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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.

Kentucky Power Company (“Kentucky Power”) filed its 2016 Integrated Resource
Plan (“IRP”) with the Commission on December 20, 2016. The IRP includes, among
other things, Kentucky Power’s plan for meeting its customers’ electricity requirements
over a 15-year forecast period from 2017 through 2031.

By Order dated January 19, 2017, a procedural schedule was established that
provided for two rounds of data requests, an opportunity for Intervenors to file written
comments, and an opportunity for Kentucky Power to file a response to any Intervenor
comments. Intervenors in this matter are the Attorney General of the Commonwealth of
Kentucky, by and through the Office of Rate Intervention (“Attorney General’); Kentucky
Attorney General Industrial Utility Customers, Inc., (*KIUC”); and Jim Webb and the
Sierra Club (jointly “Sierra Club”).

Kentucky Power, a subsidiary of American Electric Power (“AEP”), supplies
electricity to approximately 168,000 retail customers in eastern Kentucky. As part of its
customer base, Kentucky Power serves the metal, chemical and allied products,
petroleum refining, and coal mining industries. Kentucky Power also provides
wholesale power to the Vanceburg and Olive Hill municipal electric systems.

This report provides a review and evaluation of Kentucky Power's 2016 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 IRPs. Staff recognizes resource planning to be a dynamic
and ongoing process. Specifically, 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 also includes an incremental component, noting any significant

changes from Kentucky Power's most recent IRP, filed in 2013."

' Case No. 2013-00475, Integrated Resource Planning Report of Kentucky Power Company to
the Kentucky Public Service Commission, (Ky. PSC Dec. 8, 2014) (2013 IRP”).
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Kentucky Power is one of the AEP operating companies that comprise the AEP
eastern transmission system (“AEP-East”). For more than 75 years, the AEP-East
utilities that owned generating facilities coordinated the planning and operation of their
generation under the provisions of the AEP Interconnection Agreement (“Pool
Agreement”). The AEP-East utilities terminated the Pool Agreement effective January
1, 2014, resulting in Kentucky Power being responsible for its own load requirements for
capacity, including any required reserve margin. Kentucky Power is a party to a power
coordination agreement (“PCA”).2 The most recent change to the PCA was the addition
of Wheeling Power Company (“WPCo”) effective June 1 2015. This addition was the
result of WPCo acquiring a 50 percent undivided interest in the Mitchell Plant. This
change had no impact on Kentucky Power’s obligation under the PCA. Kentucky Power
states that no further changes to the PCA are under consideration at this time.®

Kentucky Power’s system peak demand historically has occurred in the winter
season. Kentucky Power reported its record system peak of 1,685 megawatts (“MW?)
in January 2005.* Its record summer peak demand, 1,358 MW, occurred in July 2005.5
Kentucky Power’s most recent summer peak was 1,044 MW, on August 9, 2016, and its
most recent winter peak was 1,342 MW, on January 19, 2016.%5 In 2015 Residential,
commercial, and industrial sales accounted for approximately 32, 20, and 40 percent of
its load, respectively.” The remaining 8 percent of its load was attributed to public-street
and highway lighting, sales for resale, and all other categories.

On January 1, 2014, Kentucky Power added 780 MW of capacity when it
acquired a 50 percent ownership interest in Units 1 and 2 of the Mitchell Plant

2 The PCA currently provides for Appalachian Power Company (“APCo”), Indiana Michigan
Power (“I1&M”"), Kentucky Power and WPCo to participate collectively (a) under a common Fixed Resource
Requirement (“FRR”) capacity plan in PJM Interconnection, LLC (“PJM”), and (b) in specified collective
off-system sales and purchase activities. Under the PCA, generation is not planned on a single-system
basis as it was under the previous Pool Agreement. Rather, APCo, I&M, Kentucky Power and WPCo,
individually, are required to own or contract for sufficient generation to meet their respective load and
reserve obligations.

®IRP at 30.
4 Id. at 28.
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& 1d.

7 Id. at 170, Exhibit C-1.



generating facility located in Moundsville, West Virginia.® This acquisition was based on
Kentucky Power’s decision to retire Big Sandy Unit 2 in 2015 rather than incur the cost
to bring the unit into compliance with environmental emissions limits established by the
U.S. Environmental Protection Agency (“EPA”). On December 6, 2013, Kentucky
Power submitted an application for Commission approval to convert Big Sandy Unit 1 to
natural gas, also in response to environmental emission limits.® The Big Sandy Unit 1
conversion was completed in 2016 and has a PJM Installed Capacity rating of 285
MW.'® Kentucky Power has a unit power agreement under which it purchases 393 MW
of capacity from the affiliate-owned Rockport Plant in southern Indiana (“Rockport
UPA”). While the agreement, by its terms, will expire on December 7, 2022, for
purposes of its IRP, Kentucky Power assumed the Rockport UPA would be in effect
through the entire 15-year IRP planning period."" A dry sorbent injection system was
installed on Rockport Units 1 and 2 in 2015, resulting in no change to unit capacities.'?

In order to determine the appropriate level and mix of incremental supply-side
and demand-side resources to include in its portfolio, Kentucky Power utilized the
Plexos Linear Program (“Plexos LP”) optimization model to develop least-cost resource
portfolios under a variety of pricing and load scenarios.’® Kentucky Power used the
results of the modeling to develop a Preferred Plan in the IRP during the 2017-2031
planning period.™ The major features of the Preferred Plan include: (1) investing $6
million/year in demand-side management (“DSM”) through 2024; (2) adding 75 MW
(nameplate capacity)/year of wind resources beginning in 2018, for a total of 300 MW
through 2021; (3) adding utility scale solar, beginning with 10 MW in 2019, for a total of
130 MW by 2031; (4) implementing customer and grid energy efficiency (“‘EE”)
programs, including Volt VAR Optimization (“VVQO), reducing energy requirements by

& Case No. 2012-00578, Application of Kentucky Power Company for (1) a Certificate of Public
Convenience and Necessity Authorizing the Transfer to the Company of an Undivided Fifty Percent
Interest in the Mitchell Generating Station and Associated Assets, (2) Approval of the Assumption by
Kentucky Power Company of Certain Liabilities in Connection with the Transfer of the Mitchell Generating
Station, (3) Declaratory Rulings, (4) Deferral of Costs Incurred in Connection with the Company’s Efforts
to Meet Federal Clean Air Act and Related Requirements, and (5) All Other Required Approvals and
Relief (Ky. PSC Oct. 7, 2013).

9 Case No. 2013-00430, Application of Kentucky Power Company for a Certificate of Public
Convenience and Necessity Authorizing the Company to Convert Big Sandy Unit 1 to a Natural Gas-Fired
Unit and for All Other Required Approvals and Relief (Ky. PSC Aug. 1, 2014).

0 IRP at 61.

" Id. at 14.

2 /d, at 61.

8 Id. at 15. Kentucky Power modeled the results through 2035, instead of the 15-year planning
period in the IRP, to properly consider the various cost-based “end-effects” for the resource alternatives

being considered.
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over 90 gWh and 70 MW of capacity by 2031; (5) assuming customers add Distributed
Generation (“DG”) (i.e. rooftop solar) capacity totaling 1.1 MW (nameplate) by 2031; (6)
adding 10 MW (nameplate) of battery storage resources in 2025; (7) assuming a host
facility is identified such that a combined heat and power (“CHP”) project can be
implemented by 2022; (8) continuing operation of its existing generation facilities,
including Big Sandy 1, through 2030, and its share of the Mitchell Units; and (9)
continuing the Rockport UPA.™

Since October 1, 2004, AEP-East, including Kentucky Power, has been under
the functional control of PJM Interconnection, LLC (“PJM”), a regional transmission
organization (“RTO”) approved and authorized by the Federal Energy Regulatory
Commission (“FERC”). The Commission approved Kentucky Power’s integration into
PJM in Case No. 2002-00475.' PJM directs the dispatch of AEP-East generation and
determines the reserves required to maintain resource adequacy within its footprint.
AEP-East’s transmission system extends from Virginia to Michigan; contains 345 kV,
500 kV, and 765 kV lines; and interconnects with several neighboring power systems.'”
The number of interconnections AEP-East has with other large control areas provides
increased reliability to the region.

Kentucky Power describes its IRP process as a continuous activity in which its
assumptions are reviewed as new information becomes available and modified when
appropriate.'® The level of uncertainty facing electric utilities means the assumptions in
resource expansion plans are subject to change. Faced with a highly uncertain future,
Kentucky Power states that this IRP is not a commitment to a specific course of action.
Pending regulatory restrictions, technology advancements, changing energy supply
pricing fundamentals, the uncertainty of demand, and EE advancements all contribute
to making resource planning increasingly complex. Such complexity, according to
Kentucky Power, makes flexibilty and adaptability a necessary part of resource
planning. A final issue that must be factored into resource planning is the challenge of
investing in capital-intensive generation infrastructure under current economic
conditions.

Kentucky Power’s winter peak is expected to decrease from 1,362 MW in 2017 to
1,315 MW in 2031, a -0.3 percent average annual decrease once the impacts of its EE
programs are acknowledged.”® Its summer peak is expected to decrease from 1,052

15 /d. at 16.

6 Case No. 2002-00475, Application of Kentucky Power Company d/b/a American Electric Power
for Approval, to the Extent Necessary, to Transfer Functional Control of Transmission Facilities Located in
Kentucky to PJM Interconnection L.L.C. Pursuant to KRS 278.218 (Ky. PSC May 19, 2004).

7 |RP at 89-90.

'8 Id. at 23.

'° /d. at 175, Exhibit C-5.



MW to 1,041 MW over the same period, reflecting a -0.1 percent annual decrease.?°
These rates are different from those reported in Kentucky Power’s 2013 IRP, when its
winter peak and summer peak annual growth rates were projected to be 0.1 percent
and 0.3 percent, respectively.?’

On February 23, 2017, the Commission initiated an investigation into the
reasonableness of the DSM programs and rates of Kentucky Power.??> The Commission
opened the investigation due to an approximately 2,000 percent increase in the DSM
rates charged to Kentucky Power’s customers in 2016, and in light of the worsening
economic conditions in its service territory.2® This investigation will be discussed further
in Section 3 of this Report.

The remainder of this Report is organized as follows:

o Section 2, Load Forecasting, reviewing Kentucky Power’s projected load
growth and load forecasting methodology.

o Section 3, Demand-Side Management and Energy Efficiency,
summarizing Kentucky Power’s evaluation of DSM opportunities.

o Section 4, Supply-Side Resources and Environmental Compliance,
focusing on supply resources available to meet Kentucky Power's load requirements
and environmental compliance planning.

o Section 5, Integration and Plan Optimization, discussing Kentucky Power’s
overall assessment of supply-side and demand-side options and their integration into an
overall resource plan.

The report contains Staff's recommendations for Kentucky Power's next IRP.
Staff’'s recommendations are contained in Sections 2, 3, and 4.

Departures from the filing schedule established in 807 KAR 5:058 have caused
overlapping IRP filings. To minimize future overlaps, in conjunction with changes in
other utilities’ filing schedules, Staff recommends to the Commission a filing date for
Kentucky Power’s next IRP of December 21, 2019.

20 [d.
212013 IRP Staff Report at 4.

22 Case No. 2017-00097, Electronic Investigation of the Reasonableness of the Demand-Side
Management Programs and Rates of Kentucky Power Company (Ky. PSC Jan. 18, 2018).

2 Id at 1.
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SECTION 2
LOAD FORECASTING

INTRODUCTION

Kentucky Power’s load forecasts for the major customer classes were developed
using econometric, statistically adjusted end-use (“SAE”) models and analyses of time-
series data.?* Energy forecasts incorporate national and regional economic forecasts
provided by Moody’s Analytics.>> Peak demand forecasts are based on revenue class
sales, energy loss multipliers, weather, 24-hour load profiles, and calendar
information.?®

For its load forecast, Kentucky Power applies a blend of short-term and long-term
econometric models. The first full-forecast year is generated with short-term regression
models that analyze the latest sales and weather data but do not incorporate ties to
economic factors. The longer-term models account for changes in both the economy
and customer consumption. These models incorporate regional economic forecast data
for income, employment, household size, output, and population.

The shorter-term model inputs weather and recent load growth trends as the
primary variables in forecasting monthly energy sales. Over time, however, energy
consumption in all classes is influenced by demographic and economic factors and
changes in the stock of electric-using equipment. Hence, the long-term models
incorporate these long-term factors. Energy prices are important also but are more
influential in the long term as consumers are able to adjust and change their levels of
energy consumption over time while adjustments to energy consumption are
constrained in the short term.

CUSTOMER FORECAST MODELS

The customer count forecast also utilizes a blend of both short-term and long-
term models. For the short term, Kentucky Power employs time series models, with
intervention on an as-needed basis, using Autoregressive Integrated Moving Average
(“ARIMA”) methods of estimation. The short-term time horizon is 24 months. The long-
term customer count model is monthly for 30 years. This model employs economic and
demographic variables as well as a lagged dependent variable to capture the
adjustment of customer growth to changes in the economy.

24 |RP at 36.
25 |d. at 34.

2% [d. at 37.



SHORT-TERM FORECASTING MODELS

The goal of the short-term forecasting models is to produce accurate forecasts
for the first year into the future.?” Short-term models use monthly and seasonal binary
variables, time trends, and monthly heating and cooling degree-days, and rely on
ARIMA modeling. The heating and cooling degree-days are calculated from weather
data taken from weather stations throughout Kentucky Power's territory. Separate
models for the residential, commercial, industrial, other, and wholesale classes are
estimated.?®

LONG-TERM FORECASTING MODELS

The goal of the long-term forecasting models is to produce an accurate forecast
for up to 30 years in the future.?® Kentucky Power uses various structural models to
produce load forecasts based upon the economic outlook of the U.S. economy, its
service territory, and relative energy prices.

Supporting models of natural gas prices and regional coal production are used as
inputs into the internal energy forecast. For natural gas prices, Kentucky Power uses a
forecast of state natural gas prices for three primary sectors: residential, commercial,
and industrial. It also uses a regional coal production model as an input in its mine
power energy sales forecast. Both the natural gas price forecasts and the coal
production forecasts were obtained from the U.S. Department of Energy's (“DOE”)
Energy Information Administration’s (“EIA”) 2015 Annual Energy Outlook.%°

RESIDENTIAL ENERGY SALES

The residential sales forecast is calculated as the product of the class customer
count forecast and the usage per customer forecast. The final forecast is a blend of the
short-term and long-term models.

Residential usage is estimated using an SAE model. There are three variables
developed for the energy use forecast heating, and cooling, variables to estimate
weather sensitive usage, and an “other” variable to estimate non-weather sensitive
usage.®' The heating variable reflects heating equipment saturation, heating equipment
efficiency standards, and the thermal integrity and size of homes. The cooling variable

27 |d. at 39.

28 |d. at 39. Unique forecasts for ten large industrial customers are modeled, with one model for
the remainder of the industrial sector.

2 [d. at 40.
% Id. at 41.

31 Id. at 42.



reflects cooling equipment saturation, cooling equipment efficiency standards, and the
thermal integrity and size of homes. Both the heating use variable and the cooling use
variable are based on billing days, degree-days, household size, personal income,
natural gas prices, and electricity prices. The “other” variable is a function of appliance
and equipment saturation levels, average monthly billings days, household size, real
personal income, and natural gas and electricity prices.

Appliance saturations come from Kentucky Power’s residential customer survey.
Saturation forecasts and efficiency trends are based on EIA forecasts and analysis by
Itron.32 The thermal integrity and size of homes are for the East North Central Census
Region and are based on DOE and Itron data. The number of billing days and the
electric price forecast are developed from internal data. Economic and demographic
forecasts are obtained from Moody’s Analytics. The residential SAE model incorporates
the effects of the EPAct, EIA, American Recovery and Reinvestment Act of 2009, and
Energy Improvement and Extension Act of 2008.%3

From 2011 to 2015, Kentucky Power’s residential energy sales declined from
2,342-gigawatt hours (“gWh”) to 2,192 gWh, which represents an average annual
growth rate of -1.6 percent.3* Over the 2017-2031 forecast period, Kentucky Power’s
residential energy sales are projected to decline. In 2017, residential energy sales are
projected to be 2,125 gWh, while by 2031 they are projected to be 1,983 gWh, which
represents an average annual growth rate of -0.5 percent.3

COMMERCIAL ENERGY SALES

Commercial energy sales are estimated in a manner similar to residential by
employing an SAE model based upon heating, cooling, and an “other” variable. The
model variables utilize efficiencies, square footage, and equipment saturations for the
East North Central Regional. Additionally, electric prices, economic drivers, heating and
cooling degree-days, and billing cycle days are used.

From 2011 to 2015, Kentucky Power's commercial energy sales have declined
from 1,381 gWh to 1,323 gWh, an average annual decline of -1.1 percent.*® Over the
2017-2031 forecast period, Kentucky Power's commercial sales are expected to decline

% |d. at 43. ltron is a consulting firm with expertise in energy modeling who developed the SAE
model.

3 Id.
34 |d. at 170, Exhibit C-1.
.
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slightly from 1,319 gWh to 1,272 gWh, which represent an average annual growth rate
of -0.2 percent.®”

INDUSTRIAL ENERGY SALES

Kentucky Power models mine power energy sales separately because of the size
and importance of these customers to Kentucky Power’s overall industrial sales base.
For mine power energy sales, the forecast is based on regional coal production and
service area mine power electricity prices. Additionally, local information regarding
mine openings, closures, or load adjustments is incorporated into the model. For all
other industrial sales, Kentucky Power used a combination of economic and pricing
variables coupled with specific service territory information from customer service
engineers.*®

From 2011 to 2015, Kentucky Power’s industrial energy sales have declined from
3,250 gWh to 2,693 gWh, an average annual rate of -4.6 percent.*®* Over the 2017-
2031 forecast period, Kentucky Power's energy sales forecast is expected to level off
and remain relatively stable with expected sales of 2,499 gWh in 2017 and 2,527 gWh
in 2031, a 0.1 percent annual growth rate.*°

ALL OTHER ENERGY SALES

This category is comprised of public street and highway lighting and wholesale
energy sales. The public street and highway lighting energy sales forecast is a function
of service area commercial employment and binary variables. The wholesale energy
sales are a function of service area employment, energy prices, heating and cooling
degree-days, and binary variables. Other Energy sales have declined at an average
annual rate of -1.0 percent over 2011-2015 from 105 gWh to 100 gWh.*! Over the
forecast period of 2017-2031, Other Energy sales will decrease slightly with projected
sales declining from 101 gWh in 2017 and to 99 gWh in 2031, an average annual
growth rate of -0.1 percent.*?

37 Id.

38 Kentucky Power’s Response to Commission Staff's First Request for Information (“Staff’s First
Request”), ltem 13. Kentucky Power notes that manual adjustments were made to the other industrial
sales forecast to reflect known closure of two manufacturing facilities and expected additions of four
facilities.

% |RP at 170, Exhibit C-1.
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ENERGY LOSSES

Energy losses are measured as the average ratio of revenue class energy sales
measured at the customer meter to the net internal energy metered at the production
source. Factoring in line losses over the 2017-2031 forecast period, Kentucky Power’s
overall total internal energy requirements are projected to decrease from 6,399 gWh to
6,253 gWh.*® This equates to an average annual growth rate of -0.2 percent.**

SEASONAL PEAK INTERNAL DEMAND

The demand forecast model involves allocating monthly blended revenue class
sales to hourly demand. The hourly demand forecast is based on blended revenue
class sales, energy loss multipliers, weather, 24-hour load profiles, and calendar data.*®
Thirty-year historical weather data* from a representative weather station in Kentucky
Power's service area is modeled into twelve monthly profiles.*” Next, 24-hour load
profiles are developed from historical hourly load and end-use or revenue class hourly
load profiles. Load profiles are derived by segregating, indexing, and averaging hourly
load profiles by season, day type, and average daily temperature ranges. The profiles
are benchmarked to the aggregate energy and seasonal peaks through adjustments to
the hourly load duration curves of the annual 8,700 hourly values. Net internal energy
requirements are the sum of these hourly values to Kentucky Power’'s energy need
basis. Peak demand is the maximum of the hourly values from a stated period
(monthly, seasonally, or annually).

Historically, Kentucky Power’s higher seasonal peak demand has occurred in the
winter and this is expected to continue over the forecast period. The winter peak is
expected to decline from 1,362 MW in 2017 to 1,315 MW in 2031, for an average
annual rate of -0.3 percent.® The summer peak is expected to decline slightly from
1,052 MW in 2017 to 1,041 MW in 2031, for an average annual rate of -0.1 percent.*®

 Id.
44 Id.

4 |d. at 37.

4 Kentucky Power's Response to Staff's First Request, ltem 17. Kentucky Power states that it
periodically tests 20-year degree-days and its analysis showed no statistically significant differences
between the 30-year normal and the 20-year normal.

47 Kentucky Power's Response to Staff's First Request, ltem 15. Kentucky Power uses the
weather station located in Huntington, West Virginia.
8 Id. at 175, Exhibit C-5.

4 Id.

4 1-



LOAD FORECAST TRENDS AND ISSUES

Kentucky Power has witnessed significant changes in electricity usage. During
the 1990s, residential usage per customer grew at an average annual rate of 1.6
percent while commercial usage grew by 0.5 percent per year. During the first decade
of the 2000s, residential and commercial usage still grew, but at a slower annual rate,
0.8 percent for the residential class and 0.2 percent for the commercial class. In the
current decade (2011-2020), both residential and commercial usage is projected to
decline at an average annual rate of -1.1 percent.>°

Kentucky Power notes that the decline in energy usage includes some significant
reduction in usages as a result of projected EE.>® The SAE model accounts for
changes in saturation and efficiencies, which are modeled from Kentucky Power's
Residential Appliance Saturation Survey, and EIA projections, which include impacts
from various enacted federal policies.

Additionally, Kentucky Power’s forecasting models account for the impact of the
various DSM/EE programs offered by Kentucky Power. Through 2018, the models
account for currently approved DSM programs.®® For years beyond 2018, the IRP
model selected optimal levels of economic EE.>® Additionally, the model accounted for
the evolution of market and industry efficiency standards, applied a downward
adjustment of the energy savings for specific Kentucky Power EE programs to account
for the market and industry standards, and selected optimal economic EE programs.
Over the forecast period, the impacts of Kentucky Power's DSM programs on energy
usage increases from 33.3 gWh in 2017 to 39.6 gWh in 2031. The effect of DSM/EE on
summer and winter peaks in 2017 is 5.9 MW and 12.2 MW, respectively, and in 2031,
the impact is 5.9 MW in the summer and 13.1 MW in the winter.5

Another item to note about the load forecast is that interruptible load impacts are
not reflected in the load forecast, but are seen as a resource when Kentucky Power's

%0 Id. at 48.
51 d. at 48.

%2 For a list of current DSM/EE programs, costs and recovery, see Case No. 2016-00281,
Electronic Application of Kentucky Power Company for (1) Authority to Expand Its Appliance Recycling
Program to Include Commercial Customers, (2) Authority to Recover Costs and Net Lost Revenues and
to Receive Incentives Associated with the Implementation of the Programs, (3) Report in Compliance with
the Commission's March 11, 2015 Order in Case No. 2015-00271 Regarding Industrial Customers, (4)
Leave to Dispense with Filing Monthly DSM Reports, and (5) All Other Required Approvals and Relief
(Ky. PSC Dec. 29, 20186).

53 Kentucky Power’s Response to Staff's First Request, Item 18. Optimal levels of new EE either
(1) meet capacity requirements and are a least cost solution or (2) result in a lower overall portfolio cost.

54 |RP, 176, Exhibit C-6.
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load is peaking. Therefore, estimates for such a demand response impact are reflected
in Kentucky Power’s projected capacity position.

LOAD FORECAST SCENARIOS

Kentucky Power models high and low economic growth forecast scenarios
around the base load forecast. Kentucky Power states that these high and low
economic growth scenarios are consistent with scenarios in EIA’s 2017 Annual Outlook
and contends that while other factors may affect load growth, the economy is seen as a
crucial factor.>® The low and high case energy and peak demand forecasts for 2031 are
about 8.1 percent below and 8.8 percent above the base-case forecasts, respectively.
The base case internal energy requirement is 6,253 gWh. The low and high case
forecasts are 5,747 gWh and 6,804 gWh, respectively. The 2031 base-case summer
peak demand is 1,041 MW while the low and high case forecasts are 957 MW and
1,133 MW, respectively. For the 2031 base-case winter peak, the forecast is 1,315 MW
while the low and high case forecasts are 1,206 MW and 1,435 MW, respectively. The
average annual growth rates over the forecast period for Kentucky Power's internal
energy requirements are -0.2 percent in the base case with low and high case growth
rates of -0.6 percent and 0.3 percent, respectively. Average annual summer-peak
growth rates are -0.1 percent in the base case with low and high case growth rates of -
0.5 percent and 0.7 percent, respectively. Winter peak annual average growth rates
range from a low case of -0.7 percent to a high case of 0.2 percent with a base case of -
0.3 percent.*®

ELASTICITY OF DEMAND

As in every load forecast, Kentucky Power accounts for the electric price and the
responsiveness of a price change on consumption. Known as the price elasticity of
demand, Kentucky Power explains the relationship between energy prices and energy
consumption, and its importance in developing a forecast of electricity consumption.5’
Kentucky Power recognizes that there is a short-term and long-term price elasticity of
demand. In the short term, the effect of an increase in the price of electricity on
consumption is constrained by consumers’ inability to substitute other fuels or to
incorporate more EE technology.®® Therefore, Kentucky Power's short-term energy
consumption models do not include price as an explanatory variable reflecting the belief
that this constraint is severe.

55 [d. at 52.
% Id. at 179, Exhibit C-9.

57 /d. at 53.
58 [d. at 54.

/g,
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In the long term, the IRP states that constraints on fuel substitution and
consumers’ ability to acquire more energy efficient products are lessened. For
example, durable equipment begins to reflect changes in relative energy prices by
favoring equipment using the fuel that is expected to be cheaper. Also, increased
consumer interest in saving electricity, coupled with consumer willingness to pay for
more energy efficient products in the long-term, spurs development of conservation
technology. In addition, existing technology, considered too expensive to implement
commercially at previous levels of energy prices, becomes feasible at the new higher
prices. Finally, normal turnover of electricity-using equipment contributes to a higher
average level of energy efficiency.®°

Operating under the assumption that changes in energy price have a direct effect
on long-term energy consumption levels, most of Kentucky Power's long-term
forecasting models, including the residential, commercial manufacturing, and mine
power energy sales models, incorporate the price of electricity as an explanatory
variable. The residential SAE model uses electricity price in the development of
explanatory variables. It also uses the price of natural gas and associated cross-price
elasticities. Similarly, the commercial SAE model incorporates electricity price and an
associated price elasticity to develop explanatory variables.®’

SIGNIFICANT CHANGES

Kentucky Power confirmed that its forecasting methodology has not significantly
changed since its last IRP filed in 2013.2 Kentucky Power notes that since the last
filing with the Commission, both national and service area economies continue to be
sluggish. Therefore, the current load forecast reflects a more modest outlook than in
the past.®?

The prior forecast projected internal energy requirements for Kentucky Power in
2028 of 7,158 gWh and an average annual growth rate of 0.2 percent. The current
forecast projects internal energy requirements in 2028 of 6,254 gWh and an average
annual growth rate of -0.2 percent.®* This difference is 12.6 percent less than the prior
forecast for the same year.5®> Similarly, the prior winter peak demand forecast for 2028
was 1,459 MW as opposed to the current IRP forecast for that same year of 1,329 MW,
which is 8.9 percent lower. Winter peak demand was forecasted to grow at an average

&0 /d.

51 jdl.

62 Kentucky Power’s Response to Staff's First Request, Item 23.

63 |RP at 55.

84 The year 2028 is used for comparison as it was the final year of the forecast for the 2013 IRP.

8 |RP at 181, Exhibit C-11.
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annual rate of 0.2 percent in the previous forecast as compared to an average annual
growth rate of -0.2 percent in the 2016 forecast. Summer peak demand in 2028 was
1,179 MW in the previous IRP compared to 1,038 MW in the current IRP forecast. The
average annual growth rate for summer peak demand in the prior forecast was 0.3
percent while in the current IPR it is -0.1 percent.®®

Insights into the forecast changes are provided when comparing the specific
customer classes. The 2016 forecasts of residential and commercial class energy
requirements are 11.1 percent and 11.2 percent lower, respectively than the previous
IRP forecasts. Additionally, the industrial sale forecast is 14.89 percent lower and the
other internal energy sales forecasts are13.9 percent lower.®’

Kentucky Power states that factors contributing to the lower residential and
commercial sales forecasts include a sluggish economy, deteriorating residential
customer base, and a re-evaluation of expected long-term trends in residential and
commercial consumption patterns compared to what was experienced historically. For
the industrial class, the decrease reflects more recent trends that have evolved since
the last forecast as well as the downward pressures faced by the coal industry that has
negatively affected the forecast.®® Kentucky Power also states that reduced growth in
demand and energy sales can be attributed to the impact of more stringent efficiency
standards being mandated by Congress.®°

INTERVENOR COMMENTS

The Sierra Club asserts that Kentucky Power’s load forecasts likely overestimate
future demand from the coal mining sector, as the energy demand is forecasted to
remain essentially flat rather than a forecast of continual decline as has been
experienced in recent years.”® Kentucky Power's IRP forecasts that the decline in mine
power energy sales levels off in 2017 and annual sales will decrease from 469 gWh in
2017 to 450 gWh in 2031 and the Sierra Club contends that this 4.05 percent decline is
unreasonable.”’ In support of its position, the Sierra Club cites actual sales and coal
production in 2016 were 365.7 gWh and 16,689,541 tons, respectively.”? This
difference represents 22 percent fewer energy sales, and 40 percent less coal

& /d. at 183, Exhibit C-13.
67 Id. at 55.
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70 Jim Webb and Sierra Club’'s Comments on Kentucky Power Company’'s 2016 Integrated
Resource Planning Report (“Sierra Club's Comments”) at 13.
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production than forecasted in Kentucky Power's IRP in 201773 The Sierra Club
contends that given these statistics, even if Eastern Kentucky mine power energy sales
and coal production have stabilized, it would not be at the 2017 forecasted levels but
closer to the actual 2016 levels.

The Sierra Club also asserts that the load forecast is unreasonable because
Kentucky Power relies on the EIA forecast that represents the entire Central
Appalachian region, rather than Eastern Kentucky.”* Additionally, the Sierra Club
contends that the EIA forecast does not support Kentucky Power’s forecast because
Kentucky Power uses a coal supply forecast, not coal production forecast.

Finally, the Sierra Club disagrees with Kentucky Power’s approach to forecasting
mine power energy sales. The Sierra Club states that Kentucky Power took a similar
approach in the 2013 IRP, which forecasted that annual sales would stabilize in 2014
and decrease by 17 gWh from 688 gWh to 671 gWh over the 2013 IRP forecasted
period. Instead, sales declined to 367.5 gWh in 2016, not stabilizing as forecasted.”®
The Sierra Club believes that Kentucky Power's approach produces an inaccurate
forecast and should be reevaluated.

KENTUCKY POWER'S REPLY TO THE SIERRA CLUB’S COMMENTS

In its reply to the Sierra Club’s comments, Kentucky Power states that its IRP
process and the assumptions used in its modeling are reasonable. Kentucky Power
contends that its industrial forecast was developed using the best information available
at the time it was developed and industrial load is forecast as a whole, which includes
the coal mining and all other industrial sectors served by Kentucky Power. Kentucky
Power agrees that 2016 mining sector results were weaker than projected, but first
quarter 2017 results have been improving. Additionally, Kentucky Power states that if
the coal-mining load fell 100 gWh below the forecasted load used in its IRP, the overall
total load of Kentucky Power would still fall within the high/low scenarios.”® Kentucky
Power states that it will continue to monitor its forecasts for each sector and assess the
need to adjust future forecasts.

RESPONSES TO PREVIOUS STAFF RECOMMENDATIONS

The 2013 Staff Report made three recommendations regarding Kentucky
Power’s Load Forecast:

2 1.

 Jd.

5 |d. at 15.

76 Kentucky Power's Response to the Comments of the Attorney General, Southern Wind Energy

Association, and the Sierra Club to the 2016 Integrated Resource Planning Report (“Kentucky Power's
Response to Intervenors”) at 12.
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* Provide a comparison of forecasted winter and summer peak demands
with actual results for the period following Kentucky Power's 2013 IRP,
along with a discussion of the reasons for the differences between
forecasted and actual peak demands.

* Provide a comparison of the annual forecast of residential energy sales,
using the current econometric models, with actual results for the period
following the 2013 IRP. Include a discussion of the reasons for the
differences between forecasted and actual results.

e Depending on the timing of its next IRP filing, Kentucky Power should, as
needed, update the information relied upon in developing its forecast in
order to reflect a greater amount of actual date for the year the forecast is
prepared.

Kentucky Power addressed these recommendations in its current IRP load
forecasting section. Staff is satisfied with and accepts Kentucky Power’s responses to
the forecasting-related recommendation on the 2013 IRP.

DISCUSSION OF REASONABLENESS

Staff is satisfied with Kentucky Power's overall load forecasting. Kentucky
Power's methodology, which incorporates a significant number of factors and
assumptions, is well documented and robust. The forecasting results, in their entirety,
appear to reflect the economic and demographic circumstances and changes that are
mainly responsible for the reduced demands and energy sales Kentucky Power has
experienced and that are projected for the future. Staff is concerned that the mine
energy sales forecast is flat throughout the forecast period and the point at which it
flattens is at an energy level that is significantly higher than the most current actual
mining energy sales level.

RECOMMENDATIONS FOR KENTUCKY POWER'S NEXT IRP

The following are Staff's recommendations regarding Kentucky Power’'s load
forecast for its next IRP filing:

e Continue to provide comparisons of forecasted winter and summer peak
demand with actual results for the period following the 2016 IRP, along
with a discussion of the reason(s) for the differences between forecasted
and actual peak demands.

e Continue to provide a comparison of the annual forecast of residential
energy sales with actual results for the period following the 2016 IRP,
along with a discussion of the reason for differences between forecasted
and actual sales.

AT



More closely examine the reasonableness of the coal mining sector
forecast and make necessary adjustments to reflect Kentucky Power's
territorial circumstances.

Provide an update on Kentucky Power's economic development efforts
including the impact on its load and employment in its service territory.

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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SECTION 3

EMAND-SIDE MANAGEMENT AND ENERGY EFFICIENCY

INTRODUCTION

This section addresses the DSM and EE portion of Kentucky Power's 2016 IRP.
Since the filing of its 2013 IRP, Kentucky Power has markedly increased the size of its
DSM program.””  This increase is the result of the Stipulation and Settlement
Agreement (“Agreement”’) approved by the Commission in Case No. 2012-00578.78
Pursuant to the Agreement, Kentucky Power increased its annual spending on cost-
effective DSM/EE programs by $1 million annually from the 2013 level of $3 million to
$6 million by 2016 and to maintain the $6 million level of spending for subsequent
years, unless otherwise approved by the Commission.

In 2016, Kentucky Power had 4.5 MW of DSM resources.”® This DSM consisted
of EE and Demand Response (“DR”) programs and tariffs that encourage reduced
energy consumption.®® For the IRP, Kentucky Power included the current DSM effects
associated with previously and currently approved DSM programs, the potential for
additional or incremental effects, and other smart-grid related projects. All DSM effects
are modeled on the same economic or least cost basis as supply-side resources.

DSM MEASURES

EE measures reduce the amount of energy consumed at the end use. Such
measures have a trade-off in that up-front investments must be made to modify,
upgrade, or install a new technology, but the customer realizes lower energy
consumption and thus a lower bill. Customers choose EE measures when, over time,
the savings found in the form of reduced bills pay for the cost of the EE measure. EE
measures affect the amount of energy consumed in kWh, but have a limited effect at the
time of peak demand.

Kentucky Power recognizes that even though EE measures are readily
deployable, relatively low in cost, and a clean energy resource, market barriers exist for
the potential participant.8! For example, access to financing is limited due to customer

7 For a list of current DSM/EE programs, costs and recovery, see Case No. 2016-00281 (Ky.
PSC Dec. 29, 2016), Final Order at p. 3.

78 Case No. 2012-00578, (Ky. PSC Oct. 7, 2013).
7 IRP at 73.

8 EE programs reduce consumption constantly while DR programs reduce consumption at the
peak.

81 |1RP at 77.

-19-



credit-worthiness, some EE equipment and services are more costly than standard
products, and consumers do not foresee the long run money savings. Therefore,
Kentucky Power offers consumer education, technical training, energy audits, rebates,
and discounts to encourage customer adoption of EE. In 2016 Kentucky Power's EE
programs reduced energy use by 18 gWh and summer peak demand by 3 MW 82

DR is associated with peak demand and is measured in MW. New capacity must
be built in order to meet increases in peak demand that are the result of economic and
population growth. DR measures help to temper this peak to avoid additional capacity
that is typically only called upon during peak situations. Interruptible loads, direct load
control, time-differentiated rates, EE measures, and voltage regulation all address peak
conditions and can lower the amount of power consumed. Most DR measures only
alter when energy is consumed, not the amount of energy consumed; a practice known
as load shifting. Currently, Kentucky Power has 1.5 MW of active DR capability from
interruptible load agreements.®?

EE savings are also realized through heightened lighting, appliance, and
equipment codes and standards, which lower energy consumption. This impact is
modeled by the SAE long-term load forecast, not by individual company sponsored
DSM programs. Codes and standards implemented by the Energy Independence and
Security Act of 2007 (“EISA”) are expected to reduce retail load by 5 percent in 2031.84

DG offers small-scale customer-sited generation. Since DG is behind the
customer meter and reduces a customer’s load, its effect is similar to that of a DSM or
EE product. Examples of DG include CHP, solar, and wind. Currently, DG is a very
small component of demand-side resources, but through the IRP forecast period, the
economics of DG, in particular solar, improve. While the price of residential rooftop
solar continues to decline, the economics of a residential rooftop solar system is highly
dependent on its capacity factor. Assuming a capacity factor of 19.7 percent along with
a discount factor of 10 percent, Kentucky Power projects that residential solar may
become economic beginning in 2018.8° However, assuming a discount rate of 10
percent and a capacity factor of 16 percent, Kentucky Power projects that residential
rooftop solar systems not becoming become economical until 2025.%¢ As of July 2016,
Kentucky Power had less than 0.15 MW of installed rooftop solar and all are served
under Kentucky Power's net-metering tariff.8” In the Preferred Plan, the impact of
DSM/EE results provide a decrease in residential and commercial energy usage of

82 |d. at 79
8 [d at 77.

8 Id. at 75.
8 Id. at 81.

% Id;

87 |d. at 83.
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