table 3-1 provides a list 
of the measures included for each end use in the resident ial model. The list of measures was developed 
based on a review of the Illinois TRM, the current Big Rivers program offerings, the 2014 residential 
potential study measure list . Measure data includes incremental costs, electric energy and demand 
savings, natural gas savings, and measure life. 

End-Use 

Refrigeration 

Refrigeration 

Refrigerat ion 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Clot hes Washer/ Dryer 

Clothes Washer/ Dryer 

Clothes Washer/Dryer 

Clothes Washer/ Dryer 

Clothes Washer/ Dryer 

Dishwasher 

Dishwasher 

Misc. Plug Load 

M isc. Plug Load 

Consumer Electronics 

Consumer Elect ronics 

Consumer Electronics 

Consumer Electronics 

Consumer Electronics 

Consumer Elect ronics 

Lighting 

Lighting 

Light ing 

Lighting 

Table 3-1 I I Residential Energy Efficiency Measures In Study 

Measure Name 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant Side-by-Side Refrigerator 

CEE Tier 2 Compliant Side-by-Side Refrigerator 

Energy St ar Compliant Chest Freezer 

Energy Star Compliant Upright Freezer (Manual Def .) 

Second Refrigerator Turn In 

Second Freezer Turn In 

Energy Star Clothes Washer (w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer (w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer (w/ NG WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer (w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer 

Energy Star Dishwasher (Electric Water Heating) 

Energy Star Dishwasher (Non-Electric WH) 

Energy Star Dehumidifier 

Energy St ar Room Air Cleaner 

Efficient Televisions 

Energy Star Desktop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

lier 1 Power Strip 

Tier 2 Power St rip 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 
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·End Use · 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVACShell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVACShell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVACShell 

HVAC Shell 

HVAC Shell 

HVAC Shell 

Table 3-1 Residential Energy Efficiency Measures In Study 
(continued) 

.. - . .. .~·,: .... 
.. '1"';- ~Measure Name 

Reflector CFL 

Reflector LED 

Energy Star Torchiere 

LED Nightlight 

Exterior CFL Fixture 

Exterior LED Fixture 

Low Flow Faucet Aerators 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater (resistance heat) 

Heat Pump Water Heater (ASHP heat) 

Solar Water Heat ing 

Insulation - Ceiling (R-0 to R-38) - (Elec AC & Gas Heat) 

Insulation - Ceiling (R-11 to R-49) - (Elec AC & Gas Heat) 

Insulation - Ceiling (R-19 to R-49) - (Elec AC & Gas Heat) 

Insulat ion - Floor (R-0 to R-19) - (Elec AC & Gas Heat) 

Insulation - Floor (R-11 to R-30) - (Elec AC & Gas Heat) 

Energy Star Windows - (Elec AC & Gas Heat) 

Air Sealing - (Elec AC & Gas Heat) 

Duct Sealing - (Elec AC & Gas Heat) 

Radiant Barriers - (Elec AC & Gas Heat) 

Insulat ion - Ceiling (R-0 to R-38) - (Elec HP) 

Insulation - Ceiling (R-11 to R-49) - (Elec HP) 

Insulation - Ceiling (R-19 to R-49) - (Elec HP) 

Insulation - Floor (R-0 to R-19) - (Elec HP) 

Insulation - Floor (R-11 to R-30) - (Elec HP) 

Energy Star W indows - (Elec HP) 

Air Sealing - (Elec HP) 

Duct Sealing - (Elec HP) 

Radiant Barriers - (Elec HP) 

Insulation - Ceiling (R-0 to R-38) - (Elec Furnace I AC) 

Insulation - Ceiling (R-11 to R-49) - (Elec Furnace I AC) 

Insulation - Ceiling (R-19 to R-49) - (Elec Furnace I AC) 

Insulat ion - Floor (R-0 to R-19) - (Elec Furnace I AC) 

Insulation - Floor (R-11 to R-30) - (Elec Furnace I AC) 

Energy Star Windows - (Elec Furnace I AC) 
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"1" ,~ .. j • • .. ' 

lEnd 'Use ··-·;r·~-·:-r · 
. . ' ~ ..... ~/''' 

HVAC Shell 

HVAC Shell 

HVAC Shell 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

HVAC Equipment 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Table 3-1 Residential Energy Efficiency Measures In Study 
(continued) 

- ' 
- - ' ·Measure Name -

---
Air Sealing - (Elec Furnace I AC} 

Duct Sealing - (Elec Furnace I AC} 

Radiant Barriers - (E lec Furnace I AC) 

HVAC Tune-Up (Central AC} 

High Efficiency Central AC - 16 SEER 

High Efficiency Central AC - 17 SEER 

High Efficiency Central AC - 18 SEER 

High Efficiency Central AC - 19 SEER 

High Efficiency Central AC - 20 SEER 

Ductless mini-split AC 

HVAC Tune-Up (Heat Pump) 

High Efficiency Heat Pump (HP Upgrade) - 16 SEER/9.0 HSPF 

High Efficiency Heat Pump (HP Upgrade) - 17 SEER/ 9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) - 18 SEER/ 10 HSPF 

Ground Source Heat Pump (HP Upgrade) 

Dual Fuel Heat Pump Upgrade (Replacing New ASHP) 

Ductless mini-split HP (replacing ASHP) 

Heat Pump (Replacing Electric Furnace) - 16 SEER/9.0 HSPF 

Heat Pump (Replacing Elect ric Furnace) - 17 SEER/ 9.5 HSPF 

Heat Pump (Replacing Electric Furnace) - 18 SEER/10 HSPF 

Dual Fuel Heat Pump (Replacing Electric Furnace) 

Ductless mini-split HP (replacing furnace) 

Energy Star Room A/ C 

Room Air Conditioner Recycling 

ECM Furnace Fan 

Programmable Thermostat - Gas/AC - ner 1 

Smart Thermostat - Gas Heat / AC - ner 2 

Peak Period Thermostat - Gas Heat / AC - ner 3 

Programmable Thermost at - ASHP - ner 1 

Smart Thermostat - ASHP - ner 2 

Peak Period Thermostat - ASHP - ner 3 

Programmable Thermostat - Elec Furnace/AC - Tier 1 

Smart Thermostat - Elec Furnace/ AC - n er 2 

Peak Period Thermost at - Elec Furnace/AC - Tier 3 

In Home Energy Display Monitor - Gas/CAC 

Home Energy Reports - Gas/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 
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1End Use 

Behavioral 

Behavioral 

Pool/Spa 

Pool/ Spa 

Cross-Cutting 

New Construction 

New Construction 

New Construction 

New Construction 

New Construction 

New Construction 

New Construction 

New Construction 

Table 3-1 Residential Energy Efficiency Measures in Study 
(continued) 

Measure Name 

In Home Energy Display Monitor - Elec Furn/CAC 

Home Energy Reports - Elec Furn/ CAC 

Two Speed Pool Pumps 

Variable Speed Pool Pumps 

Multi-Family Homes Efficiency Kit 

Touchstone Home - 15% more efficient (w/AC only) - New Single-family home 

Touchstone Home - 30% more efficient (w/AC only) - New Single-family home 

Touchstone Home - 15% more efficient (w/ Elec. HP) - New Single-family home 

Touchstone Home - 30% more efficient (w/Elec. HP) - New Single-family home 

Touchstone Home - 15% more efficient (w/AC only) - New manufactured home 

Touchstone Home - 30% more efficient (w/ AC only) - New manufactured home 

Touchstone Home - 15% more efficient (w/Elec. HP) - New manufactured home 

Touchstone Home - 30% more efficient (w/Elec. HP) - New manufactured home 

1 

Section 3.2 provides the results. There are summaries of each type of potential, including the breakdown 
of potential by end-use and market segment. There are annual savings details for the achievable potential 
and measure level details for technical, economic and achievable potential. 

3.2 RESULTS 

Figure 3-1 provides the technical, economic, and achievable results for the 3-yr, 5-yr, and 10-yr 
timeframes. The 3-yr technical potential is 20.6% of forecasted sales, and the economic potential is 14.8% 
of forecasted sales, indicating that a majority of technical potential is cost-effective. The 3-yr achievable 
potential is 7.9%. Achievable potential drops to 4.1% in 2021 because of lighting savings being negated by 
the effects of the Energy Independence and Security Act "EISA" lighting standards.11 Achievable potential 
then increases to 7.6% over the ten-year timeframe. 

11 https://www.energystar.gov/ia/productsnighting/cfls/downloads/EISA_Backgrounder_FINAL_ 4-11_EPA.pdf 
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Figure 3-1 Residential Electric Energy (MWh} Cumulative Annual Potential (as a 3 of Residential Soles) 
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Table 3-2 provides 1-, 2-, 3-, 5-, and 10-yr estimates of cumulative annual technical, economic, and 
achievable potential for energy, summer peak demand, and winter peak demand. The technical potential 
is nearly 500,000 MWh by 2026, and the achievable potential rises to more than 113,000 MWh by 2026. 
Summer peak demand achievable potential is 18 MW by 2026. 

Table 3-2 I Residential Energy Potential Summary 

2017 2018 2019 2021 2026 
Annual Energy (MWh) . 

Technical 105,754 204,229 299,458 284,935 497,474 
Economic 77,509 146,165 214,511 148,357 269,138 
Achievable 40,182 74,763 114,218 60,217 113,554 
Summer Peak Demand (MW) 

Technical 17.5 33.2 48.1 55.3 97.4 
Economic 11.4 20.6 29.7 25.7 46.1 
Achievable 6.0 10.2 14.9 10.0 17.8 
Winter Peak Demand {MW) 

Technical 14.7 28.2 41.0 4414 75.3 
Economic 12.1 22.8 33.5 25.7 61.3 
Achievable 5.9 10.8 16.5 10.0 26.4 

3.2.1 Technical Potential 

Table 3-3 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual technical potential estimates for energy by 
end use for Big Rivers. Lighting is the leading end use in the first three years, and as the impacts of EISA 
fully take effect lighting potential disappears. The HVAC Equipment, HVAC Shell, and water heating end 
uses become the leading end uses by 2026. 
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Table 3-3 Residential Electric Energy (Cumulative Annual MWh) Technical Potential by End-Use 

End Use 2017 2018 2019 2021 2026 
Refrigeration 3,489 6,983 10,477 17,465 29,893 

Clothes Washer /Dryer 1,959 3,930 5,903 9,844 19,561 

Dishwasher 209 420 631 1,052 2,092 

M isc. Plug Load 586 1,175 1,764 2,942 5,541 

Consumer Electronics 7,299 14,621 21,944 36,193 48,923 

Lighting 40,330 80,757 121,191 0 0 

Water Heating 9,919 19,734 29,395 48,228 91,960 

HVACShell 10,968 21,169 30,759 47,985 81,630 

HVAC Equipment 18,484 36,933 52,874 84,424 153,400 

Behavioral 7,585 8,457 9,329 11,397 15,670 

Pool/Spa 2,198 4,406 6,615 11,030 21,956 

Cross-Cutting 26 52 78 131 258 

New Construction 2,702 5,592 8,496 14,245 26,589 

Total 105,754 204,229 299,458 284,935 497,474 

Table 3-4 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual technical potential estimates for summer 

demand by end use for Big Rivers. Lighting is the leading end use in the first three years, and as the impacts 
of EISA fully take effect lighting potential disappears. The HVAC Equipment, HVAC Shell, and water heating 
end uses become t he leading end uses by 2026. 

Table 3-4 Residential Electric Energy (Cumulative Annual MW) Technical Potential by End-Use 

End Use . -. . •·. .. •2017 2018 2019 2021 2026 
Refrigeration 0.5 0.9 1.4 2.3 3.9 

Clothes Washer /Dryer 0.3 0.5 0.8 1.3 2.6 

Dishwasher 0.0 0.0 0.1 0.1 0.2 

Misc. Plug Load 0.1 0.2 0.3 0.5 0.9 

Consumer Electronics 1.0 2.0 3.0 4.9 6.8 

Lighting 4.4 8.8 13.2 0.0 0.0 

Water Heating 0.7 1.3 1.9 3.1 5.7 

HVAC Shell 3.4 6.5 9.5 14.8 25.2 

HVAC Equipment 3.8 7.5 10.8 17.1 31.6 

Behavioral 1.8 2.0 2.1 2.6 3.4 

Pool/Spa 1.5 2.9 4.4 7.3 14.5 

Cross-Cutting 0.0 0.0 0.0 0.0 0.0 

New Construction 0.3 0.5 0.8 1.3 2.5 

Total 17.5 33.2 48.1 55.3 97.4 
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3.2.2 Economic Potential 

Table 3-5 provides l -1 2-, 3-, 5-, and 10-yr cumulative annual economic potential estimates for energy by 
end use for Big Rivers. Lighting is t he leading end use in t he first three years, and as t he impacts of EISA 
fully t ake effect lighting potent ial disappears. The HVAC Equipment and HVAC Shell end uses become the 
leading end uses by 2026. 

Tobie 3-5 Resldentlol Electric Energy (Cumulative Annual MWh) Economic Potential by End-Use 

LEfld Use 2017 2018 2019 2021 2026 
Refrigeration 2,491 4,982 7,473 12,455 19,929 

Clot hes Washer / Dryer 1,389 2,787 4,185 6,979 13,869 

Dishwasher 138 277 415 693 1,377 

Misc. Plug Load 334 670 1,006 1,678 3,027 

Consumer Electronics 1,465 2,934 4,404 7,342 10,451 

Lighting 40,330 80,757 121,191 0 0 

Water Heating 2,090 4,206 6,324 10,553 20,835 

HVAC Shell 7,038 13,789 20,254 32,336 57,701 

HVAC Equipment 10,951 21,876 32,765 54,352 107,356 

Behavioral 8,875 9,044 9,215 9,826 10,561 

Pool/Spa 2,198 4,406 6,615 11,030 21,956 

Cross-Cutting 0 0 0 0 0 

New Construction 211 436 663 1,112 2,075 

Total 77,509 146,165 214,511 148,357 269,138 

Table 3-6 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual t echnical potential estimates for summer 
demand by end use for Big Rivers. Lighting is the leading end use in the first three years, and as the impacts 
of EISA fully t ake effect lighting potential disappears. The HVAC Equipment and HVAC Shell end uses 
become t he leading end uses by 2026. 

Tobie 3-61 / Residential Electric Energy (Cumulative Annual MW) Economic Potential by End-Use 

End Use 2017 2018 2019 2021 2026 

Refrigeration 0.3 0.6 0.9 1.5 2.4 

Clothes Washer /Dryer 0.2 0.4 0.5 0.9 1.8 

Dishwasher 0.0 0.0 0.0 0.1 0.1 

Misc. Plug Load 0.0 0.1 0.1 0.2 0.3 

Consumer Electronics 0.2 0.3 0.5 0.8 1.2 

Lighting 4.4 8.8 13.2 0.0 0.0 

Water Heating 0.3 0.6 0.9 1.5 3.0 

HVACShell 1.5 3.0 4.4 7.0 12.5 

HVAC Equipment 0.8 1.6 2.5 4.0 7.7 

Behavioral 2.2 2.3 2.3 2.3 2.4 

Pool/Spa 1.5 2.9 4.4 7.3 14.5 

Cross-Cutting 0.0 0.0 0.0 0.0 0.0 

New Construction 0.0 0.0 0.1 0.1 0.2 

Total 11.4 20.6 29.7 25.7 46.1 
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3.2.3 Achievable Potentia l 

Achievable potential is the amount of energy that can realistically be saved given various market barriers. 
Achievable potential considers real-world barriers to encouraging end users to adopt efficiency measures; 
the non-measure costs of delivering programs (for administration, marketing, analysis, and EM&V); and 
the capability of programs and administrators to boost program activity over time. Therefore, achievable 
potential is an estimate of how much economic potential can be achieved by program administrators 

Table 3-7 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual technical potential estimates for summer 
demand by end use for Big Rivers. Lighting is the leading end use in the first three years, and as the impacts 
of EISA fully take effect lighting potential disappears. The HVAC Equipment, HVAC Shell, refrigeration, 
behavioral, and water heating end uses become the top 5 end uses by 2026. 

Table 3-7 / Residential Electric Energy (Cumulative Annual MWh) Achievable Potential by End-Use 

End Use 2017 2018 2019 2021 2026 
Refrigeration 2,111 4,221 6,332 10,553 16,885 

Clothes Washer /Dryer 447 989 1,690 3,300 7,338 

Dishwasher 61 126 197 347 721 
Misc. Plug Load 82 189 340 700 1,539 

Consumer Electronics 262 637 1,205 2,597 5,037 

Lighting 23,641 49,175 77,880 0 0 

Water Heating 950 1,913 2,877 4,800 9,476 

HVAC Shell 2,546 5,075 7,569 12,432 23,934 

HVAC Equipment 1,145 3,010 6,119 13,943 33,826 

Behavioral 8,662 8,806 8,939 9,438 10,137 

Pool/Spa 195 453 815 1,678 3,857 

Cross-Cutting 0 0 0 0 0 

New Construction 82 169 256 430 802 

Total 40,182 74,763 114,218 60,217 113,554 

Figure 3-2 provides a graphical representation of the 1-, 2-, 3-, 10-, and 20-yr cumulative annual achievable 
potential results by end use. At this point in time, GOS expects the lighting potential to essentially 
approach zero in the residential sector after 2020 because of the EISA backstop provision and the effect 
of the DOE Final Rules on General Service Lamps.12 This may be a conservative assumption, and it will be 
worth re-visiting in three years to determine if significant sell through of inefficient bulbs continues, or if 
standards and legislation change. 

12 https://energy.gov/eere/buildings/dawnloads/twC>iJSl·final·rules 
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Figure 3·2 Residential Electric Energy (Cumulative Annual GWh) Achieva ble Potential by End-Use 
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Figure 3-3 illustrat es a market segmentation of the achievable potential in the residential secto r by 2026. 
The leading market segment is single-fami ly existing homes at 81% oftota l savings. Manufactured homes 
account for 14% of savings. The single-fam ily and manufactured savings proportions are in close alignment 
with the Big Rivers footprint - 81% of homes are single-family homes, and 16% are manufactu red homes. 
New construct ion accounts fo r 5% of savings. 

Figure 3·3 / 2026 Residential Electric Energy (Cumulative Annual) Achievable Potential by Market Segment 
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3.2.4 Annual Savings Detail 

Table 3-8 and Table 3-9 provide cumulative annual and incremental annual savings data for each year of 
the study. The t ables show energy, summer demand, and winter demand savings. 

Table 3-8 Residential Electric Cumulative Annual Achievable Potential - Energy and Demand, by Year 

·Vear MWh Summer MW Winter MW 

2017 40,182 6.0 5.9 

2018 74,763 10.2 10.8 

2019 114,218 14.9 16.5 

2020 156,592 20.0 22.5 

2021 60,217 10.1 13.6 

2022 72,043 11.8 16.3 

2023 83,826 13.5 18.9 

2024 95,341 15.2 21.6 

2025 104,622 16.6 24.0 

2026 113,554 18.0 26.4 

Table 3-9 Residential Electric Incremental Annual Achievable Potential - Energy and Demand, by Year 

Year MWh Summer MW Winter MW 

2017 40,182 6.0 5.9 

2018 43,253 6.4 6.3 

2019 48,292 6.9 7.0 

2020 51,370 7.3 7.4 

2021 21,310 4.0 4.2 

2022 21,393 4.0 4.1 

2023 21,511 4.0 4.1 

2024 21,663 4.0 4.1 

2025 21,815 4.1 4.2 

2026 22,065 4.1 4.8 
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3.2.5 Measure Level Detail 

Table 3-10 below presents the measure-level technical, economic, and achievable MWh savings, sorted 
by end-use. Measures with significant remaining potential either possess significant per unit savings 
opportunities or are applicable to a large number homes in the Big Rivers territory. For example, high 
efficiency heat pumps and ceiling insulation represent two of the leading measures in the economic 
potential. Measures with zero economic and achievable potential were not found to be cost effective. 

Table 3-1 0 Residential Technical, Economic, Achievable Savings Potential (MWh), by Measure (2026) 

Measure Name Technical Economic Achievable 

ENERGY STAR/ CEE Tier 2 Refrigerator 7,247 0 0 

Energy Star Compliant Freezer 2,717 0 0 

Second Refrigerator Turn In 14,141 14,141 12,024 

Second Freezer Turn In 5,787 5,787 4,861 

Energy Star Clothes Washer 13,869 13,869 7,338 

ENERGY STAR Clothes Dryer 5,691 0 0 

Energy Star Dishwasher 2,092 1,377 721 

Energy Star Dehumidifier 2,513 0 0 

Energy Star Room Air Cleaner 3,027 3,027 1,539 

Efficient Televisions 12,382 0 0 

Energy Star Desktop Computer 319 0 0 

Energy Star Computer Monitor 768 0 0 

Energy Star Laptop Computer 587 0 0 

ner 1 Power Strip 10,451 10,451 5,037 

ner 2 Power Strip 24,416 0 0 

Standard CFL 0 0 0 

Standard LED 0 0 0 

Specialty CFL 0 0 0 

Specialty LED 0 0 0 

Reflector CFL 10 0 0 

Reflector LED 0 0 0 

Energy Star Torchiere 0 0 0 

LED Nightlight 0 0 0 

Exterior CFL Fixture 0 0 0 

Exterior LED Fixture 0 0 0 

Low Flow Faucet Aerators 1,810 3,444 1,568 

Low Flow Showerhead 4,327 7,995 3,641 

Thermostatic Restriction Valve 3,614 6,450 2,937 

Water Heater Blanket 898 0 0 

Water Heater Pipe Wrap 1,643 2,946 1,331 

Heat Pump Water Heater 61,797 0 0 

Solar Water Heating 17,872 0 0 

Ceiling Insulation 27,432 23,638 9,614 

Floor Insulation 843 848 556 

Energy Star Windows 26,747 15,869 5,758 
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Tobie 3-10 Residential Technical, Economic , Ac hievable Savings Potential (MWh}, by Measure (2026} 
(continued) 

Measure Name Technical Economic Achievable 

Air Sealing 11,361 5,973 2,780 

Duct Sealing 11,092 11,372 5,228 

Radiant Barriers 4,155 0 0 

HVAC Tune-Up (Central AC) 3,798 0 0 

High Efficiency Central AC 30,739 0 0 

Ductless mini-split AC 11,754 0 0 

HVAC Tune-Up (Heat Pump) 4,785 0 0 

High Efficiency Heat Pump 52,296 37,043 7,574 

Ground Source Heat Pump 1,149 0 0 

Dual Fuel Heat Pump Upgrade 16,427 48,021 19,224 

Ductless mini-split HP 14,000 14,048 3,827 

Energy Star Room A/ C 376 0 0 

Room Air Conditioner Recycling 294 296 107 

ECM Furnace Fan 4,043 4,112 1,565 

Programmable Thermostat 0 1,458 759 

Smart Thermostat 13,739 484 178 

Peak Period Thermostat 0 1,894 591 

In Home Energy Display Monitor 7,508 0 0 

Home Energy Reports 8,162 10,561 10,137 

Two Speed Pool Pumps 0 0 0 

Variable Speed Pool Pumps 21,956 21,956 3,857 

Multi-Family Homes Efficiency Kit 258 0 0 

Touchstone Home New Single-family home 22,438 0 0 

Touchstone Home - New manufactured home 4,150 2,075 802 

Total 497,474 269,138 113,554 
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EF.F. I CIE~CYi 

This chapter provides the potential results for technical, economic, and achievable potential for the 
nonresidential sector. The chapter provides a list of the measures included in the study, and identifies 
leading end uses and measures within the potential. Cumulative ten-year total estimates are provided as 
well as annual achievable savings estimates. Program potential is discussed in Chapter 0. 

4.1 MEASURES EXAMINED 

There were 79 total electric energy efficiency measures included in the analysis. Table 4-1 provides a list 
of the measures included for each end use in the residential model. The list of measures was developed 
based on a review of the Illinois TRM, the current Big Rivers program offerings, the 2014 residential 
potential study measure list. Measure data includes incremental costs, electric energy and demand 
savings, natural gas savings, and measure life. 

End·Use 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Space Cooling 

Space Cooling 

Space Cooling 

Space Cooling 

Space Cooling 

Space Heating 

Motors 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Cooking 

Table 4-1 Nonresldentlal Energy Efficiency Measures In Study 

Measure Name 

Lighting Controls 

TS, and HPTS Fluorescent Fixtures bulbs 

CFL Fixtures and Screw-in Bulbs 

LED High Bay, Low Bay, Screw-in Bulbs and Exit Signs 

LED Outdoor Lighting 

Air Cooled Chiller 

DX Packaged AC 

Split AC 

Packaged Terminal AC (PTAC) 

Tune-Up 

Packaged Terminal Heat Pump (PTHP) 

Variable Frequency Drives 

High Efficiency Storage Water Heater 

Water Heater Tank Insulation 

On Demand (Tankless) Water Heater 

Pre-Rinse Low Flow Sprayer 

Heat Pump Water Heater 

Efficient Cooking Equipment 
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End-Use 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigerat ion 

Other 

Other 

Other 

Table 4-1 Nonresidential Energy Efficiency Measures In Study 
(continued} 

Measure Name 

Refrigerators, Freezers, Ice Machines 

Anti-sweat Controls, Door Heater Controls, Zero Energy Doors 

Fan Controls 

Evaporator Coil Defrost Control 

Brushless DC Motors (ECM) for freezers and coolers 

LED Case lighting 

Display Case Covers 

Vending Misers 

Tune-ups 

Fix Compressed Air Leaks 

Engineered Nozzles for Blow-off Valves 

Watt Sensors for Office Electronics 

2017 

Sections 4.2 provides the results. There are summaries of each type of potential, including the breakdown 
of potential by end-use and market segment. There are annual savings details for the achievable potential 
and measure level details for technical, economic and achievable potential. 

4.2 RESULTS 

Figure 4-1 provides the technical, economic, and achievable resu lts for the 3-yr, 5-yr, and 10-yr 
timeframes. The 3-yr technical potential is 37. 7% of forecasted sales, and the economic potential is 32.3% 
of forecasted sales, indicating that most technical potential is cost-effective. The 3-yr achievable potential 
is 1.9%. Achievable potential grows to 6.0% over a ten-year timeframe. 

Figure 4-1 // Nonresidential Electric Energy (MWh} Cumulative Annual Potential (as a 3 of Nonresidential 
Sales} 
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PREPARED BY GDS ASSOCIATES, INC. 

24 I "' .) !;; t 

6.0 % 

1.9% 
3.0% - -Achievable 



BIG RIVERS I Energy Efficiency Potential Study 2017 

Table 4-2 provides 1-, 2-, 3-, 5-, and 10-yr estimates of cumulative annual technical, economic, and 
achievable potent ial for energy, summer peak demand, and winter peak demand. The technical potential 
is nearly 700,000 MWh by 2026, and the achievable potent ial rises to more than 115,000 MWh by 2026. 
Summer peak demand achievable potential is nearly 24 MW by 2026. 

Ta ble 4-2 Nonresidential Energy Potentia l Summary 

2017 2018 2019 2021 2026 

~ilnua1 Energv(Ni°iNhf::·;~~~-" ::~~ · .. ·. · .. :~b1'4b~~:~_,;;:~7:1~"2:~~7-· -·~;~·:·:~::~:: 
-: : .: :i ... 

Technical 700,075 700,075 700,075 677,318 677,318 

Economic 599,301 599,301 599,301 576,544 576,544 
Achievable 11,986 23,972 35,958 57,654 115,309 

.,summer Pea~ Demand (MW) 
Technical 130.4 130.4 130.4 126.6 126.6 

Economic 121.8 121.8 121.8 118.0 118.0 
Achievable 2.4 4.9 7.3 11.8 23.6 

~·Winter PeaklDemand {MW) 
Technical 54.8 54.8 54.8 52.4 52.4 
Economic 51.3 51.3 51.3 48.8 48.8 
Achievable 1.0 2.1 3.1 4.9 9.8 

4.2.1 Technical Potential 

Table 4-3 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual technical potential estimates for energy by 
end use for Big Rivers. Refrigeration is the leading end use, followed by lighting, space cooling and 
ventilation. 

Table 4-3// Nonresidential Electric Energy (Cumulative Annual MWh) Technical Potentia l by End-Use 

End Use 
Lighting 

Space cooling 

Space Heating 

Ventilation 

Motors (Non-Ventilation) 

Wate r Heating 

Cooking 

Refrigeration 

Office Equipment 

Compressed Air 

Total 

2017 2018 2019 

183,215 183,215 183,215 

90,102 90,102 90,102 

741 741 741 

89,904 89,904 89,904 

44,477 44,477 44,477 

218 218 218 

2,841 2,841 2,841 

215,555 215,555 215,555 

51,638 51,638 51,638 

21,383 21,383 21,383 

700,07S 700,075 700,075 
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2021 2026 

160,458 160,458 

90,102 90,102 

741 741 

89,904 89,904 

44,477 44,477 

218 218 

2,841 2,841 

215,555 215,555 

51,638 51,638 

21,383 21,383 

677,318 677,318 
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Table 4-4 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual technical potential estimates for summer 
demand by end use for Big Rivers. Refrigeration is the leading end use, followed by space cooling and 
light ing. 

Table 4-4 Nonresidential Electric Energy (Cumulative Annual MW) Technical Potential by End-Use 

End Use 2017 2018 2019 2021 2026 
Lighting 25.9 25.9 25.9 22.0 22.0 

Space cooling 43.7 43.7 43.7 43.7 43.7 

Space Heating 0.0 0.0 0.0 0.0 0.0 

Ventilation 8.2 8.2 8.2 8.2 8.2 

Motors (Non-Ventilation) 1.7 1.7 1.7 1.7 1.7 

Water Heating 0.0 0.0 0.0 0.0 0.0 

Cooking 0.8 0.8 0.8 0.8 0.8 

Refrigerat ion 44.3 44.3 44.3 44.3 44.3 

Office Equipment 0.0 0.0 0.0 0.0 0.0 

Compressed Air 5.8 5.8 5.8 5.8 5.8 

Total 130.4 130.4 130.4 126.6 126.6 

4.2.2 Economic Potential 

Table 4-5 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual technical potent ial estimates for energy by 
end use for Big Rivers. Refrigeration is the leading end use, followed by lighting, space cooling and 
ventilation. 

Table 4-5// Nonresidential Electric Energy (Cumulative Annual MWh) Economic Potential by End-Use 

End Use 
Lighting 

Space cooling 

Space Heating 

Ventilation 

Motors {Non-Ventilation) 

Water Heating 

Cooking 

Refrigeration 

Office Equipment 

Compressed Air 

Total 

2017 2018 2019 
156,125 156,125 156,125 

88,190 88,190 88,190 

741 741 741 

86,977 86,977 86,977 

42,897 42,897 42,897 

218 218 218 

2,744 2,744 2,744 

206,617 206,617 206,617 

0 0 0 

14,791 14,791 14,791 

599,301 599,301 599,301 
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2021 2026 
133,368 133,368 

88,190 88,190 

741 741 

86,977 86,977 

42,897 42,897 

218 218 

2,744 2,744 

206,617 206,617 

0 0 

14,791 14,791 

576,544 576,544 
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Table 4-6 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual economic potential estimates for summer 
demand by end use for Big Rivers. Refrigeration is the leading end use, followed by space cooling and 
lighting. 

Table 4-6. Nonresidential Electric Energy (Cumulative Annual MW) Economic Potential by End -Use 

.End Use 2017 2018 2019 2021 2026 
Lighting 22.4 22.4 22.4 18.6 18.6 

Space cooling 42.5 42.5 42.5 42.5 42.5 

Space Heating 0.0 0.0 0.0 0.0 0.0 

Ventilation 7.9 7.9 7.9 7.9 7.9 

Motors (Non-Ventilation) 1.7 1.7 1.7 1.7 1.7 

Water Heating 0.0 0.0 0.0 0.0 0.0 

Cooking 0.8 0.8 0.8 0.8 0.8 

Refrigerat ion ' 42.8 42.8 42.8 42.8 42.8 

Office Equipment 0.0 0.0 0.0 0.0 0.0 

Compressed Air 3.8 3.8 3.8 3.8 3.8 

Total 1.21.8 l2l.8 l2l.8 11.8.0 11.8.0 

4.2.3 Ac hievable Potential 

Achievable potential is the amount of energy that can realist ically be saved given various market barriers. 
Achievable potential considers real-world barriers to encouraging end users to adopt efficiency measures; 
the non-measure costs of delivering programs (for admin ist rat ion, marketing, analysis, and EM&V); and 
the capability of programs and administrators to boost program activity over time. Therefore, achievable 
potential is an estimate of how much economic potential can be achieved by program administrators. 

Table 4-7 provides 1-, 2-, 3-, 5-, and 10-yr cumulative annual achievable potential estimates for energy by 
end use for Big Rivers. Refrigeration is the leading end use, followed by lighting, space cooling and 
ventilation. 

Table 4-7 Nonresidential Electric Energy (Cumulative Annual MWh) Achievable Potential by End-Use 

'End Use ' .. 
Lighting 

Space cooling 

Space Heating 

Ventilation 

Motors (Non-Ventilation) 

Water Heating 

Cooking 

Refrigeration 

Office Equipment 

Compressed Air 

Total 

2017 2018 2019 
3,122 6,245 9,367 

1,764 3,528 5,291 

15 30 44 

1,740 3,479 5,219 

858 1,716 2,574 

4 9 13 

55 110 165 

4,132 8,265 12,397 

0 0 0 

296 592 887 

11,986 23,972 35,958 
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2021 2026 

13,337 26,674 

8,819 17,638 

74 148 

8,698 17,395 

4,290 8,579 

22 44 

274 549 

20,662 41,323 

0 0 

1,479 2,958 

57,654 115,309 
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Figure 4-2 provides a graphical representation of the 1-, 2-, 3-, 10-, and 20-yr cumulative annual ach ievable 
potential results by end use. 

Figure 4-2 11 Nonresidential Electric Energy (Cumulative Annual GWh) Achievable Potential by End-Use 
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Figure 4-3 illustrates a market segmentation of the achievable potential in the nonresidential sector by 
2026. The leading market segment is mercantile (21%), followed by offices (13%), food service (11%), 
education (9%), lodging (9%), and health care (9%). The savings by market segment align closely with 
consumption by market segment, as no market segment shares of savings differ by more than 3% from 
the respective consumption shares (e.g. food sales consumption is estimated to be 4% of consumption, 
and food sales savings are 7% of total saving). 
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Figure 4-3 2026 Nonresidential Electric Energy (Cumulative Annual) Achievable Potential by Market 
Segment 
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Table 4-88 and Table 4-9 provide cumulative annual and incremental annual savings data for each year of 
t he study. The tables show energy, summer demand, and winter demand savings. 

Table 4-8 Nonresidential Electric Cumulative Annual Achievable Potential - Energy and Demand, by Year 

Vear 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

MWh Summer MW 

23,972 4.87 

35,958 7.31 

47,944 9.75 

57,654 11.80 

69,185 14.16 

80,716 16.52 

92,247 18.88 

103,778 21.24 

115,309 23.60 

23,972 4.87 
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Table 4-9 Nonresldentlal Electrlc Incremental Annual Achievable Potential - Energy and Demand, by 
Year 

Year MWh Summer MW Winter MW 

2017 11,986 2.44 1.03 

2018 12,355 2.53 1.04 

2019 12,723 2.62 1.06 

2020 13,547 2.79 1.13 

2021 13,006 2.73 1.05 

2022 13,618 2.82 1.07 

2023 13,987 2.91 1.09 

2024 14,356 3.00 1.11 

2025 15,169 3.14 1.16 

2026 15,591 3.24 1.18 

4.2.5 Measure Level Detail 

Table 4-10 below presents the measure-level technical, economic, and achievable MWh savings, sorted 
by end-use. Measures with significant remaining potential either possess significant per unit savings 
opportunities or are applicable to a large number nonresidential customers in the Big Rivers territory. 

Table 4-1 0/ I Nonresldentlal Technical, Economic, Achievable Savings Potential (MWh}, by Measure (2026} 

Measure Name 

Lighting 

Lighting Controls 

Sunset Lighting 

Exterior Lighting 

Air Conditioning 

Chiller 

PTHP Heating 

Ventilation Fan Controls 

Motor Controls 

Water Heating 

Cooking 

Freezers 

Refrigerators 

Refrigeration Tune-up 

Refrigeration door measures 

Vending Miser 

Refrigeration motor measures 

Ice Machine 

Refrigeration LED lighting retrofit 

Watt Sensors on Office Electronics 

Compressed Air Leaks 

Engineered Nozzles 

Total 

Technical 

107,161 

29,473 

23,419 

23,162 

60,628 

29,474 

741 

89,904 

44,477 

218 

2,841 

18,554 

37,690 

14,678 

30,985 

12,153 

97,154 

2,682 

1,660 

51,638 

17,180 

4,203 

700,075 
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Economic Achievable 

88,974 17,119 

20,571 3,958 

23,419 4,506 

23,162 4,456 

58,716 11,297 

29,474 5,671 

741 143 

86,977 16,735 

42,897 8,254 

218 42 

2,744 528 

18,554 3,570 

37,690 7,252 

7,846 1,510 

28,879 5,557 

12,153 2,338 

97,154 18,693 

2,682 516 

1,660 319 

0 0 

10,588 2,037 

4,203 809 

599,301 115,309 
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In an August 2006 report by staff to the FERC, a definition of "demand response" ("DR") was adopted by 
the Commission. This definition was used earlier by the U.S. Department of Energy ("DOE") in its February 
2006 report to Congress: 

Changes in electric usage by end-use customers from their normal consumption patterns 
in response to changes in the price of electricity over time, or to incentive payments 
designed to induce lower electricity use at times of high wholesale market prices or when 
system reliability is jeopardized.13 

In their August 2006 report FERC staff noted that demand response is an active response to prices or 
incentive payments. The changes in electricity use are designed to be short-term in nature, centered on 
critical hours when demand or market prices are high, or when reserve margins are low. This is contrasted 
to energy efficiency programs that are focused on longer-term responses or reduction in consumption 
through the investment in energy efficient equipment or change in behavior. 

5.1 TYPES OF DEMAND RESPONSE 

There are generally two major types of demand response programs: incentive-based programs and time
based programs. Incentive-based programs generally involve the utility paying an incentive to a retail 
customer to reduce peak demand or allow for direct control of end use appliances. Such programs include 
direct load control, interruptible programs, demand buy-back, and emergency demand response. Time
based programs include a suite of rate alternatives known as dynamic pricing. These programs have rates 
that incentivize customers to reduce loads during certain times of the day and year (critical peaking hours). 
Time-based programs include time-of-use, critical peak pricing, and real time pricing rates. 

For incentive-based programs, generally the goal is for the load reduction to act as a resource, i.e., the 
demand reduction occurs via dispatch by the system operator. With this treatment, the demand 
reduction capabil ity can be included in the resource portfolio. The resources can be dispatched for several 
reasons including peak load, low reserves, high energy costs, and transmission line loading. 

The goal with price-based incentives is to provide a price signal that is reflective of current market 
conditions and the demand reductions occur as a voluntary response to the price signa l. Generally, these 
types of responses are embedded in the load forecast, and not explicitly modeled. While it is often a 
concern that the load response is not as "firm" as with incentive-based programs, the response can 
become more predictable based on weather, foreknowledge of prices, and experience. 

5.2 GENERAL BENEFITS OF DEMAND RESPONSE 

Customer responses under demand response programs can either reduce or shift consumption during 
high cost periods. While all the programs evaluated within this project result in reducing the load 
requirements of the system during certain peak periods, there are two distinct load impacts that can 
result. 

13 U.S. Department of Energy, Benefits of Demand Response in Electricity Markets and Recommendations for Achieving Them: A Report to the 
United States Congress Pursuant to Section 1252 of the Energy Policy Act of 2005, February 2006 (February 2006 DOE EPAct Report), 
http://energy.gov/sites/prod/files/oeorod/DocumentsandMedia/DOE Benefrts of Demand Response in Electricity Markets and Recommend 
aliens for Achieving Them Report to Congress.pd! 

PREPARED BY GDS ASSOCIATES, INC. 
31 I ~ , 



BIG RIVERS I Energy Efficiency Potential Study 

"Load Shifting" - Projects that move energy consumption from one time to another (usually 

during a single day). 

2017 

• "Peak Clipping" - Projects that reduce energy demand at certain critical times, with no recovery 

of the energy at a later time. 

Figure 5-1 below provides a graphical representation of these two types of load impacts. 

Figure 5-1 Load Shifting and Peak Clipping Program 

Load Shifting Peak Clipping 

Time of day Time of day 

Demand response can provide the benefit of serving as a substitute for peaking generation resources. In 
addition, it can reduce the need for expansion in distribution investment. Demand response also has the 
potential to reduce energy supply costs and, in general, electricity price volatility. Finally, demand 
response can also serve as supplemental (non-spinning) operating reserves. 

5.3 ENHANCEMENTS OF RESPONSE WITH TECHNOLOGY 

Automated technology enhances the responsiveness of a facility participating in a demand response 
program by enabling the customer to achieve a higher percentage of its load reduction potential. Studies 
conducted by the Rocky Mountain lnst itute14 indicate that technology appears to be an important driver 
in reducing load, especially t he most critical peaks for consumers with in a rate class that have the highest 
levels of consumption. Automated technology can help produce consistent load reductions across the 
cooling season. For example, large commercial and industrial customers show the greatest price elasticity 
with their ability and willingness to respond to incentives, but without automation the response is uneven, 
with the load reductions coming from backup generation, shifting operations, or manually shutting off 
loads in a less organized manner. 

Automated metering infrastructure ("AMI") technology can combine load management capabilities with 
alternative retail rate structures, in addition to providing the benefits of improved meter reading, outage 
management and power quality, as well as reducing theft. AMI can provide the first step in having the 
necessary technology in place to support demand response efforts. As an example, with AMI, time-based 
rates can be offered without the additional cost of interval metering, normally a barrier in the 
implementation of Time-Of-Use (''TOU" ) rates. Additionally, with AMI, load control can be initiated via 
power line carrier technology with load control operations coinciding with on-peak or critical peak price 
periods achieving a greater load impact than if a manual response was required by the customer. 

14 'Demand Response: An Introduction', Rocky Mountain lnst~ute, April 30, 2006, http://www.ceeforum.org/contenVdemand-resoonse-
1ntroduction-0verview-oroarams-technoloaies-and-lessons-leamed 

PREPARED BY G DS A SSOCIATES, INC. 

32 I '° 



BIG RIVERS I Energy Efficiency Potential Study 2017 

5.4 CURRENT DEMAND RESPONSE PROGRAMS 

Big Rivers does not currently operate any direct control programs and does not provide electric service to 
any retail or wholesale customers under an interruptible or curtailable contract or tariff. Big Rivers offers 
a Voluntary Curtailment Rider, which provides a means for potentially reducing system peak demand 
during peak periods. In the last fourteen years, there have been four curtailments affecting two 
commercial customers. The maximum estimated load reduction due to the two voluntary curtailment 
customers is 20-25 MW. Table 5-1 shows the years in which curtai lments have occurred and the load 
reduction in MW associated with these events. 

Table 5-1 1 2003-2016 Voluntary Industrial Curtailment Results 

Year Number of Curtailments Load Reduction (MW) 

2003 0 n/a 

2004 0 n/ a 

2005 0 n/a 

2006 0 n/a 

2007 0 n/a 

2008 1 20 

2009 3 1to25 

2010 0 n/a 

2011 0 n/a 

2012 0 n/a 

2013 0 n/a 

2014 0 n/a 

2015 0 n/a 

2016 0 n/a 

5.5 MISO DEMAND RESPONSE 

MISO allows for demand response participation in the market through various means, including 
participation as a load modifying resource ("LMR"), as demand response resource ("ORR" ) and as 
emergency demand response ("EDR"). Participation in such programs requires meeting various 
operational, registration, and credit requirements. For ORR and LMR, the payments received are based 
on how the resource is used (e.g. energy, reserves, and/ or capacity) and includes energy costs via the 
Locational Marginal Price ("LMP" ), Marginal Clearing Price, Auction Clearing Price, and possibly make
whole payments. EDR payment is based on LMP or production costs (shut-down costs of production unit 
plus a curtailment energy offer that is made). By using MISO market prices as the proxy for demand 
response resources, Big Rivers is appropriately assessing the value of DR in the MISO market. 

5.6 DEMAND RESPONSE PROGRAMS EVALUATED 

A list of potential DR programs representing the most common and most likely to be cost-effective were 
evaluated in this screening analysis. Big Rivers focused the analysis on the most common types of 
programs that a utility might use in starting a demand response initiative. If more of these programs 
passed the screening, the list of potential programs for screening would have been expanded. Programs 
not included initially, but that could have been considered if further analysis was warranted include, but 
are not limited to: dual fuel heat pumps, electric thermal storage ("ETS" ) heating units for residences, ETS 
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cooling units for commercial buildings, direct control of swimming pool pumps, and direct control of 
agricultural applications such as irrigators and grain dryers. 

A total of fifteen programs were evaluated, with a mix of both residential and commercial incentive-based 
and price-based programs. Consistent with the energy efficiency evaluation, DR programs are primarily 
evaluated based on the TRC test, but UCT and PCT were also calculated. Table 5-2 provides the results of 
the evaluations. 

Table 5-2/ 1 Demand Response Programs Evaluated Results 

Summer Winter kW 
Peak Direct kW Savings Savings per , 

Sector Program Basis Effect Control per Unit Unit 1 

Air Conditioner - 33% Cycling Incentive 
Peak 

Yes 0.8 0.0 
Shift 

Air Conditioner - 50% Cycling Incent ive 
Peak 

Yes 1.1 0.0 
Shift 

Water Heater - 40/ 50 Gallon Incentive 
Peak 

Yes 0.4 0.6 
Shift 

Residential 
Peak 

Time-of-Use (TOU) Rate Price 
Shift 

No 0.2 0.1 

Critical Peak Pricing (CPP) Rate Price 
Peak 

No 1.0 0.5 
Shift 

Smart Thermostat w/ CPP Rate 
Incentive Peak 

Yes 1.4 0.5 I Price Shift 

Distributed Generation Incent ive Peak Clip Yes 350.0 350.0 

Lighting - Small Applicat ion Incent ive Peak Clip Yes 2.1 2.1 

Lighting - Large Application Incentive Peak Clip Yes 20.6 20.5 
Commercial 

Energy Management System Peak 
(EMS) 

Incentive 
Shift 

No 11.9 11.9 

Time-of-Use (TOU) Rate Price 
Peak 

No 0.1 0.1 
Shift 

Critical Peak Pricing (CPP) Rate Price 
Peak 

No 0.6 0.6 
Shift 

Distributed Generation Incentive Peak Clip Yes 1,000.0 1,000.0 

Industrial 
Energy Management System 

Incentive 
Peak 

No 149.6 149.6 
(EMS) Shift 

Interruptible Rate Price Peak Clip No 1,000.0 1,000.0 

5.7 DEMAND RESPONSE COST-EFFECTIVENESS 

Due to the low value currently associated with avoided production and transmission capacity, most ofthe 
DR programs evaluated are not cost effective under the TRC test. Table 5-3 below presents the 10-year 
net present value benefits and costs for a single unit and shows the benefit/ cost ratios for the TRC test. 
The methodology employed in calculating these effectiveness tests is consistent with the methodology 
employed in evaluating energy efficiency as described earlier in this report. Further details on inputs into 
the analysis including load, benefit, and cost assumptions are described below. 
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Table 5·3 Cost-Effectiveness Screening Results per DR Measure Installed 

Program NPV Benefits NPVCosts TRC Ratio 

Air Conditioner - 33% Cycling $236 $737 0.32 

Air Conditioner - 50% Cycling $351 $830 0.42 

Residential 
Water Heater - 40/50 Gallon $375 $868 0.43 

Time-of-Use (TOU) Rate $108 $291 0.37 

Critical Peak Pricing (CPP) Rate $452 $713 0.63 

Smart Thermostat w/ CPP Rate $549 $981 0.56 

Distributed Generation $225,304 $192,779 1.17 

Lighting - Small Application $1,338 $1,947 0.69 

Lighting - Large Application $13,236 $13,936 0.95 
Commercial 

Energy Management System (EMS) $6,507 $14,339 0.45 

nme·of-Use (TOU) Rate $93 $989 0.09 

Critical Peak Pricing (CPP) Rate $417 $1,094 0.38 

Distributed Generation $437,719 $615,074 0.71 

Industrial Energy Management System (EMS) $55,366 $236,806 0.23 

Interruptible Rate $362,513 $246,393 1.47 

5.8 KEY ASSUMPTIONS AND INPUTS 

The demand response analysis is consistent with the energy efficiency analysis in many respects. The 
same screening model is used to calculate the evaluation metrics for the TRC Test. Key input system data 
such as the load forecast, loss factors, reserve margins, transmission and distribution avoided costs, and 
discount factors are also consistent between the Energy Efficiency and Demand Response analyses. This 
section details the assumptions that are specific to demand response programs. 

Load Impacts 
One of the critical assumptions for screening demand response programs is the amount of load reduction 
possible at the time of the system peak. Secondary research sources including white papers, state 
Technical Reference Manuals, and data submitted to regulatory agencies and GDS' experience with other 
cooperatives were used to develop load impact assumptions for Big Rivers. Specifics on a DR program 
basis are provided below. 

Air Conditioners: For air conditioners, the study used load impact estimates from potential studies for 
utilities in four other states. The load estimates were weather-adjusted by developing a linear regression 
relationship between normal cooling degree days and the load impact. The regression model and cooling 
degree days for Big Rivers were used to estimate air conditioner impacts in Kentucky. These were then 
checked for reasonableness with measurement and verification study results in the secondary literature. 
The impacts for the proxy utilities in other states were developed using system specific data including 
weather, size of home, and estimation techniques suggested by the Air Conditioning Contractors of 
America ("ACCA").15 

15 'Manual S - Residential Equipment Selection.· ACCA. 
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Water Heaters: Water heaters are estimated in a manner like air conditioners, averaging load impacts 
seen in other GDS studies. However, water heaters are not as weather-sensitive and the estimates are 
very stable from region to region. 

Residential and Commercial Rate Programs: There are three residential rate programs that build upon 
each other: Time of Use ("TOU"), Critical Peak Pricing ("CPP" ) interactive metering (manual control by 
consumer), and CPP smart thermostat (control by utility). 

TOU rates have fixed prices for defined time periods. The CPP rates would have fixed prices for off-peak 
hours and defined on-peak periods. In addition, there are higher (critical) prices during select high energy 
cost hours. For this study, the top 100 energy cost hours are assumed for the CPP rate. For the CPP 
manual program, the residential user has a programmable thermostat and can choose to respond to 
prices, but there is no control from the utility. With the smart thermostat program, the util ity can control 
the air conditioner and, therefore, achieve load impacts consistent with an AC control program plus 
additional benefits associated with customer response to prices. Figure 5-2 demonstrates theoretical 
time-based rates for a summer day. 

Figure 5·2 I Example ofTlme-Based Rates on a Summer Day 
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Figure 5-3 demonstrates the relationship between program costs and load impacts for the three rates. 
The TOU rate with manual control16 has the lowest equ ipment and administrative costs but also provides 
the least demand response since it is based on voluntary response. The CPP rate with manual control 
provides a stronger price signal and therefore gets a slightly better energy and demand benefit, but costs 
are also higher than the TOU rate because of the need for equipment to send price signals during critical 
peak pricing hours. Finally, the addition of a smart thermostat that allows the utility to control air 
conditioning is the costliest alternative, but also provides the highest demand impact. 

16 Manual control means that the utility has no ability to control the thermostat, so any changes to the thermostat must be made by the 
homeowner by manually changing the temperature setting. Therefore, a manual control rate program requires voluntary response to price 
signals. 
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Figure 5-3 Illustration of the Build-Up Nature of the lime Based Residential Rates 
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TOU and CPP impacts are estimated based on a macro-ana lysis performed by the Brattle Group, examining 
measured load impacts for several util ities throughout the country.17 The industrial interruptible rate is 
simply an assumption that the retail consumer can somehow curtail 1 MW of load during interruption 
notices. These curtailments could be achieved t hrough shutting down processes or moving shifts or by 
other means. 

Distributed Generation: It is assumed that a commercial application would equal 350 kW and an industrial 
application would equal 1,000 kW. 

Commercial Lighting Control Large Application: Load impacts for commercial lighting were estimated 
using commercial load profiles developed by GDS for other energy efficiency and demand response 
analyses. The load profiles include estimated interna l lighting wattage per square foot for various building 
types. A report by Peter Morante of the Lighting Research Center ind icates that control switches can be 
installed in buildings to interrupt 25% of the lighting load (e.g. dimming some areas, or shutting off every 
third hallway light).18 The commercial lighting program was broken into small and large commercial 
applications, and the average load impact for each group was used for the benefit/cost analysis. It is 
assumed that the cont rol strategy would mirror the standard capacity water heater program, resulting in 
100 hours of control each year. The commercial energy lighting results in energy losses as indicated in 
the Table 5-4 below. 

11 Rethinking Prices. Faruqui, Ahmad, Ryan Hledik, and Sanem Sergici. Public Utilities Fortnightly. January 2010. Pp. 30-39, 
http://www.fortnightly.com/fortniqhtly/2010/01/rethinkinq-prices?paoe=0%2CO. 
18 'Making Lighting Responsive to Demand Response.' Peter Morante, Lighting Research Center. Rensselaer Polytechnic Institute, 
http://www.ieadsm.org/Filesff asksff ask%2013%20-
%20Demand%20Resoonse%20Resources/Peak%20Load%20Manaoement%20Alliance%20-%20May%202005/Peter%20MoranteLRC. OOf 
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Tobie 5-4 Commercial Lighting Control load Impacts 

Office 6,600 1.33 8,778 2.19 

Retail Store 6,400 0.87 5,568 1.39 

Restaurant 5,250 0.92 4,830 1.21 

School 16,000 0.88 14,080 3.52 

Group Average 8,563 0.97 8,306 2.08 

:\arge corJilii&c1~~~-~::;~~5;t,. - , = -,<~_.~ ... -~-,.,~: .. ; ·-- ·~ ·.:._ .. ; __ ,_ --
Office 90,000 0.87 78,300 19.58 

Retail Store 79,000 0.87 68,730 17.18 

Hospital 155,800 0.64 99,712 24.93 

Group Average 108,267 0.76 82,247 20.56 

Energy Management Systems: Energy Management Systems ("EMS") can take on many forms, but the 
basic approach is that multiple end-uses are controlled on-site through an integrated system to achieve 
combined demand reductions. Typically, these systems include built-in logic to monitor loads and initiate 
control measures when needed. Extensive research indicates that such systems are very site-specific, 
thus, characterizing a "general" EMS set -up is difficult. However, a pilot study of small commercial 
applications was conducted by Southern California Edison in 200619 using a product developed and sold 
by Dencor, Inc. (www.dencor.com). The system included control of rooftop air conditioners, walk-in 
coolers, walk-in freezers, reach-in coolers, ice makers, and electric water heaters. The pilot included retail 
stores, restaurants, beverage stores, offices, and small groceries, with loads ranging from 15 kW to 150 
kW. The Dencor systems include the ability of the utility to monitor the system through the internet, dial
up, or GPS technology. The pilot program demonstrated an average 11.9 kW reduction for a customer 
with an average base load of 54.3 kW, a 22% reduction. 

Both small commercial and larger industrial EMS were included in the benefit/cost analysis. For small 
commercial, this study uses the 11.9 kW impact from the Southern California Edison pilot study and 
assumed the same control strategy as a large capacity water heater program. With the significant upfront 
costs associated with an EMS, a customer is very likely willing to control for many more hours per year 
than a standard residential air conditioner or water heater strategy. For industrial applications, it is 
assumed the load is 1,000 kW and that 15% demand reductions can be achieved. Energy is assumed to 
be shifted and not lost due to control through the EMS. 

Benefits 
The benefits of avoided peaking demand and transmission demand are consistent with the energy 
efficiency analysis. Development of the avoided costs is detailed in Section 5.9 of the report. Avoided 
production demand is based on market price of capacity and growing into the value of a peaking unit. 
There is no benefit assumed for avoided transmission or distribution demand. For peak shifting programs, 
there is an avoided energy benefit associated with serving the load during the recovery periods that tend 
to have lower energy production costs. The benefit is the difference between the energy cost during 
peaking and recovery hours. For this study, t he on- and off-peak avoided energy costs are used to 

iG "Demand Response Enabling Technologies For Small-Medium Businesses." Lockheed Martin Aspen, April 12, 2006. 
http://sites.energetics.com/madri/pdfs/LMADRT _060506.pdf 
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estimate the benefit of shifting energy. For peak clipping programs in which energy is not recovered, the 
avoided energy cost is the on-peak energy charge. 

Costs 
The costs included in the Total Resource Cost Test benefit/cost analysis generally include equipment 
installation and carrying costs, program administration and marketing costs, and costs associated with 
delivery of the communication or price signal t o the affected device or consumer. For direct control 
programs in which the participant incurs no cost, incentives are also included as program costs. Costs 
may be incurred by the G& T, Member Cooperative, or retail consumer. The TRC test does not include lost 
electric revenues that may arise from programs t hat reduce energy consumption. 

Incentives 
Incentives for demand response programs take on many forms and levels. For instance, some 
cooperatives can get participation for a water heater control program with little or no incentive, simply 
by appealing to the "cooperative spirit". Incentives include a one-time payment, monthly fixed payments, 
rate incentives, and contributions to equipment cost. For programs in which the participant has some 
share in equipment cost, incentives by the utility to offset that cost are excluded from the TRC test. 
However, in a program such as air condit ioner control in which the participant has no monetary cost , 
incentives paid by the utility to the participant are included as a representation of the economic value the 
customer places on their potential displacement of comfort during control events. The levels of incentive 
assumed in the Big Rivers screening analysis are shown in Table 5-5 below, with the magnitude of the 
incentive being representative of what other utilities with programs often pay. Some are assumed to be 
monthly payments (e.g., $4 per month for water heaters) and others, such as distributed generation, are 
rate incentives ($6.50 per kW-month demand credit). However, the ultimate form of the incentive is not 
as important as the magnitude for purposes of a screening analysis. 

Program 

Residential 

Commercial 

Industrial 

Table 5-5 Incentive Amounts for TRC Test 

Air Conditioner - 33% Cycling 

Air Conditioner - 50% Cycling 

Water Heater - 40/ 50 Gallon 

Time-of-Use (TOU) Rate 

Critical Peak Pricing (CPP} Rate 

Smart Thermost at w/ CPP Rate 

Distributed Generation 

Lighting - Small Application 

Lighting - Large Application 

Energy Management System (EMS} 

Time-of-Use (TOU) Rate 

Critical Peak Pricing (CPP} Rate 

Distributed Generation 

Energy Management System (EMS) 

Interruptible Rate 
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$48 
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$0 

$0 

$0 
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$500 

$1,000 

$0 

$0 

$0 

$0 

$0 
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Nature 

Recurring 

Recurring 

Recurring 

One-Time 

One-Time 

Recurring 
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Carrying Costs for Capital Equipment 
Two different carrying cost factors are used to expense capital items in the analysis. The first factor is 
when the utility will own and operate the equipment (direct control programs) and includes interest, 
depreciation at 10 years, operations and maintenance, and margins on the interest expense. Margins are 
a blended average of a G&T Times Interest Earned Ratio ("TIER" ) of 1.1 (25% weight) and a distribution 
cooperative TIER of 1.5 (75% weight). The TIER represent typical target TIER levels for G& T's and 
cooperatives. The weights represent the expectation that distribution cooperatives typically bear a 
greater share of capital costs in a DR program. If Big Rivers initiated a DR program, actual cost sharing 
would be part of the program design. The second factor is when a commercial account owns the 
equipment. That factor includes interest, depreciation over 15 yea rs, and operations and maintenance. 
Table 5-6 below lists the carrying cost assumptions based by ownership type. 

Table 5-6 Carrying Cost factors 

Item Utility Ownership Commercial Ownership 

Interest 4.50% 5.50% 

Depreciation 10.00% 6.67% 

O&M 3.00% 3.00% 

Insurance & Taxes 0 .00% 0.00% 

Margins on Interest 1.80% 0.00% 

Total Carrying Cost 19.30% 15.17% 

Capital Costs of Equipment 
Capital costs for DR equipment were based on current costs for residential control switches and on the 
assumed capital costs from Big Rivers' 2014 DSM Potential Study but escalated at 2.5% per year for four 
years to reflect current costs. 

Administrative, Marketing, and Operating Costs 
Other program costs were estimated using current estimates for central communication equipment and 
software and for G& T and Member Cooperative staffs to dedicate to the DR programs. Finally, marketing 
costs for each Member Cooperative were included. These costs were then levelized and divided into a 
number of DR participants that represents achieving 5% of rural peak demand reduction after 10 years of 
a program. This level of penetration has been proven to be reasonably achievable for a utility starting a 
program and with persistent marketing and program support over ten years. The average program costs 
per DR program participant per year $17.29. 

5.9 CONCLUSIONS AND RECOMMENDATIONS FOR DEMAND RESPONSE 

With Big Rivers and the region in and around MISO being long on capacity, the value of demand response 
programs is presently low, even lower than in the 2014 DSM Potential Study. Furthermore, there are no 
benefits associated with avoided transmission facilities (an assumption consistent with the 2014 DSM 
Potential Study). Therefore, it is not surprising that most of the DR programs analyzed do not pass the 
TRC test. The following programs did pass the TRC test . 

Commercial Distributed Generation: This program passes the TRC test, but only by a small margin. The 
benefit cost ratio is 1.17. If there are any C&I accounts that already have distributed generation for back
up or other purposes, then Big Rivers' member cooperative could conceivably consider approach such 
customers about use of the generators for peak shaving. However, EPA rules may prohibit or limit such 
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programs. Furthermore, many customers that own generation for emergency purposes may be hesitant 
to participate in a demand response program or allow a utility to have control of their resource. 

Interruptible Rate: This program is highly beneficial with very little cost. That is because the assumption 
is that the industrial customer is able to curtail 1 MW without additional equipment. An interruptible 
program looks highly beneficial in many DR studies even with low avoided cost benefits. Obviously, the 
challenge to the utility is finding candidates that meet these stringent criteria that would be willing to 
either change shifts or operations in order to reduce their power bills. 

Recommendation 
At this time, based on the study conclusions Big Rivers has elected to not pursue a formal demand 
response program. Most of the typical DR programs analyzed in this screening are not cost-effective at 
this time and those that are cost effective are either complicated to implement or are only marginally cost 
effective. Big Rivers would be better served by using its DSM budgets pursuing higher value energy 
efficiency programs, which do also provide peak demand reductions although overall energy reductions 
are the target objective. When and if capacity tightens in the region, the value of capacity shou Id increase, 
approaching the avoided cost of a peaking unit. At that time, demand response programs could become 
cost effective. Big Rivers should therefore continue to monitor the cost effectiveness of DR. Based on GDS 
recommendations in this study, Big Rivers will: 

• Not pursue a full-scale demand response program at this time. 
• Continue to monitor opportunities for demand response, looking for reduction in costs or 

increases in the value of avoided peaking generation. 
• Monitor the opportunity of new technologies that may provide peak demand reduction benefits 

at a lower cost than current programs evaluated. 20 

• Encourage the Member Cooperatives to consider whether any existing large commercial or 
industrial accounts would be benefitted by an interruptible rate arrangement. If so, determine 
whether there is a desire on the part of the Members to offer an interruptible rate arrangement. 

20 For example, several utilities have begun to investigate pilot battery storage programs tied to residential customers that own solar 
generation. Such programs, however, would be cost prohibitive in Big Rivers' case given very low avoided cost benefits as batteries are 
currently costly pieces of equipment. Therefore, this new DR approach has not been formally evaluated as part of the 2017 DSM Potential 
Study. 
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This section of the report provides a summary of the program potential and a breakdown of costs and 
savings associated with each program. This section is the most relevant for the IRP as it transforms the 
results of the energy efficiency and demand response potential study analysis into realistic estimates of 
program potential than can be achieved by Big Rivers. These estimates are realistic because they take into 
consideration budget constraints, which limit the portion of achievable potential (that is free of cost 
constraints), that can actually be achieved by Big Rivers. 

6. 1 OVERVIEW OF PROGRAMS 

The analysis included 10 programs in the Big Rivers service territory: 6 in the residential sector and 4 in 
the commercial/industrial sector. Table 6-1 below provides a listing of each program, by sector. 

Table 6-1 List of Programs Evaluated In the Study 

Sector Program Name ' 
Residential Residential Lighting Program 

Residential Residential Efficient Appliances Program 

Residential Residential HVAC Program 

Residential Residential HVAC Tune-Up Program 

Residential Residential New Construction Program 

Residential A 'la Carte Individual Prescriptive Program 

Commercial/Industrial C&I Prescriptive Lighting Program 

Commercial/Industrial C&I Prescriptive HVAC Program 

Commercial/Industrial C&I General Program 

Commercial/Industrial Outdoor Lighting LED 

6.2 RESULTS 

The analysis considered program potential at two different funding scenarios: a $2 million incentive 
scenario and a $1 million incentive scenario. In each case, the residential sector was allocated 50% of the 
incentive budget, and the nonresidential sector was also allocated 50% of the incentive budget. 

Figure 6-1 provides the program potential for the 3-yr, 5-yr, and 10-yr program potential for each funding 
scenario. The $2 million funding scenario program potential is 1.5% of forecast sales over the 3-yr 
timeframe, and rises to 4.0% across the 10-yr timeframe. The $1 million funding scenario program 
potential is 0.8% of forecast sales over t he 3-yr timeframe, and rises to 2.0% across the 10-yr timeframe. 
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Figure 6-1 Electric Energy (MWh) Cumulative Annual Program Potential (as a % of System Sales) 
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Table 6-2 provides 1-, 2-, 3-, 5-, and 10-yr estimates of cumulative annual program potential for energy, 
summer peak demand, and winter peak demand. The $2 million program potential is nearly 50,000 MWh 
by 2019, and the $1 million program potential is approximately half that amount at just over 25,000 MWh 
Summer peak demand program potential is 7.4 MW and 3.8 MW for the respective $2 million and $1 
million program potential scenarios. 

Tobie 6-2 Program Potential Summary 

Table 6-3 provides a summary of the program potential for the $2 million incentive scenario. The C&I 
Prescriptive Lighting program provides the most potential energy savings over the next three yea rs, 
followed by the Outdoor Lighting LED program and the Residential Lighting Program. 
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Table 6-31, $2 Miiiion Scenario - Savings by Program (MWh) 

Program Name 2017 2018 2019 2021 2026 

Residential Lighting Program 1,062 2,496 4,366 0 0 

Residential Efficient Appliances Program 698 1,340 1,921 2,805 4,162 

Residential HVAC Program 597 1,313 2,135 4,720 11,237 

Residential HVAC Tune-Up Program 738 1,476 1,475 1,473 1,467 

Residential New Construction Program 339 678 1,017 2,033 4,575 

A 'la Carte Individual Prescriptive Program 920 1,835 2,741 5,417 11,786 

C&I Prescriptive Lighting Program 8,111 16,221 24,332 33,637 65,420 

C&I Prescriptive HVAC Program 1,122 2,245 3,367 5,612 11,224 

C&I General Program 398 790 1,177 1,937 3,701 

Outdoor Lighting LED 2,301 4,602 6,903 11,505 23,010 

Total 16,286 32,996 49,434 69,138 136,582 

Table 6-4 provides a summary of t he program potential for the $1 million incentive scenario. The C&I 

Prescriptive Light ing program provides the most potential energy savings over the next t hree years, 
followed by t he Outdoor Light ing LED program and the Residential Lighting Program. 

Table 6-4 I $1 Miiiion Scenario - Savings by Program (MWh) 

Program Name 2017 2018 2019 2021 2026 

Residential Lighting Program 531 1,248 2,183 0 0 

Residential Efficient Appliances Program 279 536 769 1,210 1,973 

Residential HVAC Program 299 657 1,068 1,929 4,100 

Residential HVAC Tune-Up Program 738 1,476 1,475 1,473 1,467 

Residential New Construction Program 169 339 508 847 1,695 

A 'la Carte Individual Prescriptive Program 460 918 1,370 3,160 7,426 

C&I Prescriptive Lighting Program 4,055 8,111 12,166 16,818 32,710 

C&I Prescriptive HVAC Program 561 1,122 1,684 2,806 5,612 

C&l General Program 199 395 589 968 1,851 

Outdoor Lighting LED 1,151 2,301 3,452 5,753 11,505 

Total 8,443 17,102 25,262 34,964 68,339 

Table 6-5 provides a breakdown of the program incent ive budgets in t he $2 million funding scenario for 

the 1-, 2-, and 3-yr timeframes. Table 6-6 provides a breakdown of t he program budgets in t he $2 mill ion 

f unding scenario for the 1-, 2-, and 3-yr timeframes. The C&I Prescriptive Program, Outdoor Lighting LED 

program and Residential Lighting Programs have the largest incentive budget s in the $2 million incent ive 

scenario. These t hree programs have the largest incent ive budgets in the $1 million scenario as well, along 
with the Residential Lighting Program, which has a $100,000 budget in this scenario. The incentive budgets 

are held constant each year w ithin each respective scenario. 
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Table 6-5 $2 Miiiion Scenario - Program Incentive Budgets 

Program Name 2017 2018 2019 

Residential Lighting Program $200,000 $200,000 $200,000 

Residential Efficient Appliances Program $250,000 $250,000 $250,000 

Residential HVAC Program $150,000 $150,000 $150,000 

Residential HVAC Tune-Up Program $50,000 $50,000 $50,000 

Residential New Const ruction Program $150,000 $150,000 $150,000 

A 'la Carte Individual Prescript ive Program $200,000 $200,000 $200,000 

C&I Prescriptive Lighting Program $450,000 $450,000 $450,000 

C&I Prescriptive HVAC Program $100,000 $100,000 $100,000 

C&I General Program $50,000 $50,000 $50,000 

Outdoor Light ing LED $400,000 $400,000 $400,000 

Total $2,000,000 $2,000,000 $2,000,000 

Table 6-6 I $1 Mllllon Scenario - Program Incentive Budgets 

Program Name 2017 2018 2019 

Residential Lighting Program $100,000 $100,000 $100,000 

Residential Efficient Appliances Program $100,000 $100,000 $100,000 

Residential HVAC Program $75,000 $75,000 $75,000 

Residential HVAC Tune-Up Program $50,000 $50,000 $50,000 

Residential New Construction Program $75,000 $75,000 $75,000 

A 'la Carte Individual Prescriptive Program $100,000 $100,000 $100,000 

C&I Prescriptive Lighting Program $225,000 $225,000 $225,000 

C&I Prescriptive HVAC Program $50,000 $50,000 $50,000 

C&I General Program $25,000 $25,000 $25,000 

Outdoor Lighting LED $200,000 $200,000 $200,000 

Total $1,000,000 $1,000,000 $1,000,000 
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Table 6-7 provides a summary of the cost-effectiveness of each program in the $2 million funding scenario. 
The overall TRC ratio is 1.5, indicated the portfolio would be cost-effective across all 10 programs. Several 
of the residential program are not cost-effective on their own. This indicates that the measure mix 
currently offered by Big Rivers for these programs may need be reviewed to determine if more cost
effective options are available. 

Table 6-7, $2 Miiiion Scenario - Program Cost-Effectiveness (TRC Test} 

NPV Savings 
(Benefits - TRCTest 

Program Name NPV Benefits NPV Costs Costs) Ratio 

Residential Lighting Program $0.5 $0.7 -$0.2 0.7 

Residential Efficient Appliances Program $3.1 $3.8 -$0.6 0.8 

Residential HVAC Program $13.1 $9.4 $3.7 1.4 

Residential HVAC Tune-Up Program $1.1 $4.3 -$3.2 0.3 

Residential New Construction Program $4.3 $6.9 -$2.7 0.6 

A 'la Carte Individual Prescriptive Program $11.2 $18.6 -$7.5 0.6 

C&I Prescriptive Lighting Program $45.8 $17.6 $28.2 2.6 

C&I Prescript ive HVAC Program $11.3 $3.9 $7.3 2.9 

C&I General Program $2.6 $2.0 $0.6 1.3 

Outdoor Lighting LED $33.3 $15.7 $17.6 2.1 

Total $126.3 $83.0 $43.3 1.5 

Table 6-8 provides a summary of the cost-effectiveness of each program in the $1 million funding scenario. 
The overall TRC ratio is 1.4, indicated the portfolio would be cost-effective across all 10 programs. 

Table 6-8 / $1 Million Scenario - Program Cost-Effectiveness (TRC Test) 

NPV Savings 

(Benefits - TRC Test 
Program Name NPV Benefits NPV Costs Costs) Ratio 

Residential Lighting Program $0.3 $0.4 -$0.1 0.7 

Residential Efficient Appliances Program $1.5 $1.8 -$0.3 0.8 

Residential HVAC Program $4.7 $3.4 $1.3 1.4 

Residential HVAC Tune-Up Program $1.1 $4.3 -$3.2 0.3 

Residential New Construction Program $1.5 $2.5 -$1.0 0.6 

A 'la Carte Individual Prescriptive Program $7.0 $11.8 -$4.8 0.6 

C&I Prescriptive Lighting Program $22.9 $8.8 $14.1 2.6 

C&I Prescriptive HVAC Program $5.6 $2.0 $3.7 2.9 

C&I General Program $1.3 $1.0 $0.3 1.3 

Outdoor Lighting LED $16.7 $7.8 $8.8 2.1 

Total $62.6 $43.8 $18.8 1.4 

6.3 PROGRAM DESCRIPTIONS 

Big Rivers currently offers 10 programs to its Members. Six of these are residential programs, and four are 
C&I programs. These programs were the basis for the program potential assessment according to the $2 
million and $1 million incentive funding scenarios. Below are descriptions of each of these 10 programs. 
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GDS recommends that Big Rivers continuously review the results of these programs each year to 
determine if the existing programs can be improved and determine if there are opportunities to revise 
these programs or add new programs to its portfolio. Alternatively, we also recommend that Big Rivers 
determine if factors such as low participation or low cost-effectiveness indicate that some programs are 
no longer preferred, and should be cancelled. 

6.3.1 Residential Lighting Program 

Big Rivers offers a residential lighting replacement program to its Members. This program promotes use 
of LED bulbs by providing free bulbs at annual meetings and during Cooperative Month in October. LED 
bulbs are increasing in cost-effectiveness due to rapidly dropping retail prices and are expected to gain a 
dominant market share in the next few years. 

6.3.2 Residential Efficient Appliances Program 

Big Rivers offers two residential efficient appliances programs to its Members. The programs promote 
installation of efficient clothes washers and refrigerators and the removal and recycling of older inefficient 
refrigerators. For this 2017 DSM Study, GDS combined efficient clothes washers, efficient refrigerators 
and refrigerator recycling measures into a consolidated Residential Efficient Appliances program. 

6.3.3 Residential HV AC Program 

Big Rivers offers a residential HVAC replacement program to its Members. This program promotes 
increased consideration and use of high-efficiency HVAC systems among the retail member-consumers of 
the Member-Owners by providing financial incentives to a Member-Owner's retail member-consumers to 
upgrade their HVAC systems. 

6.3.4 Residential Weatherization Program 

Big Rivers currently offers three residential weatherization programs to its Members. These programs 
promote the implementation of weatherization measures among the retail member-consumers of the 
Member-Owner by providing reimbursement to Member-Owner members who undertake 
weatherization improvements of their homes. 

6.3.5 Residential New Construction Program 

Big Rivers offers a residential new construction program to its Members. This program provides incentives 
to homeowners and builders to use energy efficient building standards. 

6.3.6 Residential HVAC Tune-Up Program 

Big Rivers offers a residential HVAC tune-up program to its Members. This program promotes the 
initiation of annual maintenance on heating and air conditioning equipment among the retail member
consumers of the Member-Owners by providing reimbursement to Member Cooperative retail members 
that have their heating and cooling systems professionally cleaned and serviced. 

6.3.7 Commercial and Industrial Prescriptive Lighting Program 

Big Rivers offers a prescriptive lighting replacement program to its Members' commercial and industrial 
members. This program provides an incentive to commercial and industrial retail member-consumers for 
whom service is taken under Big Rivers' Rural Delivery Service Tariff to upgrade poorly designed and low 
efficiency lighting systems. 
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6.3.8 Commercial and Industrial Prescriptive HVAC Program 

Big Rivers offers a prescriptive HVAC program to its Members' commercial and industrial member
consumers. This program provides an incentive to commercial and industrial retail member-consumers 
to upgrade inefficient HVAC equipment and to maintain and tune-up their existing equipment. 

6.3. 9 Commercial and Industrial Prescriptive General Program 

Big Rivers offers a general program to its Members' commercial and industrial member-consumers. This 
program provides an incentive to retail commercial and industrial retail member-consumers served under 
the Big Rivers' Rural Delivery Service Tariff to upgrade all aspects of cost-effective energy efficiency 
achievable in individual facilities. 

6.3.10 Commercial and Industrial Outdoor Lighting Program 

Big Rivers offers an incentive to the Members' commercial and industrial member-consumers who install 
high efficiency LED outdoor lighting. Outdoor lighting technology is in the process of a major technological 
upgrade with the use of LED lamps capable of surviving the harsh environment of an outdoor fixture. 
Products are being introduced continuously into the market for evaluation and the Members' commercial 
and industrial member-consumers are in the process of converting to the longer life technologies. 
Successful deployment of this technology will eventually mean a substantial reduction in the cost of 
outdoor lighting through lower energy use and longer life. 
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This appendix provides a list of key data sources used in the development of the measure assumptions. 

- ACEEE Summer Study, 2008 

- Arkansas TRM (Version 5.0l 

- BEopt: Building Energy Optimization software 

- California Public Utilities Commission. 20l0-2012 WO 0 l 7 Ex Ante Measure Cost Study Final Report (DEER 
database} 

- Duke Energy Carolinas 2015 Residential Neighborhoods Program Final Evaluation Report 

- EIA - Technology Forecast Updates - Residential and Commercial Building Technologies - Reference 
Cose 

- Enemy Efficiency Emerging Technologies 

- Illinois TRM (Version 6.0) 

- Indiana TRM (Version 1.0) No hyper/ink ovailable - embedded document 

Indiana TRM 
Version 1-10-2013.p 

- LED Incremental Cost Study Overall Final Report, February 2016 

- Michigan Energy Measures Database IMEMDl 

- Mid-Atlantic Technical Reference Manual V6. Doted Moy 2016 

- Minnesota TRM (Version 2.0) 

- Northeast Energy Efficiency Partnerships. Incremental Cost Study 

- Notional Residential Efficiency Measures Database 

- 2016 PA TRM 

- Vermont TRM No hyper/ink available - embedded document 

TRM User Manual 
No. 2016-92d.pdf 
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B -1 

Meallllft 
# 

1001 

1002 

1003 

1004 

1005 

1008 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1018 

1017 

1018 

1019 

1020 

1021 

1022 

1023 

1024 

1025 

£nd-1JH 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 
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MeuueName 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

CEE Tier 2 Compliant 
Side-by-Side Refrigerator 

Energy Star Compliant Chest Freezer 

Energy Star Compliant Upright Freezer 
(Manual Def.) 

Second Refrigerator Tum In 

Second Freezer Tum In 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

CEE Tier 2 Compliant 
Side-by-Side Refrigerator 

Energy Star Compliant Chest Freezer 

Energy Star Compliant Upright Freezer 
(Manual Def.) 

Second Refrigerator Tum In 

Second Freezer Tum In 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

CEE Tier 2 Compliant 
Side-by-Side Refrigerator 

Energy Star Compliant Chest Freezer 

Energy Star Compliant Upright Freezer 
(Manual Def.) 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

Bo me 
Type 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

Income 
Type 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Replacement 
Type 

MO 
MO 

MO 

MO 

MO 

MO 

Recycle 

Recycle 

MO 

MO 

MO 

MO 

MO 

MO 

Recycle 

Recycle 

NC 
NC 

NC 

NC 

NC 

NC 

NC 
NC 

NC 

Baee 
.l.nnual 
Electric 

441.7 

441.7 

817.1 

517.1 

311.4 

349.2 

900.9 

808.0 

441.7 

441.7 

517.I 

517.1 

311.4 

349.2 

900.9 

806.0 

441.7 

441.7 

517.1 

517.1 

311.4 

349.2 

441 .7 

441.7 

517.1 

% 
Electric 
Savinp 

10% 

25% 

10% 

25% 

10% 

10% 

100% 

100% 

10% 

25% 

10% 

25% 

10% 

10% 

100% 

100% 

10% 

25% 

10% 

25% 

10% 

10% 

10% 

25% 

10% 

Per11Dit 
Elec 

Sa"l'inp 

44.3 

110.8 

51.7 

129.3 

31.2 

38.0 

900.9 

806.0 

44.3 

110.5 

51.7 

129.3 

31.2 

35.0 

900.9 

806.0 

44.3 

110.5 

51.7 

129.3 

3 1.2 

35.0 

44.3 

110.8 

51.7 

Per11Dit 
Summer 
NCPkW 

0.007 

0.017 

0.008 

0.019 

0.005 

0.008 

0.111 

0.095 

0.007 

0.017 

0.008 

0.019 

0.005 

0.006 

0.111 

0.095 

0.007 

0.017 

0.006 

0.019 

0.005 

0.008 

0.007 

0.017 

0.008 

Per11Dit 
Winter 

NCPkW 

0.007 

0.017 

0.008 

0.0 19 

0.005 

0.008 

0.111 

0.095 

0.007 

0.0 17 

0.008 

0.019 

0.005 

0.006 

0.111 

0.095 

0.007 

0.017 

0.008 

0.0 19 

0.005 

0.006 

0.007 

0.017 

0.008 
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Meaame 
# 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

IOU! 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021 

1022 

1023 

1024 

1025 

End-11•• 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 
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MeaameName 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

CEE Tier 2 Compliant 
Side-by-Side Refrigerator 

Energy Star Compliant Cheat Freeser 

Energy Star Compliant Upright Freeser 
(Manual Def.) 

Second Refrigerator Tum In 

Second Freeser Tum In 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

CEE Tier 2 Compliant 
Side-by-Side Refrigerator 

Energy Star Compliant Cheat Freeser 

Energy Star Compliant Upright Freeaer 
(Manual Def.) 

Second Refrigerator Tum In 

Second Freeser Tum In 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

CEE Tier 2 Compliant 
Side-by-Side Refrigerator 

Energy Star Compliant Chest Free:oer 

Energy Star Compliant Upright Freezer 
(Manual Def.) 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant 
Side-by-Side Refrigerator 

Bo me 
Type 

SF 
SF 

SF 

SF 

SF 

SF 

SF 
SF 
MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

Income 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Replacement 
Type 

MO 
MO 

MO 

MO 

MO 

MO 

Recycle 

Recycle 

MO 
MO 

MO 

MO 

MO 

MO 

Recycle 

Recycle 

NC 
NC 

NC 

NC 

NC 

NC 

NC 
NC 

NC 

Per unit 
NO 

SHing 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Per1Jnit 
Water 

SaYinp 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RC 
E1JL 

12.0 

12.0 

12.0 

12.0 

11.0 

11.0 

8.0 

8.0 

12.0 

12.0 

12.0 

12.0 

11.0 

11.0 

8.0 

8.0 

12.0 

12.0 

12.0 

12.0 

11 .0 

11.0 

12.0 

12.0 

12.0 

EE 
E1JL 

12.0 

12.0 

12.0 

12.0 

11.0 

11.0 

8.0 

8.0 

12.0 

12.0 

12.0 

12.0 

11.0 

11.0 

8.0 

8.0 

12.0 

12.0 

12.0 

12.0 

11.0 

11.0 

12.0 

12.0 

12.0 

Initial 
Meaaare 

Coat 

$40.0 

$140.0 

$40.0 

$140.0 

$35.0 

$35.0 

$170.0 

$170.0 

$40.0 

$140.0 

$40.0 

$140.0 

$35.0 

$35.0 

$170.0 

$170.0 

$40.0 

$140.0 

$40.0 

$1°40.0 

$35.0 

$35.0 

$40.0 

$140.0 

O&M 
Benefits 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 



Meaaa.re 
# ED.d-U•e 

1026 Refrigeration 

1027 Refrigeration 

1028 Refrigeration 

2001 Clothes 
Washer/Dryer 

2002 Clothes 
Washer/Dryer 

2003 Clothes 
Washer/Dryer 

2004 Clothes 
Washer/Dryer 

2006 Clothes 
Washer/Dryer 

2006 Clothes 
Wuher/Dryer 

2007 Clothe1 
Washer/Dryer 

2008 Clothes 
Washer/Dryer 

2009 Clothes 
Washer/Dryer 

2010 Cloth ea 
Washer/Dryer 

2011 Clothes 
Washer/Dryer 

2012 Cloth ea 
Washer/Dryer 

2013 Clothea 
Washer/Dryer 

2014 Clothea 
Wuher/Dryer 
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Bue 
Home Income Replacement .lbmual 

MeuureNeme Type Type Type Electric 

CEE Tier 2 Compliant 
MH Side-by-Side Refrigerator All NC 617.I 

Energy Star Compliant Chest Free:oer MH All NC 311.4 
Energy Star Compliant Upright Freezer 

MH All NC 349.2 (Manual Def.) 

Energy Star Clothes Wuher 
SF {w/ Elec. WH & Elec. Dryer) All MO 813.l 

Energy Star Most Efficient Clothes Washer 
SF All MO 813.1 {w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer 
SF {w/ NC WH & Elec. Dryer) All MO 421.8 

Energy Star Most Efficient Clothes Washer 
SF All MO 421.8 {w/ NO WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer SF All MO 768.9 

Energy Star Clothes Wuher 
MH All MO 813.1 (w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
MH {w/ Elec. WH & Elec. Dryer) All MO 813.1 

Energy Star Clothes Washer 
MH All MO 421.8 {w/ NO WH & Elec. Dryer) 

Energy Star Most Efficient Clothea Wuher 
MH (w/ NO WH & Elec. Dryer) All MO 421.8 

ENERGY STAR Clothea Dryer MH All MO 788.9 

Energy Star Clothea Washer 
SF All NC 813.1 (w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
SF {w/ Elec. WH & Elec. Dryer) All NC 613.1 

Energy Star Clothes Wuher 
SF (w/ NC WH & Elec. Dryer) All NC 421.8 

Energy Star Most Efficient Clothea Washer 
SF All NC 421.8 (w/ NC WH & Elec. Dryer) 

% Per Unit Per Unit Per Unit 
Electric Elec Smnmer What er 
Sa'rings Sa'rings NCPkW NCPkW 

25% 129.3 0.019 0.019 

10% 31.2 0.005 0.005 

10% 35.0 0.008 0.006 

27% 162.7 0.552 0.552 

39% 242.1 0.821 0.821 

18% 77.0 0.281 0.281 

21 % 88.2 0.299 0.299 

21% 160.0 0.666 0.585 

27% 182.7 0.662 0.662 

39% 242.1 0.821 0.821 

18% 77.0 0.261 0.261 

21% 88.2 0.299 0.299 

21% 160.0 0.665 0.665 

27% 162.7 0.552 0.552 

39% 242.1 0.821 0.821 

18% 77.0 0.281 0.281 

21% 88.2 0.299 0.299 



Meaaure 
# En.d·U•e 

1026 Refrigeration 

1027 Refrigeration 

1028 Refrigeration 

2001 Clothes 
Washer/Dryer 

2002 Clothes 
Washer/Dryer 

2003 Clothes 
Washer/Dryer 

2004 Clothes 
Washer/Dryer 

2005 Clothes 
Washer/Dryer 

2006 Clothes 
Washer/Dryer 

2007 Clothes 
Washer/Dryer 

2008 Clothes 
Washer/Dryer 

2009 Clothes 
Washer/Dryer 

2010 Clothes 
Washer/Dryer 

2011 Clothes 
Washer/Dryer 

2012 Clothes 
Washer/Dryer 

2013 Clothes 
Washer/Dryer 

2014 Clothes 
Washer/Dryer 
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Per unit Per Unit 
Bo me Income Replacement NG Water 

Mea•areNeme TJpe TJpe TJpe SaY:lng SaY:lnp 

CEE Tier 2 Compliant 
MH All Side-by-Side Refrigerator NC 0.00 0 

Energy Star Compliant Cheat Freeaer MH All NC 0.00 0 
Energy Star Compliant Upright Freezer 

MH All NC 0.00 0 (Manual Def.) 

Energy Star Clothes Washer 
SF All (w/ Elec. WH & Elec. Dryer) MO 0.00 2,024 

Energy Star Moel Efficient Clothes Washer 
SF All MO 0.00 2,760 (w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer 
SF All (w/ NG WH & Elec. Dryer) MO 0.37 2,024 

Energy Star Moel Efficient Clothes Washer 
SF All MO 0.66 2,760 (w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer SF All MO 0.00 0 

Energy Star Clothes Washer 
MH All (w/ Elec. WH & Elec. Dryer) MO 0.00 2,024 

Energy Star Moet Efficient Clothes Washer 
MH All (w/ Elec. WH & Elec. Dryer) MO 0.00 2,760 

Energy Star Clothes Washer 
MH All (w/ NG WH & Elec. Dryer) MO 0.37 2,024 

Energy Star Moat Efficient Clothes Washer 
MH All MO 0.66 2,760 (w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer MH All MO 0.00 0 

Energy Star Clothes Washer 
SF All NC 0.00 2,024 (w/ Elec. WH & Elec. Dryer) 

Energy Star Moet Efficient Clothes Washer 
SF All (w/ Elec. WH & Elec. Dryer) NC 0.00 2,760 

Energy Star Clothes Washer 
SF All (w/ NG WH & Elec. Dryer) NC 0.37 2,024 

Energy Star Moet Efficient Clothes Washer 
SF All (w/ NG WH & Elec. Dryer) NC 0.66 2,760 

Initial 
RC EE Meuare O&M 
EUL EUL Co.t Benefit. 

12.0 12.0 $140.0 $0.0 

11.0 11.0 $35.0 $0.0 

11.0 11.0 $35.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $66.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $162.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $152.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 



Meuure 
# End·11•e 

2018 Clothes 
Wuher/Dryer 

2016 Clothes 
Washer/Dryer 

2017 ClothM 
Wuher/Dryer 

2018 Clothea 
Washer/Dryer 

2019 Clothes 
Washer/Dryer 

2020 Clothes 
Wuher/Dryer 

3001 Dishwuher 

3002 Dishwasher 

3003 Dishwuher 

3004 Dishwasher 

3005 Dishwuher 

3006 Dishwasher 

3007 Dishwuher 

3008 Dishwasher 

4001 Misc. Plug Load 

4002 Misc. Plug Load 

4003 Misc. Plug Load 

4004 Misc. Plug Load 

4005 Misc. Plug Load 

B-5 

MeuureName 

ENERGY STAR Clothes Dryer 

Energy Star Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 

Base 
Bo me ht come Replacement .llmnaal 
Type Type Type Electric 

SF All NC 768.9 

MH All NC 813.1 

Energy Star Moel Efficient Clothes Wuher 
MH All NC 813.1 (w/ Elec. WH & Elec. Dryer) 

Energy Star Clothee Washer 
MH All NC 421.8 (w/ NG WH & Elec. Dryer) 

Energy Star Moet Efficient Clothes Wuher 
MH All NC 421.8 (w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer MH All NC 768.9 

Energy Star Dishwasher 
SF (Electric Water Heating) All MO 307.0 

Energy Star Dishwuher 
SF All MO 135.1 (Non-Electric WH) 

Energy Star Dishwasher 
MH All MO 307.0 (Electric Water Heating) 

Energy Star Dishwuher 
MH All MO 135.1 (Non-Electric WH) 

Energy Star Dishwaaher 
SF All NC 307.0 (Electric Water Heating) 

Energy Star Dishwasher 
SF All NC 135.1 (Non-Electric WH) 

Energy Star Dishwasher 
MH All NC 307.0 (Electric Water Heating) 

Energy Star Dishwasher 
MH All NC 135.1 (Non-Electric WH) 

Energy Star Dehumidifer SF All MO 1,071.8 
Energy Star Room Air Cleaner SF All MO 441.0 
Energy Star Dehumidifer MH All MO 1,071 .6 
Energy Star Room Air Cleaner MH All MO 441.0 
Energy Star Dehumidifer SF All NC 1,071.8 

% Per Unit Per Unit Per Unit 
Ele ctric Elec Sammer Winter 
Savinp Savinp NCPkW NCPkW 

21% 160.0 0.686 0.686 

27% 162.7 0.662 0.662 

39% 242.1 0.821 0.821 

18% 77.0 0.261 0.281 

21% 88.2 0.299 0.299 

21% 160.0 0.565 0.665 

12% 37.0 0.147 0.147 

12% 16.3 0.065 0.065 

12% 37.0 0.147 0.147 

12% 16.3 0.085 0.065 

12% 37.0 0.147 0.147 

12% 16.3 0.085 0.065 

12% 37.0 0.147 0.147 

12% 18.3 0.065 0.065 

13% 140.7 0.086 0.088 

88% 293.0 0.050 0.050 

13% 140.7 0.086 0.086 

86% 293.0 0.050 0.050 

13% 140.7 0.088 0 .088 



Me .. 11re 

# End-U•e 

2015 Clothes 
Washer/Dryer 

2016 Clothes 
Washer/Dryer 

2017 Clothes 
Washer/Dryer 

2018 Clothes 
Washer/Dryer 

2019 Clothes 
Washer/Dryer 

2020 Clothes 
Washer/Dryer 

3001 Dishwasher 

3002 Dishwuher 

3003 Dishwuher 

3004 Dishwuher 

3005 Dishwuher 

3008 Dishwasher 

3007 Dishwasher 

3008 Dishwuher 

4001 Misc. Plug Load 

4002 Misc. Plug Load 

4003 Misc. Plug Load 

4004 Misc. Plug Load 

4005 Misc. Plug Load 

B-6 

Me......, Name 

ENERGY STAR Clothes Dryer 

Energy Star Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 

Per unit Per Unit 
Bo me Income Replacement NG Water 
Type Type Type Saving Savingm 

SF All NC 0.00 0 

MH All NC 0.00 2,024 

Energy Star Most Efficient Clothes Washer 
MH All NC 0.00 2,760 (w/ Elec. WH & Elec. Dryer) 

Energy Star Clothe. Washer 
MH All NC 0.37 2,024 (w/ NG WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
MH All NC 0.86 2,780 (w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer MH All NC 0.00 0 

Energy Star Dishwasher 
SF All MO 0.00 252 (Electric Water Heating) 

Energy Star Dishwasher 
SF All MO 0.09 252 (Non-Electric WH) 

Energy Star Dishwasher 
MH All MO 0.00 252 (Electric Water Heating) 

Energy Star Dishwasher 
MH All MO 0.09 252 (Non-Electric WH) 

Energy Star Dishwasher 
SF All NC 0.00 252 (Electric Water Heating) 

Energy Star Dishwasher 
SF All NC 0.09 252 (Non-Electric WH) 

Energy Star Dishwasher 
MH All NC 0.00 252 (Electric Water Heating) 

Energy Star Dishwasher 
MH All NC 0.09 252 (Non-Electric WH) 

Energy Star Dehumidifer SF All MO 0.00 0 
Energy Star Room Air Cleaner SF All MO 0.00 0 
Energy Star Dehumidifer MH All MO 0.00 0 
Energy Star Room Air Cleaner MH All MO 0.00 0 
Energy Star Dehumidifer SF All NC 0.00 0 

Initial 
RC EE Mea1ure O&M 
EUL EUL Co.t Benefit• 

14.0 14.0 $152.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $65.0 $0.0 

14.0 14.0 $210.0 $0.0 

14.0 14.0 $152.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

13.0 13.0 $50.0 $0.0 

12.0 12.0 $60.0 $0.0 

9.0 9.0 $70.0 $0.0 

12.0 12.0 $60.0 $0.0 

9.0 9.0 $70.0 $0.0 

12.0 12.0 $60.0 $0.0 



Me .. ure 
# End·VH 

4006 Miac. Plug Load 

4007 Miac. Plug Load 

4008 Miac. Plug Load 

5001 Consumer 
Electronics 

5002 Consumer 
Electronics 

5003 
Consumer 
Electronics 

5004 Consumer 
Electronics 

5005 Consumer 
Electronics 

5006 Consumer 
Electronics 

5007 Consumer 
Electronics 

5006 Consumer 
Electronics 

5009 Consumer 
Electronics 

5010 Consumer 
Electronics 

5011 
Consumer 
Electronics 

5012 Consumer 
Electronics 

5013 Consumer 
Electronics 

5014 Consumer 
Electronics 

5015 Consumer 
Electronics 

3-7 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 

•••• 
Home Income Replacement .lbmual 

MeuureName Type Type Type Electric 

Energy Star Room Air Cleaner SF All NC 441.0 
Energy Star Dehumidifer MH All NC 1,071.6 
Energy Star Room Air Cleaner MH All NC 441.0 

Efficient Televisions SF All MO 240.0 

Energy Star Desktop Computer SF All MO 48.4 

Energy Star Computer Monitor SF All MO 56.8 

Energy Star Laptop Computer SF All MO 30.7 

Tier 1 Power Strip SF All MO 603.8 

Tier 2 Power Strip SF All MO 432.0 

Efficient Televisions MH All MO 240.0 

Energy Star Desktop Computer MH All MO 48.4 

Energy Star Computer Monitor MH All MO 56.8 

Energy Star Laptop Computer MH All MO 30.7 

Tier 1 Power Strip MH All MO 603.8 

Tier 2 Power Strip MH All MO 432.0 

Efficient Televisions SF All NC 240.0 

Energy Star Desktop Computer SF All NC 48.4 

Energy Star Computer Monitor SF All NC 56.8 

% PerVnit PerVnit PerVnit 
Electric Elec Summer Wbater 
Sa'ringa Sa'ringa NCPkW NCPkW 

66% 293.0 0.050 0.050 

13% 140.7 0.086 0.086 

66% 293.0 0.050 0.050 

25% 60.0 0.032 0.032 

12% 6.9 0.000 0.000 

25% 14.2 0.001 0.001 

25% 7.7 0.001 0.001 

13% 80.0 0.011 0.011 

65% 238.0 0.064 0.054 

25% 60.0 0.032 0.032 

12% 5.9 0.000 0.000 

25% 14.2 0.001 0.001 

25% 7.7 0.001 0.001 

13% 80.0 0.011 0.011 

55% 238.0 0.054 0.054 

25% 60.0 0.032 0.032 

12% 6.9 0.000 0.000 

25% 14.2 0.001 0.001 



Meaa11n 
# En.d·V•• Meaa11nName 

4006 Mite. Plug Load Energy Star Room Air Cleaner 

4007 Mile. Plug Load Energy Star Dehumidifer 

4008 Miae. Plug Load Energy Star Room Air Cleaner 

6001 Consumer 
Efficient Televisions Electronics 

6002 Consumer 
Energy Star Desktop Computer Electronics 

6003 Conaumer 
Energy Star Computer Monitor Electronics 

6004 Consumer 
Energy Star Laptop Computer Electronics 

5006 Consumer 
Tier 1 Power Strip Electronics 

5008 Conaumer 
Tier 2 Power Strip Electronics 

6007 Conaumer 
Efficient Televisions Electronics 

5008 Conaumer 
Energy Star Desktop Computer Electronics 

5009 
Consumer 

Energy Star Computer Monitor Electronics 

5010 Consumer 
Energy Star Laptop Computer Electronics 

5011 Consumer 
Tier 1 Power Strip Electronics 

6012 Conaumer 
Tier 2 Power Strip Electronics 

5013 Consumer 
Efficient Televisions Electronics 

6014 Consumer 
Energy Star Desktop Computer Electronics 

6015 Conaumer 
Energy Star Computer Monitor Electronics 

B-8 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 

Per1Udt Per Unit 
Borne In.come Replacement NO Water 
TJpe Type Type Sa Ying SaYinp 

SF All NC 0.00 0 
MH All NC 0.00 0 
MH All NC 0.00 0 

SF All MO 0.00 0 

SF All MO 0.00 0 

SF All MO 0.00 0 

SF All MO 0.00 0 

SF All MO 0.00 0 

SF All MO 0.00 0 

MH All MO 0.00 0 

MH All MO 0.00 0 

MH All MO 0.00 0 

MH All MO 0.00 0 

MH All MO 0.00 0 

MH All MO 0.00 0 

SF All NC 0.00 0 

SF All NC 0.00 0 

SF All NC 0.00 0 

Initial 
llC EE Measure O&M 

EVL EVL Coat ••••flt• 
9.0 9.0 $70.0 so.o 
12.0 12.0 $60.0 $0.0 
9.0 9.0 $70.0 so.o 

6.0 6.0 $14.3 $0.0 

4.0 4.0 $20.0 $0.0 

4.0 4.0 $2.8 $0.0 

4.0 4.0 $2.6 $0.0 

7.0 7.0 $10.0 $0.0 

7.0 7.0 $70.0 $0.0 

6.0 8.0 $14.3 $0.0 

4.0 4.0 $20.0 so.o 

4.0 4.0 $2.6 $0.0 

4.0 4.0 $2.6 $0.0 

7.0 7.0 $10.0 $0.0 

7.0 7.0 $70.0 $0.0 

6.0 6.0 $14.3 $0.0 

4.0 4.0 $20.0 $0.0 

4.0 4.0 $2.6 $0.0 



B- 9 

Meuure 
# 

5016 

5017 

5018 

5019 

5020 

5021 

8022 

8023 

5024 

6001 

6002 

6003 

6004 

6008 

8006 

6007 

6008 

6009 

8010 

8011 

6012 

8013 

8014 

8015 

5016 

End-11ae 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Big Rivers Electric Corporation 
201 7 DSM Potentital Study 

Appendix B - Residential Measure Detail 

MeuureName 

Energy Star Laptop Computer 

Tier 1 Power Sbip 

Tier 2 Power Sbip 

Efficient Televisions 

Energy Star Desktop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

Tier 1 Power Strip 

Tier 2 Power Strip 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Reflector LED 

Energy Star Torchiere 

LED Nightlight 

Exterior CFL Fixture 

Exterior LED Fixture 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Reflector LED 

Rome Income llllplacement 
Type Type Type 

SF All NC 

SF All NC 

SF All NC 

MH All NC 

MH All NC 

MH All NC 

MH All NC 

MH All NC 

MH All NC 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

MH All MO 

MH All MO 

MH All MO 

MH All MO 

MH All MO 

MH All MO 

Bue 
Jlnnuel 
Electric 

30.7 

603.8 

432.0 

240.0 

48.4 

56.8 

30.7 

603.8 

432.0 

40.2 

40.2 

SS.6 

SS.5 

82.8 

87.8 

173.4 

25.6 

208.6 

208.8 

40.2 

40.2 

SS.6 

SS.5 

52.8 

57.8 

% 
Electric 
Sa"ring9 

25% 

13% 

55% 

28% 

12% 

28% 

26% 

13% 

55% 

68% 

71% 

75% 

79% 

74% 

82% 

87% 

86% 

67% 

72% 

65% 

71% 

75% 

79% 

74% 

82% 

Per11nit 
Elec 

Sa"ring9 

7.7 

80.0 

238.0 

60.0 

5.9 

14.2 

7.7 

80.0 

238.0 

28.l 

28.3 

41.7 

43.8 

39.0 

47.3 

115.6 

21.9 

140.7 

151.1 

26.1 

28.3 

41.7 

43.6 

39.0 

47.3 

Per11nit 
Summer 
NCPkW 

0.001 

O.QI I 

0.054 

0.032 

0.000 

0.001 

0.001 

O.Oll 

0.064 

0.036 

0.038 

0.066 

0.059 

0.062 

0.064 

0. 149 

0.006 

0.057 

0.061 

0.036 

0.038 

0.066 

0.069 

0.052 

0.064 

Per11nit 
Winter 

NCPkW 

0.001 

O.Oll 

0.054 

0.032 

0.000 

0.001 

0.001 

0.0ll 

0 .064 

0.035 

0.038 

0.066 

0.059 

0.052 

0.064 

0.149 

0.008 

0.057 

0.061 

0.036 

0.038 

0.066 

0.059 

0.052 

0.064 



B-10 

Meaaure 
# 

8016 

8017 

50la 

5019 

8020 

8021 

5022 

8023 

5024 

6001 

aoo2 

6003 

6004 

6005 

6006 

6007 

6008 

6009 

6010 

6011 

6012 

6013 

6014 

6015 

6016 

End-Uae 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Meaa....,Name 

Energy Star Laptop Computer 

Tier 1 Power Strip 

Tier 2 Power Strip 

Efficient Televisions 

Energy Star 011Slctop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

Tier 1 Power Strip 

Tier 2 Power Strip 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Reflector LED 

Energy Star Torchiere 

LED Nightlight 

Exterior CFL Fixture 

Exterior LED Fixture 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Rellector LED 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 

Home 
Type 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 

SF 
MH 

MH 

MH 

MH 

MH 

MH 

lncoma Replacement 
Type Type 

All NC 

All NC 

All NC 

All NC 

All NC 

All NC 

All NC 

All NC 

All NC 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

All MO 

Per unit 
NO 

Sa Ting 

0.00 

0.00 

0.00 

0.00 

0 .00 

0.00 

0.00 

0.00 

0.00 

-0.03 

-0.04 

-0.06 

-0.06 

-0.06 

-0.06 

-0.17 

0.00 

0.00 

0.00 

-0.03 

-0.04 

-0.06 

-0.06 

-0.05 

-0.06 

Per Unit 
Watar 

Sa Tings 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

JtC 
EUL 

4.0 

7.0 

7.0 

6.0 

4.0 

4.0 

4.0 

7.0 

7.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

EE 
EUL 

4.0 

7.0 

7.0 

6.0 

4.0 

4.0 

4.0 

7.0 

7.0 

7.0 

15.0 

7.0 

15.0 

7.0 

15.0 

a.o 
12.0 

ao.o 
20.0 

7.0 

18.0 

7.0 

15.0 

7.0 

18.0 

Initial 
Meu...., 

Coat 

$2.6 

$10.0 

$70.0 

$14.3 

$20.0 

$2.6 

$2.6 

$10.0 

$70.0 

so.a 
$5.3 

$2.3 

$9.4 

$2.4 

$7.2 

ss.o 
$8.0 

$33.0 

$89.6 

so.a 
$6.3 

$2.3 

$9.4 

$2.4 

$7.2 

O&M 
Benefit• 

so.o 

so.o 

so.o 

so.o 

so.o 

so.o 

so.o 

so.o 

so.o 

$1.3 

$4. l 

$3.6 

$6.a 

$7.a 

$13.3 

so.o 
$0.0 

so.o 
so.o 
$ 1.3 

$4.1 

$3.6 

$6.a 

$7.a 

$ 13.3 



B - 11 

Me .. ure 
# 

6017 

6018 

6019 

6020 

6021 

6022 

6023 

6024 

6025 

6026 

6027 

6028 

6029 

6030 

8031 

6032 

6033 

6034 

6035 

6036 

6037 

6038 

6039 

6040 

7001 

7002 

7003 

7004 

7005 

7006 

7007 

7008 

End-UH 

Lighting 

Lighting 

IJghting 

Lighting 

IJghtlng 

Lighting 

IJghting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

IJghting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Meaa11nNama 

Energy Star Torchlere 

LED Nightlight 

Exterior CFL Fixture 

Exterior LED Fixture 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Reflector LED 

Energy Star Torchlere 

LED Nightlight 

Exterior CFL Fixture 

Exterior LED Fixture 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Reflector LED 

Energy Star Torchlere 

LED Nightlight 

Exterior CFL Fixture 

Exterior LED Fixture 

Low Flow Faucet Aerators 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(Reaistance Heat) 

Heat Pump Water Heater 
(ASHPheat) 

Solar Water Heating 

Big Rivers Electric Corporation 
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Bo ma 
Type 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 
SF 

SF 

SF 

SF 

SF 
MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

Income 
Type 

All 

All 

All 

All 

All 

All 

All 

All · 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

JWplacemant 
Type 

MO 
MO 
MO 
MO 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

MO 

MO 

MO 

Ba•• 
Annual 
Electric 

173.4 

25.6 

208.6 

208.6 

40.2 

40.2 

55.6 

56.6 

62.8 

57.8 

173.4 

25.6 

208.6 

208.6 

40.2 

40.2 

55.6 

55.5 

52.8 

57.8 

173.4 

25.6 

208.8 

208.6 

3,018.6 

3,018.8 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

% 
Electric 
SaYillp 

67% 

86% 

67% 

72% 

65% 

71% 

78% 

79% 

74% 

82% 

67% 

86% 

67% 

72% 

68% 

71% 

75% 

79% 

74% 

82% 

67% 

86% 

67% 

72% 

2% 

11% 

3% 

6% 

3% 

49% 

54% 

66% 

PerU:ait 
Elec 

SaYillp 

118.6 

21.9 

140.7 

181.1 

26.1 

28.3 

41.7 

43.8 

39.0 

47.3 

116.6 

21.9 

140.7 

181.1 

26.1 

28.3 

41.7 

43.8 

39.0 

47.3 

115.6 

21.9 

140.7 

151.1 

68.6 

328.0 

85.4 

156.6 

77.1 

1,477.3 

1,640.0 

2,059.0 

PerU:ait 
s .......... r 
NCPll:W 

0.149 

0.006 

0.087 

0.061 

0.038 

0.038 

0.086 

0.059 

0.082 

0.064 

0.149 

0.008 

0.087 

0.061 

0.038 

0.038 

0.056 

0.089 

0.082 

0.064 

0.149 

0.006 

0.057 

0.061 

1.320 

1.086 

0.196 

O.Ql8 

0.009 

0.583 

0.647 

1.047 

PerU:ait 
Winter 

NCPll:W 

0.149 

0.006 

0.087 

0.061 

0.038 

0.038 

0.066 

0.069 

0.052 

0.064 

0. 149 

0.006 

0.057 

0.061 

0.035 

0.038 

0.056 

0.059 

0.062 

0.064 

0.149 

0.006 

0.067 

0.061 

1.320 

1.086 

0.027 

0.018 

0.009 

0.583 

0.647 

1.047 



B-12 

Meuun 
# 

6017 

6018 

6019 

6020 

6021 

6022 

6023 

6024 

6025 

6026 

6027 

6028 

6029 

6030 

6031 

6032 

6033 

6034 

6035 

6036 

6037 

6038 

6039 

6040 

7001 

7002 

7003 

7004 

7005 

7006 

7007 

7008 

End-UH 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Mea81lhName 

Energy Star Torchiere 

LED Nightlight 

Exterior en. Fixture 

Exterior LED Fixture 

Standard en. 
Standard LED 

Specialty en. 
Specialty LED 

Reflector en. 
Reflector LED 

Energy Star Torchiere 

LED Nightlight 

Exterior en. Fixture 

Exterior LED Fixture 

Standard en. 
Standard LED 

Specialty en. 
Specialty LED 

Reflector en. 
Reflector LED 

Energy Star Torchiere 

LED Nightlight 

Exterior en. Fixture 

Exterior LED Fixture 

Low now Faucet Aerators 

Low now Showerhead 

Thennoatatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(Resistance Heat) 

Heat Pump Water Heater 
(ASHPheat) 

Solar Water Heating 

Big Rivers Electric Corporation 
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Bo me 
Type 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

Income 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Replacement 
Type 

MO 
MO 
MO 
MO 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

MO 

MO 

MO 

Per unit 
NG 

Sa'ring 

-0.17 

0.00 

0.00 

0.00 

-0.03 

-0.04 

-0.05 

-0.06 

-0.05 

-0.06 

-0.17 

0.00 

0.00 

0.00 

-0.03 

-0.04 

-0.05 

-0.06 

-0.05 

-0.06 

-0.17 

o.oo 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Per Unit 
Water 

Sa'l'inp 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

747 

2,803 

730 

0 

0 

0 

0 

0 

RC 
E11L 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

a.o 
2.0 

2.0 

2.0 

2.0 

a.o 
2.0 

2.0 

2.0 

2.0 

9.0 

10.0 

10.0 

5.0 

15.0 

13.0 

13.0 

13.0 

EE 
E11L 

8.0 

12.0 

20.0 

20.0 

7.0 

15.0 

7.0 

15.0 

7.0 

15.0 

8 .0 

12.0 

20.0 

20.0 

7.0 

15.0 

7.0 

15.0 

7.0 

15.0 

8.0 

12.0 

20.0 

20.0 

9.0 

10.0 

10.0 

s.o 
15.0 

13.0 

13.0 

20.0 

$5.0 

$5.0 

$32.0 

$59.6 

$0.8 

$5.3 

$2.3 

$9.4 

$2.4 

$7.2 

$5.0 

$6.0 

$32.0 

$59.6 

$0.8 

$8.3 

$2.3 

$9.4 

$2.4 

$7.2 

$5.0 

$5.0 

$32.0 

$59.6 

$8.0 

$12.0 

$50.0 

$35.0 

$9.0 

$1,134.0 

$1,134.0 

$4,500.0 

O&M 
Benefits 

$0.0 

$0.0 

$0.0 

$0.0 

$1.3 

$4. 1 

$3.6 

$6.8 

$7.8 

$13.3 

$0.0 

$0.0 

so.o 
so.o 
$1.3 

$4.1 

$3.6 

$6.8 

$7.8 

$ 13.3 

$0.0 

$0.0 

so.o 
$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 



B-13 

Me Hare 
# 

7009 

7010 

7011 

7012 

7013 

7014 

7015 

7016 

7017 

7018 

7019 

7020 

7021 

7022 

7023 

7024 

7025 

7028 

7027 

7028 

6001 

6002 

6003 

6004 

6005 

End-Use 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 

MeHareName 

Low Flow Faucet Aerators 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(Resistance Heat) 

Heat Pump Water Heater 
(ASHPheat) 

Low Flow Faucet Aeraton 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(ASHPheat) 

Solar Water Heating 

Low Flow Faucet Aeraton 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(ASHPheat) 

Insulation - Ceiling (R-0 to R-38) -
(Elec AC & Gas Heat) 

Insulation - Ceiling (R-11 to R-49) -
(Elec AC & Gas Heat) 

Insulation - Ceiling (R-19 to R-49) -
(Elec AC & Gas Heat) 

Insulation - Floor (R-0 to R- 19) -
(Elec AC & Gas Heat) 

Insulation - Floor (R-11 to R-30) -
(Elec AC & Gas Heat) 

Home 
Type 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

Income 
Type 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Replacement 
Type 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

MO 

MO 

NC 
NC 
NC 
NC 
NC 

NC 

NC 
NC 

NC 
NC 
NC 

NC 

NC 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

BHe 
Annual 
Electric 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,016.6 

3,018.6 

3,018.8 

3,018.6 

3,018.8 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

3,018.6 

6,726.9 

3,626.7 

3,465.8 

3,329.4 

3,455.8 

% 
Electric 
Savinp 

2% 

11% 

3% 

5% 

3% 

49% 

54% 

2% 

8% 

3% 

5% 

3% 

54% 

68% 

2% 

8% 

3% 

5% 

3% 

54% 

42% 

10% 

6% 

-5% 

-2% 

Per Unit 
Elec 

Savinp 

68.6 

328.0 

85.4 

156.6 

77.1 

1,477.3 

1,640.0 

68.6 

238.3 

85.4 

156.6 

77.1 

1,640.0 

2,059.0 

88.6 

238.3 

86.4 

156.6 

77.l 

1,640.0 

2,424.3 

361.7 

190.9 

- 165.0 

-68.1 

Per Unit 
Summer 
NCPll:W 

1.320 

1.086 

0.196 

0.018 

0.009 

0.583 

0.647 

1.320 

0.896 

0.196 

O.DIB 

0.009 

0.647 

1.047 

1.320 

0.896 

0.196 

0.018 

0.009 

0.647 

3. 149 

0.630 

0.334 

-0.092 

-0.047 

Per Unit 
Winter 

NCPll:W 

1.320 

1.086 

0.027 

0.0 18 

0.009 

0.583 

0.647 

1.320 

0.896 

0.027 

0.0 16 

0.009 

0.647 

1.047 

1.320 

0.896 

0.027 

0.0 18 

0.009 

0.647 

0.466 

0.102 

0.051 

0.117 

0.033 



B-14 

Meaoure 
# 

7009 

7010 

7011 

7012 

7013 

7014 

7015 

7016 

7017 

7018 

7019 

7020 

7021 

7022 

7023 

7024 

7025 

7026 

7027 

7028 

8001 

8002 

8003 

8004 

BOOS 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

MeaoureName 

Low Flow Faucet Aerators 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(Resistance Heat) 

Heat Pump Water Heater 
(ASHPheat) 

Low Flow Faucet Aerators 

Low now Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(ASHPheat) 

Solar Water Heating 

Low Flow Faucet Aerators 

Low Flow Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(ASHPheat) 

Insulation - Ceiling (R-0 to R-38) -
(Elec AC & Gae Heat) 

Insulation - Ceiling (R-11 to R-49) -
(Elec AC & Gas Heat) 

Insulation - Ceiling (R-19 to R-49) -
(Elec AC & Gas Heat) 

Insulation - Floor (R-0 to R- 19) -
(Elec AC & Gas Heat) 

Insulation - Floor (R- 11 to R-30) -
(Elec AC & Gas Heat) 
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Bo me 
Type 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

Income 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Replacemellt 
Type 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

MO 

MO 

NC 
NC 
NC 
NC 
NC 

NC 

NC 
NC 
NC 
NC 
NC 
NC 

NC 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Per llllit 
NO 

Savillg 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

44.05 

11.78 

6.51 

9.73 

3.00 

PerVllit 
Water 

Savin.go 

747 

2,803 

730 

0 

0 

0 

0 

747 

2,036 

730 

0 

0 

0 

0 

747 

2,036 

730 

0 

0 

0 

0 

0 

0 

0 

0 

RC 
E1JL 

9.0 

10.0 

10.0 

6.0 

15.0 

13.0 

13.0 

9.0 

10.0 

10.0 

5.0 

15.0 

13.0 

13.0 

9.0 

10.0 

10.0 

5.0 

16.0 

13.0 

25.0 

25.0 

25.0 

25.0 

25.0 

EE 
EUL 

9.0 

10.0 

10.0 

8.0 

15.0 

13.0 

13.0 

9.0 

10.0 

10.0 

8.0 

15.0 

13.0 

20.0 

9.0 

10.0 

10.0 

5.0 

15.0 

13.0 

28.0 

25.0 

25.0 

25.0 

26.0 

hdtial 
Me-are 

Coat 

$8.0 

$12.0 

$50.0 

$35.0 

$9.0 

$1,134.0 

$1,134.0 

$3.0 

$7.0 

$50.0 

$35.0 

$9.0 

$1 ,134.0 

$4,500.0 

$3.0 

$7.0 

$80.0 

$35.0 

$9.0 

$1,134.0 

$3,447.1 

$3,447.1 

$3,352.4 

$776.5 

$776.5 

O&M 
..... ru. 

$0.0 

$0.0 

$0.0 

so.o 
$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

so.o 
so.o 
$0.0 

$0.0 

so.o 

so.o 

$0.0 

so.o 

so.o 



Me .. ,... 
# End-Uee 

8006 HVACShell 

8007 HVACShell 

8008 HVACShell 

8009 HVACShell 

8010 HVACShell 

8011 HVACShell 

8012 HVACShell 

8013 HVACShell 

8014 HVACShell 

8018 HVACShell 

8016 HVACShell 

8017 HVACShell 

8018 HVACShell 

8019 HVACShell 

8020 HVACShell 

8021 HVACShell 

8022 HVACShell 

8023 HVACShell 

8024 HVACShell 

B-15 
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B .. e 
Bo me Income Replacement Jlnnual 

Me .. llftName Type Type Type Electric 

Energy Star Windows -
SF (Elec AC & Gas Heat) All Retrofit 3,455.8 

Air Sealing -
SF (Elec AC & Gas Heat) All Retrofit 3,455.8 

Duct Sealing -
SF All Retrofit 3,455.8 (Elec AC & Gas Heat) 

Radiant Barriers -
(Elec AC & Gas Heat) SF All Retrofit 3,465.8 

Insulation - Ceiling (R-0 to R-38) -
SF All Retrofit 13,384.4 (ElecHP) 

Insulation - Ceiling (R-11 to R-49) -
SF All Retrofit 8,276.0 (ElecHP) 

Insulation- Ceiling (R-19 to R-49) -
SF All Retrofit 7,471.1 (ElecHP) 

Insulation- Floor (R-0 to R-19) -
SF All Retrofit 8,072.6 (ElecHP) 

Insulation - Floor (R-1 1 to R-30) -
SF All Retrofit 7,471.1 (ElecHP) 

Energy Star Windows -
SF All Retrofit 7,471.1 (Elec HP) 

Air Sealing - (Elec HP) SF All Retrofit 7,471.1 
Duct Sealing - (Elec HP) SF All Retrofit 7,471.1 
Radiant Barriers - (Elec HP) SF All Retrofit 7,471.1 

Insulation - Ceiling (R-0 to R-38) -
SF All Retrofit 28,806.4 (Elec Furnace I AC) 

Insulation - Ceiling (R-11 to R-49) -
SF All Retrofit 18,687.7 (Elec Furnace I AC) 

Insulation - Ceiling (R-19 to R-49) -
SF All Retrofit 14,235.0 (Elec Furnace I AC) 

Insulation- Floor (R-0 to R- 19) -
SF All Retrofit 16,085.0 (Elec Furnace I AC) 

Insulation - Floor (R-11 to R-30) -
SF All Retrofit 14,235.0 (Elec Furnace I AC) 

Energy Star Windows -
SF All Retrofit 14,235.0 (Elec Furnace I AC) 

% Per Unit Per Unit Per Unit 
Electric Elec Summer Winter 
Sa'rinp Sa'rinp NCPkW NCPkW 

10% 345.9 0.456 0.018 

8% 291.0 0.353 0.146 

3% 112.1 0.073 O.oJ5 

3% 97.7 0.184 -0.023 

49% 6,494.7 2.818 8.722 

19% 1,561.9 0.671 1.368 

10% 787.0 0.336 0.611 

9% 726.0 -0.084 1.486 

3% 206.6 -0.040 0.428 

7% 810.4 0.488 0.264 

10% 781.0 0.188 0.943 

1% 112.0 0.082 0.074 

2% 167.4 0.184 -0.056 

80% 12,948.4 3.284 10.158 

87% 8,973.8 0.775 10.862 

53% 7,520.9 0.474 9.027 

14% 2,212.7 -0.092 2.634 

5% 664.4 -0.045 0.776 

5% 756.2 0.457 0.486 



Mea1an 
# End-Vie Mea111reName 

8006 HVACShell Energy Star Windows • 
(Elec AC & Gu Heat) 

8007 HVACShell 
Air Sealing • 
(Elec AC & Gu Heat) 

8008 HVACShell Duct Sealing • 
(Elec AC & Gu Heat) 

8009 HVACShell Radiant Barriers • 
(Elec AC & Gas Heat) 

8010 HVACShell Insulation· Ceiling (R-0 to R-36) -
(ElecHP) 

8011 HVACShell Insulation • Ceiling (R-11 to R-49) • 
(ElecHP) 

8012 HVACShell Insulation - Ceiling (R-19 to R-49). 
(Elec HP) 

8013 HVACShell Insulation· Floor (R-0 to R-19) -
(Elec HP) 

8014 HVACShell Insulation · Floor (R-11 to R-30) • 
(ElecHP) 

8015 HVACShell 
Energy Star Windows • 
(ElecHP) 

8016 HVACShell Air Sealing - (Elec HP) 

8017 HVACShell Duct Sealing • (Elec HP) 

8018 HVACShell Radiant Barriers • (Elec HP) 

8019 HVACShell 
Insulation· Ceiling (R-0 to R-36) • 
(Elec Furnace I AC) 

8020 HVACShell Insulation ~ Ceiling (R-11 to R-49) • 
(Elec Furnace I AC) 

8021 HVACShell Insulation· Ceiling (R-19 to R-49) • 
(Elec Furnace I AC) 

8022 HVACShell Insulation - Floor (R-0 to R-19) • 
(Elec Furnace I AC) 

8023 HVACShell 
Insulation . Floor (R-11 to R-30) • 
(Elec Furnace I AC) 

8024 HVACShell Energy Star Windows • 
(Elec Furnace I AC) 

B-16 
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Per 'IUlit PerVnit 
Bo me Income Replacement NO Water 
Type Type Type Sa'ring Sa'ringe 

SF All Retrofit 1.66 0 

SF All Retrofit 12.68 0 

SF All Retrofit 2.15 0 

SF All Retrofit 0.73 0 

SF All Retrofit 0 .00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

SF All Retrofit 0.00 0 

Inittal 
RC EE Meaoure OlcM 
EUL EUL Cost Benefits 

25.0 25.0 $5,464.8 $0.0 

15.0 18.0 $776.5 $0.0 

20.0 20.0 $408.2 $0.0 

25.0 28.0 $1,269.0 $0.0 

25.0 25.0 $3,447.1 $0.0 

25.0 25.0 $3,447.1 $0.0 

25.0 25.0 $3,352.4 $0.0 

25.0 25.0 $776.5 $0.0 

25.0 28.0 $776.5 $0.0 

25.0 25.0 $5,464.8 $0.0 

15.0 16.0 $776.5 $0.0 

20.0 20.0 $408.2 $0.0 

25.0 26.0 $1,269.0 $0.0 

25.0 26.0 $3,447. I $0.0 

25.0 26.0 $3,447.I $0.0 

25.0 26.0 $3,352.4 $0.0 

26.0 25.0 $776.6 $0.0 

25.0 25.0 $776.5 $0.0 

25.0 25.0 $5,464.8 $0.0 



B-17 

Mea•a.re 
# 

8025 

8028 

8027 

8028 

8029 

8030 

8031 

8032 

8033 

8034 

803S 

8038 

8037 

8038 

8039 

9001 

9002 

9003 

9oo. 

9005 

9006 

9007 

9008 

9009 

9010 

9011 

9012 

9013 

9014 
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End·11H 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

MeaanreName 

Air Sealing • (Elec Furnace I AC) 

Duct Sealing· (Elec Furnace I AC) 

Radiant Barriers • (Elec Furnace I AC) 

Inaulation • Ceiling (R-0 to R-38) • 
(Elec AC & Gu Heat) 

Energy Star Windows • 
(Elec AC & Gu Heat) 

Air Sealing • (Elec AC & Gas Heat) 

Duct Sealing· (Elec AC & Gu Heat) 

Inaulation. Ceiling (R-0 to R-38) • 
(ElecHP) 

Energy Star Windows - (Elec HP) 

Air Sealing • (Elec HP) 

Duct Sealing • (Elec HP) 

11\1\llation . Ceiling (R-0 to R-38) • 
(Elec Furnace I AC) 

Energy Star Windows • 
(Elec Furnace I AC) 

Air Sealing . (Elec Furnace I AC) 

Duct Sealing· (Elec Furnace I AC) 

HVAC Equipment HVAC Tune-Up (Central AC) 

HVAC Equipment High Efficiency Central AC • 16 SEER 

HVAC Equipment High Efficiency Central AC • 16 SEER 

HVAC Equipment High Efficiency Central AC • 16 SEER 

HVAC Equipment High Efficiency Central AC • 17 SEER 

HVAC Equipment High Efficiency Central AC • 17 SEER 

HVAC Equipment High Efficiency Central AC • 17 SEER 

HVAC Equipment High Efficiency Central AC· 18 SEER 

HVAC Equipment High Efficiency Central AC • 18 SEER 

HVAC Equipment High Efficiency Central AC· 18 SEER 

HVAC Equipment High Efficiency Central AC • 19 SEER 

HVAC Equipment High Efficiency Central AC · 19 SEER 

HVAC Equipment High Efficiency Central AC · 19 SEER 

HVAC Equipment High Efficiency Central AC • 20 SEER 

Borne Jacome Replacement 
Type Type Type 

SF All Retrofit 

SF All Retrofit 

SF All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Retrofit 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 

Bue 
Annnal 
Electric 

14,238.0 

14,238.0 

14,238.0 

3,648.8 

2,616.2 

2,816.2 

2,816.2 

9,392.2 

8,090.4 

8,090.4 

8,090.4 

18,572.8 

11,384.2 

11,384.2 

11,384.2 

3,456.8 

3,245.1 

3,455.8 

3,246.1 

3,246.1 

3,465.8 

3,245.1 

3,246.I 

3,456.8 

3,246.1 

3,246.I 

3,465.8 

3,245. I 

3,245.1 

% 
Electric 
la"rinp 

18% 

4% 

2% 

31 % 

8% 

5% 

3% 

43% 

6% 

8% 

3% 

46% 

0% 

9% 

4% 

4% 

18% 

21% 

16% 

22% 

27% 

22% 

26% 

30% 

28% 

29% 

33% 

29% 

32% 

Per11nlt 
Elec 

la"rinp 

2,112.9 

640.0 

271.8 

1,119.4 

164.2 

139.2 

83.3 

4,037.2 

278.7 

494.2 

168.8 

8 ,662.1 

47.6 

1,007.8 

404.8 

160.8 

519.8 

730.5 

619.8 

728.6 

939.2 

728.5 

841.3 

1,052.1 

841 .3 

942.7 

1,163.6 

942.7 

1,043.6 

Per Unit 
Summer 
NCPl<W 

0.236 

0.072 

0.183 

1.763 

0.137 

0.107 

-O.oJ6 

1.621 

0.204 

0.080 

-0.011 

1.780 

0.148 

0.033 

-0.014 

0.177 

0.372 

0.618 

0.372 

0.863 

0.908 

0.653 

0.789 

l.043 

0.789 

0.912 

1.167 

0.912 

l.038 

Per Unit 
Winter 

NCPl<W 

2.000 

0.396 

-0.046 

0.211 

0.008 

0.068 

O.oJ8 

4.544 

0.289 

0.702 

0.296 

7.960 

0.123 

l.081 

0.497 

0.000 

0.256 

0.256 

0.266 

0 .269 

0.259 

0.269 

0.259 

0.259 

0.269 

0.269 

0.269 

0.259 

0.269 
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Meu'lll'e 
# 

8025 

8026 

8027 

8028 

8029 

8030 

8031 

8032 

8033 

8034 

8035 

8036 

8037 

8038 

8039 

9001 

9002 

9003 

9004 

9005 

9006 

9007 

9008 

9009 

9010 

9011 

9012 

9013 

9014 

End-Uee 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

MeH11ntName 

Air Sealing - (Elec Furnace I AC) 

Duet Sealing - (Elee Furnace I AC) 

Radiant Barriers - (Elee Furnace I AC) 

Insulation - Ceiling {R-0 to R-38) -
(Elee AC & Gu Heat) 

Energy Star Windows -
(Elee AC & Gas Heat) 

Air Sealing - (Elee AC & Gaa Heat) 

Duet Sealing - (Elee AC & Gu Heat) 

Insulation - Ceiling {R-0 to R-38) -
(EleeHP) 

Energy Star Windows - (Elee HP) 

Air Sealing - (Elee HP) 

Duet Sealing - (Elee HP) 

Insulation - Celling {R-0 to R-38) -
(Elee Furnace I AC) 

Energy Star Windows -
(Elee Furnace I AC) 

Air Sealing - (Elee Furnace I AC) 

Duet Sealing - (Elee Furnace I AC) 

HVAC Equipment HVAC Tune-Up (Central AC) 

HVAC Equipment High Efficiency Central AC - I 6 SEER 

HVAC Equipment High Efficiency Central AC - I 6 SEER 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

Big Rivers Electric Corporation 
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Home Income Replacement 
Type Type Type 

SF All Retrofit 

SF All Retrofit 

SF All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

MH All Retrofit 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Retrofit 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 

Per11Dlt 
NO 

Sa'ring 

0.00 

0.00 

0.00 

31.42 

-0.58 

6.61 

1.67 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-0.78 

-0.75 

-0.75 

-0.76 

-0.76 

-0.76 

-0.76 

-0.76 

-0.76 

-0.76 

-0.76 

-0.76 

-0.76 

Per Unit 
Weter 

Sa'finga 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RC 
EUL 

15.0 

20.0 

25.0 

25.0 

25.0 

15.0 

20.0 

25.0 

25.0 

15.0 

20.0 

28.0 

28.0 

15.0 

20.0 

2.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

EE 
EUL 

15.0 

20.0 

25.0 

28.0 

25.0 

15.0 

20.0 

25.0 

25.0 

15.0 

20.0 

25.0 

25.0 

15.0 

20.0 

2.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

18.0 

Initial 
Meu11nt 

C...t 

$776.5 

$408.2 

$1,269.0 

$2,446.1 

$3,806.6 

$881.0 

$289.7 

$2,446.1 

$3,506.8 

$581.0 

$289.7 

$2,446.1 

$3,806.6 

$551 .0 

$289.7 

$175.0 

$583.0 

$2,828.0 

$0.0 

$829.0 

$3,104.0 

$0.0 

$1 ,106.0 

$3,381.0 

$0.0 

$1,382.0 

$3,667.0 

$0.0 

$1,658.0 

O&M 
Benefits 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 



Mea1ure 
# End-Un 

9015 HVAC Equipment 

9016 HVAC Equipment 

9017 HVAC Equipment 

9018 HVAC Equipment 

9019 HVAC Equipment 

9020 HVAC Equipment 

9021 HVAC Equipment 

9022 HVAC Equipment 

9023 HVAC Equipment 

9024 HVAC Equipment 

9025 HVAC Equipment 

9026 HVAC Equipment 

9027 HVAC Equipment 

9028 HVAC Equipment 

9029 HVAC Equipment 

9030 HVAC Equipment 

9031 HVAC Equipment 

9032 HVAC Equipment 

9033 HVAC Equipment 

9034 HVAC Equipment 

9035 HVAC Equipment 
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•••• 
Home Income Replacement .11.nnual 

Meaa1ll'9Name Type Type Type Electric 

High Efficiency Central AC - 20 SEER SF All ERi 3,455.8 
High Efficiency Central AC - 20 SEER SF All ER2 3,245.1 
Ductless mini-split AC SF All MO 3,245.1 
HVAC Tune-Up (Heat Pump) SF All Retrofit 7,471.1 

High Efficiency Heat Pump (HP Upgrade) -
16 SEER/9.0 HSPF SF All MO 6,917.2 

High Efficiency Heat Pump (HP Upgrade) -
SF 16 SEER/9.0 HSPF All ERi 7 ,471.1 

High Efficiency Heat Pump (HP Upgrade) -
SF All ER2 6,917.2 16 SEER/9.0 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
SF All MO 6,917.2 17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.5 HSPF SF All ERi 7,471.1 

High Efficiency Heat Pump (HP Upgrade) -
SF All ER2 6,917.2 17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
SF All MO 6,917.2 18 SEER/10 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
SF All ERi 7,471.1 18 SEER/10 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
SF All ER2 6,917.2 18 SEER/10 HSPF 

Ground Source Heat Pump (HP Upgrade) SF All MO 6,917.2 
Ground Source Heat Pump (HP Upgrade) SF All ERi 7,471.1 
Ground Source Heat Pump (HP Upgrade) SF All ER2 8,917.2 

Dual Fuel Heat Pump Upgrade 
SF All MO 7,471.1 {Replacing New ASHP) 

Ductless mini-split HP (replacing ASHP) SF All MO 8,917.2 

Heat Pump (Replacing Electric Furnace) -
SF All MO 14,236.0 18 SEER/9.0 HSPF 

Heat Pump {Replacing Electric Furnace) -
SF All ERi 14,236.0 16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) -
SF All ER2 7,471.1 I 8 SEER/9.0 HSPF 

% Per Unit Per Unit Per Unit 
Electric Elec Summer Winter 
SaTing1 Sa'l'ingl NCPkW NCPkW 

36% 1,264.4 1.294 0.259 

32% 1,043.6 1.038 0.259 
43% 1,392.6 0.939 0.000 
5% 373.6 0.156 0.330 

9% 613.8 0.584 0.056 

16% 1,167.8 0 .798 0.664 

9% 613.8 0.584 0.056 

11% 787.6 0.715 0.147 

18% 1,341 .6 0.925 0.751 

11% 787.6 0.715 0.147 

17% 1,199.4 0.813 0.746 

33% 1,763.3 1.024 1.371 

17% 1,199.4 0.813 0.746 

11% 778.4 0.137 0.956 
18% 1,330.3 0.336 1.367 
11% 776.4 0.127 0.966 

41 % 3,035.6 0.798 3.028 

28% 1,958.6 0.580 1.194 

58% 7,931.7 0.960 11.627 

58% 7,931.7 0.960 11.627 

16% l,187.8 0.798 0.864 
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9015 

9016 

9017 

9018 

9019 

9020 

9021 

9022 

9023 

9024 

9025 

9026 

9027 

9028 

9029 

9030 

9031 

9032 

9033 

9034 

9035 
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Ead-tl'•• Meas..,. Name 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment HVAC Tune-Up (Heat Pump) 

HVAC Equipment High Elllciency Heat Pump (HP Upgrade) • 
16 SEER/9.0 HSPF 

HVAC Equipment High Elllciency Heat Pump (HP Upgrade) . 
16 SEER/9.0 HSPF 

HVAC Equipment High Elllciency Heat Pump (HP Upgrade) • 
16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
17 SEER/9.5 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 17 SEER/9.5 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) . 
18 SEER/10 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
18 SEER/JO HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 18 SEER/JO HSPF 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

HVAC Equipment Ductless mini-split HP (replacing ASHP) 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

Home Income Replacemellt 
Type Type Type 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ERi 

ER2 

MO 
Retrofit 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

MO 
ERi 

ER2 

MO 

MO 

MO 

ERi 

ER2 

Per llllit 
NO 

Sa Ying 

-0.76 

-0.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-22.55 

0.00 

0.00 

0.00 

0.00 

Per Unit 
Water 

laTinga 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RC 
EtJL 

18.0 

18.0 

18.0 

2.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

25.0 

25.0 

25.0 

18.0 

18.0 

18.0 

18.0 

18.0 

EE 
EtJL 

6.0 

12.0 

18.0 

2.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

25.0 

8.0 

17.0 

18.0 

18.0 

18.0 

6.0 

12.0 

Initial 
Meas..,. 

Co.t 

$3,933.0 

$0.0 

$3,913.0 

$ 175.0 

$1 ,097.0 

$4,160.0 

$0.0 

$1 ,645.0 

$4,708.0 

$0.0 

$2,193.0 

$5,256.0 

$0.0 

$18,931.0 

$19,661.0 

$0.0 

$1,097.0 

$3,1 25.0 

$3,470.0 

$4,160.0 

$0.0 

OlcM 
Benaftt• 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

so.o 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 



Meuare 
# End-'Uae 

9036 HVAC Equipment 

9037 HVAC Equipment 

9038 HVAC Equipment 

9039 HVAC Equipment 

9040 HVAC Equipment 

9041 HVAC Equipment 

9042 HVAC Equipment 

9043 HVAC Equipment 

9044 HVAC Equipment 

9046 HVAC Equipment 

9046 HVAC Equipment 

9047 HVAC Equipment 

9048 HVAC Equipment 

9049 HVAC Equipment 

9060 HVAC Equipment 

9051 HVAC Equipment 

9052 HVAC Equipment 

9053 HVAC Equipment 

9054 HVAC Equipment 

9055 HVAC Equipment 
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.... 
Bo me Income B.eplecement Jlnnual 

MeuareName Type Type Type Electric 

Heat Pump (Replacing Electric Furnace). 
SF All MO 14,235.0 17 SEER/9.5 HSPF 

Heat Pump (Replacing Electric Furnace) • 
SF All ERi 14,238.0 17 SEER/9.5 HSPF 

Heat Pump (Replacing Electric Furnace) • 
SF All ER2 7,471.1 17 SEER/9.6 HSPF 

Heat Pump (Replacing Electric Furnace)· 
SF All MO 14,236.0 18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace) • 
SF All ERi 14,236.0 18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace) • 
SF All ER2 7,471.1 18 SEER/10 HSPF 

Dual Fuel Heat Pump 
SF (Replacing Electric Furnace) All MO 14,236.0 

Ductless mini-aplit HP 
SF All MO 14,236.0 (Replacing furnace) 

Energy Star Room A/C SF All MO 288.4 
Energy Star Room A/C SF All ERi 408.3 
Energy Star Room A/C SF All ER2 288.4 
Room Air Conditioner Recycling SF All Recycle 408.3 
ECM Furnace Fan SF All Retrofit 3,465.8 

Programmable Thermostat . 
SF All Retrofit 3,456.8 Gas/AC • Tier I 

Smart Thermostat • 
Gas Heat I AC • Tier 2 SF All Retrofit 3,455.8 

Peak Period Thermostat • 
SF All Retrofit 3,455.8 Gas Heat I AC - Tier 3 

Programmable Thermostat. 
SF All Retrofit 7,471 .1 ASHP - Tier I 

Smart Thermostat • 
ASHP - Tier2 SF All Retrofit 7,471.1 

Peak Period Thermostat • 
ASHP-Tier3 SF All Retrofit 7,471.1 

Programmable Thermostat· 
SF All Retrofit 14,236.0 Elec Furnace/AC - Tier I 

% Per Unit Per Unit Per Unit 
Electric Elec Summer Winter 
Sa't'inp Sa'f'inp NCPkW NCPkW 

57% 8,105.6 1.073 11.560 

67% 8,106.6 1.073 11.560 

18% 1,341.6 0.926 0.761 

60% 8,617.3 1.171 12.661 

80% 8,617.3 1.171 12.561 

23% 1,783.3 1.024 1.371 

69% 9,799.4 0.960 10.862 

66% 9,274.4 0.881 8.758 

4% 12.6 0.035 0.000 
32% 132.5 0 .362 0.000 

4% 12.6 0.035 0.000 
100% 408.3 1.104 1.104 
16% 614.6 0.000 0.000 

0% 15.8 0.000 0.000 

5% 186.6 0.000 0.000 

9% 307.6 0.000 0.000 

4% 269.0 0.000 0.000 

5% 403.4 0.000 0.000 

9% 664.9 0.000 0.000 

4% 512.5 0.000 0.000 



Meuure 
# End-Use 

9036 HVAC Equipment 

9037 HVAC Equipment 

9038 HVAC Equipment 

9039 HVAC Equipment 

9040 HVAC Equipment 

9041 HVAC Equipment 

9042 HVAC Equipment 

9043 HVAC Equipment 

9044 HVAC Equipment 

9045 HVAC Equipment 

9046 HVAC Equipment 

9047 HVAC Equipment 

9048 HVAC Equipment 

9049 HVAC Equipment 

9050 HVAC Equipment 

9061 HVAC Equipment 

9052 HVAC Equipment 

9063 HVAC Equipment 

9064 HVAC Equipment 

9066 HVAC Equipment 
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Per unit Per Unit 
Bo me Income Replacement NO Water 

MeaaureName Type Type Type Sa Ting Sa'rinp 

Heat Pump (Replacing Electric Furnace) · 
SF All MO 0.00 0 17 SEER/9.5 HSPF 

Heat Pump (Replacing Electric Furnace) • 
SF All ERi 0.00 0 17 SEER/9.5 HSPF 

Heat Pump (Replacing Electric Furnace) . 
SF All ER2 0.00 0 17 SEER/9.5 HSPF 

Heat Pump (Replacing Electric Furnace) • 
SF All MO 0.00 0 18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace) · 
SF All ERi 0.00 0 18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace) . 
SF All ER2 0.00 0 18 SEER/JO HSPF 

Dual Fuel Heat Pump 
SF All MO -22.55 0 (Replacing Electric Furnace) 

Ductlea mini-split HP 
SF All (Replacing furnace) MO 0.00 0 

Energy Star Room A/C SF All MO 0.00 0 
Energy Star Room A/C SF All ERi 0.00 0 
Energy Star Room A/C SF All ER2 0.00 0 
Room Air Conditioner Recycling SF All Recycle 0.00 0 
ECM Furnace Fan SF All Retrofit 0.00 0 

Programmable Thermostat . 
SF All Retrofit 2.11 0 Gas/AC · Tier I 

Smart 'nlermostat • 
SF All Gas Heat I AC • Tier 2 Retrofit 3.16 0 

Peak Period Thermostat • 
SF All Gae Heat I AC · Tier 3 Retrofit 6.20 0 

Programmable Thermostat . 
SF All Retrofit 0.00 0 ASHP-T!er I 

Smart Thermostat • 
SF All ASHP -Tier 2 Retrofit 0.00 0 

Peak Period Thermostat· 
SF All ASHP-Tier3 Retrofit 0.00 0 

Programmable Thermostat. 
SF All Retrofit 0.00 0 Elec Furnace/AC· Tier I 

Initial 
RC EE Meuare O&M 

EUL EUL Con Benefit• 

18.0 18.0 $4,018.0 $0.0 

18.0 6.0 $4,708.0 $0.0 

18.0 12.0 $0.0 $0.0 

18.0 18.0 $4,566.0 $0.0 

18.0 6.0 $5,256.0 $0.0 

18.0 12.0 $0.0 $0.0 

18.0 18.0 $4,197.0 $0.0 

18.0 18.0 $4,768.0 $0.0 

12.0 12.0 $40.0 $0.0 

12.0 4.0 $461.0 $0.0 

12.0 8.0 $0.0 $0.0 

4.0 4.0 $49.0 $0.0 

20.0 20.0 $97.0 $0.0 

10.0 10.0 $130.0 $0.0 

10.0 10.0 $210.0 $0.0 

10.0 10.0 $300.0 $0.0 

10.0 10.0 $130.0 $0.0 

10.0 10.0 $210.0 $0.0 

10.0 10.0 $300.0 $0.0 

10.0 10.0 $130.0 $0.0 
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# 

9056 

9057 

9058 

9059 

9060 

9061 

9062 

9063 

9064 

9085 

9068 

9067 

9068 

9069 

9070 

9071 

9072 

9073 

9074 

9075 

9076 

9077 

9078 

9079 

9080 

9081 
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Appendix B - Residential Measure Detail 

End-VH Meaalll'eName 

Smart Thermostat -
HVAC Equipment Elec Furnace/AC - Tier 2 

Peak Period Thermostat -
HVAC Equipment Elec Furnace/AC - Tier 3 

HVAC Equipment HVAC Tune-Up (Central AC) 

HVAC Equipment High Efficiency Central AC · 16 SEER 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment HVAC Tune-Up (Heat Pump) 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) . 
16 SEER/9.0 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 17 SEER/9.5 HSPF 

Bo me Jacome Replacement 
Type Type Type 

SF 

SF 

MH 
MH 
MH 

MH 

MH 

MH 

MH 
MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 
MH 

MH 

MH 

MH 

MH 

MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Retrofit 

Retrofit 

Retrofit 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
Retrofit 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

Bua 
Amlu.al 
Electric 

14,235.0 

14,235.0 

2,615.2 

2,457.2 

2,815.2 

2,457.2 

2,457.2 

2,815.2 

2,457.2 

2,457.2 

2,615.2 

2,457.2 

2,457.2 

2,815.2 

2,457.2 

2,457.2 

2,815.2 

2,457.2 

2,457.2 

6,090.4 

5,825.6 

11,384.2 

5,625.6 

5,625.8 

11,384.2 

5,625.6 

% 
Electric 
Sa'rinp 

5% 

9% 

4% 

17% 

22% 

17% 

27% 

31% 

27% 

30% 

34% 

30% 

33% 

37% 

33% 

36% 

40% 

36% 

41 % 

5% 

8% 

54% 

8% 

10% 

56% 

10% 

Per Unit 
Elec 

Sa'rinp 

768.7 

1,286.9 

114.1 

421.3 

579.2 

42 1.3 

855.3 

813.3 

655.3 

734.1 

892.1 

734.1 

805.0 

963.0 

805.0 

876.0 

1,033.9 

878.0 

1,010.1 

304.5 

435.8 

6,194.3 

435.8 

566.3 

8,324.9 

566.3 

Per Unit 
Samm.er 
NCPkW 

0.000 

0.000 

0.139 

0.321 

0.510 

0.321 

0.531 

0.718 

0.531 

0.624 

0.811 

0.624 

0.709 

0.898 

0.709 

0.797 

0.985 

0.797 

0.704 

0.129 

0.398 

0.625 

0.398 

0.502 

0.730 

0.502 

Per Unit 
Winter 

NCPkW 

0.000 

0.000 

0.000 

0.186 

0.185 

0.188 

0.282 

0.281 

0.282 

0.282 

0.281 

0.282 

0.282 

0.281 

0.282 

0.282 

0.281 

0.282 

0.000 

0.241 

0.014 

8.799 

0.014 

0.086 

8.802 

0.088 
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Meaaure 
# 

9056 

9087 

9058 

9059 

9060 

9061 

9062 

9063 

9064 

9065 

9066 

9067 

9068 

9069 

9070 

9071 

9072 

9073 

9074 

9075 

9076 

9077 

9078 

9079 

9080 

9081 
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Appendix B - Residential Measure Detail 

End-VH Measure Name 

Smart Thermostat -
HVAC Equipment Elec Furnace/AC - Tier 2 

Peak Period Therm01tat -
HVAC Equipment Elec Furnace/AC - Tier S 

HVAC Equipment HVAC Tune-Up (Central AC) 

HVAC Equipment High Elliclency Central AC - 16 SEER 

HVAC Equipment High Elliclency Central AC - 16 SEER 

HVAC Equipment High Elliclency Central AC • 16 SEER 

HVAC Equipment High Elliclency Central AC • 17 SEER 

HVAC Equipment High Elliciency Central AC - 17 SEER 

HVAC Equipment High Elliciency Central AC • 17 SEER 

HVAC Equipment High Elliciency Central AC - 18 SEER 

HVAC Equipment High Elliciency Central AC · 18 SEER 

HVAC Equipment High Elliciency Central AC - 18 SEER 

HVAC Equipment High Etliciency Central AC· 19 SEER 

HVAC Equipment High Elliciency Central AC - 19 SEER 

HVAC Equipment High Elliclency Central AC - 19 SEER 

HVAC Equipment High Elliciency Central AC • 20 SEER 

HVAC Equipment High Elliciency Central AC - 20 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment HVAC Tune-Up (Heat Pump) 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
16 SEER/9.0 HSPF 

High Elliciency Heat Pump (HP Upgrade) -
HVAC Equipment 16 SEER/9.0 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 17 SEER/9.S HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.5 HSPF 

HVAC Equipment High Etliciency Heat Pump (HP Upgrade) -
17 SEER/9.8 HSPF 

Bo me Income 11.eplacement 
Type Type Type 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Retrofit 

Retrofit 

Retrofit 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
Retrofit 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

PerUDit 
NO 

Sa'ring 

0.00 

0.00 

0.00 

-0.87 

-0.62 

-0.87 

- 1.81 

-1.86 

-1.51 

-1.51 

- 1.58 

- 1.61 

- 1.81 

-1.86 

- I.SI 

- I.SI 

-1.86 

-1.61 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

PerVnil 
Water 

Sa'rinp 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11.C 
EUL 

10.0 

10.0 

2.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

2.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

EE 
EUL 

10.0 

10.0 

2.0 

18.0 

e.o 
12.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

18.0 

8 .0 

12.0 

18.0 

6.o 
12.0 

18.0 

2.0 

18.0 

6.0 

12.0 

18.0 

6.0 

12.0 

Initial 
Meaaure 

Co.t 

S210.0 

$300.0 

Sl78.0 

SBB3.0 

S2,828.0 

so.o 
S829.0 

S3,104.0 

so.o 
Sl,106.0 

$3,381.0 

$0.0 

$1,382.0 

$3,657.0 

so.o 
Sl,658.0 

$3,933.0 

$0.0 

$3,913.0 

$175.0 

$1,097.0 

$4,160.0 

$0.0 

$1,645.0 

$4,708.0 

$0.0 

O&M 
Benefits 

so.o 

so.o 

$0.0 

$0.0 

so.o 
so.o 
$0.0 

so.o 
so.o 
so.o 
so.o 
so.o 
$0.0 

so.o 
$0.0 

$0.0 

$0.0 

$0.0 

so.o 
$0.0 

so.o 

$0.0 

$0.0 

$0.0 

so.o 

so.o 



Meaaun 
# End-Uae 

9082 HVAC Equipment 

9083 HVAC Equipment 

9084 HVAC Equipment 

9085 HVAC Equipment 
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Baae 
Home Income Replacement .l.Jmual 

MeaaureName Type Type Type Elec:trtc: 

High Efficiency Heat Pump (HP Upgrade) -
MH All MO 5,625.6 18SEER/10 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
MH All ERi 11,384.2 18 SEER/IOHSPF 

High Efficiency Heat Pump (HP Upgrade) -
MH All ER2 5,625.6 18SEER/IOHSPF 

Dual Fuel Heat Pump Upgrade 
MH All MO 6,090.4 (Replacing New ASHP) 

% Per Unit Per Unit Per Unit 
Elec:trtc: Elec Sammer Winter 
Sa'ringa Savings NCPkW NCPkW 

16% 902.8 0.575 0.557 

59% 6,661.3 0.802 9.506 

16% 902.8 0.575 0.557 

40% 2,459.4 0 .652 2.512 



Meuue 
# End-U•• 

9082 HVAC Equipment 

9083 HVAC Equipment 

9084 HVAC Equipment 

9085 HVAC Equipment 
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Perllldt Per Unit 
Bo me Income Replec:ement NO Water 

MeuueName Type Type Type Sa'ring Sa'rinp 

High Efficiency Heat Pump (HP Upgrade) -
MH All MO 0.00 0 18 SEER/10 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
MH All ERi 0.00 0 18SEER/IOHSPF 

High Efficiency Heat Pump (HP Upgrade) -
MH All ER2 0.00 0 18SEER/IOHSPF 

Dual Fuel Heat Pump Upgrade 
MH All MO - 17.01 0 (Replacing New ASHP) 

Initial 
RC EE Meaeue O&M 
EUL EUL Co.t Benefit• 

18.0 18.0 $2,193.0 $0.0 

18.0 e.o SB,288.0 so.o 

18.0 12.0 so.o so.o 

18.0 18.0 Sl ,097.0 $0.0 



Meaaure 
# End-Uae 

9086 HVAC Equipment 

9087 HVAC Equipment 

9088 HVAC Equipment 

9089 HVAC Equipment 

9090 HVAC Equipment 

9091 HVAC Equipment 

9092 HVAC Equipment 

9093 HVAC Equipment 

9094 HVAC Equipment 

9095 HVAC Equipment 

9098 HVAC Equipment 

9097 HVAC Equipment 

9098 HVAC Equipment 

9099 HVAC Equipment 

9100 HVAC Equipment 

9101 HVAC Equipment 

9102 HVAC Equipment 

9103 HVAC Equipment 

9104 HVAC Equipment 

9108 HVAC Equipment 
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Bue 
Homa Income Replacement Annual 

MeuureName Type Type Type Electric 

Ductless mini-split HP MH All MO 6,090.4 (Replacing ASHP) 

Heat Pump (Replacing Electric Furnace) • 
MH All MO 11,384.2 16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) • 
MH All ERi 11,384.2 

16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) • 
MH All ER2 8,090.4 

16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace). 
MH All MO 11,384.2 17 SEER/9.8 HSPF 

Heat Pump (Replacing Electric Furnace) • 
MH All ERi 11,384.2 17 SEER/9.8 HSPF 

Heat Pump (Replacing Electric Furnace) • 
MH All ER2 6,090.4 17 SEER/9.8 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All MO 11 ,384.2 18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace) • 
MH All ERi 11,384.2 

18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace). 
MH All ER2 8,090.4 

18 SEER/10 HSPF 

Dual Fuel Heat Pump 
MH All MO 11,384.2 

(Replacing Electric Furnace) 

Ductless mini-split HP MH All MO 11,384.2 
(Replacing furnace) 

Energy Star Room A/C MH All MO 288.4 

Energy Star Room A/C MH All ERi 408.3 

Energy Star Room A/C MH All ER2 288.4 

Room Air Conditioner Recycling MH All Recycle 408.3 

ECM Furnace Fan MH All Retrofit 2,618.2 

Programmable Thermostat · MH All Retrofit 2,615.2 
Gas/AC · Tier 1 

Smart Thermostat • MH All Retrofit 2,615.2 
Gas Heat I AO - Tier 2 

Peak Period Thermostat • MH All Retrofit 2,618.2 
Gas Heat I AC· Tier 3 

% Per Unit Per Unit Per Unit 
Electric Elec Su.mm er Winter 
Sa'rinp Sa'rinp NCPkW NCPkW 

33% 2,009.2 0.635 1.176 

64% 6,194.3 0.626 8.799 

64% 8,194.3 0.626 8.799 

16% 900.6 0.662 0.669 

66% 8,324.9 0.730 8.802 

86% 6,324.9 0.730 8.802 

17% 1,031.1 0.687 0.827 

69% 6,681.3 0.802 9.806 

89% 8,661.3 0.802 9.508 

22% 1,367.5 0.730 I.II I 

88% 7,753.2 0.625 8.540 

64% 7,303.1 0.703 6.335 

4% 12.6 0.038 0.000 

32% 132.5 0.362 0.000 

4% 12.6 0.035 0.000 

100% 408.3 1.104 1.104 

20% 514.6 0.000 0.000 

Oo/o 12.0 0.000 0.000 

5% 141.2 0.000 0.000 

9% 232.8 0.000 0.000 



M eaaure 
# End-UH 

9086 HVAC Equipment 

9087 HVAC Equipment 

9088 HVAC Equipment 

9089 HVAC Equipment 

9090 HVAC Equipment 

9091 HVAC Equipment 

9092 HVAC Equipment 

9093 HVAC Equipment 

9094 HVAC Equipment 

9096 HVAC Equipment 

9096 HVAC Equipment 

9097 HVAC Equipment 

9098 HVAC Equipment 

9099 HVAC Equipment 

9100 HVAC Equipment 

9101 HVAC Equipment 

9102 HVAC Equipment 

9103 HVAC Equipment 

9104 HVAC Equipment 

9105 HVAC Equipment 
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Per 'IUlit P e r Unit 
Bo me Income Replacement NG Water 

Meaaure Name Type Type Type Suing Savinga 

Ductless mini-split HP 
MH All MO 0.00 0 (Replacing ASHP) 

Heat Pump (Replacing Electric Furnace) -
MH All MO 0.00 0 16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All ERi 0.00 0 16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All ER2 0.00 0 16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All MO 0.00 0 17 SEER/9.5 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All ERi 0.00 0 17 SEER/9.8 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All ER2 0.00 0 17 SEER/9.6 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All MO 0.00 0 18 SEER/10 HSPF 

Heat Pump (Replacing Electric Furnace) -
MH All ERi 0.00 0 18SEER/IOHSPF 

Heat Pump (Replacing Electric Furnace) -
MH All ER2 0.00 0 18 SEER/ 10 HSPF 

Dual Fuel Heat Pump 
MH All MO -17.01 0 (Replacing Electric Furnace) 

Ductless mini-split HP 
MH All MO 0.00 0 (Replacing furnace) 

Energy Star Room A/C MH All MO 0.00 0 

Energy Star Room A/C MH All ERi 0.00 0 

Energy Star Room A/C MH All ER2 0.00 0 

Room Air Conditioner Recycling MH All Recycle 0.00 0 

ECM Furnace Fan MH All Retrofit 0.00 0 

Programmable Thermostat -
MH All Retrofit 1.59 0 Gu/AC - Tier I 

Smart Thermostat -
MH All Retrofit 2.38 0 Gu Heat I AC - Tier 2 

Peak Period Thermostat -
MH All Gas Heat I AC - Tier 3 Retrofit 3.92 0 

Initial 
RC EE Measure O&M 
EUL EUL Cost Benefits 

18.0 18.0 $3,125.0 $0.0 

18.0 18.0 $3,470.0 $0.0 

18.0 6.0 $4, 160.0 $0.0 

18.0 12.0 $0.0 $0.0 

18 .0 18 .0 $4,018.0 $0.0 

18.0 6.0 $4,708.0 $0.0 

18.0 12.0 $0.0 $0.0 

18.0 18.0 $4,668.0 $0.0 

18.0 8.0 $5,268.0 $0.0 

18 .0 12.0 $0.0 $0.0 

18 .0 18 .0 $4,197.0 $0.0 

18 .0 18.0 $4,768.0 $0.0 

12.0 12.0 $40.0 $0.0 

12.0 4.0 $451.0 $0.0 

12.0 8.0 $0.0 $0.0 

4.0 4.0 $49.0 $0.0 

20.0 20.0 $97.0 $0.0 

10.0 10.0 $130.0 $0.0 

10.0 10.0 $210.0 $0.0 

10.0 10.0 $300.0 $0.0 



Meaaan 
# End-UH 

9106 HVAC Equipment 

9107 HVAC Equipment 

9108 HVAC Equipment 

9109 HVAC Equipment 

9110 HVAC Equipment 

9111 HVAC Equipment 

9112 HVAC Equipment 

9113 HVAC Equipment 

9114 HVAC Equipment 

9118 HVAC Equipment 

9118 HVAC Equipment 

9117 HVAC Equipment 

9118 HVAC Equipment 

9119 HVAC Equipment 

9120 HVAC Equipment 

9121 HVAC Equipment 

9122 HVAC Equipment 

9123 HVAC Equipment 

9124 HVAC Equipment 

9128 HVAC Equipment 

9126 HVAC Equipment 
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Ba•e 
Rome Income Replacement .llmnaal 

MeHnreName Typ. Typ. Tn>• Electric 

Programmable Thermostat • 
MH ASHP-Tier 1 All Retrofit 6,090.4 

Smart Thermoetat • 
ASHP-Tier2 MH All Retrofit 6,090.4 

Peak Period Thermostat • 
ASHP-Tier3 MH All Retrofit 6,090.4 

Programmable Thermostat • 
MH Elec Furnace/AC. Tier 1 All Retrofit 11,384.2 

Smart Thermoetat • 
Elec Furnace/AC - Tier 2 MH All Retrofit 11,384.2 

Peak Period Thermostat -
Elec Furnace/AC ·Tier 3 MH All Retrofit 11,384.2 

High Efficiency Central AC • 16 SEER SF All NC 2,378.3 
High Efficiency Central AC • 17 SEER SF All NC 2,378.3 
High Efficiency Central AC · 18 SEER SF All NC 2,378.3 
High Efficiency Central AC • 19 SEER SF All NC 2,378.3 
High Efficiency Central AC • 20 SEER SF All NC 2,378.3 
Ductless mini-split AC SF All NC 2,378.3 

High Efficiency Heat Pump (HP Upgrade) -
SF All NC 5,911.2 16 SEER/9.0 HSPF 

High Efficiency Heat Pump (HP Upgrade). 
SF All NC 5,911.2 17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
SF All NC 5,911.2 18SEER/10HSPF 

Ground Source Heal Pump (HP Upgrade) SF All NC 5,911.2 

Dual Fuel Heal Pump Upgrade 
SF All NC 5,911.2 (Replacing New ASHP) 

Ductless mini-split HP 
SF All NC 8,911.2 (Replacing ASHP) 

Energy Star Room A/C SF All NC 288.4 
ECM Furnace Fan SF All NC 2,743.2 

Programmable Thermostat • 
SF Gu/AC • Tier 1 All NC 2,743.2 

% Per Unit Per Unit Per Unit 
Electric Elec Su.mm.er Winter 
Sa...tnp Sa...tnp NCPkW NCPkW 

4% 219.3 0.000 0.000 

8% 328.9 0.000 0.000 

9% 542.0 0.000 0.000 

4% 409.8 0.000 0.000 

8% 614.7 0.000 0.000 

9% 1,013.2 0.000 0.000 

11% 266.7 0.278 0.220 
18% 437.0 0.488 0.221 
23% 538.6 0.603 0.221 
26% 630.1 0.705 0.221 
30% 721.5 0.810 0.221 
33% 794.2 0.801 0.000 

7% 393.9 0.367 -0.032 

9% 547.9 0.489 0.046 

18% 909.8 0.575 0.548 

13% 740. 1 0.167 0.8 14 

38% 2,048.0 0.367 2.210 

28% 1,646.2 0.486 0.971 

4% 12.6 0.038 0.000 
19% 514.6 0.000 0.000 

0% 13.1 0.000 0.000 
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Meu111'9 
# 

9106 

9107 

9108 

9109 

9110 

9111 

9112 

9113 

9114 

9118 

9118 

9117 

9118 

9119 

9120 

9121 

9122 

9123 

9124 

9125 

9128 
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End· UH Mea.ureNam• 

Programmable Thermostat • 
HVAC Equipment ASHP. Tier l 

Smart Thermostat • 
HVAC Equipment ASHP . Tier a 

Peale Period Thermostat • 
HVAC Equipment ASHP. Tier 3 

Programmable Thermostat • 
HVAC Equipment Elec Furnace/AC· Tier 1 

Smart Thermostat -
HVAC Equipment Elec Furnace/AC - Tier 2 

Peak Period Thermostat -
HVAC Equipment Elec Furnace/AC -Tier 3 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade). 
17 SEER/9.8 HSPF 

High Efficiency Heat Pump (HP Upgrade) • 
HVAC Equipment 18 SEER/10 HSPF 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

HVAC Equipment Ductless mini-split HP 
(Replacing ASHP) 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment ECM Furnace Fan 

Programmable Thermostat -
HVAC Equipment Gas/AC _Tier I 

Home Income Replacement 
Type Type Type 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

Per unit 
NO 

Se Ting 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-0.62 

-0.63 

-0.63 

-0.63 

-0.63 

0.00 

0.00 

0.00 

0.00 

0.00 

-18.97 

0.00 

0.00 

0.00 

1.75 

Per Unit 
Water 

Sa'rinp 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RC 
EtJL 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

25.0 

18.0 

18.0 

12.0 

20.0 

10.0 

EE 
EIJ'L 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

25.0 

18.0 

18.0 

12.0 

20.0 

10.0 

Initial 
Meas111'9 

Cost 

$130.0 

$210.0 

$300.0 

Sl30.0 

$210.0 

$300.0 

$553.0 

$829.0 

$1 ,106.0 

$1 ,382.0 

$1 ,658.0 

$3,913.0 

$1,097.0 

$1 ,645.0 

$2,193.0 

$18,931.0 

$1 ,097.0 

$3,125.0 

$40.0 

$97.0 

$30.0 

O&M 
Benefit• 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 



M•a•ure 
# End-U•e 

9127 HVAC Equipment 

9128 HVAC Equipment 

9129 HVAC Equipment 

9130 HVAC Equipment 

9131 HVAC Equipment 

9132 HVAC Equipment 

9133 HVAC Equipment 

9134 HVAC Equipment 

9136 HVAC Equipment 

9136 HVAC Equipment 

9137 HVAC Equipment 

9138 HVAC Equipment 

9139 HVAC Equipment 

9140 HVAC Equipment 

9141 HVAC Equipment 

9142 HVAC Equipment 

9143 HVAC Equipment 

9144 HVAC Equipment 

9145 HVAC Equipment 

9146 HVAC Equipment 

9147 HVAC Equipment 
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Ba•• 
Bo me Income Replacement Annual 

Meaaure Name Type Type Type Electric 

Smart Thermostat -
Gas Heat I AC - Tier 2 SF All NC 2,743.2 

Peak Period Thermostat -
SF All NC 2,743.2 Gu Heat I AC - Tier 3 

Programmable Thermostat -
SF All NC 5,911.2 ASHP - Tier I 

Smart Thermostat -
SF ASHP - Tier2 All NC 5,911.2 

Peak Period Thermostat -
SF ASHP - Tier3 All NC 6,911.2 

High Elficiency Central AC - 16 SEER MH All NC 1,932.1 
High Efficiency Central AC - 17 SEER MH All NC l,932.1 
High Elficiency Central AC - 18 SEER MH All NC 1,932.1 
High Efficiency Central AC - 19 SEER MH All NC 1,932.1 
High Efficiency Central AC - 20 SEER MH All NC 1,932. l 
DucUMa mini-split AC MH All NC 1,932.1 

High Efficiency Heat Pump (HP Upgrade) -
MH All NC 6,838.8 18 SEER/9.0 HSPF 

High Elficiency Heat Pump (HP Upgrade) -
MH All NC 6,836.8 17 SEER/9.8 HSPF 

High Elficlency Heat Pump (HP Upgrade) -
MH All NC 5,636.8 18SEER/10 HSPF 

Dual Fuel Heat Pump Upgrade 
MH All NC 6,636.8 (Replacing New ASHP) 

DucUesa mini-split HP 
MH All NC 6,636.8 (Replacing ASHP) 

Energy Star Room A/C MH All NC 288.4 
ECM Furnace Fan MH All NC 2,282.9 

Programmable Thermostat -
MH All NC 2,282.9 Gas/AC -Tier I 

Smart Thermostat -
MH All NC 2,282.9 Gas Heat I AC - Tier 2 

Peak Period Thermostat -
MH Gu Heat I AC - Tier 3 All NC 2,282.9 

% Per Unit Per Unit Per Unit 
Electric Elec Sammer Winter 
Savinp Sa'rinp NCPltW NCPltW 

5% 148.1 0.000 0.000 

9% 244.1 0.000 0.000 

4% 212.8 0.000 0.000 

5% 319.2 0.000 0.000 

9% 626. l 0.000 0.000 

13% 248.3 0 .291 0.193 

20% 380.6 0.461 0.264 

24% 466.1 0.656 0.264 

27% 522.2 0.641 0.264 

31% 589.4 0.728 0.264 

31% 696.2 0.863 0.000 

8% 447.1 0.399 0.041 

10% 673.7 0.602 0.113 

16% 917.1 0.669 0.584 

36% 2,012.8 0.399 1.943 

26% 1,457.0 0.439 0.794 

4% 12.6 0.036 0.000 

23% 514.6 0.000 0.000 

1% 12.6 0.000 0.000 

4% 82.2 0.000 0.000 

9% 203.2 0.000 0.000 
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Measure 
# 

9127 

9128 

9129 

9130 

9131 

9132 

9133 

9134 

9136 

9138 

9137 

9138 

9139 

9140 

9141 

9142 

9143 

9144 

9146 

9148 

9147 
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End-UH Measure Name 

Peak Period Thermostat -
HVAC Equipment Gu Heat I AC - Tier 3 

HVAC Equipment Programmable Thermostat -
ASHP-Tier 1 

Smart Thermostat -
HVAC Equipment ASHP • Tier 2 

Peak Period Thermostat -
HVAC Equipment ASHP _ Tier 3 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/9.0 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 17 SEER/9_6 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
18 SEER/10 HSPF 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

Ductless mini-split HP 
HVAC Equipment (Replacing ASHP) 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment ECM Furnace Fan 

HVAC Equipment Programmable Thermostat -
Gas/AC· Tier 1 

Smart Thermostat • 
HVAC Equipment Gas Heat I AC - Tier 2 

Peak Period Thermostat -
HVAC Equipment Gas Heat I AC - Tier 3 

Bo me 
Type 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

Income 
Type 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

lleplecement 
Type 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

Per unit 
NO 

Sa-ring 

2.83 

4.33 

0.00 

0.00 

0.00 

-0.62 

-1.04 

-1.04 

-1.04 

-1.04 

0.00 

0.00 

0.00 

0.00 

-18.98 

0.00 

0.00 

0.00 

1.67 

1.87 

4.14 

Pert111lit 
Water 

Sa't'inp 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

llC 
E1IL 

10.0 

10.0 

10.0 

10.0 

10.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

12.0 

20.0 

10.0 

10.0 

10.0 

EE 
E1IL 

10.0 

10.0 

10.0 

10.0 

10.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

18.0 

12.0 

20.0 

10.0 

10.0 

10.0 

Initial 
Meas"GN 

Con 

$110.0 

$200.0 

$30.0 

$110.0 

$200.0 

$653.0 

$829.0 

$1,106.0 

$1,382.0 

$1,868.0 

$3,913.0 

$1 ,097.0 

$1 ,846.0 

$2,193.0 

$1 ,097.0 

$3,126.0 

$40.0 

$97.0 

$30.0 

$1 10.0 

$200.0 

O&M 
Benefit• 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

so.o 
$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 
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Meaaue 
# 

9148 

9149 

9160 

10001 

10002 

10003 

10004 

10005 

10006 

10007 

10008 

10009 

10010 

10011 

10012 

10013 

10014 

10015 

10016 

10017 

10018 

10019 

10020 

11001 

11002 

11003 
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End-Uae MeaaureNune 

HVAC Equipment Programmable Thermostat -
ASHP - Tier I 

Smart Thermoetat -
HVAC Equipment ASHP - Tier 2 

Peak Period Thermoetat -
HVAC Equipment ASHP _Tier 3 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

PooVSpa 

PooVSpa 

Pool/Spa 

In Home Energy Display Monitor -
Gu/CAC 

Home Energy Reports -
Gas/ CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 

In Home Energy Display Monitor -
Elec Furn/CAC 

Home Energy Reports - Elec Furn/CAC 

In Home Energy Display Monitor - Gu/CAC 

Home Energy Reports - Gu/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reporta - ASHP 

In Home Energy Display Monitor -
Elec Furn/CAC 

Home Energy Reporta - Elec Furn/CAC 

In Home Energy Display Monitor - Gu/CAC 

Home Energy Reports - Gu/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 

In Home Energy Display Monitor - Gas/CAC 

Home Energy Reports - Gu/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reporta - ASHP 

Two Speed Pool Pumps 

Variable Speed Pool Pumps 

Two Speed Pool Pumps 

Home Income Replacement 
Type Type Type 

MH 

MH 

MH 

SF 

SF 

SF 
SF 

SF 

SF 
MH 

MH 

MH 

MH 

MH 

MH 

SF 
SF 
SF 
SF 
MH 

MH 

MH 

MH 

SF 
SF 
SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

NC 

NC 

NC 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

MO 

MO 

NC 

•••• 
Annnal 
Electrlc 

8,636.8 

6,838.8 

8,636.8 

3,486.8 

3,465.8 

7,471.1 

7,471.1 

14,236.0 

14,235.0 

2,615.2 

2,815.2 

8,090.4 

6,090.4 

11,384.2 

11,384.2 

11,864.2 

11,864.2 

15,031.5 

15,031.5 

9,885.6 

9,885.6 

13,239.0 

13,239.0 

2,622.0 

2,622.0 

2,622.0 

% 
Electric 
s .... tn.,. 

4% 

5% 

9% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

9% 

2% 

6 1% 

73% 

61% 

Per Unit 
Elec 

Saving• 

202.9 

304.4 

601.7 

311.0 

69. 1 

672.4 

149.4 

1,281.2 

284.7 

235.4 

52.3 

546.1 

121.8 

1,024.6 

227.7 

1,067.8 

237.3 

1,352.8 

300.6 

889.7 

197.7 

1,191.5 

264.8 

1,596.0 

1,921.6 

1,596.0 

Per Unit 
lammer 
NCPkW 

0.000 

0.000 

0.000 

0.159 

0.035 

0.138 

0.031 

0.145 

0.115 

0.072 

-0.025 

0.046 

-0.040 

0.049 

-0.042 

0.118 

0.026 

0.103 

0.023 

0.049 

-0.036 

0.028 

-0.060 

1.377 

1.529 

1.377 

Per Unit 
Winter 

NCPkW 

0.000 

0.000 

0.000 

0.010 

0.002 

0.112 

0.025 

0.265 

0.0 12 

0.0 11 

0.005 

0.216 

0.153 

0.251 

0.086 

0.009 

0.002 

0.091 

0.020 

0.0 14 

0.008 

0. 167 

0.101 

1.377 

1.529 

1.377 
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Meuure 
# 

9148 

9149 

9150 

10001 

10002 

10003 

10004 

10005 

10006 

10007 

10008 

10009 

10010 

10011 

10012 

10013 

10014 

10015 

10018 

10017 

10018 

10019 

10020 

11001 

11002 

11003 
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End-11H Me..,.... Name 

HVAC Equipment Programmable Thermostat -
ASHP-Tier 1 

Smart Thermostat -
HVAC Equipment ASHP - Tier 2 

Peak Period Thermostat -
HVAC Equipment ASHP _Tier 3 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Pool/Spa 

Pool/Spa 

Pool/Spa 

In Home Energy Display Monitor -
Gas/CAC 

Home Energy Reports -
Gas/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 

In Home Energy Display Monitor -
Elec Fum/CAC 

Home Energy Reports - Elec Fum/CAC 

In Home Energy Display Monitor - Gu/CAC 

Home Energy Reports - Gu/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 

In Home Energy Display Monitor -
Elec Fum/CAC 

Home Energy Reports - Elec Furn/CAC 

In Home Energy Display Monitor - Gu/CAC 

Home Energy Reports - Gu/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 

In Home Energy Display Monitor - Gu/CAC 

Home Energy Reports - Gu/CAC 

In Home Energy Display Monitor - ASHP 

Home Energy Reports - ASHP 

Two Speed Pool Pumps 

Variable Speed Pool Pumps 

Two Speed Pool Pumps 

Home Income Replacement 
Type Type Type 

MH 

MH 

MH 

SF 

SF 

SF 
SF 

SF 

SF 
MH 

MH 

MH 

MH 

MH 

MH 

SF 
SF 
SF 
SF 
MH 

MH 

MH 

MH 

SF 
SF 
SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

NC 

NC 

NC 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

MO 

MO 

NC 

Per unit 

NG 
Sa Ting 

0.00 

0.00 

0.00 

5.26 

1.17 

0.00 

0.00 

0.00 

0.00 

3.97 

0.88 

0.00 

0.00 

0.00 

0.00 

4.38 

0.97 

0.00 

0.00 

4.18 

0.93 

0.00 

0.00 

0.00 

0.00 

0.00 

Per Unit 
Water 

Sa'rings 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RC 
E1JL 

10.0 

10.0 

10.0 

5.0 

1.0 

6.0 

1.0 

5.0 

1.0 

B.O 

1.0 

s.o 
1.0 

s.o 

1.0 

5.0 

1.0 

s.o 
1.0 

5.0 

1.0 

s.o 
1.0 

10.0 

10.0 

10.0 

EE 
E1JL 

10.0 

10.0 

10.0 

B.O 

1.0 

8.0 

1.0 

5.0 

1.0 

8.0 

1.0 

8.0 

1.0 

5.0 

1.0 

8.0 

1.0 

5.0 

1.0 

8.0 

1.0 

5.0 

1.0 

10.0 

10.0 

10.0 

Initial 
Meaaure 

Co.t 

$30.0 

$110.0 

$200.0 

$250.0 

$6.8 

$250.0 

$6.8 

$250.0 

$8.8 

$250.0 

$8.8 

$280.0 

$8.8 

$250.0 

$6.8 

$250.0 

$6.8 

$250.0 

$6.8 

$250.0 

$6.8 

$250.0 

$6.8 

$235.0 

$549.0 

$235.0 

O&M 
Benefit• 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

$0.0 

so.o 
$0.0 

$0.0 

$0.0 

$0.0 

$0.0 



Meaa11ft 
# End-UM 

11004 Pool/Spa 

12001 Cross-Cutting 

12002 Cross-Cutting 

13001 New Construction 

13002 New Construction 

13003 New Construction 

13004 New Construction 

13005 New Construction 

13006 New Construction 

13007 New Construction 

13008 New Construction 
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.... 
Bo me ID.come Jleplacement .&nnaal 

Meu111'8 Name Type Type Type Electric 

Variable Speed Pool Pumps SF All NC 2,822.0 

Multi-Family Homes Efficiency Kit MF All Retrofit 9,460.0 

Multi-Family Homes Efficiency Kit MF All NC 9,460.0 

Touchstone Home -15% more efficient 
SF All NC 11,864.2 (w/AC only) - New Single-family home 

Touchstone Home - 30% more efficient 
SF (w/AC only) - New Single-family home All NC 11,864.2 

Touchstone Home - 15% more efficient 
SF (w/Elec. HP) - New Single-family home All NC 15,031.5 

Touchstone Home - 30% more efficient 
SF All NC 15,031.5 (w/Elec. HP) - New Single-family home 

Touchstone Home - 15% more efficient 
MH (w/AC only) - New manufactured home All NC 9,885.6 

Touchstone Home - 30% more efficient 
MH (w/AC only) - New manufactured home All NC 9,885.8 

Touchstone Home - 15% more efficient 
MH All NC 13,239.0 (w/Elec. HP) - New manufactured home 

Touchstone Home - 30% more efficient 
MH (w/Elec. HP) - New manufactured home All NC 13,239.0 

% Per Unit Per Unit Per Unit 
Electric Elec S•mmer Winter 
Sa'ringtl Sa'ringtl NCPJcW NCPJcW 

73% 1,921.8 1.529 1.529 

4% 347.0 0 .056 0.061 

4% 347.0 0 .056 0.061 

15% 1,779.6 0.403 0.082 

30% 3,559.3 0.807 0.165 

15% 2,254.7 0.356 0.750 

30% 4,509.5 0.713 1.500 

15% 1,482.8 0.373 0.072 

30% 2,965.7 0.745 0.145 

15% 1,985.8 0.347 0.697 

30% 3,971.7 0 .694 1.393 



Meuan 
# Eacl-V•e 

11004 PooVSpa 

12001 Cron-Cutting 

12002 Cron-Cutting 

13001 New Construction 

13002 New Construction 

13003 New Construction 

13004 New Construction 

13005 New Construction 

13006 New Construction 

13007 New Construction 

13008 New Construction 
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Per unit Per Unit 
Rome laeome ltaplaeement NO Water 

Meu......Name Type Type Type Suing Sa...tnp 

Variable Speed Pool Pumpa SF All NC 0.00 0 

Multi-Family Homes Efficiency Kit MF All Retrofit 0.00 1,396 

Multi-Family Homes Efficiency Kit MF All NC 0.00 1,398 

Touchatone Home -16% more efficient 
SF All NC 7.29 0 (w/AC only) · New Single-family home 

Touchatone Home· 30% more efficient 
SF All NC 14.69 0 (w/AC only) • New Single-family home 

Touchstone Home · I 6% more efficient SF All NC 0.00 0 (w/Elec. HP) • New Single-family home 

Touchstone Home - 30% more efficient 
SF All NC 0.00 0 (w/Elec. HP) • New Single -family home 

Touchstone Home · 16% more efficient 
MH All NC 8.97 0 (w/AC only)· New manufactured home 

Touchstone Home • 30% more efficient MH All NC 13.94 0 (w/AC only) · New manufactured home 

Touchstone Home · 16% more efficient MH All NC 0.00 0 (w/Elec. HP) • New manufactured home 

Touchatone Home - 30% more efficient 
MH All NC 0.00 0 (w/Elec. HP) • New manufactured home 

Initial 
RC EE Meuure O&M 
EVL EVL C...t Benefit• 

10.0 10.0 $549.0 $0.0 

7.0 7.0 $1 ,000.0 $4.1 

7.0 7.0 $1,000.0 $4.1 

20.0 20.0 $2,699.0 $0.0 

20.0 20.0 $6,877.0 so.a 

20.0 20.0 $2,699.0 $0.0 

20.0 20.0 $8,877.0 $0.0 

20.0 20.0 $1 ,288.0 $0.0 

20.0 20.0 $4,922.0 $0.0 

20.0 20.0 $1 ,286.0 $0.0 

20.0 20.0 $4,922.0 so.a 



Mea1111n 
# 

1001 

1002 

1003 

1004 

1005 

1008 

1007 

1008 

1009 

10 10 

1011 

1012 

1013 

1014 

1016 

1016 

1017 

10 18 

1019 

1020 

1021 

1022 

1023 

1024 

1026 

B - 37 

End-Uae 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

Refrigeration 

MeaaunName 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant Side-by-Side Refrigerator 

CEE Tier 2 Compliant Side-by-Side Refrigerator 

Energy Star Compliant Chest Fr-r 

Energy Star Compliant Upright Freezer 
(Manual Def.) 

Second Refrigerator Tum In 

Second Freezer Tum In 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant Side-by-Side Refrigerator 

CEE Tier 2 Compliant Side-by-Side Refrigerator 

Energy Star Compliant Chest Fr-r 

Energy Star Compliant Upright Freeser 
(Manual Def.) 

Second Refrigerator Tum In 

Second Fremer Tum In 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant Side-by-Side Refrigerator 

CEE Tier 2 Compliant Side-by-Side Refrigerator 

Energy Star Compliant Chest Free:oer 

Energy Star Compliant Upright Freeser 
(Manual Def.) 

Energy Star Compliant Top-Mount Refrigerator 

CEE Tier 2 Compliant Top-Mount Refrigerator 

Energy Star Compliant Side-by-Side Refrigerator 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Home Income Replacement 
Type Type Type 

Bue 
.llnn11el 
Electric 

% 
Electric 
Sa'V'inp 

Per Unit 
Elec 

Sa'V'inp 

Per Unit Per Unit Per 'llDit Per Ulllit 
Sammer Winter NO Water 
NCP kW NCP kW Sa'ring Sa'V'inp 

RC 
EUL 

EE 
EUL 

------ --- ------- --- -- -------- ----- -- - -------- ---------
SF 
SF 

SF 

SF 

SF 

SF 

SF 
SF 
MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 
SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

MO 
MO 

MO 

MO 

MO 

MO 

Recycle 

Recycle 

MO 
MO 

MO 

MO 

MO 

MO 

Recycle 

Recycle 

NC 
NC 

NC 

NC 

NC 

NC 

NC 
NC 

NC 

Ill TRM 

Ill TRM 

IllTRM 

Ill TRM 

Ill TRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

Ill TRM 

IllTRM 

Ill TRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

lllTRM 

lllTRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

WTRM 

IllTRM 

Ill TRM 

lllTRM 

IllTRM 

Ill TRM 

lllTRM 

IllTRM 

IllTRM 

Ill TRM 

IllTRM 

WTRM 

Ill TRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

Ill TRM 

IllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

IllTRM 

Ill TRM 

Ill TRM 

WTRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

IllTRM 

lllTRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

Ill TRM 

IUTRM 

IUTRM 

IllTRM 

WTRM 

WTRM 

IllTRM 

IllTRM 

IllTRM 

WTRM 

WTRM 

Ill TRM 

IllTRM 

IllTRM 

Ill TRM 

WTRM 

WTRM 

WTRM 

WTRM 

WTRM 

lllTRM 

WTRM 

IUTRM 

WTRM 

WTRM 

Ill TRM 

WTRM 

Ill TRM 

WTRM 

Ill TRM 

Ill TRM 

IUTRM 

lllTRM 

WTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

WTRM 

Ill TRM 

lllTRM 

Ill TRM 

WTRM 

Ill TRM 

Ill TRM 

IllTRM 

WTRM 

Ill TRM 

WTRM 

Ill TRM 

Ill TRM 

WTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

WTRM 

IllTRM 

Ill TRM 

WTRM 

lllTRM 

illTRM 

lllTRM 

illTRM 

Ill TRM 

IllTRM 

Ill TRM 

IUTRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

illTRM 

IllTRM 

lllTRM 

illTRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

IllTRM 

Ill TRM 

IllTRM 

Ill TRM 

illTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

IllTRM 

illTRM 

illTRM 

illTRM 

lllTRM 

Ill TRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

illTRM 

IllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

illTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

Ill TRM 

mTRM 

IllTRM 

IllTRM 

illTRM 

IllTRM 

Ill TRM 

IllTRM 

Ill TRM 

lllTRM 

lllTRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

O.t.M 
Benefita 

lllTRM 

IllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

IllTRM 

IllTRM 

Ill TRM 

Ill TRM 

IllTRM 

Ill TRM 

IllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

IUTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 



Meuun 
# 

1026 

1027 

1028 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

J - 38 

End-Vee 

Refrigeration 

Refrigeration 

Refrigeration 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

MeuunName 

CEE Tier 2 Compliant Side-by-Side Refrigerator 

Energy Star Compliant Chest Freeaer 

Energy Star Compliant Upright Freezer 
(Manual Def.) 

Energy Star Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer 
(w/ NG WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
(w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer 

Energy Star Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer 
(w/ NG WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
(w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer 

Energy Star Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer 
(w/ NG WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Washer 
(w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

•••• 
Rome Income :Replacement Annual 
Type Type Type Eleatric 

% 
Electric 
Sa'rings 

PerVnit 
E!ec 

Sa'rings 

Per Vnit Per Vnit Per nnit Per Vnit 
Summer Winter NO Water 
NCP kW NCP kW S&Tlng Sa'ring. 

JlC 

EVL 
EE 

EVL 

Initial 
Meuun O&M 

C08t Benefit• 
---------- ------------- - - -------------- ------ ---

MH All NC IUTRM IUTRM IUTRM IUTRM IUTRM IUTRM lllTRM IUTRM IUTRM IU TRM 

MH All NC IUTRM IUTRM IUTRM IUTRM Ill TRM m TRM Ill TRM m TRM Ill TRM IUTRM 

MH All NC IUTRM IUTRM IUTRM DlTRM m TRM m TRM Ill TRM m TRM IUTRM lllTRM 

SF All MO IUTRM IUTRM IUTRM IUTRM Ill TRM m TRM Ill TRM m TRM IUTRM Ill TRM 

SF All MO IUTRM IUTRM IUTRM IUTRM m TRM m TRM m TRM Ill TRM IUTRM lllTRM 

SF All MO IUTRM IUTRM IUTRM IUTRM Ill TRM Ill TRM Ill TRM Ill TRM IUTRM Ill TRM 

SF All MO IUTRM IUTRM IUTRM IUTRM Ill TRM Ill TRM Ill TRM Ill TRM IUTRM lllTRM 

SF All MO IUTRM IUTRM IUTRM IUTRM lll TRM IU TRM Ill TRM Ill TRM IUTRM lllTRM 

MH All MO IUTRM IUTRM IUTRM IUTRM Ill TRM Ill TRM IU TRM Ill TRM IUTRM IUTRM 

MH All MO IUTRM IUTRM IUTRM lllTRM m TRM Ill TRM Ill TRM m TRM Ill TRM IUTRM 

MH All MO IUTRM IUTRM IUTRM IUTRM Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

MH All MO IUTRM IUTRM IUTRM Ill TRM Ill TRM Ill TRM Ill TRM IU TRM lllTRM lllTRM 

MH All MO IUTRM IUTRM IUTRM DITRM Ill TRM Ill TRM Ill TRM Ill TRM lllTRM Ill TRM 

SF All NC IUTRM IUTRM IUTRM IllTRM Ill TRM Ill TRM m TRM Ill TRM Ill TRM Ill TRM 

SF All NC IUTRM IUTRM IUTRM Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM IUTRM lllTRM 

SF All NC IUTRM IUTRM IUTRM IllTRM m TRM m TRM Ill TRM Ill TRM lllTRM lllTRM 

SF All NC IUTRM IUTRM IUTRM IllTRM Ill TRM IU TRM Ill TRM Ill TRM Ill TRM Ill TRM 

SF All NC IUTRM IUTRM IUTRM IUTRM Ill TRM m TRM m TRM Ill TRM Ill TRM Ill TRM 



MeuUN 
# 

2018 

2017 

2018 

2019 

2020 

3001 

3002 

3003 

3004 

3005 

3006 

3007 

3008 

4001 

4002 

4003 

4004 

4005 

4006 

4007 

4008 

B-39 

End-Uae 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Clothes 
Washer/Dryer 

Dishwasher 

Dishwasher 

Dishwasher 

Dishwasher 

Dishwasher 

Dishwasher 

Dishwasher 

Dishwasher 

Misc. Plug Load 

Misc. Plug Load 

Misc. Plug Load 

Misc. Plug Load 

Misc. Plug Load 

Misc. Plug Load 

Misc. Plug Load 

Misc. Plug Load 

Me .. u.reName 

Energy Star Clothes Washer 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Waaher 
(w/ Elec. WH & Elec. Dryer) 

Energy Star Clothes Washer 
(w/ NG WH & Elec. Dryer) 

Energy Star Most Efficient Clothes Wuher 
(w/ NG WH & Elec. Dryer) 

ENERGY STAR Clothes Dryer 

Energy Star Dishwasher 
(Electric Water Heating) 

Energy Star Dishwasher 
(Non-Electric WH) 

Energy Star Dishwuher 
(Electric Water Heating) 

Energy Star Dishwasher 
(Non-Electric WH) 

Energy Star Dishwasher 
(Electric Water Heating) 

Energy Star Diahwaaher 
(Non-Electric WH) 

Energy Star Dishwasher 
(Electric Water Heating) 

Energy Star Dishwasher 
(Non-Electric WH) 

Energy Star Dehumiclifer 

Energy Star Room Air Cleaner 

Energy Star Dehumiclifer 

Energy Star Room Air Cleaner 

Energy Star Dehumiclifer 

Energy Star Room Air Cleaner 

Energy Star Dehumidifer 

Energy Star Room Air Cleaner 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - .Residential Measure Detail 
Source Reference 

Bome Income Replacement 
Type Type Type 

•••• 
&muual 
EJ.ctrlc 

% 
EJ.ctric 
la'rlnp 

Per Unit 
EJ.c 

Sa'ringa 

PerUnit PerUnit Perunlt PerUnit 
Sammer Winter NO Water 
NCP kW NCP kW Sa'ring Sa'll'inp 

RC 
EUL 

EE 
EUL 

Initial 

MeuUN 
C09t 

--------- --------------------------------------
MH 

MH 

MH 

MH 

MH 

SF 

SF 

MH 

MH 

SF 

SF 

MH 

MH 

SF 
SF 

MH 

MH 

SF 
SF 
MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

NC 

NC 

NC 

NC 

NC 

MO 

MO 

MO 

MO 

NC 

NC 

NC 

NC 

MO 
MO 
MO 
MO 
NC 
NC 
NC 

NC 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

IDTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

IDTRM 

IDTRM 

IllTRM 

lllTRM 

lllTRM 

IllTRM 

lllTRM 

IDTRM 

lllTRM 

DI TRM 

IDTRM 

DI TRM 

lllTRM 

IDTRM 

IDTRM 

lllTRM 

Ill TRM 

IDTRM 

lllTRM 

IDTRM 

IDTRM 

IDTRM 

DITRM 

DlTRM 

Ill TRM 

IllTRM 

lllTRM 

Ill TRM 

lllTRM 

IDTRM 

lllTRM 

lllTRM 

lllTRM 

IDTRM 

IDTRM 

Ill TRM 

IDTRM 

lllTRM 

lllTRM 

IDTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

IDTRM 

IDTRM 

lllTRM 

IDTRM 

IDTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

IDTRM 

IDTRM 

IDTRM 

IDTRM 

IDTRM 

lllTRM 

lllTRM 

IDTRM 

IDTRM 

Ill TRM 

DlTRM 

Ill TRM 

DlTRM 

lllTRM 

IllTRM 

IDTRM 

DlTRM 

IDTRM 

lllTRM 

IDTRM 

lllTRM 

IllTRM 

IDTRM 

lllTRM 

lllTRM 

Ill TRM 

IDTRM 

IDTRM 

IDTRM 

lllTRM 

lllTRM 

IDTRM 

DlTRM 

IllTRM 

IDTRM 

IDTRM 

lllTRM 

IDTRM 

IDTRM 

IDTRM 

Ill TRM 

IDTRM 

IDTRM 

lllTRM 

IDTRM 

IDTRM 

Ill TRM 

IDTRM 

IDTRM 

lllTRM 

IDTRM 

IDTRM 

DlTRM 

IDTRM 

Ill TRM 

IDTRM 

lllTRM 

Ill TRM 

IDTRM 

Ill TRM 

IDTRM 

Ill TRM 

lllTRM 

DlTRM 

IDTRM 

IDTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

IDTRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

IDTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

IDTRM 

Ill TRM 

lllTRM 

DlTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

DlTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

IllTRM 

IlJTRM 

IllTRM 

O&M 
Beneftta 

Ill TRM 

lllTRM 

IllTRM 

IllTRM 

Ill TRM 

lllTRM 

Ill TRM 

IllTRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

IllTRM 

IllTRM 

IllTRM 

IllTRM 

lllTRM 

IllTRM 

lllTRM 

Ill TRM 

Ill TRM 



Meu..,.. 
# 

SOOI 

5002 

S003 

6004 

SOOS 

5006 

5007 

5008 

5009 

5010 

6011 

5012 

5013 

S014 

6015 

5016 

5017 

3 - 40 

End-11•e 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronia 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronia 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Meu'llnlName 

Efficient Televisions 

Energy Star De.ktop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

Tier I Power Strip 

Tier 2 Power Strip 

Efficient Televiaiona 

Energy Star Desktop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

Tier 1 Power Strip 

Tier 2 Power Strip 

Efficient Televisions 

Energy Star Desktop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

Tier I Power Strip 

Big Rivers E lectric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Home Income Replacement 
Type Type Type 

Bue 
Annual 
Electric 

% 
Electric 
Sa'ring. 

Per11nit 
Elec 

Sa'rin!J9 

Per Unit Per 11nit Per unit Per Unit 
Summer Winter NO Water 
NCP kW NCP kW Sa'ring Sa'ring. 

RC 

EUL 
EE 

EUL 
--------- -------- ---------------------

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

SF All MO 

MH All MO 

MH All MO 

MH All MO 

MH All MO 

MH All MO 

MH All MO 

SF All NC 

SF All NC 

SF All NC 

SF All NC 

SF All NC 

VTTRM 

VTTRM 

VTTRM 

VTTRM 

VTTRM 

VTTRM 

VTTRM 

VTTRM 

GOS/ES 

GOS/ES 

GOS/ES 

GOS/ES 

GOS/ES 

GOS/ES 

GOS/ES 

GOS/ES 

Ill '!'RM/ 
GOS 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM VT '!'RM 

VT '!'RM VT TRM VT TRM VT TRM VT '!'RM VT TRM VT '!'RM 

GOS/ES GOS/ES GOS/ES GOS GOS VT TRM VT TRM 

GOS/ES GOS/ES GOS/ES GOS GOS VT '!'RM VT TRM 

GOS/ES GOS/ES GOS/ES GOS GOS VT TRM VT TRM 

GOS/ES GOS/ES GOS/ES GOS GOS VT '!'RM VT TRM 

GOS/ES GOS/ES GOS/ES GOS GOS VT TRM VT TRM 

GOS/ES GOS/ES GOS/ES GOS GOS VT TRM VT '!'RM 

GOS/ES GOS/ES GOS/ES GOS GOS VT '!'RM VT '!'RM 

GOS/ES GOS/ES GOS/ES GOS GOS VT TRM VT TRM 

IllTRM IUTRM IllTRM Ill '!'RM Ill TRM Ill TRM Ill TRM 

Initial 
Mea•ure O&M 

Co•t Benefit• 

CPUC VTTRM 

CPUC VTTRM 

CPUC VTTRM 

CPUC VTTRM 

VTTRM VTTRM 

VTTRM VTTRM 

VTTRM VTTRM 

VTTRM VTTRM 

VTTRM GOS 

VTTRM GOS 

VTTRM GOS 

VTTRM GOS 

VTTRM GOS 

VTTRM GOS 

VTTRM GOS 

VTTRM GOS 

Ill TRM IllTRM 



Meaaure 
# 

5018 

5019 

5020 

5021 

5022 

5023 

5024 

6001 

6002 

6003 

6004 

6005 

6006 

6007 

6008 

6009 

6010 

6011 

6012 

6013 

6014 

6015 

6018 

6017 

8018 

6019 

8020 

6021 

J - 41 

End-Uae 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Consumer 
Electronics 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

MeuureName 

Tier 2 Power Strip 

Efficient Televisions 

Energy Star Desktop Computer 

Energy Star Computer Monitor 

Energy Star Laptop Computer 

Tier 1 Power Strip 

Tier 2 Power Strip 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector CFL 

Re.fiector LED 

Energy Star Torchiere 

LED Nighilight 

Exterior CFL Fixture 

Exterior LED Fixture 

Standard CFL 

Standard LED 

Specialty CFL 

Specialty LED 

Re.fiector CFL 

Re.fiector LED 

Energy Star Torchiere 

LED Nighilight 

Exterior CFL Fixture 

Exterior LED Fixture 

Standard CFL 

Big Rivers E lectric Corporation 
2017 DSM P otentital Stud y 

Appendix B - Resid ential Measure Detail 
Source Reference 

Rome l:acome Replacement 
Baae 

.llnnual 
Electric 

% 
Electric 
Sa't'ing9 

Per Unit 
Elec 

Sa'ringa 

PerUnit PerUnit Perunit PerUnit 

Type Type Type 
Summer Winter NO Water 
NCP kW NCP kW Sa'ring Sa'ringa 

RC 
E1JL 

EE 
E1JL 

--------- --------- ------------ ------------
SF 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 
MO 

MO 

MO 

MO 

MO 

NC 

Ill TRM I 
GOS 

lllTRM/ 
GOS 

lllTRM/ 
GOS 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

GOScalc 

GDScalc 

GDScalc 

GOScalc 

GDScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

OOScalc 

GDScalc 

GDScalc 

GDScalc 

GOScalc 

ODScalc 

GOScalc 

GDScalc 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GOScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

ODScalc 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

GDScalc 

GDScalc 

GOScalc 

GDScalc 

GDScalc 

ODScalc 

GDScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

OOScalc 

GDScalc 

GDScalc 

GOScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM Ill TRM Ill TRM 

GOS calc GDS calc Ill TRM 

GOS calc GDS calc Ill TRM 

GDS calc GOS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GDS calc GOS calc Ill TRM 

GOS calc GDS calc Ill TRM 

GOS calc GOS calc 111 TRM 

GDS calc GDS calc Ill TRM 

GOS calc GDS calc 111 TRM 

GOS calc GOS calc 111 TRM 

GDS calc GDS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GOS calc GDS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GOS calc GDS calc Ill TRM 

GOS calc GOS calc Ill TRM 

GDS calc GOS calc Ill TRM 

GOS 

GOS 

GOS 

GDS 

GOS 

GOS 

GOS 

GOS 

GDS 

GOS 

GOS 

GOS 

GDS 

GOS 

GDS 

GOS 

GOS 

GDS 

GOS 

GDS 

GDS 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

111 TRM 

IUTRM 

lllTRM 

Ill TRM 

111 TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

IUTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Initial 
Meuure 

Coat 

IUTRM 

Ill TRM 

Ill TRM 

MEMO 

MEMO 

MEMO 

EIA 

EIA 

EIA 

EIA 

LEDICS 

LEDICS 

LEDICS 

LEDICS 

EIA 

EIA 

EIA 

EIA 

LEDICS 

LEDICS 

LEDICS 

LEDICS 

EIA 

EIA 

EIA 

EIA 

LEDICS 

O&M 
Benefits 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

111 TRM 

111 TRM 

lllTRM 

GDScalc 

GOScalc 

GOScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GOScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 



Meaaure 
# 

6022 

6023 

6024 

6025 

6026 

6027 

6028 

6029 

6030 

6031 

6032 

6033 

6034 

6035 

6036 

6037 

6038 

6039 

6040 

7001 

7002 

7003 

7004 

7005 

7006 

7007 

7008 

7009 

7010 

7011 

7012 

7013 

~ - 42 

End-Vae 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Lighting 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

MeuunName 

Standard LED 

Specialty CFL 

Specialty LED 

Reflector en. 
Reflector LED 

Energy Star Torchiere 

LED NighUlght 

Exterior en. Fixture 

Exterior LED Fixture 

Standard en. 
Standard LED 

Specialty en. 
Specialty LED 

Reflector en. 
Reflector LED 

Energy Star Torchiere 

LED Nighllight 

Exterior CFL Fixture 

Exterior LED Fixture 

Low now Faucet Aerators 

Low now Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(Resistance heat) 

Heat Pump Water Heater 
(ASHPheat) 

Solar Water Heating 

Low now Faucet Aerators 

Low now Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Home bcome lleplacem•DI 
Type Type Type 

Bue 
.llmlual 
Electric 

% 
Electric 
Sa'rinp 

Per Unit 
Elec 

la...U.ga 

Per Vllit Per Vllit Per unit Per Vllit 
Sammer Wmter NG Water 
NCP ltW NCP kW la'ring Sa...U.g11 

RC 
EUL 

--------- --------- ---------------------
SF 

SF 

SF 

SF 

SF 

SF 
SF 
SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

MO 

MO 

MO 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

MEMO 

MEMO 

MEMO 

MEMO 
GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

DITRM 

lllTRM 

DITRM 

DITRM 

DITRM 

lllTRM 

lllTRM 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

MEMO 

MEMO 

MEMO 

MEMO 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

GDScalc 

DITRM 

DITRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

GDScalc 

GDScalc 

GOS calc 

GDScalc 

GDSeale 

GDSealc 

GDScalc 

MEMO 

MEMO 

MEMO 

MEMO 

GDScale 

GDScale 

GDSealc 

GDScalc 

GDScalc 

GDScalc 

GDSealc 

GDScalc 

DITRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

IUTRM 

lllTRM 

lll TRM 

lllTRM 

lllTRM 

Ill TRM 

IUTRM 

GOS calc GOS calc lll TRM 

GOS cale GOS calc lll TRM 

GOS calc GOS calc DI TRM 

GDS ealc GOS cale lll TRM 

GOS cale GOS cale lll TRM 

GOS calc GOS cale Ill TRM 

GOS cale GOS calc DI TRM 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO MEMO 

MEMO MEMO 

MEMO MEMO 

MEMO MEMO 

GOS calc GOS calc Ill TRM 

GOS calc GOS calc lll TRM 

GOS ealc GOS calc Ill TRM 

GOS calc GOS eale Ill TRM 

GOS calc GOS calc lll TRM 

GOS ealc GOS calc lll TRM 

GOS calc GOS calc lll TRM 

GDS calc GOS ealc Ill TRM 

DITRM 

lll TRM 

lll TRM 

lll TRM 

lll TRM 

DITRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

DITRM 

Ill TRM 

lllTRM 

DITRM 

lllTRM 

lll TRM 

lll TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

lll TRM 

lll TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

DlTRM 

lllTRM 

lllTRM 

lll TRM 

lll TRM 

lll TRM 

lll TRM 

Ill TRM 

lll TRM 

DITRM 

lllTRM 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

MEMO 

MEMO 

MEMO 

MEMO 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

Ill TRM 

lll TRM 

DlTRM 

IUTRM 

lllTRM 

lll TRM 

lllTRM 

IUTRM 

lll TRM 

IUTRM 

DlTRM 

DlTRM 

IUTRM 

EE 
E1JL 

lll TRM 

lll TRM 

lll TRM 

lllTRM 

lll TRM 

lll TRM 

DITRM 

MEMO 

MEMO 
MEMO 

MEMO 

lllTRM 

lll TRM 

lll TRM 

lll TRM 

IUTRM 

lllTRM 

lllTRM 

lllTRM 

lll TRM 

lll TRM 

lll TRM 

lll TRM 

lll TRM 

lll TRM 

lllTRM 

IDitlal 
Meaa11N 

Coet 

LEDICS 

LEDICS 

LEDICS 

lllTRM 

lllTRM 

lll TRM 

lllTRM 

MEMO 

MEMO 

MEMO 

MEMO 

lllTRM 

lll TRM 

lllTRM 

lllTRM 

GOS 

GOS 

GOS 

GOS 

lll TRM 

lllTRM 

lll TRM 

lllTRM 

DITRM 

lll TRM 

lllTRM 

OlcM 
Beneftto 

GOScalc 

GDScalc 

GOScalc 

ODS 

GOS 

ODS 

ODS 

MEMO 

MEMO 

MEMO 

MEMO 

GOS 

GOS 

GOS 

GDS 

GDS 

ODS 

ODS 

GOS 

Ill TRM 

lll TRM 

lll TRM 

lll TRM 

lll TRM 

lllTRM 

Ill TRM 

lll TRM Ill TRM Ill TRM 

lll TRM Mid-At! TRM Ill TRM 

ru TRM Mid-At! TRM ru TRM 

Ill TRM Mid-At! TRM lll TRM 

Ill TRM Mid-At! TRM Ill TRM 

Ill TRM lllTRM lllTRM 



Meaa'llft 
# 

7014 

7015 

7016 

7017 

7018 

7019 

7020 

7021 

7022 

7023 

7024 

7025 

7028 

7027 

7028 

8001 

8002 

8003 

8004 

8005 

8008 

8007 

8008 

~ - 43 

End-Use 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

Water Heating 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

Meu'lll'eName 

Heat Pump Water Heater 
(Resistance heat) 

Heat Pump Water Heater 
(ASHPheat) 

Low now Faucet Aerators 

Low now Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(ASHPheat) 

Solar Water Heating 

Low now Faucet Aerators 

Low now Showerhead 

Thermostatic Restriction Valve 

Water Heater Blanket 

Water Heater Pipe Wrap 

Heat Pump Water Heater 
(ASHPheat) 

Insulation - Ceiling (R-0 to R-38) -
(Elec AC & Gu Heat) 

lnsulatlon - Ceiling (R-11 to R-49) -
(Elec AC & Gas Heat) 

Insulation- Ceiling (R-19 to R-49) -
(Elec AC & Gu Heat) 

Insulation - noor (R-0 to R-19) -
(Elec AC & Gas Heat) 

Insulation - noor (R-11 to R-30) -
(Elec AC & Gu Heat) 

Energy Star Windows -
(Elec AC & Gas Heat) 

Air Sealing -
(Elec AC & Gas Heat) 

Duct Sealing -
(Elec AC & Gas Heat) 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Bue 
Rome Income Replacement .11.nnual 

% 
Eleatric 
Sa'ringa 

Per Unit Per Unit Per Unit Per unit Per Unit 

Type Type Type Electric 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

MO 

MO 

NC 
NC 
NC 
NC 
NC 

NC 

NC 
NC 
NC 
NC 
NC 
NC 

NC 

Retrofit 

Retrofit 

Retrofit 

lll'l'RM 

lll'l'RM 

lll'l'RM 

Ill TRM 

lll'l'RM 

lllTRM 

Ill '!'RM 

Ill '!'RM 

lllTRM 

Ill '!'RM 

Ill '!'RM 

Ill '!'RM 

Ill '!'RM 

Ill '!'RM 

lll'l'RM 

BEopt 

BEopt 

BE opt 

Elec Summer Winter NG Water ac 
EUL 

EE 
EUL SaYinga NCP kW NCP kW SaYing SaYinga 

lll'l'RM 

Ill '!'RM 

lll'l'RM 

Ill '!'RM 

lll'l'RM 

Ill '!'RM 

lll'l'RM 

lllTRM 

Ill '!'RM 

MEMD 

MEMD 

lll'l'RM 

lll'l'RM 

Ill '!'RM 

Ill TRM 

BE opt 

BE opt 

BEopt 

Ill '!'RM 

lll'l'RM 

lll'l'RM 

lll'l'RM 

lll'l'RM 

lll'l'RM 

lllTRM 

lll'l'RM 

lll'l'RM 

MEMD 

MEMO 

lll'l'RM 

Ill '!'RM 

lll'l'RM 

lllTRM 

BEopt 

BE opt 

BE opt 

lllTRM 

Ill '!'RM 

Ill TRM 

lll'l'RM 

Ill '!'RM 

lll'l'RM 

lllTRM 

lll'l'RM 

Ill TRM 

MEMD 

MEMD 

Ill TRM 

lll'l'RM 

lll'l'RM 

lll'l'RM 

BEopt 

BEopt 

BE opt 

Ill '!'RM 

Ill '!'RM 

Ill '!'RM 

lll'l'RM 

lll'l'RM 

Ill '!'RM 

lll'l'RM 

Ill '!'RM 

Ill '!'RM 

GOS 

GOS 

Ill '!'RM 

Ill '!'RM 

Ill TRM 

Ill '!'RM 

BE opt 

BE opt 

BEopt 

Ill '!'RM Ill '!'RM Ill '!'RM 

Ill '!'RM Ill '!'RM Ill TRM 

Ill '!'RM Ill '!'RM Ill '!'RM 

Ill'l'RM lll'l'RM lll'l'RM 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

lllTRM lll'l'RM lllTRM 

lll'l'RM lll'l'RM lll'l'RM 

Ill TRM Ill TRM Ill TRM 

GOS Ill TRM MEMD 

GOS Ill '!'RM MEMD 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill '!'RM Ill '!'RM Ill '!'RM 

Ill TRM Ill TRM Ill TRM 

GOS Ill '!'RM Ill TRM 

GOS Ill '!'RM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Initial 
MeaS'lll'e OlcM 

Cost Benefit• 

lllTRM 

Ill TRM 

lll'l'RM 

lllTRM 

lll'l'RM 

Ill TRM 

lll'l'RM 

Ill TRM 

Ill '!'RM 

MEMD 

MEMD 

Ill '!'RM 

Ill TRM 

lllTRM 

Ill TRM 

NEEP 

NEEP 

NEEP 

Ill TRM 

lll'l'RM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

Ill '!'RM 

Ill TRM 

Ill TRM 

INTRM 

INTRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

IllTRM 

lllTRM 

SF All Retrofit BE opt BEopt BE opt BEopt BEopt Ill '!'RM Ill TRM Ill TRM NEEP I GOS Ill TRM 

SF All Retrofit BEopt BE opt BEopt 

SF All Retrofit BEopt BEopt BEopt 

SF All Retrofit BE opt BEopt BEopt 

SF All Retrofit BEopt BEopt BEopt 

BE opt BE opt Ill TRM Ill TRM Ill TRM 

BEopt BEopt lllTRM lll'l'RM lllTRM 

BEopt BEopt Mid At! Mid All Mid All 
TRM TRM TRM 

BEopt BEopt Mid All Mid All Mid All 
TRM '!'RM TRM 

NREL 

NREL 

MEMD 

MEMO 

Ill '!'RM 

Ill '!'RM 

Mid All 
TRM 

Mid At! 
TRM 



Measure 
# 

8009 

8010 

8011 

8012 

8013 

8014 

8016 

8016 

8017 

8018 

8019 

8020 

8021 

8022 

8023 

8024 

8026 

1- 44 

End-U" 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

Mee•ureName 

Radiant Barriers -
(Elec AC & Gas Heat) 

lruiulation - Ceiling (R-0 to R-38) -
(Elec HP) 

INlulation - Ceiling (R-1 1 to R-49) -
(ElecHP) 

INlulation - Ceiling (R-19 to R-49) -
(Elec HP) 

INlulation - Floor (R-0 to R-19) -
(ElecHP) 

!Nlulation - Floor (R-11 to R-30) -
(Elec HP) 

Energy Star Windows -
(ElecHP) 

Air Sealing -
(Elec HP) 

Duct Sealing -
(ElecHP) 

Radiant Barriers -
(ElecHP) 

INlulation - Ceiling (R-0 to R-38) -
(Elec Furnace I AC) 

INlulation - Ceiling (R-11 to R-49) • 
(Elec Furnace I AC) 

INlulation - Ceiling (R- 19 to R-49) • 
(Elec Furnace I AC) 

INlulation • Floor (R-0 to R-19) • 
(Elec Furnace I AC) 

lruiulation • Floor (R-11 to R-30) • 
(Elec Furnace I AC) 

Energy Star Windows . 
(Elec Furnace I AC) 

Air Sealing • 
(Elec Furnace I AC) 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Bue 
&nn11el 
Electric 

% 
Electric 
Sevinp 

Per Unit 
Elec 

Savinp 

Per Unit Per Vnit Per unit Per Unit 
Rome Income lleplecement Snmmer Winter NO Weter 
Type Type Type NCP kW NCP kW Saving Sevinp 

ltC 
EVL 

EE 
EVL 

--------- -------- ---- ---- -------------
SF All Retrofit BE opt BEopt BEopt BE opt BEopt Ill TRM Ill TRM Ill TRM 

SF All Retrofit BEopt BE opt BEopt BEopt BEopt Ill TRM Ill TRM Ill TRM 

SF All Retrofit BEopt BE opt BE opt BEopt BEopt Ill TRM Ill TRM Ill TRM 

SF All Retrofit BEopt BEopt BEopt BEopt BEopt Ill TRM Ill TRM Ill TRM 

SF All Retrofit BEopt BEopt BE opt BE opt BEopt GOS ArkTRM ArkTRM 

SF All Retrofit BEopt BEopt BEopt BE opt BEopt GOS Ill TRM Ill TRM 

SF All Retrofit BE opt BEopt BE opt BEopt BEopt GOS Ill TRM Ill TRM 

SF All Retrofit BEopt BEopt BEopt BE opt BEopt Ill TRM Ill TRM Ill TRM 

Initial 
Measure O&M 

Co.I Benefit• 

NEEP lllTRM 

NEEP Ill TRM 

MEMO lllTRM 

MEMO lllTRM 

NREL Ill TRM 

NEEP Ill TRM 

NEEP lllTRM 

NEEP lllTRM 

SF All Retrofit BE opt BEopt BE opt BEopt BEopt Ill TRM Ill TRM Ill TRM NEEP I GOS Ill TRM 

SF All Retrofit BEopt BE opt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BEopt 

BE opt BEopt BE opt 

BEopt BE opt BEopt 

BEopt BEopt BEopt 

BEopt BEopt BEopt 

BE opt BEopt BEopt 

BE opt BE opt BE opt 

BE opt BEopt BEopt 

BEopt BE opt BEopt 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Mid At! Mid At! Mid Atl 
TRM TRM TRM 

Mid Atl Mid AU Mid AU 
TRM TRM TRM 

lllTRM lllTRM lllTRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

NREL 

NREL 

MEMO 

MEMO 

NEEP 

NEEP 

MEMO 

MEMO 

Ill TRM 

Ill TRM 

Mid AU 
TRM 

Mid AU 
TRM 

IllTRM 

lllTRM 

Ill TRM 

Ill TRM 



Meaaun 
# 

8026 

8027 

8028 

8029 

8030 

8031 

8032 

8033 

8034 

8035 

8036 

8037 

8038 

8039 

9001 

9002 

9003 

9004 

9005 

B-45 

End-Uae 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

HVACShell 

MeaaunName 

Duct Sealing -
{Elec Furnace I AC) 

Radiant Barrie1'11 -
{Elec Furnace I AC) 

Insulation - Ceiling (R-0 to R-38) -
{Elec AC & Gas Heat) 

Energy Star Windows -
{Elec AC & Gaa Heat) 

Air Sealing -
(Elec AC & Gas Heat) 

Duct Sealing -
{Elec AC & Gu Heat) 

Insulation - Ceiling (R-0 to R-38) -
{ElecHP) 

Energy Star Windows -
{ElecHP) 

Air Sealing - {Elec HP) 

Duct Sealing - {Elec HP) 

Insulation - Ceiling (R-0 to R-38) -
{Elec Furnace I AC) 

Energy Star Windows -
{Elec Furnace I AC) 

Air Sealing -
{Elec Furnace I AC) 

Duct Sealing -
{Elec Furnace I AC) 

HVAC Equipment HVAC Tune-Up (Central AC) 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Home Income Replacement 
TJpe TJpe TJpe 

Bue 
Annual 
Electric 

% 
Electric 
SaYinp 

Per Unit 
Elec 

Savings 

Per Unit Per Unit Per nnit Per Unit 
Sammer Winter NO Water 
NCP kW NCP kW Sa'f'ing SaYinp 

B.C 

EUL 
EE 

EUL 

Initial 
Meuun 

Coat 

--------- ------------------------------------
SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 
SF 
SF 
SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

Retrofit 

MO 

ERi 

ER2 

MO 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

Mid-AllTRM 
/ GDScalc 

BE opt 

BE opt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

Mid-All Mid-All 
TRM I ODS TRM I ODS 

calc calc 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

lllTRM 

IUTRM 

IUTRM 

Ill TRM 

ODS 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BE opt 

BE opt 

ODS 

ODS 

ODS 

ODS 

ODS 

ODS Ark TRM Ark TRM 

ODS 

ODS 

IUTRM 

lllTRM 

IUTRM 

IUTRM 

Mid All 
TRM 

Mid Atl 
TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

lllTRM 

Ill TRM 

MidAtl 
TRM 

MidAtl 
TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

MidAtl 
TRM 

MidAtl 
TRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

ODS Ark TRM Ark TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM Ill TRM Ill TRM 

NREL 

NEEP 

NEEP 

NEEP 

NEEP / ODS 

NREL 

NREL 

MEMO 

MEMO 

NEEP 

NEEP 

MEMO 

MEMO 

NREL 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

OA:M 

Benefit• 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

MidAtl 
TRM 

MidAtl 
TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 



Mea•are 
# 

9006 

9007 

9008 

9009 

9010 

9011 

9012 

9013 

9014 

9015 

9016 

9017 

9018 

9019 

9020 

9021 

9022 

B-46 

End-Use Meuun Name 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment HVAC Tune-Up (Heat Pump) 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) . 
16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) . 
16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) . 
17 SEER/9.5 HSPF 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Home Income 
Type Type 

Replacement 
Type 

Base 
Almaal 
Electric 

% 
Electric 
Savinp 

Per Unit 
Elec 

Savtnp 

Per Unit 
Summer 
NCPkW 

Per Unit Per unit Per Unit 
Winter NO Water 

NCP kW Sa'ring Savtnp 
RC 
EtlL 

EE 
EtlL 

Initial 
Meaeun 

Cost 

---------- --------- ---------------------------------

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 
SF 
SF 
SF 
SF 
SF 

SF 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

Retrofit 

MO 

ERi 

ER2 

MO 

Mid-AUTRM 
I GOS calc 

Mid-AUTRM 
/GDScalc 

Mid-AUTRM 
I GDS calc 

Mid-AUTRM 
/ GDScalc 

Mid-AUTRM 
I GDScalc 

Mid-AUTRM 
/GDScalc 

Mid-AUTRM 
I GOS calc 

Ill TRM 

Ill TRM 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

Mid-AU Mid-AU 
TRM I GDS TRM I GDS 

calc calc 

Mid-AU Mid-AU 
TRM I GDS TRM I GDS 

Cale Cale 

Mid-AU Mid-AU 
TRM I GDS TRM I GDS 

cale calc 

Mid-AU Mid-AU 
TRM I GDS TRM I GOS 

calc calc 

Mid-AU Mid-Atl 
TRM I GDS TRM I GDS 

calc calc 

Mid-AU Mid-Atl 
TRM I GDS TRM I GDS 

calc calc 

Mid-AU Mid-AU 
TRM I GDS TRM I GDS 

calc calc 

lllTRM 

Ill TRM 

BEopt 

BEopt 

BE opt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

Ill TRM 

Ill TRM 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

GDS 

GDS 

GDS 

GOS 

GDS 

GDS 

ODS 

Ill TRM 

Ill TRM 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

GOS 

GDS 

GDS 

GDS 

GDS 

GDS 

GDS 

Ill TRM 

Ill TRM 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

Ill TRM Ill TRM ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

IIJTRM 

IIJTRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

IIJTRM 

lllTRM 

Ill TRM 

IIJTRM 

IllTRM 

lllTRM 

Ill TRM 

Ill TRM 

GDS 

lllTRM 

lllTRM 

lllTRM 

GDS 

Ill TRM 

MEMD 

MEMD 

DEER2018 

DEER2018 

GDS 

DEER2016 

DEER2016 

DEER2018 

GDS 

DEER2018 

OlcM 
Benefits 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 



Meaaure 
# 

9023 

9024 

9025 

9026 

9027 

9028 

9029 

9030 

9031 

9032 

9033 

9034 

9035 

9036 

9037 

9038 

9039 

9040 

9041 

J - 47 

End-UH MeanareName 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.S HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.S HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/IO HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 18 SEER/JO HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18SEER/IOHSPF 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

HVAC Equipment Ductleu mini-split HP (replacing ASHP) 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 16 SEER/9.0 HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 16 SEER/9.0 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
17 SEER/9.S HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 17 SEER/9.S HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 17 SEER/9.S HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 18 SEER/IO HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 18 SEER/JO HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
18 SEER/JO HSPF 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Baae 
Annual 
Electric 

% 
Electric 
Sa'rings 

Per Unit 
Elec 

Sa Tings 

Per Unit Per Unit Per unit Per Vnit Initial 
Home Income Replacement Summer Winter NG Water 
Type Type Type HCP kW HCP kW SaTing Sa'rings 

llC 
E1IL 

EE 
E1IL 

Meaanre OlcM 
Comt Benefit• 

--------- ------------------------------
SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

MO 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

MO 

ERi 

ER2 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BE opt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BE opt 

BE opt 

BEopt 

BE opt 

BE opt 

BE opt 

BE opt 

BEopt 

BEopt 

BE opt 

BEopt 

BE opt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt mTRM mTRM mTRM DEER 2016 mTRM 

BEopt m TRM m TRM m TRM DEER 2018 111 TRM 

BEopt 111 TRM 111 TRM ID TRM GOS 111 TRM 

BEopt m TRM Ill TRM m TRM DEER 2016 Ill TRM 

BEopt Ill TRM Ill TRM Ill TRM DEER 2016 Ill TRM 

BEopt lllTRM IDTRM lllTRM DEER2016 IDTRM 

BEopt Ill TRM m TRM m TRM GOS Ill TRM 

BEopt IDTRM IUTRM IUTRM DEER2016 IDTRM 

BEopt ill TRM IUTRM IUTRM DEER2016 IllTRM 

BEopt IU TRM IUTRM lllTRM DEER2016 IDTRM 

BEopt m TRM Ill TRM Ill TRM GOS Ill TRM 

BEopt Ill TRM Ill TRM m TRM DEER 2016 m TRM 

BEopt ID TRM lllTRM IDTRM DEER2016 IDTRM 

BEopt m TRM Ill TRM Ill TRM DEER 2016 Ill TRM 

BEopt Ill TRM Ill TRM m TRM GOS 111 TRM 

BEopt IUTRM IDTRM IDTRM DEER 2016 IllTRM 

BEopt 

BEopt 

IUTRM IDTRM 

IDTRM IUTRM 

lllTRM DEER2016 / IDTRM 
GDS 

Ill TRM DEER 2016 I Ill TRM 
GOS 

BEopt Ill TRM m TRM m TRM GOS IDTRM 



Meuare 
# 

9042 

9043 

9044 

9045 

9046 

9047 

9048 

9049 

9050 

9051 

9052 

9053 

9054 

9055 

9056 

9057 

9058 

9059 

~ - 48 

End-Uae Meaa11N Name 

Dual Fuel Heat Pump 
HVAC Equipment (Replacing Electric Furnace) 

HVAC Equipment Ductless mini-split HP 
(Replacing Furnace) 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment Room Air Conditioner Recycling 

HVAC Equipment ECM Furnace Fan 

HVAC Equipment Programmable Thermostat . 
Gas/AC -Tier 1 

Smart Thermostat • 
HVAC Equipment Gas Heat I AC ·Tier 2 

Peak Period Thermostat -
HVAC Equipment Gas Heat I AC • Tier 3 

HVAC Equipment Programmable Thermostat • 
ASHP-Tier 1 

Smart Thermostat -
HVAC Equipment ASHP. Tier 2 

Peak Period Thermostat • 
HVAC Equipment ASHP _Tier 3 

Programmable Thermostat · 
HVAC Equipment Elec Furnace/AC - Tier I 

Peak Period Thermostat -
HVAC Equipment Elec Furnace/AC· Tier 3 

HVAC Equipment HVAC Tune-Up (Central AC) 

HVAC Equipment High Efficiency Central AC • 18 SEER 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

App endix B - Residential Measure Detail 
Source Reference 

.... 
Home IAcome Replacement Annual 

% PerUDit PerUDit PerUDit Perunit PerUDit Initial 

Type Type Type Electric 
Electric Elec Summer Winter NO Water RC 
Sa'ringa Sa'ring. NCP kW NCP kW Sa~ Saving. EUL 

EE 
EUL 

Meuare O&M 
Coet Benefit• 

---------- --------- ----------------- -----------------
SF All MO BEopt BE opt 

SF All MO BEopt BEopt 

SF All MO BE opt BEopt 

SF All ERi BEopt BE opt 

SF All ER2 BEopt BE opt 

SF All Recycle BEopt BEopt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BE opt 

SF All Retrofit BEopt BE opt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BE opt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BE opt 

SF All Retrofit BEopt BEopt 

SF All Retrofit BEopt BE opt 

SF All Retrofit BE opt BEopt 

MH All Retrofit BEopt BE opt 

MH All MO BEopt BEopt 

BEopt BEopt 

BEopt BE opt 

BE opt BEopt 

BE opt BEopt 

BEopt BEopt 

BEopt BEopt 

BE opt BE opt 

BE opt BEopt 

BEopt BEopt 

BEopt BEopt 

BEopt BEopt 

BEopt BEopt 

BEopt BEopt 

BE opt BEopt 

BE opt BEopt 

BEopt BEopt 

BEopt BEopt 

BEopt BEopt 

BEopt Ill TRM lllTRM 

BE opt lllTRM IllTRM 

BEopt IUTRM lllTRM 

IllTRM DEER2016 / lllTRM 
GDS 

DEER2018/ lllTRM 
IllTRM GDS 

lllTRM DEER2018 / lllTRM 
GDS 

BEopt Ill TRM Ill TRM Ill TRM GDS lllTRM 

BEopt lllTRM Ill TRM 

BEopt lllTRM lllTRM 

BE opt IUTRM lllTRM 

Ill TRM DEER 2018 I Ill TRM 
GDS 

Ill TRM DEER 2018 I Ill TRM 
GDS 

Ill TRM DEER 2018 I Ill TRM 
GOS 

BEopt Ill TRM Ill TRM Ill TRM GOS IUTRM 

BEopt lllTRM lllTRM 

BEopt IllTRM IllTRM 

BEopt Ill TRM Ill TRM 

IUTRM DEER2018 / IUTRM 
GOS 

lllTRM DEER2016 / IUTRM 
GOS 

Ill TRM DEER 2016 I Ill TRM 
GOS 

BEopt Ill TRM Ill TRM Ill TRM GOS Ill TRM 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

IUTRM IUTRM Ill TRM DEER 2016 I Ill TRM 
GOS 

Ill TRM IllTRM lllTRM 

Ill TRM IllTRM IUTRM 

IllTRM lllTRM IUTRM 

IUTRM IUTRM lllTRM 

Ill TRM Ill TRM Ill TRM 

Ill TRM I 
DEER2016 

IllTRM/ 
DEER2018 

IllTRM / 
DEER2016 

Ill TRM/ 
DEER2016 

DEER2016 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 



Meuure 
# 

9060 

9061 

9062 

9063 

9064 

9065 

9066 

9067 

9066 

9069 

9070 

9071 

9072 

9073 

9074 

9075 

9076 

9077 

9078 

9079 

9080 

9081 

9082 

9083 

9084 

~ - 49 

Encl-Uae Meu'llftNam• 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Elllciency Central AC - 17 SEER 

HVAC Equipment High Efllciency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 16 SEER 

HVAC Equipment High Elllciency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 30 SEER 

HVAC Equipment High Efficiency Central AC - 30 SEER 

HVAC Equipment High Efficiency Central AC - 30 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment HVAC Tune-Up (Heat Pump) 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
16 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
I 6 SEER/9.0 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 17 SEER/9.5 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.5 HSPF 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 18 SEER/IO HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/10 HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/10 HSPF 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Bome lllcome Replacement 
Type Type Type 

Baae 
.ll.llllul 
Electric 

% 
Electric 
Sa'l'illp 

Per Unit 
Elec 

Sa'rillp 

Per Unit Per Unit Per unit Per Unit 
Summer Winter NO Water 
NCP kW NCP kW Sa'rill!J Sa'rill!Ja 

RC 
EVL 

EE 
EVL 

Initial 

MeU'llft 
Coat 

- ------------
MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ERi 

ERZ 

MO 
ERi 

ER2 

MO 
ERi 

ERZ 

MO 
ERi 

ER2 

MO 
ERi 

ER2 

MO 
Retrofit 

MO 

ERi 

ERZ 

MO 

ERi 

MO 

ERi 

ERZ 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BE opt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

IDTRM 

IDTRM 

IDTRM 

IDTRM 

IDTRM 

IDTRM 

IDTRM 

mTR.M 

lliTRM 

IDTRM 

IDTRM 

lliTRM 

lliTRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

IDTRM 

Ill TRM 

lllTRM 

IDTRM 

Ill TRM 

IDTRM 

lllTRM lllTRM 

Ill TRM Ill TRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lliTRM lllTRM 

lliTRM lliTRM 

IDTRM IDTRM 

lllTRM lllTRM 

IDTRM IDTRM 

IDTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

IDTRM lllTRM 

lllTRM IDTRM 

IDTRM lllTRM 

lllTRM IDTRM 

IDTRM lllTRM 

DEER2016 

GOS 

DEER2016 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

DEER2016 

O&M 
Benefit• 

IDTRM 

Ill TRM 

IDTRM 

Ill TRM 

Ill TRM 

IDTRM 

Ill TRM 

Ill TRM 

IDTRM 

Ill TRM 

IDTRM 

IDTRM 

IDTRM 

lllTRM 

lliTRM 

IDTRM 

Ill TRM 

lliTRM 

IDTRM 

Ill TRM 

IDTRM 

Ill TRM 

IDTRM 

lllTRM 

IDTRM 



Meua.re 
# 

9085 

9086 

9087 

9088 

9089 

9090 

9091 

9092 

9093 

9094 

9098 

9096 

9097 

9098 

9099 

9100 

9101 

9102 

9103 

9104 

~ - 50 

End-trae Meaa'llJ'eName 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

HVAC Equipment Ductless mini-aplit HP 
(Replacing ASHP) 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
16 SEER/9.0 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
17 SEER/9.5 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
17 SEER/9.S HSPF 

Heat Pump (Replacing Electric Furnace) -
HVAC Equipment 17 SEER/9.8 HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
18SEER/IOHSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
18 SEER/IO HSPF 

HVAC Equipment Heat Pump (Replacing Electric Furnace) -
18 SEER/IO HSPF 

HVAC Equipment Dual Fuel Heat Pump 
(Replacing Electric Furnace) 

Ductless mini-split HP 
HVAC Equipment (Replacing furnace) 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment Room Air Conditioner Recycling 

HVAC Equipment ECM Furnace Fan 

HVAC Equipment Programmable Thermostat -
Gas/AC - Tier I 

Smart Thermostat -
HVAC Equipment Gas Heat I AC-Tier 2 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Home Income Replacement 
Baae 

Annual 
Electric 

% 
Electric 
Savinga 

Pertrnit 
Elec 

Savinga 

Per trait Per Unit Per unit Per Unit 

Type Type Type 

MH 

MH 

MH 

MH 

MH 

MH 

MR 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

MO 

MO 

MO 

ERi 

ER2 

MO 

ERi 

MO 

ERi 

MO 

MO 

MO 

ERi 

ER2 

Recycle 

Retrofit 

Retrofit 

Retrofit 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

Summer Winter NO Water 
HCP kW HCP kW Saving Savinga 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BE opt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BE opt 

BEopt 

BEopt 

BE opt 

BE opt 

BEopt 

BEopt 

BEopt 

BE opt 

BEopl 

BEopt 

BEopt 

BE opt 

BE opt 

BE opt 

BEopt 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lll TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

RC 
EtJL 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

EE 
EtJL 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

lllTRM 

Ill TRM 

Initial 

Meaaure 
Cost 

GOS 

DEER2016 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

GOS 

DEER2016 

DEER2016 

GOS 

OlcM 
Benefit a 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

Ill TRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

lllTRM 

Ill TRM 

lllTRM 

IllTRM 

IllTRM 

IllTRM 



Meuure 
# 

9105 

9106 

9107 

9108 

9109 

9110 

9111 

9112 

9113 

9114 

9115 

9116 

9117 

9118 

9119 

9120 

9121 

J - 51 

End-tJ .. MeuunNune 

HVAC Equipment Programmable Thermostat -
ASHP-Tier I 

Smart Thermostat -
HVAC Equipment ASHP _ Tier 2 

Peak Period Thermostat -
HVAC Equipment ASHP - Tier 3 

HVAC Equipment Programmable 'l'hermo11at -
Elec Furnace/AC - Tier I 

Smart Thermostat -
HVAC Equipment Elec Furnace/AC - Tier 2 

Peak Period Thermostat -
HVAC Equipment Elec Furnace/AC - Tier 3 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/9.0 HSPF 

HVAC Eqw'pment High Efficiency Heat Pump (HP Upgrade) -
17 SEER/9.S HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) -
18 SEER/IQ HSPF 

HVAC Equipment Ground Source Heat Pump (HP Upgrade) 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Rome Income Replacement 
Type Type Type 

Bue 
.11.nnual 
Electric 

% 
Electric 
Sa'rin!J8 

PerVnl.t 
Elec 

SaYings 

Per tJnl.t Per tJnl.t Per u.nl.t Per tJnit 
Summer Winter NG Weter 
NCP kW NCP kW Sa'ring SeYings 

MH All Retrofit BEopt BEopt BEopt BEopt BE opt lll'l'RM 

MH All Retrofit BEopt BE opt BEopt BE opt BEopt Ill TRM 

MH All Retrofit BE opt BEopt BE opt BE opt BE opt Ill TRM 

MH All Retrofit BEopt BEopt BEopt BEopt BE opt Ill TRM 

MH All Retrofit BEopt BE opt BEopt BEopt BEopt IDTRM 

MH All Retrofit BE opt BEopt BE opt BE opt BEopt lll'l'RM 

MH All Retrofit BEopt BEopt BEopt BEopt BEopt lll'l'RM 

SF All NC BEopt BE opt BE opt BE opt BEopt IDTRM 

SF All NC BEopt BEopt BE opt BE opt BEopt lll'l'RM 

SF All NC BEopt BEopt BEopt BEopt BEopt lllTRM 

SF All NC BE opt BEopt BEopt BEopt BEopt WTRM 

SF All NC BE opt BEopt BE opt BEopt BEopt lll'l'RM 

SF All NC BEopt ll1 TRM ll1 TRM ll1 TRM lllTRM lll'l'RM 

SF All NC BEopt ll1 TRM lllTRM lllTRM lllTRM lllTRM 

SF All NC BEopt ll1 TRM lllTRM Ill TRM Ill TRM Ill TRM 

SF All NC BEopt lllTRM lllTRM Ill TRM lllTRM lllTRM 

SF All NC BE opt MN TRM MN TRM MN TRM MN TRM GOS 

RC 
EVL 

EE 
EVL 

lllTRM lllTRM 

WTRM lllTRM 

lllTRM lllTRM 

Ill TRM Ill TRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

lllTRM lllTRM 

Inllial 
Meuare 

Cost 

DEER2016 

DEER20!6 

DEER2016 

DEER2016 

DEER2016 

DEER2018 

lllTRM / 
DEER2016 

lllTRM / 
DEER2016 

IDTRM / 
DEER2016 

lll'l'RM / 
DEER2016 

Ill'l'RM / 
DEER2016 

Ill TRM I 
DEER2018 

lllTRM 

IllTRM 

lllTRM 

lll TRM 

OlcM 
Benefit• 

lllTRM 

lll TRM 

lllTRM 

lllTRM 

Ill TRM 

Ill TRM 

Ill TRM 

lllTRM 

WTRM 

lllTRM 

Ill TRM 

lllTRM 

IllTRM 

ll1 TRM 

IllTRM 

ll1 TRM 

MN TRM MN TRM MN TRM I Ill TRM 
Mid-AUTRM 



Me........, 
# 

9122 

9123 

9124 

9125 

9126 

9127 

9128 

9129 

9130 

9131 

9132 

9133 

9134 

9135 

9136 

9137 

9138 

3 - 52 

End-Uae Mea•Ul'e Name 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

HVAC Equipment Ductlesa mlnl-apllt HP (replacing ASHP) 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment ECM Furnace Fan 

Programmable 'l'hermoatat -
HVAC Equipment Gu/AC _Tier l 

Smart 'l'hermoatat -
HVAC Equipment Gae Heat/ AC - Tier 2 

Peak Period 'l'hermoatat -
HVAC Equipment Gu Heat I AC - Tier 3 

Programmable 'l'hermoatat -
HVAC Equipment ASHP _Tier l 

Smart 'l'hermoatat -
HVAC Equipment ASHP _Tier 2 

Peak Period Thermostat -
HVAC Equipment ASHP _Tier 3 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 17 SEER 

HVAC Equipment High Efficiency Central AC - 18 SEER 

HVAC Equipment High Efficiency Central AC - 19 SEER 

HVAC Equipment High Efficiency Central AC - 20 SEER 

HVAC Equipment Ductless mini-split AC 

High Efficiency Heat Pump (HP Upgrade) -
HVAC Equipment 16 SEER/9.0 HSPF 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Bo me 
T,pe 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

Income Replacement 
T,pe T,pe 

Baae 
Annual 
Electric 

% 
Electric 
Sa'IJ'inga 

Per Unit 
Eleo 

Sa'IJ'inga 

Per Unit 
Sammer 
NCPl<W 

Per Unit 
Winter 

NCPl<W 

Per UAit Par Unit 
NO Water 

Sa'IJ'ing S&Tinga 
ac 
EUL 

EE 
EUL 

Initial 
Mea•Ul'e 

Coat 
Oa.M 

Benefit• ---------- ------------------ ------------- --------

IUTRM 
All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM/ 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BE opt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM IUTRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM IUTRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM/ 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM IllTRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM Ill TRM 
BEopt 



Measure 
# 

9139 

9140 

9141 

9142 

9143 

9144 

9145 

9146 

9147 

9148 

9149 

9150 

10001 

10002 

10003 

10004 

10005 

J - 53 

End·11M Me .. unName 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade) • 
17 SEER/9.S HSPF 

HVAC Equipment High Efficiency Heat Pump (HP Upgrade). 
18 SEER/10 HSPF 

HVAC Equipment Dual Fuel Heat Pump Upgrade 
(Replacing New ASHP) 

HVAC Equipment Ductlen mini-split HP 
(Replacing ASHP) 

HVAC Equipment Energy Star Room A/C 

HVAC Equipment ECM Furnace Fan 

HVAC Equipment Programmable Thermostat· 
Gas/ AC • Tier 1 

HVAC Equipment ~:icH~~~b1'.e:~tat • 

Programmable Thermostat· 
HVAC Equipment ASHP _ Tier I 

Smart Thermostat • 
HVAC Equipment ASHP. Tier 2 

Peak Period Thermostat -
HVAC Equipment ASHP. Tier 3 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

In Home Energy Display Monitor. 
Gas/CAC 

Home Energy Reports -
Gas/CAC 

In Home Energy Display Monitor· 
ASHP 

Home Energy Reports • 
ASHP 

In Home Energy Display Monitor· 
Elec Furn/CAC 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Bo me 
Type 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

SF 

Income Replacement 
Type Type 

a .. e 
llmuaal 
Electric 

% 
Electric 
Sa'ringa 

Per1Jnit 
Elec 

SaTinp 

Per11nit 
Sammer 
NCPkW 

PerVnit 
Winter 

NCPkW 

Per Dnit Per 1Jnit 
NO Water 

SaTing Sa'ring-9 
llC 
EtlL 

EE 
EtlL 

Initial 

Me-ure 
Coat 

O&M 
Benefits 

---------- ---------------------------------------
All NC BEopt MN TRM MN TRM MN TRM MN TRM GDS MNTRM/ 

MN TRM MN TRM Mid-AU TRM lli TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM/ 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GDS MN TRM MN TRM MN TRM lllTRM 

All NC BE opt MN TRM MN TRM MN TRM MN TRM GOS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GDS MNTRM / 
MN TRM MN TRM Mid-AU TRM lli TRM 

All NC BE opt MN TRM MN TRM MN TRM MN TRM GDS MN TRM MN TRM MN TRM lliTRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GDS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GOS MN TRM MN TRM MN TRM lliTRM 

All NC BE opt MN TRM MN TRM MN TRM MN TRM GDS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All NC BEopt MN TRM MN TRM MN TRM MN TRM GDS MNTRM / 
MN TRM MN TRM Mid-AU TRM Ill TRM 

All Retrofit BEopt E3T E3T E3T E3T GOS VTTRM VTTRM 
2010 2010 E3T GDS 

All OptOut BEopt E3T E3T E3T E3T GOS VTTRM VTTRM 
2010 2010 E3T GDS 

All Retrofit BEopt E3T E3T E3T E3T GOS VTTRM VTTRM 
2010 2010 E3T GDS 

All OptOut BEopt E3T E3T E3T E3T GOS VTTRM VTTRM 
2010 2010 E3T GOS 

All Retrofit BE opt E3T E3T E3T E3T VTTRM VTTRM 
2010 2010 E3T GDS GOS 



Mea•un 
# 

10006 

10007 

10008 

10009 

10010 

10011 

10012 

10013 

10014 

10015 

10016 

10017 

10018 

10019 

10020 

11001 

11002 

11003 

11004 

B-54 

End-Uee 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Behavioral 

Pool/Spa 

Pool/Spa 

Pool/Spa 

Pool/Spa 

Meaeun Name 

Home Energy Reports -
Elec Furn/CAC 

In Home Energy Display Monitor -
Gas/CAC 

Home Energy Reporta -
Gas/CAC 

In Home Energy Display Monitor -
ASHP 

Home Energy Reporta -
ASHP 

In Home Energy Display Monitor -
Elec Furn/CAC 

Home Energy Reporta -
Elec Furn/CAC 

In Home Energy Display Monitor -
Gas/CAC . 

Home Energy Reporta -
Gas/CAC 

In Home Energy Display Monitor -
ASHP 

Home Energy Reporta -
ASHP 

In Home Energy Display Monitor -
Gas/CAC 

Home Energy Reporta -
Gas/CAC 

In Home Energy Display Monitor -
ASHP 

Home Energy Reporta -
ASHP 

Two Speed Pool Pumps 

Variable Speed Pool Pumps 

Two Speed Pool Pumps 

Variable Speed Pool Pumps 

Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Borne Income Replacement 
Type Type Type 

Ba•e 
Annnal 
Electric 

% 
Electric 
SaTinlJll 

Per Unit 
Elec 

laTin!Jll 

Per Unit 
Summer 
NOP kW 

Per Unit 
Winter 

NOP kW 

Per unit Per Unit 
NO Water 

Sa...U.g Sa'rings 
llC 

EVL 
EE 

EVL 

Initial 
Meaeun 

Coet 
OlcM 

Benefit• 
---------- -----------------------------------------

SF 

MH 

MH 

MH 

MH 

MH 

MH 

SF 

SF 

SF 

SF 

MH 

MH 

MH 

MH 

SF 
SF 
SF 
SF 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

Retrofit 

OptOut 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

MO 

MO 

NC 
NC 

BEopt 

BE opt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BEopt 

BE opt 

Ill TRM 

Ill TRM 

IllTRM 

IllTRM 

E3T 

E3T 

E3T 

E3T 

E3T 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

IllTRM 

lllTRM 

IllTRM 

IllTRM 

E3T 

E3T 

E3T 

E3T 

E3T 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

Ill TRM 

IllTRM 

lllTRM 

IllTRM 

E3T 

E3T 

E3T 

E3T 

E3T 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

111 TRM 

lllTRM 

IllTRM 

111 TRM 

E3T 

E3T 

E3T 

E3T 

E3T 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

lllTRM 

lllTRM 

111 TRM 

111 TRM 

GOS VTTRM VTTRM 
2010 2010 

GOS VTTRM VTTRM 
2010 2010 

GOS VTTRM VTTRM 
2010 2010 

GOS VTTRM VTTRM 
2010 2010 

GOS VTTRM VTTRM 
2010 2010 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

GOS MEMO 

lllTRM lllTRM 

111 TRM 111 TRM 

lllTRM lllTRM 

lllTRM lllTRM 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

lllTRM 

lllTRM 

lllTRM 

llJTRM 

E3T 

E3T 

E3T 

E3T 

E3T 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

MEMO 

111 TRM 

lllTRM 

Ill TRM 

lllTRM 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

GOS 

lllTRM 

llJTRM 

lllTRM 

lllTRM 



Big Rivers Electric Corporation 
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Appendix B - Residential Measure Detail 
Source Reference 

Ba .. % Per11nit Per Unit Per11nit Per unit Per Unit Initial 

Mea•me Rome Income Rap lace me Di llmlaal Electric Elec Sammer Wbater NO Water llC EE Meuare OlrM 
# End-11•• MeumeName Type Type Type Electric Savings Savings NCPkW NCPkW Sa'riq Savings E1IL E1IL eo.t Benefit• 

------------

DECRNP 
12001 Cross-Cutting Multi-Family Home. Efficiency Kit MF All Retrofit GDS DECRNP DECRNP DECRNP GDS GOS I Mid-AU DEC RNP GDS GOS 

TRM 

DECRNP 
12002 Crosa-Cutting Multi-Family Home. Efficiency Kit MF All NC GOS DECRNP DECRNP DECRNP GDS GDS I Mid-AU DEC RNP GDS GDS 

TRM 

13001 New Co1111truction 
Touchstone Home - 16% more efficient SF All NC BE opt BEopt BEopt BE opt BEopt GDS PATRM PATRM 

ACEEE2008 
GDS 

(w/AC only) • New Single-family home SS 

13002 New Construction 
Touchstone Home - 30% more efficient 

SF All NC BEopt BE opt BE opt BE opt BE opt GOS PATRM PATRM 
ACEEE2008 

GDS 
(w/AC only) - New Single-family home SS 

13003 New Co1111truction 
Touchstone Home· 16% more efficient 

SF All NC BEopt BEopt BEopt BEopt BEopt GDS PATRM PATRM 
ACEEE2008 

GDS 
(w/Elec. HP) - New Single-family home SS 

13004 New Co1111truction 
Touchstone Home - 30% more efficient SF All NC BEopt BEopt BEopt BEopt BEopt GDS PATRM PATRM 

ACEEE2008 
GDS 

(w/Elec. HP) • New Single-family home SS 

13006 New Co1111truction 
Touchstone Home - 16% more efficient 

MH All NC BEopt BE opt BE opt BE opt BE opt GDS PATRM PATRM 
ACEEE2008 

GDS 
(w/AC only) - New manufactured home SS 

13006 New Co1111truction 
Touchstone Home - 30% more efficient 

MH All NC BE opt BEopt BE opt BE opt BEopt GDS PATRM PATRM 
ACEEE2008 

GDS 
(w/AC only) - New manufactured home SS 

13007 New Construction 
Touchstone Home. 16% more efficient 

MH All NC BE opt BEopt BEopt BEopt BEopt GDS PATRM PATRM 
ACEEE2008 

GDS 
(w/Elec. HP) - New manufactured home SS 

13008 New Co1111truction 
Touchstone Home - 30% more efficient 

MH All NC BEopt BEopt BEopt BEopt BE opt GDS PATRM PATRM 
ACEEE2008 

GDS 
(w/Elec. HP) - New manufactured home SS 

B-55 



Mea•un 
# 

Definitions 

EDd-VH 

ACEEE 2008 SS: 

ArkTRM: 
BEopt: 
CPUC: 
DECRNP: 
EIA: 
E3T: 
GDS: 
GDScalc: 
GDS/ES: 
Ill TRM: 
INTRM: 
LED ICS: 
MEMD: 
Mid-Atl TRM: 
MNTRM: 
NEEP: 
NREL: 
PATRM: 
VTTRM: 
VTTRM 2010: 

B-56 

MeaSlll'e Name 

Big Rivers Electric Corporation 
2017 DSM Potentital Study 

Appendix B - Residential Measure Detail 
Source Reference 

Ba•e 
Bome ID.come lleplacemen.t &mtual 
Type Type Type Elec:trlc 

% 
Elec:trlc 
Sa'ril&gs 

Per Vlllt Per Vlllt Per Vlllt Per 1Ulit Per Vlllt 
Elec S'QJl\11\er Winter NO Water 

SaTlnp NCP kW NCP kW Savhl.g SaviD.p 
JlC 

E1JL 

EE 
E1JL 

Initial 
Meuun OlcM 

C09t Bellefit• 

------- ------------------------------------

How Much More Does It Cost to Build an ENERGY STAR® Home? Incremental Cost Estimation Process. 
2008 ACEEE Summer Study on Energy Efficiency in Buildings. 

Arkansas Technical Reference Manual Version 5.0 
Building Energy Optimization software 
20l0-2012 WO 017 Ex Ante Measure Cost Study Final Report 
Duke Energy Carolinas 2015 Residential Neighborhoods Program Final Evaluation Report 
EIA -Technology Forecast Updates - Residential and Commercial Building Technologies -Reference Case 
Energy Efficiency Emerging Technologies (E3T) Program E3TNM database (Washington State University Extension Energy Program) 
Engineering judgment by GDS Assocaites, Inc. (GDS) professional staff 
Calculation by GDS- see Notes.column for any additional details 
GDS calculation based on ENERGY STAR specifications - see Notes column for any additional details 
Illinois Statewide Technical Reference Manual for Energy Efficiency Version 6.0 
Indiana Technical Resource Manual, version LO. January 10, 2013 
LED Incremental Cost Study Overall Final Report, February 2016. Cadmus. 
2017 Michigan Energy Measures Database 
Mid-Atlantic Technical Reference Manual Version 6.0 
Minnesota Technical Reference Manual Version 2.0 
Northeast Energy Efficiency Partnerships, Incremental Cost Study 
National Residential Efficiency Measures Database, National Renewable Energy Laboratory 
Technical Reference Manual 2016, Pennsylvania Public Utility Commission 
Efficiency Vermont Technical Reference Manual (TRM) Measure Savings Algrorithms and Cost Assumptions 
Efficiency Vermont Technical Reference Manual (TRM) Measure Savings Algrorithms and Cost Assumptions (2010 version) 
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Big Rivers Electric Corporation 
2017 DSM Potential Study 

Appendix C - Commercial and Industrial Measure Detail 

Annual Percent Per Unit Summer Measure 
kWh Savings NCP KW Incremental Useful Direct 

Measure Name Unit Notes Saved (kWh) kW Savings Cost Life TRC UtWty Societal Participant RIM 
-----

Lighting-

l Compact Fluorescent bulb 151.3 67.8% 0.039 0.033 $ 1.20 3 17.6 42.8 17.6 32.9 0.5 
2 LED Exit Sign exit sign 88.6 81.8% 0.009 0.012 $30.00 16 3 .8 5.4 3.8 6.3 0.4 
3 High Performance TS (vs TS) 4ft fixture 152.7 40.7% 0 .033 0 .028 $18.00 15 6.4 20.4 6.4 10.8 0 .6 
4 Wall Mounted Occupancy Sensor sensor 338.7 24.0% 0.000 0.062 $51.00 8 l.2 4.5 1.2 5.3 0.3 
5 Fixture Mounted Occupancy Sensor sensor 199.9 24.0% 0.000 0.036 $91.83 8 0.4 l.S 0.4 2.0 0.2 
6 Remote Mounted Occupancy Sensor sensor S74. l 24.0% 0.000 0.104 $101.00 8 1.0 3.9 1.0 4.6 0.3 
7 High Bay 3 or 4 lamp TSVHO vs (Metal Halide lOOW - 300W) fixture 683.8 50.1% 0.148 0.124 $200.00 IS 2.6 8.2 2.6 4.6 0.6 
8 High Bay 6 or 8 lamp TSVHO vs (Metal Halide > 300W) fixture l,S06.S 52.7% 0.326 0.274 $2SO.OO 15 4.S 14.S 4.S 7.8 0.6 
9 High performance TS (replacing TS) fixture 240.6 22.4% 0.052 0 .044 $ 100.00 15 1.8 5.8 1.8 3.3 0.6 
10 CFL Hard Wired Fixture fixture 201.3 69.0% 0.044 0.037 $37.SO 12 3.3 10.6 3.3 S.9 0.6 
11 CFL High Wattage 31-115 bulb 387. l S5.4% 0.084 0.070 $21.00 3 2.0 S.9 2.0 4.7 0.4 
12 CFL High Wattage 150-199 bulb l,098.9 S7.6% 0.238 0.200 $S7.00 3 1.9 6.l 1.9 4.7 0.4 
13 Low Bay LED (vs Metal Halide) bulb 308.6 42.S% 0.067 0.056 $331.00 15 0.7 2.2 0.7 l.S 0.5 
14 High Bay LED (vs Metal Halide) bulb 476.6 35.0% 0.103 0.087 $482.00 IS 0.7 2.4 0 .7 1.6 0.6 
15 Outdoor LED (vs Metal Halide) bulb 348. l 62.5% 0.061 0.000 $190.00 16 2.6 1.9 2.6 2.3 1.9 
16 Outdoor Induction (vs Metal Halide) bulb 792.3 S6.9% 0.061 0.000 $3SS.OO 15 1.4 1.0 l.4 l.4 l.O 
17 LED Screw-In Bulb bulb 207.7 63.9% 0.046 0.039 $ 1.20 16 13 1.9 421.S 131.9 213.8 0.6 
18 LEDDownlightFixtures fixture 169.8 67.6% 0.037 0.031 $27.00 15 4.7 15. l 4.7 8.1 0.6 
19 LED Linear Replacement Lamps bulb 68.9 44.3% O.OlS O.Ql3 $24.00 IS 2.2 6.9 2.2 3.9 0.6 

::: - 1 



Measure Name 

Space Cooling -

22 Split AC (13 SEER to 14.5 SEER) 

23 Split AC (13 SEER to 15 SEER) 

24 Split AC (13 SEER to 16 SEER) 

25 Split AC (11.4 JEER to 13 JEER) 

26 Split AC (11.4 IEER to 14 JEER) 

27 Split AC (11.4 IEER to 15 IEER) 

28 DX Packaged System (CEE Tier 2) 

29 DX Packaged System (CEE Tier 2) 

30 DX Packaged System (CEE Tier 2) 

31 Air Cooled Chiller 

32 Air Cooled Chiller 

33 PTAC 

34 PTAC 

35 PTAC 

36 PTAC 

37 HVAC Tune-Up 

Space Beating -

43 PTHP 

44 PTHP 

45 PTHP 

46 PTHP 

Ventilation -

52 Variable Frequency Drives 

53 Variable Frequency Drives 

54 Variable Frequency Drives 
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Appendix C - Commercial and Industrial Measure Detail 

Unit Notes 

Ston 

5ton 

5ton 

8.3 ton 

8.3 ton 

8.3 ton 

lOton 

< 20ton 

>20ton 

20ton 

lOOton 

1/2 ton 

3/4 ton 

lion 

l 1/4 ton 

Ston 

l/2 ton 

3/4 ton 

lton 

l 1/4 ton 

<2HP 

3 to lOHP 

11 to SO HP 

Annual 
kWh 

Saved 

172. l 

332.8 

623.9 

l,257.4 

l,897.4 

2,452.0 

2,351.l 

2,932.l 

7,700.5 

9,295. l 

46,475.6 

197.8 

250.2 

354.2 

416.2 

349.4 

l,548.4 

1,902.8 

2,583.6 

3,123.8 

1,846.8 

13,014.l 

50,341.5 

Percent 
Savings 
(kWh) 

3.4% 

6.7% 

12.5% 

12.3% 

18.6% 

24.0% 

18.8% 

15.4% 

18.2% 

13.1% 

13.1% 

22.9% 

21.9% 

23.2% 

19.5% 

7.0% 

56.7% 

53.8% 

54.0% 

51.6% 

65.4% 

65.4% 

65.4% 

Per Unit Summer 
NCP KW 
kW Savings 

0.148 

0.286 

0.536 

1.080 

1.629 

2.105 

2.019 

2.517 

6.612 

3.281 

16.406 

0.1 10 

0 .140 

0.198 

0.232 

0.300 

0.119 

0.132 

0.206 

0.234 

0 .228 

l.604 

6.206 

0.071 

0.137 

0.256 

0.516 

0.779 

1.006 

0.965 

1.203 

3.160 

l.568 

7.842 

0.053 

0.067 

0.094 

0.111 

0.143 

0.057 

0.063 

0.099 

0.112 

0.228 

l.604 

6.206 

Measure 
Incremental Useful 

Cost Life 

$315.00 

$315.00 

$635.00 

$522.90 

$1,054.10 

$1,054. 10 

$1,270.00 

$1 ,905.00 

$3,810.00 

$2,540.00 

$12,700.00 

$42.00 

$63.00 

$84.00 

$105.00 

$175.00 

$42.00 

$63.00 

$84.00 

$105.00 

$1,330.00 

$1 ,622.00 

$3,059.00 

15 

15 

15 

15 

15 

15 

15 

15 

15 

20 

20 

15 

15 

15 

15 

3 

15 

15 

15 

15 

15 

15 

15 

Direct 
TRC Utility Societal Participant RIM 
----- ---- -----

0.8 

1.6 

1.5 

3 .6 

2.7 

3.4 

2.7 

2.3 

3.0 

3.9 

3.9 

5.2 

4.4 

4.6 

4.4 

0.6 

17.2 

13.9 

14.4 

13.8 

0.9 

5.3 

10.8 

2.3 

4.5 

4.1 

10.l 

7.6 

9.8 

7.8 

6.5 

8.5 

11.l 

11.l 

14.8 

12.5 

13.3 

12.5 

1.7 

49.2 

39.7 

41.3 

39.5 

2.6 

15. l 

31.0 

0.8 

1.6 

1.5 

3.6 

2.7 

3.4 

2.7 

2.3 

3.0 

3.9 

3.9 

5.2 

4.4 

4.6 

4.4 

0.6 

17.2 

13.9 

14.4 

13.8 

0.9 

5.3 

10.8 

l.l 

1.7 

L7 

3.5 

2.7 

3.4 

2.8 

2.4 

3.0 

6.3 

6.3 

6.6 

5.6 

5.9 

5.6 

LO 

49.l 

40.3 

41.0 

39.7 

2.2 

11.0 

22.l 

0.8 

0.9 

0.9 

1.0 

1.0 

1.0 

LO 

LO 

1.0 

0.6 

0.6 

0.8 

0.8 

0 .8 

0.8 

0.6 

0.4 

0.3 

0.4 

0.3 

0.4 

0.5 

0.5 
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Appendix C - Commercial and Industrial Measure Detail 

Annual Percent Per Unit Summer Measure 
kWh Savings NCP KW Incremental Useful Direct Measure Name Unit Notes Saved (kWh) kW Savings Cost Life TRC Utility Societal Participant RIM 

Motors (Non-Ventilation) - -----
60 Variable Frequency Drives <2HP 734.4 41.1% 0.170 0.170 $1,330.00 10 0.2 0.6 0.2 0.9 0 .2 61 Variable Frequency Drives 3to lOHP S,176.2 41.1% 1.195 1.195 $1,622.00 10 1.2 3.3 1.2 3.4 0.3 62 Variable Frequency Drives 11 to SO HP 20,018.8 41.1% 4.622 4.622 $3,059.00 10 2.4 6.9 2.4 6.7 0.4 

Water Heating -

67 High Efficiency Storage (Tanlt) 40gallon 
8.6 0.2% 0.001 0.001 $70.00 15 0.1 0.2 0.1 0.5 0.1 unit 

68 Pre-Rinse Sprayer, Low flow, Commercial Application 4,155.6 44.2% 0.000 0.000 $92.90 s 7.1 20.2 7.1 24.0 0.3 69 On Demand (TankleBB) 10 gpm unit 7,906.0 7.4% 0.000 0.900 $1,060.00 5 1.2 3.4 1.2 4.3 0.3 70 Tank Insulation 612.0 30.0% 0 .262 0.091 $60.00 12 6.2 17.6 6.2 9.9 0.6 71 Heat Pump Water Heater 2,401.0 58.8% 0.372 0 .344 $1 ,050.00 16 1.2 3.6 1.2 3.4 0.4 

Cooking-

77 Electric Energy Star Fryers 469.8 3.9% 0.080 0.080 $210.00 12 1.2 3.4 1.2 2.8 0.4 78 Electric Energy Star Steamers,3-6 pan 13,649.4 70.2% 6.228 2.491 $2,490.00 12 4.7 13.5 4.7 6.6 0 .7 

Energy Star Hot Food Holding Cabinet 3/4Size 
3,942.0 60.0% 0.720 0.288 

79 
(12 ft3) $1 ,800.00 12 1.2 3.4 1.2 2.8 0.4 

80 Energy Star Convection Ovens 2,201.8 28.2% 1.005 0.402 $1,000.00 12 1.9 6.4 1.9 2.8 0.7 81 Energy Star Griddles 2,597.0 10.0% 0.593 0.237 $2,090.00 12 0.7 2.1 0.7 1.7 0.4 

:: - 3 



Measure Name 

Big Rivers Electric Corporation 
2017 DSM Potential Study 

Appendix C - Commercial and Industrial Measure Detail 

Unit Notes 

Annual 
kWh 

Saved 

Percent 
Savings 
(kWh) 

Per Unit Summer 
NCP KW 
kW Savings 

Incremental 
Cost 

Measure 
Useful 

Life 
Direct 

TRC Utility Societal Participant RIM 
---------------------- --------- ----- -------- --------- ------ ---- -----
Refrigeration • 

87 Glass Door Freezer, < 15-49 cu ft, Energy Star 

88 Glass Door Freezer, 50+ cu ft, Energy Star 

89 Solid Door Freezer, <15-49 cu ft, Energy Star 

90 Solid Door Freezer, 50+ cu ft, Energy Star 

91 Glass Door Refrigerator, <15- 49 cu ft 

92 Glass Door Refrigerator, 50+ cu ft, Energy Star 

93 Solid Door Refrigerator, < 15-49 cu ft, Energy Star 

94 Solid Door Refrigerator, 50+ cu ft, Energy Star 

95 Commercial Refrigeration Tune-Up, 
Medium Temp, not self-contained 

96 Commercial Refrigeration Tune-Up, 
Low Temp, not self contained 

97 Anti-sweat heater controls on freezers 

98 Anti-sweat heater controls, on refrigerators 

99 Vending Miser, Cold Beverage 

100 Brushless DC Motors for freezers and coolers 

101 Humidity Door Heater Controls for freezers and coolers 

102 Refrigerated Case Covers 

103 Zero Energy Doors for freezers and coolers 

104 Evaporator Coil Defrost Control 

105 Evaporator Fan Motor Control for freezers and coolers 

106 Ice Machine, Energy Star, Self-Contained 

107 LED Case Lighting (per door) 

::: - 4 

25 cu ft 

75 cu ft 

25 cu ft 

75cuft 

25 cu ft 

76 cu ft 

25 cu ft 

75 cu ft 

2 doors 

2 doors 

1/15 to 1/20 
HP 

2 doors 

6 linear feet 

l/3HP 

per4feet 

2,018.0 

8,437.3 

869.3 

4,820.2 

653.8 

l,219.9 

516.8 

1,323.7 

537.0 

1,388.0 

2,557.2 

1,082.3 

1,613.0 

1,064.0 

1,819.8 

1,009.7 

800.0 

600.0 

1,524.0 

270.0 

266.0 

24.2% 

38.3% 

20.9% 

42.1% 

28.2% 

27.1% 

31.2% 

38.0% 

7.0% 

7.0% 

74.8% 

67.1% 

46.0% 

8.8% 

71.0% 

9.0% 

20.0% 

43.6% 

35.8% 

10.2% 

50.0% 

0.344 

1.440 

0.148 

0.823 

0.112 

0 .208 

0.088 

0.226 

0.125 

0.241 

0.000 

0.000 

0.000 

0.121 

0.000 

0.000 

0.208 

0.510 

0.174 

0.037 

0.043 

0.266 

1.112 

0.115 

0.635 

0.086 

0.161 

0.068 

0 .174 

0.126 

0.241 

0.000 

0.000 

0.000 

0.121 

0.000 

0.000 

0.208 

0.510 

0.174 

0.037 

0.041 

$256.00 

$256.00 

$158.00 

$407.00 

$158.00 

$168.00 

$157.00 

$249.00 

$76.00 

$75.00 

$300.00 

$300.00 

$180.00 

$177.00 

$300.00 

$252.00 

$638.00 

$500.00 

$291.00 

$66.00 

$136.60 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

6 

15 

12 

5 

10 

10 

16 

9 

8 

5.7 16.4 

24.0 68.6 

4.0 11.4 

8.6 24.6 

3.0 8.6 

5.6 16.l 

2.4 6.9 

3.9 l l.l 

0.5 

l.2 

2.7 

l.l 

1.3 

4.3 

1.9 

0.6 

1.2 

2.3 

2.5 

2.4 

l.2 

1.5 

3.4 

7.7 

3.3 

3.6 

12.4 

5.5 

l.8 

3.3 

6.6 

7.1 

6.8 

2.7 

5.7 

24.0 

4.0 

8.6 

3.0 

5.6 

2.4 

3.9 

0.5 

1.2 

2.7 

l.l 

1.3 

4.3 

l.9 

0.6 

l.2 

2.3 

2.5 

2.4 

l.2 

9.2 

37.1 

6.5 

13.6 

5.0 

9.0 

4.0 

6.3 

l.2 

2.5 

9.9 

4.4 

5 .1 

8.3 

7.1 

2.5 

l.8 

l.5 

7.6 

4.6 

2.1 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

0.3 

0.3 

0.3 

0.5 

0.3 

0.3 

0.7 

l.5 

0.3 

0.5 

0.5 
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Appendix C - Commercial and Industrial Measure Detail 

Annual Percent Per Unit Summer Measure 
kWh Savings NCP KW Incremental Useful Direct Measure Name Unit Notes Saved (kWh) kW Savings Cost Life TRC Utility Societal Putic::ipant RIM 

Office Equipment/Appliances • 
-----

113 Watt Sensors on Office Electronics 50Watt 50.0 37.5% 0.000 0.000 $29.00 5 0.2 0.7 0.2 1.3 0.2 114 Watt Sensors on Office Electronics 200Watt 200.0 39.4% 0.000 0.000 $29.00 5 1.0 2.8 1.0 4.0 0.2 

Compressed Air · 

120 Fix Air Leaks <5HP 262.5 15.0% 0.107 0.080 $75.00 0.2 0.7 0.2 0.7 0.3 121 Fix Air Leaks 10-50HP 2,009.7 15.0% 0.815 0.612 $75.00 1.8 5.2 1.8 3.4 0.5 122 Fix Air Leaks 50-lOOHP 6,134.5 15.0% 2.489 l.867 $75.00 5.5 15.8 5.5 9.7 0.6 
123 Engineered Nozzles for blow-off Avg of 1/8" 

788.3 50.0% 0.138 0.131 $49.50 15 10.1 28.8 10.1 21.4 0.5 and 1/4" 

:::- 5 



2 

3 

4 

s 
6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

17 

18 

19 

C - 6 

Measure Name 

Lighting -

Compact fluorescent 

LED Exit Sign 

High Performance T8 (vs TB) 4ft 

Wall Mounted Occupancy Sensor 

Fixture Mounted Occupancy Sensor 

Remote Mounted Occupancy Sensor 

Big Rivers Electric Corporation 
2017 DSM Potential Study 

Appendix C - Commercial and Industrial Measure Detail 
Source Reference 

Annual Per Unit Summer 
kWh NCP KW 

Saved kW Savings 

1 - Illinois 1 -Winois 1 - Illinois 
1 - Illinois 1 - Illinois 1 - Illinois 
1 - Illinois 1 -Winois 1 - Illinois 
1 -Winois 1 -Winois 1 - Illinois 
1 - Illinois l - Illinois 1 - Illinois 
l - Illinois 1 - Illinois 1 - Illinois 

High Bay 3 or 4 lamp TBVHO vs (Metal Halide lOOW - 300W) 1 - Illinois 1 - Illinois 1- Winois 
High Bay 6 or 8 lamp TBVHO vs (Metal Halide > 300W) l -Winois l -Winois l - Illinois 
High performance TS (replacing TB) l - Illinois l -Winois 1- Winois 
CFL Hard Wired Fixture 2-Indiana 2 - Indiana 2-Indiana 
CFL High Wattage 31-115 4-GDS 4-GDS 4-GDS 
CFL High Wattage 150-199 4 - GDS 4-GDS 4-GDS 
Low Bay LED (vs Metal Halide) l - Illinois l - Illinois l - Illinois 
High Bay LED (vs Metal Halide) l -Illinois l - Illinois i - Illinois 
Outdoor LED (vs Metal Halide) 1 -Illinois 1 -Illinois 1 -Illinois 
Outdoor Induction (vs Metal Halide) 1 - Illinois 1 - Illinois 1 - Illinois 
LED Screw-In Bulb 1 - Illinois 1 - Illinois 1 - Illinois 
LED Downlight Fixtures 1 - Illinois 1 - Illinois 1 - Illinois 
LED Linear Replacement Lamps 1-Winois 1 - Illinois 1 - Illinois 

Measure 
Incremental Useful 

Cost Idle 

1 -Winois 1 - Illinois 
1 - Illinois 1 - Illinois 
1 - Winois 1 - Illinois 
1 - Illinois 1 -Illinois 

l - Illinois l - Illinois 

1 - Illinois l - Illinois 
l - Illinois l - Illinois 

l - Illinois 1-Winois 
l - Illinois l -Winois 

2 - Indiana 2-Indiana 

9 - Green Elec 2-Indiana 
9 - Green Elec 2-Indiana 

1-Winois l -Illinois 

l - Illinois l - Illinois 

1 - Illinois 1 - Illinois 
1 - Illinois 1 - Illinois 
1 - Illinois 1 - Illinois 
1 - Illinois 1 -Illinois 
1 - Illinois 1 - Illinois 



Big Rivers Electric Corporation 
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Appendix C - Commercial and Industrial Measure Detail 
Source Reference 

Annual Per Unit Summer Measure 
kWh NCP KW Incremental Useful Measure Name Saved kW Savings Cost Life 

Space Cooling -

22 Split AC (13 SEER to 14.5 SEER) 4-GDS 4-GDS l -minois l - lliinois l - lliinois 
23 Split AC (13 SEER to 15 SEER) 4-GDS 4-GDS l - Illinois l - Illinois l - lliinois 
24 Split AC (13 SEER to 16 SEER) 4-GDS 4-GDS l - IDinois l - Illinois l - lliinois 
25 Split AC (l l.4 IEER to 13 IEER) 4-GDS 4-GDS l - lliinois l -IDinois l - lliinois 
26 Split AC (l l.4 IEER to 14 IEER) 4 - GDS 4-GDS l - lliinois l - IDinois l - IDinois 
27 Split AC (l l.4 IEER to 15 IEER) 4-GDS 4-GDS l - lliinois l - lliinois l - Illinois 
28 DX Packaged System (CEE Tier 2) 4-GDS 4-GDS l - lliinois l - lliinois l - lliinois 
29 DX Packaged System (CEE Tier 2) 4-GDS 4-GDS l -minois l - lliinois l -lliinois 
30 DX Packaged System (CEE Tier 2) 4-GDS 4-GDS l - IDinois l -minois l -Winois 
31 Air Cooled Chiller 2-Indiana 2-Indiana l - Illinois l - lliinois 2-Indiana 
32 Air Cooled Chiller 2 - Indiana 2-Indiana l - IDinois l -Winois 2-Indiana 
33 PTAC l - lliinois l - lliinois l - lliinois l - lliinois l - lliinois 
34 PTAC l - lliinois l - lliinois l - lliinois l - lliinois l - lliinois 
35 PTAC l - lliinois l - lliinois l -lliinois l - lliinois l - lliinois 
36 PTAC l - lliinois l - lliinois l -IDinois l - lliinois l - lliinois 
37 HVAC Tune-Up l - lliinois l - lliinois l -Winois l - lliinois l -lliinois 

Space Heating -

43 PTHP l - lliinois l - lliinois l -IDinois 1-Winois 1-IDinois 
44 PTHP l - lliinois l - lliinois l - Illinois l - lliinois l - lliinois 
45 PTHP l - lliinois l - lliinois l - lliinois l -lliinois l -lliinois 
46 PTHP l - lliinois l - lliinois l -Winois l - lliinois l -Winois 

Ventilation -

52 Variable Frequency Drives l - lliinois l - lliinois l - lliinois l - lliinois l -lliinois 
53 Variable Frequency Drives l - lliinois l - lliinois l - lliinois l - lliinois 2 -Indiana 
54 Variable Frequency Drives l - lliinois l -lliinois l -lliinois l - lliinois 2-Indiana 

~ - 7 
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Appendix C - Commercial and Industrial Measure Detail 
Source Reference 

Measure Name 

Motors (Non-Ventilation) -

60 Variable Frequency Drives 

61 Variable Frequency Drives 

6Z Variable Frequency Drives 

Water Beating -

67 High Efficiency Storage (Tank) 

68 Pre-Rinse Sprayer, Low flow, Commercial Application 

69 On Demand (Tankless) 

70 Tank Insulation 

71 Heat Pump Water Heater 

Cooking-

77 Electric Energy Star Fryers 

78 Electric Energy Star Steamers,3-6 pan 

79 Energy Star Hot Food Holding Cabinet 

80 Energy Star Convection Ovens 

81 Energy Star Griddles 

Annual 
kWh 

Saved 

1 - illinois 

1 - illinois 

1 - illinois 

4 - GDS 

1 - illinois 

1 -illinois 

7-Energy 
Experts 

2-Indiana 

3 - Mid-Atlantic 

1 - illinois 

1 -illinois 

1 -illinois 

1 - illinois 

Per Unit Summer 
NCP KW 
kW Savings 

1 - illinois 1 - illinois 

1 - illinois 1 - illinois 

1 - illinois 1 - illinois 

4-GDS 1 - illinois 

1 - illinois 1 - illinois 

1 - illinois 1 - illinois 

7-Energy 8-Vermont/ 
Experts 4-GDS 

4-GDS 1 - Illinois 

3 - Mid-Atlantic 3 - Mid-Atlantic 

1-illinois 1-illinois 

1 - illinois 1 - illinois 

1 - illinois 1 -illinois 

1 - illinois 1-illinois 

Measure 
Incremental Useful 

Cost Life 

1 -minois 1 - illinois 

1 - illinois 1 - illinois 

1 -illinois 1 - illinois 

6-MPRP 1 - illinois 

1 - illinois 1 - illinois 

1 - illinois 1 - illinois 

4-GDS 7 -Energy 
Experts 

1 - lliinois 1 - illinois 

3 - Mid-Atlantic 3 - Mid-Atlantic 

1 - Illinois 1 -illinois 

1 -illinois 1 - illinois 

1 -illinois 1-lliinois 

1 - illinois 1 -illinois 



87 
88 

89 
90 
91 

92 

93 
94 

95 

96 
97 

98 
99 
100 

101 

102 
103 

104 
105 

106 
107 

113 
114 
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Appendix C - Commercial and Industrial Measure Detail 
Source Reference 

Jlnnual Per Unit Summer 
kWh NCP KW 

Measure Name Saved kW Savings 

Refrigeration • 

Glass Door Freezer, <IS-49 cu ft, Energy Star 3 - Mid-Atlantic 3 • Mid-Atlantic 3 - Mid-Atlantic 
Glass Door Freezer, 50+ cu ft, Energy Star 3 • Mid-Atlantic 3 ·Mid-Atlantic 3 - Mid-Atlantic 
Solid Door Freezer, <IS-49 cu ft, Energy Star 3 • Mid-Atlantic 3 - Mid-Atlantic 3 - Mid-Atlantic 
Solid Door Freezer, 50+ cu ft, Energy Star 3 • Mid-Atlantic 3 - Mid-Atlantic 3 • Mid-Atlantic 
Glass Door Refrigerator, <IS - 49 cu ft 3 - Mid-Atlantic 3 - Mid-Atlantic 3 - Mid-Atlantic 
Glass Door Refrigerator, SO+ cu ft, Energy Star 3 - Mid-Atlantic 3 - Mid-Atlantic 3 • Mid-Atlantic 
Solid Door Refrigerator, <15-49 cu ft, Energy Star 3 - Mid-Atlantic 3 • Mid-Atlantic 3 • Mid-Atlantic 
Solid Door Refrigerator, So+ cu ft, Energy Star 3 • Mid-Atlantic 3 • Mid-Atlantic 3 • Mid-Atlantic 
Commercial Refrigeration Tune-Up, Medium Temp ,not self contained S • Wisconsin 5 - Wisconsin 11 - Arkansas 
Commercial Refrigeration Tune-Up, Low Temp, not self contained S • Wisconsin S • Wisconsin 11 • Arkansas 
Anti-sweat heater controls on freezers I - lllinois I - lllinois I· Illinois 
Anti-sweat heater controls, on refrigerators I · lllinois I - lllinois I - Illinois 
Vending Miser, Cold Beverage I - lllinois I - lllinois I - Illinois 
Brushless DC Motors for freezers and coolers I - lllinois I - lllinois I - lllinois 
Humidity Door Heater Controls for freezers and coolers I -lllinois I - lllinois I - lllinois 
Refrigerated Case Covers I - Illinois I - lllinois I -lllinois 
Zero Energy Doors for freezers and coolers 8-Vermont 8 -Vermont 11 - Arkansas 
Evaporator Coil Defrost Control 8 - Vermont 8 - Vermont 11 • Arkansas 
Evaporator Fan Motor Control for freezers and coolers I· lllinois I - lllinois I - lllinois 
Ice Machine, Energy Star, Self-Contained 5 - Wisconsin S - Wisconsin 11 - Arkansas 
LED Case Lighting (per door) 3 - Mid-Atlantic 3 - Mid-Atlantic 3 - Mid-Atlantic 

Office EquipmenVAppliances • 

Watt Sensors on Office Electronics I - lllinois I - lllinois I - Illinois 
Watt Sensors on Office Electronics l - lllinois I - lllinois I - Illinois 

Measure 
Incremental Useful 

Cost Life 

3 • Mid-Atlantic 3 • Mid-Atlantic 
3 - Mid-Atlantic 3 - Mid-Atlantic 

3 - Mid-Atlantic 3 - Mid-Atlantic 

3 • Mid-Atlantic 3 - Mid-Atlantic 

3 - Mid-Atlantic 3 - Mid-Atlantic 

3 • Mid-Atlantic 3 • Mid-Atlantic 
3 - Mid-Atlantic 3 - Mid-Atlantic 

3 • Mid-Atlantic 3 - Mid-Atlantic 

10 • Refrig 10 • Refrig 
10-Refrig 10- Refrig 

I - lllinois I - lllinois 

I - lllinois I - lllinois 
I· lllinois I· lllinois 

I - lllinois I - lllinois 
I - lllinois I - Illinois 

I -lllinois I -Illinois 
8-Vermont 8-Vermont 
8-Vermont 8-Vermont 

I - DliJlois l - lllinois 
8 - Vermont 2-Indiana 

3 - Mid-Atlantic 3 - Mid-Atlantic 

I - lllinois I - lllinois 
I - Illinois l -lllinois 



Measure Name 

Compressed Air -

120 Fix Air Leaks 

121 Fix Air Leaks 

122 Fix Air Leaks 

123 Engineered Nozzles for blow-off 

::: -10 
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Appendix C - Commercial and Industrial Measure Detail 
Source Reference 

Annual Per Unit Summer 
kWh NCP KW 

Saved kW Savings 

12 -Alliant 4-GDS 4-GDS 
12 -Alliant 4-GDS 4-GDS 
12-Alliant 4-GDS 4-GDS 

1 - Illinois 1-Winois 1 - Illinois 

Measure 
Incremental Useful 

Cost Life 

4-GDS 4-GDS 
4-GDS 4-GDS 

4-GDS 4-GDS 

I -filinois I - Illinois 



~ -11 

Measure Name 

Descriptions -

1 - Illinois: 

2 - Indiana: 

3 - Mid-Atlantic: 

4- GDS: 

5 - Wisconsin: 

6 - MPRP: 

7 - Energy Expe rts: 

8 - Vermont: 

9 - Green Elec: 

10 - Refrig: 

11 - Arkansas: 

12 - Alliant: 

Big Rivers Electric Corporation 
2017 DSM Potential Study 

Appendix C - Commercial and Industrial Measure Detail 
Source Reference 

Annual 
kWh 

Saved 

2018 Illinois Statewid e Technical Reference Manual 

PerlJnit 
NCP 
kW 

Summer 
KW 

Savings 

Indiana: Indiana Technical Resource Manual Version 1.0 January 10, 2013; TecMarket Works 

Mid-Atlantic Technical Reference Manual Version 5.0, June 2015 

GDS Associates, Inc. (GDS) Calculation/Estimation 

Wisconsin KEMA Technical Manual 

Incremental 
Cost 

MPRP Commercial Energy Efficiency and Demand Response Update Spreadsheet, June 2009. 

http;ljenergyexperts,org/ EnergySolutionsDatabase/ResourceDetail.aspx?id=l243 

Efficiency Vermont Technical Reference User Manual - Measure Savinsg Algorithms and Cost assumptions 
http://www.greenelectricalsupply,com 

http://hvacrdistributionbusiness,com/hot topics/ refrigeration new commercial/ 

Arkansas Deeme d Savings Manual Coincidence factor calculation 

Alliant Energy Calculator for Variable Frequency Drives -

http:ljwww.alliantenergy.com/UtilityServices/ForYourBusiness/EnergyExpertise/EnergySa{ety/010794 

Measure 
Useful 
Life 
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Appendix D - General Modeling Assumptions 

Analysis Start Year 

Length of Analysis 

Nominal Discount Rate 

Inflation Rate 

Reserve Margin Multiplier 

2017 

10 

15.10% 

Electric Line Losses 

Residential 

C&I 

Winter 
On Peale 

1.073 

1.073 

Winter 
OH Peale 

1.073 

1.073 

Summer 
On Peale 

1.073 

1.073 

Years 

Big Rivers 
Big Rivers 
MISO 

Summer 
OH Peale 

1.073 
1.073 

Winter 
Gen. 

1.073 

1.073 

Demand Line Losses 

Summer T&D 
Gen. Capacity 

1.073 0.000 
1.073 0.000 



Data Tear 

2017 

2018 

2019 

2020 

20Zl 

ZOZ2 

2023 

2024 

20ZS 

20Zlll 

2027 

zoza 
2029 

2030 

2031 

Z032 

Z033 

2034 

2035 

2031 

2037 

2038 

2039 

2040 

2041 

Z04Z 

Z043 

Z044 

D - 2 

Natural Gas 
Wholesale 
Forecast 

$/MMBTU 

Winter 
Peak 

Energy 

$/kWh 

lBng Riivieir§ E iliecill."iic Coir]pl\Oll."aiiioim 
2@Jl. 7 JD>§M JP>oiielllliD.21.Il §tu.ndly 

A.JlllJPlielllldlu:lC ID> - G ielllliell."&Il Moclielliillllg A s§111lmJ!llifolllls 

Avoided Costs (Nominal Dollars) 

Winter Off· 
Peak 

Energy 

$/kWh 

Summer 
Peak 

Energy 

$/kWh 

Summer 
Oii-Peak 
Energy 

$/kWh 

Summer 
Capacity 

$/kW-yr 

Winter 
Capacity 

$/kW-yr 

A•oided 
T&D 

Capacity 

$/kW-yr 

Residential 

$/kWh 

Commercial 

$/kWh 

I 

Retail Rates (Nominal Dollars) 

Industrial 

$/kWh 

Residential 

$/MMBTU 

Commercial 

$/MMBTU 

Industrial 

$/MMBTU 

Water 

$/gallon 
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Cross-Reference to 

Staff Recommendations to 2014 IRP 

and 

807 KAR 5:058 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation Recommendation Description 2017 IRP Reference 
Load Forecasting 1 Big Rivers should develop a more diverse group of Section 7.2.1; 

forecast scenarios which includes a meaningful Section 7.2.3 
number of alternatives that are not part of its 
Mitigation Plan 

Load Forecasting 2 Big Rivers should include new or pending Section 1.7 
environmental regulations which may impact its Section 6.6; 
generation fleet in its sensitivity analyses in a Section 6.7; 
manner that shows how it may respond to such Section 7.1.2 
regulations 

Load Forecasting 3 Big Rivers' next IRP should include an analysis of Section 4.8 
the impacts of using time periods Jess than and 
greater than 20 years in the development of normal 
weather for use in its load forecasts . 

DSM and EE 1 Include estimates of costs associated with Section 6.5 
proposed and potential environmental rules in 
future DSM/EE benefit/cost analyses 

DSM and EE2 Research and report on best practices for DSM/EE Section 6.5 
program promotion, educational programs, and 
innovative marketing opportunities 

DSM and EE 3 Research and report on possible partnering with its Section 6.5 
member cooperatives in order to enhance 
marketing and reduce advertising costs 

DSM andEE4 Report on the work undertaken to enhance the Section 6.5 
evaluation, measurement, and verification 
procedures to ensure DSM/EE programs are 
achieving expected goals 

DSM and EE 5 Continue to monitor opportunities for demand Section 5.8; 
response AppendixB 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation Recommendation Description 2017 IRP Reference 

DSM and EE 6 Consider developing a DSM education program Section 6.5 
similar to that offered by Duke Energy Kentucky, 
Inc ("Duke Kentucky"). Duke Kentucky provides 
the Energy Education for Schools Program, which 
educates students about EE in homes and in 
schools through an EE curriculum. The program is 
operated under contract by National Energy 
Education Development ("NEED") and enables 
eligible students to complete a paper or online 
energy audit of their homes. Each eligible student 
who completes a home energy audit receives home 
EE measures, such as a package of CFL bulbs or 
an EE starter kit. 

Supply-Side Resource Big Rivers next IRP should include scenarios Section 7.1.2 
Assessment 1 where one or more existing units are retired, 

converted to use alternate fuels, or sold. 

Supply-Side Resource Big Rivers should perform a utility specific reserve Section 9.4 
Assessment 2 margin study, as has been requested previously. 

Supply-Side Resource Big Rivers should continue to include Section 6.5; 
Assessment 3 consideration of renewable generation in its Section 6.6.6; 

modeling and provide a discussion of its Section 7.1.1; 
assessment ofrenewable power in its next IRP, Section 7.2.3.5 
especially when considering the future impact of 
GHG/carbon regulation and related costs per ton of 
C02 

Supply-Side Resource Big Rivers should include a discussion of its Section 2.3 , 
Assessment 4 consideration of distributed generation in its next Section 6.5 

IRP. 

Supply-Side Resource Big Rivers should provide information from its Section 2.3 
Assessment 5 member-owner cooperatives on their customers' 

net metering statistics and activities in its next IRP. 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation Recommendation Description 2017 IRP Reference 

Supply-Side Resource In its next IRP, Big Rivers should continue to Section 6.1 
Assessment 6 provide a detailed discussion of specific generation 

efficiency improvements and activities undertaken. 

Supply-side Resource The discussion in the next IRP of endeavors to Section 6.1 ; 
Assessment 7 increase generation and transmission efficiency Section 6.6; 

should include the impact of the efforts instituted Section 8.3 
to comply with environmental regulations 

Supply-Side Resource Big Rivers should develop a comprehensive list of Section 7 .1.2 
Assessment 8 options, plans, and costs to achieve compliance 

with existing, proposed, and anticipated 
environmental regulations in its next IRP. 

Supply-Side Resource A full and detailed discussion of compliance Section 1.7; 
Assessment 9 actions relating to current and pending Section 6.6 

environmental regulations should be included in 
Big Rivers' next IRP. 

Integration and Plan Big Rivers' optimization and integration analysis Section 4.2.6; 
Optimization 1 should be broadened to include alternatives Section 7 .2.1; 

containing levels of replacement load other than Section 7.2.3 
the full amount of its planned replacement load. 

Integration and Plan Given the timing of its next IRP, Big Rivers Section 5.2; 
Optimization 2 should not be constrained in considering increased Section 7.2.3 .6 

levels of DSM/EE programs as it was with this 
IRP. Hence, the optimization and integration 
analysis in the next IRP should include increased 
DSM/EE levels. 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 General Provisions. This administrative regulation shall Noted 
Section 1 (1) apply to electric utilities under commission jurisdiction 

except a distribution company with less than $10,000,000 
annual revenue or a distribution cooperative organized 
under KRS Chapter 279. 

807 KAR 5:058 Each electric utility shall file triennially with the Noted 
Section 1 (2) commission an integrated resource plan. The plan shall 

include historical and projected demand, resource, and 
financial data, and other operating performance and 
system information, and shall discuss the facts, 
assumptions, and conclusions, upon which the plan is 
based and the actions it proposes. 

807 KAR 5:058 Each electric utility shall file ten (10) bound copies and Noted 
Section 1 (3) one ( 1) unbound, reproducible copy of its integrated 

resource plan with the commission 

807 KAR 5:058 Filing Schedule. Each electric utility shall file its Noted 
Section 2 (1) integrated resource plan according to a staggered 

schedule which provides for the filing of integrated 
resource plans one (1) every six (6) months beginning 
nine (9) months from the effective date of this 
administrative regulation. 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 The integrated resource plans shall be filed at the Noted 
Section 2 (1) (a) specified times following the effective date of this 

administrative regulation: 

1. Kentucky Utilities Company shall file nine (9) months 
from the effective date; 

2. Kentucky Power Company shall file fifteen (15) 
months from the effective date; 

3. East Kentucky Power Cooperative, Inc. shall file 
twenty-one (21) months from the effective date; 

4. The Union Light, Heat & Power Company shall file 
twenty-seven (27) months from the effective date; 

5. Big Rivers Electric Corporation shall file thirty-three 
(33) months from the effective date; and 

6. Louisville Gas & Electric Company shall file thirty-
nine (39) months from the effective date. 

The schedule shall provide at such time as all electric 
utilities have filed integrated resource plans, the 
sequence shall repeat. 

807 KAR 5:058 The schedule shall remain in effect until changed by the Section 1.2 
Section 2 (1) (c) commission on its own motion or on motion of one (1) or 

more electric utilities for good cause shown. Good cause 
may include a change in a utility's financial or resource 
conditions. 

807 KAR 5:058 If any filing date falls on a weekend or holiday, the plan Noted 
Section 2 (1) ( d) shall be submitted on the first business day following the 

scheduled filing date. 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Immediately upon filing of an integrated resource plan, Notice was provided 
Section 2 (2) each utility shall provide notice to intervenors in its last 

integrated resource plan review proceeding, that its plan 
has been filed and is available from the utility upon 
request. 

807 KAR 5:058 Upon receipt of a utility's integrated resource plan, the Noted 
Section 2 (3) commission shall establish a review schedule which may 

include interrogatories, comments, informal conferences, 
and staff reports. 

807 KAR 5:058 Waiver. A utility may file a motion requesting a waiver Noted 
Section 3 of specific provisions ofthis administrative regulation. 

Any request shall be made no later than ninety (90) days 
prior to the date established for filing the integrated 
resource plan. The commission shal l rule on the request 
within thirty (30) days. The motion shall clearly identify 
the provision from which the utility seeks a waiver and 
provide justification for the requested relief which shaJJ 
include an estimate of costs and benefits of compliance 
with the specific provision. Notice shall be given in the 
manner provided in Section 2(2) of this administrative 
regulation. 

807 KAR 5:058 Format. The integrated resource plan shall be clearly and Appendix "C" Cross-
Section 4 (1) concisely organized so that it is evident to the Reference 

commission that the utility has complied with reporting 
requirements described in subsequent sections. 

807 KAR 5:058 Each plan filed shall identify the individuals responsible Table 1.1 
Section 4 (2) for its preparation, who shall be available to respond to 

inquiries during the commission's review of the plan. 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Plan Summary. The plan shall contain a summary which Chapter 1 
Section 5 (1 ) discusses the utility's projected load growth and the 

resources planned to meet that growth. The summary 
shall include at a minimum: Description of the utility, its 
customers, service territory, current facilities, and 
planning objectives 

807 KAR 5:058 Description of models, methods, data, and key Chapters 4, 5, 7, 9; 
Section 5 (2) assumptions used to develop the results contained in the Appendices A, B 

plan 

807 KAR 5:058 Summary of forecasts of energy and peak demand, and Chapter 4; Appendix A 
Section 5 (3) key economic and demographic assumptions or 

projections underlying these forecasts 

807 KAR 5:058 Summary of the utility's planned resource acquisitions Section 1.6; 
Section 5 (4) including improvements in operating efficiency of Section 2.3; 

existing facilities, demand-side programs, nonutility Section 4.2.6; 
sources of generation, new power plants, transmission Section 6. 1; 
improvements, bulk power purchases and sales, and Section 6.4; 
interconnections with other utilities Chapters 5, 7, 8 

807 KAR 5:058 Steps to be taken during the next three (3) years to Section 10.3 
Section 5 (5) implement the plan 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Discussion of key issues or uncertainties that could affect Section 1.7 
Section 5 (6) successful implementation of the plan. 

807 KAR 5:058 Significant Changes. All integrated resource plans, shall Chapter 3 
Section 6 have a summary of significant changes since the plan 

most recently filed. This summary shall describe, in 
narrative and tabular form, changes in load forecasts, 
resource plans, assumptions, or methodologies from the 
previous plan. Where appropriate, the utility may also 
use graphic displays to illustrate changes. 

807 ·KAR 5:058 Load Forecasts. The plan shall include historical and Section 4.1 
Section 7 (1) (a - forecasted information regarding loads. The information Section 4.2.1; 
g) shall be provided for the total system and, where Section 4.2.2; 

available, disaggregated by the following customer Section 4.2.3; 
classes: Section 4.2.5; 

Section 4.2.6; 
Appendix A- Section 3.2.7 

(a) Residential heating; 

(b) Residential non-heating; 

(c) Total residential (total of paragraphs (a) and (b) of 
this subsection); 
( d) Commercial; 

(e) Industrial; 

(f) Sales for resale; 

(g) Utility use and other. 

The utility shall also provide data at any greater level of 
disaggregation available. 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 The utility shall provide the following historical Section 4.1 
Section 7 (2) information for the base year, which shall be the most 

recent calendar year for which actual energy sales and 
system peak demand data are available, and the four ( 4) 
years preceding the base year: 

807 KAR 5:058 Average annual number of customers by class as defined Section 4.2; 
Section 7 (2) (a) in subsection (1) of this section; Appendix A 

807 KAR 5:058 Recorded and weather-normalized annual energy sales Section 4.1; 
Section 7 (2) (b) and generation for the system, and sales disaggregated by Section 4.2; 

class as defined in subsection (1) ofthis section Appendix A 

807 KAR 5:058 Recorded and weather-normalized coincident peak Section 4.3 ; 
Section 7 (2) ( c) demand in summer and winter for the system Appendix A 

807 KAR 5:058 Total energy sales and coincident peak demand to retail Section 4.1; 
Section 7 (2) ( d) and wholesale customers for which the utility has firm, Appendix A 

contractual commitments 

807 KAR 5:058 Total energy sales and coincident peak demand to retail Section 4.2.7 
Section 7 (2)(e) and wholesale customers for which service is provided 

under an interruptible or curtailable contract or tariff or 
under some other nonfirm basis 

807 KAR 5:058 Annual energy losses for the system Section 4.1; 
Section 7 (2) (f) Appendix A 

807 KAR 5:058 Identification and description of existing demand-side Section 4.4; 
Section 7 (2) (g) programs and an estimate of their impact on utility sales Appendix A 

and coincident peak demands including utility or 
government sponsored conservation and load 
management programs 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Any other data or exhibits, such as load duration curves Section 4.5 
Section 7 (2) (h) or average energy usage per customer, which illustrate 

historical changes in load or load characteristics. 

807 KAR 5:058 For each of the fifteen (15) years succeeding the base Section 4.1 ; 
Section 7 (3) year, the uti lity shall provide a base load forecast it Section 4.7 

considers most likely to occur and, to the extent 
available, alternate forecasts representing lower and 
upper ranges of expected future growth of the load on its 
system. Forecasts shall not include load impacts of 
additional, future demand-side programs or customer 
generation included as part of planned resource 
acquisitions estimated separately and reported in Section 
8(4) of this administrative regulation. Forecasts shall 
include the utility's estimates of existing and continuing 
demand-side programs as described in subsection (5) of 
this section. 

807 KAR 5:058 Annual energy sales and generation for the system and Section 4.1 : 
Section 7 (4) (a) sales disaggregated by class as defined in subsection (1) Section 4.2 

ofthis section 

807 KAR 5:058 Summer and winter coincident peak demand for the Section 4.3 
Section 7 (4) (b) system 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 If available for the first two (2) years of the forecast, Section 4.1 
Section 7 (4) (c) monthly forecasts of energy sales and generation for the 

system and disaggregated by class as defined in 
subsection (1) of this section and system peak demand 

807 KAR 5:058 The impact of existing and continuing demand-side Section 4.4 
Section 7 (4) (d) programs on both energy sales and system peak 

demands, including utility and government sponsored 
conservation and load management programs 

807 KAR 5:058 Any other data or exhibits which illustrate projected Section 4.5 
Section 7 (4) (e) changes in load or load characteristics 

807 KAR 5:058 The additional following data shall be provided for the Not applicable as Big 
Section 7 (5) (a) integrated system, when the utility is part of a multistate Rivers is not part of a 

integrated utility system, and for the selling company, multistate integrated 
when the utility purchases fifty (50) percent of its energy utility system 
from another company 

For the base year and the four (4) years preceding the 
base year: 

1. Recorded and weather normalized annual energy sales 
and generation; 

2. Recorded and weather-normalized coincident peak 
demand in summer and winter. 

807 KAR 5:058 The additional following data shall be provided for the Not Applicable as Big 
Section 7 (5) (b) integrated system, when the utility is part of a multistate Rivers is not part of a 

integrated utility system, and for the selling company, multistate integrated 
when the utility purchases fifty (50) percent of its energy utility system 
from another company: 

For each of the fifteen (15) years succeeding the base 
year: 

1. Forecasted annual energy sales and generation; 

2. Forecasted summer and winter coincident peak 
demand 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 A utility shall file all updates of load forecasts with the Noted 
Section 7 (6) commission when they are adopted by the utility. 

807 KAR 5:058 The plan shall include a complete description and Section 4.6; 
Section 7 (7) (a) discussion of all data sets used in producing the forecasts Appendix A 

807 KAR 5:058 The plan shall include a complete description and Chapter 4; 
Section 7 (7) (b) discussion of key assumptions and judgments used in Appendix A 

producing forecasts and determining their reasonableness 

807 KAR 5:058 The plan shall include a complete description and Section 1.5; 
Section 7 (7) ( c) discussion of the general methodological approach taken Section 4.6; 

to load forecasting (for example, econometric, or Appendix A 
structural) and the model design, model specification, 
and estimation of key model parameters (for example, 
price elasticities of demand or average energy usage per 
type of appliance) 

807 KAR 5:058 The plan shall include a complete description and Section 4.7 
Section 7 (7) ( d) discussion of the utility's treatment and assessment of 

load forecast uncertainty 

807 KAR 5:058 The extent to which the utility's load forecasting methods Section 1.5; 
Section 7 (7) ( e) and models explicitly address and incorporate the Section 4.4; 

following factors: Section 4.7; 

1. Changes in prices of electricity and prices of Section 4.9 

competing fuels; Appendix A 

2. Changes in population and economic conditions in the 
utility's service territory and general region; 

3. Development and potential market penetration of new 
appliances, equipment, and technologies that use 
electricity or competing fuels; and 

4. Continuation of existing company and government 
sponsored conservation and load management or other 
demand-side programs 

Big Rivers 2017 Integrated Resource Plan I Page C-13 



Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Research and development efforts underway or planned Section 4.9 
Section 7 (7) (f) to improve performance, efficiency, or capabilities of the 

utility's load forecasting methods 

807 KAR 5:058 Description of and schedule for efforts underway or Section 4.9; 
Section 7 (7) (g) planned to develop end-use load and market data for Appendix B 

analyzing demand-side resource options including load 
research and market research studies, customer appliance 
saturation studies, and conservation and load 
management program pilot or demonstration projects. 

Technical discussions, descriptions, and supporting 
documentation shall be contained in a technical appendix 

807 KAR 5:058 Resource Assessment and Acquisition Plan. The plan Section 1.7; 
Section 8 (I) shall include the utility's resource assessment and Chapter 7 

acquisition plan for providing an adequate and reliable 
supply of electricity to meet forecasted electricity 
requirements at the lowest possible cost. The plan shall 
consider the potential impacts of selected, key 
uncertainties and shall include assessment of potentially 
cost-effective resource options available to the utility. 

807 KAR 5:058 The utility shall describe and discuss all options Section 6.1; 
Section 8 (2) (a) considered for inclusion in the plan including Section 7.1.2 

Improvements to and more efficient utilization of 
existing utility generation, transmission, and distribution 
facilities 

807 KAR 5:058 The utility shall describe and discuss all options Section 4.4; 
Section 8 (2) (b) considered for inclusion in the plan including Section 7.2.3.6 

Conservation and load management or other demand-
side programs not already in place 

Big Rivers 2017 Integrated Resource Plan I Page C-14 



Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 The utility shall describe and discuss all options Section 7.1.2 
Section 8 (2) (c) considered for inclusion in the plan including: expansion 

of generating facilities, including assessment of 
economic opportunities for coordination with other 
utilities in constructing and operating new units 

807 KAR 5:058 The utility shall describe and discuss all options Section 7.1.2 
Section 8 (2) ( d) considered for inclusion in the plan including: 

assessment of nonutility generation, including generating 
capacity provided by cogeneration, technologies relying 
on renewable resources, and other nonutility sources 

807 KAR 5:058 The following information regarding the utility's existing Noted 
Section 8 (3) and planned resources shall be provided. A utility which 

operates as part of a multistate integrated system shall 
submit the following information for its operations 
within Kentucky and for the multistate utility system of 
which it is a part. A utility which purchases fifty (50) 
percent or more of its energy needs from another 
company shall submit the following information for its 
operations within Kentucky and for the company from 
which it purchases its energy needs 

807 KAR 5:058 A map of existing and planned generating facilities, Section 1.3 .3 ; 
Section 8 (3) (a) transmission facilities with a voltage rating of sixty-nine Appendix E 

(69) kilovolts or greater, indicating their type and 
capacity, and locations and capacities of all 
interconnections with other utilities. The utility shall 
discuss any known, significant conditions which restrict 
transfer capabilities with other utilities 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 A list of all existing and planned electric generating Section 6.2; 
Section 8 (3) (b) facilities which the utility plans to have in service in the Section 1.3.2 (for item 8) 
(1-11) base year or during any of the fifteen (15) years of the 

forecast period, including for each faciljty: 

1. Plant name; 

2. Unit number(s); 

3. Existing or proposed location; 

4. Status (existing, planned, under construction, etc.); 

5. Actual or projected commercial operation date; 

6. Type of facility; 

7. Net dependable capability, summer and winter; 

8. Entitlement if jointly owned or unit purchase; 

9. Primary and secondary fuel types, by unit; 

l 0. Fuel storage capacity; 

11. Scheduled upgrades, deratings, and retirement dates 

807 KAR 5:058 Actual and projected cost and operating information for Section 7.2.2 
Section 8 (3) (b) the base year (for existing units) or first full year of 
(12) operations (for new uruts) and the basis for projecting the 

information to each of the fifteen (15) forecast years (for 
example, cost escalation rates). All cost data shall be 
expressed in nominal and real base year dollars 

a. Capacity and availability factors; 

b. Anticipated annual average heat rate; 

c. Costs of fuel(s) per millions of British thermal units 
(MMBtu); 

d. Estimate of capital costs for planned units (total and 
per kilowatt ofrated capacity); 

e. Variable and fixed operating and mruntenance costs; 

f. Capital and operating and maintenance cost escalation 
factors; 

g. Projected average variable and total electricity 
production costs (in cents per kilowatt-hour). 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5 :058 Description of purchases, sales, or exchanges of Section 2.3; 
Section 8 (3) (c) electricity during the base year or which the utility Section 4.2.6; 

expects to enter during any of the fifteen (15) forecast Section 6.4; 
years of the plan Section 7.1.2 

807 KAR 5:058 Description of existing and projected amounts of electric Section 2.3; 
Section 8 (3) ( d) energy and generating capacity from cogeneration, self- Section 6.2; 

generation, technologies relying on renewable resources, Section 6.3; 
and other nonutility sources available for purchase by the Section 6.4; 
utility during the base year or during any of the fifteen Section 7.2 
(15) forecast years of the plan 

807 KAR 5:058 For each existing and new conservation and load Chapter 5; 
Section 8 (3) (e) management or other demand-side programs included in Appendix B 

the plan: 

1. Targeted classes and end-uses; 

2. Expected duration of the program; 

3. Projected energy changes by season, and summer and 
winter peak demand changes; 

4. Projected cost, including any incentive payments and 
program administrative costs; and 

5. Projected cost savings, including savings in utility's 
generation, transmission and distribution costs 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 The utility shall describe and discuss its resource Section 7 .2.2 
Section 8 (4) (a) assessment and acquisition plan which shall consist of 

resource options which produce adequate and reliable 
means to meet annual and seasonal peak demands and 
total energy requirements identified in the base load 
forecast at the lowest possible cost. The utility shall 
provide the following infonnation for the base year and 
for each year covered by the forecast: 

(a) On total resource capacity available at the winter and 
summer peak: 

I. Forecast peak load; 

2. Capacity from existing resources before consideration 
of retirements; 

3. Capacity from planned utility-owned generating plant 
capacity additions; 

4. Capacity available from firm purchases from other 
utilities; 

5. Capacity available from firm purchases from 
nonutility sources of generation; 

6. Reductions or increases in peak demand from new 
conservation and load management or other demand-side 
programs; 

7. Committed capacity sales to wholesale customers 
coincident with peak; 

8. Planned retirements; 

9. Reserve requirements; 

10. Capacity excess or deficit; 

11. Capacity or reserve margin. 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 On planned annual generation: Section 7.2.2 
Section 8 (4) (b) 

1. Total forecast firm energy requirements; 

2. Energy from existing and planned utility generating 
resources disaggregated by primary fuel type; 

3. Energy from firm purchases from other utilities; 

4. Energy from firm purchases from nonutility sources of 
generation; and 

5. Reductions or increases in energy from new 
conservation and load management or other demand-side 
programs 

807 KAR 5:058 For each of the fifteen (15) years covered by the plan, the Section 7.2.2 
Section 8 (4) (c) utility shall provide estimates of total energy input in 

primary fuels by fuel type and total generation by 
primary fuel type required to meet load. Primary fuels 
shall be organized by standard categories (coal, gas, etc.) 
and quantified on the basis of physical units (for 
example, barrels or tons) as well as in MMBtu. 

807 KAR 5:058 The resource assessment and acquisition plan shall Chapter 7 
Section 8 (5) (a) include a description and discussion of: General 

methodological approach, models, data sets, and 
information used by the company; 

807 KAR 5:058 The resource assessment and acquisition plan shall Section 1.7; 
Section 8 (5) (b) include a description and discussion of: key assumption Section 7.2 

and judgments used in the assessment and how 
uncertainties in those assumptions and judgments were 
incorporated into analyses 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 The resource assessment and acquisition plan shall Section 7 .1.1; 
Section 8 (5) (c) include a description and discussion of: Criteria (for 

example, present value ofrevenue requirements, capital 
requirements, environmental impacts, flexibility, 
diversity) used to screen each resource alternative 
including demand-side programs, and criteria used to 
select the final mix of resources presented in the 
acquisition plan 

807 KAR 5:058 The resource assessment and acquisition plan shall Section 9.3 
Section 8 (5) (d) include a description and discussion of: Criteria used in 

determining the appropriate level of reliability and the 
required reserve or capacity margin, and discussion of 
how these determinations have influenced selection of 
options 

807 KAR 5:058 The resource assessment and acquisition plan shall Section 4.9 
Section 8 (5) (e) include a description and discussion of: Existing and 

projected research efforts and programs which are 
directed at developing data for future assessments and 
refinements of analyses 

807 KAR 5:058 The resource assessment and acquisition plan shall Section 6.6 
Section 8 (5) (t) include a description and discussion of: Actions to be 

undertaken during the fifteen (15) years covered by the 
plan to meet the requirements of the Clean Air Act 
amendments of 1990, and how these actions affect the 
utility's resource assessment 

807 KAR 5:058 The resource assessment and acquisition plan shall Section 7 .2; 
Section 8 (5) (g) include a description and discussion of: Consideration Appendix G 

given by the utility to market forces and competition in 
the development of the plan. Technical discussion, 
descriptions and supporting documentation shall be 
contained in a technical appendix 

Big Rivers 2017 Integrated Resource Plan I Page C-20 



Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Financial Information. The integrated resource plan shall, Section 7.2 
Section 9 (1) at a minimum, include and discuss the following 

financial information: Present (base year) value of 
revenue requirements stated in dollar terms 

807 KAR 5:058 The integrated resource plan shall, at a minimum, include Section 7.3 
Section 9 (2) and discuss the following financial information: Discount 

rate used in present value calculations 

807 KAR 5:058 The integrated resource plan shall, at a minimum, include AppendixH 
Section 9 (3) and discuss the following financial information: Nominal 

and real revenue requirements by year 

807 KAR 5:058 The integrated resource plan shall , at a minimum, include Section 7.3. 1 
Section 9 (4) and discuss the following financial information: Average 

system rates (revenues per kilowatt hour) by year 

807 KAR 5:058 Notice. Each utility which files an integrated resource Noted 
Section 10 plan shall publish, in a form prescribed by the 

commission, notice of its filing in a newspaper of general 
circulation in the utility's service area. The notice shall be 
published not more than thirty (30) days after the filing 
date of the report 

807 KAR 5:058 Procedures for Review of the Integrated Resource Plan. Noted 
Section 11 (1 ) Upon receipt of a utility's integrated resource plan, the 

commission shall develop a procedural schedule which 
allows for submission of written interrogatories to the 
utility by staff and intervenors, written comments by staff 
and intervenors, and responses to interrogatories and 
comments by the utility 

807 KAR 5:058 The commission may convene conferences to discuss the Noted 
Section 11 (2) filed plan and all other matters relative to review of the 

plan 
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Kentucky Administrative Regulations - 807 KAR 5:058 

Regulation Regulation Language 2017 IRP Reference 

807 KAR 5:058 Based upon its review of a utility's plan and all related Noted 
Section 11 (3) information, the commission staff shall issue a report 

summarizing its review and offering suggestions and 
recommendations to the utility for subsequent filings 

807 KAR 5:058 A utility shall respond to the staffs comments and Appendix C 
Section 11 (4) recommendations in its next integrated resource plan 

filing 
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Appendix D 

Big Rivers Responses to Staff Recommendation from the 2014 IRP 
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Commission Stafrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP Big Rivers Response 

Description Reference 

The 2017 IRP Base Case assumes that Big 
Rivers does not secure any additional finn 

Section 7 .2.1; off-system sales aside from the contracts 
that have already been executed (Nebraska 

Big Rivers should Customers and KyMEA). 
develop a more diverse 
group of forecast 

Load Forecasting 1 
scenarios which includes 

In its Load Forecast, Big Rivers included a a meaningful number of 
alternatives that are not Base Case and four sensitivity cases that 

part of its Mitigation 
varied Big Rivers' load. Big Rivers then 
utilized the minimwn and maximum load 

Plan 
Section 7.2.3 forecast scenarios as sensitivities in its 

Integration modeling. Big Rivers also ran 
an Integration sensitivity assuming 
Nebraska Customer and KyMEA load 
extended through the end of the analysis. 

Big Rivers has completed an analysis of the 
newly finalized environmental regulations 

Section 1.7 and has prepared a plan to achieve 
compliance within the time allowed by the 
regulations 

Big Rivers should In this section, Big Rivers explains new and 
include new or pending Section 6.6; pending environmental regulations and 
environmental options for compliance 
regulations which may 

Load Forecasting 2 
impact its generation 
fleet in its sensitivity In the modeling Overview, Big Rivers 
analyses in a manner that explains that by including environmental 
shows how it may costs for generator resource options, the 
respond to such analysis determines the least cost option 
regulations Section 7 .1.1; inclusive of environmental strategy, as 

converting to gas, and/or retiring early, 
and/or staying on coal are some of the 
possibilities to help Big Rivers achieve 
compliance with environmental regulations 

Section 7.1.2 
This section explains the costs included in 
the analysis model for the 2017 IRP 
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Commission Staff's Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP 

Big Rivers Response 
Description Reference 

Big Rivers' next IRP 
should include an Big Rivers contracted with GDS to perform 
analysis of the impacts of weather normalization analysis using I 0-

Load Forecasting 3 
using time periods less 

Section 4.8 
year and 30-year historical periods. The 

than and greater than 20 small variances using these alternate terms 
years in the development were well within expected margins for error 
of normal weather for so no further analysis was conducted. 
use in its load forecasts. 

Big Rivers considered environmental costs 
in the DSM evaluation conducted for this 
IRP. No federal or state carbon emission 
legislation has been passed since 2014. For 

Include estimates of 
this reason, the DSM evaluation assumes a 

costs associated with 
cost of $0/ton of carbon emissions in the 

proposed and potential 
avoided energy and capacity costs. This 

DSM and EE 1 
environmental rules in 

Section 6.5 assumption properly estimates the cost of 

future DSM/EE 
complying with environmental regulations 

benefit/cost analyses 
at the present time. Big Rivers will continue 
to monitor state and federal policies to 
determine if it becomes appropriate in the 
future to include in its analysis any benefits 
related to environmental costs offset by 
DSM/EE programs 

Big Rivers and its Members will continue to 
study and evaluate other regional energy 

Research and report on efficiency programs and promotional efforts 
best practices for as well as monitor other utility innovation in 

DSMandEE2 
DSM/EE program 

Section 6.5 
DSM through such publications as Best 

promotion, educational Practices Knowledgebase articles published 
programs, and innovative on Cooperative.com and The 2016 State 
marketing opportunities Energy Efficiency Scorecard published by 

the American Council for an Energy-
Efficient Economy. 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP 

Description Reference Big Rivers Response 

Big Rivers is working with its Members to 

Research and report on 
provide design and production work of 

possible partnering with 
promotional material such as bill inserts and 

DSM and EE 3 
its member cooperatives 

Section 6.5 
bill board design. Big Rivers is also 

in order to enhance 
providing funding to the Member 

marketing and reduce 
Cooperatives to update websites to more 

advertising costs 
effectively communicate the benefits of 
energy efficiency to the retail member-
consumers. 

All demand and energy impact 

Report on the work 
measurement is based on modeling from the 

undertaken to enhance curr~~t D~M potential study and program 

the evaluation, 
part1c1patlon requirements administered and 

DSM andEE4 
measurement, and 

Section 6.5 
documented by each Member. Big Rivers 

verification procedures 
believes the current evaluation , 

to ensure DSM/EE 
measurement and verification procedures 

programs are achieving 
are appropriate for tracking its current 

expected goals 
energy efficiency program impacts. No 
additional procedures are warranted at this 
time. 

A list of potential Demand Response (DR) 

Continue to monitor Section 5.8; 
programs representing the most common 

DSM andEE5 opportunities for demand 
and most likely to be cost-effective were 
evaluated in this screening analysis. 

response 

Appendix B 
Details of the DSM Potential Study 
included 
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Commission Stafrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP 

Big Rivers Response Description Reference 
Consider developing a 
DSM education program 
similar to that offered by 
Duke Energy Kentucky, 
Inc ("Duke Kentucky"). 
Duke Kentucky provides 
the Energy Education for 
Schools Program, which 
educates students about 
EE in homes and in 
schools through an EE 

Big Rivers considered Duke's education 
curriculum. The 
program is operated 

program and determined, in consultation 

DSM and EE6 under contract by Section 6.5 
with its Members, designing an educational 

National Energy 
program built around Big Rivers' solar 

Education Development 
education and demonstration project would 

("NEED") and enables 
be beneficial at this time 

eligible students to 
complete a paper or 
online energy audit of 
their homes. Each 
eligible student who 
completes a home energy 
audit receives home EE 
measures, such as a 
package of CFL bulbs or 
an EE starter kit. 
Big Rivers next IRP 

Resource options in the 2017 IRP analysis 
should include scenarios 

Supply-Side 
where one or more 

included retirement, and/or natural gas 
Resource 

existing units are retired, 
Section 7.1.2 conversion for several units, as well as 

Assessment 1 
converted to use alternate 

additional options, which are detailed in 

fuels, or sold. 
Table 7.1 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP 

Big Rivers Response 
Description Reference 

As a member ofMISO, Big Rivers' 
Members receive benefits and are obligated 
to meet tariff requirements, a tariff which 
requires MISO to strive to minimize costs. 
That same tariff requires MISO to perform a 
study to determine a minimum amount of 

Big Rivers should planning reserve requirements. A Big 
Supply-Side perform a utility specific Rivers utility-specific study would be 
Resource reserve margin study, as Section 9.4 expected to return results consistent with the 
Assessment 2 has been requested MISO analysis . Therefore, Big Rivers 

previously. relies on MISO' s analysis to determine an 
appropriate target reserve margin. Big 
Rivers easily satisfies any reasonable 
reserve margin requirement. The 
uncertainty and cost of conducting a utility-
specific reserve margin study outweighs the 
value of such a study. 

Big Rivers is in the process of constructing 
seven small solar generation sites located in 
the Members ' service areas. These solar 

Big Rivers should Section 6.5; arrays are meant to provide demonstration 
continue to include of and education on photovoltaic generation 
consideration of to retail member-consumers and schools in 
renewable generation in the areas. 
its modeling and provide 

Supply-Side a discussion of its 
Resource assessment of renewable 
Assessment 3 power in its next IRP, 

especially when Big Rivers will continue to monitor judicial, 
considering the future executive, and legislative action. In the 
impact of GHG/carbon 

Section 6.6.6; 
event the CPP is restarted, Big Rivers will 

regulation and related resume the task of developing a compliance 
costs per ton of C02 plan commensurate with the rules included 

in the regulation at that time 

Section 
Big Rivers modeled a scenario assuming the 

7.2.3 .5 
State of Kentucky adopted a renewable 
portfolio standard 
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Commission Stafrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP 

Big Rivers Response Description Reference 

Big Rivers should 
Big Rivers' Members continue to see 

Supply-Side include a discussion of 
moderate growth in renewable energy 

Resource its consideration of Section 2.3, 
production by net metered photovoltaic 

Assessment 4 distributed generation in 
(PV) generation. Also, Table 2.1 provides 

its next IRP. Net Metering Statistics of Big Rivers' 
Members 

Big Rivers should 
provide information from 

Supply-Side its member-owner 
Resource cooperatives on their Section 2.3 See Table 2.1 in Section 2.3 
Assessment 5 customers' net metering 

statistics and activities in 
its next IRP. 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP Big Rivers Response 

Description Reference 
In its next IRP, Big 
Rivers should continue to 

Supply-Side provide a detailed 
Resource discussion of specific Section 6.1 Discussion provided in Section 6.1 
Assessment 6 generation efficiency 

improvements and 
activities undertaken. 

Big Rivers continues to make strides in 
generation efficiency. Specific generation 

Section 6.1 ; 
improvement activities include: operations 

The discussion in the Training Simulators; Controllable Losses; 
next IRP of endeavors to Maintenance Activities; Instrument Tuning; 
increase generation and coal Pulverizer Tuning, etc. 

Supply-side transmission efficiency 
Resource should include the 
Assessment 7 impact of the efforts 

instituted to comply with Big Rivers has completed an analysis of 
environmental newly finalized environmental regulations 
regulations Section 6.6; and has prepared a plan to achieve 

compliance within the time allowed by the 
regulations 

Big Rivers' Transmission Planning 
Section 8.3 Department continues plans its system to 

minimize losses 
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Commission Staff's Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP Big Rivers Response 

Description Reference 
Big Rivers should 
develop a comprehensive 
list of options, plans, and 

Supply-Side 
costs to achieve Option and Plans are addressed in the 

Resource 
compliance with 

Section 7.1.2 
development of the Base Case and 

Assessment 8 
existing, proposed, and Sensitivities and Costs are addressed in 
anticipated Table 7.2 
environmental 
regulations in its next 
IRP. 

A full and detailed 
discussion of compliance 

Supply-Side 
actions relating to current ln this section, Big Rivers explains new and 

Resource 
and pending 

Section 6.6 pending environmental regulations and 
environmental 

Assessment 9 
regulations should be 

options for compliance 

included in Big Rivers' 
next IRP. 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP 

Big Rivers Response 
Description Reference 

In the Long Tenn Load Forecast Report, 
both Executed and Projected Sales were 
included, however for purposes of the IRP 
analysis only Executed Sales are included 
(See Section 7 .2 Modeling Results for how 

Section 4.2.6; Non-Member load is treated in IRP 
analysis). Projected Sales could be 

Big Rivers' optimization comprised of long-term sales, short-term 
and integration analysis optimization sales, and possibly new 
should be broadened to Member additions, despite the 'Non-

Integration and Plan 
include alternatives Member' moniker. 

Optimization 1 
containing levels of 
replacement load other The 2017 IRP Base Case includes New 
than the full amount of Non-Member load for Nebraska Customers 
its planned replacement Section 7.2.l; 

and KyMEA, which are contracts that have 
load. been executed at the time of this 2017 IRP. 

Big Rivers also ran sensitivities on high 
load including internal load growth as 

Section 7.2.3 anticipated in the Mitigation Plan, and 
Nebraska Customer and KyMEA load 
extended through the end of the analysis. 
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Commission Starrs Recommendation from Big Rivers 2014 Integrated Resource Plan 

Recommendation 
Recommendation 2017 IRP Big Rivers Response 

Description Reference 

Big Rivers' Market Potential Study for 
Energy Efficiency estimated the potential 

Given the timing of its 
Section 5.2; 

savings over a ten-year period from the 
next IRP, Big Rivers delivery of a portfolio of energy efficiency 
should not be constrained programs based on two funding scenarios: 
in considering increased $1 M and $2M incentive budget 
levels of DSM/EE 

Integration and Plan programs as it was with 
Optimization 2 this IRP. Hence, the 

optimization and 
integration analysis in 
the next IRP should 
include increased 
DSM/EE levels. 

Integration analysis for this 2017 IRP also 
included a Demand Side Management 

Section Scenario where additional DSM programs 
7.2.3.6 were modeled as an economic resource to 

see if additional $1 M DSM spend would 
provide a least cost resource 
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Appendix F - Generation Sununary 



F-1 

Base Case 

System 

Production Cost -(Annual inflation
1

) 

Production 

Cost 

{Nominal) 

Production 

Cost 

{Real) 

KP ls 

Total Production Cost, $000 (Incl. SEPA) 

Total Production Cost, cents/kWh (Incl. SEPA) 

Total Fixed O&M Cost, $000 (No SEPA) 

Total Fixed O&M Cost, $/kW-yr (No SEPA) 

Total Variable Cost, $000 (No SEPA) 

Total Variable Cost, cents/kWh (No SEPA) 

Production Cost -(2017$) 

Total Production Cost, $000 (Incl. SEPA) 

Total Production Cost, cents/kWh (Incl . SEPA) 

Total Fixed O&M Cost, $000 (No SEPA) 

Total Fixed O&M Cost, $/kW-yr (No SEPA) 

Total Variable Cost, $000 (No SEPA) 

Total Variable Cost, cents/kWh (No SEPA) 

Operating Performance -KPls 

Net Capacity (Summer), MW 

Net Capacity (Winter), MW 

Net Generation, GWh 

2018 2019 2020 2021 2022 2023 2024 

1,287 1,311 1,114 1,114 1,114 1,114 1,114 
1,287 1,311 1,114 1,114 1,114 1,114 1,114 
5,219 5,365 4,410 4,256 3,911 3,805 3,807 

Generation Summary 



F-2 

Base Case 

System 

Production Cost -(Annual lnflatlon1
) 

Production 

Cost 

{Nominal) 

Production 

Cost 

(Real) 

KP ls 

Total Production Cost, $000 (Incl. SEPA) 

Total Production Cost, cents/kWh (Incl. SEPA) 
Total Fixed O&M Cost, $000 (No SEPA) 
Total Fixed O&M Cost, $/kW-yr (No SEPA) 
Total Variable Cost , $000 (No SEPA) 
Total Variable Cost, cents/kWh (No SEPA) 

Production Cost -(2017$) 

Total Production Cost, $000 (Incl. SEPA) 

Total Production Cost, cents/kWh (Incl. SEPA) 
Total Fixed O&M Cost, $000 (No SEPA) 

Total Fixed O&M Cost, $/kW-yr (No SEPA) 

Total Variable Cost, $000 (No SEPA) 
Total Variable Cost, cents/kWh (No SEPA) 

Operating Performance -KPls 

Net Capacity (Summer), MW 
Net Capacity (Winter), MW 

Net Generation, GWh 

2025 2026 2027 2028 2029 2030 2031 
1,114 1,114 1,114 1,114 1,114 1,114 1,114 
1,114 1,114 1,114 1,114 1,114 1,114 1,114 
4,006 4,120 4,503 4,515 5,072 5,326 6,088 

Generation Summary 



Wilson - Coal 

Production Cost -(Annual lnflation1
) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Production Cost-(2017$) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Real) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Operating Performance -KPls 2018 2019 2020 2021 2022 2023 2024 

Net Capacity (Summer), MW 417 417 417 417 417 417 417 
Net Capacity {Winter), MW 417 417 417 417 417 417 417 

KP ls 
Net Generation, GWh 2,063 2,304 2,155 2,157 1,943 2,017 1,949 
EAF, % 
Net Heat Rate, BTU/kWh 
Net Capacity Factor, % 56.5% 63.1% 58.8% 59.1% 53.2% 55.2% 53.2% 

Period Hours 8,760 8,760 8,784 8,760 8,760 8,760 8,784 

Hours 
Service Hours 5,207 5,816 5,440 5,446 4,904 5,092 4,919 
Unplanned Outage Hours 379 438 414 438 413 438 414 
Planned Outage Hours 

F-3 Generation Summary 



Wilson - Coal 

Production Cost -(Annual inflation1
) 

Total Production Cost, $000 
Total Production Cost, cents/kWh 

Production t---------'----'-------
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) t-T-o-ta_l_V_a-ria_b_l_e -C-os_t_, $_0..._0-'-0----------

Tota I Variable Cost, cents/kWh 

Production Cost -(2017$) 
Total Production Cost, $000 
Total Production Cost, cents/kWh 

Production 11----------'---"------
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

{Real) Total Variable Cost, $000 

Total Variable Cost, cents/kWh 

Operating Performance -KPls 2025 2026 2027 2028 2029 2030 2031 
Net Capacity (Summer), MW 417 417 417 417 417 417 417 
Net Capacity (Winter), MW 417 417 417 417 417 417 417 
Net Generation, GWh 2,125 2,048 2,402 2,347 2,760 2,803 3,287 

KP ls 
EAF, % 
Net Heat Rate, BTU/kWh 
Net Capacity Factor, % 58.2% 56.1% 65.8% 64.1% 75.6% 76.7% 90.0% 
Period Hours 8,760 8,760 8,760 8,784 8,760 8,760 8,760 

5,364 5,170 Service Hours 6,063 5,924 6,968 7,075 8,297 
Hours 

Unplanned Outage Hours 438 379 438 438 414 407 438 
Planned Outage Hours 

F-4 Generation Summary 



Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 

Fuel Used, (OOO)Tons (11,500 BTU Fuel) 
Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 

VOM Cost, $/MWh - 2017$ 
VOM Cost, $000- 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 
502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions 1-------'----'------------< 
NOx Tons Emitted 
NOx Cost, $000 

Total Emissions Cost, $000 - Nominal 
Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 

Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 
Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-5 Generation Summary 



Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 

Fuel Used, (OOO}Tons (11,500 BTU Fuel) 
Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 

Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 

VOM Cost, $/MWh - 2017$ 
VOM Cost, $000 - 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 

502 Cost, $000 
NOx Emit Rate, lbs/ MMBtu 

Emissions 1------..:.........-=---------
NOx Tons Emitted 
NOx Cost, $000 

Total Emissions Cost, $000 - Nominal 
Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 

Costs Fixed O&M Costs (No Cap.}, $000 - 2017$ 
Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-6 Generation Summary 



G nit 1 - Coal 

Production Cost -(Annual inflation1
) 

Tota l Production Cost, $000 

Total Production Cost , cents/kWh Product ion ....._ ______ _._ _ _.._ _____ _ 
Total Fixed O&M Cost, $000 

Cost 
Tota l Fixed O&M Cost, $/kW-yr 

(Nominal) t-T-o-ta_l_V_a-ri-ab_l_e _C_os_t_, $_0_0_0 _ ____ _ __ _ 

Total Variable Cost, cents/kWh 

Production Cost -(2017$) 
Total Production Cost, $000 

Production ._T_o_ta_l _P_ro_d_u_ct_io_n_ C_o_s-'t,'--c_e_n_ts..;.../k_W_h ___ _ 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O& M Cost, $/kW-yr 

(Real) Total Variable Cost, $000 

Total Variable Cost, cents/kWh 

Operating Performance -KPls 2018 2019 2020 2021 2022 2023 2024 
Net Capacity {Summer), MW 231 231 231 231 231 231 231 
Net Capacity (Winter), MW 231 231 231 231 231 231 231 

KP ls 
Net Generation, GWh 987 1,012 1,066 878 875 727 845 
EAF, % 
Net Heat Rate, BTU/kW h 

Net Capacity Factor,% 48.8% 50.0% 52.6% 43.4% 43.3% 35.9% 41.6% 

Period Hours 8,760 8,760 8,784 8,760 8,760 8,76 8,784 

Hours 
Service Hours 4,418 4,550 4,821 3,930 3,917 3,254 3,781 
Unplanned Outage Hours 268 328 373 268 285 246 285 
Planned Outage Hours 

F-7 Generation Summary 



F-8 

Green Unit 1 - Coal 

Production Cost -{Annual inflation1
) 

Total Production Cost, $000 

Total Production Cost, cents/kWh 
Production ---------------

Total Fixed O&M Cost, $000 
Cost 

Total Fixed O&M Cost, $/kW-yr 
(Nominal) t-T-o-ta_l _V_a-ria_b_le-Co_s_t_, $-o'"""o-'"o---'------

Tota I Variable Cost, cents/kWh 

Production Cost -{2017$) 
Total Production Cost, $000 

Production .... T_o_ta_l _P_ro_d_u_ct_io_n_C_o_s ...... t ,_c_e_n_ts ...... /k_W_h ___ _ 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Real) Total Variable Cost, $000 

Total Variable Cost, cents/kWh 

Operating Performance -KPls 

Net Capacity (Summer), MW 
Net Capacity (Winter), MW 

KP ls 
Net Generation, GWh 

EAF, % 
Net Heat Rate, BTU/kWh 

Net Capacity Factor, % 

Period Hours 

Hours 
Service Hours 

Unplanned Outage Hours 
Planned Outage H u 

2025 2026 
231 231 
231 231 

807 942 

39.9% 46.5% 

8,760 8,760 

3,612 4,213 

268 285 

Generation Summary 

2027 2028 2029 2030 2031 
231 231 231 231 231 
231 231 231 231 231 
906 1,020 999 1,173 1,203 

44.8% 50.3% 49.4% 58.0% 59.5% 

8,760 8,784 8,760 8,760 8,760 
4,055 4,564 4,471 5,249 5,384 
268 285 268 285 246 



F-9 

Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, (OOO)Tons (11,000 BTU Fuel) 
Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 

VOM Cost, $000 - 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 

502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions 1-----------------
NOx Tons Emitted 
NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 

Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 1----'----------------
C o st s Fixed O&M Costs (No Cap.), $000 - 2017$ 

Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

Generation Summary 



Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, (OOO)Tons (11,000 BTU Fuel) 

Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 

Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 
VOM Cost, $000 - 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 

502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions 1----------------
NOx Tons Emitted 
NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 

Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 

Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 
Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-10 Generation Summary 



Green Unit 2 - Coal 

Production Cost -(Annual inflatlon1
) 

Tot al Product ion Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Production Cost -(2017$) 
Total Production Cost, $000 

Production 
Total Product ion Cost, cents/kWh 
Total Fixed O& M Cost, $000 

Cost 
Total Fixed O& M Cost, $/kW-yr 

(Real) 
Tota l Variable Cost, $000 
Total Variable Cost, cents/kWh 

Operating Performance -KPls 2018 2019 2020 2021 2022 2023 2024 

Net Capacity (Summer), MW 223 223 223 223 223 223 223 
Net Capacity (Winter), MW 223 223 223 223 223 223 223 
Net Generation, GWh 995 966 901 936 813 785 740 

KP ls 
EAF, % 
Net Heat Rate, BTU/ kWh 
Net Capacity Factor,% 50.9% 49.5% 46.0% 47.9% 41.6% 40.2% 37.8% 

Period Hours 8,760 8,760 8,784 8,760 8,760 8,760 8,784 

Hours 
Service Hours 4,613 4,502 4,178 4,340 3,768 3,637 3,428 
Unplanned Outage Hours 285 328 247 285 265 285 269 
Planned Outage Hours 

F-11 Generation Summary 



Green Unit 2 - Coal 

Production Cost -(Annual inflation1
) 

Total Production Cost, $000 

Production 1-T_o_ta_l _P_ro_d_u_ct_io_n_Co_s-'t,'-c.,....e_n_ts..:.../k_W_h ___ _ 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) 1-T-0-ta_l _V_a-ria_b_l_e -C-os_t_, $_0;_0.:....:.0---'------

Tota I Variable Cost, cents/kWh 

Production Cost -(2017$) 

Total Production Cost, $00 

Total Production Cost, cents/kWh 
Production ..---------------

Total Fixed O&M Cost, $000 
Cost 

Total Fixed O&M Cost, $/kW -yr 
(Real) Total Variable Cost, $000 

Total Variable Cost, cents/kWh 

Operating Performance -KPls 2025 2026 2027 2028 2029 2030 2031 

Net Capacity (Summer), MW 223 223 223 223 223 223 223 

Net Capacity (Winter), MW 223 223 223 223 223 223 223 

KP ls 
Net Generation, GWh 804 861 927 879 1,043 1,083 1,330 

EAF, % 

Net Heat Rate, BTU/kWh 

Net Capacity Factor, % 41.2% 44.1% 47.4% 44.9% 53.4% 55.4% 68.1% 

Period Hours 8,760 8,760 8,760 8,784 8,760 8,760 8,760 

Hours 
Service Hours 3,728 3,993 4,295 4,073 4,836 5,018 6,164 
Unplanned Outage Hours 285 268 285 247 285 268 285 

Planned Outage Hours 

F-12 Generation Summary 



Fuel 

Non Fuel 

VOM 

Emissions 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, (OOO)Tons (11,000 BTU Fuel) 
Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost , $000 - 2017$ 

VOM Cost , $/MWh - Nominal 
VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 

VOM Cost, $000 - 2017$ 

S02 Emit Rate, lbs/MMBtu 
S02 Tons Emitted 

S02 Cost, $000 
NOx Emit Rate, lbs/MMBtu 
NOx Tons Emitted 
NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 

Total Emissions Cost, $000 - 2017$ 

FixedO 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost , $000 - Nominal 
Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 

Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-13 Generation Sum mary 



Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, (OOO)Tons (11,000 BTU Fuel) 

Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000- Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 

VOM Cost, $000 - 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 

502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions -----"'-----'---------
NOx Tons Emitted 

NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 
Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 
Costs Fixed O&M Costs (No Cap.), $000- 2017$ 

Plant Capital Cost, $000- 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-14 Generation Summary 



HMP&L Station Two - Coal 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Production Cost -(2017$) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Real) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Operating Performance -KPls 2018 2019 2020 2021 2022 2023 2024 
Net Capacity (Summer), MW 197 197 
Net Capacity (Winter), MW 197 197 
Net Generation, GWh 937 796 

KP ls 
EAF, % 
Net Heat Rate, BTU/kWh 
Net Capacity Factor, % 54.3% 46.1% 

Period Hours 8,760 8,760 8,784 8,760 8,760 8,760 8,784 
Service Hours 5,142 4,343 

Hours 
Unplanned Outage Hours 657 531 0 0 0 0 0 
Planned Outage Hours 

F-15 Generation Summary 



HMP&L Station Two - Coal 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal} 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Production Cost -(2017$) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Real) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Operating Performance -KPls 2025 2026 2027 2028 2029 2030 2031 

Net Capacity (Summer), MW 
Net Capacity (Winter), MW 

KP ls 
Net Generation, GWh 
EAF, % 

Net Heat Rate, BTU/kWh 
Net Capacity Factor, % 

Period Hours 8,760 8,760 8,760 8,784 8,760 8,760 8,760 

Hours 
Service Hours 
Unplanned Outage Hours 0 0 0 0 0 0 0 
Planned Outage Hours 

F-16 Generation Summary 



Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, (OOO)Tons (11,500 BTU Fuel) 
Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 
VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 
VOM Cost, $000- 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 
502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions 1------"'---'---------
NOx Tons Emitted 
NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 
Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 
i s . , $000 - Nomin 

Plant Capital Cost, $000 - Nominal 
Fixed O&M ECP Capita l Cost, $000 - Nominal 

Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 
Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-17 Generation Summary 



F-18 

Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, (OOO)Tons (11,500 BTU Fuel) 

Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 

VOM Cost, $/MWh - 2017$ 
VOM Cost, $000 - 2017$ 

502 Emit Rate, lbs/MMBtu 
502 Tons Emitted 

502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions ------------------
NOx Tons Emitted 

NOx Cost, $000 
Total Emissions Cost, $000- Nominal 

Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 
---'---~----------

Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 
Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

Generation Summary 



Reid CT - Natural Gas 

Production Cost-(Annual lnflatlon1
) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Production Cost -(2017$) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Real) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Operating Performance -KPls 2018 2019 2020 2021 2022 2023 2024 

Net Capacity (Summer), MW 65 65 65 65 65 65 65 
Net Capacity (Winter), MW 65 65 65 65 65 65 65 

KP ls 
Net Generation, GWh 14 21 20 17 13 9 7 
EAF, % 
Net Heat Rate, BTU/kWh 
Net Capacity Factor, % 2.5% 3.7% 3.6% 3.0% 2.3% 1.6% 1.2% 
Period Hours 8,760 8,760 8,784 8,760 8,760 8,760 8,784 
Service Hours 247 361 354 297 231 159 113 

Hours 
Unplanned Outage Hours 876 876 878 876 876 876 878 
Planned Outage Hours 

F-19 Generat ion Summary 



Reid CT - Natural Gas 

Production Cost -(Annual inflation1
) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Nominal) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Production Cost -(2017$) 

Total Production Cost, $000 

Production 
Total Production Cost, cents/kWh 
Total Fixed O&M Cost, $000 

Cost 
Total Fixed O&M Cost, $/kW-yr 

(Real) 
Total Variable Cost, $000 
Total Variable Cost, cents/kWh 

Operating Performance -KPls 2025 2026 2027 2028 2029 2030 2031 

Net Capacity (Summer), MW 65 65 65 65 65 65 65 
Net Capacity (Winter), MW 65 65 65 65 65 65 65 
Net Generation, GWh 3 2 2 3 2 1 1 

KP ls 
EAF, % 
Net Heat Rate, BTU/kWh 
Net Capacity Factor, % 0.5% 0.3% 0.3% 0.4% 0.4% 0.1% 0.1% 

Period Hours 8,760 8,760 8,760 8,784 8,760 8,760 8,760 
Service Hours 48 32 27 43 37 14 13 

Hours 
Unplanned Outage Hours 876 876 876 878 876 876 876 
Planned Outage Hours 

F-20 Generation Summary 



Fuel 

Non Fuel 

VOM 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, MMCF 

Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 

VOM Cost, $/MWh - Nominal 

VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 

VOM Cost, $000 - 2017$ 

502 Emit Rate, lbs/MMBtu 

502 Tons Emitted 

502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 

Emissions ~----~-'----------
NOx Tons Emitted 
NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 

Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 

Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 
Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-21 Generation Summary 



Fuel 

Non Fuel 
VOM 

Emissions 

Variable Costs 

Fuel Used, GBtu 
Fuel Used, MMCF 
Fuel Cost, $/MMBtu - Nominal 
Fuel Cost, $000 - Nominal 
Fuel Cost, $/MMBtu - 2017$ 
Fuel Cost, $000 - 2017$ 

VOM Cost, $/MWh - Nominal 
VOM Cost, $000 - Nominal 
VOM Cost, $/MWh - 2017$ 
VOM Cost, $000 - 2017$ 

S02 Emit Rate, lbs/MMBtu 
502 Tons Emitted 
502 Cost, $000 
NOx Emit Rate, lbs/MMBtu 
NOx Tons Emitted 
NOx Cost, $000 
Total Emissions Cost, $000 - Nominal 
Total Emissions Cost, $000 - 2017$ 

Fixed O&M Costs 

Fixed O&M Costs (No Cap.), $000 - Nominal 
Plant Capital Cost, $000 - Nominal 

Fixed O&M ECP Capital Cost, $000 - Nominal 
Costs Fixed O&M Costs (No Cap.), $000 - 2017$ 

Plant Capital Cost, $000 - 2017$ 
ECP Capital Cost, $000 - 2017$ 

F-22 Generation Summary 



EPA (Hydro) 

Production Cost -(Annual inflation1
) 

Prod. Cost Total Product ion Cost, $000 
(Nominal) Total Production Cost, cents/kWh 

Production Cost -(2017$) 

Prod. Cost Total Product ion Cost, $000 
(Real) Total Production Cost, cents/kWh 

Operating Performance -KPls 2018 2019 2020 2021 2022 2023 2024 

Net Capacity (Summer), MW 154 178 178 178 178 178 178 

KP ls 
Net Capacity (Winter}, MW 154 178 178 178 178 178 178 
Net Generation, GWh 222 267 267 267 267 267 267 
Net Capacity Factor, % 16.5% 17.1% 17.1% 17.1% 17.1% 17.1% 17.1% 

Hours Period Hours 8,760 8,760 8,784 8,760 8,760 8,760 8,784 
1 

Annual Inflation Rate 1-

F-23 Generation Summary 



F-24 

SEPA (Hydro) 

Production Cost -(Annual lnflation1
) 

Prod. Cost Total Production Cost, $000 
(Nominal) Total Production Cost, cents/kWh 

Production Cost -(2017$) 

Prod. Cost Total Production Cost, $000 
(Real) Total Production Cost , cents/ kWh 

Operating Performance -KPls 

Net Capacity (Summer), MW 

KP ls 
Net Capacity {Winter), MW 
Net Generation, GWh 
Net Capacity Factor, % 

Hours Period Hours 
1 

Annual Inflation Rate ·-

2025 2026 

178 178 
178 178 
267 267 

17.1% 17.1% 

8,760 8,760 

Generation Summary 

2027 2028 2029 2030 2031 

178 178 178 178 178 
178 178 178 178 178 
267 267 267 267 267 

17.1% 17.1% 17.1% 17.1% 17.1% 

8,760 8,784 8,760 8,760 8,760 



Big Rivers 2017 Integrated Resource Plan 

Appendix F - Generator Operating Inputs 



F-1 

Year 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

HMPL 
Wilson 

Full Load Net Heat Rate, BTU/kWh 

Green 1 Green 2 

Generator Operating Inputs 

HMPL lOOMW 
NGCT 

20 MW Solar 
702MW 

NGCC 



Green 1 & 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

F-2 

Non-Fuel Variable Cost (excluding Emisson Cost), $/MWh 

Green 1 & 
Green 2 

Generator Operating Inputs 

l OOMW ZOMW 



Unplanned Outage Rate, % 

Green 1 
HMPL 

Wilson Reid CT 
HMPL 

Green 2 
Station 

Green 1 Green 2 lOOMW 20MW 702MW 
(Coal) (Coal) (Coal) (NG) NG NG 

Station 
Solar 

(Coal) NG 
NGCT NGCC 

2018 3.25% 3.25% 7.5% 5.0% 10.0% 
2019 3.75% 3.75% 7.0% 5.0% 10.0% 
2020 4.25% 3.25% 7.0% 5.0% 10.0% 4.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2021 3.25% 3.25% 7.5% 5.0% 10.0% 3.25% 3.25% 7.5% 7.0% 0.0% 7.0% 
2022 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2023 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2024 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2025 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2026 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2027 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2028 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2029 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2030 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 
2031 3.25% 3.25% 7.0% 5.0% 10.0% 3.25% 3.25% 7.0% 7.0% 0.0% 7.0% 

F-3 Generator Operating Inputs 



Generator Capacity, MW 

HMPL 
Wilson Reid CT 

HMPL 

Max/Min SEPA* 
Green 1 Green 2 

Station 
Green 1 Green 2 

Station 
lOOMW 20MW 702MW 

{Coal) {Coal) 
(Coal) 

{Coal) {NG) {NG) {NG) 
(NG) 

NGCT Solar NGCC 

Maximum 154/178 231 223 197 417 65 208 201 177 100 20 702 
Minimum 0 105 110 130 300 20 105 110 130 30 0 210 

* SEPA maximum capacity increases from 154 to 178 in 2019 

F-4 Generator Operating Inputs 



S02 Emission Rate, lbs/MMBtu 

Green 1 Green 2 
HMPL 

Wilson Reid CT Green 1 Green 2 HMPL lOOMW 702MW 
Year 

(Coal) (Coal) 
Station 

(Coal) (NG) (NG) (NG) Station (NG) NGCT 
20 MW Solar 

NGCC 
(Coal) 

2018 0.18 0.18 0.32 0.43 0.06 
2019 0.18 0.18 0.32 0.43 0.06 
2020 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2021 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2022 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2023 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2024 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2025 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2026 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2027 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2028 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2029 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2030 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 
2031 0.18 0.18 0.32 0.43 0.06 0.00 0.00 0.00 0.0010 N/A 0.0010 

NOx Emission Rate, lbs/MMBtu 

Green 2 
HMPL 

Wilson Reid CT Green 1 Green 2 HMPL lOOMW 702MW Green 1 
20 MW Solar Year 

(Coal) (Coal) 
Station 

(Coal) (NG) (NG) (NG) Station (NG) NGCT NGCC 
(Coal) 

2018 0.219 0.219 0.07 0.06 0.7 
2019 0.219 0.219 0.07 0.06 0.7 
2020 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 
2021 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2022 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2023 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2024 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2025 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2026 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2027 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2028 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2029 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2030 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

2031 0.219 0.219 0.07 0.06 0.7 0.22 0.22 0.45 0.0300 N/A 0.0075 

F-5 Generator Operating Inputs 
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Base Case - ACES Price Forecast from 5/2/17 

IN Hub DA Prices Monthly Average 

Year On Peak Off Peak ATC Month 
On Peak Off Peak 

On Peak Off Peak ATC 
Hours Hours 

2013 $ 38.04 $ 27.50 $ 32.41 Jan-13 352 392 $ 32.68 $ 25.16 $ 28.71 

2014 $ 48.17 $ 32.45 $ 39.77 Feb-13 320 352 $ 31.77 $ 26.13 $ 28.81 

2015 $ 33.41 $ 24.51 $ 28.67 Mar-13 336 408 $ 38.00 $ 29.52 $ 33.35 

2016 $ 33.67 $ 23.29 $ 28.11 Apr-13 352 368 $ 40.10 $ 30.94 $ 35.42 

2017 May-13 352 392 $ 42.43 $ 28.11 $ 34.89 

2018 Jun-13 320 400 $ 42.75 $ 27.66 $ 34.37 

2019 Jul-13 352 392 $ 40.90 $ 26.54 $ 33.33 

2020 Aug-13 352 392 $ 37.43 $ 25.53 $ 31.16 

2021 Sep-13 320 400 $ 36.89 $ 24.98 $ 30.27 

2022 Oct-13 368 376 $ 37.34 $ 26.65 $ 31.94 

2023 Nov-13 320 400 $ 35.46 $ 27.87 $ 31.24 

2024 Dec-13 336 408 $ 40.32 $ 30.82 $ 35.11 

2025 Jan-14 352 392 $ 82.48 $ 47.13 $ 63.86 

2026 Feb-14 320 352 $ 73.36 $ 44.59 $ 58.29 

2027 Mar-14 336 408 $ 58.26 $ 37.57 $ 46.91 

2028 Apr-14 352 368 $ 43.37 $ 31.49 $ 37.30 

2029 May-14 336 408 $ 46.69 $ 31.58 $ 38.40 

2030 Jun-14 336 384 $ 45.88 $ 28.01 $ 36.35 

2031 Jul-14 352 392 $ 37.99 $ 26.83 $ 32.11 

Aug-14 336 408 $ 37.75 $ 28.15 $ 32.49 
Sep-14 336 384 $ 37.96 $ 27.74 $ 32.51 
Oct-14 368 376 $ 38.03 $ 28.28 $ 33.10 

Nov-14 304 416 $ 42.09 $ 31.55 $ 36.00 
Dec-14 352 392 $ 35.51 $ 27.36 $ 31.21 

Jan-15 336 408 $ 35.67 $ 26.73 $ 30.77 

Feb-15 320 352 $ 48.42 $ 33.12 $ 40.41 

Mar-15 352 392 $ 33.71 $ 27.06 $ 30.21 

Apr-15 352 368 $ 30.77 $ 24.64 $ 27.64 

May-15 320 424 $ 35.54 $ 24.87 $ 29.46 

Jun-15 352 368 $ 33.14 $ 22.16 $ 27.53 

Jul-15 368 376 $ 33.27 $ 23.87 $ 28.52 
Aug-15 336 408 $ 31.96 $ 23.59 $ 27.37 

Sep-15 336 384 $ 34.03 $ 22.66 $ 27.97 

Oct-15 352 392 $ 31.33 $ 22.94 $ 26.91 

Nov-15 320 400 $ 28.22 $ 23.10 $ 25.38 

G-1 Energy Prices - LMP 



Base Case - ACES Price Forecast from 5/2/17 7 
IN Hub DA Prices Annual Average 

Year I On Peak I Off Peak I ATC Month 
On Peak Off Peak 

On Peak Off Peak 
Hours Hours 

ATC 

Dec-15 352 392 $ 2 .00 $ 19.97 $ 22. 2 

Jan-16 320 424 $ 26.87 $ 21.77 $ 23.96 
Feb-16 336 360 $ 24.88 $ 19.75 $ 22.23 
Mar-16 368 376 $ 25.09 $ 19.02 $ 22.02 
Apr-16 336 384 $ 32.02 $ 24.47 $ 27.99 
May-16 336 408 $ 29.22 $ 20.34 $ 24.35 
Jun-16 352 368 $ 32.19 $ 22.29 $ 27.13 
Jul-16 320 424 $ 40.33 $ 24.45 $ 31.28 
Aug-16 368 376 $ 38.54 $ 23.89 $ 31.14 
Sep-16 336 384 $ 41.70 $ 24.80 $ 32.69 
Oct-16 336 408 $ 40.50 $ 26.21 $ 32.66 
Nov-16 336 384 $ 32.78 $ 23.59 $ 27.88 
Dec-16 336 408 $ 40.39 $ 28.29 $ 33.76 

Jan-17 336 408 $ 36.19 $ 27.23 $ 31.28 
Feb-17 320 352 $ 30.01 $ 23.22 $ 26.45 
Mar-17 368 376 $ 31.75 $ 25.05 $ 28.37 
Apr-17 320 400 $ 35.35 $ 25.46 $ 29.85 
May-17 352 392 $ 35.48 $ 24.44 $ 29.66 
Jun-17 352 368 $ 34.98 $ 24.08 $ 29.41 
Jul-17 320 424 $ 42.62 $ 26.73 $ 33.56 
Aug-17 368 376 $ 39.51 $ 24.61 $ 31.98 
Sep-17 320 400 
Oct-17 352 392 
Nov-17 336 384 
Dec-17 320 424 

Jan-18 352 392 
Feb-18 320 352 
Mar-18 352 392 
Apr-18 336 384 

May-18 352 392 

Jun-18 336 384 

Jul-18 336 408 

Aug-18 368 376 

Sep-18 304 416 

Oct-18 368 376 

Nov-18 336 384 

G-2 Energy Prices - LMP 



Base Case - ACES Price Forecast from 5/2/17 Base Case - ACES Price Forecast from 5/2/17 

IN Hub DA Prices Annual Average H 

Year I On Peak I Off Peak I ATC Month 
On Peak 

Hours 
ATC 

Hours 

ec-18 320 42 

an-19 352 3 2 

Feb-19 320 352 

Mar-19 336 408 

Apr-19 352 368 

May-19 352 392 

Jun-19 320 400 

Jul-19 352 392 

Aug-19 352 392 

Sep-19 320 400 

Oct-19 368 376 

Nov-19 320 400 

Dec-19 336 408 

Jan-20 352 392 

Feb-20 320 376 

Mar-20 352 392 

Apr-20 352 368 

May-20 320 424 

Jun-20 352 368 
Jul-20 368 376 

Aug-20 336 408 

Sep-20 336 384 

Oct-20 352 392 

Nov-20 320 400 
Dec-20 352 392 

Jan-21 320 424 

Feb-21 320 352 

Mar-21 368 376 

Apr-21 352 368 

May-21 320 424 

Jun-21 352 368 

Jul-21 336 408 

Aug-21 352 392 

Sep-21 336 384 

Oct-21 336 408 

Nov-21 336 384 

3-3 Energy Prices - LMP 



Base Case - ACES Price Forecast from 5/2/17 Base Case - ACES Price Forecast from 5/2/17 

IN Hub DA Prices Annual Average IN Hub DA Prices Monthly Average 

Year I On Peak I Off Peak I ATC Month 
On Peak Off Peak 

ATC 
Hours Hours 

D c-21 6 3 

Jan-22 336 408 

Feb-22 320 352 

Mar-22 368 376 

Apr-22 336 384 

May-22 336 408 

Jun-22 352 368 

Jul-22 320 424 

Aug-22 368 376 

Sep-22 336 384 

Oct-22 336 408 

Nov-22 336 384 

Dec-22 336 408 

Jan-23 336 408 

Feb-23 320 352 

Mar-23 368 376 

Apr-23 320 400 

May-23 352 392 

Jun-23 352 368 

Jul-23 320 424 

Aug-23 368 376 

Sep-23 320 400 

Oct-23 352 392 

Nov-23 336 384 
Dec-23 320 424 

Jan-24 352 392 

Feb-24 336 360 

Mar-24 336 408 

Apr-24 352 368 

May-24 352 392 

Ju -24 320 400 

Jul-24 352 392 

Aug-24 352 392 

Sep-24 320 400 

Oct-24 368 376 

Nov-24 320 400 

:J-4 Energy Prices - LMP 



Base Case - ACES Price Forecast from 5/2/17 Base Case - ACES Price Forecast from 5/2/17 

IN Hub DA Prices Annual Average IN Hub DA Prices Monthly Average 

Year I On Peak I Off Peak I ATC Month 
On Peak 

Hours 

Off Peak 

Hours 
ATC 

Dec-24 336 408 

Jan-25 352 392 

Feb-25 320 352 

Mar-25 336 408 

Apr-25 352 368 

May-25 336 408 

Jun-25 336 384 

Jul-25 352 392 

Aug-25 336 408 

Sep-25 336 384 

Oct-25 368 376 

Nov-25 304 416 

Dec-25 352 392 

Jan-26 336 408 

Feb-26 320 352 
Mar-26 352 392 

Apr-26 352 368 

May-26 320 424 

Jun-26 352 368 

Jul-26 368 376 

Aug-26 336 408 

Sep-26 336 384 

Oct-26 352 392 

Nov-26 320 400 
Dec-26 352 392 

Jan-27 320 424 

Feb-27 320 352 

Mar-27 368 376 

Apr-27 352 368 

May-27 320 424 

Jun-27 352 368 

Jul-27 336 408 

Aug-27 352 392 

Sep-27 336 384 

Oct-27 336 408 

Nov-27 336 384 

G-5 Energy Prices - LMP 



Base Case - ACES Price Forecast from 5/2/17 

IN Hub DA Prices Annual Average 

Year I On Peak I Off Peak I ATC Month 
On Peak 

ATC 
Hours Hours 

D c-27 3 

Jan-28 336 408 

Feb-28 336 360 

Mar-28 368 376 

Apr-28 320 400 

May-28 352 392 

Jun-28 352 368 

Jul-28 320 424 

Aug-28 368 376 

5ep-28 320 400 

Oct-28 352 392 

Nov-28 336 384 
Dec-28 320 424 

Jan-29 352 392 

Feb-29 320 352 

Mar-29 352 392 

Apr-29 336 384 

May-29 352 392 

Jun-29 3 3 

Jul-29 336 408 

Aug-29 368 376 

Sep-29 304 416 

Oct-29 368 376 

Nov-29 336 384 
Dec-29 352 392 

Jan-30 352 392 

Feb-30 320 352 

Mar-30 336 408 

Apr-30 352 368 

May-30 352 392 

Jun-30 320 400 

Jul-30 352 392 

Aug-30 352 392 

5ep-30 320 400 

Oct-30 368 376 

Nov-30 320 400 

G-6 Energy Prices - LMP 



Base Case - ACES Price Forecast from S/2/17 Base Case - ACES Price Forecast from 5/2/17 

IN Hub DA Prices Annual Average IN Hub DA Prices Monthly Average 

Year I On Peak I Off Peak I ATC Month 
On Peak Off Peak 

ATC 
Hours Hours 

Dec-30 336 408 

Jan-31 352 392 
Feb-31 320 352 

Mar-31 336 408 

Apr-31 352 368 
May-31 336 408 

Jun-31 336 384 

Jul-31 352 392 

Aug-31 336 408 

Sep-31 336 384 

Oct-31 368 376 

Nov-31 304 416 
Dec-31 352 392 

3-7 Energy Prices - LMP 



Energy LMP Prices 

Coal Prices 

Natural Gas Prices 

Load Scenarios 

Other Scenarios 

i -1 

Model Results 

Base Case 

Scenario 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

Resources changes from Current (2017) Operation 

E i Contr Station o in 2 

Resource Changes from Base Case 

10% Higher Same as Base Case 

20% Higher Remain in HMP&L Station Two Contracts with coal operation 

10% Lower Green Units converted to NG in 2020 

20% Lower Green Units converted to NG in 2020 

10% Higher Green Units converted to NG in 2020 

20% Higher Green Units converted to NG in 2020 

10% Lower Same as Base Case 

20% Lower Remain in HMP&L Station Two Contracts with coal operation 

20% Higher Same as Base Case 

10% Lower Green Units converted to NG in 2020 

20% Lower Green Units converted to NG in 2020 

30% Lower Green Units converted to NG in 2020 

High Load Same as Base Case 

Low Load Same as Base Case 

HMP&L Early Exit Exit Contracts with HMP&L Station Two in 2018 

Renewal Portfolio Standard Build Solar capacity (140 MW in 2020 and 40 MW in 2025) 

Additional DSM Same as Base Case 



-1-2 

2018 

2019 
2020 

2021 

2022 

2023 

2024 
202S 
2026 
2027 
2028 
2029 

2030 

2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) 13) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW CulmMW 
(1.3) (1.3) 
(1.2) (2.5) 
(1.2) (3.7) 
(0.4) (4.1) 

(1.1) (5.2) 

(1.1) (6.3) 

(1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.1) 

(0.9) (11.9) 

(0.9) (12.8) 
(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

BASE CASE RESOURCE CAPACITY AND ENERGY 

(4) lSJ 161 i'J=(4)+(5)+(f 
Energy and Caoacity Positions 

(8) (9J 1WJ98]-(9) 11)=(7)-(10, 

Thermal Load (Net 
Less: =Net Load 

Generation 
Purchased New Utility =Market of Energy 

Energy Solar Sales Embedded 
Energy Requireme 

Surplus +Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
5,219 5,219 3,420 (17.1) 3,403 1,816 
5,365 5,365 3,930 (25.3) 3,904 1,461 
4,410 4,410 4,356 (32.7) 4,323 87 
4,256 4,256 4,326 (35.0) 4,291 (34) 
3,911 3,911 4,355 (42.1) 4,313 (402) 
3,805 3,805 4,346 (49.2) 4,296 (491) 
3,807 3,807 4,376 (56.2) 4,320 (513) 
4,006 4,006 4,397 (62.3) 4,335 (328) 
4,120 4,120 4,454 (68.3) 4,386 (266) 
4,503 4,503 4,180 (74.3) 4,105 398 
4,515 4,515 4,226 (80.4) 4,145 370 
5,072 5,072 3,915 (86.0) 3,829 1,243 
5,326 5,326 3,627 (91.6) 3,535 1,791 
6,088 6,088 3,641 (97.1) 3,544 2,544 

I 
(12) (13) 141=!12)-{13 (15) 

Minimum 
Peak+ Capacity 

Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,114 937 177 15.8 
1,114 950 164 15.8 
1,114 959 155 15.8 
1,114 961 153 15.8 
1,114 963 151 15.8 
1,114 951 163 15.8 
1,114 966 148 15.8 
1,114 891 223 15.8 
1,114 892 222 15.8 
1,114 886 228 15.8 
1,114 780 334 15.8 
1,114 782 332 15.8 



i -3 

Net Present Value$000 (2017$) 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

NPV 2017-2031 NPV 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

BASE CASE NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

Annualized 

Build Costs 

11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% HIGHER ENERGY LMP PRICES SCENARIO 

Capacity Additions 
1 2 15 

Thermal 
Load (Net 

Less: =Net Load Minimum 
Supply-Side Capacity 

Incremental Energy 
Utility Solar Generation 

Purchased New Utility = Market of 
Energy Requireme 

Energy 
Capacity 

Peak+ Capacity 
Efficiency Energy Solar Sales Embedded Surplus Reserves Surplus 

Reserve 
+Hydro 

EE) 
Efficiency nts Margin 

lncrementa lncrementa lncrementa 
IMW CulmMW IMW CulmMW IMW CulmMW GWh GWh GWh GWh GWh GWh GWh GWh MW MW MW % 

2018 (1.3) (1.3) 6,250 6,250 3,420 (17 .1) 3,403 2,847 1,287 763 524 15.8 
2019 (1.2) (2.5) 6,296 6,296 3,930 (25.3) 3,904 2,392 1,311 918 393 15.8 
2020 (1.2) (3 .7) 5,102 5,102 4,356 (32.7) 4,323 779 1,114 937 177 15.8 

2021 (0.4) (4.1) 5,068 5,068 4,326 (35 .0) 4,291 777 1,114 950 164 15.8 

2022 (1 .1) (5.2) 4,768 4,768 4,355 (42.1) 4,313 455 1,114 959 155 15.8 

2023 (1.1) (6.3) 4,787 4,787 4,346 (49.2) 4,296 491 1,114 961 153 15.8 

2024 (1.1) (7.3) 4,778 4,778 4,376 (56.2) 4,320 458 1,114 963 151 15.8 

2025 (0.9) (8.3) 5,044 5,044 4,397 (62.3) 4,335 709 1,114 951 163 15.8 
2026 (0.9) (9.2) 5,108 5,108 4,454 (68.3) 4,386 722 1,114 966 148 15.8 
2027 (0.9) (10.1) 5,675 5,675 4,180 (74.3) 4,105 1,569 1,114 891 223 15.8 
2028 (0.9) (11.1) 5,629 5,629 4,226 (80.4) 4,145 1,484 1,114 892 222 15.8 
2029 (0.9) (11.9) 6,179 6,179 3,915 (86.0) 3,829 2,350 1,114 886 228 15.8 
2030 (0.9) (12.8) 6,309 6,309 3,627 (91 .6) 3,535 2,774 1,114 780 334 15.8 
2031 (0.8) (13.6) 6,839 6,839 3,641 (97.1) 3,544 3,295 1,114 782 332 15.8 

~ -4 
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Net Present Value$000 (2017$) 

NPV 2017-2031 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% HIGHER ENERGY LMP PRICES SCENARIO NET PRESENT VALUE 

FOM 
Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex less: Market less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



H-6 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 

IMW CulmMW 

Capacitv Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 

IMW CulmMW IMW CulmMW 

(1.3) (1.3) 

(1.2) (2.5) 

(1.2) (3.7) 

(0.4) (4.1) 

(1.1) (5.2) 

(1.1) (6.3) 

(1.1) (7.3) 

(0.9) (8.3) 

(0.9) (9.2) 

(0.9) (10.1) 

(0.9) (11 .1) 

(0.9) (11.9) 

(0.9) (12.8) 

(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% HIGHER ENERGY LMP PRICES SCENARIO 

Energy and Capacity Positions 
(4) (5) (6) 7H4J+(5J+(t (8) (9) (10)=(8)-(9) 11)=(7)-(10, 

Thermal 
Load (Net 

Less: = Net Load 

Generation 
Purchased New Utility = Market of 

Energy 
Energy 

Energy Solar Sales Embedded 
Requireme 

Surplus 
+Hydro 

EE) 
Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 

6,977 6,977 3,420 (17.1) 3,403 3,574 

7,033 7,033 3,930 (25.3) 3,904 3,129 

6,785 6,785 4,356 (32.7) 4,323 2,462 

6,711 6,711 4,326 (35.0) 4,291 2,420 

6,320 6,320 4,355 (42.1) 4,313 2,007 

6,439 6,439 4,346 (49.2) 4,296 2,143 

6,438 6,438 4,376 (56.2) 4,320 2,118 

6,764 6,764 4,397 (62.3) 4,335 2,429 

6,710 6,710 4,454 (68.3) 4,386 2,324 

7,384 7,384 4,180 (74.3) 4,105 3,279 

7,214 7,214 4,226 (80.4) 4,145 3,069 

8,161 8,161 3,915 (86.0) 3,829 4,331 

8,211 8,211 3,627 (91.6) 3,535 4,676 

8,724 8,724 3,641 (97.1) 3,544 5,180 

I 
(12) (13) 14J=!12J-!lo (15) 

Minimum 
Peak + Capacity 

Capacity 
Reserves Surplus 

Reserve 

Margin 

MW MW MW % 

1,287 763 524 15.8 

1,311 918 393 15.8 

1,311 937 374 15.8 

1,311 950 361 15.8 

1,311 959 352 15.8 

1,311 961 350 15.8 

1,311 963 348 15.8 

1,311 951 360 15.8 

1,311 966 345 15.8 

1,311 891 420 15.8 

1,311 892 419 15.8 

1,311 886 425 15.8 

1,311 780 531 15.8 

1,311 782 529 15.8 



-l-7 

Net Present Yalue$000 (2017$) 

NPY 2017-2031 

2018 

2019 

2020 

2021 

2022 

2025 

2026 

2027 

2028 

2029 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% HIGHER ENERGY LMP PRICES SCENARIO NET PRESENT VALUE 

FOM 
Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



H-8 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW CulmMW 
(1.3) {1.3) 

{1.2} (2.5) 
{1.2} (3.7) 
{0.4} {4.1) 
{1.1} (5.2) 
{1.1} (6.3) 
(1.1} (7.3) 
(0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.1) 
(0.9) (11.9) 
(0.9) (12.8) 
(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% LOWER ENERGY LMP PRICES SCENARIO 

(4) 
Energy and Capacity Positions 

(5) (6) 7H4)+(5)+(f (8) (9) (10H8)-(9J 11H7J-(10. 

Thermal Load (Net 
Less: =Net Load 

Generation 
Purchased New Utility =Market of 

Requireme 
Energy 

Energy Solar Sales Embedded 
Energy 

Surplus +Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
3,896 3,896 3,420 (17.1) 3,403 493 
3,904 3,904 3,930 (25.3) 3,904 (0) 
2,609 2,609 4,356 (32.7) 4,323 (1,714) 
2,507 2,507 4,326 (35.0} 4,291 {1,783) 
2,226 2,226 4,355 (42.l} 4,313 {2,087) 
2,180 2,180 4,346 {49.2) 4,296 (2,117) 
2,093 2,093 4,376 (56.2) 4,320 {2,227) 
2,197 2,197 4,397 (62.3) 4,335 (2,137) 
2,164 2,164 4,454 (68.3) 4,386 (2,222) 
2,445 2,445 4,180 {74.3) 4,105 (1,660) 
2,371 2,371 4,226 (80.4) 4,145 (1,774) 
2,576 2,576 3,915 (86.0) 3,829 {l,253) 
2,548 2,548 3,627 (91.6) 3,535 (987) 
3,072 3,072 3,641 (97.1) 3,544 (473) 

I 
(12) (Ll) 14)~(12)-(13 (15) 

Minimum 
Peak+ Capacity 

Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,069 937 132 15.8 
1,069 950 119 15.8 
1,069 959 110 15.8 
1,069 961 107 15.8 
1,069 963 105 15.8 
1,069 951 118 15.8 
1,069 966 103 15.8 
1,069 891 178 15.8 
1,069 892 177 15.8 
1,069 886 183 15.8 
1,069 780 288 15.8 
1,069 782 287 15.8 



~-9 

Net Present Value$000 (2017$) 

NPV 2017-2031 

2018 

2019 

2020 

2021 

2022 

2023 

2025 

2026 

2027 

2028 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs 

$000 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRA TED RESOURCE PLAN 

10% LOWER ENERGY LMP PRICES SCENARIO NET PRESENT VALUE 

FOM 

$000 

Non-Fuel 

VOM 

Emissions 

Cost 

$000 

EE Program 

Costs 

$000 

8,244 

Annualized 

Build Costs 

$000 

10 11 

Retirement/Ex Less: Market Less: Capacity 
it Costs Revenue Revenue Net Utility Costs 

$000 $000 $000 
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2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW Culm MW 

Capacity Additions 
l2) l3) 

Incremental Ene rgy 
Util ity Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW Culm MW 
(1.3) (1.3) 

(1.2) (2 .5) 
(1.2) (3.7) 
(0.4) (4.1) 
(1.1) (5 .2) 
(1.1) (6 .3) 
(1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9 .2) 
(0.9) (10.1) 
(0.9) (11.1) 
(0.9) (11.9) 
(0.9} (12.8) 
(0.8) (13 .6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% LOWER ENERGY LMP PRICES SCENARIO 

(4) 
Energy and Capacity Positions 

(5) l6) 7H4J+(5J+(f (8) t9) (10H8J-(9) 11)=(7)-(10 

Thermal Load (Net 
Less: = Net Load 

Gene ration 
Purchased New Utility = Market of Ene rgy 

Ene rgy Solar Sa les Embedded 
Ene rgy Requi reme 

Surplus +Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
2,378 2,378 3,420 (17.1) 3,403 (1,025) 
2,321 2,321 3,930 (25 .3) 3,904 (1,583) 
1,689 1,689 4,356 (32 .7) 4,323 (2,634) 
1,491 1,491 4,326 (35.0) 4,291 (2,799) 
1,319 1,319 4,355 (42 .1) 4,313 (2,994) 
1,225 1,225 4,346 (49 .2) 4,296 (3,072) 
1,158 1,158 4,376 (56.2) 4,320 (3,162) 
1,157 1,157 4,397 (62 .3) 4,335 (3,178) 
1,258 1,258 4,454 (68 .3) 4,386 (3,128) 
1,344 1,344 4,180 (74.3) 4,105 (2,762) 
1,397 1,397 4,226 (80.4) 4,145 (2,749) 
1,495 1,495 3,915 (86.0) 3,829 (2,335) 
1,615 1,615 3,627 (91.6) 3,535 (1,920) 
2,018 2,018 3,641 (97.1) 3,544 (1,527) 

I 
(12) ll3) 14H12J-t13 ll5) 

Minimum 
Peak+ Capacity 

Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,069 937 132 15.8 
1,069 950 119 15.8 
1,069 959 110 15.8 
1,069 961 107 15.8 
1,069 963 105 15.8 
1,069 951 118 15.8 
1,069 966 103 15.8 
1,069 891 178 15.8 
1,069 892 177 15.8 
1,069 886 183 15.8 
1,069 780 288 15.8 
1,069 782 287 15.8 



Net Present Value$000 (2017$) 

NPV 2017-2031 

H-11 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

202S 

2026 

2027 

2028 

2029 

2031 

load Cost 

(Energy) 

load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% LOWER ENERGY LMP PRICES SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

$000 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 

$000 $000 $000 



BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% HIGHER COAL PRICE SCENARIO 

Ca acity Additions 
1 12 15 

Thermal 
Load (Net 

Less: = Net Load Minimum 
Supply-Side Capacity 

Incremental Energy 
Utility Solar Generation 

Purchased New Utility = Market of 
Energy 

Energy Peak+ Capacity 
Efficiency Energy Solar Sales Embedded 

Requireme 
Surplus 

Capacity 
Reserves Surplus 

Reserve 
+ Hydro 

EE) 
Efficiency nts Margin 

lncrementa lncrementa lncrementa 
IMW CulmMW I MW CulmMW IMW CulmMW GWh GWh GWh GWh GWh GWh GWh GWh MW MW MW % 

2018 (1.3) (1 .3) 4,303 4,303 3,420 (17.1) 3,403 901 1,287 763 524 15.8 

2019 (1.2) (2 .5) 4,319 4,319 3,930 (25.3) 3,904 414 1,311 918 393 15.8 

2020 (1.2) (3 .7) 2,974 2,974 4,3S6 (32.7) 4,323 (1,348) 1,069 937 132 15.8 

2021 (0.4) (4 .1) 2,856 2,856 4,326 (3S .O) 4,291 (1,434) 1,069 950 119 15.8 

2022 (1.1) (5.2) 2,581 2,581 4,355 (42.1) 4,313 (1,732) 1,069 9S9 110 15.8 

2023 (1 .1) (6.3) 2,481 2,481 4,346 (49 .2) 4,296 (1,815) 1,069 961 107 15.8 

2024 (1.1) (7 .3) 2,344 2,344 4,376 (56.2) 4,320 (1,976) 1,069 963 105 15.8 

2025 (0.9) (8.3) 2,440 2,440 4,397 (62 .3) 4,335 (1,895) 1,069 951 118 15.8 

2026 (0.9) (9 .2) 2,360 2,360 4,454 (68.3) 4,386 (2,025) 1,069 966 103 15.8 

2027 (0.9) (10.1) 2,618 2,618 4,180 (74.3) 4,105 {1,488) 1,069 891 178 15.8 

2028 (0.9) (11.1) 2,5S6 2,556 4,226 (80.4) 4,145 {l,589) 1,069 892 177 15.8 

2029 (0.9) (11.9) 2,710 2,710 3,915 (86 .0) 3,829 (1,120) 1,069 886 183 15.8 

2030 (0.9) (12.8) 2,646 2,646 3,627 (91.6) 3,535 (889) 1,069 780 288 15.8 

2031 (0.8) (13 .6) 3,214 3,214 3,641 (97.1) 3,544 (331) 1,069 782 287 15.8 

H-12 



Net Present Value$OOO (2017$) 

NPV 2017-2031 

-i-13 

2019 

2021 

2022 

2023 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

$000 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% HIGHER COAL PRICE SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

$000 

EE Program 

Costs 

$000 

8,244 

Annualized 

Build Costs 

$000 

10 11 

Retirement/Ex Less: Market Less: Capacity 
it Costs Revenue Revenue Net Utility Costs 

$000 $000 $000 



H-14 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW CulmMW 
(1.3) {1.3) 
(1.2) (2.5) 
(1.2) (3 .7) 
{0.4) (4.1) 
(1.1) (S.2) 
(1.1) (6 .3) 
(1.1) (7.3) 
{0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.1) 
(0.9) (11.9) 

(0.9) (12.8) 
(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% LOWER COAL PRICE SCENAR IO 

Energy and Capacity Positions 
{4) (S) {6) 7H4J+{S)+{! (8) ( ~) {lOH8)-(9, 11H7J-\10. 

Thermal 
Load (Net 

Less: =Net Load 
Generation 

Purchased New Utility =Market of 
Energy Requireme 

Energy 
Energy Solar Sales Embedded Surplus 

+Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
6,123 6,123 3,420 (17.1) 3,403 2,720 

6,210 6,210 3,930 {25.3) 3,904 2,305 
S,040 S,040 4,356 {32.7) 4,323 717 

5,008 S,008 4,326 (3S .O) 4,291 717 

4,697 4,697 4,3SS (42 .1) 4,313 383 

4,688 4,688 4,346 (49.2) 4,296 391 

4,700 4,700 4,376 (S6 .2) 4,320 380 

4,968 4,968 4,397 (62.3) 4,33S 633 
5,0SO s,oso 4,4S4 (68 .3) 4,386 66S 
5,610 S,610 4,180 (74.3) 4,105 1,504 

S,S69 S,S69 4,226 (80.4) 4,14S 1,424 
6,082 6,082 3,91S (86.0) 3,829 2,2S3 

6,1S7 6,1S7 3,627 (91.6) 3,S3S 2,622 
6,75S 6,7S5 3,641 {97.1) 3,S44 3,210 

I 
(lL) (13) 14H12)-\l.:! \lS) 

Minimum 
Capacity 

Peak+ Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 524 lS.8 
1,311 918 393 15.8 
1,114 937 177 lS.8 
1,114 9SO 164 lS .8 
1,114 9S9 15S 15.8 
1,114 961 1S3 lS.8 

1,114 963 lSl 15.8 

1,114 9Sl 163 15.8 
1,114 966 148 15.8 
1,114 891 223 lS.8 
1,114 892 222 15.8 
1,114 886 228 lS.8 
1,114 780 334 15.8 
1,114 782 332 lS.8 



Net Present Value$000 (2017$) 

NPV 2017-2031 

-l-15 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% LOWER COAL PRICE SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex less: Market less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



~-16 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW Culm MW 
(1.3) (1.3) 
(1.2) (2.5) 
(1.2) (3 .7} 
(0.4) (4.1) 
(1.1) (S .2} 
(1.1) (6.3) 
(1 .1) (7.3) 
(0.9) (8.3) 
(0.9} (9 .2) 
(0.9) (10.1) 
(0.9) (11 .1) 
(0.9) (11 .9) 
(0.9) (12 .8) 
(0.8) (13 .6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% HIGHER COAL PRICE SCENARIO 

Energy and Capacity Positions 
(4) (5) (6) 7H4)+{5)+lE (8) (9) {10)~{8)-(9) 11H7)-(10. 

Thermal Load (Net 
Less: =Net Load 

Generation 
Purchased New Utility = Market of 

Ene rgy Requireme 
Energy 

Energy Sola r Sales Embedded Surplus +Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
3,244 3,244 3,420 (17.1) 3,403 (159) 
3,186 3,186 3,930 (2S .3} 3,904 (718) 
2,572 2,572 4,356 (32 .7) 4,323 (1,751) 
2,377 2,377 4,326 (35 .0} 4,291 (1,914) 
2,119 2,119 4,355 (42 .1) 4,313 (2,194} 
1,930 1,930 4,346 (49 .2) 4,296 (2,366) 
1,823 1,823 4,376 (56.2) 4,320 (2,497} 
1,828 1,828 4,397 (62.3) 4,335 (2,507) 
1,863 1,863 4,454 (68.3) 4,386 (2,523) 
1,991 1,991 4,180 (74.3) 4,105 (2,115) 
1,980 1,980 4,226 (80.4) 4,145 (2,165) 
2,060 2,060 3,915 (86.0) 3,829 (1,769) 
2,184 2,184 3,627 (91.6) 3,535 (1,352) 
2,660 2,660 3,641 (97.1) 3,544 (884) 

I 
(12) (13) 14H12)-(13 (15) 

Minimum 
Capacity 

Peak+ Capacity 
Reserve 

Reserves Surplus 
Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,069 937 132 15.8 
1,069 950 119 15 .8 
1,069 959 110 15.8 
1,069 961 107 15.8 
1,069 963 105 15.8 
1,069 951 118 15.8 
1,069 966 103 15.8 
1,069 891 178 15.8 
1,069 892 177 15.8 
1,069 886 183 15.8 
1,069 780 288 15.8 
1,069 782 287 15.8 



Net Present Value$000 (2017$) 

NPV 2017-2031 

-l-17 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% HIGHER COAL PRICE SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Ut ility Costs 
it Costs Revenue Revenue 



H-18 

2018 

2019 
2020 

2021 

2022 
2023 

2024 
2025 
2026 
2027 
2028 
2029 

2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 

IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW Culm MW IMW CulmMW 
(1.3) (1.3) 
(1.2) (2.5) 
(1.2) (3.7) 
{0.4) {4.1) 
(1.1) (5.2) 
(1.1) (6.3) 
(1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.1) 
{0.9) (11.9) 
(0.9) (12.8) 

(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% LOWER COAL PRICE SCENARIO 

(4) 
Energy and Capacity Positions 

(5) (6) 7H4J+(5J+(f (8) {9) ( 10J~(8)-(9J 11)~(7)-{10, 

Thermal Load (Net 
Less: =Net Load 

Generation 
Purchased New Utility =Market of 

Requireme 
Energy 

Energy Solar Sales Embedded 
Energy 

Surplus +Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
6,907 6,907 3,420 (17.1) 3,403 3,504 
6,953 6,953 3,930 (25.3) 3,904 3,048 
6,708 6,708 4,356 (32.7) 4,323 2,385 
6,642 6,642 4,326 (35.0) 4,291 2,352 
6,292 6,292 4,355 (42.1) 4,313 1,978 
6,404 6,404 4,346 (49.2) 4,296 2,108 
6,375 6,375 4,376 (56.2) 4,320 2,054 
6,702 6,702 4,397 (62.3) 4,335 2,367 
6,617 6,617 4,454 (68.3) 4,386 2,232 
7,318 7,318 4,180 (74.3) 4,105 3,213 
7,120 7,120 4,226 (80.4) 4,145 2,975 
8,034 8,034 3,915 (86.0) 3,829 4,204 
8,131 8,131 3,627 (91.6) 3,535 4,596 
8,681 8,681 3,641 (97.1) 3,544 5,137 

I 
{12) {1.:!) 14H12J-l1" (15) 

Minimum 
Ca pacity 

Peak + Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,311 937 374 15.8 
1,311 950 361 15.8 
1,311 959 352 15.8 
1,311 961 350 15.8 
1,311 963 348 15.8 

1.311 951 360 15.8 
1,311 966 345 15.8 
1,311 891 420 15.8 
1,311 892 419 15.8 
1,311 886 425 15.8 
1,311 780 531 15.8 
1,311 782 529 15.8 



Net Present Value$000 (2017$) 
NPV 2017-2031 

H-19 

2018 

2021 

2022 

2023 

2025 

2029 

Load Cost 

(Energy) 

$000 

Load Cost 

(Capacity) 

$000 

Fuel Costs FOM 

$000 $000 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% LOWER COAL PRICE SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

$000 

Emissions 

Cost 

$000 

EE Program 

Costs 

$000 

8,244 

Annualized 

Build Costs 

$000 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 

$000 $000 $000 $000 



H-20 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
202S 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW Culm MW IMW CulmMW 
{1.3) (1.3) 

(1 .2) (2 .5) 
(1 .2) (3 .7) 
(0.4) (4.1) 
(1 .1) (S .2) 
(1.1) (6.3) 
(1.1) (7.3) 
(0.9) (8 .3) 
(0.9) (9.2) 
(0.9) (10.1) 

(0.9) (11.1) 
(0.9) (11 .9) 
(0.9) (12 .8) 
(0.8) (13 .6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% HIGHER NATURAL GAS PRICE SCENARIO 

Energy and Capacity Positions 
(4) (SJ (6) 7H4J+(S)+(! (8) (9) {10H8J-(9J 11H7J-{10. 

Thermal 
Load (Net 

less: =Net Load 
Generation 

Purchased New Utility = Market of 
Energy 

Energy 
Energy Solar Sa les Embedded 

Requireme 
Surplus 

+Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
S,208 S,208 3,420 (17.1) 3,403 1,80S 

5,347 5,347 3,930 (2S.3) 3,904 1,443 

4,392 4,392 4,356 (32 .7) 4,323 69 
4,241 4,241 4,326 (3S.O) 4,291 {49) 

3,900 3,900 4,3SS (42.1) 4,313 (414) 

3,799 3,799 4,346 (49.2) 4,296 {498) 

3,802 3,802 4,376 (S6.2) 4,320 (S18) 

4,004 4,004 4,397 (62.3) 4,335 (330) 

4,119 4,119 4,454 (68.3) 4,386 (267) 

4,502 4,S02 4,180 (74 .3) 4,lOS 397 

4,S13 4,513 4,226 (80.4) 4,145 368 
S,070 S,070 3,91S (86.0) 3,829 1,241 

S,326 S,326 3,627 {91.6) 3,S3S 1,790 

6,087 6,087 3,641 (97.1) 3,S44 2,S43 

I 
{12) {13) 14H12J-(13 (lSJ 

Minimum 
Peak+ Capacity 

Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 

1,287 763 S24 lS.8 
1,311 918 393 lS.8 
1,114 937 177 lS.8 

1,114 9SO 164 15.8 
1,114 959 lSS 15.8 
1,114 961 153 15.8 
1,114 963 1S1 lS.8 

1,114 951 163 15.8 
1,114 966 148 15.8 
1,114 891 223 lS.8 
1,114 892 222 lS.8 
1,114 886 228 lS.8 
1,114 780 334 lS.8 
1,114 782 332 15.8 



Net Present Value$000 {2017$) 

NPV 2017-2031 

i -21 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% HIGHER NATURAL GAS PRICE SCENARIO NET PRESENT VALUE 

FOM 
Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% LOWER NATURAL GAS PRICE SCENARIO 

Capacity Additions 
1 2 12 

Thermal 
Load (Net 

Less: = Net Load Minimum 
Supply-Side Capacity 

Incremental Energy 
Utility Solar Generation 

Purchased New Utility = Market of 
Energy 

Energy 
Capacity 

Peak+ Capacity 
Efficiency Energy Solar Sales Embedded 

Requ ireme 
Surplus Reserves Surplus 

Reserve 
+Hydro 

EE) 
Efficiency nts Margin 

lncrementa lncrementa lncrementa 
IMW Culm MW IMW CulmMW IMW CulmMW GWh GWh GWh GWh GWh GWh GWh GWh MW MW MW % 

2018 (1.3) (1.3) 5,237 5,237 3,420 (17.1) 3,403 1,834 1,287 763 524 15.8 

2019 (1.2) (2.5) 5,388 5,388 3,930 (25.3) 3,904 1,484 1.311 918 393 15.8 

2020 (1.2) (3.7) 3,740 3,740 4,356 (32.7) 4,323 (583) 1,069 937 132 15.8 

2021 (0.4) (4.1) 3,632 3,632 4,326 (35.0) 4,291 (659) 1,069 950 119 15.8 

2022 (1.1) (5 .2) 3,323 3,323 4,355 (42.1) 4,313 (990) 1,069 959 110 15.8 

2023 (1.1) (6.3) 3,150 3,150 4,346 (49.2) 4,296 (1,147) 1,069 961 107 15.8 

2024 (1.1) (7.3) 2,951 2,951 4,376 (56.2) 4,320 (1,369) 1,069 963 105 15.8 

2025 (0.9) (8.3) 2,871 2,871 4,397 (62.3) 4,335 (1,464) 1,069 951 118 15.8 

2026 (0.9) (9.2) 2,682 2,682 4,454 (68.3) 4,386 (1,704) 1,069 966 103 15.8 

2027 (0.9) (10.1) 2,938 2,938 4,180 (74.3) 4,105 (1,167) 1,069 891 178 15.8 

2028 (0.9) (11.1) 2,818 2,818 4,226 (80.4) 4,145 (1,327) 1,069 892 177 15.8 

2029 (0.9) (11.9) 3,161 3,161 3,915 (86.0) 3,829 (669) 1,069 886 183 15.8 

2030 (0.9) (12 .8) 3,137 3,137 3,627 (91.6) 3,535 (399) 1,069 780 288 15.8 

2031 (0.8) (13.6) 3,575 3,575 3,641 (97.1) 3,544 31 1,069 782 287 15.8 

H-22 



Net Present Value$000 (2017$) 

NPV 2017-2031 

H-23 

2018 

2019 

2020 

2021 

2022 

2023 

2025 

2026 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

10% LOWER NATURAL GAS PRICE SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

11 

Retirement/Ex Less: Market Less: Capacity Net Ut i lity Costs 
it Costs Revenue Revenue 



-l-24 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Ca pacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Ene rgy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW Culm MW 
(1.3) (1 .3) 
(1.2) (2 .5) 
(1.2) (3 .7) 
(0.4) (4 .1) 
(1.1) (5 .2) 
(1 .1) (6 .3) 
(1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9 .2) 
(0.9) (10.1) 
(0.9) (11.1) 
(0.9) (11.9) 
(0.9) (12 .8) 
(0.8) (13 .6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% LOWER NATURAL GAS PRICE SC ENARIO 

Energy and Capacity Posit ions 
(4) {5) {6) 7H4J+{5)+{f {8) {9) (lDH8J-T9l 111~1}-(10, 

Thermal 
Load (N et 

Less: = Net Load 
Generation 

Purchased New Utility = Market of 
Energy Requireme 

Energy 
Ene rgy Solar Sales Embedded Surplus 

+ Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
5,272 5,272 3.420 (17.1) 3.403 1,869 
5.431 5.431 3,930 (25.3) 3,904 1,526 
4,516 4,516 4,356 (32 .7) 4,323 193 
4,339 4,339 4,326 (35.0) 4,291 48 
4,033 4,033 4,355 (42 .1) 4,313 (281) 
3,899 3,899 4,346 {49.2) 4,296 (398) 
3,751 3,751 4,376 (56.2) 4,320 (569) 
3,601 3,601 4,397 (62.3) 4,335 (734) 
3,207 3,207 4.454 (68.3) 4,386 (1,179) 
3,299 3,299 4,180 (74.3) 4,105 (806) 
3,085 3,085 4,226 (80.4) 4,145 (1,060) 
3,356 3,356 3,915 (86.0) 3,829 (473) 
3,287 3,287 3,627 (91.6) 3,535 (248) 
3,693 3,693 3,641 (97.1) 3,544 148 

I 
(12) (13) 14)=(12)-(1::! (15) 

Minimum 
Capacity 

Peak+ Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,069 937 132 15.8 
1,069 950 119 15.8 
1,069 959 110 15.8 
1,069 961 107 15.8 
1,069 963 105 15.8 
1,069 951 118 15.8 
1,069 966 103 15.8 
1,069 891 178 15.8 
1,069 892 177 15.8 
1,069 886 183 15.8 
1,069 780 288 15.8 
1,069 782 287 15.8 



Net Present Value$000 (2017$) 

NPV 2017-2031 

H-25 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

20% LOWER NATURAL GAS PRICE SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Ut ility Costs 
it Costs Revenue Revenue 



H-26 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
202S 
2026 
2027 
2028 
2029 
2030 
2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(Z) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW CulmMW 
(1.3) (1.3) 

(1.2) (2.S) 
{1.2) (3.7) 
(0.4) (4.1) 
(1.1) (S.2) 
(1.1) (6.3) 
{1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.1) 
(0.9) (11.9) 
(0.9) (12.8) 

(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

30% LOWER NATURAL GAS PRICE SCENARIO 

Energy and Capacity Positions 
(4) (SJ (6) 7M4J+lSJ+lt (8) (9) {10H!!J-l!!J 11)={7)-{lU, 

Thermal 
Load (Net 

Less: =Net Load 
Generation 

Purchased New Utility =Market of 
Energy 

Energy 
Energy Solar Sales Embedded 

Requireme 
Surplus 

+Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
S,372 S,372 3,420 (17.1) 3,403 1,969 
s,sss s,sss 3,930 (2S.3) 3,904 l,6Sl 
4,990 4,990 4,3S6 (32.7) 4,323 668 
4,842 4,842 4,326 (3S.O) 4,291 SSl 

4,S48 4,S48 4,3SS (42.1) 4,313 23S 
4,S17 4,Sl7 4,346 (49.Z) 4,296 221 
4,4S9 4,4S9 4,376 (S6.2) 4,320 139 
4,489 4,489 4,397 (62.3) 4,33S 154 
4,289 4,289 4,4S4 (68.3) 4,386 (97) 

4,300 4,300 4,180 (74.3) 4,lOS 19S 
3,94S 3,94S 4,226 (80.4) 4,14S (200) 

3,918 3,918 3,91S (86.0) 3,829 89 
3,663 3,663 3,627 (91.6) 3,S3S 127 

3,994 3,994 3,641 (97.1) 3,S44 449 

I 
{12) {13) 14H12J-(U {lSJ 

Minimum 
Capacity 

Peak + Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 
1,287 763 S24 lS.8 
1,311 918 393 lS.8 
1,069 937 132 lS.8 
1,069 9SO 119 lS.8 
1,069 9S9 110 lS.8 
1,069 961 107 lS.8 
1,069 963 lOS lS.8 
1,069 9Sl 118 lS.8 
1,069 966 103 lS.8 
1,069 891 178 lS.8 
1,069 892 177 lS.8 
1,069 886 183 lS.8 
1,069 780 288 lS.8 
1,069 782 287 lS.8 



Net Present Value$000 (2017$) 
NPV 2017-2031 

H-27 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

Load Cost 

(Energy) 

$000 

Load Cost 

(Capacity) 

$000 

Fuel Costs 

$000 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

30% LOWER NATURAL GAS PRICE SCENARIO NET PRESENT VALUE 

FOM 

$000 

Non-Fuel 

VOM 

$000 

Emissions 

Cost 

$000 

EE Program 

Costs 

8,244 

Annualized 

Bu ild Costs 

$000 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 

$000 $000 $000 $000 



BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

HIGH LOAD SCENARIO 

Capacity Additions 
1 2 15 

Thermal 
Load (Net 

Less: =Net Load M inimum 
Supply-Side Capacity 

Incremental Energy 
Utility Solar Generation 

Purchased New Utility = Market of 
Energy 

Energy Peak+ Capacity 
Efficiency Energy Solar Sales Embedded 

Requireme 
Surplus 

Capacity 
Reserves Surplus 

Reserve 

+ Hydro 
EE) 

Efficiency nts Margin 

lncrementa lncrementa lncrementa 

IMW CulmMW I MW CulmMW IMW CulmMW GWh GWh GWh GWh GWh GWh GWh GWh MW MW MW % 

2018 (1.3) (1.3) 5,211 5,211 3,572 (17.1) 3,5SS l ,6S6 1,287 1,287 lS.8 

2019 (1.2) (2.S) S,330 S,330 4,083 (2S.3) 4,0S8 1,272 1,311 1,311 lS.8 

2020 (1.2) (3.7) 4,407 4,407 4,Sll (32.7) 4,478 (71) 1,114 1,114 lS.8 

2021 (0.4) (4.1) 4,281 4,281 4,480 (3S.O) 4,446 (16S) 1,114 1,114 lS.8 

2022 (1.1) (S.2) 3,914 3,914 4,Sll (42.1) 4,469 (SSS) 1,114 1,114 lS.8 

2023 (1.1) (6.3) 3,804 3,804 4,SOl (49.2) 4,4S2 (648) 1,114 1,114 lS.8 

2024 (1.1) (7.3) 3,806 3,806 4,S33 (S6.2) 4,477 (671) 1,114 1,114 lS.8 

202S (0.9) (8.3) 3,983 3,983 4,SS4 (62.3) 4,492 (S08) 1,114 1,114 15.8 

2026 (0.9) (9.2) 4,078 4,078 4,611 (68 .3) 4,S43 (46S) 1,114 1,114 lS.8 

2027 (0.9) (10.1) 4,479 4,479 4,914 (74.3) 4,840 (360) 1,114 1,114 lS.8 

2028 (0.9) (11.1) 4,S37 4,S37 4,982 (80.4) 4,902 (36S) 1,114 1,114 lS.8 

2029 (0.9) (11.9) S,124 S,124 S,049 (86.0) 4,963 161 1,114 1,114 lS.8 

2030 (0.9) (12.8) S,3S7 S,3S7 S,141 (91.6) S,OSO 308 1,114 1,114 lS.8 

2031 (0.8) (13.6) 6,04S 6,04S S,2S7 (97.1) S,1S9 886 1,114 1,114 lS.8 

-l-28 



Net Present Value$000 (2017$) 

NPV 2017-2031 

H-29 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

Load Cost 

(Energy) 

Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

HIGH LOAD SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annual ized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity 
it Costs Revenue Revenue Net Utility Costs 



H-30 

2018 

2019 
2020 

2021 

2022 

2023 

2024 

202S 
2026 

2027 
2028 

2029 
2030 

2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 
IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW CulmMW IMW CulmMW 
(1.3) (1.3) 
(1.2) (2.S) 
(1.2) (3.7) 
(0.4) (4.1) 

(1.1) (S.2) 
(1.1) (6.3) 

(1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.l} 

(0.9) (11.9) 
(0.9} (12.8) 
(0.8) (13 .6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

LOW LOAD SCENARIO 

Energy and Capacitv Positions 
{4) {S) {b) 7H4)+{S)+(f (8) (9) (10);(8)-(9) (11}=(7)-(10. 

Thermal 
Load (Net 

Less: =Net Load 
Generation 

Purchased New Utility =Market of Energy 
Energy Solar Sales Embedded 

Energy Requireme 
Surplus +Hydro 

EE) 
Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
S,244 S,244 3,209 (17.1) 3,192 2,0S2 
S,360 S,360 3,700 (2S.3) 3,674 1,686 
4,390 4,390 4,108 (32.7) 4,075 31S 
4,269 4,269 4,060 (3S.O) 4,02S 244 
3,933 3,933 4,073 (42.1) 4,031 (98) 
3,806 3,806 4,047 (49.2) 3,997 (191) 
3,800 3,800 4,062 (S6.2) 4,006 (206) 
3,962 3,962 4,067 (62.3) 4,00S (43) 
4,084 4,084 4,108 (68.3) 4,039 44 
4,485 4,48S 3,817 (74.3) 3,743 742 
4,526 4,526 3,846 (80.4) 3,765 761 
S,078 5,078 3,S20 (86.0} 3,434 1,644 
5,322 5,322 3,215 (91.6) 3,123 2,198 
6,086 6,086 3,214 (97.1) 3,117 2,969 

I 
(12) (13) 14)=(12)-(13 (lS) 

M inimum 
Peak+ Capacity 

Capacity 
Reserves Surplus 

Reserve 
Margin 

MW MW MW % 

1,287 1,287 lS.8 
1,311 1,311 lS.8 
1,114 1,114 15.8 
1,114 1,114 lS.8 
1,114 1,114 lS.8 
1,114 1,114 15.8 
1,114 1,114 lS.8 
1,114 1,114 lS.8 
1,114 1,114 15.8 
1,114 1,114 15.8 
1,114 1,114 lS.8 
1,114 1,114 lS.8 
1,114 1,114 15.8 
1,114 1,114 15.8 



H-31 

Net Present Value$000 (2017$) 

NPV 2017-2031 

2018 

2021 

2022 
2023 

2025 

2026 

2027 

Load Cost 

(Energy) 
Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

LOW LOAD SCENARIO NET PRESENT VALUE 

Non-Fuel 

VOM 
Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



H-32 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

I 
. llJ 

Supply-Side Capacity 

lncrementa 

IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 

IMW CulmMW IMW CulmMW 

(1.3) (1.3) 

(1.2) (2.5) 

(1.2) (3 .7) 

(0.4) (4.1) 

(1.1) (5.2) 

(1.1) (6 .3) 

{l.1} (7 .3) 

(0.9) (8.3) 

(0.9) (9.2) 

(0.9) (10.1) 

(0.9) (11.1) 

(0.9) (11.9} 

(0.9) (12.8) 

(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

HMP&L EARLY EXIT SCENARIO 

Energy and Capacity Positions 
l4) (5) (6) 7)=(4)+(S)+(f (8) (9) (10)=(8)-(9) 11)=(7)-(W 

Thermal 
Load (Net 

Less: =Net Load 

Generation 
Purchased New Utility =Market of Energy 

Energy Solar Sales Embedded 
Energy Requireme 

Surplus 
+Hydro 

EE} 
Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 

4,282 4,282 3,420 (17.1) 3,403 879 

4,570 4,570 3,930 (25.3) 3,904 665 

4,410 4,410 4,356 (32.7) 4,323 87 

4,256 4,256 4,326 (35.0) 4,291 (34) 

3,911 3,911 4,355 {42.1) 4,313 (402) 

3,805 3,805 4,346 (49.2) 4,296 (491) 

3,807 3,807 4,376 (56.2) 4,320 (513) 

4,006 4,006 4,397 (62.3) 4,335 (328) 

4,120 4,120 4,454 (68.3) 4,386 (266) 

4,503 4,503 4,180 (74.3) 4,105 398 

4,515 4,515 4,226 (80.4) 4,145 370 

5,072 5,072 3,915 (86.0) 3,829 1,243 

5,326 5,326 3,627 (91.6) 3,535 1,791 

6,088 6,088 3,641 (97.1) 3,544 2,544 

I 
(12) (13) 14}=(12)-(13 (15) 

Minimum 
Peak+ Capacity 

Capacity 
Reserves Surplus 

Reserve 

Margin 

MW MW MW % 

1,090 763 327 15.8 

1,114 918 196 15.8 

1,114 937 177 15.8 

1,114 950 164 15.8 

1,114 959 155 15.8 

1,114 961 153 15.8 

1,114 963 151 15.8 

1,114 951 163 15.8 

1,114 966 148 15.8 

1,114 891 223 15.8 

1,114 892 222 15.8 

1,114 886 228 15.8 

1,114 780 334 15.8 

1,114 782 332 15.8 



Net Present Value$000 (2017$) 

NPV 2017-2031 

1-33 

2018 

2019 

2020 

2021 

2022 

2023 

2025 

2026 

2029 

2031 

Load Cost 

(Energy) 
Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 
HMP&L EARLY EXIT NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

6,469 

Annualized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



-i-34 

2D18 
2D19 
2D20 

2021 
2022 
2023 
2024 
202S 
2026 
2027 
2028 
2029 
2030 
2031 

1 

Supply-Side Capacity 

lncrementa 
IMW Culm MW 

Capacity Additions 
2 

Incremental Energy 
Efficiency 

lncrementa 
IMW CulmMW 
(1.3) (1.3) 
(1.2) (2.5) 
(1.2) (3.7) 
(0.4) (4.1) 
(1.1) (5.2) 
(1.1) (6.3) 
(1.1) (7.3) 
(0.9) (8.3) 
(0.9) (9.2) 
(0.9) (10.1) 
(0.9) (11.1) 
(0.9) (11.9) 
(0.9) (12.8) 
(0.8) (13.6) 

Utility Solar 

lncrementa 
IMW CulmMW 

100.0 100 

40.0 140 

40.0 180 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

RENEWABLE PORTFOILO STANDARD SCENARIO 

Thermal Load (Net 

Generation 
Purchased New Utility =Market of 

Energy Solar Sales Embedded +Hydro 
EE) 

GWh GWh GWh GWh GWh 
5,219 0 S,219 3,420 
5,365 0 5,365 3,930 
4,410 133 4,544 4,356 
4,256 133 4,389 4,326 
3,911 133 4,044 4,355 
3,805 133 3,938 4,346 
3,807 133 3,940 4,376 
4,006 186 4,192 4,397 
4,120 186 4,306 4,454 
4,503 186 4,689 4,180 
4,515 187 4,702 4,226 
5,072 186 5,258 3,915 
5,326 239 5,566 3,627 
6,088 239 6,327 3,641 

12 13 - 1S 

Less: =Net Load Minimum 
Requireme 

Energy Peak+ Capacity Energy 
Surplus 

Capacity 
Reserves Surplus 

Reserve 
Efficiency nts Margin 

GWh GWh GWh MW MW MW % 
(17.1) 3,403 1,816 1,287 763 S24 15.8 
(25.3) 3,904 1,461 1,311 918 393 15.8 
(32.7) 4,323 221 1,214 937 277 15.8 
(35.0) 4,291 99 1,214 950 264 15.8 
(42.1) 4,313 (269) 1,214 959 255 15.8 
(49.2) 4,296 (358) 1,214 961 253 15.8 
(56.2) 4,320 (380) 1,214 963 251 15.8 
(62.3) 4,335 (142) 1,254 951 303 15.8 
(68.3) 4,386 (80) 1,254 966 288 15.8 
(74.3) 4,105 584 1,254 891 363 15.8 
(80.4) 4,145 557 1,254 892 362 15.8 
(86.0) 3,829 1,429 1,254 886 368 15.8 
(91.6) 3,535 2,030 1,294 780 514 15.8 
(97.1) 3,544 2,783 1,294 782 512 15.8 



Net Present Value$000 (2017$) 

NPV 2017-2031 

H-35 

2018 

2019 

2020 

2021 

2022 

2023 

202S 

2026 

2027 

2028 

2031 

Load Cost 

(Energy) 
Load Cost 

(Capacity) 
Fuel Costs FOM 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

RENEWABLE PORTFOILO STANDARD NET PRESENT VALUE 

Non-Fuel 

VOM 

Emissions 

Cost 

EE Program 

Costs 

8,244 

Annualized 

Build Costs 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 



H-36 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

202S 

2026 

2027 

2028 

2029 

2030 

2031 

I 
(1) 

Supply-Side Capacity 

lncrementa 

IMW CulmMW 

Capacity Additions 
(2) (3) 

Incremental Energy 
Utility Solar 

Efficiency 

lncrementa lncrementa 
IMW . CulmMW IMW CulmMW 
{1.3) (1.3) 

(1.2) (2.5) 

(1.2) {3 .7) 

(0.4) (4.1) 

(1.1) (5 .2) 

(1.1) (6.3) 

(1.1) (7.3) 

(0.9) (8.3) 

(0.9) (9 .2) 

(0.9) (10.1) 

(0.9) (11.1) 

(0.9) (11.9) 

(0.9) (12.8) 

(0.8) (13.6) 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

ADDITIONAL DEMAND SIDE MANAGEMENTSCENARIO 

(4) 15) 
Energy and Caoacity Positions 

(6) 7)=(4)+(5)+({ (8) (9] l10H8J-(9) 11H7)-(10. 

Thermal Load (Net 
Less: =Net Load 

Generation 
Purchased New Utility =Market of 

Energy 
Energy 

Energy Solar Sales Embedded 
Requireme 

Surplus +Hydro 
EE) 

Efficiency nts 

GWh GWh GWh GWh GWh GWh GWh GWh 
5,219 5,219 3,420 (17.1) 3,403 1,816 
5,365 5,365 3,930 (25.3) 3,904 1,461 
4,410 4,410 4,356 (32.7) 4,323 87 
4,256 4,256 4,326 (35.0) 4,291 (34) 
3,911 3,911 4,355 (42.1) 4,313 (402) 
3,805 3,805 4,346 {49.2) 4,296 (491) 
3,807 3,807 4,376 (56.2) 4,320 (513) 
4,006 4,006 4,397 (62.3) 4,335 (328) 
4,120 4,120 4,454 (68.3) 4,386 (266) 
4,503 4,503 4,180 (74.3) 4,105 398 
4,515 4,515 4,226 (80.4) 4,145 370 
5,072 5,072 3,915 (86.0) 3,829 1,243 
5,326 5,326 3,627 (91.6) 3,535 1,791 
6,088 6,088 3,641 (97.1) 3,544 2,544 

I 
(12) (13) 14H12J-!1~ (15) 

Minimum 
Capacity 

Peak + Capacity 

Reserves Surplus 
Reserve 

Margin 

MW MW MW % 
1,287 763 524 15.8 
1,311 918 393 15.8 
1,114 937 177 15.8 
1,114 950 164 15.8 
1,114 959 155 15.8 
1,114 961 153 15.8 
1,114 963 151 15.8 

1,114 951 163 15.8 
1,114 966 148 15.8 
1,114 891 223 15.8 
1,114 892 222 15.8 
1,114 886 228 15.8 
1,114 780 334 15.8 
1,114 782 332 15.8 



H-37 

Net Present Value$000 (2017$) 

NPV 2017-2031 

2018 

2019 

2020 

2021 

2022 

2023 

202S 

2026 

2027 

2028 

2029 

2030 

2031 

Load Cost 

(Energy) 
Load Cost 

(Capacity) 

$000 

Fuel Costs FOM 

$000 

BIG RIVERS ELECTRIC CORPORATION 
INTERGRATED RESOURCE PLAN 

ADDITIONAL DEMAND SIDE MANAGEMENT NET PRESENT VALUE 

Non-Fuel 

VOM 

$000 

Emissions 

Cost 

$000 

EE Program 

Costs 

$000 

8,244 

Annualized 

Build Costs 

$000 

10 11 

Retirement/Ex Less: Market Less: Capacity Net Utility Costs 
it Costs Revenue Revenue 

$000 $000 $000 $000 
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ABB 

ACES 
ACI 

ARS 

ATC 
BEopt 

BTU 

C&I 

CAIR 
CCR 

CEL 

CEO 
CFO 

CIL 
Commission 

Company 

CPCN 

CPP 

CR Os 

CS APR 
CT 

de 
DCS 

DOE 

DR 
DSI 

DSM 
EE 

EFORd 

EHV 
EIA 
ELG 

EMS 
EPA 

ES 
FAC 

FERC 

FGD 

Glossary 

Asea Brown Boveri 

Formerly ACES Power Marketing 

Activated Carbon Injection 

Automatic Restoration and Sectionalizing 
Around the Clock 
Building Energy Optimization 

British Thermal Unit 

Commercial and Industrial 
Clean Air Interstate Rule 

Coal Combustion Residuals 
Capacity Export Limits 

Chief Executive Officer 

Chief Financial Officer 

Capacity Import Limits 

Kentucky Public Service Commission 

Big Rivers Electric Corporation 

Certificate of Public Convenience and Necessity 

Clean Power Plan or Critical Peak Pricing 
Control Room Operators 

Cross State Air Pollution Rule 
Combustion Turbine 

Direct Current 

Distributed Control System 

U.S. Department of Energy 

Demand Response 
Dry Sorbent Injection 

Demand Side Management 

Energy Efficiency 

Unit Forced Outage Rate 

Extra High Voltage 

U. S. Energy Information Administration 
Effluent Limitation Guidelines 

Energy Management System 
U.S. Environmental Protection Agency 
Environmental Surcharge 

Fuel Adjustment Clause 

Federal Energy Regulatory Commission 
Flue Gas Desulphurization 

Big Rivers 2017 Integrated Resource Plan I Page 1-2 



Focused Audit 

GADS 

GDS 
GDS Associates 

GE MARS 
GKS 
GVTC 

GWH 
HMP&L 

HMP&L Station Two 

HVAC 

ICAP 

IRP 
JPEC 

Kenergy 

KPDES 

KU 
kV 

kW 

kWH 
KYDAQ 

KyMEA 
LBA 

LED 

LFU 

LIC 
LOI 

LOLE 

LMP 
LRR 
LRZ 
LSE 

MATS 

MCRECC 
Members 

Member-Owners 
MECT 

MISO 
Mitigation Plan 

MRSM 

Focused Management Audit 

Generator Availability Data System 
GDS Associates, Inc. 
GDS Associates, Inc. 

GE's Multi-Area Reliability Simulation 
Generation Knowledge Service 

Generator Verification Test Capacities 
Gigawatt Hours 

Henderson Municipal Power and Light 

William L. Newman Station Two 

Heating, Ventilation, and Air Conditioning 
Installed Capacity 

Integrated Resource Plan 
Jackson Purchase Energy Corporation 

Kenergy Corp. 

Kentucky Pollutant Discharge Elimination System 
Kentucky Utilities Company 
Kilovolt 

Kilowatt 

Kilowatt Hour 

Kentucky Department for Air Quality 

Kentucky Municipal Energy Agency 
Local Balancing Authority 

Light Emitting Diode 

Load Forecast Uncertainty 
Large Industrial Customer Tariff 

Loss of Ignition 

Loss of Load Expectation 

Locational Marginal Price 

Local Reliability Requirement 
Local Resource Zone 
Load Serving Entity 

Mercury and Air Toxics Standards 

Meade County Rural Electric Cooperative Corporation 
Collectively: MCRECC, Kenergy, and JPEC 

Collectively: MCRECC, Kenergy, and JPEC 
Module E Capacity Tracking Tool 

Midcontinent Independent System Operator, Inc. 
Load Concentration Analysis and Mitigation Plan 
Member Rate Stability Mechanism 
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MTEP 

MW 
NAAQS 

NDC 

NERC 

NOx 

NPV 
O&M 

PCT 

PM2.5 

PRA 

PRM 
PV 

RUS 

SAE 

SCR 

Sebree Station 

SEPA 

SERC 

S02 
TOU 

TRC 

TRM 
UCAP 

UCT 

XEFORd 

MISO Transmission Expansion Planning 

Megawatt 

National Ambient Air Quality Standards 

Net Dependable Capability 

North American Electric Reliability Corporation 
Nitrogen Oxides 

Net Present Value 

Operating and Maintenance 
Participant Cost Tests 

Particulate Matter 2.5 

Planning Resource Auction 

Planning Reserve Margin 

Photovoltaic 

Rural Utilities Services 

Statistically Adjusted End Use 

Selective Catalytic Reduction 

Big Rivers ' Green and Reid Stations and HMP&L Station Two 
Southeastern Power Administration 

Southeast Electric Reliability Corporation 

Sulfur Dioxide 

Time-of-Use Rates 

Total Resource Cost 

Technical Reference Manuals 

Unforced Capacity 

Utility Cost Test 

Unit Forced Outage Rate 
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Fig tire 
Figure :\amt• Sect ion Rcfrrcn cc 

Numhcr 

1.1 Big Rivers' Members Service Area Map 1.3 .1 Overview 
Generation Facility Overview D. B. Wilson 

l.2a Station 1.3 .2 Capacity Resources 

l.2b Generation Facility Overview Sebree Station 1.3 .2 Capacity Resources 
Generation Facility Overview Kenneth C. 

l.2c Coleman Station 1.3 .2 Capacity Resources 

1.3 Transmission System Map 1.3.3 Transmission System 
Class Energy Sales Proportions for Native 

1.4 Load 1.3.4 Big Rivers' Load 
Projected Capacity and Peak Demand 

1.5 Requirements (MW) 1.6 No Planned Resource Acquisition 

2.1 Big Rivers Values 2.1 Big Rivers' Strategic Plan 
Electric Efficiency Potential Savings 5.2 Market Potential Study - Energy 

5.1 Summary Efficiency 
Electric Energy (MWh) Cumulative Annual 

5.2 Program Potential (as a% of System Sales) 5 .3 Program Potential Study 

6.1 System Net Heat Rate 6.1 Generation Operations Update 
7.1 In-House Production Cost Model 

7.1 PLEXOS® LT Plan Optimization (Plexos®) 

7.2 Delivered Coal Prices 7.2.l Base Case Inputs/Constraints 
IN Hub Monthly Average Around the Clock 

7.3 (A TC) Prices 7 .2.1 Base Case Inputs/Constraints 

7.4 Natural Gas Prices 7.2.1 Base Case Inputs/Constraints 

7.5 Non-Member Load included in Base Case 7.2.1 Base Case Inputs/Constraints 
Base Case Generation Capacity (MW) by 

7.6 Fuel Type 7.2.2 Base Case Results 
Base Case Generation Energy (MWH) by 

7.7 Fuel Type 7.2.2 Base Case Results 

7.8 Market Energy Price IN Hub Average Prices 7.2.3.l Market Energy Price Scenarios 

7.9 Delivered Coal Prices 7.2.3.2 Coal Price Scenarios 

7.10 Spot Natural Gas Prices 7.2.3 .3 Natural Gas Price Scenarios 

9.1 MISO Region Map 9.2.3 2017 Loss of Load Expectation Study 
Comparison of Recent Module E PRM 9.2.11 Comparison of PRM Targets across 

9.2 Targets Five Years 
Big Rivers ICAP Reserve Margin vs. MISO 9.4.2 Supporting Evidence that MISO's study 

9.3 PRM Requirement is comparable to a utility-specific study 
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Tahk 
Tahk '.\•11nc Scl'lion lkfrrcncc 

'.\um her 

1.1 2017 IRP Project Team 1.2 Introduction 
2017 Big Rivers Load Forecast - Weather-

1.2 Normalized Native System Requirements 1.5 Load Forecast Summary 
Net Metering Statistics of Big Rivers' 2.3 Demand Side Management Study and 

2.1 Members Renewable Enenzv 
Comparison of Projected Number of 3 .1.2 Updated Energy and Peak Demand 

3.1 Customers Forecast 
Comparison of Projected Native Energy 3.1.2 Updated Energy and Peak Demand 

3.2 Requirements (GWh) Forecast 
Comparison of Projected Native Peak 3.1.2 Updated Energy and Peak Demand 

3.3 Demand(MW) Forecast 
Historical and Projected Energy 

4.1 Requirements 4.1 Total System Forecast 

4.2 Historical and Projected Peak Demand 4.1 Total System Forecast 
Monthly Energy Sales by Sector and Total 

4.3 Generation 4.1 Total System Forecast 
Monthly Peak Demand by Sector and Total 

4.4 System 4.1 Total System Forecast 

4.5 Residential 4.2 Customer Class Forecasts 

4.6 Small Commercial & Industrial 4.2 Customer Class Forecasts 

4.7 Large Commercial & Industrial 4.2 Customer Class Forecasts 

4.8 Irrigation 4.2 Customer Class Forecasts 

4.9 Street Lighting 4.2 Customer Class Forecasts 
2000-2016 Voluntary Industrial Curtailment 

4.10 Results 4.2 Customer Class Forecasts 
Weather Normalized Native System Energy 4.3 Weather Adjusted Energy and Peak 

4.11 and Peak Demand Demand Requirements 
4.4 Impact of Existing and Future Energy 
Efficiency and Demand Side Management 

4.12 Estimated Future DSM Program Impacts Programs 
4.5 Anticipated Changes in Load 

4.13 2016 Annual Native Load Shape Characteristics 
4.5 Anticipated Changes in Load 

4.14 2016 Annual Native Load Duration Curve Characteristics 
Average Monthly Residential kWh 4.5 Anticipated Changes in Load 

4.15 Consumption per Customer by Year Characteristics 
Optimistic/Pessimistic Economy Native 

4.16 System 4.7 Alternative Load Forecast Scenarios 
Optimistic/Pessimistic Economy Rural 

4.17 System 4.7 Alternative Load Forecast Scenarios 

4.18 Mild/Extreme Weather Native System 4.7 Alternative Load Forecast Scenarios 

4.19 Mild/Extreme Weather Rural System 4.7 Alternative Load Forecast Scenarios 
5.2 Market Potential Study - Energy 

5.1 Summary Results for Energy and Demand Efficiency 
Program Potential Cost-Effectiveness (TRC 

5.2 Test) 5.3 Program Potential Study 

Big Rivers 2017 Integrated Resource Plan I Page J-3 



5.6 
Demand Response Programs Evaluated 
Results 
Key Performance Indicators per IEEE 

6.1 Standards 

6.2 

6.3 

6.4 

6.5 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

7.10 

7.11 

7.12 

7.13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 

7.20 

7.21 

7.22 

7.23 

8.1 

8.2 

Operating Characteristics of Existing Big 
Rivers Resources 

DSM Pro ams Offered 

Environmental Controls on Existin Units 

CCR/ELG Com liance Cost 

Generation Resources 

Fixed O&M Costs 

SEPA Volume and Cost 

2016 EIA Ca ital Cost Estimates 
New Assets (Source 2016 EIA Capital Cost 
Estimates 

Production Costs 

Net Present Value Base Case 

Ener Price Scenarios 

Coal Price Scenarios 

Natural Gas Price Scenarios 

Native Load Annual Peak 

New Non-Member Peak Load, MW 

Load Scenarios 

Renewable Portfolio Standard Scenario 

DSM Scenario 

Base Case and DSM Scenario 

Base Case and HMP&L Station 2 Exit Earl 

Plexos® Model Results 

Pro· ected Member Rates 

2012-2017 

Planned S stem Additions 2017-2031 

ams Evaluated 

6.2 Resource Addition 0 tions 
6.5 Overview of Existing and New DSM 
Pro ams Included in the Plan 

6.6 Environmental 

6.7 Environmental Summ 

7 .1.2 Model Generation Resource 0 tions 

7 .1 .2 Model Generation Resource 0 tions 

7.1.2 Model Generation Resource 0 tions 

7 .1.2 Model Generation Resource 0 tions 

7.1.2 Model Generation Resource 0 tions 

7 .2.1 Base Case In uts/Constraints 

7.2.l Base Case In uts/Constraints 

7.2.2 Base Case Results 

7.2.2 Base Case Results 

7.2.2 Base Case Results 

7.2.2 Base Case Results 

7 .2.3. I Market Ener Price Scenarios 

7.2.3.2 Coal Price Scenarios 

7.2.3.3 Natural Gas Price Scenarios 

7.2.3.4 Load Forecast Scenarios 

7.2.3.4 Load Forecast Scenarios 

7.2.3.4 Load Forecast Scenarios 
7.2.3.5 Renewable Portfolio Standards 
Scenario 

7.2.3.6 Demand Side Mana ement Scenario 

7.2.3.6 Demand Side Mana ement Scenario 
7.2.3.7 HMP&L Station Two Contract 
Scenario 

7.3 Summ 

7.3 Summ 
8.3 Transmission System Optimization and 
Ex ansion 
8.3 Transmission System Optimization and 
Ex ansion 
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9.2 
9.2.12 Future Years 2017 through 2026 
Plannin Reserve Mar ins 
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