Kentucky Public Service Commission

Staff Report on the
2017 Integrated Resource Plan

of Big Rivers Electric Corporation

Case No. 2017-00384

August 2019



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 (BREC) filed its 2017 Integrated Resource Plan
(IRP) on September 21, 2017.2 The IRP includes BREC's plan to meet its customers’
electricity requirements for the period 2017-20313 BREC is a generation and
transmission (G&T) cooperative located in Henderson, Kentucky. It supplies electricity to
three distribution cooperatives that, in turn, provides electric service to retail customers
located in 22 western Kentucky counties. These member cooperatives, Kenergy Corp.
(Kenergy), Meade County Rural Electric Cooperative Corporation (Meade RECC), and
Jackson Purchase Energy Corporation (Jackson Purchase Energy), serve approximately
116,000 customers, of which nearly 90 percent are residential.* Over the four-year period
from 2013-2016, BREC's load remained relatively flat, increasing only slightly from 724
MW to 726 MW.> Total energy requirements, however, declined over the same period
from 4,027,402 MWH to 3,932,115 MWH.® Total system energy and peak demand
requirements are projected to reach 4,372 GWH and 1,279 MW by 2036.” Beginning in
2017, Non-Member load was included in BREC's forecast, 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
interactions with organized energy markets during each year.® Through 2036, Non-
Member load adds between 450 MW to 501 MW to the Peak Demand forecast.®

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

3 While the planning period is 2017 through 2031, much of the information that was provided was
through 2036, and Staff has included the information through 2036 where available.

41RP at 7.

5 Id. at 52, Table 4.2.
6 |d. at 51, Table 4.1.
7 Id. at 49.

g ld.

9 Id. at 52, Table 4.2.
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BREC owns 1,444 MW of net generating capacity at four generating stations:
Reid, Coleman, Green, and Wilson.'® Since May 2014, BREC’s Coleman Generating
Station has been idled. In April 2016, BREC idled its 65 MW Reid Unit 1." At the time
of the IRP filing, the total capacity available to BREC was approximately 1,819 MW
including contractual rights to 197 MW of capacity available from Henderson Municipal
Power & Light's (HMP&L) Station Two generating facilty and 178 MW from the
Southeastern Power Administration (SEPA). However, available capacity is currently
reduced by 24 MW, to 1,795 MW, due to force majeure conditions on the SEPA system.?
Subsequent to the IRP filing, in Case No. 2018-00146,'® the Commission approved,
among other things, BREC's request for a declaratory order confirming that the HMP&L
Station Two units are no longer capable of normal, continuous, reliable operation for the
economically competitive production of electricity. The Station Two units were retired
effective February 1, 2019."

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

Due in large part to the loss of 850 MW of load resulting from the exit of two
aluminum smelters from BREC'’s system in 2013 and 2014, the Commission ordered a
focused management audit in an effort to mitigate the impact of the loss of the smelter
loads.' The final report of the audit was issued in 2015 and included 23 findings and 5
recommendations, of which 3 of the recommendations are relevant to BREC’s
development of its IRP. The results of the audit and BREC’s action plan to mitigate the
impact of the loss of the smelter loads are discussed in more detail in Sections 2 and 4
of this report.

The Commission established a procedural schedule for this case, which allowed
for two rounds of data requests to BREC, an opportunity for intervenors to file comments,
and an opportunity for BREC to file reply comments. Intervenors include the Attorney
General of the Commonwealth of Kentucky by and through the Office of Rate Intervention

0 /d. at 9.
" Id. at 44.

2 |d. at 9. SEPA is expected to return to full capacity sometime in 2019. HMP&L has rights to 12
MW of SEPA capacity, which is assumed in BREC’s IRP analysis to directly offset the HMP&L load. Force
majeure conditions on the SEPA system have reduced HMP&L's allocation to 10 MW. During 2017, BREC
began construction of seven small solar arrays totaling 120 kW direct current whose purpose is educational
in nature.

13 Case No. 2018-00146, Application of Big Rivers Electric Corporation for Termination of Contracts
and a Declaratory Order and for Authority to Establish a Regulatory Asset (Ky. PSC Oct. 23, 2018).

4 See BREC's October 29, 2018 letter in the Post Case Correspondence File for Case No. 2018-
00146.

5 Case No. 2013-00199, Application of BREC Electric Corporation for a General Adjustment in
Rates, (Ky. PSC Apr. 25, 2014).

-3- Staff Report
Case No. 2017-00384



(Attorney General), Kentucky Industrial Utility Customers, Inc. (KIUC), and Ben Taylor
and Sierra Club (Sierra Club). The Southern Renewable Energy Association (SREA) did
not file for intervention in this proceeding but did submit comments.

BREC responded to two rounds of data requests from Staff and each of the
intervenors. The Attorney General, Sierra Club, KIUC, and SREA submitted written
comments to which BREC filed reply comments.

The purpose of this report is to review and evaluate BREC’s 2017 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 resource planning is a dynamic
and ongoing process. Specifically, the Staff's goals are to ensure that:

* 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

* The report includes an incremental component, noting any significant changes
from BREC's prior IRP filed in 2014.

In the current IRP, BREC 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, BREC identified the
following planning objectives:'®

e Maintain a current and reliable load forecast;

* Continue offering cost-effective Demand-Side Management (DSM)
programs to its Members;

¢ |dentify potential new supply-side resources and DSM programs;

e Provide competitively priced power to its Members;

* Maintain adequate planning reserve margins;

o Maximize reliability while ensuring safety, minimizing costs, risks and
environmental impacts; and

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

Even though the Coleman and Reid stations are currently idled, BREC has no
need for new capacity through 2031 in order to maintain an adequate reserve margin.'’
Its existing native load peak is expected to increase from 607 MW in 2016 to 684 MW in

6 |RP at 15.

7 Id. at 19-20.
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2036, reflecting an average growth rate of 0.5 percent.'® Including the projected load
from HMP&L, Non-Member load, accounting for line loss and DSM program effects, the
2036 total system peak is forecasted to be 1,279 MW.'® Energy requirements for BREC's
native load are projected to increase from 3,244,594 MWh in 2016 to 3,593,196 MWh in
2036, also reflecting a 0.5 percent annual growth rate.?® Incorporating HMP&L, line loss
and DSM program effects, the projected 2036 total energy requirement is 4,372,403
MWh.?!

MISO conducts an annual Loss of Load Expectation Study to determine a Planning
Reserve Margin (PRM), Unforced Capacity (UCAP), zonal per unit Local Reliability
Requirements, Capacity Import Limits and Capacity Export Limits. The reliability
objective of the study is to determine a minimum PRM that would result in the MISO
system experiencing a less than a one-day loss of load event every ten years. The 2017
study results indicated that the required reliability level is achieved when the amount of
installed capacity is 1.158 times the MISO coincident Peak. Accordingly, for planning
year 2017/2018, MISO has established a 15.8 percent reserve margin for installed
capacity (ICAP). For planning purposes, BREC adopted MISO’s 15.8 percent reserve
margin. Based on DSM/Energy Efficiency (EE) programs established since 2011, BREC
originally expected to reduce its energy requirements by 144,454 MWh by 2036 and to
reduce its winter and summer peak demands by 23.93 MW and a 21.71 MW, respectively,
by 2036.2 However, due to changes in the composition of BREC’s DSM portfolio since
the filing of the IRP, the estimated future DSM program impacts will be significantly
reduced. See Section 3 for more details. BREC's base case resource plan requires no
capacity additions over the 15-year planning horizon to maintain a planning reserve
margin of 15.8 percent.??

The remainder of this report is organized as follows:

e Section 2, Load Forecasting, reviews BREC's projected load growth and load
forecasting methodology.

e Section 3, Demand-Side Management and Energy Efficiency, summarizes
BREC's evaluation of DSM opportunities.

'8 Id, at 49 and 52, Table 4.2. BREC defines Native System peak demand as the sum of Rural
System coincident peak demand and Direct Serve customer coincident peak demands. Total peak demand
is the sum of Native System, non-member load, HMP&L plus the effects of line losses and DSM programs.

9 Id. at 52, Table 4.2.

20 |d. at 51, Table 4.1. BREC's native load consists of 20 direct serve large commercial and
industrial customers and the remaining rural system customers.

21 |d. at 52, Table 4.2.
22 |d. at 65, Table 4.12.

23 |d. at 150-151.
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e Section 4, Supply-Side Resources and Environmental Compliance, focuses on
supply resources available to meet BREC's load requirements and
environmental compliance planning.

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

It is 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 BREC’s next IRP on September 21, 2020.
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SECTION 2

LOAD FORECASTING

INTRODUCTION

BREC provides power to three distribution cooperatives and those distribution
cooperatives, in turn, provide retail service to customers in 22 counties located in the
Western region of Kentucky. Within BREC's service area, approximately 90 percent of
customer accounts are classified as residential. BREC's 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. BREC prepared its 2017 Load Forecast with the assistance of
GDS Associates, Inc. (GDS). GDS developed the forecasting assumptions, which were
then discussed with BREC's management.

Based on the requirements of the Rural Utility Service (RUS), BREC prepares a
load forecast every two years but makes updates as needed for planning purposes. The
2017 load forecast was completed in July 2017 and adopted by BREC’s Board of
Directors in September 201724 The 2017 forecast's economic outlook was based on
data from the University of Louisville, Woods and Poole Economics, and Moody'’s
Analytics. Additional data was collected from member residential customer surveys, the
RUS Form 7 for each member distribution cooperative, the U.S. Census, the U.S.
Department of Energy's Energy Information Administration (EIA), and the National
Oceanic and Atmospheric Administration.”®> RUS accepts a 20-year historical period as
the basis for normal weather, and BREC used this as the basis for its weather
normalization adjustments.?® Weather data was gathered from the Evansville, Indiana,
Paducah, Kentucky, and Louisville, Kentucky weather stations.?’

Over the 20-year forecast period (2017-2036), a select key assumption includes
the number of households, which is projected to grow at an average rate of 0.1 percent
annually. Employment is projected to increase at an average rate of 0.8 percent annually,
and real average household income is projected to rise at an average rate of 1.7 percent
annually. Gross regional product is projected to grow at an average annual rate of 1.6
percent, and real retail sales at an average annual rate of 1.0 percent. Heating and
cooling degree days are based on 20-year historical averages ending with 2016.%¢

24 [d. at 49.

25 |d. Appendix A, at 38—-39.

%6 Id. at 42 and IRP at 72.

27 |RP Appendix A, at 38 and 42.
?8/d. at 9, 36, 42, and 41, Table 4.2.
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FORECASTING APPROACH AND MODELS

A bottom-up approach is used in developing the load forecast, as projections are
developed for each of the three distribution cooperatives and then aggregated to BREC's
level.?® Energy and Peak Demand are categorized into either rural system or direct serve
customers. Rural system customers include all member system residential, commercial
and industrial customers. The direct-serve class includes all large commercial, and
industrial customers that are under the Large Industrial Customer (LIC) Tariff.

Short-term and long-run econometric and SAE models were developed to forecast
the number of customers and average energy consumption per customer for the
Residential and Small Commercial classes and Peak Demand for the Rural System.
Informed judgment and historical trends were the basis for energy consumption and peak
demand for each large commercial customer. Projections of the number of customers
and energy sales for street lighting and irrigation were based on historical trends. Heating
and cooling parameters are represented as a combination of degree days, equipment
market share, and equipment efficiency. The three factors are then quantified into one
variable.*

Weather Impacts

BREC collects weather data including heating and cooling degree days, and
maximum and minimum monthly temperatures from weather stations in Evansville,
Indiana, Paducah, Kentucky, and Louisville, Kentucky. Additional data is collected from
MDA EarthSat Weather.®' Both BREC’s Rural System customers’ peak demand and
energy consumption are weather sensitive. While BREC is usually a summer peaking
utility, under extreme weather conditions, the total system may peak in the winter. Winter
peaks were set in 2008, 2009, 2014, and 2015.%? In Staff's December 2015 Staff Report
on BREC’s 2014 IRP, Staff indicated that BREC's 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. The results of the analysis have found an
insignificant difference of 2 MW for the 30-year and -1 MW for the 10-year normalization
from the average in Peak MW for the 20-year period.33

2 |d. at 9.

30 Id. at 38 and 45-50.
31 Id. at 38.

%2 Id. at 31, Table 3.14.

33 |RP at 72 and Appendix D at D-3.
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Economic Qutlook

The number of households, non-farm employment, and household income are key
factors driving the energy and demand projections. These factors are projected to grow
in the low to moderate range.®*

Prices and Price Elasticity

Retail energy prices are developed for each of the three distribution cooperatives
by customer class and are expressed as the quotient of total class annual revenue and
annual kWh.®> Each distribution cooperative will see an increase in the nominal price of
electricity over the forecast horizon. The real price of electricity is expressed in annual
amounts to mitigate monthly variations in the average price. The elasticity of demand is
developed using regression models for each distribution cooperative. Collectively, energy
consumption is virtually inelastic with respect to price. For BREC, the residential class is
estimated to have a -0.21 price elasticity. Thus, for a one percent increase in the energy
price, consumption will drop 0.21 percent. Energy consumption for the small and large
commercial classes is not expected to change with energy price changes over the near
term.36

DSM/EE and Demand Response Impacts

BREC conducts periodic residential customer surveys to gather data including
household characteristics and demographics, domicile characteristics, heating and
cooling information, and appliance stock and usage information. The data serves as the
basis for constructing forecast model inputs. Surveys are conducted for each of the
distribution cooperatives in order to assist in the evaluation of potential EE and demand
response programs.®’

BREC conducted a 2017 DSM Potential Study (DSM Study) to evaluate
opportunities for continuing or establishing new EE programs. Within the DSM Study,
programs were evaluated for technical potential, economic potential, achievable potential
over the 2017-2026 period for both residential and commercial/industrial customer
classes. Based on its analysis, BREC incorporated the potential kW and kWh effects of
12 cost-effective programs into its forecasts. Over the forecast period, BREC projects
savings of 9,654 MWh in 2017 growing to 144,454 MWh by 2036. Over the same period,
the reduction in winter peak demand increases from 1.27 MW to 23.93 MW. The
reduction in summer peak demand also rises from 1.45 MW in 2017 to 21.71 MW by

34 |RP at 8.
35 Id.
3% |d. at 8 and 48.

37 IRP at 73 and BREC's Response to Commission Staff's First Request for Information (Staff's
First Request), Item No. 15.
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2036.% These results are subtracted from projected energy and peak demands to
incorporate the effects of DSM and efficiency programs.®?

FORECAST MODELS

BREC utilizes a combination of short-term and long-term econometric and SAE
models to forecast the number of customers and customer energy usage at the Member
system level. The results are then aggregated to the BREC system level. In addition,
peak demand is forecasted at the Member system and BREC's level. The short-term
models provide trend forecasts for up to three years. The long-term models allow for
changes over time in the number of customers, in customer behavior, and the economy
affecting energy usage patterns.

RESIDENTIAL ENERGY SALES

Short-term models are used to forecast up to three years using a time series trend
analysis. In the long-term model, the residential customer forecast is a function of
changes in the number of households served. Residential use per customer is forecasted
using an SAE model. Using monthly data, Heating, Cooling, and Load indices are
developed as dependent variables for the model. The Heating index is a function of
heating degree days, home size, household income, number of households, real retail
price of electricity, space heating market share, and average device efficiency. Increases
in the real electricity prices and efficiency will have a negative effect on electricity use per
customer. Increases in the other variables will increase electricity use per customer.
Similarly, the Cooling index is a function of cooling degree days, household income,
number of households, home size, real retail electricity price, market share of cooling
devices, and device efficiency. The Base Load index is meant to capture the general
trends in usage and characteristics of electricity using devices in the home including water
heaters, refrigerators, standalone freezers, electric ranges and ovens, clothes washers
and dryers, dishwashers, TVs and DVRs, computers, lighting, and other miscellaneous
load. Also, the base Load index is developed such that the effects of changes in the real
price of electricity, household size, and income are taken into account. As with the
Heating and Cooling indices, increases in electricity prices will have a dampening effect
on energy usage, and increases in the number of people in the household or income will
lead to greater usage.*® Total residential energy sales is the product of the number of
residential customers and average energy use per customer.

The number of BREC's residential customers is projected to increase slowly at an
average annual rate of 0.6 percent through 2036. Average use per customer is projected

3% |RP at 65, Table 4.12.
39 |d. IRP Appendix A at 44, Table 4.5.
40 |d. at 46—48.
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to slowly decline over the forecast period from 1,196 kWh per customer per month in 2017
to 1,177 kWh in 2036 as appliance efficiency and saturation increases. Growth in total
residential energy sales, driven by increases in the number of customers is projected to
grow at an average annual rate of 0.5 percent, increasing from 1,425,319 MWh in 2017
to 1,583,290 MWh in 2036.*

SMALL COMMERCIAL AND INDUSTRIAL ENERGY SALES

The number of small Commercial and Industrial (small C&l) customers is derived
using a combination of short-run and long-run models. The small C&l class is made up
of all small commercial and industrial customers with annual peak demand less than
1,000 kW. The short-run, small C&l customer forecast is based on the time trend of
customer growth and is extended three years. For the long run, an econometric model is
used to develop the forecast. The number of small C&l customers is a function of non-
farm employment and the number of customers lagged one period.*?

The average use per customer forecast is developed using an econometric model.
Average use per customer is a function of weighted heating and cooling degree days and
monthly variables. The weighted degree days are the product of degree days and
appliance efficiency. Overall, average use per customer has been trending down as older
equipment is replaced with newer, more efficient equipment. Small commercial total
energy sales are the product of the number of customers and average energy use per
customer.®®

Growth in the number of small C&l customers is projected to increase an average
rate of 1.1 percent per year over the forecast period. As with the residential class,
average use per customer is projected to slowly decline by 0.3 percent annually from
2,985 kWh per customer per month in 2017 to 2,841 kWh in 2036. Total energy sales to
the small C&l class are projected to increase at a rate of 0.9 percent per year from
623,101 MWh in 2017 to 731,169 MWh in 2036. Customer growth is the primary driver
of growth in sales.*

LARGE COMMERCIAL AND INDUSTRIAL CLASS

There are two groups of large commercial and industrial (large C&l) customers,
those in the Rural System and Direct Serve customers. Large C&l customers have
annual peak demand greater to or equal to 1,000 kW. BREC expects its rural system
large commercial customer class to grow from 28 in 2017 to 29 in 2018 and hold steady
through the forecast period. Similarly, there are 20 Direct Serve customers in 2017 and

M |d. at 21, Table 3.5.
42 |d. at 49-50.
43 Id. at 50.

4 Id. at 22, Table 3.6.
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that number is projected to hold steady throughout the forecast period. Energy sales and
peak demand are projected individually for each of the Rural System, and Direct Serve
large C&l customers. For each Member system, the number of customers, energy sales,
and peak demand are set at the most recent historical values and then projected forward
based upon expected changes in operations for each customer.*®> Total energy sales to
the large C&Il customers are projected to climb from 1,106,507 MWh in 2017 to 1,299,566
MWh in 2021 and then hovering between 1,299,566 MWh and 1,303,001 MWh through
2036.46

STREET LIGHTING AND IRRIGATION CLASSES

Both of these customer classes each make up less than 0.1 percent of rural system
sales. Projections for the number of customers and energy sales are based on historical
trends. Energy sales to irrigation customer are projected to hold steady at 194 MWh over
the forecast period. Sales to street lighting are projected to grow at 0.1 percent annually
from 3,396 MWh in 2017 to 3,454 MWh by 2036. 4’

PEAK DEMAND

Regression models are developed for each Member cooperative to project a 1-
hour coincident peak (CP) demand. The individual Member projections are then
aggregated to Rural System CP demand. Rural System peak demand is strongly
influenced by energy sales. Weather effects are included as separate variables as peak
day heating and cooling degree days. Also, monthly peak day average daily
temperatures are included to reflect peak day swings due to weather over the course of
the year.#® Under normal weather conditions, BREC is a summer peaking utility. Over
the forecast period, Rural System summer weather adjusted CP peak demand increases
from 502 MW to 527 MW. The winter weather adjusted CP demand rises from 495 MW
to 517 MW 49

Native System peak demand is the sum of Rural System coincident peak demand,
and Direct Serve customer peak demand. Direct Serve peak demand is developed by
summing Direct Serve non-coincident peak demand and applying a projected coincidence
factor. Rural System and Direct Serve customers are combined for the Native System
peak load forecast. BREC projects the number of Native System customers to hold
steady at 49 over the forecast period. Over the forecast period, distribution system losses

45 Id. at 51.

46 Id. at 23, Table 3.7.

47 Id. at 24-25, Tables 3.8 and 3.9.
48 |d. at 51-52.

49 |d. at 28, Table 3.11.
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are held steady at 3.2 percent.*® Including the effects of DSM programs and distribution

losses, Native System peak demand is projected to increase from 635 MW in 2017 to 684
MW by 2036.5'

HMP&L provides its energy sales and peak demand to BREC.5? HMP&L projects
its energy sales to grow at 0.4 percent annually from 629,574 MWh in 2017 to 679,079
MWh in 2016. Its peak demand is projected to grow from 107 MW in 2017 to 116 MW in
2036.58

NON-MEMBER SALES

Beginning in 2017, BREC plans to sell both energy and capacity to Non-Members
through either bilateral contracts or MISO. Non-member sales projections are based
upon executed long-term transactions and projected potential sales. At the time of IRP
publication, BREC had executed long-term capacity contracts with customers in Missouri
beginning in 2017, Nebraska beginning in 2018, a multi-year MISO contract to a marketer
beginning in 2018 and a 10-year sale to the Kentucky Municipal Energy Agency (KyMEA)
beginning in 2019.54 BREC forecasts Non-Member peak demand to hold steady at 500
MW through 2028 and decline to 450 MW by 2036. Only capacity sales are included in
BREC's forecasts of peak demand.>®

BREC will also make short-term energy sales via bilateral hedges, and
participation in the MISO capacity auction and Day Ahead and Real Time energy markets.
When appropriate, any available energy not otherwise dedicated will be sold in the MISO
spot market via bilateral hedged prices.*®

TOTAL SYSTEM

Neither HMP&L nor Non-Member peak demand is coincident with native load.
Total system non-coincident peak demand is the summation of the weather adjusted
Native System CP demand, HMP&L demand, and Non-Member demand. Transmission
losses are held steady at 2.29 percent. Accounting for transmission losses, Total System
non-coincident peak demand is greatest in the summer and increases from 1,254 MW in

50 |d. at 17, Table 3.1.

51 |d. at 18, Table 3.2 and at 29, Table 3.12.

52 [d. at 52.

53 Id. at 17-18, Tables 3.1 and 3.2.

54 Id. at 2627 and IRP at 41.

5 |RP, Appendix A at 18, Table 3.2 and at 27, Table 3.10.
56 Id. at 27.

-13- Staff Report
Case No. 2017-00384



2017 to 1,279 MW in 2036 and winter peak demand over the forecast period increases
from 1,245 MW to 1,272 MW. 57

SENSITIVITY ANALYSIS

BREC conducted two types of sensitivity analyses modeling extreme and mild
weather scenarios and optimistic and pessimistic economic growth scenarios. For the
weather scenarios, only the residential and small commercial classes show any sensitivity
to variations in weather. Under extreme weather conditions, Rural System energy use
increases approximately seven percent and Native System by five percent over the base
case normal weather assumption. In addition, by 2021, BREC moves from a summer to
a winter peaking utility under extreme weather assumptions. Rural System winter peak
demand increases 15-16 percent and Native System by 13.0 percent.®® The impact on
both Rural System and Native System winter peak demand is nearly twice the impact on
summer peak demand. The Rural System winter extreme scenario impact increase over
the base case scenario is 17.0 percent, while the analogous summer impact is 9.0
percent.>®

The economic growth scenarios were modeled for each customer class. For the
residential class, average household income growth was projected at 3.5 percent
(optimistic) and 0.5 percent (pessimistic). Similarly, price elasticity was modeled at -0.11
(optimistic) and -0.31 (pessimistic). For the small commercial class, the optimistic and
pessimistic forecasts are based on the number of customers growing 50.0 percent above
and 75.0 percent below the base case. Similarly, average use per customer is modeled
10.0 percent above and below the base case. Both irrigation and Rural System large
commercial energy sales are modeled 20.0 percent above and below the base case.
Both street lighting and direct served large commercial customers are modeled 5.0
percent above and below the base case.’® Under the economic growth scenarios, BREC
remains a summer peaking utility. Under the optimistic scenario, Native System energy
use fluctuates 9.0 percent above the base case scenario growing to 17.0 percent above
the base over the forecast period. Similarly, the optimistic scenario for Native System
summer peak demand begins at approximately 9.0 percent above the base case growing
to 18.0 percent above the base case.?’

57 Id. at 18 Table 3.2 and at 30, Table 3.13.
58 [d. at 36, Table 3.17 and at 37, Table 3.18.
9 Id.

60 /d. at 35.

61 |d. at 36, Tables 3.15 and 3.16.
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CHANGES FROM PREVIOUS 2014 IRP

Since the 2014 IRP, BREC has enhanced its forecasting methodology. Previously,
econometric models were developed for each Member system to forecast energy use per
customer. Since then, BREC began using data obtained through its customer surveys
and other data and developed SAE models® for each Member system to forecast
residential and small C&l energy use per customer.®® Since the 2014 IRP, both total
energy requirements and peak demand forecasts are lower, driven by lower forecasts in
the number of households and energy use per customer.

Projected Native System energy requirements have consistently declined from the
2013 forecast (reported in the 2014 IRP). Between the 2013 forecast and the current
forecast, Native System annual sales projections decline between 0.3 percent to 4.0
percent.?* BREC’s Native peak demand projections are slightly higher in the current
forecast as compared to the 2013 forecast.®®

Another important change from the 2014 IRP concerns sales of energy and
capacity to Non-Members. Non-Member load is made up of executed contracts and
projected sales to load and capacity and economic generation in excess of native load
requirements. Excess energy may also be sold in the MISO spot market. In response
to the pending and subsequent loss of two aluminum smelters leaving the BREC system,
BREC’s risk management team developed a Mitigation Plan to begin the process of
offsetting the loss of load. The Commission’s 2014 Management Audit reviewed the
Mitigation Plan and Action Plan Recommendations were issued in 2015. Action Plan
Recommendation 4 called for BREC to continue pursuing increased sales to new and
existing load and new members. The 2017 IRP projects sales to non-Members of up to
501 MW 6

INTERVENOR COMMENTS

There were no comments regarding BREC’s load forecasting modeling,
assumptions, or methodology.

BREC RESPONSES TO PREVIOUS STAFF RECOMMENDTIONS

The 2014 Staff Report made three recommendations regarding BREC’s load
forecast.

62 |d. at 45, Itron MetrixND software was used to develop the SAE models.
%3 |RP at 31-32.

54 |d. Appendix A, at 13, Table 2.2.

55 |d. at 14, Table 2.3.

56 Id. at 11 and IRP at 32.
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« BREC should develop a more diverse group of forecast scenarios, which
includes a meaningful number of alternatives that are not part of its Mitigation
Plan.

e BREC should include new or pending environmental regulations, which may
impact its generation fleet in its sensitivity analyses in a manner that shows
how it may respond to such regulations.

« BREC’s next IRP should include an analysis of the impacts of using periods
less than and greater than 20 years in the development of normal weather for
use in its load forecasts.

BREC addressed these recommendations in its current IRP load forecast section.
Staff is satisfied with and accepts BREC's responses to the forecasting related
recommendations from the 2014 IRP.

DISCUSSION OF REASONABLENESS

Staff is satisfied with BREC's load forecasting overall. BREC's forecasting
methodology incorporates a significant number of factors and assumptions. It is robust
and well documented. Overall, the forecasting results appear to reflect the economic and
demographic characteristics accurately in and changes affecting BREC’s service territory.
One area of remaining concern is the replacement of the aluminum smelter load. BREC's
progress toward replacing that load was reasonably reflected in its load forecasts.

RECOMMENDATIONS FOR BREC's NEXT IRP

The following are Staff's recommendations regarding BREC's load forecast in its
next IRP.

e Continue to explore ways to enhance residential and small C&l load forecasts
and provide discussions of any refinements to forecasting methodology.

e Continue to provide comparisons of actual to forecasted results for the
residential and small C&I classes along with discussions of reasons for any
differences between forecasted and actual results.

* Continue to provide comparisons between actual and forecasted summer and
winter peak demands using a variety of normalization periods. Provide a
discussion of the reasons for any significant differences between actual and
forecasted peak demands.

e Continue to explore new markets, including economic development efforts
within its service territory, to replace the loss of the smelter loads and provide
a discussion of BREC's efforts and how its efforts are reflected in the load
forecast.
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SECTION 3
DEMAND-SIDE MANAGEMENT AND ENERGY EFFICIENCY
INTRODUCTION

Demand-Side Management and Energy Efficiency (DSM/EE) programs are
designed to make the production and delivery of energy more cost-effective with the goal
to increase the efficient use of electricity. Each of BREC’s three Member Cooperatives
budgets, plans, administers and implements DSM/EE programs independently. Member
Cooperatives invoice BREC monthly for costs incurred for promotion and incentives and
BREC tracks retail member participation and calculates program impacts for reporting
purposes. Interms of DSM and EE, BREC has made significant changes in its offerings
since the 2017 IRP was filed. BREC offered 15 programs®” at the filing date of this IRP.
On June 30, 2017, BREC filed a separate case to propose certain DSM tariff revisions.%®
In that case, the Commission approved tariff changes that discontinued two residential
weatherization DSM programs effective on December 21, 2017. On July 6, 2018, BREC
filed an additional separate case with the goal of eliminating a majority of the DSM
offerings.®®* The Commission subsequently approved tariff changes that decreased
BREC’s DSM portfolio to a total of four programs. These four programs were to be
phased out through June 30, 2019, and BREC'’s request to create a Low-Income
Weatherization Assistance DSM Program was approved.

DSM/EE PROGRAM SCREENING & EVALUATION PROCESS

BREC commissioned GDS to conduct a study (DSM Study) of potential demand
response and EE programs in its service territory.”” The study evaluates the cost-
effectiveness of potential DSM measures when determining which to implement.
Potential programs are screened for Technical Potential, Economic Potential, and
Achievable Potential. Another screening criterion, Program Potential was evaluated as
well, the results of which were based upon a specific program budget of either $1 million
or $2 million.”” The DSM Study covered the 10-year period of 2017-2026.2 The DSM

7 IRP at 86.

8 See Case No. 2017-00278, Tariff Filing of Big Rivers Electric Corporation to Revise Certain
Demand-Side Management Programs (Tariff Filing), (Ky. PSC June 30, 2017).

69 See Case No. 2018-00236, Demand-Side Management Filing of Big Rivers Electric Corporation
on Behalf of Itself, Jackson Purchase Energy Corporation, and Meade County R.E.C.C. and Request to
Establish a Regulatory Liability (DSM Filing), (Ky. PSC July 6, 2018).

70 |RP, Energy Efficiency and Demand Response Potential Report (Appendix B-DSM Potential
Study).

 Id. at 2.

72 The energy and demand impacts of the 15 energy efficiency programs already in place as of
2017 were included in BREC's load forecast.
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Study results show that over the ten-year study period, maximum energy savings of
1,174,792 MWh is theoretically achievable under the Technical Potential scenario. In
addition, under the Technical Potential scenario, maximum summer and winter demand
savings of 224.3 MW and 128.0 MW, respectively, are theoretically possible. The
Economic Potential analysis is a subset of the technical potential that is economically
cost-effective as compared to conventional supply-side resources. Under the Economic
Potential scenario, energy savings of 845,682 MWh, and summer and winter demand
reductions of 41.6 MW and 36.1 MW, respectively, are possible. Applying the screening
criteria yields for the Achievable Potential category generates a result of 228,863 MWh
of energy savings, 41.6 MW of summer peak savings, and 36.1 MW of winter peak
savings. Using the funding scenario with the budget criteria of $1 million shows results
for the energy, summer and winter demand savings of 68,339 MWh, 10.5 MW, and 8.5
MW, respectively.”

The Total Resource Cost (TRC) test and the Utility Cost Test were used to evaluate
the potential EE measures. In addition, the TRC test was used to determine economic
potential savings.”* The determination of the potential measure's cost-effectiveness
relative to the benefits of its projected load impacts is measured by the Benefit to Cost
ratios (net benefit). A TRC score of 1.0 or greater indicates that the net present value of
benefits is greater than costs. At the Member system level, potential DSM measures
were screened using the GDS Benefit/Cost Screening Model.”

The TRC test is the main criterion BREC used to screen DSM measures. 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 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 costs are included in this
test.

ENERGY EFFICIENCY INITIATIVES

BREC has multiple EE programs whose results are not easily quantifiable such as
member websites, energy use assessments, the recently installed solar arrays, and
evaluation programs.’”” BREC does not track the energy impacts of such programs.

73 |RP, Appendix B-DSM Potential Study, Table 1-1, Summary Results for Energy and Demand.
4 [d. at 3.

5 IRP at 26-27.

76 Id. at 27.

7 |RP at 65 and 66.
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PROGRAM DESCRIPTIONS

For the development of this IRP, BREC premised its 2017 load forecast on the
continuation of all of its existing DSM/EE programs. Following is a list of each of BREC's
programs by customer class whose impacts are included in the load forecast.

Residential Programs

DSM-01 High Efficiency Lighting Replacement
DSM-02 Energy Star Clothes Washer Replacement
DSM-03 Energy Star Refrigerator Replacement

DSM-04 Residential High Efficiency Heating, Ventilation, and Air Conditioning
(HVAC)

DSM-05/DSM-10/DSM-13 Residential Weatherization
» DSM-06 Touchstone Energy New Home
 DSM-07 Residential HVAC Tune-Up

Commercial/Industrial (C/l) Programs

DSM-08 C/I High Efficiency Lighting
DSM-09 C/I General Energy Efficiency
DSM-07 C/l HVAC Tune-Up

DSM-11 C/I High Efficiency HVAC

Other
. DSM-12 High Efficiency Outdoor Lighting

Contemporaneously with BREC's IRP filing, the Commission was in the process
of investigating the efficacy of electric utilities’ continuing their DSM/EE programs. In
Case Nos. 2017-002787% and Case No. 2018-00236, BREC filed revised tariff sheets
proposing to withdraw nearly all of its existing DSM programs. Of the remaining
programs, four were phased out by June 30, 2019,”2 as approved by the Commission
including:

DSM-04, Residential High Efficiency HVAC Program;
DSM-08, C/I High Efficiency Lighting Program;
DSM-11, C/I High Efficiency HVAC Program; and
DSM-12, High Efficiency Outdoor Lighting Program.

The Commission also approved Jackson Purchase Energy and Meade County
RECC's requests to modify and phase out their respective remaining DSM programs by
June 30, 2019.%9 Kenergy Corporation filed a separate tariff withdrawing its DSM

8 Case No. 2017-00278, Tariff Filing of Big Rivers Electric Corporation to Revise Certain Demand-
Side Management Programs. (Ky. PSC Dec. 21, 2017).

7% Case No. 2018-00236 at 10, (Ky. PSC Dec. 12, 2018).
80 /d;
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programs.f" In Case No. 2018-00236, BREC petitioned the Commission to grant
permission to implement two new DSM programs. The Commission approved the
implementation of one, the Low-Income Weatherization Assistance Program.8

DSM PROGRAMS THAT ARE DISCONTINUED:

DSM-01 - High Efficiency Lighting Replacement Program;

DSM-02 - ENERGY STAR® Clothes Washer Replacement Incentive Program;
DSM-03 - ENERGY STAR® Refrigerator Replacement Incentive Program;
DSM-05 - Residential Weatherization Program;

DSM-06 - Touchstone Energy® New Home Program;

DSM-07 - Residential/Commercial HVAC & Refrigeration Tune-Up Program;
DSM-09 - C/I General Energy Efficiency Program;

DSM-10 - Residential Weatherization Program - Primary Heating Source Non-
Electric; and

» DSM-13 - Residential Weatherization A La Carte Program.

While BREC's rates contain a DSM component based on forecasted annual DSM
spending of approximately $1 million, it anticipates much less spending on DSM in future
years than the amount recovered through rates, which would result in annual savings of
approximately $750,000 once the remaining DSM programs are phased out in 2019, and
the Low-Income Weatherization Assistance program is established.?3 The Commission
found it reasonable for BREC to create a regulatory liability for the unspent portion of the
$1 million of DSM revenues. The regulatory liability would be offset in BREC’s next rate
case against the regulatory asset associated with the annual depreciation expense for
the Wilson Generating Station.?

DSM DEMAND RESPONSE PROGRAMS

The DSM Study prepared by GDS evaluated a total of 15 potential demand
response programs for the Residential, Commercial and Industrial customer classes. The
programs included air conditioner cycling, water heater controls, time-of-use rates, critical
peak pricing, smart thermostats, lighting applications, distributed generation, energy
management systems, and interruptible rates.®> Because the MISO region as a whole
and BREC, in particular, are long on generation capacity, the value of demand response
programs is low. Even though two programs passed the TRC test, Commercial
Distributed Generation and Interruptible Rate, BREC has chosen to forego pursuing a

81 Tariff Filing System 2018-00293, (filed June 13, 2018).
82 Case No. 2018-00236 at 10, (Ky. PSC Dec. 12, 2018).
83 Id. at 9.

84 |d. at 8-9.

85 |RP at 86, Table 5.6 and Appendix B at 39, Table 5.5.
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formal demand response program at this time. BREC will continue to monitor
opportunities for demand response and to monitor technology changes that may allow for
effective demand response programs at lower costs. 8

RESPONSE TO RECOMMENDATIONS ON 2014 IRP

The 2014 Staff Report made six recommendations regarding BREC's DSM and
EE programs.

* Include estimates of costs associated with proposed and potential
environmental rules in future DSM/EE benefit/cost analyses.

e Research and report on best practices for DSM/EE program promotion,
educational programs, and innovative marketing opportunities.

* Research and report on possible partnering with its member cooperatives in
order to enhance marketing and reduce advertising costs.

¢ Report on the work undertaken to enhance the evaluation, measurement, and
verification procedures to ensure DSM/EE programs are achieving expected
goals.

¢ Continue to monitor opportunities for demand response.

¢ 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 curriculum. The program is operated under
contract by National Energy Education Development (NEED).

BREC addressed these recommendations in its current IRP, DSM Section 5 and
in Supply-Side Analysis and Environmental, Section 6.

Regarding the recommendation that BREC is to consider developing a DSM
education program similar to that offered by Duke Kentucky and operated under contract
by NEED, BREC and its Member Systems, considered this type of education program,
but determined that designing an educational program built around BRECs’ solar
education and demonstration project would be more beneficial.?”

Commission Staff also recommended that BREC include estimates of costs
associated with proposed and potential environmental rules in future DSM/EE benefit/cost
analyses. There has been no new carbon emission legislation passed at either the federal
or state level since 2014, so BREC estimates the cost of complying with environmental
regulations at $0/ton for carbon emissions. BREC will continue to monitor state and
federal policies in order to determine if future analysis should include environmental costs
offset by DSM/EE programs.®®

86 Id. at 87-88.
87 |RP at 96.
8 Id.
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In response to Commission Staff’'s recommendation to continue researching and
reporting on the best practices for DSM/EE program promotion, educational programs,
and innovative marketing opportunities, BREC will continue to study and evaluate other
regional EE programs. They will also study promotional efforts as well as monitor other
utility innovation in DSM through the website, Cooperative.com and the most recent State
EE Scorecard published by the ACEEE.?°

BREC's response to Commission Staff's recommendation to enhance marketing
and reduce advertising costs by possibly collaborating with its member cooperatives is
ongoing. BREC continues to work with its Members to track the participation in each
individual program and the impact of those enacted measures on the load. BREC
believes the current evaluation, measurement and verification procedures are appropriate
for tracking its current EE program impacts.?°

PUBLIC / INTERVENOR COMMENTS:

Neither the Attorney General nor SREA had any comments pertaining to DSM.
However, the Sierra Club argues that BREC is disregarding the results of its own DSM
study, which showed that six of its existing DSM programs had positive net benefits.
Furthermore, by withdrawing its DSM programs, BREC is depriving its customers of
additional savings that could come from pursuing cost-effective DSM programs.®' Sierra
Club cites the DMS Study commissioned by BREC to note that the Program option of
spending $2 million rather than $1 million nets more than double the benefits.®? Sierra
Club further argues that BREC used outdated information to dismiss the option of
diversifying its energy portfolio into renewable energy resources.??

BREC RESPONSE TO SIERRA CLUB COMMENTS:

In response to Sierra Club comments, BREC argues that, in Case No. 2018-00236,
the Commission approved the ultimate removal of all of the existing DSM and EE
programs due to those programs not being cost-effective.** BREC explains that it plans
to provide funds to community action agencies in order to accommodate a need for low-
income weatherization initiatives. BREC states that it and its Members will also continue
to provide EE education to all retail members and customers so they may make informed
energy use decisions. In addition, BREC will provide assistance to its Member staffs and

8 American Council for an Energy-Efficient Economy (http://aceee.org/state-policy/scorecard).
% |RP at 94-97.

91 Ben Taylor and Sierra Club's Comments on the 2017 Integrated Resource Plan of Big Rivers
Electric Corporation at 14 (filed Oct. 12, 2018).

% Id.
93 Id. at 12.
94 BREC's Response to Comments at 23.
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