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DIRECT TESTIMONY OF 
MARK A. BECKER ON BEHALF OF 

KENTUCKY POWER COMPANY 
BEFORE THE PUBLIC SERVICE COMMISSION OF KENTUCKY 

CASE NO. 2021-00004 

I. INTRODUCTION AND BACKGROUND

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 1 

A. My name is Mark A. Becker, and my business address is 212 East Sixth Street, Tulsa, 2 

Oklahoma.   3 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 4 

A. I am employed by the American Electric Power Service Corporation (“AEPSC”) as a 5 

Managing Director of Resource Planning. 6 

Q. PLEASE SUMMARIZE YOUR EDUCATIONAL AND PROFESSIONAL 7 

BACKGROUND. 8 

A. I received a Bachelor of Science degree in Electrical Engineering from the University of 9 

Arkansas in 1983.  I have over 35 years of experience working for investor-owned and 10 

municipal electric utilities and energy trading companies.  The majority of my experience, 11 

approximately 30 years, has been related to performing a utility’s resource planning and 12 

operational analysis functions using the proprietary long-term resource optimization 13 

software models known as Strategist® and PLEXOS®.   14 

Q. WHAT ARE YOUR PRINCIPAL AREAS OF RESPONSIBILITY? 15 

A. I am responsible for the coordination and performance of long-term generation resource 16 

planning studies using the PLEXOS® modeling software tool for Kentucky Power 17 

Company (“Kentucky Power” or the “Company”) and the other regulated operating 18 

companies within American Electric Power Company, Inc. (“AEP”).  The PLEXOS® 19 
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studies include the development of Integrated Resource Plans (“IRP”) and the economic 1 

evaluation of generating unit disposition alternatives for AEP’s regulated operating 2 

companies, including Kentucky Power.  This includes ongoing evaluations of generating 3 

unit disposition alternatives as external factors change that could alter the companies’ plans 4 

for those generating units going forward. 5 

Q. HAVE YOU PREVIOUSLY TESTIFIED IN ANY REGULATORY 6 

PROCEEDINGS? 7 

A. Yes.  I have filed written testimony or testified in regulatory proceedings on behalf of AEP 8 

regulated operating companies in Louisiana, Arkansas, Texas, and Oklahoma.  In addition, 9 

I testified before this Commission in Kentucky Power Company’s December 2011 10 

Environmental Compliance Plan filing (Case No. 2011-00401) and filed Direct Testimony 11 

in support of Kentucky Power’s application (Case No. 2012-00578) for a Certificate Of 12 

Public Convenience And Necessity for the partial transfer of AEP Ohio Power’s interest in 13 

the Mitchell Generating Station (“Mitchell” or “Mitchell Plant”) to Kentucky Power 14 

Company. 15 

II.  PURPOSE OF TESTIMONY 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING? 16 

A. The purpose of my testimony is to describe an analysis I prepared and presented to the 17 

Company for consideration in its evaluation of the costs and benefits of making certain 18 

Coal Combustion Residual (“CCR”) and Effluent Limitation Guideline (“ELG”) 19 

compliance expenditures at the Mitchell Plant.  The potential investment would enable 20 

Mitchell to continue to provide capacity and energy value to customers, and delay hundreds 21 

of millions of dollars of investments in replacement capacity, through 2040, Mitchell’s 22 
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currently planned retirement year.  In addition, I evaluated a CCR Only compliance option, 1 

under which the Mitchell Plant must be retired at the end of 2028.  Each of these two 2 

compliance options was evaluated under three difference fundamental pricing forecasts, 3 

for a total of six scenarios, as follows:  4 

1) Case 1 (CCR and ELG) - Assumes that both of the CCR and ELG compliance 5 
expenditures, totaling $67 million, are made at Mitchell and it continues to operate 6 
until December 31, 2040, when replacement capacity is obtained.  This compliance 7 
option was evaluated under three fundamental pricing scenarios: Base with Carbon, 8 
Base No Carbon, and Low No Carbon. 9 

2) Case 2 (CCR Only) - Assumes that only the CCR compliance expenditures, totaling 10 
$18 million, are made at Mitchell and it continues to operate until December 31, 11 
2028, when replacement capacity is obtained.  This compliance option was also 12 
evaluated under the three fundamental pricing scenarios described above in Case 1. 13 

Q. ARE YOU SPONSORING ANY SCHEDULES OR EXHIBITS IN THIS 14 
PROCEEDING? 15 

A. I am sponsoring the following exhibits, which are attached to my testimony: 16 

• Company Exhibit MAB-1 – Economic Analysis 17 

• Company Exhibit MAB-2 – Capacity Plans 18 

III.  ECONOMIC ANALYSIS SUMMARY 

Q. PLEASE DESCRIBE THE BASIC GOAL OF YOUR ANALYSIS. 19 

A. The economic analysis is designed to help the Company answer the question of whether 20 

making the CCR and ELG compliance investments makes economic sense for customers.  21 

Planning decisions such as this will have long-term cost of service impacts, and thus should 22 

be evaluated based on the net present value (“NPV”) of the cost and revenue impacts.  The 23 

NPV effects of the compliance decision here largely rest on the incremental cost of CCR 24 

and ELG compliance, plus the future cost profile of Mitchell versus the next best option to 25 

replace it if it retires in 2028 without making certain compliance investments.  The next 26 

best option in this context represents the lowest cost replacement resource, or combination 27 
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of resources, which could be used to replace Mitchell.  A 2028 retirement of either of the 1 

two units at Mitchell will create a need for replacement capacity to cover the Company’s 2 

peak load obligations.  Thus, this analysis necessarily requires an evaluation of other 3 

capacity options compared to continued operation of Mitchell.  4 

Q. WHAT WERE THE RESULTS OF YOUR ANALYSES? 5 

A. The NPV of the forecasted cost of service differences between Case 1 and Case 2 is 6 

summarized in Table 1, along with the cost of compliance provided to me by Company 7 

Witness Brian D. Sherrick.  Amounts in Table 1 and throughout my testimony and exhibits 8 

represent the Company’s 50 percent ownership share of both Mitchell units.  Positive 9 

values in this table mean that Case 2 (CCR Only) is expected to result in slightly higher 10 

NPV of customer costs (i.e. more costly for customers), under both the Base No Carbon 11 

and Low No Carbon fundamental forecasts, than Case 1’s CCR and ELG analysis.  12 

Negative values suggest a CCR Only strategy will be less costly for customers under the 13 

Base With Carbon fundamental forecast. 14 

  

Case 
Number Case Description

Retirement 
Year

Compliance 
Capital Cost
($ million)

Base With 
Carbon

Base No 
Carbon

Low No 
Carbon

Case 1 Mitchell CCR and ELG 2040 67

Case 2 Mitchell CCR Only 2028 18 (6) 27 20

NPV of Customer Revenue 
Requirement Increase / (Savings) 

Versus Case 1 ($ Millions) 
Kentucky Power Company's Half of Mitchell

Table 1 - Incremental Cost of 2028 Retirement
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 The NPV amounts in Table 1 represent a difference between cases of less than 1% of the 1 

total NPV of Kentucky Power’s expected total energy production cost of service, which is 2 

expected to be between $3.5 and $4.3 billion (depending on the case) over the entire study 3 

period.  Total study period NPV’s are shown in my Exhibit MAB-1.  Under the base case 4 

scenario, which includes a carbon tax, the Case 1 (CCR Only) alternative is slightly less 5 

expensive ($6 million) for customers.  Under the other two scenarios which exclude a 6 

carbon tax, a CCR-only strategy and 2028 retirement are estimated to be slightly more 7 

expensive for customers ($20 to $27 million) on an NPV basis than running the Mitchell 8 

Plant through 2040.  9 

Q. WHAT ARE THE MAIN DRIVERS OF THE ANALYSIS? 10 

A. There are three main drivers.  The first key driver in this economic analysis is the future 11 

Mitchell capital and operating cost, inclusive of the CCR and ELG compliance cost, net of 12 

the energy value of continuing to operate the units.  Amounts already invested in the plant 13 

as of the time of this filing are considered sunk costs and are not included in my analysis.  14 

The second key driver is the initial capital cost, future operating costs or purchased power 15 

cost, net of energy value of resources which would be needed to replace Mitchell if it were 16 

to retire in either 2040 (Case 1) or 2028 (Case 2).  The third key driver is the forecast of 17 

power and fuel prices, including how those are influenced by possible future carbon 18 

regulations.   19 

Q. COULD YOU PLEASE PROVIDE A HIGH LEVEL DESCRIPTION OF YOUR 20 

ANALYSIS? 21 

A. The methodology used in the analysis was the same process the Company typically 22 

employs in planning analyses.  A few changes in assumptions were required in order to 23 
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provide an answer to the question at hand in this proceeding, which is focused on the 1 

economic impacts of a 2028 retirement of Mitchell if ELG compliance investments are not 2 

made.  3 

  To summarize the major pieces of the analysis, the first step was to prepare a 4 

forecast of the Company’s load requirements and available generation resources, known as 5 

a Capability, Load, and Reserve (“CLR”) analysis.  This was prepared with and without 6 

Mitchell to determine the need for generating resources to meet customers’ peak demand 7 

requirements, including satisfying the PJM Interconnection LLC (“PJM”) minimum 8 

capacity reserve margin requirement.  9 

  The second step was to forecast the incremental future capital requirements and 10 

fixed and variable operating costs for Mitchell (with and without compliance costs), the 11 

balance of the Company’s generation resources, along with a wide range of resource 12 

options which could be considered to replace them when they retire.  13 

  The third step was to use the PLEXOS® model to select optimal resources needed 14 

to serve load with and without Mitchell at the lowest cost.  The model forecasts the 15 

generation output and energy value based on an economic dispatch, and nets that value 16 

against the fixed costs of each resource option under multiple commodity price scenarios.  17 

Q. WHAT DO YOU EXPECT THE ANNUAL FINANCIAL IMPACTS OF A 2028 18 

RETIREMENT WILL BE OVER THE FORECAST PERIOD?  19 

A. This is illustrated below in Figure 1.  That graph depicts the cumulative nominal difference 20 

in net customer costs in millions of dollars through 2050, whereby the annual cost 21 

difference in each year is added to the prior year’s cumulative total impact moving from 22 

left to right across the graph.  This view is shown for all three fundamental forecast cases.  23 
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The three bars are relatively close to each other, which indicates that the analysis is not 1 

very sensitive to the differences in fundamental forecast assumptions.  2 

  The size of each bar on Figure 1 represents the cumulative difference between Case 3 

2, which is a CCR Only 2028 retirement case, and Case 1, which represents a CCR and 4 

ELG compliance case with a 2040 retirement.  Bars below zero represent a cumulative net 5 

savings to customers.  Bars above zero represent a cumulative net cost to customers.    6 

 

 

 If the Company were to incur only the CCR compliance cost and retire Mitchell in 2028, 7 

customers would initially see a savings through 2027 versus the Case 2 CCR and ELG 8 

compliance option.  This is largely because the capital investment for ELG compliance 9 

would not be incurred.  In addition, the Company has assumed in this analysis that other 10 

maintenance capital and landfill capital expense could be reduced in the 2023-2028 period 11 

immediately prior to retirement, creating customer savings. 12 
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Q. WOULD THE INITIAL SAVINGS UNDER CASE 2 (CCR ONLY) CHANGE WITH 1 

THE REQUIRED RETIREMENT OF MITCHELL BEGINNING IN 2028? 2 

A. Yes.  The period between 2028 and 2039 is the critical period when the customer costs 3 

would increase because of the need to replace the Mitchell capacity due to its retirement.  4 

Without Mitchell, customers will incur approximately $500 million of replacement 5 

capacity costs in 2028 that would be delayed by making investments to comply with the 6 

ELG Rule.  Notably, the cumulative impact switches from a net savings to a net cost in the 7 

year Mitchell would be retired (2028) due to the cost of replacement resources. 8 

  Each of the years 2028 through 2039 would result in large net costs to customers 9 

under Case 2 where only the CCR compliance investments made.  In Figure 1, the 10 

cumulative net cost of Case 2 (CCR Only) grows to between $263 million and $338 million 11 

by 2039.  It is these years that drive the NPV of a compliance decision.  Then, beginning 12 

in 2040, the cumulative net cost of Case 2 (CCR Only) begins to decline.  This is because 13 

additional investments for new resources would be needed if Mitchell retires in 2040.  14 

Beginning in 2040, the cost of those new resources begins to appear in the cost of service 15 

in Case 1, reducing the difference between Case 1 (CCR and ELG) and Case 2 (CCR Only).  16 

The cumulative impact of Case 2 (CCR Only) versus Case 1 (CCR and ELG) flips from a 17 

net cost to a net savings to customers between 2046 and 2048, depending on the 18 

fundamentals case.  The cumulative net savings under Case 2 (CCR Only) reaches between 19 

$62 million and $139 million by 2050.   20 
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IV.  CAPACITY, LOAD, AND RESOURCE (“CLR”) ANALYSIS 

Q. PLEASE DESCRIBE THE CLR ANALYSIS. 1 

A. The first step in the CLR analysis is to determine how many megawatts of replacement 2 

capacity would be needed, and when, if Mitchell retires.  This involves forecasting load 3 

and resources in order to determine the amount of capacity that will be needed to meet 4 

PJM’s minimum reserve margin requirement.  5 

Q. WHAT IS PJM’S MINIMUM RESERVE MARGIN REQUIREMENT? 6 

A. This requirement can be described in two ways.  The requirement is forecasted to be 14.9% 7 

on an installed capacity (“ICAP”) or nameplate basis, or 8.6% on an unforced capacity 8 

(“UCAP”) basis.  The difference between ICAP and UCAP is the downward adjustment 9 

that PJM makes for an assumed forced outage rate to get to UCAP.  For modeling purposes, 10 

all capacity must be converted from nameplate megawatts into UCAP megawatts, applying 11 

an assumed forced outage rate and other reductions in credited capacity as determined by 12 

PJM, which I will discuss later in my testimony.  A utility must maintain reserve capacity 13 

(Capacity – Peak Load) of at least 8.6% of UCAP above its peak load, based on the most 14 

recent PJM capacity auction.  For example, if a utility has a capacity of 1,086 UCAP 15 

megawatts (MW) and a peak load of 1,000 MW, then its reserve margin would be 8.6% 16 

((1,086 -1,000)/1,000).  The CLR analysis solves for the optimal lowest-cost plans to 17 

maintain that level of reserve margin.    18 

Q. PLEASE DISCUSS THE INITIAL CLR CAPACITY POSITIONS FOR THE 19 

SCENARIOS YOU PREPARED. 20 

A. The initial CLRs are reflective of the Company’s UCAP capacity position prior to the 21 

addition of new capacity resources to satisfy the PJM minimum reserve requirement.  The 22 
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capacity position refers to the number of megawatts above or below the PJM minimum 1 

reserve requirement (calculated on an UCAP basis) described above.  Figure 2 provides 2 

Kentucky Power’s projected capacity positions under assumed 2028 and 2040 retirements.  3 

Once the Company’s Rockport unit power agreement ends in 2022, Kentucky Power’s 4 

capacity is roughly equal to the load requirement plus its required reserve margin.  This 5 

drops to a roughly 700 MW short position when Mitchell retires in either case.  This 6 

analysis demonstrates that Mitchell could not be retired without being replaced. 7 

 

 

V.  MODELING PROCESS AND MAJOR ASSUMPTIONS  

Q. PLEASE DESCRIBE YOUR MODELING PROCESS. 8 

A. The PLEXOS® model uses linear programming to produce optimal resource plans for a 9 

given set of inputs, such as market energy prices and operating and capital costs of each 10 

available resource.  The optimal plan is defined as the group of resources which produces 11 

the lowest NPV of customer costs net of revenues over the forecast window.  The 12 
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PLEXOS® model was used to produce simulations of the hourly economic dispatch of the 1 

Company’s existing generating resources through their assumed retirement dates, and a 2 

suite of available new resource options through 2050 in the PJM energy market, to 3 

determine each of the scenarios’ annual variable energy production revenues and costs.  4 

This planning tool is intended to produce a view of what plausible least-cost resource plans 5 

could look like under a given set of assumptions.  Actual future resource additions could 6 

differ based on market conditions and resource availability at the time.  7 

Q. WHAT ARE THE VARIABLE AND FIXED CHARGES CONSIDERED IN 8 

CONNECTION WITH THE MODELING? 9 

A. Variable energy production costs include fuel costs, variable operations and maintenance 10 

(“O&M”) costs, emission costs, if any, and emission retrofit reagent costs.  In addition to 11 

variable energy production revenues and costs, the fixed costs for each existing and new 12 

resource option were calculated.  Fixed costs for all resources included annual fixed O&M 13 

costs and recovery of levelized carrying charges on future on-going capital expenditures, 14 

including the CCR and ELG capital expenditures.  The current capital investment in 15 

Mitchell is a sunk cost which is assumed to be recovered from customers equally in all 16 

scenarios.  The current capital investment in Mitchell thus was excluded from the analysis.  17 

  Levelized fixed charge rates, which include a return on capital investment, income 18 

and property taxes, and depreciation, were applied to the CCR and ELG capital and all 19 

future capital expenses by PLEXOS® for computational efficiency.  These levelized rates 20 

produce the same NPV of carrying costs over the lifetime of an investment as would 21 

carrying charges based on a forecast of rate base declining with depreciation over time.  22 
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Q. WHAT DO THE ANNUAL NET COST FOR EACH OF THE TWO CASES 1 

REPRESENT? 2 

A. The annual net cost for each of the scenarios was created by netting the annual variable 3 

and fixed costs for Mitchell, the Company’s other generating resources, and the new 4 

resource additions against the annual revenues that those resources would receive from 5 

making energy sales into the PJM energy market.  The NPV of the annual net costs was 6 

calculated for each CCR and ELG compliance scenario and used as a basis to compare the 7 

economics of those scenarios.  8 

Q. PLEASE DESCRIBE THE CCR AND ELG COMPLIANCE COST USED IN THE 9 

TWO CASES. 10 

A. Table 2 provides a summary of the Case 1 (CCR and ELG) and Case 2 (CCR Only) 11 

compliance costs provided to me by Company Witness Sherrick for use in the analysis. 12 

 

 

Compliance Cost 
($ Millions)

Capital $66
ARO $1
Total $67

Capital $13
ARO $5
Total $18

TABLE 2 - Kentucky Power's half of Mitchell CCR and 
ELG Compliance Investment Costs

Case 2 (CCR Only)
(2028 Retirement)

Case 1 (CCR and ELG) 
(2040 Retirement)
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Q. WHAT ASSUMPTIONS DID YOU MAKE ABOUT FUTURE INCREMENTAL 1 

CAPITAL COSTS AT MITCHELL? 2 

A. In Case 1 (CCR and ELG), where the Mitchell Plant is assumed to operate through 2040, 3 

the CCR and ELG compliance capital plus 100% of the ongoing capital expense forecasts 4 

were included through 2035.  From 2036 until 2040 a “glide path” capital expense forecast 5 

was used where maintenance capital is reduced during those years as the 2040 retirement 6 

date approaches.  For the Case 2 (CCR Only) compliance scenarios (2028 retirement), only 7 

the CCR compliance costs were included, plus a glide path reduced capital expense forecast 8 

for the ongoing maintenance capital between 2023 and 2028.  In addition, the ongoing 9 

landfill expansion capital, which would be required to operate beyond 2028, was 10 

eliminated entirely. 11 

Q. WHAT ASSUMPTIONS DID YOU MAKE REGARDING THE FUTURE 12 

OPERATIONS AND MAINTENANCE COSTS AT MITCHELL? 13 

A. The Company assumed that the currently forecasted level of O&M through 2029 was used 14 

in all cases.  In years after that, in the 2040 retirement case (Case 1), O&M was maintained 15 

at that level.  This assumption will likely produce higher than actual costs in light of the 16 

reduced capacity factors that the economic dispatch model predicts could happen if power 17 

prices and fuel costs turn out as they have been forecasted.  Also, it is very likely that less 18 

maintenance, waste disposal, and other costs would be required if the units run at those 19 

reduced capacity factors.  That potential upside for customers during the 2029-2040 period 20 

has not been included in this analysis.  Lower O&M consistent with operations primarily 21 

as a capacity resource out in the 2030’s would make the economics of Case 1 (CCR and 22 

ELG) less expensive for customers than shown in Figure 1. 23 
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VI.  REPLACEMENT RESOURCES 

Q. WHAT RESOURCES WERE AVAILABLE FOR THE MODEL TO SELECT TO 1 

REPLACE MITCHELL UPON ITS RETIREMENT IN EITHER CASE 1 OR 2 

CASE 2? 3 

A. For this analysis the Company elected to adopt the U.S. Energy Information 4 

Administration’s (“EIA”) major utility scale options as the primary options available in 5 

PLEXOS® to pick from in forming optimal resource plans.  These primary options are 6 

summarized in Table 3.1 Supply-side resource options including natural gas 7 

base/intermediate and peaking generating technologies and intermittent renewable 8 

resources including large-scale solar, wind and battery storage were considered in this plan.  9 

In addition, a range of demand-side load reduction options not shown in Table 3 were also 10 

considered. 11 

TABLE 3 

 

 

                                                 
1 The Company referred to the EIA ANNUAL ENERGY OUTLOOK 2020 report 
(https://www.eia.gov/outlooks/aeo/pdf/aeo2020.pdf) and the associated EIA Capital Cost and Performance 
Characteristic Estimate for Utility Scale Electric Power Generating Technologies 
(https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capital_cost_AEO2020.pdf) to inform the analysis 
process. 

https://www.eia.gov/outlooks/aeo/pdf/aeo2020.pdf
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  To reduce the computational problem size within PLEXOS®, the number of 1 

alternatives explicitly modeled was reduced through an economic screening process which 2 

analyzed various supply options and developed a quantitative comparison on a 40 year 3 

levelized basis.  For example, new coal and nuclear units were not considered as resource 4 

options for the purposes of the Company’s modeling due to their relatively high capital 5 

costs.  However, it is important to note that alternative technologies with comparable cost 6 

and performance characteristics may ultimately be substituted should technological or 7 

market-based profile changes warrant. 8 

  Also, when available, the Company may take advantage of economic market 9 

capacity and energy opportunities.  Prospectively, these opportunities could take the place 10 

of currently planned resources and will be evaluated on a case-by-case basis pursuant to 11 

through requests for proposals (RFPs).  Other technologies included in the EIA report were 12 

not included in the modeling due to their respective costs and to improve modeling process 13 

time.  14 

Q. DID THE COMPANY MODEL THE USE OF POWER PURCHASE 15 

AGREEMENTS (“PPA”) TO REPLACE SOME OR ALL OF THE MITCHELL 16 

CAPACITY? 17 

A. Yes.  While the Company sees considerable risk in relying on a significant level of a series 18 

of one-year PPAs in long-term resource planning, the model was also given a one year 19 

capacity-only PPA option to pick from.  This option was made available to test if energy 20 

market prices in the three fundamental forecast scenarios were at a low enough level which 21 

would suggest a capacity-only PPA could economically replace resources which provide 22 

both energy and capacity.  The assumed capacity price for the PPA was based on a forecast 23 
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of the PJM capacity market price in each of the three cases.  Those prices are described in 1 

the testimony of Company Witness Trecazzi.  This price was used based on the reasonable 2 

assumption that the owner of any available capacity resource would not rationally accept 3 

less than that price in exchange for committing that capacity in a bilateral contract, rather 4 

than bidding it into the annual capacity auction that is available to PJM market participants.  5 

  The single-year capacity-only PPA option was capped at 400 MW.  The cap was 6 

appropriate given the significant uncertainty regarding the availability of capacity.  Such a 7 

resource would have to be a resource that had not already been committed elsewhere.  In 8 

addition, the owner of the resource must be willing to execute short-term deals with a price 9 

and other terms and conditions acceptable to both parties.  This short-term option would 10 

not entitle the Company to any energy, and thus would increase exposure to the PJM energy 11 

market price risk, versus the market hedge that comes with owning an actual physical 12 

resource or contracting for both capacity and energy.  Prudent long-term planning should 13 

not include reliance on this type of short-term resource for anything but a contract to cover 14 

a small portion of total capacity requirements, because of the uncertainty and risk that 15 

comes with it. 16 

Q. WHAT TECHNOLOGIES WERE SELECTED BY THE MODEL TO REPLACE 17 

MITCHELL IF IT WERE TO RETIRE? 18 

A. The nameplate capacity of the major additions selected by the model as replacements for 19 

Mitchell if it were to retire in 2040 (Case 1) are summarized below in the top half of Table 20 

4.  These amounts also include replacements for Big Sandy 1, which is assumed to retire 21 

and be replaced in 2030.  The resources selected in the 2028 retirement case (Case 2) in 22 

the bottom half of Table 4, are smaller because they only include Mitchell replacements.  23 
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Exhibit MAB-2 shows the modeled optimal capacity resource plans on a UCAP basis for 1 

Case 1 and Case 2 by year for the three fundamental pricing scenarios, including the 2 

resources shown in Table 4. 3 

 

  Resource selection is heavily driven by the amount of credit each type of resource 4 

is given towards a capacity obligation vis-a-vis other options.  I will discuss this further 5 

later in my testimony.  Table 4 represents which replacement resources would be expected 6 

to produce the lowest overall costs, if the assumptions embedded in the scenarios (such as 7 

power and gas prices) turn out as they have been forecasted.  8 

Q. CAN YOU PROVIDE FURTHER DETAIL REGARDING THE RESOURCE 9 

SELECTIONS? 10 

A. The attributes of the gas combustion turbines (“CT”), PPA, solar, and wind resources that 11 

were modeled are: 12 

Gas 
Combustion 

Turbines
Cumulative 

Solar
Cumulative 

Wind
Capacity Only 

PPA Total

Case 1 - Mitchell  CCR&ELG 2040 Retirement 
 (Resource Additions from 2021-2040) *

Base with Carbon 480                 450                   400                300                  1,630

Base No Carbon 480                 300                   -                 400                  1,180

Low No Carbon 480                 300                   400                  1,180

Case 2 - Mitchell  CCR Only 2028 Retirement 
(Resource additions from 2021-2028) *

Base with Carbon 480                 400                150                  1,030

Base No Carbon 480                 200                  680

Low No Carbon 480                 200                  680

TABLE 4 - KPCo Optimal Major Replacement Capacity Additions Through the Retirement Year - 
Nameplate Megawatts

* Case 1 additions through 2040 include replacements for both Mitchell  and Big Sandy 1. Big Sandy 1 is assumed to retire 
in 2030. Case 2 additions through 2028 only include replacements for Mitchell.
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1. CTs were picked to provide the majority of the 2028 replacement resource. The 480 1 
MW CT which the model selected is expected to cost $445 million.  2 

2. Either 150 or 200 MW of short-term capacity-only PPAs were selected in the three 3 
2028 retirement scenarios. The fact that less than the full 400 MW of PPA available to 4 
the model was selected indicates that resources which also provide energy are 5 
preferable in those scenarios, given the energy and capacity price forecasts. PPAs 6 
totaling 300 MW or 400 MW were selected in the 2040 retirement cases. The additional 7 
PPA capacity was selected in part to replace Big Sandy 1. 8 

3. 450 MW of solar assets were selected in all cases, although additions would not be 9 
expected to be added economically until after 2028. The model first selected solar in 10 
2030 when Big Sandy 1 is forecasted to retire. Per Table 3 above, EIA expects each 11 
150 MW block of solar would cost $1,195/KW (or $213 million) if built today. EIA 12 
expects the cost of solar to decline significantly between now and 2028, and this decline 13 
was incorporated into the modeling. Other resource types also are expected to be less 14 
costly capacity during that timeframe.  15 

4. Wind was added in these optimal plans only when a carbon burden was included. Power 16 
prices are higher in those cases, making wind an economically attractive option when 17 
combined with production tax credits expected to be available through 2025.  18 

Q. WHY DID THE MODEL SELECT GAS COMBUSTION TURBINES AS THE 19 

PRIMARY REPLACEMENT CAPACITY OPTION? 20 

A. At the low level of market energy prices contained in these forecasts, energy available from 21 

the PJM market is inexpensive, and thus the model did not pick resources with higher 22 

capital costs such as combined cycle gas units, which are more efficient and would be 23 

anticipated to generate significant amounts of energy as well as capacity.  In addition, 24 

renewable resources are less valuable when market prices are low.  As a result, the model 25 

solved for the lowest overall cost by picking the least expensive capacity options available.  26 

These plans would result in very heavy reliance on the PJM energy market for the energy 27 

needed to serve customers. 28 

  Capacity affordability is driven by both the up-front installation cost (as shown 29 

above in Table 3) and the credit as a percentage of nameplate capacity each type of resource 30 

will receive in PJM’s capacity market construct.  I have illustrated the combination of these 31 
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two factors below in Table 5.  Solar and wind resources receive a much smaller fraction of 1 

their nameplate capacity value as a credit than Mitchell or a gas CT receives.  The 2 

percentage of nameplate capacity accorded wind and solar resources will decline over time 3 

if the amounts of those technologies installed grows substantially as has been predicted, 4 

and if PJM’s proposed Effective Load Carrying Capability (“ELCC”) methodology is 5 

approved by FERC.  PJM’s latest projection available when this analysis was performed 6 

would result in a 12% credit for wind and 40% credit for Solar in 2028 when capacity 7 

would be needed.  The Company would get much more value for an investment in natural 8 

gas units when viewed on a firm capacity basis because of the high capacity credit gas 9 

receives versus the other options. 10 

 

VII.  TRANSMISSION IMPACTS 

Q. WOULD RETIRING MITCHELL CREATE VOLTAGE OR THERMAL ISSUES 11 

WITH THE TRANSMISSION SYSTEM? 12 

A. Yes.  AEP’s Transmission Planning group evaluated this issue and determined that 13 

Mitchell could not be retired without substantial investments in the high voltage 14 

transmission system, although the amount is somewhat dependent on if and when other 15 

Capacity Investment Alternatives - 
Projected to 2028 in-service date

Nameplate 
Capacity MW

2028 PJM Firm 
Capacity Credit 

%
2028 PJM Firm 
Capacity MW

Projected 2028 
Capital 

Investment 
($ Millions)

Natural Gas CT Capacity - $900/KW 703                     95% 668 $633
Unsubsidized Solar Capacity - No ITC
 $1,000/KW 1,670                  40% 668 $1,670
Subsidized Solar Capacity - 30% ITC
 $700/KW 1,670                  40% 668 $1,169

Wind Capacity - $1,200/KW 5,567                  12% 668 $6,680

Table 5 - Firm Capacity Cost Comparison
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AEP plants retire.  The Amos and Mountaineer plants owned by AEP affiliate Appalachian 1 

Power Company (“APCo”) are also subject to CCR and ELG compliance requirements, 2 

and similar CCR/ELG proceedings to this one are currently underway in West Virginia and 3 

Virginia for those two plants.  Amos serves an especially critical role in maintaining 4 

stability near the center of AEP’s 765 kV transmission grid, as well as interconnections 5 

with portions of the grid owned by neighboring utilities.  The West Virginia proceeding 6 

also includes Mitchell, which is co-owned between Kentucky Power and AEP Affiliate 7 

Wheeling Power Company (“WPCo”). 8 

  If either Amos or Mitchell retire in 2028, with the other plant still operating, the 9 

Company estimates that $100 million of transmission upgrades would be required.  If 10 

Amos and Mitchell both retire in 2028, AEP estimates that an additional $100 million of 11 

transmission upgrades would be required, for a total of $200 million.  No additional 12 

transmission upgrades would be anticipated beyond those needed for the Mitchell and 13 

Amos retirements if Mountaineer also retires in 2028.  14 

  AEP estimates that roughly half of these investments would be required in the AEP 15 

zone within PJM and half in the Allegheny zone, which leaves AEP’s share of the 16 

transmission upgrades at $50 million if the ELG compliance investments are not made at 17 

Mitchell and it retires in 2028.  Some of this would be spent in Ohio by Ohio Power 18 

Company and some in West Virginia by a combination of APCo and WPCo.  Transmission 19 

costs such as these are allocated across all of the AEP East system companies under a cost 20 

sharing agreement.   21 

  For the purposes of this analysis, I assumed that Kentucky Power would be 22 

allocated 4.9% of the $50 million AEP zonal share of the transmission investment required 23 
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if Mitchell retires in 2028, based on its load ratio share of the AEP Zonal peak load in 2019.  1 

This amounts to $2.5 million for Kentucky Power.  A 50-year levelized carrying charge 2 

was applied to that amount and the resulting annual cost of $242,000 was included in the 3 

Kentucky Power CCR only (Case 2) scenarios for each company beginning in 2028. 4 

  Predicting transmission impacts assuming these plants retire in 2040 is difficult.  5 

Power flows on the grid could change significantly between 2028 and 2040 due to plant 6 

retirements, load changes, new generation resources, and new transmission to serve them.  7 

Despite these uncertainties, in this analysis the Company assumed the same level of 8 

investment required in 2028 would also be required in 2040.  Effectively, this means that 9 

similar to delaying the replacement generation requirement by 12 years, the CCR and ELG 10 

compliance investments will also delay the transmission investment. 11 

Q. COULD THESE TRANSMISSION CONSTRAINTS BE ELIMINATED WITH 12 

REPLACEMENT RESOURCES? 13 

A. Yes.  Replacement gas-fired resources that are sited either on the sites of these plants, or 14 

located close by would eliminate the need for transmission investments that would be 15 

caused by retirements.  Due to their intermittent nature, wind and solar resources would 16 

not eliminate the transmission impacts of plant retirements.  Because of the transmission 17 

issues, location will necessarily be a consideration when evaluating economics of 18 

replacement assets.  Assuming everything else is equal, replacement gas assets sited at 19 

these plant locations would have a cost advantage and be easier to bring online, versus 20 

resources located elsewhere. 21 
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Q. WHAT TRANSMISSION COSTS WERE INCLUDED IN THE COSTS OF 1 

REPLACEMENT RESOURCES IN THE CCR ONLY (CASE 2) SCENARIOS? 2 

A. For the purposes of this analysis, the cost of replacement resources assumed only the 3 

minimal interconnection costs that EIA has incorporated in its new resource cost estimates.  4 

In addition, no congestion costs were assumed to be incurred by the wind resources, 5 

although additional congestion costs are a significant risk as wind continues to be added in 6 

the PJM region. 7 

Q. DOES THIS CONCLUDE YOUR DIRECT TESTIMONY? 8 

A. Yes, it does. 9 
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