
COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

2014 INTEGRATED RESOURCE PLAN OF 
BIG RIVERS ELECTRIC CORPORATION 

ORDER 

CASE NO. 
2014-00166 

The Commission initiated this proceeding for its Staff to conduct a review of the 

2014 Integrated Resource Plan ("IRP") filed by Big Rivers Electric Corporation ("Big 

Rivers") pursuant to 807 KAR 5:058. Attached as the Appendix to this Order is the 

report summarizing Commission Staffs review of the IRP. This report is being entered 

into the record of this case pursuant to 807 KAR 5:058, Section 11 (3). 

The Commission finds that the Staff Report represents final substantive action in 

this matter.1 Final administrative action will be an Order closing the case, which will be 

issued after the period for comments on the Staff Report has expired . 

IT IS THEREFORE ORDERED that: 

1. The Staff Report on Big Rivers' 2014 IRP represents the final substantive 

action in th is matter. 

2. Any comments on the Staff Report shall be filed within ten days from the 

date of this Order. 

2. An Order closing this case and removing it from the Commission's docket 

shall be issued after the period for comments on the Staff Report has expired. 

, The Staff Report can be accessed via the Commission's website at psc.ky.gov under "Utility 
Information-Industry Specific Info-Electric." 
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SECTION 1 

INTRODUCTION 

In 1990, the Kentucky Public Service Commission ("Commission") promulgated 
807 KAR 5:058 to create an integrated resource planning process to provide for review 
of the long-range resource plans of Kentucky's jurisdictional electric generating utilities 
by Commission Staff ("Staff'). The Commission's goal was to ensure that all 
reasonable options for the future supply of electricity were being examined in order to 
provide ratepayers a reliable supply of electricity at the lowest possible cost. 

Big Rivers Electric Corporation ("Big Rivers") filed its 2014 Integrated Resource 
Plan ("IRP") on May 15, 2014.2 The IRP includes Big Rivers' plan to meet its 
customers' electricity requirements for the period 2014-2028. Big Rivers is a generation 
and transmission ("G& T") cooperative located in Henderson, Kentucky. It supplies 
electricity to three distribution cooperatives that provide service in 22 western Kentucky 
counties. These member cooperatives, Kenergy Corp. ("Kenergy"), Meade County 
Rural Electric Cooperative Corporation ("Meade"), and Jackson Purchase Energy 
Corporation ("JPEC"), serve approximately 113,000 customers, of which nearly 90 
percent are residential. Since fil ing its last IRP in 2010, Big Rivers' load requirements 
have been reduced by more than 800 megawatts ("MW") and 7,000,000 megawatt­
hours ("MWh") because it no longer supplies power to two aluminum smelters. 

Big Rivers owns 1 ,444 MW of generating capacity at four generating stations: 
Reid , Coleman, Green, and Wilson. Since May 2014, Big Rivers' Coleman Generating 
Station has been idled. Big Rivers has 197 MW of capacity available from Henderson 
Municipal Power & Light ("HMP&L") and 178 MW from the Southeastern Power 
Administration ("SEPA"). The total capacity available to .Big Rivers is approximately 
1,819 MW.3 

Big Rivers is a member of the Midcontinent Independent System Operator, Inc. 
("MISO") . MISO directs Big Rivers' generation's dispatch and determines the reserves 
required to maintain resource adequacy within its multi-state footprint. 

The Commission established a procedural schedule for this case4 which allowed 
for two rounds of data requests to Big Rivers, intervenor comments and reply comments 
by Big Rivers. Intervenors are the Attorney General of the Commonwealth of Kentucky, 
by and through his Office of Rate Intervention ("AG"}, the Kentucky Industrial Utility 
Customers, Inc. ("KIUC"), and Ben Taylor and the Sierra Club ("Sierra Club"). 

2 
Big Rivers was assisted in the preparation of its IRP by GDS Associates, Inc. ("GDS"). 

3 Available capacity is currently reduced by 178 MW, to 1 ,641 MW, due to force majeure 
conditions on the SEPA system. SEPA is expected to return to full capacity sometime in 2015. 

4 
The procedural schedule was amended by Orders issued June 30, 2014, and October 27, 2014. 
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Big Rivers responded to two rounds of data requests from Staff and each of the 
intervenors. The AG and Sierra Club submitted written comments to which Big Rivers 
filed reply comments. KIUC filed no comments on Big Rivers' IRP. 

The purpose of this report is to review and evaluate Big Rivers' 2014 IRP in 
accordance with 807 KAR 5:058, Section 11 (3) , which requires Staff to issue a report 
summarizing its review of each IRP filing and make suggestions and recommendations 
to be considered in future IRP filings. Staff recognizes that resource planning is a 
dynamic, ongoing process. Specifically, the Staff's goals are to ensure that: 

o All resource options are adequately and fairly evaluated; 
o Critical data, assumptions and methodologies for all aspects of the plan 

are adequately documented and are reasonable; and 

o The report includes an incremental component, noting any significant 
changes from Big Rivers ' most recent IRP, filed in 2010. 

In the current IRP, Big Rivers states that its primary planning goal is to provide 
for its customers' electricity needs over the next 15 years through a mix of supply and 
demand-side options at the lowest reasonable cost. To meet this goal, Big Rivers 
identified the following planning objectives:5 

o Maintain a current and reliable load forecast; 
o Continue offering cost-effective DSM programs; 
o Identify potential new supply side resources and DSM 
programs; 
o Provide competitively priced power to its members; 
o Maximize reliability while ensuring safety, minimizing 
costs, risks, and environmental impacts; 
o Meet North American Electric Reliability Corporation 
("NERC") guidelines and requirements. 

Big Rivers projects adding replacement load by 2028 sufficient to offset the loss 
of the approximately 800 MW combined load of the two aluminum smelters. Its existing 
native load peak is expected to increase from 632 MW in 2013 to 694 MW in 2028, 
reflecting an average growth rate of 0.4 percent.6 Building in the projected replacement 
load, the 2028 peak is forecast to be 1,571 MW.7 Energy requirements for Big Rivers' 
native load are projected to increase from 3,345,932 MWh in 2013 to 3,623,312 MWh in 

5 Big Rivers' IRP at 9. 

6 Big Rivers' IRP, Load Forecast ("Load Forecast"), Appendix B, Table at B-2. 

7 /d., Table at B-4. 
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2028, also reflecting a 0.4 percent annual growth rate.8 Incorporating the projected 
replacement load results in total energy requirements in 2028 of 9,072,444 MWh.9 

Big Rivers' IRP was developed based on the planning reserve margins contained 
in the 2014 MISO Loss of Load Expectation Study. This study, which covers the ten 
years from 2014 to 2023, includes reserve margin values ranging from 14.8 percent in 
2014 to 17.3 percent in 2023. Big Rivers maintained the 2023 value of 17.3 percent for 
the IRP years of 2024 through 2028. Based on DSM/Energy Efficiency ("EE") programs 
it has establ ished since 2011 , Big Rivers expects to save a cumulative 48,251 MWh by 
2028, with a 14 MW reduction in both its winter and summer peak demands.10 Big 
Rivers' base case resource plan requires no capacity additions over the 15-year 
planning horizon to maintain a planning reserve margin of 14.8 to 17.3 percent. 

The remainder of this report is organized as follows: 

o Section 2, Load Forecasting, reviews Big Rivers' projected load growth 
and load forecasting methodology. 

o Section 3, Demand-Side Management and Energy Efficiency, summarizes 
Big Rivers' evaluation of DSM opportunities. 

o Section 4, Supply-Side Resources and Environmental Compliance, 
focuses on supply resources available to meet Big Rivers' load requirements and 
environmental compliance planning. 

o Section 5, Integration and Plan Optimization, discusses Big Rivers' overall 
assessment of supply-side and demand-side options and their integration into an overall 
resource plan. 

It must be noted that departures from the filing schedule in 807 KAR 5:058 have 
caused overlaps of IRP filings. To help minimize future overlaps, Staff recommends to 
the Commission a filing date for Big Rivers' next IRP of September 21 , 2017. 

8 /d. , Table at B-1. Big Rivers' native load consists of 21 direct-serve large commercial and 
industrial customers and the remaining customers on its system, which make up the rural system. 

9 /d. , Table at B-3. 

10 /d., Tables at B-1 and B-2. 
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SECTION 2 

LOAD FORECASTING 
INTRODUCTION 

Big Rivers provides power to three distribution cooperatives that provide service 
in 22 counties where 90 percent of customer accounts are classified as residential. Big 
Rivers' forecasts of energy consumption for major customer classes were developed 
using both short-term and long-term econometric models, statistically adjusted end-use 
("SAE") models, exponential smoothing and historical trending . GDS developed the 
forecasting assumptions which were then discussed with Big Rivers ' management. 

The forecast's economic outlook was based on data from Moody's Analytics. 
Additional data was collected from RUS Form 7, the U.S. Census, the U.S. Department 
of Energy's Energy Information Administration ("EIA"), and the National Oceanic and 
Atmospheric Administration ("NOAA"). 11 Based on the requirements of the Rural 
Utilities Service ("RUS"), Big Rivers prepares a load forecast every two years. The 
2013 load forecast, which was completed in April and approved by RUS in June of 
2013, was used by Big Rivers for this IRP. RUS accepts a 20-year historical period as 
the basis for normal weather, and Big Rivers used this for its weather normalization. 
Weather data was gathered from the Paducah, Kentucky, and Evansville, Indiana, 
weather stations. For the forecast period, the number of households in Big Rivers' 
service area is projected to grow at an average rate of 0.4 percent. Employment is 
projected to increase at an average rate of 0.5 percent annually, real household income 
at an average rate of 1.9 percent annually, gross regional output at an average annual 
rate of 2.3 percent, and retail sales at an average annual rate of 1.4 percent.12 

Prior to Big Rivers' preparation of its 2013 load forecast, projections of its 
members' contributions to the rural system peak demand were based on projections of 
rural system energy requirements and assumed load factors. For the 2013 load 
forecast, an econometric model was developed to project the rural system peak 
demand by month and then aggregated based on coincidence factors for each member 
cooperative. 

The 2013 forecast was reviewed in conjunction with preparation of the 2014 I RP. 
The review included an analysis and comparison of energy and peak demand 
projections for 2013 to the actual values for 2013. While the forecast was not changed 
as part of th is review, a number of additional sensitivities were developed. The forecast 
reflects retail rate increases of nearly 40 percent for rural system customers during the 
period 2014-2016. For those customers, the elasticity of consumption relative to price is 

11 Big Rivers' IRP, Table 4. 13 at 47. 

12 Big Rivers' Load Forecast at 3. 
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-0.18, which was determined using the regression models developed to forecast 
average energy consumption for each of the three member distribution cooperatives.13 

FORECASTING APPROACH AND MODELS 

A "bottom-up" approach is used in developing the load forecast, as projections 
are developed for each of the three member owners and then aggregated to Big Rivers' 
level. 14 Projections are developed for two customer classifications: rural system and 
direct serve. The rural system consists of residential , commercial, and other customers 
served at the retail level by the member owners. The direct-serve class includes all 
large commercial and industrial customers directly served from Big Rivers' facilities. 

Weather Impacts 
Heating and cooling parameters are represented as a combination of degree 

days, equipment market share, and equipment efficiency. In this manner, the three 
factors can be quantified in one variable. In this way, degree days take their respective 
unit values, equipment market shares (percent of customers with electric heating or 
cooling equipment) take respective unit values between 0.00 and 1 .00, and equipment 
efficiencies take values between 1.00 and 0.00, which is computed as the inverse of the 
average efficiency in each year since 1991 . The inverse of the relative efficiency is 
used to develop the data series because it decreases over time and reflects the 
theoretical assumption that energy consumption declines as equipment efficiency 
increases.15 For the forecast period, normal weather was modeled using data from 
NOAA for the 20-year period ended in 2012 based on temperatures recorded at the 
Evansville, Indiana, and Paducah, Kentucky, airports.16 

Economic Outlook 
Big Rivers' management concluded that economic activity over the forecast 

period was reasonably represented in the projections obtained from Moody's Analytics. 
Economic outlooks were developed individually for each member cooperative and 
quantified in the forecasting models. The economic outlook presented in the base case 
forecast reflects a continuing relatively slow recovery from the 2008-2009 recession 
followed by moderate growth over the extended long-term.17 

13 Big Rivers' IRP at 12. 

14 Big Rivers' Load Forecast at 20. 

15 Big Rivers' IRP at 54. 

16 Big Rivers' Load Forecast at 15. 

17 /d. at14. 
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Price Elasticity 
The real price of electricity is expressed in annual amounts to mitigate monthly 

variations in the average price. The elasticity of demand with respect to price is not an 
independent variable, but is derived via a regression model. For Big Rivers' members, 
consumption is virtually inelastic with respect to price. Based on a 1 percent increase in 
price, the IRP reflected elasticity coefficients of demand of -.21 percent for Kenergy and 
-.16 percent for Meade and JPEC. Elasticities of -. 15 from EIA, -.30 from the Rand 
Journal of Economics, and -.27 from the National Renewable Energy Laboratory were 
provided for comparison.18 

Short-Term Models 
The forecast contains short-term and long-term forecasts. The short-term 

forecast projects monthly energy and demand requirements over the 2013-2017 period. 
It includes projections of rural system energy sales, rural system coincident peak 
demand, total system energy sales, and total system non-coincident peak demand. 
Regression models are used to project monthly energy use and number of customers 
for the rural system for each of the three member cooperatives and aggregated to the 
G&T level. Energy sales projections for the direct-serve class were developed 
individually by customers based on historic trends, operating characteristics, and 
information provided the cooperatives by individual customers.19 

Projections of rural system coincident peak ("CP") demand are developed on a 
monthly basis using an econometric model. Projections of direct-serve peak demand 
are based on historic trends, operating characteristics, and information made available 
to the member cooperatives by individual customers. Total system non-coincident peak 
("NCP") demand is equal to the sum of the rural system CP demand and the direct­
serve NCP demands. Native system CP is equal to rural system CP plus an estimate of 
direct-serve CP.20 

Long-Term Models 
The primary driver of growth in rural system sales over the forecast period is 

projected to be increases in the number of customers. The long-term forecast was 
developed using both econometric models and informed judgment. Econometric 
models were used to project the number of customers and average energy consumption 
per customer for the rural system class. Informed judgment was used to forecast 
energy sales and peak demand for each large customer included in the direct- serve 
class. After an econometric model was developed to project rural system CP demand 
for the period 2013-2017, the resulting 2017 load factor was applied to the long-term 
rural system energy forecast to project the rural system peak demand for the years 
2018-2028.21 

18 Big Rivers' IRP at 53. 

19 Big Rivers' Load Forecast at 18. 

20 /d. 

21 /d. at 19. 
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RESIDENTIAL ENERGY SALES 

Residential sales for Big Rivers' three member cooperatives are projected to 
increase at an average annual rate of 0.7 percent over the forecast period. Sales are 
projected to decline during 2014-2016, as customers are expected to reduce usage in 
response to the nearly 40 percent increases in rates referenced earlier in the report. 
Beyond 2016, residential sales are expected to grow at an average annual rate of 1.1 
percent. Energy sales are projected to grow from 1,476,266 MWh in 2014 to 1,647,478 
MWh in 2028. Customer growth, projected at 0.8 percent per year, is the primary driver 
in the forecasted increase. Use per customer is projected to be flat over the forecast 
period, going from 1 ,246 kWh per month in 2014 to 1 ,241 kWh per month in 2028.22 

COMMERCIAL AND INDUSTRIAL ENERGY SALES 

This classification is broken down into small commercial and industrial , which is 
made up of all commercial and industrial customers that are not direct-serve customers, 
and large commercial and industrial, which consists of the direct-serve customers. 
Sales for the small commercial and industrial class are projected to increase at a rate of 
0.7 percent per year from 2013 to 2028. This results in an increase in annual sales 
from 724,071 MWh in 2014 to 791 ,234 MWh in 2028.23 Growth in the number of 
customers, projected at 0.8 percent annually, is the primary driver of growth in sales. 
Consumption is projected to be relatively flat, increasing at an average annual rate of 
0.3 percent over the forecast period. 

The large commercial and industrial class customers tend to be large enough to 
have an annual peak demand equal to or exceeding 1 MW. Sales for this class are 
projected to be virtually flat during the forecast period as the forecast includes no new 
customers within this classification . Energy sales are projected to go from 981 ,796 
MWh in 2014 to 982,555 MWh in 2028.24 

OTHER ENERGY SALES 

Other energy includes sales for street lighting and irrigation . The combined sales 
for these categories, which account for less than 0.1 percent of total sales, are projected 
to grow at an average annual rate of 0.8 percent over the forecast period. This rate of 
growth will increase these sales from 3,883 MWh in 2014 to 4,205 MWh in 2028.25 

22 Big Rivers' IRP at 34. 

23 ld. at 35. 

24 ld. at 36. 

25 /d. at 39. 
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REPLACEMENT LOAD 

As stated previously, since its last IRP was filed in 2010, Big Rivers has lost the 
load of two aluminum smelters from its system after the smelters elected to terminate 
their service contracts. The smelters had a combined demand of approximately 800 
MW and combined energy requirements of approximately 7,000,000 MWh annually.26 

Big Rivers identified the steps taken to mitigate the smelter contract terminations, 
�i�n�c�l�u�d�i�n�~� implementing a Load Concentration Analysis and Mitigation Plan ("Mitigation 
Plan").2 The Mitigation Plan calls for Big Rivers to enact several steps, as follows: 

o Seek rate increases to offset loss of the revenue provided by the smelters; 
o Sell excess power when market prices exceed its marginal generation 

costs; 
o Idle or reduce generation when market prices do not support generating; 
o Find load to replace that load previously consumed by the aluminum 

smelters; and 
o Consider the possibility of selling or leasing some of its generating units. 

Big Rivers idled its Coleman generating units in May 2014.28 Replacement load 
enters its load forecast in 2016 with a demand of 106 MW and a 75 percent load factor. 
The replacement-load demand increases steadily to 827 MW (including losses) in 2021 
and remains at that level with a 75 percent load factor for the rest of the forecast period. 
The replacement load is included in the base case and all scenarios and sensitivities in 
the IRP.29 Replacement-load energy sales are projected to be 658,800 MWh in 2016 
and increase to 5,270,400 MWh by the end of the forecast period in 2028.30 

TOTAL SYSTEM ENERGY REQUIREMENTS 

Total energy requirements for the Big Rivers system in 2014, including losses 
and the HMP&L load, are projected to be 4,036,693 MWh in the base case forecast. 
With the projected replacement load to be added beginning in 2016, total system energy 
requirements in the base case forecast are projected to increase to 9,778,266 MWh by 
2028?1 . 

26 The aluminum smelters operated at load factors of approximately 99 percent. 

27 Big Rivers' lAP at 37. 

28 Big Rivers had also intended to idle the Wilson unit in 2014; however, Big Rivers has entered 
into forward power sales under which the Wilson unit will operate at least through the end of 2015. 

29 Big Rivers' lAP at 38. 

30 /d. 

31 /d. at 30. 
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PEAK DEMAND 

· Big Rivers forecasts rural system CP demand, native system CP demand, and 
total system NCP demand. Rural CP demand is the maximum simultaneous load of all 
rural substations on the Big Rivers system. Native system CP demand is the sum of the 
rural system CP demand plus direct-serve CP demand. Total system NCP in the 
forecast is represented as the sum of native system CP, total direct serve NCP, and the 
projected replacement load discussed in the previous section. Under normal peaking 
weather conditions, Big Rivers is projected to be a summer peaking system throughout 
the forecast period; however, if colder than normal conditions occur during peak periods 
of the winter season, its annual peak could be set during that season. 

Rural system peak demand is projected to increase at a 0.9 percent annual 
average rate over the forecast period, starting at 511 MW in 2014 and reaching 583 MW 
in 2028.32 Direct-serve peak demand is projected to be flat over the forecast period, 
ranging from 125 to 126 MW. Total system peak demand, including replacement load, 
HMP&L, and system losses, is projected to increase from 775 MW in 2014 to 1 ,682 MW 
in 2028?3 

RANGE FORECASTS 

Big Rivers' base case forecast reflects expected economic growth, average 
weather conditions, and current Environmental Protection Agency ("EPA") regulations. 
To address the uncertainty related to these factors, high- and low-range projections 
were developed. These high and low long-term range forecasts were developed to 
reflect the energy and demand requirements corresponding to: (1) more optimistic or 
pessimistic economic growth; (2) mild or extreme weather conditions; and (3) potential 
EPA and other environmental regulations.34 In addition, sensitivities were performed on 
fuel prices, energy market and capacity market prices, replacement load, and a 
potential renewable portfolio standard load?5 

Economic Growth Scenarios 
The two economic drivers in the forecasting models, number of households and 

average household income, are adjusted from the base case values to produce the 
optimistic and pessimistic forecast scenarios. In the optimistic scenario, in 2028, total 
system energy requirements are projected at 9,947,574 MWh, while in the pessimistic 
scenario they are projected at 9,287,248 MWh, compared to the base case level of 

32 /d. at 31 . 

33 /d. 

34 /d. at 54. 

35 /d. at 1 03. 
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9,778,266 MWh. Peak demands under the optimistic and pessimistic scenarios in 2028 
are 1,712 MW and 1,597 MW, respectively, compared to the base case of 1,682 MW.36 

Weather Scenarios 
To develop weather scenarios, Big Rivers used the actual historical values of 

degree days from past years when degree days reached their highest recorded totals. 
For the mild case, degree days were set at the 1990 level; for the extreme case they 
were set at 1980 level. In the mild weather scenario, total system energy requirements 
in 2028 are projected at 9,680,213 MWh, while in the extreme weather scenario they 
are projected at 9,904,391 MWH, compared to the base case level of 9,778,266 MWh. 
Peak demand under the mild- and extreme-weather scenarios are 1,617 MW and 1,702 
MW, respectively, compared to the base case peak demand forecast of 1,682 MW?7 

Environmental Regulation Scenarios 
Big Rivers developed two environmental scenarios: One includes environmental­

related costs except for those costs associated with complying with the Cross State Air 
Pollution Rule ("CSAPR") and with regulation of carbon. The second scenario includes 
CSAPR cost but excludes carbon regulation . Under both scenarios, the retai l price of 
electricity is projected to be higher than in Big Rivers' base case. In Scenario 1, total 
system energy requirements in 2028 are projected to be 9,674,875 MWh, whi le in 
Scenario 2 they are projected to be 9,619,944 MWh in 2028. With higher prices, each 
of the scenarios' forecast is less than the 9,778,266 MWh included in the base case. 
Peak demand is also projected to be less in 2028 in both scenarios, compared to the 
base case. Compared to the base case peak demand of 1,682 MW, the peak demands 
in the scenarios are 1,664 and 1 ,654 MW in Scenario 1 and Scenario 2, respectively.38 

Big Rivers also developed a carbon-tax scenario which used 2020 as the year in 
which the impacts of a carbon tax would begin to be realized. The scenario included a 
$10 tee per metric ton of carbon dioxide ("C02") and a $30 fee per metric ton of C02. 
The impacts of both carbon tax scenarios are lower total system energy requirements 
and lower peak demands in 2028. Total system energy requirements are projected to 
be 9,671 ,515 MWh and 9,434,166 MWh, respectively, under the $10 scenario and the 
$30 fee scenarios, compared to the base case level of 9,778,266 MWh. Compared to 
the base case peak demand of 1,682 MW, the peak demands under the $1 0 and $30 
scenarios are 1 ,661 MW and 1,616 MW, respectively.39 

36 Big Rivers' Load Forecast at 55. 

37 /d. 

38 /d. at 56. 

39 /d. at 57. 
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SIGNIFICANT CHANGES 

Big Rivers filed its previous IRP, its 2010 IRP, in November of 2010. One month 
later, it became a transmission-owning member of MISO. In 2013 and 2014, the two 
aluminum smelters served by Big Rivers terminated their power supply contracts, which 
reduced Big Rivers' system load by more than 800 MW. The smelters have continued 
to operate under contracts which permit them to purchase energy at market-based rates 
while they continue to receive transmission service from Big Rivers. In response to 
these events, Big Rivers' Coleman Generating Station has been idled since May 2014. 

Big Rivers has updated portions of its load forecasting methodology since its last 
I RP was filed. Projections of the member systems' contributions to the rural system 
peak demand were based on projections of rural system energy requirements and 
assumed load factors. For the load forecast included in this IRP, an econometric model 
was developed to project Big Rivers' rural system peak demand, by month, and then 
aggregated based on coincidence factors developed by each member system.40 

Less growth in the number of households and a leveling of average energy use 
in recent years due to increases in appliance efficiencies and energy conservation have 
resulted in lower total energy requirements in the current forecast , compared to 
previous forecasts.41 Along with reduced energy requirements, �~�r�o�j�e�c�t�i�o�n�s� in the 
current forecast reflect lower peak demands than in earlier forecasts.4 

INTERVENOR COMMENTS AND BIG RIVERS' REPLY 

Among the intervenors, only the AG and the Sierra Club submitted comments on 
the Big Rivers IRP. KIUC did not fi le comments. 

AG's Comments 
The AG's comments focus on the Mitigation Plan discussed earlier in th is section 

under the heading REPLACEMENT LOAD, the amount by which Big Rivers' generating 
capacity exceeds its native load, and the potential sale of the Coleman Station. Citing 
the Commission's April 25, 2014 Order in Case No. 2013-00199,43 Big Rivers' most 
recent rate case, in which "selling generation assets" was identified as an issue to be 
considered in the focused management audit the Commission ordered, the AG opines 
that Big Rivers has not adequately considered a possible sale of the Coleman Station.44 

40 /d. at 22. 

41 The impacts of new EE programs are also included in the forecast. 

42 Big Rivers' lAP at 23. 

43 Case No. 2013-00199, Application of Big Rivers Electric Corporation for a General Adjustment 
in Rates Supported by Fully Forecasted Test Period (Ky. PSC June 6, 2014) . 

44 Attorney General 's Comments ("AG Comments") at 5. 
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The AG refers to the Coleman Station as the lynchpin in BREC's IRP and states 
that Big Rivers "should have conducted a detailed assessment of potentially cost­
effective options for this resource."45 The AG goes on to argue, "The future of the 
Coleman units are so critically interwoven to the company's overall future that the 
company should have included in the filing a Net Present Value Revenue Requirements 
("NPVRR") analysis regarding Coleman's value to BREC's three member-owner 
cooperatives."46 The AG included an NPVRR analysis with its comments, from which it 
concluded that even if Big Rivers were to sell the Coleman units at an amount greatly 
below their net book value, Big Rivers would still realize a net gain over the actual value 
the units are expected to generate over the IRP planning horizon.47 

The AG claims that "Big Rivers' continued adherence to its position that it must 
obtain Coleman's book value is preventing the company from seeking the best least­
cost solution for its members and their ratepayers."48 He also states that "if Big Rivers 
is going to continue to model and project its Mitigation Plan, it should also model 
scenarios for the sale of Coleman which, after all , is a potential event contemplate in the 
Mitigation Plan itself. "49 

Sierra Club's Comments 
The Sierra Club submitted written comments as well as a report prepared for it by 

Synapse Energy Economics ("Synapse Report") critiquing Big Rivers' IRP. The Sierra 
Club states that Big Rivers' IRP is flawed because: 

• Every scenario assumes the continuation of all of Big Rivers' existing coal-
fired generating units through 2028, rather than evaluating whether retiring, repowering, 
or selling one or more units would be a lower cost/lower risk resource option. 

• Every scenario assumed Big Rivers would acquire 800 MW of 
replacement load as called for in its Mitigation Plan, rather than evaluating the likelihood 
or impact of being able to acquire only a lower level of replacement load. 

• Big Rivers overstated the value of its existing generation resources by 
highly overestimating likely capacity prices. 5° 

• Big Rivers' IRP included unreasonable assumptions for future coal prices. 

45/d. 

46 /d. 

47 /d. at 7. 

48 /d. at 7- 8. 

49 !d. at 8-9. 

50 The Synapse Report also criticizes use of the Wood Mackenzie energy price forecast relied 
upon by Big Rivers, claiming there may be a double counting of capacity price revenues as a result. 
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• Big Rivers failed to evaluate options for reducing its carbon emissions and 
failed to incorporate a carbon price into its base case as well as most of the scenarios it 
modeled. 

• Big Rivers failed to evaluate, much less propose, including higher levels of 
EE that its own consultant has identified as achievable and has estimated could provide 
between $63 and $270 million in net benefits.51 

The Sierra Club states that until these shortcomings have been remedied, the 
reasonableness of Big Rivers' future actions which rely on this I RP will be suspect. It 
asserts that the Staff should find the IRP to be inadequate and require Big Rivers to 
address each of its shortcomings in all future resource planning and decision making.52 

Citing Big Rivers' assumptions that: (1) it would acquire 800 MW of replacement 
load in all 18 of the scenarios presented in the IRP; and (2) in all 18 of its scenarios, all 
four of its coal-fired power plants would operate for the entire planning period, which it 
described as "fundamentally flawed," the Sierra Club claims that Big Rivers' approach to 
its IRP was inadequate.53 The Sierra Club cites to the fact that the scenario analyses 
performed by Big Rivers varied a single assumption contained in the Base Case, stating 
that 'The scenarios are examined only one at a time, as if multiple deviations from the 
company's base case are not conceivable."54 The Sierra Club states that Big Rivers 
identified a single resource portfolio and simply modeled the impacts to ratepayers of 
the resource plan if conditions were mildly different from those assumed in Big Rivers' 
base case. It also asserts that Big Rivers assumed, in every scenario, that its Mitigation 
Plan would succeed, rather than testing that assumption or evaluating the impacts if the 
Mitigation Plan did not succeed.55 

The Sierra Club argues, using the potential costs that were identified by Big 
Rivers to achieve compliance with CSAPR, that if the Coleman units were to return to 
service, given the likely need to lower its highest-in-the-nation carbon emission rate in 
order to comply with EPA's Clean Power Plan ("CPP"), Big Rivers should have 
evaluated whether restarting the Coleman units or continuing to operate the Wilson unit 
was in the best interests of its ratepayers.56 Referring to Big Rivers' excess capacity, 
the Sierra Club claims that "a prudent utility would openly and transparently evaluate 
both the likelihood of success and cost of acquiring replacement load for that capacity, 
in comparison to the option of retiring or selling such excess capacity ... however, Big 

51 Sierra Club's Comments on the 2014 Integrated Resource Plan of Big Rivers Electric 
Corporation ("Sierra Club Comments") at 2. 

52 /d. at 2-3. 

53 /d. at 9-1 0. 

54 Synapse Report at 16-17. 

55 Sierra Club Comments at 9. 

56 /d. at 10. 
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Rivers simply swept all of those questions under the rug and presented its desired 
resource plan as a fait accompli in the IRP."57 

Citing the Synapse report, Sierra Club states that, "Big Rivers' decision not to 
include a C02 price in the Company's base case prevents them from being able to 
properly mitigate risk. This type of planning can lead to unnecessary, unanticipated costs 
which its rural customers cannot afford, and its industrial customers will not willingly 
accept."58 Sierra Club went on to state, "The Company's decision to neither allow the 
model to reduce carbon emissions by retiring coal plants nor to include a reasonable C02 
price in most of their modeling runs will ultimately result in endorsement of resource 
choices that are not in the best interest of its members or in the interest of the long term 
financial health of the company. Delaying action to reduce C02 emissions only makes 
future emissions mitigation more costly."59 

Citing the Commission's Order in Case No. 2013-00199 calling for a 
management audit focused on Big Rivers' Mitigation Plan and its implementation to date 
of the plan, the Sierra Club points to the following issues identified in the Commission's 
Request for Proposals to perform the audit: 

• Whether Big Rivers' coal-fired generating fleet can be competitive and 
make sales of capacity and energy in the wholesale markets and offset Big Rivers' fixed 
costs. 

• The potential sale or lease of one or more of Big Rivers' coal-fired 
generating units. 

• Whether environmental compliance is adequately reflected in the 
Mitigation Plan. 

• The potential for debt restructuring and/or refinancing. 

With such issues, the Sierra Club argues that an assessment is required of whether Big 
Rivers ' resource plan "is in the best interest of ratepayers, or whether some other option 
(such as retiring or selling one or more coal units) would be a lower cost/lower risk 
approach. As such, Sierra Club urges the independent auditor to carefully consider and 
incorporate the points raised in these comments and the Synapse Report as part of 
assessing the reasonableness of the Mitigation Plan."60 

Big Rivers' Reply to Intervenor Comments 
In response to intervenor comments stating that selling the Coleman units (or 

other generating units) , should have been modeled and evaluated in its IRP, Big Rivers 
states that at the time it began working on its IRP in late 2013, it was facing tremendous 

57 /d. at 11 . 

58 Synapse Report at 14. 

59 /d. 

60 Sierra Club Comments at 12. 
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uncertainty on many fronts. Those included: (1) the outcome of its 2012 and 2013 rate 
cases; (2) evaluating whether the Coleman and Wilson units should continue to operate; 
(3) attempting to idle the Coleman units; {4) pursuing sales that would enable the 
Wilson unit to continue operating; (5) negotiating sales agreements with a Nebraska 
consortium; (6) pursuing other replacement load opportunities; (7) pursuing 
opportunities to sell or lease the Coleman and Wilson units; and (8) environmental 
regulations regarding CSAPR and EPA's CPP.61 Big Rivers contends that "[g] iven the 
uncertainty that existed at the time and the need to pursue the Mitigation Plan strategies 
to determine the value of the available opportunities, including more definitive analyses 
in the IRP was just not a reasonable possibility."62 

Big Rivers also states that "(i]n light of all this uncertainty, Big Rivers' 
management prudently did not discard its Wilson and Coleman Stations in a knee-jerk 
reaction to the smelter contract terminations, and instead appropriately investigated the 
Mitigation Plan strategies for maximizing the value of the Wilson and Coleman Stations 
for the benefit of Big Rivers' members and their retail customers."63 It further claims that 
"[b]y not simply throwing away valuable generating assets, Big Rivers is able to keep 
Coleman on its system for only the cost of maintaining it in an idled state while more 
certainty is achieved regarding market prices and environmental regulations."64 Big 
Rivers also argues that "[m]aking definitive plans to retire plants or to sell them at a loss 
without additional certainty would not maximize the value of the plants, and it would not 
be in the best interests of Big Rivers' members or their retail customers."65 

On criticisms of its assumption that it would secure 800 MW of replacement load 
in every scenario it modeled, Big Rivers states that its management used informed 
judgment to develop the assumption that it would obtain the amount of replacement 
load over a five-year period. Big Rivers also states that because it has made no 
permanent decisions on its plans for the Coleman and Wilson Stations, it modeled the 
possibilities about the future of those facilities "that it considered reasonable."66 Big 
Rivers goes on to state that "[l]t is clearly not in Big Rivers' members best interest to 
retire Coleman and Wilson Station or to sell them as a significant loss while Big Rivers 
is in the process of achieving more clarity on future environmental regulations and 
energy and capacity market prices. "67 

61 Response of Big Rivers Electric Corporation to the Comments filed by the Attorney General 
and Sierra Club ("Big Rivers' Reply") at 4. 

62 /d. at 5. 

63 /d. at 4. 

64 /d. at 5. 

65 /d. at 5-6. 

66 /d. at 6. 

67 /d. 
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In response to Sierra Club comments critical of its forecast of capacity prices, Big 
Rivers states that the capacity price forecast it relied upon is supported by MISO's 
estimation of increasing capacity shortfalls continuing through 2023-2024.68 Regarding 
the possibility that its use of the Wood Mackenzie energy price forecast may result in a 
double counting of capacity price revenues, Big Rivers asserts that the specific energy 
market curves that it used in the modeling portions of its IRP did not include any 
capacity costs and that it was approrriate to model market capacity rates and revenues 
separately from energy projections.6 

Concerning comments that are critical of the scenarios included in its IRP, Big 
Rivers states that its IRP includes base case and high and low sensitivities around fuel 
prices and energy and capacity market prices as well as high and low sensitivities of 
carbon prices.70 Big Rivers asserts that it included load sensitivities for base case, mild 
and extreme weather and base case, optimistic, and pessimistic economic conditions, 
plus two sensitivities for environmental compliance costs in its IRP.71 It avers that its 
I RP included sensitivity runs around each of the risks noted by the Sierra Club, and that 
therefore the Sierra Club's implication that the IRP did not include these cases is fa lse.72 

In response to the Sierra Club's criticism that it did not evaluate or propose 
higher levels of DSM/EE, Big Rivers claims that "[i]t is false that Big Rivers did not 
evaluate hi_gher levels of demand-side management ("DSM") and energy efficiency 
measures." It states that GDS performed a potential DSM study to evaluate a range 
of potential EE and Demand Response programs, and that the Sierra Club's "real 
complaint is that Big Rivers did not implement all of the programs the potential study 
found to be cost effective." Big Rivers states that implementing additional EE measures 
would require additional rate increases and that it decided that now was not the right 
time to seek additional rate increases.74 

· 

RESPONSE TO RECOMMENDATIONS ON 2010 IRP 

The recommendations Staff made in its report on Big Rivers' 2010 IRP and Big 
Rivers' responses thereto, all included in Appendix C to Big Rivers' IRP, are as follows: 

68 td. at 9. 

69 /d. at 10. 

70 /d. at 11. 

71 /d. 

72 /d. 

73 /d. at 14. 

74 /d. 
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o Big Rivers should present and discuss its specific models and equations 
with greater specificity. Underlying assumptions and modeling variables need to be 
explained clearly and concisely with as much detail as possible. 

"Refer to Section 4.6 for a detailed description of the forecasting models, 
including the theoretical assumptions supporting the model specifications and each 
model input." 

Section 4.6 of the IRP includes discussions of the following : 

1 . The load forecast database; 
2. Forecast model inputs; 
3. Key load forecast assumptions; and 
4. Forecast model specifications. 

The discussion of these subjects is summarized earlier in this section under the 
heading FORECASTING APPROACH AND MODELS. 

o Big Rivers should consider updating its load forecasts annually. 

"Big Rivers reviews its load forecast annually and adjusts the forecast as 
necessary for planning purposes. When significant changes occur, Big Rivers has 
updated its load forecast more frequently than every two years. Big Rivers submitted 
an updated load forecast to RUS in January 2013 as well as May 2013, each reflecting 
the loss of a smelter load. In accordance with guidelines established by the RUS and 
with its current Load Forecast Work Plan, which is approved by RUS, Big Rivers 
updates and files its load forecast with RUS at least every two years." 

o Big Rivers should explicitly account for future DSM and energy efficiency 
programs in its load forecasts. 

"Big Rivers began explicitly accounting for future DSM and energy efficiency 
programs in its 2011 Load Forecast. The 2014 IRP is based on Big Rivers' 2013 Load 
Forecast, which also explicitly accounts for future program impacts. Refer to Appendix 
A, 2013 Load Forecast, Section 6.5, for details regarding how Big Rivers' future DSM 
and energy efficiency programs are quantified in the load forecast. " 

o Big Rivers should include pending EPA regulations and any other 
regulations that could potentially have major impacts upon its regional and service 
territory economies in its sensitivity analysis. 

"Refer to Section 4. 7 for a discussion of the four sensitivities developed that 
address potential EPA regulations." 

Section 4.7 of the IRP discusses the scenarios summarized in this section under 
the heading Environmental Regulation Scenarios. The first sentence of that section 
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reads, "Big Rivers' base case forecast reflects expected economic growth, current 
Environmental Protection Agency ("EPA") regulations, and normal weather conditions." 
Later in the section , reference is made to the range projections and forecasts that were 
developed and that those included "potential EPA and environmental regulations."75 Big 
Rivers explained that it had developed two environmental scenarios. The first included 
environmental-related costs, except for the cost of CSAPR compliance and the cost of 
complying with carbon regulation. The second scenario added the cost of complying 
with CSAPR to the costs included in the first scenario. 

o Big Rivers should run forecast simulations in its sensitivity analysis in 
order to gain a better understanding of the probability of occurrence for the various 
scenarios, including the potential closure of one or both of the aluminum smelters on its 
system. 

"In addition to the base case forecast, Big Rivers prepared forecast scenarios to 
evaluate the impacts of varying economic conditions, market price sensitivities, fuel 
price sensitivities, weather conditions, and potential environmental regulations. Key 
model inputs were adjusted in developing the economy, market, fuel , weather, and 
environmental regulation scenarios and were set to values that Big Rivers bel ieves 
would be similar to the 95% and 5% points of their respective probability distributions. 
The scenarios developed for potential environmental regulations reflect the sensitivity of 
energy and peak demand to various carbon tax levels relative to the base case forecast, 
as well as to increased rates due to other environmental expenditures." 

Staff is generally satisfied with the responses to its prior recommendations. 
However, as with the 2010 IRP, Staff finds troublesome Big Rivers' position that it 
should wait to evaluate the impacts of pending environmental requirements unti l those 
requirements are more nearly final ized . Hence, Staff concludes that Big Rivers' 
response to the recommendation contained in its report on Big Rivers' 2010 IRP is 
inadequate on this issue. 

DISCUSSION OF REASONABLENESS 

Based on its review of the record , including intervenor comments and Big Rivers' 
reply thereto, Staff is generally satisfied with most aspects of Big Rivers' forecasts for its 
native load.76 Staff considers Big Rivers' discussion of how weather is treated within its 
forecasts and its consideration of the price elasticity of demand to be satisfactory. 
However, Staff would like to see an analysis, in Big Rivers' next IRP, of the impacts of 

75 Big Rivers' IRP at 54. More discussion of this can be found under Environmental Regulation 
Scenarios . 

76 Staffs Discussion of Reasonableness does not address every point raised in the intervenors' 
comments, only those points on wh ich Staff believes Big Rivers' reply was inadequate or not persuasive. 
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using periods of more than and less than 20 years in the development of normal 
weather in Big Rivers' next IRP.77 

In addition, Staff is less than satisfied with the following three aspects of the 
forecasts in Big Rivers' IRP: (1) all scenarios/sensitivities in Big Rivers' IRP assume 
that all existing generating units would operate for the entire planning period; (2) every 
one of the 18 scenarios/sensitivities include the 800 MW of replacement load that is 
included in Big Rivers' Mitigation Plan; and (3) the extent to which pending 
environmental regulations were included in the forecasts. In Staff's opinion, Big Rivers' 
replies to the intervenor criticisms on these three matters are inadequate and non­
persuasive. 

Continued Operation of All Generating Units 
Big Rivers claims that, with the level of uncertainty it faced as it was preparing its 

IRP, "including more definitive analyses in the IRP was just not a reasonable 
possibility." While it was facing uncertainty, Big Rivers was able to perform 18 
scenario/sensitivity analyses for it IRP. It seems quite reasonable for these analyses to 
have included some number of scenarios in which not all of Big Rivers' generating units 
operated for the entire planning period. It may not plan to "retire any generating units in 
the term of the IRP,"78 but that does not obviate the need for Big Rivers' IRP to include 
analyses of potential future circumstances that differ from its current plans. This is 
particularly so given that a possible sale or retirement of some of its generating units is 
a component of Big Rivers' Mitigation Plan. As stated in Staffs report on Big Rivers' 
2010 IRP, "One purpose of a long-range load forecast's sensitivity analysis is to 
investigate how a utility will be affected by adverse conditions and then to plan 
accordingly."79 

In addition, it appears that Big Rivers may have misunderstood the comments on 
this subject. On page 4 of its reply, Big Rivers states that, given the uncertainty it faced 
when its IRP was being prepared, it "prudently did not discard its Wilson and Coleman 
Stations in a knee-jerk reaction to the smelter contract terminations." On page 5 of its 
reply, referring to the Coleman and Wilson units, Big Rivers states, "By not throwing 
away valuable generating assets .... " Finally, on pages 5-6 of its reply, Big Rivers 
states, "Making definitive plans to retire plants or to sell them at a loss without additional 
certainty would not maximize the value of the plants, and it would not be in the best 
interests of Big Rivers' members or their retail customers." These statements imply that 
the intervenor comments were calling for Big Rivers to move forward with the retirement 
or sale of one or more of its generating units when, contrary to these statements, the 
intervenor comments were merely calling for Big Rivers to conduct scenario analyses in 
order to evaluate the impacts of retiring or selling generating units. 

77 In response to Staffs First Request for Information ("Staffs First Request"}, Item 14, Big Rivers 
indicated that it did not consider periods of time more or less than 20 years. 

78 Big Rivers' response to Sierra Club's Initial Information Request ("Sierra Club 1 "), Item 16{g). 

79 Case No. 2010-00443, 2010 Integrated Resource Plan of Big Rivers Electric Corporation (Ky. 
PSC Dec. 21 , 2011}. 
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