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Audit of the Price Stabilization Rider of Duke Energy
Ohio: Draft report LE

Prepared for the Public Utilities Commission of Ohio by London Economics ~ stonomics

International LLC

October 2, 2020

London Economics International LLC (“LEI”) was selected by the Public Utilities Commission
of Ohio to conduct an independent audit of the Price Stabilization Rider (“PSR”) of Duke Energy
Ohio (“DEQO”). The audit period covers January 1, 2019 through December 31, 2019. The
Commission engaged LEI through RFP No. RA20-PPA-3.

LEI’s scope of work encompassed the following tasks:

. providing industry context;

. reconciling OVEC bills and DEO riders, including assessing accuracy of true up from
2016 to 2019;

. examining the prudency of OVEC’s disposition of energy and capacity;

. assessing prudency of fuel and variable costs incurred;

. examining prudency of capital expenses;

. reviewing environmental compliance activities; and

. reviewing power plant performance.

LEI’s approach to the audit was to rely on information LEI requested from DEO, primarily
through formal data requests. The financial information used in the audit is therefore from a
reliable source. LEI also relied on publicly available data, which is used throughout this report
to provide context, comparison, and benchmarks.

This draft report is submitted for Staff review.
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Important Disclaimer Notice
Indemnity and limitation of liability

London Economics International LLC (“LEI”) shall indemnify, defend, save and hold harmless
the Public Utilities Commision of Ohio (“PUCO” or “the Commission”), the State of Ohio, its
agents, officers and employees from any and all liabilities, claims, demands or causes of action of
whatever kind or nature, including attorneys’ fees and court costs arising from the performance
of this Contract, to the extent these are caused by LEI's intentionally wrongful, reckless or
negligent performance hereunder. If the Commission’s tender of defense, based upon this
indemnity provision, is rejected by LEI, and LEI is later found by a court of competent jurisdiction
to have been required to indemnify the Commission, then in addition to any other remedies the
Commission may have, LEI shall pay the Commission’s reasonable expenses incurred in proving
such indemnification, defending itself or enforcing this provision.

In addition, the Commission indemnifies LEI against all damages, costs and liabilities suffered
by LEI as a consequence of any claims or proceedings brought against LEI by any third-party
(defined as any person other than the Commission) in connection with the audit services
including, without limitation, any liability arising as a result of LEI complying with the
Commission’s instructions or a breach of the Commission's obligations under our agreement,
unless such damages, costs or liabilities arise from LEI's willful misconduct or gross negligence.

LEI will only be liable in the case of gross negligence, and under no circumstances shall LEI's
liability exceed the total fees actually received by LEL
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1 Executive summary and recommendations

1.1 Objective and purpose

Duke Energy Ohio (“DEO”) is an investor-owned electric utility regulated by the Public Utilities
Commission of Ohio (“PUCO” or “the Commission”). DEO is a Sponsoring Company of the Ohio
Valley Electric Corporation (“OVEC”), meaning that DEO, under a contract known as the
Amended and Restated Inter-Company Power Agreement (“ICPA”), is entitled to a share of OVEC’s
electricity generation, and must also pay that same share of OVEC’s costs.! OVEC’s generation is
provided by two 60-plus year-old coal plants.

PUCO approved the establishment of a non bypassable rider, the Price Stabilization Rider
(“PSR”), as part of DEO’s third energy security plan in April 2015 (Case No. 14-841-EL-SSO, et
al.) The PSR allowed DEO to pass the costs and benefits of its participation in the ICPA to DEO’s
customers. The third ESP was effective through May 31, 2018. In December 2018, as part of the
resolution of DEO’s fourth ESP (Case No. 17-1263-EL-SS0, et al), the PSR was extended through
the term of the fourth ESP (effective through May 31, 2024).

In 2019, House Bill 6 (“HB 6”) defined a legacy generation resource (“LGR”) in a way which
encompassed the OVEC plants (RC 4928.01(A)(41)). New riders were needed to replace existing
OVEC riders, starting on January 1, 2020.2 DEO’s Legacy Generation Rider (“LGR”) became
effective June 30, 2020.3

The Commission engaged LEI to audit the PSR for the period January 1 through December 31,
2019. The purpose of the audit is to establish the prudency of all the costs and sales flowing
through the PSR, and to investigate whether DEO’s actions were in the best interest of its retail
ratepayers. The costs of the rider are billed by OVEC to DEO; the sales from the rider are referred
to by DEO as “PJM settlements.”* The OVEC bill and PJM settlements are discussed in detail in
several sections of this report.

1.1.1 LEI general scope of work

LEI’s scope of work covers the following items:

1 LEI-DR-06-001 Attachment. Amended and Re-Stated Inter-Company Power Agreement.
2 Dickinson Wright PLLC. Ohio Enacts Sweeping Energy Legislation: HB 6 Bails Out Nuclear, Coal; Rolls Back Renewables
and Energy Efficiency. September 2019. <https://www.dickinson-wright.com/news-alerts/ohio-enacts-

sweeping-energy-legislation>

3 DEO Tariff. LGR Rider. <https://www.duke-energy.com/_/media/pdfs/for-your-home/rates/electric-oh/sheet-
no-128-rider-lgr-oh-e.pdf?la=en>

4 “PJM settlements” refer to the disposition of DEO’s share of capacity, energy, and ancillary services in the PJM market.
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1. Industry context: A review of the current dynamics of the PJM wholesale markets in
which OVEC operates, and the impact that changing market dynamics have on OVEC's
operations and practices;

2. OVEC bill and DEO rider reconciliation: Examination of whether charges on the OVEC
bill are accurately reflected in DEO’s accounts, and also in the PSR;

3. Accuracy of true up: an assessment of the accuracy of DEO’s true ups from forecasted
customer charges to actual customer charges, and corrections of previous accounting
errors;

4. Disposition of energy and capacity: A review of the unit scheduling and offering of
energy into PJM administered wholesale markets, offering behavior in PJM administered
capacity markets, and offering behavior and/or participation in any other market that
may provide revenue above and beyond that which is received in energy and capacity
markets;

5. Fuel and variable costs: An assessment of OVEC's fuel and variable operations and
maintenance-related expenses, including comparison between incurred fuel costs and
market prices to evaluate the reasonableness of fuel expenses during the audit period;

6. Capital expense: Examination of the prudency of OVEC’s process for allocating capital
and conducting capital projects, and an assessment of whether the fixed costs incurred by
OVEC are properly allocated to DEO, including depreciation, debt service, and plant
maintenance expenses;

7. Environmental compliance: A review of DEO’s OVEC’s environmental compliance
activities. This includes, but is not limited to, the impact that compliance activities had on
OVEC’s fuel procurement strategy, overall emission allowance management strategy, and
methods used to analyze compliance options and develop overall mitigation strategies;
and

8. Power plant performance: A review of significant plant outages or other degradations
observed in the operating availability, equivalent availability, or capacity factors of
OVEC’s generating plants, and an assessment of at least one of OVEC’s generating
stations based on a virtual site visit.

1.2 LEI's audit approach
LEI's approach to the audit was to rely on information LEI requested from DEO staff, primarily

through formal data requests. LEI also used publicly available data from OVEC annual reports,
and other sources of public data. The audit approach included the following steps:

e LEIissued formal data requests over the time period May 2020 through September 2020,
and kept a database and numbering system which logged requests issued and responses
received;

e LEI held conference calls and numerous email exchanges; and

e Owing to COVID-19 protocols in place at the OVEC plants, which prohibit non-essential
personnel from visiting the plants, LEI did not conduct in-person interviews, site visits,
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or in-camera contract reviews. LEI conducted a single “virtual site visit” to audit the
presence and use of environmental control equipment in the plants.

Another key component of LEI's audit was to compare and benchmark cost and operational
results against industry data from publicly available data sources, such as the Energy Information
Administration (“EIA”). This public data provided the important context for evaluating OVEC’s
fuel and power procurement results, as well as results of operations.

This audit report is presented in ten chapters:

Chapter 1: Executive summary and recommendations
Chapter 2: Introduction

Chapter 3: Utility industry context

Chapter 4: OVEC bill and PSR reconciliation

Chapter 5: Disposition of energy and capacity
Chapter 6: Fuel and variable cost expenses

Chapter 7: Capital expenses

Chapter 8: Environmental compliance

Chapter 9: Power plant operations

Chapter 10: Appendix of Acronyms

Chapters 4-9 are organized in the same way, beginning with a statement of the scope of the audit
which applies to DEO’s activities, and background information to provide context for these
activities; followed by the evaluative criteria used in the audit, LEI's findings, and finally LEI's
recommendations.

1.3 LEI's findings and recommendations

Overall, LEI found that the processes, procedures, and oversight were mostly adequate and
consistent with good utility practice, given that the ICPA is in place and customers will be
charged for the cost of the plants until at least May 2024.

LEI's analysis shows that at this time the OVEC plants cost customers more than the cost of energy
and capacity that could be bought on the PJM wholesale markets. However, there may be other
considerations, such as providing employment at the plants, or the plants” contributions to fuel
diversity in the State, that outweigh the impact on ratepayers, which the Ohio legislature takes
into consideration.

As detailed in this report, LEI has the following recommendations:

The true up process for the PSR Rider: LEI found the true up process for the PSR Rider to be
accurate and timely. LEI recommends only that more recent estimates for annual sales be used in
estimating costs for the riders going forward.

Components of fixed cost: The components of fixed costs were billed properly. However, one
component of fixed costs, referred to as “Component (D)” in the OVEC bill, is identified by the
ICPA as a payment per common share. It is a relatively minor part of the monthly bill to the ICPA
participants, though it represents a substantial share of the net profits earned by OVEC. OVEC's
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capital expenditures are not part of a rate base for which they are allowed a regulated rate of
return.

Disposition of energy and capacity: OVEC energy and capacity are sold into the PJM markets;
energy is typically offered as must-run (also referred to as self-scheduled). At a high level, this
would be prudent under the ICPA arrangement, as any revenue is helpful to offset costs.
However, LEI’s analysis shows that some of the time, the PJM energy price did not cover fuel and
variable cost, though LEI's analysis did not fully evaluate a re-dispatching of the OVEC units. LEI
believes DEO’s strategy of creating a process whereby OVEC re-considers its “must-run” offer
strategy (discussed in more detail in Section 5) and utilize near-term demand and price forecasts
to formulate energy offers is prudent. DEO’s capacity offers were formulated prudently.

Fuel and variable cost expenses: Coal inventories were much higher than target levels in 2019.
This may indicate a problem with management of contract deliveries versus projected coal burns.
However, it was trigged by an event which occurred in one month (April) in 2019 and may be an
anomaly, as discussed in Section 6.

Capital expenses: The process of planning and executing individual capital projects appears to
be well-managed. However, it appears there is no cap on annual capital expenses. This could lead
to over-investment in the plants, as the Commission does not review and/or approve the OVEC
capital expenditures (though the Commission does review construction through the power siting
process).

Environmental compliance activities: Based on LEI's virtual site visit and follow-up data
requests, LEI found that OVEC complied with environmental requirements during the audit
period. Management of emissions allowance inventories was reasonable and prudent.

Power plant performance: The plants performed well, with some small exceptions. Plant
maintenance costs during outages were budgeted reasonably at Clifty Creek, but the budgeting
for Kyger Creek needs to be improved. LEI recommends that OVEC take action to inspect and fix
the technical problems with the baffle wall at Clifty Creek Unit 6 to minimize forced outages and
the related economic losses.
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2 Introduction
21 Introduction to Ohio Valley Electric Corporation

Ohio Valley Electric Corporation (“OVEC”) and its wholly owned subsidiary, Indiana-Kentucky
Electric Corporation (“IKEC”), were organized on October 1, 1952. These two companies were
formed by investor-owned utilities and their parent companies to serve the large electric power
requirements projected for the uranium enrichment facilities under construction by the Atomic
Energy Commission (“AEC”) near Portsmouth, Ohio.> The utilities, which own shares of OVEC
and are entitled to its output and responsible for its costs, are known as the Sponsoring
Companies.

The Kyger Creek Power Plant at Cheshire, Ohio, and Clifty Creek Power Plant at Madison,
Indiana, are the only power plants owned by OVEC and IKEC. They are both coal plants, with
nameplate generating capacities of 1,086 MW (Kyger Creek) and 1,304 MW (Clifty Creek). The
two generating stations began operating in 1955/56. They interconnect with the major power
transmission network of several of the utilities in the area (see Figure 1).6

Figure 1. OVEC generating stations
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Source: S&P Global Market Intelligence.

5 OVEC. Annual Report 2018. <https:/ /www.ovec.com/FinancialStatements/ AnnualReport-2018-Signed.pdf>

6 Tbid.
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In 2018, the cost of OVEC’s power to its owners, the Sponsoring Companies, was $54.29/ MWh,
and total power costs to the Sponsoring Companies was $644 million.” On December 1, 2018, the
OVEC-IKEC transmission system integrated into PJM.8

2.2 Introduction to DEO

DEO was created through the acquisition of Cinergy in 2006 and is one of the subsidiaries of Duke
Energy. Headquartered in Cincinnati, Ohio, DEO serves approximately 870,000 residential,
commercial, and industrial customers in the southwest corner of Ohio, covering almost 3,000
square miles.” DEO is entitled to 9% of OVEC’s power, and responsible for the same share of
OVEC’s costs. The terms of this entitlement and responsibility for OVEC’s costs are set out in the
ICPA. The 9% share is referred to in the ICPA as the Power Participation Ratio (“PPR”).

2.3 Background on the Inter-Company Power Agreement

In the 1950s, OVEC, the US AEC, and OVEC’s owners or their utility company affiliates (the
Sponsoring Companies) entered into power agreements to build the two coal plants to serve
AEC’s substantial power requirements. On October 15, 1952, a 25-year agreement was executed
by OVEC and AEC, which was later extended to December 31, 2005 under a Department of
Energy (“DOE”) Power Agreement. As part of this agreement, OVEC and the Sponsoring
Companies later (in 1953) signed the ICPA which specified the allocation to each company of
power not utilized by the DOE or its predecessors.

On September 29, 2000, the DOE informed OVEC of its cancellation of the DOE Power
Agreement. On April 30, 2003, the DOE Power Agreement was terminated.!? Since time of the
DOE Power Agreement termination, OVEC’s entire generating capacity has been available to the
Sponsoring Companies under the terms of the ICPA. The Sponsoring Companies and OVEC
entered into an amended contract, the Amended and Restated Inter-Company Power Agreement,
effective as of August 11, 2011, which extends to June 30, 2040.11

AEP Ohio (the Ohio Power Company plus Columbus Power) is the largest participant in the
OVEC power participation benefits and requirements, followed by Buckeye Power Generating,
LLC; Appalachian Power Company; and Duke Energy Ohio, Inc. (Cincinnati, aka Cinergy) (see
Figure 2).12

7 OVEC. Annual Report 2018. <https:/ /www.ovec.com/FinancialStatements/ AnnualReport-2018-Signed.pdf>

8 Ibid.

9 Duke Energy Ohio. <https://electricityplans.com/ohio/utilities/duke-energy />

10 OVEC. Annual Report 2018. <https:/ /www.ovec.com/FinancialStatements/ AnnualReport-2018-Signed.pdf>

11 LEI-DR-06-001 Attachment

12 LEI-DR-02-020 CONF Attachments 1-24
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Figure 2. OVEC Sponsoring Company Power Participation Ratios

Sponsoring

Company PPR
Appalachian 15.69
Buckeye 18.00
Cincinnati 9.00
Columbus 4.44
Dayton 4.90
First Energy 4.85
Indiana 7.85
Kentucky 2.50
Louisville 5.63
Monongahela 3.50
Ohio Power 15.49
Peninsula 6.65
So. Indiana 1.50
Total 100.00

Source: LEI-DR-02-020 CONF Attachments 1-24

The most recent legislation authorizing cost recovery with respect to changes under the ICPA
arrangement (HB 6) requires that the cost to residential customers cannot exceed $1.50/ month.13
HB 6 goes on to require that, with respect to OVEC (referred to as “legacy generation resource”
in the following quote): “[flor all other customer classes, the commission shall establish comparable
monthly caps for each class at or below one thousand five hundred dollars per customer. Insofar as the
prudently incurred costs related to a legacy generation resource exceed these monthly limits, the electric
distribution utility shall defer the remaining prudently incurred costs as a regulatory asset or liability that
shall be recovered as determined by the commission subject to the monthly caps set forth in this division.”14
This means that, though there is a monthly cap on customer charges, there is no cap over time,
and any prudently incurred costs greater than the caps can be recovered from customers in the
future.

2.4 FirstEnergy Solutions bankruptcy impacted OVEC and DEO charges

A dispute starting in August 2018 which impacts the cost of the ICPA to DEO customers appears
to have come to a conclusion. The bankrupt FirstEnergy Solutions (“FES”), now Energy Harbor
Corp., initially refused to pay its 4.85% PPR under the ICPA. The dispute involved whether the
bankruptcy law was primary (in which case Energy Harbor could abrogate the contract as part
of the bankruptcy process) or whether FERC had jurisdiction (in which case the impact on the

13 House Bill 6, effective October 22, 2019. <https://www.legislature.ohio.gov/legislation/legislation-
summary?id=GA133-HB-6>

14 Tbid.
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public interest had to be taken into consideration).’> FERC argued that “the Bankruptcy Court
had to consider the public interest and that the Court could not treat the ICPA contract as just
another business contract.”16

On May 17, 2020, a motion to approve the settlement was filed with the Bankruptcy Court. Energy
Harbor agreed to pay OVEC $32.5 million ($10.6 of which was already in escrow) in settlement
and dropped its attempt to abrogate the ICPA.17 The Bankruptcy Court approved the settlement,
and Energy Harbor LLC became a Sponsoring Company of OVEC, taking over FES’s 4.85% PPR.
This was effective June 1, 2020.18

In the meantime, however, as noted by OVEC “Per the ICPA... OVEC made available to all other
Sponsoring Companies FES's entitlement to available energy under the ICPA.”1 DEO purchased a
portion of FES’s entitlement, as discussed in Section 4.

15 FirstEnergy Solutions successor faces $500M in damages and a new hearing before FERC.
<https:/ /www.utilitydive.com/news/ firstenergy-solutions-successor-faces-500m-in-damages-and-a-new-
hearing-be /575308 />

16 Tbid.

17 Energy Harbor to Pay OVEC $32.5M in Settlement. <https://rtoinsider.com/energy-harbor-ovec-settlement-
163883/>

18 Energy Harbor Corp Unaudited Condensed Consolidated Financial Statements for the Quarterly Period Ended:
March 31, 2020. <https:/ /energyharbor.com/content/dam/akron/investor-relations-pdfs/Energy-Harbor-
Quarterly-Results__03.31.2020.pdf>

19 OVEC Annual Report 2018. Pp. 39-40. <https://www.ovec.com/FinancialStatements/AnnualReport-2018-

Signed.pdf>
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3 Industry context

To understand LEI's assessment of the prudency of DEO’s ICPA arrangement with OVEC, it is
important to begin with the context of the electricity industry in PJM.

DEO and the OVEC plants are located in the PJM Interconnection. PJM is a regional transmission
organization (“RTO”) that manages grid reliability and wholesale electricity markets for 13
states?0 and the District of Columbia (see Figure 3).

Figure 3. PJM footprint

K4 =N — —
Source: Map of PJM territory served. <https://www.pjm.com/about-pjm/who-we-are/territory-served.aspx>

This chapter discusses the following;:
e PJM energy and capacity prices;
¢ PJM ancillary service markets;
e Self-committing of coal power plants;
¢ PJM Minimum Offer Price Rule (“MOPR");

e Levelized cost of new entry in PJM; and

20 PJM includes all or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina,
Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia.
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e The ongoing bribery case in Ohio which impacts HB 6.
3.1 PJM energy and capacity markets
3.1.1 PJM energy prices

Wholesale electric energy prices have generally declined since 2012 in the PJM market, except for
a spike in 2014 caused by extremely cold weather during the Polar Vortex and a small rise in 2018
as a result of higher natural gas and coal prices, and other drivers. Between 2012 and 2019, day
ahead energy prices decreased on average 3.6% per year across the PJM footprint and fell on
average 1.7% per year in PJM’s DEOK (Duke Energy Ohio and Kentucky) Zone (see Figure 4).
Day ahead energy prices in PJM DEOK zone averaged $37.33/MWh in 2018 and $27.22/MWh in
2019.

Figure 4. Average day ahead energy prices (2012-2019)
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Source: Third-party data provider.

3.1.2 PJM capacity prices

PJM runs a capacity market to ensure long-term reliability, conducting three-year forward
auctions to procure the supply needed to meet predicted demand. It is referred to as the
Reliability Pricing Model ("RPM”). The RPM is a series of auctions for delivery in the future. The
majority of capacity is procured in the first auction for a particular delivery year, which is known
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as the Base Residual Auction (“BRA”), conducted three years in advance of a given delivery
year.2!

Capacity clearing prices in the BRA have fluctuated in recent years (see Figure 5). PIM
transitioned to procuring only capacity performance (“CP”) products starting in the 2020/2021
delivery year. New entry, retirements, and changes in parameters affecting the demand curve
impact capacity prices.

Figure 5. PJM RTO base residual auction clearing price by delivery year ($/MW-day)

2011/12  2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
$110.00  $16.46 $27.73  $125.99  $136.00  $59.37  $120.00  $164.77  $100.00  $76.53  $140.00

Note: The DEOK zone is included in PJM RTO capacity zone.
Source: PIM

In the PJM auction held in May 2018 for the 2021/22 delivery year, the RTO zone cleared at
$140.00/MW-day. The auction for 2022/23 was delayed, and therefore no clearing prices are
available.

The sum of average day ahead energy price in 2019 ($27.22/ MWh, noted previously) and capacity
clearing price earned in 2019 add up to $31.39/MWh. This is lower than $57.04/ MWHh, the total
cost of power from the OVEC power plants in 2019, as reported by OVEC.22 On average, then, in
2019 OVEC power cost customers about $25/ MWh more than energy and capacity purchased in
the PJM market.

3.2 PJM ancillary service markets

Ancillary services help to balance the transmission system as it moves electricity from generating
sources to ultimate consumers. A co-optimized solution is performed by PJM to optimize between
an energy and/or ancillary services supply from a unit by using market offers for energy and
operating reserves as well as physical constraints.?

Regulation and reserves are two categories of ancillary services. PJM operates a market for
regulation services (the Regulation Market). It also operates markets for reserves (the
Synchronized Reserve Market, the Non-Synchronized Reserve Market, and the Day-Ahead
Scheduling Reserve Market).24

21 Capacity Market/RPM FAQs. <https://learn.pjm.com/three-priorities/buying-and-selling-energy/capacity-
markets/capacity-markets-fags.aspx>

2 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements/ AnnualReport-2019-Signed.pdf>

23 LEI-DR-01-006 CONF.

24 PJM Ancillary Services. <https://www.pjm.com/markets-and-operations/ancillary-services.aspx>
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e Regulation helps to control small mismatches between load and generation. Currently,
steam (coal and natural gas), combustion turbines (natural gas, oil, methane, and biomass),
hydro, storage (batteries, flywheels, and hot water heaters), and demand response
participate in the PJM Regulation Market, which provides market-based compensation to
those resources that can adjust output or consumption in response to an automated
signal.>

¢ Reserves are used to recover system balance by making up for generation deficiencies if
there is loss of a large generator. There are three major categories of reserves: operating
reserves, which must be available within 30 minutes; primary reserves, which must be
available within 10 minutes; and synchronized reserves, grid-connected power that must
be available within 10 minutes. All three reserves can be supplied by generators that are
connected to the electric grid, and/or by demand side response. Operating reserves and
primary reserves can also be supplied by offline generators.

The other ancillary service products are not purchased or sold through a market-based system.
For instance, generators need to provide Day-Ahead Scheduling Reserve and Balancing
Operating Reserve as a virtue of being online or being integrated into the PJM system.

In PJM’s most recent Quarterly State of the Market Report posted on August 13, 2020, the
independent market monitor evaluated the synchronized reserve market, the day-ahead
scheduling reserve market, and the regulation market and found that they were not competitive
in their market structure because of high levels of supplier concentration and failures of pivotal
supplier test. The independent market monitor recommended that PJM should increase the
competitiveness of the market structure and make the ancillary service market more efficient.2

3.3 Coal self-commitment in RTOs

As discussed in more detail in Section 5, the OVEC coal units (except for Clifty Creek Unit 6) are
self-scheduled, and therefore operate as baseload capacity in the PJM market. Self-scheduling
means that the market participant schedules the unit to run regardless of energy prices. To be
clear, the OVEC units are not offered as “reliability must-run” units; simply as must-run units.

Recently, the practice of self-committing coal plants has been under discussion among
stakeholders in the United States. The Union of Concerned Scientists (“UCS”), Sierra Club, and
others recently published reports that find self-commitment of coal-fired power plants is costing
consumers millions of dollars annually across wholesale power markets.2” Some utilities in the
Midcontinent Independent System Operator (“MISO”) area argue “self-commitment is an important

2% Ibid.

26 PJM 2020 Q2 Quarterly State of the Market Report.
<https:/ /www.monitoringanalytics.com/reports/P]M_State_of_the_Market/2020/2020g2-som-pjm.pdf>

27 “UCS Analysis Knocks Coal Self-commitments.” RTO Insider. <https://rtoinsider.com/ucs-analysis-knocks-coal-
self-commitments-164527 />
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and necessary mechanism to avoid high startup and shutdown costs,”? but others have begun shifting
away from self-committing and towards economic dispatch and seasonal commitments in
response to increased regulatory scrutiny. Former FERC Commissioners noted “state regulators
have a vital role to play in determining whether such practices should fundamentally change a state’s
regulatory policy.”?

34 PJM Minimum Offer Price Rule (“MOPR”)

The PJM MOPR is intended to prevent the exercise of buyer-side market power. It is intended to
ensure that certain new resources and uprates are not offered into the RPM capacity auctions at
artificially low prices. The MOPR “imposes a minimum offer screening process to determine whether an
offer from a new resource is competitive and prevents market participants from submitting uncompetitive,
low new entry offers in RPM auctions.”30 The concern is that resources which might have out-of-
market compensation or a subsidy could artificially depress auction clearing prices.3!

Under PJM’s original order, the MOPR was largely aimed at new natural gas resources. But FERC
proposed to administratively raise the bids of any new resource in the market that receives a state
subsidy.?2

The MOPR is being intensely debated. Rehearing requests filed with FERC in January 2020 seek
clarification on the many uncertainties in the order, including the definition of a state subsidy
and the scope of the exemptions for existing renewable resources. Concerns include:

1) discrimination between new and existing resources in the capacity market;
2) encroaching on the states’ jurisdiction over their own generation mix; and
3) making the capacity market less efficient.

If the MOPR stands, state-subsidized resources are less likely to clear the capacity market because
they will have to offer higher prices. The higher capacity prices could benefit fossil fuel generators,
such as OVEC.

28 Jbid.

2 “Ex-FERC commissioners debate solutions to coal self-commitments said to cost millions.” Utility Dive.
<https:/ /www.utilitydive.com/news/ex-ferc-commissioners-debate-solutions-to-coal-self-committment-
said-to-cos /578935 />

3% PJM. Minimum Offer Price Rule (“MOPR”) Ouverview and Exemption Process. September 5, 2017.
<https:/ /www.pjm.com/-/media/committees-groups/ task-forces/ccppstf/20170912/20170912-mopr-
education.ashx>

31 Jbid.

2 “FERC MOPR order may have 'paradoxically wunintended consequences': PJM.” Utility Drive.
<https:/ /www.utilitydive.com/news/ferc-mopr-order-may-have-paradoxically-unintended-consequences-

pjm/570880/>
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But this assumes that all the PJM states will stay in the capacity market. They may choose not to
because states pursuing clean energy resources will effectively have to pay twice for capacity —
once for the capacity from the clean energy resources sponsored by the state (that cannot clear
the capacity market) and again for additional capacity from the PJM capacity market. This may
prompt states and utilities to withdraw from PJM’s capacity market altogether, under the Fixed
Resource Requirement (“FRR”) alternative. Under FRR, utilities procure capacity themselves
through bilateral contracts, rather than in the capacity market. States with significant renewable
energy mandates or subsidized nuclear programs include Maryland, New Jersey, Illinois, Ohio,
and Virginia, which together account for over half of PJM’s load. PJM’s capacity market could
clear at lower prices if many states adopt the FRR, because their demand for capacity would be
withdrawn from the market.

On March 18,2020, PIM submitted their compliance filing to FERC. In this filing they proposed a
tight timeline for the next three capacity auctions, a timeline which depends on the date that FERC
approves the filing. Provided FERC approves the filing by September 2020, the latest date by
which PJM would complete the BRA for 2022/23 would be March 31,2021. If approval comes
later, PJM’s schedule would revert to holding the auction six months after FERC approval. The
filing also confirmed the price floors for various resources and clarified exceptions to the MOPR.
Notable exceptions to the rule included renewables in state Renewable Portfolio Standard
(“RPS”) programs, demand response and energy efficiency, storage, self-supply, federal
subsidies such as the Regional Greenhouse Gas Initiative (“RGGI”) as well as any resource that
can demonstrate actual costs are less than the MOPR floor price.3

On June 1, PJM submitted a second compliance filing to FERC, with details on how the auction
would be competitive and resource neutral. The proposed timelines for BRA auctions were not
changed.?* As of August 31, 2020, FERC has not yet approved the compliance filing.

3.5 Levelized cost of new entry in PJM

The price of energy and capacity price in PJM totaled $31.39/MWh in 2019 as noted previously.
This is slightly too low to support investment in a new (generic) combined cycle gas turbine
(“CCGT”): LEI's analysis indicates that a new CCGT has a levelized cost of energy (“LCOE”) of
$42.40/MWh for PJM West and $47.50/ MWh for PJM East (see Figure 6). LCOE is an analytical
tool that measures lifetime costs of a power plant divided by its lifetime energy production. It
calculates the present value of the total cost of building and operating a new plant and spreads
this cost over all the MWhs the plant is assumed to produce in its lifetime. Thus, LCOE is a
$/MWh measure that can be compared to market prices. If expected market prices are higher
than the LCOE of a plant, it is a signal that an investor could earn an attractive return—it is

3 Hale, Z. “PJM responds to FERC-ordered capacity market overhaul with tight timelines.” S&P Global. 2020.
<https:/ /www.spglobal.com/marketintellicence/en/news-insights /latest-news-headlines/ pjm-responds-
to-ferc-ordered-capacity-market-overhaul-with-tight-timelines-57652646>

3 PJM. June 1 Compliance filing. <https://pjm.com/directory/etariff/FercDockets/4571/20200601-er18-1314-

006.pdf>
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therefore a signal to build a plant. If expected market prices are lower than the LCOE, it is a signal
not to build a plant.

Figure 6. Cost of generic new entry for PJM, 2021

CCGT CCGT

2L (PJM West) (PJM East)
Capital cost [$/kW] $ 1,339 $ 1,443
Leverage [%] 60% 60%
tax rate [%] 45% 44%
Debt interest rate [%] 6% 6%
Cost of debt (post-tax) [%] 3% 3%
Post-tax required equity return [ %] 9% 8%
pre-tax equity return [%] 16% 15%
WACC [%] 8% 8%
Project life [year] 15 15
Construction time [month] 24 24
Heat rate [Btu/kWh] 6,431 6,431
Nominal variable O&M [$/ MWh] $ 26 $ 2.6
Nominal fixed O&M [$/kW /year] $ 206 $ 18.2

Capacity factor [%] 83% 78%

Fuel price [$/ MMBtu] $ 23 % 27
All-in fixed cost [$/kW /year] $ 1798 % 187.3
Levelized non-fuel cost of new entry [$/MWh] $ 273 $ 30.0
Levelized cost of new entry [$/MWh] $ 424 % 475

Notes:

1. Capital cost of CCGT includes carrying charges over the construction period.

2. All-in fixed cost includes interest and principal debt payments and fixed O&M.

3. Gas price for PJM West is based on Dominion South; gas price for PJM East is based on Transco-Z5.
Sources: PJM MOPR Price Calculations, EIA AEO 2020, LEI

At $42.40/MWh to $47.50/MWh a new CCGT would not be expected to able to earn a
commercially reasonable return in PJM if energy and prices were expected to remain at recent
low levels. Therefore, such an investment would not be pursued. Since the cost of the OVEC
plants, at over $50/MWh is even higher than the levelized cost of building a new CCGT, it also
implies that in a competitive context, the OVEC plants would not be viable on a going-forward
basis.

3.6 Federal bribery charges relate to House Bill 6 (“HB 6”)

The Ohio legislation known as HB 6, signed into law in 2019, modified existing recovery to be
statewide (i.e., collected from non-OVEC electric distribution utility customers) and imposed rate
caps related to recovery of costs under the ICPA. HB 6 refers to “legacy generation resources,”
which include “all generating facilities owned directly or indirectly by a corporation that was formed
prior to 1960 by investor-owned utilities for the original purpose of providing power to the federal
government for use in the nation’s defense or in furtherance of national interest, including the Ohio Valley
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Electric Corporation.”35 HB 6 provides that “The commission shall determine the proper rate design for
recovering or remitting the prudently incurred costs related to a legacy generation resource....”3¢ In other
words, the ICPA is enabled by HB 6.

HB 6 also provides subsidies for two large nuclear power plants in Ohio, and for that reason is
the center of a federal bribery investigation.

35 House Bill 6, effective October 22, 2019. <https://www.legislature.ohio.gov/legislation/legislation-
summary?id=GA133-HB-6>

36 Ibid.
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4 OVEC bill and PSR Rider reconciliation

41 Scope and background
411 Scope

As note previously, as a Sponsoring Company, DEO is responsible for a 9% contractual share
(that of Cincinnati Power Company) of the costs and revenues of the two OVEC plants, based on
the ICPA.%7 The total 9% share is billed to DEO customers in the PSR and is therefore within the
scope of this audit.

This chapter addresses the following topics:

e details of the monthly OVEC bills from January 2019 to December 201938 in which all the
charges and credits to DEO and the other members of the ICPA are detailed; and

e the PSR Rider, which details the forecasted monthly PSR charges to DEO’s customers, the
actual monthly PSR charges, and the true-up process for reconciling forecast to actual
charges.

In coming to LEI's conclusions, LEI issued formal data requests and held conference calls and
phone calls with DEO personnel.

41.2 Background of PSR Rider

As noted previously, the PSR Rider was approved in DEO’s fourth ESP (Case No. 17-1263-EL-
SSO, et al), and DEO’s LGR became effective June 30, 2020 as part of HB 6.3

The period of the audit, January 2019-December 2019, precedes the effective date of HB 6.
However, DEO'’s true ups of some of the 2019 PSR actual costs were conducted in 2020 — this was
unavoidable because cancellations and rebilling charges and credits are unknown until after the

initial billing period. Therefore, part of LEI's audit of the accuracy of the true up process relies on
information from the DEO LGR Rider.

4.2 Evaluative criteria
LEI focused its audit of the OVEC bill and PSR Rider on answering the following questions:

e Are DEO'sjournal entries consistent with OVEC monthly bills?

37LEI-DR-06-001 Attachment. Amended and Re-States Inter-Company Power Agreement.
38 LEI-DR-02-020 CONF Attachments 13 -24 (“OVEC Bill”).

39 DEO Tariff. LGR Rider. <https://www.duke-energy.com/_/media/pdfs/for-your-home/rates/electric-oh/sheet-
no-128-rider-Igr-oh-e.pdf?la=en)>
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e Are the actual monthly PSR charges, which appear in the Rider statements, consistent
with the monthly bills provided by OVEC, which DEO pays?

e Onanet basis, does the ICPA cost customers more than the plants earn in the PJM markets?
¢ Did DEO perform the PSR and LGR true ups correctly?
e Is DEO’s Rider true up process in the best interest of ratepayers?

4.3 Findings and conclusions

4.3.1 OVEC bill, journal entries, and rider charges are consistent

DEO provided its monthly OVEC bills and accounting entries, and LEI examined each month in
2019.

4.3.1.1 Analysis of OVEC actual charges

LEI examined DEQO’s journal entries for actual OVEC charges, provided in LEI-DR-06-009
Attachment 1, and compared them to the OVEC monthly bills provided in LEI-DR-02-020 (see
Figure 7). DEO tracks the cost of the OVEC bills on a “risk month” basis, meaning these costs are
tracked as they are incurred, rather than when they are billed. This is an accepted accounting
practice.

LEI found that the OVEC bills and DEO’s journal are consistent, as they should be: Column A in
Figure 7 (the OVEC bill) matches Column B in Figure 7. The net charges paid to OVEC (column
D in Figure 7) are somewhat lower than the OVEC bill, however, because DEO sold some of its
capacity to OVEC (Column C in Figure 7). This is an acceptable practice, as it allows OVEC to
meet capacity requirements, and DEO to offset some of the cost of the ICPA to its customers.
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Figure 7. Reconciliation of OVEC bill and detailed monthly journal entries

B C
Total energy plus
Total monthly de‘mand charges Credit from QVEC Net charges on
charge to Duke Pa“? by Duke (by E for ca pacity Journal OVEC Risk
(from OVEC bill) I'lSlf month, . trades.w1th OVEC month (B +C)
excluding capacity  (by risk month)
trades)
January 2019 $ 4,966,543.36 ($4,966,543.36) $237,348.18 ($4,729,195.18)
February 2019 $ 4,562,454.75 ($4,562,454.75) $214,508.00 ($4,347,946.75)
March 2019 $ 5,224,335.06 ($5,224,335.06) $237,494.68 ($4,986,840.38)
April 2019 $ 4,760,167 .44 ($4,760,167.44) $229,830.00 ($4,530,337.44)
May 2019 $ 4,904,341.98 ($4,904,341.98) $326,888.00 ($4,577,453.98)
June 2019 $ 4,503,705.25 ($4,503,705.25) $0.00 ($4,503,705.25)
July 2019 $ 5,102,316.76 ($5,102,316.76) $92,376.90 ($5,009,939.86)
August 2019 $ 4,872,876.61 ($4,872,876.61) $181,773.90 ($4,691,102.71)
September 2019  $ 4,775,828.90 ($4,775,828.90) $0.00 ($4,775,828.90)
October 2019 $ 5,096,484.34 ($5,096,484.34) $92,376.90 ($5,004,107.44)
November 2019  $ 4,679,501.70 ($4,679,501.70) $89,397.00 ($4,590,104.70)
December 2019  $ 5,299,376.68 ($5,299,376.68) $184,753.80 ($5,114,622.88)
Total $58,747,932.83 ($58,747,932.83) $1,886,747.36 ($56,861,185.47)

Source: LEI-DR-02-020 CONF Attachments 13 -24 (“OVEC bill”), and LEI DR-06-009 Attachment 1, tab “ovec-risk mo”

LEI next reconciled journal entries with the actual PSR Rider charges. For this purpose, LEI
referred to DEO’s accounting month entries, rather than their risk month entries. The accounting
month entries track exactly when bills are received and paid. For example, in January 2019, no
OVEC bill was received, so that entry was zero (see Column A in Figure 8). The bill was received
in February 2019 (along with the February bill), so that the accounting month charge for February
2019 was quite large, because it included January. This did not impact costs to DEO’s customers.

The cost of the ICPA billed to DEO’s customers represents the sum of the OVEC charges, less the
credits associated with the sale of energy and capacity (mostly to PJM, except for the capacity
sold to OVEC as noted above). The total actual charges net of capacity credits (Column C in Figure
8) are added to total estimated charges and credits (Column F in Figure 8). Finally, the
transactions related to FES’s entitlement, which DEO chose to buy from OVEC (as noted in
Section 2.4), are added (Column G in Figure 8). The grand total of actual, estimated, and FES
transactions is shown in Column H. This total matches the charges on the PSR Rider (though
charges appear as credits, and vice versa) shown in Column I in Figure 8. Therefore, LEI
concludes that the PSR Rider charges are consistent with the OVEC bills and offsetting earnings,
as they should be.
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Figure 8. Reconciliation of journal entries and rider charge

Actual Estimated Totals
A B C D E F G H I J

I PJM Total actuals PIM ot FES Grandtotal ~ PSRtotal Reconcili
charges (net of OVEC charges estimated q q
A Settlements transactions (C+F+G) charge ation
capacity trades
$0.00

$995,196.78  ($2,416,250.32) ($220,553.51) $107,476.11 ($107,476.11) $0.00

Accounting
month

settlements (A+B)

$2,744279.94  $2,744,279.94 ($3,411,447.10)

January 2019

February 2019 ($10,320,369.17)  $4,216,480.64 ($6,103,888.53) $4,604,08442 ($1,296,246.55) $3,307,837.87 $52,760.34 ($2,74329032) $2,74329032  $0.00
March 2019 ($4,324,960.07)  $3,206,011.62  ($1,11894845) ($689,289.52)  $323,059.46  ($366,230.06) ($52,488.63) ($1,537,667.14) $1,537,667.14  $0.00
April 2019 ($4,994,505.06)  $2,369,051.15  ($2,625453.91)  $786,364.18  ($534,966.49)  $251,397.69 ($70,41350) ($2,444,469.72) $2,444,469.72  $0.00
May 2019 ($4433,279.44)  $2,101,542.52 ($2,331,736.92) ($619,12427)  $241,14153  ($377,982.74) ($41,81027) ($2,751,529.93) $2,751,529.93  $0.00
June 2019 ($4,904,34198)  $2,183,541.84 ($2,720,800.14)  $667,655.78  $12937881  $797,03459 ($39,510.91) ($1,963,276.46) $1,963,276.46  $0.00
July 2019 ($4,411,32835)  $3,639,067.19  ($772,261.16) ($1,170,977.10)  ($407,645.08) ($1,578,622.18) ($37,382.61) ($2,388,265.95) $2,388,26595  $0.00
August 2019 (54,920,542.86)  $2,661,459.18  ($2,259,083.68)  $419,767.64 $56,162.28  $475929.92  ($64,117.00) ($1,847,270.76) $1,847,270.76  $0.00
September 2019 ($4,872,876.61)  $2,267498.76  ($2,605377.85)  $238,629.11  $35588557  $594,514.68 ($44,163.02) ($2,055,026.19) $2,055,026.19  $0.00
October 2019 ($4,683,452.00)  $2,979,702.20  ($1,703,749.80) ($615397.78)  ($214,038.20)  ($829,435.98) ($56,157.14) ($2,589,342.92) $2,589,342.92  $0.00
November 2019 ($5,007,087.34)  $3318,127.97  ($1,688959.37)  $337,699.15 $67,842.25  $40554140 ($52,337.75) ($1,335755.72) $1,335755.72  $0.00
December 2019 ($4,587,124.80)  $2,453,357.72  ($2,133,767.08) ($1,071,831.30)  $192,732.91  ($879,098.39) ($73,859.00) ($3,086,724.47) $3,086,72447  $0.00

Total (657,459,867.68) $34,140,120.73 (523,319,746.95) ($523,866.79)  ($91,496.73)  ($615,363.52) ($700,033.00) ($24,635,143.47) $24,63514347  $0.00
Source: LEI-DR 06-008 Attachment 1 and LEI DR-06-009 Attachment 1, tab “acct mo total”

4.3.1.2 Recommendations

In summary, LEI concludes that the OVEC bills, journal entries, and the actual charges on the PSR
Rider bills are consistent with one another. LEI has no recommendations on this topic.

4.3.2 Were components of fixed costs (capital costs) billed properly?

The RFP requires the auditor to ensure that any fixed costs incurred by OVEC are properly
allocated to DEO, including depreciation, debt service, and plant maintenance expense.* These
fixed costs comprise the demand charges in the OVEC bill.

4.3.2.1 Analysis of billing of fixed cost

First, LEI examined OVEC bills to determine the overall components of fixed costs. These
components included Components A-F as found in the OVEC bill (see Figure 9). The OVEC bill
includes PJM fees and PJM charges or credits in the demand portion of the bill. These are shown
in Column H of Figure 9.

40 Request for Proposal No. RA20-PPA-3.
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Figure 9. Total demand charges payable to OVEC from all participants

A H

Debt

A PJM
amortization, Post

Taxes not $2.089 * Decommissio Total demand expenses,
benefit ning and charge fees,

deprec.la.tmn for B,orD at $100/share o demolition  (A+B+C+D+E+F) charges/(cred
additional obligations its)

facilities

interest, retirement

Month O&M expense included in A, 100,000 shares

January-19 $ 15,216,838.10 $ 9,771,519.42 $ 1,021,67851 $ 208,900.00 $ - $ 466,538.00 $ 26,685,474.03  $(299,297.74)
February-19 $ 14,832,08837 $ 9,494905.68 $ 920,590.99 $ 208,900.00 $ - $ 466,538.00 $ 25,923,023.04 $ 37,030.86
March-19 $ 14,562,756.11 $ 13,629,027.21 $ 976,546.46 $ 208,900.00 $11,240.67 $ 471,626.81 $ 29,860,097.26 $(121,951.72)
April-19 $ 14,757,043.95 $ 20,526,161.98 $ 1,215580.31 $ 208,900.00 $ - $ 466,538.00 $ 37,174,22424 $ 57,556.32
May-19 $ 14,816,032.78 $ 16,235950.91 $ 99490837 $ 208,900.00 $12,122.26 $ 471,95252 $ 32,739,866.84 $ 402.67
June-19 $ 14,704,287.93 $ 9,533,095.97 $ 944,633.59 $ 208,900.00 $ - $ 466,538.00 $ 25,857,455.49 $ 26,878.32
July-19 $ 14,059,022.82 $ 11,653,097.04 $ 1,249,44045 $ 208,900.00 $12,831.38 $ 472,086.22 $ 27,655,377.91 $ (10,885.04)
August-19 $ 14,884932.18 $ 10,760,181.29 $ 952,530.42 $ 208,900.00 $ - $ 466,538.00 $ 27,273,081.89 $ (59,918.17)
September-19 $ 14,850,411.64 $ 12,660,995.27 $ 941,79550 $ 208,900.00 $ - $ 466,538.00 $ 29,128,640.41 $ 308,631.18
October-19 $ 15,452,347.79 $ 13,316,04881 $ 97032820 $ 208,900.00 $12,340.86 $ 472,965.84 $ 30,432,931.50 $ 163,862.11
November-19 $ 13,400,320.63 $ 9,095763.40 $ 763,147.91 $ 208,900.00 $ - $ 536,310.00 $ 24,004,441.94 $(146,485.99)
December-19 $ 14,750,304.92 $ 18,133,153.45 $(2,532,749.14) $ 208,900.00 $ - $ 536,310.00 $ 31,095,919.23 $ 33,307.56
Total $176,286,387.22 $154,809,900.43 $ 8,418,431.57 $2,506,800.00 $48,535.17 $5,760,479.39 $  347,830,533.78 $ (10,869.64)

Source: LEI-DR-02-020 CONF Attachments 13 - 24 (“OVEC bill”)

Next, LEI calculated DEO’s share of the total OVEC demand charges in the following manner:
DEQ's share of the demand charges is equal to its PPR of 9%. Its share of the PJM charges is 9.96%
(the share is higher because some of the Sponsoring Companies are not in PJM). Multiplying the
PPR share by the total demand charges in Figure 9 gives the demand charges that should be billed
to DEO; for example, for January 2019, the total demand charge to DOE was $2,401,691.66
(Column A in Figure 10). Multiplying DEO’s PJM percentage share by total OVEC PJM charges
(or credits) results in a PJM credit of $29,810.05 for January 2019 (Column B in Figure 10). To
reconcile the total OVEC charges with DEO’s journal, DEO’s share of OVEC transmission charges
($126,337.38) must be also be added (Column C of Figure 10). The total of these components is
shown in Column D of Figure 10; it reconciles to within one cent of demand charges paid based
on DEO’s OVEC risk month accounting,.

Figure 10. Total demand charges payable to OVEC from DEO, reconciled with journal

A )] C
, Duke's share ,
St demand LM B Actual demand -
charge, OVEC e;(penses and charges, OVEC Total (A+B+C) che.lrge, OVEC Reconciliation
bill ees, (?VEC bill risk month
bill
January 2019 $ 2,401,692.66 $ (29,810.05) $ 126,337.38 $ 2,498,219.99 $ (2,498219.99) $ -
February 2019 $ 2,333,072.07 $ 3,68827 $ 120,526.16 $ 2,457,286.51 $ (2,457,286.50) $ 0.01
March 2019 $ 2,687,408.75 $ (12,146.39) $ 125,063.50 $ 2,800,325.86 $ (2,800,325.86) $ 0.00
April 2019 $ 3,345,680.18 $ 573261 $ 10581134 $ 3,457,22413 $ (3/457,224.13) $ 0.00
May 2019 $ 2,946,588.02 $ 4011 $ 113,386.43 $ 3,060,014.55 $ (3,060,014.56) $ (0.01)
June 2019 $ 232717099 $ 2,677.08 $ 118,751.04 $ 2,448,599.11 $ (2,448,599.11) $ 0.00
July 2019 $ 2,488984.01 $ (1,084.15) $ 126,05353 $ 2,613,95339 $ (2,613,953.39) $ 0.00
August 2019 $ 2,454,57737 $ (5967.85) $ 121,465.87 $ 2,570,075.39 $ (2,570,075.39) $ 0.00
September 2019 $ 2,621,577.64 $ 30,739.67 $ 11854930 $ 2,770,866.60 $ (2,770,866.61) $ (0.01)
October 2019 $ 2,738963.84 $ 1632067 $ 121,738.64 $ 2,877,023.14 $ (2,877,023.15) $ (0.01)
November 2019 $ 2,160,399.77 $ (14,590.00) $ 125885.66 $ 2,271,69543 $ (2,271,69543) $ (0.00)
December 2019 $ 2,798,632.73 $ 3,31743 $ 124,07818 $ 2,926,02834 $ (2,926,028.34) $ 0.00
Total $31,304,748.04 $ (1,082.62) $ 1,447,647.03 $  32,751,31246 $ (32,751,312.46) $ (0.00)
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| Source: LEI-DR-02-020 CONF Attachments 13 - 24 (“OVEC bill”) and LEI-DR-06-009 Attachment 1

4.3.2.2 Recommendations

The components of fixed costs were billed properly, and LEI has no recommendations.

LEI notes that Component (D) of the demand charge, defined as “is an amount equal to the
product of $2.089 multiplied by the total number of shares of capital stock of the par value of $100
per share,”4! amounts to $2.51 million per year which is ultimately paid by ratepayers including
DEQ'’s customers. This $2.51 million per year amounts to a very large share of OVEC’s net income
of $3.90 million in 2018 and $3.06 million in 2019, though it is not a large share of the overall
OVEC bill to ratepayers.*2

4.3.3 The OVEC plants cost more than they earn

Although it is obvious from the fact that the PSR Rider is usually a charge to DEO’s customers
and not a credit, it is helpful to set the costs of the OVEC plants in the context of the PJM energy
and capacity markets.

4.3.3.1 Analysis

During the audit period, LEI calculated that the cost of OVEC demand charges represented a
weighted average of $30.96/ MWh; and energy charges represented $24.47/MWH, for a total cost
for the year of $55.43/ MWh (see Figure 11). LEI calculated these numbers by summing together
the total OVEC demand and energy costs (in dollars), and then dividing by the total available
energy used to bill the Sponsoring Companies (in MWh). The overall OVEC costs per MWh were
particularly high in April 2019, because the plants operated at a low capacity factor, providing
only 510,260 MWh of energy. In that month there were a large number of forced outage hours,
discussed in more detail in Section 9, which could account for the low level of generation.

41 LEI-DR-02-020 CONF Attachments 13 - 24 (“OVEC Bill”)

42 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements/ AnnualReport-2019-Signed.pdf>
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Figure 11. OVEC cost of power (demand and energy charges)

OVEC demand

Available energy Demand cost per

charge ($ billing kWh

Jan-19 $ 26,685,474.00 1,105,653,000 $ 2414
Feb-19 $ 25,923,023.04 947,501,000 $ 27.36
Mar-19 $ 29,860,097.26 1,057,392,000 $ 28.24
Apr-19 $ 37,174,224.24 510,260,000 $ 72.85
May-19 $ 32,793,866.84 737,859,000 $ 44 .44
Jun-19 $ 25,857,455.49 879,553,000 $ 29.40
Jul-19 $ 27,655,371.91 1,091,065,000 $ 25.35
Aug-19 $ 27,237,081.89 957,878,000 $ 28.43
Sep-19 $ 29,128,640.41 882,036,000 $ 33.02
Oct-19 $ 30,432,931.50 953,130,000 $ 31.93
Nov-19 $ 24,004,441.94 1,087,701,000 $ 22.07
Dec-19 $ 31,095,919.23 1,024,325,000 $ 30.36
Weighted average $ 30.96

Y OVEC energy charge Available energy  Energy cost per

($) (billing kWh) MWh

January-19 $ 26,095,909.66 1,105,653,000 $ 23.60
February-19 $ 22,256,493.24 947,501,000 $ 23.49
March-19 $ 25,627,189.22 1,057,392,000 $ 24.24
April-19 $ 13,775,063.55 510,260,000 $ 27.00
May-19 $ 19,498,699.86 737,859,000 $ 26.43
June-19 $ 21,727,221.03 879,553,000 $ 24.70
July-19 $ 26,307,556.53 1,091,065,000 $ 2411
August-19 $ 24,345,801.81 957,878,000 $ 2542
September-19 $ 21,197,062.29 882,036,000 $ 24.03
October-19 $ 23,464,684.84 953,130,000 $ 24.62
November-19 $ 25,456,976.54 1,087,701,000 $ 23.40
December-19 $ 25,091,643.86 1,024,325,000 $ 24.50
Weighted average $ 2446

Source: LEI-DR-02-020 CONF Attachments 13 - 24 (“OVEC bill”)

The $55.43/MWh total cost of OVEC plants exceeds the average price for energy plus capacity in
PJM during 2019 (the $31.39/ MWh noted in Section 3.1). LEI's analysis confirms that the ICPA
costs DEO more than would an equivalent amount of energy and capacity procured from the PJM
markets.

This conclusion is consistent with the net impact on the PSR Rider. OVEC invoices DEO for DEO’s
entitlement to the output of the plants. DEO sells this entitlement into PJM, which results in a net
deficit. The difference is billed to DEO’s customers through the PSR Rider.

4.3.3.2 Recommendations

The current ICPA does not expire until June 30, 2040. DEO’s customers could be locked into
paying a premium for energy and capacity from the OVEC plants in future years, though market
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prices could change in the future, so it is possible that the premium could become a discount. In
future ESP proceedings, the Commission may wish to re-examine ongoing approval of the retail
recovery mechanism for the OVEC assets.

4.3.4 Analysis of over/under recovery

Analysis of over/under recovery is made complex by errors in the DEO accounting process, in
which incorrect actual costs were charged to customers during 2019. These were corrected by
DEO in 2020 bills, as LEI outlines below. LEI also examined the impact of the true up process on
DEO customers and the utility.

4.34.1 Incorrect actual costs were charged to customers in 2019

The PSR Riders (filed in Case No 19-447-EL-RDR) for billing in the 2019 audit period included
three Schedules:#3

e Schedule 1: Total revenue requirement and resulting PSR rate calculations by rate class;
e Schedule 2: Projected net gains or losses from the ICPA entitlement; and
e Schedule 3: Actual under (over) recovery of prior period activity.

The charges in each of the three Schedules for 2019 billing are shown in Figure 12 below. For
example, the Schedule 1 PSR rates charged to customers in the Q2 2019 billing cycle included the
sum of the estimated cost of the OVEC ICPA based on the entire 2019 calendar year ($10,595,000),
the actual cost for the entire 2018 calendar year ($12,899,000), and applicable taxes

However, DEO discovered errors in their accounting queries, which resulted in the 2018 actual
costs having been incorrectly calculated (discussed in more detail below). The correct actual
charges (highlighted in orange) for 2018 should have been $14,166.401.87 as opposed to
$12,899,000, resulting in an under-charge to consumers of $1,267,401.87. Similarly, the Q3 2019
PSR rider and the Q4 2019 PSR rider included actual charges that were incorrectly calculated
(highlighted in orange), which again resulted in customers being under-charged.

43 LEI-DR-06-002 Attachment 1, LEI-DR-06-002 Attachment 2, LEI-DR-06-002 Attachment 3.
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Figure 12. Summary of 2019 PSR filings in Case No. 19-447-EL-RDR

PSR filed PSR filed PSR filed
Component of PSR Rider 2/28/2019, Q2 2019 5/30/2019, Q3 2019 8/3/2019, Q4 2019
billing cycle billing cycle billing cycle
Schedule 1: Total Revenue requirement and resulting Rider PSR Sum of Sch2and  Sum of Sch 2 and Ssucr;: ; f Sli}; 2CaAI};1
rate calculations by rate class Sch 3, plus CAT tax Sch 3, plus CAT tax ! }t)ax

values: $ 23,555,244.00 $  31,868,162.00 $  34,910,509.00

CAT taxes $ 61,244.00 $ 82,857.00 $ 90,767.00
Schedule 2: Projected net gains or losses from the ICPA projected for Jan  projected for April projected for July
entitlement 2019-Dec 2019 2019-March 2020 2019-June 2020

values: $ 10,595,000.00 $  14,986,396.00 $  16,217,272.00

Actual Jan 2018-Dec  Actual Jan 2018-  Actual Jan 2018-

Schedule 3: Actual under (over) recovery of prior period activity 2018 March 2019 June 2019

original values: $ 12,899,000.00 $ 16,798,909.00 $ 18,602,470.00
corrected actual values, for comparison $ 14,166,401.87 $ 18,339,883.22 $ 20,312,669.33
difference $ 1,267,401.87 $ 1,540,974.22 $ 1,710,199.33

Source: LEI-DR-06-002 Attachment 1, LEI-DR-06-002 Attachment 2, LEI-DR-06-002 Attachment 3, and LEI-DR-06-008
Attachment 1 (corrected actual values)

According to DEO, the error was the result of incorrect parameters used in queries for data in
DEQO’s CXL system (used for interfacing with OVEC).4 The corrected actual OVEC costs (the
blue column in Figure 13 below) represent the costs that should have been recovered from
customers. DEO discovered the error before the LGR rider was filed, so that the values for October
2019-December 2019 were correct and did not have to be changed later.

4 Conference call with DEO personnel, August 15, 2020.
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Figure 13. DEO’s incorrect PSR filing values and its corrected gains and losses

OVEC (PROFIT)/LOSS by filing Corrected OVEC numbers
FILING PSR 2nd Qtr 2019 PSR 3rd Qtr 2019 PSR 4th Qtr 2019 LGR Jan 2020 LGR July 2020
Schedule 3 Schedule 3 Schedule 3 Cost & Revenues
Line Actual Actual Actual Actual Actual
No. Period Net (Gains)/Loss Net (Gains)/Loss Net (Gains)/Loss Net (Gains)/Loss Net (Gains)/Loss
1 January 2018 (127,000) (126,554) (126,554) (126,554) (2,868,867)
2 February 2018 298,000 297,961 297,961 297,961 3,961,838
3 March 2018 1,019,000 1,018,892 1,018,892 1,018,892 1,026,311
4 April 2018 685,000 684,608 684,608 684,608 686,748
5 May 2018 1,593,000 1,593,254 1,593,254 1,593,254 1,601,702
6 June 2018 2,327,000 2,324,690 2,324,690 2,324,690 2,302,625
7 July 2018 1,113,000 1,110,055 1,110,055 1,110,055 1,119,424
8 August 2018 1,216,000 1,213,521 1,213,521 1,213,521 1,233,084
9 September 2018 931,000 928,335 928,335 928,335 946,476
10 October 2018 1,428,000 1,425,012 1,425,012 1,425,012 1,512,882
11 November 2018 1,388,000 1,385,730 1,385,730 1,385,730 1,484,185
12 December2018 1,028,000 788,000 788,000 788,000 1,159,994
13 January 2019 (580,748) (582,287) (582,287) (107,476)
14 February 2019 3,258,542 3,257,152 3,257,152 2,743,290
15 March 2019 1,477,611 1,476,072 1,476,072 1,537,667
16 April 2019 2,367,653 2,367,653 2,444,470
17 May 2019 2,792,873 2,792,873 2,751,530
18 June 2019 1,833,991 1,833,991 1,963,276
19 July 2019 2,342,779 2,388,266
20 August 2019 1,868,651 1,847,271
21 September 2019 1,916,999 2,055,026
22 October 2019 2,589,343
23 November 2019 1,335,756
24 December 2019 3,086,724

initial data query as source
corrected criteria

Source: LEI-DR-06-002 SUPP CONF Attachment 1

Based on the corrected monthly gains and losses (the blue column in Figure 13 above), DEO
calculated the correct cumulative under-recovery for each month through March 2020 (see Figure
14). Note that the entries highlighted in orange correspond to the orange entries in Figure 12
above.
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Figure 14. DEQO’s corrections for actual under/(over) recovery

LGR Part B - Rider PSR Final True-up

Line Actual OVEC PSR Actual Actual LGR Actual LGR Under/(Over)

No. Period Net (Gains)/Loss PSR Rider Revenue Part B Res Revenue Part B C&I Revenue Recovery for Period
1 January 2018 (2,868,867) (2,868,867)
2 February 2018 3,961,838 3,961,838
3 March 2018 1,026,311 1,026,311
4 April 2018 686,748 686,748
5 May 2018 1,601,702 1,601,702
6 June 2018 2,302,625 2,302,625
7 July 2018 1,119,424 1,119,424
8 August 2018 1,233,084 1,233,084
9 September 2018 946,476 946,476
10 October 2018 1,512,882 1,512,882
11 November 2018 1,484,185 1,484,185
12 December 2018 1,159,994 1,159,994
13 January 2019 (107,476) (107,476)
14 February 2019 2,743,290 2,743,290
15 March 2019 1,537,667 - 1,537,667
16 April 2019 2,444,470 1,697,773 746,697
17 May 2019 2,751,530 1,645,541 1,105,989
18 June 2019 1,963,276 1,843,176 120,100
19 July 2019 2,388,266 3,036,356 (648,090)
20 August 2019 1,847,271 3,065,960 (1,218,689)
21 September 2019 2,055,026 2,895,787 (840,761)
22 October 2019 2,589,343 2,894,891 (305,549)
23 November 2019 1,335,756 2,480,730 (1,144,974)
24 December 2019 3,086,724 2,938,255 148,469
25 January 2020 9,205 182,962 962,448 (1,154,615)
26 February 2020 (2,949) 185,221 936,485 (1,118,757)
27 March 2020 695 188,704 915,476 (1,104,875)

Cumulative
Under/(Over)
Recovery

(2,868,867)
1,092,971
2,119,282
2,806,030
4,407,733
6,710,358
7,829,782
9,062,865

10,009,341
11,522,223
13,006,408
14,166,402
14,058,926
16,802,216
18,339,883
19,086,580
20,192,569
20,312,669
19,664,579
18,445,890
17,605,129
17,299,581
16,154,607
16,303,076
15,148,461
14,029,704
12,924,829

Source: LEI-DR-06-008

4.34.2 Actual 2019 costs were corrected in 2020 LGR charges

DEO addressed the errors and corrected them in the LGR which became effective June 30, 2020.45
The LGR features two parts, the second of which includes schedules to true-up the PSR actual

costs:46

e Part A represents the estimated LGR cost for the next six months; and

e Part B represents the true ups to actuals, in two separate sets of calculations: one for PSR
true ups, and another for LGR true ups.

$5DEO Tariff. LGR Rider. <https://www.duke-energy.com/_/media/pdfs/for-your-home/rates/electric-oh/sheet-

no-128-rider-lgr-oh-e.pdf?la=en)

46 [bid., and LEI-DR-06-008 Attachment 1
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These two Parts are shown in Figure 15 below, where the Part B PSR true up is calculated by DEO
at $0.92 per month for residential customers (adjusted for cap). The capped rates shown in Figure
15 below correspond to the rates published in the LGR Rider tariff sheet.4”

Figure 15. DEO’s Rider LGR 2020

DUKE ENERGY OHIO
RIDER LGR PART B
RATES EFFECTIVE JULY 1, 2020 - DECEMBER 31, 2020

Residential Combined Part A and Part B cap: S 1.50 per month
Non-Residential Combined Part A and Part B cap: S 1,500.00 per month
Residential
Part A S 0.58 per month
Part B PSR True-up S 1.35 per month
Part B LGR (First True-up in Jan 2021 Filing) S - per month
Total S 1.93 per month
Part A Part B
Rate Adjusted For Cap S 1.50 per month S 058 $ 0.92
Current Rate (Jan-Jun 2020) S 1.20 per month
Non-Residential
Part A S 0.000855 per kWh
Part B PSR True-up S 0.000971 per kWh
Part B LGR (First True-up in Jan 2021 Filing) S - per kWh
Total S 0.001826 per kWh
Capped Rate Per kWh S 0.001801 per kWh
Part A Part B
Rate Adjusted For Cap $ 0.001801 per kWh $0.000855 0.000946
Current Rate (Jan-Jun 2020) S 0.001707 per kWh

Source: LEI-DR-06-008 Attachment 1

The rates in Part B PSR true-up (the uncapped $1.35/month for residential and $0.000971/kWh
for non-residential) reflect the cumulative balance of the corrected (over)/under actual cost
recovery from 2018 and 2019, as well as other true ups. The actual corrected cumulative PSR
balance as of the end of December 2019 reflected an under-recovery of $16,303,076 (shown
previously in Figure 14). This amount therefore represents a revenue requirement which is split
across residential and non-residential customers as shown in Figure 16 below.

47 DEO Tariff. LGR Rider. <https:/ /www.duke-energy.com/_/media/pdfs/for-your-home/rates/electric-oh/sheet-
no-128-rider-Igr-oh-e.pdf?la=en)>
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Figure 16. DEO’s final true up of PSR in Rider LGR

DUKE ENERGY OHIO
RIDER LGR PART B
PSR FINAL TRUE-UP

Residential Non-Residential Total
Actual Rider PSR balance as of 12/31/2019 Net Gain / (Loss) -$6,373,814 -$9,929,262 S (16,303,075.99)
Rider LGR Part B Revenues
Jan-20 $182,962 $962,448 $1,145,410
Feb-20 $185,221 $936,485 $1,121,706
Mar-20 $188,704 $915,476 $1,104,180
Apr-20 $185,600 $938,100 $1,123,700
May-20 $185,600 $938,100 $1,123,700
Jun-20 $185,600 $938,100 $1,123,700
Rider PSR Revenues Prior Period
Jan-20 $3,599 $5,606 $9,205
Feb-20 -$1,153 -$1,796 -$2,949
Mar-20 $272 $423 $695
Balance as of March 31, 2020 Gain / (Loss) -$5,257,410 -$4,296,320 -$9,553,729
Bills First 833,000 kWh
Billing Determinants (12 months) 3,897,530 4,425,179,013
Calculated Rate $1.35 $0.000971

Source: LEI-DR-06-008 Attachment 1

In addition to the corrected cumulative balance of $16,303,076 that must be recovered, the Q2
2020 LGR Rider trues up LGR revenues from the first half of 2020 and PSR revenues for the first
quarter of 2020. PSR revenues are small in the first quarter of 2020 because the PSR had already
expired at the end of 2019, and the only charges and credits left to true up were from cancellations
and re-bills.*8

4.3.4.3 Recommendations

LEI found the final true up was consistent with the PSR Rider and has no recommendations.
4.3.5 The PSR billing process involves out-of-date estimates for consumption

For each PSR Rider, total revenue requirements for a twelve-month period are divided by an
estimate of total kWh consumed for the period, to arrive at rates for the various classes of service
for the given billing period. The estimated kWh sales were the same for every twelve-month
period, totaling 20,310,945,061 kWh (see Figure 17). According to a footnote in the filed PSR

48 Conference call with DEO staff, September 15, 2020.
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Riders, the estimated kWh sales data are derived from a Cost of Service Study in Case No. 17-32-
EL-AIR.#

Figure 17. Total revenue requirements and billing determinants 2019 PSR filings in Case No. 19-
447-EL-RDR

PSR filed 2/28/2019, Q2 PSR filed 5/30/2019, | o filed 8/3/2019,

Component of PSR Rider 2019 billing cycle Q3 2019 billing cycle

Q4 2019 billing
cycle

Schedule 1: Total Revenue

requirement and resulting ~ Sum of Sch 2 and Sch 3, Sum of Sch 2 and Sch ~ Sum of Sch 2 and
Rider PSR rate calculations plus CAT tax 3, plus CAT tax Sch 3, plus CAT tax
by rate class

values: $ 23,555,244.00 $ 31,868,162.00 $ 34,910,509.00
Time period for projected
net gains or losses from

projected for Jan 2019-  projected for April projected for July

ICPA Dec 2019 2019-March 2020 2019-June 2020
Billing determinant
estimated kWh sales: 20,310,945,061.00 20,310,945,061.00  20,310,945,061.00
Actual kWh sales 21,237,518,000.00 20,913,528,000.00  20,608,691,000.00

Sources: LEI-DR-06-002 Attachment 1, LEI-DR-06-002 Attachment 2, LEI-DR-06-002 Attachment 3, and COS Study Case
No. 17-32-EL-AIR (for billing determinant); FERC Form 1 for actual kWh sales

Actual sales (based on data from FERC Form 1) have been somewhat higher than the estimated
20,310,945,061 kWh. This means that the PSR rates used in the rider were too high and the PSR
collected too much from customers. The excess funds have to be returned in the following billing
periods. However, at the same time, actuals from 2018 did not appear on bills until Q2 2019. DEO
uses a one billing-cycle lag between estimated PSR Rider charges and actuals. Each time the PSR
was filed, actual costs and revenues were updated. For example, actuals ending in March (Q2)
are billed on the Q3 bill, a one-cycle lag.

DEO has been running an under-recovery balance since February 2018, though the balance began
declining in July 2019 (see Figure 18). The balance grew steeply during 2018 as intended, because
the PSR Rider had not yet taken effect—i.e., customers were not charged for OVEC costs until Q2
2019. As such, LEI deems the trajectory of the cumulative balance over time to be consistent with
the intent of the PSR rider.

49 LEI-DR-06-002 Attachment 1, LEI-DR-06-002 Attachment 2, and LEI-DR-06-002 Attachment 3.
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Figure 18. DEO (over)/under recovery cumulative balance
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Source: LEI DR-06-008 Attachment 1

4.3.5.1 Recommendations

The true up process is timely, which is good accounting practice. LEI recommends, however,
using more recent estimates of sales to calculate forecast costs. The estimates currently in use date
from a 2017 rate case, as noted previously. More recent data would probably provide a more
accurate basis for billing, which would benefit both DEO and its customers.
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5 Disposition of energy and capacity

51 Scope and background
5.1.1 Scope

Since its integration into the PJM market in 2018, OVEC’s power generation has been offered into
the energy markets as a must-run (aka self-scheduled) resource, except for one unit. OVEC’s
generation offer practices and outcomes impact DEO’s ratepayers, and therefore, are within the
scope of this audit.

The chapter addresses the following subtopics:

e organizational structure and qualifications of personnel;
e monitoring, evaluating, and responding to developments in the PJM market; and

e offers into the energy, capacity, and ancillary service markets.

In coming to LEI's conclusions, LEI issued formal data requests, talked with DEO personnel over
the phone, and conducted additional research.

51.2 Background

PJM offers four types of competitive wholesale markets where large volumes of electricity are
traded. The markets are:

e The Day-Ahead (“DA”) energy market is a forward market (one day forward) for energy
and operating reserves, which are cleared simultaneously. This market allows
participants to “place generation resource offers, load demand bids, physical schedules, and
bilateral transactions for the next day” ;%0 it calculates prices by physical location.

e The Real Time (“RT”) energy market is a spot market (five minutes) for energy and
operating reserves, which are cleared simultaneously. The RT market allows participants
to “place updated generation resource offers and updated load forecasts; it then provides dispatch
instructions for the lowest-cost resources to satisfy system demand without overloading the
transmission network and calculates prices by physical location.”5!

e A forward capacity market, the RPM, discussed previously. Generation resources which
clear the capacity auction are required to offer power into the energy market for the year

5 “Understanding the Differences Between PJM’s Markets.” PJM Interconnection. <https://learn.pjm.com/-
/media/about-pjm/newsroom/fact-sheets/understanding-the-difference-between-pjms-markets-fact-
sheet.ashx?la=en>

51 Ibid.
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for which they are committed. They also commit to serve PJM’s emergency needs
whenever called upon.2

¢ An ancillary service (“A/S”) market is operated to procure regulation and reserves to
help balance the transmission system as electricity is moved from generators to end
users.>

5.2 Evaluative criteria
LEI focused its audit of disposition of energy and capacity on answering the following questions:
1. Is the current energy scheduling department’s organization and staffing adequate? Do

they follow operating procedures appropriately?

2. Does organization and staffing encourage best practices for interacting with the PJM
markets?

Does OVEC adequately follow developments in the PJM stakeholder process?

4. Are generation resource offers prepared and submitted in the PJM markets so as to
optimize utilization and revenues of OVEC’s generation fleet?

5. Does OVEC have sound strategies to bid into the capacity markets?
6. Is the level of participation in the A/S market prudent?

5.3 Findings and conclusions
5.3.1 Organization and staffing

OVEC-IKEC’s Energy Scheduling Department is responsible for maintaining a generation
dispatch center for operation in the PJM RT market, participation in the DA market, and
operational compliance. This Department operates in compliance with the North American
Electric Reliability Corporation (“NERC”) and the regional reliability organization’s Operating
Policies, keeps track of “all the latest practices and procedures with regard to energy scheduling
and consistently applies standard work procedures intended to insure efficiency and economy in
the operation of the department, including applicable PJM requirements.”5

In the Energy Scheduling Department, there is one Energy Scheduling Manager, and four senior
Energy Schedulers (see Figure 19).

52 Understanding the Differences Between PJM’s Markets. PJM Interconnection. <https://learn.pjm.com/-
/media/about-pjm/newsroom/ fact-sheets/understanding-the-difference-between-pjms-markets-fact-
sheet.ashx?la=en>

5 PJM ancillary service. <https:/ /www.pjm.com/markets-and-operations/ancillary-services.aspx>
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e The Energy Scheduling Manager provides daily supervision, direction, and oversight of
the Department and serves as a point of contact for Sponsoring Companies, PJM, the
OVEC leadership team, and the third-party contractor that provides energy scheduling
support services on weekends and holidays.

e The Energy Schedulers” duties and responsibilities include, but are not limited to: “1)
determine the unit operating status and prepare and enter schedules for the sale of generation on
behalf of Sponsor Companies on both a DA basis and a RT basis. The energy is offered in accordance
with the terms of the Inter-Company Power Agreement, consistent with approved Operating
Committee Procedures and PJM market requirements; 2) submit and confirm energy transaction
tags using the electronic tagging system necessary to support the power transactions, and perform
this function by approved backup procedures if tagging system fails; 3) receive, record, and
maintain logs of normal and emergency operating conditions; 4) maintain records of generating
units such as unit capabilities, unit de-rates and reasons for each de-rate, maintenance, and forced
and planned unit outages; 5) request and coordinate through PJM unit outages, unit de-rates and
special unit load requests for environmental testing, seasonal unit capability testing and other
required unit performance testing via PJM software in a real time as well as a prospective basis; 6)
prepare daily summaries of total generation and demand as required, including the requirements
of NERC and the regional reliability organization.”%

e The Alliance for Cooperative Energy (“ACES”) is a third-party contractor that provides
energy scheduling support services during weekends and holidays.

5 LEI-DR-01-013
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Figure 19. OVEC Energy Scheduling Organization Chart

OVEC Energy Scheduling Organization Chart

Environmental, Safety &
Health Director
(13)

Energy Scheduling Manager Alliance for Cooperative
(1) Energy (ACES) Support (for

weekends & Holidays)
‘ Senior Energy Schedulers

(4)

Note: As of July 2020, there were no current position vacancies
Source: LEI-DR-01-013 CONF Attachment

5.3.2 OVEC's processes of offering into the PJM market

OVEC's energy must be offered in accordance with the terms of the ICPA, and consistent with
approved Operating Committee Procedures and PJM market requirements.

LEI understands that OVEC’s Energy Scheduling department has an internal daily call every non-
holiday weekday morning to review unit status and availability, including applicable unit de-
rates, potential unit liabilities, outage status, and expected unit return-to-service dates (see Figure
20). OVEC uses this information to formulate the DA unit offers into the PJM market. Before the
morning call, the Energy Scheduling department also receives a daily unit status report from each
plant. The information in the report is updated based on real-time unit operating status during
the morning calls. On weekends and holidays, OVEC holds a less formal daily meeting among
the OVEC's system operations personnel and the contractor that provides Energy Scheduling
functions.5

56 LEI-DR-01-005 CONF
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Figure 20. OVEC normal daily scheduling timeline

Eastern .
o Action
prevailing time
OVEC’s Morning Conference Call among both Plants and the System Office is
7:30-8:15 held to review maintenance activities at both Plants. This information is used to

project the amount of Available Power.

8:15-8:30 OVEC Energy Scheduling personnel determine the reserved Available Energy.

Notification to Non-PJM Sponsors of their reserved Available Energy along with
a request for each Non-PJM Sponsor to schedule their share of such power.
Options for the Non-PJM Sponsor’s requested schedules are: (i) only their
reserved Available Energy; (ii) their reserved Available Energy plus any
additional energy that other Non-PJM Sponsors may not take; (iii) their reserved
Awvailable Energy plus any additional up to a MW “cap;” (iv) a MW amount less
than their reserved Available Energy down to zero (releasing the additional

8:30 energy to the other Non-PJM Sponsors). If OVEC anticipates the possibility of a
Minimum Loading Event, the Sponsoring Companies will be informed of each
Sponsoring Company’s PPR share of the Total Minimum Generating Output.
This will allow each Sponsoring Company to know the minimum amount of power
they would need to schedule to avoid any Minimum Loading Event Costs if a
Minimum Loading Event would occur.

Notification to P[M Sponsors of their aggregate share of reserved Available
Energy. OVEC offers the PIM Sponsors’” aggregate share of reserved Available
Enerqy into the PJM Market Gateway system.

Non-PJM Sponsors respond to OVEC Energy Scheduling as to what option they
9:00 would like concerning their reserved Available Power, including the use of
Secondary Delivery Point if desired.

If OVEC Energy Scheduling personnel determine from the responses that a
Minimum Loading Event will occur, they will contact the Sponsoring Companies
9:30 that elected not to schedule at least their PPR share of the Total Minimum
Generating Output. At this time these Sponsoring Companies will be informed of
their share of the Minimum Loading Event Costs.

9-45 Non-PJM Sponsors who were contacted at 8:30 respond as to whether they would
. like to change their schedule.
10:00 E-tags for the sale of Available Power are submitted by OVEC Energy Scheduling
personnel.
Post-10:00 OVEC will honor any Non-PJM Sponsor’s request for changes after 10:00 as

reasonably practicable, subject to market rules.

Source: LEI-DR-01-007 CONF Attachment A (OVEC Operating Procedures effective November 15, 2019)
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Initially, when OVEC became fully integrated into the PJM market in November 2018, there was
no formal process whereby OVEC could evaluate prior day performance data. OVEC
subsequently established a daily internal PJM Demand Comparison Report (see Figure 21), which
provides operating data that includes a unit by unit hourly comparison of actual net generation
versus PJM demand, noting that “[t]his report is made available to plant operations personnel to
aid them in evaluating prior day unit and operations related performance.”5”

Figure 21. Sample of internal PJM Demand Comparison Report

PUCO Case No. 20-167-EL-RDR

CONFIDENTIAL PROPRIETARY LEI-DR-01-005 CONF Attachment A
TRADE SECRET PJM Demand Comparison Report Page 1 of 11
8/13/2020
PJM PJM Seasonal

PJM Net Unit Net PJM Unit Demand Net Depend
UnitlD Date Hour Generation Generation Demand Demand Shortage Capacity
CC1  8/13/2020 01 97.10 100.00 93.00 95.90 410 193.00
CC1  8/13/2020 02 96.20 99.00 93.00 95.80 3.20 193.00
CC1  8/13/2020 03 97.20 100.00 93.00 95.80 420 193.00
CC1  8/13/2020 04 97.20 100.00 93.00 95.80 420 193.00
CC1  8/13/2020 05 96.20 99.00 93.00 95.80 3.20 193.00
CC1  8/13/2020 06 98.20 101.00 93.00 95.80 5.20 193.00
CC1  8/13/2020 o7 97.10 100.00 93.00 95.90 410 193.00
CC1  8/13/2020 08 95.10 98.00 93.00 95.90 210 193.00
CC1  8/13/2020 09 96.20 99.00 95.00 97.80 1.20 193.00
CC1  8/13/2020 10 108.20 111.00 107.00 109.80 1.20 193.00
CC1  8/13/2020 11 124 .20 127.00 118.00 120.80 6.20 193.00
CC1  8/13/2020 12 143.70 147.00 150.00 153.30 -6.30 193.00
CC1  8/13/2020 13 182.80 187.00 191.00 195.20 -8.20 193.00
CC1  8/13/2020 14 186.60 191.00 195.00 199.40 -8.40 193.00
CC1  8/13/2020 15 187.60 192.00 191.00 19540 -3.40 193.00
CC1  8/13/2020 16 190.50 195.00 191.00 195.50 -0.50 193.00
CC1  8/13/2020 17 187.60 192.00 191.00 19540 -3.40 193.00
CC1  8/13/2020 18 189.60 194.00 191.00 195.40 -1.40 193.00
CC1  8/13/2020 19 181.60 186.00 176.00 180.40 5.60 193.00
CC1  8/13/2020 20 14420 148.00 155.00 158.80 -10.80 193.00
CC1  8/13/2020 21 151.20 155.00 145.00 148.80 6.20 193.00
CC1  8/13/2020 22 100.00 103.00 96.00 99.00 4.00 193.00
CC1  8/13/2020 23 93.00 96.00 93.00 96.00 0.00 193.00
CC1  8/13/2020 24 93.00 96.00 93.00 96.00 0.00 193.00

Source: LEI-DR-01-005 CONF Attachment A

5.3.3 Generation offers

All of DEO's share of the energy output of the Kyger Creek and Clifty Creek power plants was
sold into the PJM DA and RT markets. None was sold into the MISO market or via bilateral
contract.>8

OVEC self-schedules all but one of the units (i.e., it offers them as “must run”) in accordance with
the OVEC Operating Committee procedures, as approved by the Operating Committee. “At the

57 LEI-DR-01-005 CONF
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request of the PJM Sponsors, OVEC will offer the PIM Sponsors’ aggregate share of reserved Available
Energy into PJM Day-Ahead Energy Market with a Commitment Status of “Must Run” (or some other
Commitment Status as approved by all Sponsors), or as specified below with respect to “Clifty Creek Unit
6 or in the event of coal inventory stockpile shortages due to contractual or fuel delivery issues, for each
available unit, such that the PIM Sponsors” aggregate share of reserved Available Energy is fully scheduled
and subject to real-time PJM dispatch.”

OVEC's strategy for the Kyger Creek and Clifty Creek units (except for Clifty Creek Unit 6) is to
self-schedule the resource with the sponsor-approved Operating Committee procedures to make
sure the units are in service and expected to be available in the DA market. The only time that
this is not done is when maintenance outages are planned or in the case of a forced outage. Unit
6 at Clifty Creek is the only unit which is not self-scheduled; it is offered based on economics
during summer ozone non-attainment periods.®® Except for outages, if a unit is available, OVEC
offers it into the PJM market. Other potential exceptions could include unusual non-market
related events such as coal shortages and/or some form of force majeure event out of OVEC's
control.6!

5.34 DEQ'’s involvement in the energy offer process

Every business day, for each hour for the next 21-day period, DEO independently projects the
expected energy market revenues from units operating in the PJM market, the variable costs to
operate the unit at the forecasted unit hourly loading, as well as the resulting hourly energy
margin, all of which is summarized in the Daily Profit and Loss Analysis report (see Figure 22).62
This analysis is mainly used to monitor the expected energy market profitability from
commitment of the OVEC units. In the event that Duke Energy observes a period in which the
units are expected to be out of the money and could potentially be decommitted, DEO informs
OVEC, and this option is then discussed in the Operations Committee.® For example, during
April 2020, owing to very low market prices from reduced loads because of COVID-19 impacts
on customer demand, DEO raised this concern with OVEC. OVEC responded by proposing a
modification of the Operating Committee process, which was voted on by members of the
Operating Committee and approved.®* In addition to the process discussed above, with the same
plant parameters, unit variable cost, and forecasted PJM energy markets among other inputs,

% LEI-DR-01-007 CONF Attachment A: OVEC Operating Procedures effective November 15, 2019
€0 In the summer, ozone is easily formed through the interaction with heat and sunlight, and as temperatures change
throughout the day, so do the levels of ozone. The non-attainment status is based on the 3-eyar average of the

4th highest daily concentrations over an 8-hour period, as of July 31, 2019, EPA designated 51 non-attainment
areas under the 2015 8-hour Ozone NAAQS, including part of Ohio and Indiana.

61 LEI-DR-01-005 CONF
62 Jbid.
63 Ibid.

64 LEI-DR-01-005 CONF
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DEO forecasts OVEC unit generation, energy revenue, variable costs, and energy margin for a
longer term basis (up to 5-years) through the GenTrader model.®5

LEI believes DEO is well positioned in the energy offering process to help OVEC make informed
decisions, and therefore, their practice is prudent.

Figure 22. Sample of DEO's Daily Profit and Loss Analysis report

PUCO Case No. 20-167-EL-RDR
LEL-DR-01-005 CONF Attachment B
Daily Generating Unit P&E! I RIETARY TRADE SECRET Page 2 of 4
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5.3.5 DEQO’s engagement in OVEC Operating Committees

The OVEC Operating Committee consists of one member from OVEC and one member from each
of the Sponsoring Companies (if two or more Sponsoring Companies are affiliates, they can only
have one member appointed to the Operating Committee). In support of ICPA, the Operating
Committee establishes and modifies OVEC’s scheduling, operating, testing and maintenance
procedures, including the establishment or modification of “(1) procedures for scheduling delivery
of available energy; (2) procedures for power and energy accounting; (3) procedures for the reservation and
scheduling of firm and non-firm transmission service under the Tariff for the delivery of Available Power
and Available Energy; (4) the Minimum Generating Unit Output; and (5) the form of notifications relating
to power and energy and the price thereof.” ¢ Additionally, the Operating Committee provides
recommendations for OVEC’s Board of Directors when other problems arise which may affect
the transactions under the ICPA. In order to reach a decision, the OVEC Operating Committee
must receive at least two-thirds of the affirmative vote from the members, regardless of the
number of participating members at any meeting.¢”

6 Ibid.
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DEO confirmed that the OVEC Operating Committee held one in-person meeting and two
conference calls in 2019. DEO appointed representatives to participate in all the meetings (see
Figure 23). Agendas were prepared for in-person meetings, while for the conference calls, due to
their limited scope, there were no prepared agendas.®

Figure 23. DEO's participation in OVEC Operating Committee meetings in 2019

Duke Energy Ohio Representative

Meeting date = Meeting Type in Attandance
15-Jan-19 Conference call 2
8-May-19 In-person 2

8-Jul-19 Conference call 1

Source: LEI-DR-01-009 CONF

The in-person conference covered a variety of topics such as fuel updates and coal strategy,
participation in the PJM regulation market, environmental compliance update, power costs, and
planned outage scheduling (see Figure 24). The OVEC Operating Committee’s conferences served
to review the operating and financial performances of OVEC as well as to discuss relevant
updates in the PJM market. As the Chair of the Operating Committee meetings, OVEC’s Electrical
Operations Director usually directs the recording of the meeting minutes and a record of the
minutes is documented electronically.®

LEI feels DEO is well represented in OVEC Operating Committee’s meetings with active
engagement and meeting notes that were appropriately documented by DEO.70

68 LEI-DR-01-009 CONF

0 LEI-DR-01-017

70 LEI-DR-01-009 CONF Attachments A and B
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Figure 24. OVEC Operating Committee May 8, 2019 agenda and notes

OVEC Operating Committee Meeting No. 80
8 May 2019
Christopher Conference Center — Chillicothe, OH
Meeting Minutes

Administration

Mr. Cunningham called the meeting to order at 10:00. He appointed Mr.
Clark and Mr. Brady as the recording secretaries for the meeting and noted
that Mr. McKee is the official Secretary for the Committee.

It was noted that Charlie Martin has replaced Charlie Friebert (LGE-KU) and
Erin Spence has replaced Brad Lisembee (Vectren/Centerpoint) on the
Committee. Members and guests were asked to introduce themselves. All
Sponsors except FirstEnergy were represented.

The voting procedures were reviewed. The number of voting members
remains the same at nine with 2/3 of nine, or six votes, being required for a
passing vote regardless of the number of members present.

The standard of conduct statement was reviewed by Mr. Cunningham
stating that, there is to be no discussion of any commercially sensitive
market or transmission system issues, other than transmission reservations
related to the delivery of OVEC Available Power to the Sponsors.

Approval of the minutes from the 10 May 2018 Meeting (No. 79) and 18
Jul 2018, 03 Dec 2018, and 15 Jan 2019 Conference Call

Mr. Cunningham asked if there were any changes needed to the minutes of
Meeting No. 79, the July 18, 2018, the December 3, 2018, or the January
15, 2019 conference calls. Changes were suggested and will be made to
the minutes of December 3, on page 2, changing “Economic” to
‘Emergency.” Changes were suggested and will be made to the minutes of
July 18, page 1, changing “Plan” to “Power.” Mr. Grooms made a motion to
approve the minutes as corrected and Mr. McKee seconded the motion. The
minutes were unanimously approved.

Subcommittee Reports - None

Agenda ltems

Al DOE Arranged Power Agreement Termination Update
In the 2022/2023 time frame OVEC will no longer be connected to
DOE with the OWVEC transmission lines.

B. Energy Scheduling Transition Update
As part of optimization and review of OVEC’s core functions, transfer
of personnel to System Operations from Energy Scheduling will be
made as retirements occur in System Operations. With ES not a
core function of OVEC, it has contracted with ACES to perform the
scheduling function. A trial parallel operation with ACES will begin
next week. ACES will begin performing the Energy Scheduling
function weekends and holidays beginning May 31 at 2200 which is
Phase 1 of the transition. Phase 2 of the transition plan will begin
when another ES person is transitioned into System Operations and
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ACES will begin performing scheduling function during the night time
hours. During Phase 3, ACES will perform scheduling functions
during the afternoon shift.

C. Subcommittee to look at ARR/FTR Options
OVEC has a capacity auction question for 2022/2023 for the
sponsors. What approach do the PJM Sponsors wish OVEC to take
for the upcoming auction? Should OVEC use the RFF process as it
used last time, with the PJM Sponsors transferring some of their
capacity to OVEC and OVEC procuring the rest of the needed
capacity, or should OVEC participate in the PJM RPM market and
become a price-taker? The sponsor's capacity would need
transferred and entered into the OVEC account prior to the auction.
The deadline to terminate the current OVEC FRR is June 14. Mr.
Verderame suggests bounding the cost of the RFP at or below the
auction price. Mr. Squibb will set up call with PJM sponsors to
discuss how to proceed. Mr. Akinkuole asked if OVEC was going to
choose a physical or financial penalty for non-performance during a
Capacity Performance event. Mr. Cunningham suggested to
suspend discussion on this topic until a conference call is set up for
this specific topic.

D. Subcommittee to look at Participation in PJM Ancillary Services
Market
Mr. Cunningham suggested setting up a separate call to discuss this
issue. Mr. McKee asked if it has been determined if the units are
capable of Regulation. The units do use AGC to respond to and
follow the five minute dispatch values from PJM.

E. Transmission Revenue
Mr. Grooms discussed if section 30.9 of the PJM tariff could be used
in some way to maximize the value of the OVEC transmission system
by possibly making OVEC transmission a part of another
transmission zone. When joining PJM, OVEC was not given the
choice of joining another transmission zone. No specific suggestion
on how to proceed was offered. This item will remain on the agenda
for next year's meeting.

F. Fuel Update and Coal Strategy
Ms. Torgerson reviewed the index of coal export demand. The price
for 2019 foreign exports has dropped by a substantial amount. Ms.
Torgerson discussed the Fuel Procurement Update hand out
provided by Mr. Cooper.

G. Environmental Compliance Update
Mr. Coriell gave a review of plant environmental performance which
is good. NOx performance is also great. MATS compliance is
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performing well. Coal Combustion Residuals (CCR) - OVEC is
closely watching for updates to the timing of the new rule. Effluent
limitation guidelines are being watched and OVEC personnel are in
touch with the experts of the rule. ACES rule, which is a replacement
of the Clean Power Plan (CPP), is a better rule than the CPP. OVEC
is looking at what steps OVEC can perform internally to comply with
that rule. Gypsum sales are proceeding well and OVEC is selling 80
percent of gypsum produced from both plants.

H. Power Costs
Mr. Justin Cooper reviewed and discussed the OVEC Power Cost
2019 handout.

V. New Business/Open Discussion
A Mr. McKee suggested creating a subcommittee to look at addressing
a method to create a market offer related to coal inventories. Mr.
Crusey, Mr. Swez, and Mr. McKee, and Mr. Zemanek agreed to
participate on this committee. Mr. Zemanek asked if OVEC was
aware of the PJM changes in summer capability testing. Mr. Fulk
stated that he is aware of the PJM changes to the testing.

VL. Future Meeting
A May 2020 Location TBD

VIl. Adjournment
Mr. Cunningham adjourned the meeting at 12:18.

Attendees

American Electric Power: Charlie Martin

Steve McKee

Brian Adkins Vectren/Centerpoint Energy

Dave Fusek Erin Spence

Amanda Torgerson Kevin Morris

Hassan Akinkuale — by phone Wolverine Power Cooperative/

Penninsula Generation:

Buckeye Power: Zach Anderson

Craig Grooms Matt Engels

Kevin Zemanek
Ohio Valley Electric Corporation:

Duke Energy: Robert Osborne
John Swez Justin Cooper
John Verderame Tim Fulk
Matt Smith
FirstEnergy George Brady
None Keith Clark
Scott Cunningham
Louisville Gas and Electric/Kentucky Gabe Coriell
Utilities Brian Chisling — by phone

Source: LEI-DR-01-009 CONF Attachment A

5.3.6 OVEC's participation in the PJM stakeholder process

OVEC is a full member of PJM, and therefore has a multifaceted approach to participating and
following developments in the PJM market, including attending via teleconference and/or in
person various stakeholder meetings (e.g. Market Implementation Committee, Markets and
Reliability Committee, Operating Committee, Planning Committee, Stakeholder Process
Training, and the Tech Change Forum). In addition, multiple OVEC personnel subscribe to
various PJM email lists associated with the stakeholder groups for additional awareness of
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ongoing events and updates at PJM. Sponsoring Companies also contact OVEC to ensure that
OVEC is on top of any applicable changes that may affect its operations in the PJM market.”

5.3.7 Capacity market

DEO, through its ownership share of OVEC, offered capacity into the PJM annual RPM auctions,
for the RTO Locational Delivery Area (“LDA”) during the audit period of January 1 through
December 31, 2019.72 As noted previously, the RPM capacity auctions are held three years before
the delivery year. DEO noted that the BRAs for delivery years 2018/19 and 2019/20 took place
before OVEC joined PJM.7

DEO offered its OVEC share as Capacity Performance (“CP”) resource into the 2019/20 RPM.7*
This auction was held in 2016. Compared to prior year, DEO’s intended offer MW dropped from
165 MW to 150 MW, reflecting increased equivalent forced outage rate (“EFOR”)7 from 14% to
20% and a 1.5% reduction in installed capacity owing to physical loss assignment by PJM. In
addition, PJM expected performance assessment hours (“PAHs”) to decline from 30 to 20 hours
based on the latest historical performance hours under CP.76

DEO utilized an indifference curve offer methodology to determine the bid price and quantity
(see Figure 25). Model parameters are updated based on historical data and anticipated results.”

71 LEI-DR-01-012

72 LEI-DR-01-002_SUPP

73 Ibid.

74 Capacity Performance Resource: A generating unit, demand resource, or energy efficiency resource that has
obligated itself to deliver electricity whenever PJM determines it is needed to meet power system emergencies

(Source: PJM Glossary).

75 Equivalent Forced Outage Rate (“EFOR”): A measure of the probability that generating unit will not be available due
to a forced outage or forced deratings when there is a demand on the unit to generate (Source: PJM Glossary).

76 LEI-DR-01-002

77 Ibid.
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Figure 25. DEO indifference curve offer methodology
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Source: LEI-DR-01-002 CONF Attachment 3

DEO offered 156.8 MW at $226.4/MW-day at the high end of their indifference curve, and
$30.20/MW-day at the low end (18.9 MW) (see Figure 26), and eventually sold 112.5 MW of CP
at $100/MW-day in the 2019/2020 BRA.78 LEI believes DEO’s methodology and use of
indifference curves to develop capacity offers is prudent, because it incorporates specific and
transparent assumptions about risk.

78 Ibid.
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Figure 26. DEO's capacity performance price ($/MW-day) and volume (MWs) offer pairs in
2019/2020 RPM BRA auction.

Delivery Year 2019/2020 OVEC Ofter Curve:
Offer Price (5/MW-Day) $30.2 | $42.3 | $54.3 | $66.4 | $78.5 [ $90.6 || $108.7 | $120.8 | $226.4
Aggregate Offer Quantity (MW) | 18.9 37.7 56.4 75.2 93.9 1125 § 131.2 150 156.8
Event Hours For Indifference 5 7 9 11 13 15 18 20  |Offer Cap

Source: LEI-DR-01-002

The RPM clears based on the highest-priced unit needed to meet demand (“pay as cleared”).” In
the PIM 2019/2020 BRA, not all of DEO’s capacity offer pairs cleared the market because some
had an offer price higher than the $100/MW-day clearing price in the PJM RTO zone.

Figure 27. PJM RPM Base Residual Auctions (“BRA”) CP results ($/MW-day)

Zone 2017/2018  2018/2019  2019/2020 2020/2021 2021/2022
RTO $120.00 $164.77 $100.00 $76.53 $140.00

Source: PJM Interconnection. 2021-2022-base-residual-auction-report.

The RPM auction is evolving as PJM continuously evaluates the markets it administers. DEO
should keep monitoring developments in the capacity market.

5.3.8 Ancillary services

In PJM, some A/S are provided by resources by default, based on the unit being online and
integrated into the PJM system. These A/S are the Day Ahead Scheduling and Balancing
Operating Reserves.8 Units are paid if these services are called upon by PJM, but the unit owners
do not make specific A/S offers. Other A/S are provided in separate markets, as detailed
previously in Section 3. DEO earned revenues in 2019 by supplying Synchronized Reserves, Day
Ahead Scheduling Reserves and Balancing Operating Reserves (see Figure 28). DEO received
10.5239% of the cleared and deployed ancillary services charges and credits from OVEC between
September 1, 2018 and May 31, 2020, and the percentage is quite similar to the allocation of energy
and other PJM charges and credits to the PJM OVEC sponsors.

79 PJM Manual 18. P. 34. <https:/ /www.pjm.com/~/media/documents/ manuals/m18.ashx>

80 LEI-DR-01-006 CONF

81 LEI-DR-01-016
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Figure 28. Prorated monthly DEO A/S earnings in 2019
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Source: LEI-DR-01-001 SUPP CONF Attachment

DEO noted that OVEC units are not technically capable of supplying Non-Synchronized Reserves
and Black Start Reserves.s2

Currently, OVEC units are not providing Regulating Reserves, but a DEO representative has
raised this at OVEC Operating Meetings, most recently at the 2020 meeting.83 DEO understands
that OVEC is investigating the feasibility and examining potential financial benefits suppling
Regulating Reserves in PJM.8 OVEC is preparing a study to assess the potential for futher
participation in PJM ancillary market; OVEC expects to complete the study by the end of 2020.85

5.3.9 OVEC variable costs versus energy prices

Because the OVEC plants are offered into the PJM DA market as “must run,” there were times
during which the PJM DA prices did not cover the variable cost of running the plants. LEI
examined all twelve months in 2019; on a monthly average basis, PJM prices at the Duke Energy
Ohio-Kentucky (“DEOK”) hub were slightly lower than OVEC energy charges in April, May,
June, August, and December (see Figure 29).

82 LEI-DR-01-011 CONF

8 Ibid.

84 Ibid.

85 LEI-DR-01-015
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Figure 29. OVEC energy charges and PJM market prices at DEOK hub

PJM price
less OVEC
charge

($/MWh)

PJM DA energy
price, DEOK

($/MWnh)

OVEC energy

Available energy Energy cost per

Month (billing kWh) MWh

charge ($)

January-19  $ 26,095,909.66 1,105,653,000 $ 23.60 $ 3192 $ 8.32
February-19  $ 22,256,493.24 947,501,000 $ 2349 $ 26.83 $ 3.34
March-19  $ 25,627,189.22 1,057,392,000 $ 2424 $ 29.28 $ 5.05
April-19  $ 13,775,063.55 510,260,000 $ 27.00 $ 2672 $ (0.27)
May-19  $ 19,498,699.86 737,859,000 $ 2643 $ 2517 $ (1.26)
June-19  $21,727,221.03 879,553,000 $ 2470 $ 2315 $ (1.55)
July-19  $ 26,307,556.53 1,091,065,000 $ 2411 $ 2941 $ 5.29
August-19  $ 24,345,801.81 957,878,000 $ 2542 $ 2514 $ (0.28)
September-19  $ 21,197,062.29 882,036,000 $ 24.03 $ 2772 $ 3.68
October-19  $ 23,464,684.84 953,130,000 $ 2462 $ 2682 $ 2.21
November-19 $ 25,456,976.54 1,087,701,000 $ 2340 $ 3037 $ 6.97
December-19  $ 25,091,643.86 1,024,325,000 $ 2450 $ 24.06 $ (0.44)

Source: LEI-DR-02-020 CONF Attachments 1-24 (OVEC bill) and third-party data provider.

54 Recommendations

Overall, LEI finds OVEC energy management group organization and staffing are adequate, and
that procedures are thorough and well documented. OVEC and DEO have multiple channels to
actively participate in the PJM market developments and is well informed of the PJM market.

LEI makes the following recommendations:

e Must-run offer strategy: LEI believes DEO’s efforts to modify OVEC’s must-run strategy
as noted in Section 5.3.4 is prudent, and has no recommendations except to continue doing
S0.

e OVEC Operating Committee: LEI recommends that OVEC OC meetings should be held
more frequently to deal with updates on each plant’s operating performance, cost of
service or profit/loss statements for market-based revenues derived from the PJM
markets in a timelier manner.

e Bid price in PJM RPM auction: LEI believes DEO’s RPM bidding strategy is prudent and
has no recommendations.

e Ancillary service market: LEI notes that OVEC is evaluating the pros and cons of
supplying the Regulating Reserves in the PJM market, and has no recommendations
except to continue doing so.
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6 Fuel and variable costs
6.1 Coal procurement

6.1.1 Scope and background

6.1.1.1 Scope

Fuel and variable cost expenses comprise a significant portion of OVEC’s costs to DEO’s
customers. American Electric Power (“AEP”), OVEC’s largest Sponsoring Company, provides
coal procurement related services for OVEC, via its American Electric Power Service Corporation
(“AEPSC”) subsidiary. 8¢ AEPSC’s regulated Fuel Procurement organization has the
responsibility for coal procurement, coal transportation and logistics, as well as coal inventory
policy and management for the Kyger Creek and Clifty Creek power stations. 87 These
procurement practices and outcomes impact DEO’s ratepayers and, therefore, are within the
scope of this audit.

This chapter addresses the following topics:

e overview of the coal and transportation procurement processes;

e purchasing process oversight;

e actual coal burn and forecast;

e overall approach to procurement and examination of sample contracts; and

e analysis of delivered coal costs and efficiency;

In coming to LEI's conclusions, LEI issued formal data requests and conducted additional
research.

6.1.1.2 Background

As described in more detail below, AEPSC is the organization in charge of procuring fuel,
reagents, and transportation for OVEC.

OVEC’s two coal plants are nearly identical in design, construction, and operation. These plants
were designed to burn bituminous coal from the Illinois Basin and Northern Appalachia regions,
and came online in 1955/56.

6.1.2 Evaluative criteria

LEI focused its audit of the coal procurement process on answering the following questions:

86 LEI-DR-02-001

87 LEI-DR-02-001 CONF Attachment.
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1. Does the coal procurement process provide for sufficient visibility and executive attention?

2. Does OVEC project future deliverability needs and adjust its portfolio to take advantage
of new opportunities and/or avoid potential risks?

3. Does OVEC have a strategy in place to main a reliable coal supply at a reasonable cost to
customers?

4. Does OVEC’s long-term vs spot procurement strategy appropriately balance risk and
costs?

5. Do contract terms reflect market awareness and prudency?

6. Is OVEC’s coal procurement process conducted in an appropriately formal manner? Is
there analytic rigor, oversight and management attention, and documentation of
procurement decisions?

7. Were there any material issues or concerns with coal contract compliance or any
disruptive events?

6.1.3 Findings and conclusions

6.1.3.1 AEPSC’s fuel department organization

AEPSC’s Regulated Fuel Procurement Policy and Procedures summarize the roles and
responsibilities of the various groups within the regulated Fuel Procurement (“FP”) organization
as they pertain to the procurement of fuel, reagents, and transportation. The regulated FP
organization operates within the Commercial Operations organization of AEPSC; it is led by a
VP of fuel procurement, who reports to the Senior Vice President (“SVP”) of the Commercial
Operations organization of AEPSC (see Figure 30).

Figure 30. AEPSC regulated Fuel Procurement organization

Executive
VP-Fuel Procurement Administrative
Associate

Natural Gas and Director, Coal, Managing Director,
Fuel Oil Manager Transportation and Reagents Boat Operations

Coal Procurement ool Trfan_s portation, Reagents and
Manager Loz dior s CCPs Manager
& Railcar Fleet Manager 8

Source: LEI-DR-02-001 CONF Attachment. (“American Electric Power Regulated Fuel Procurement Policy and
Procedures May 2018”).

London Economics International LLC 56 contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111 617-933-7205

www.londoneconomics.com marie@londoneconomics.com





CONTAINS CONFIDENTIAL INFORMATION

AEPSC provides procurement and transportation services for the fleet of power plants owned
and operated by AEP and its regulated operating companies, as well as OVEC and IKEC.
AEPSC’s regulated FP department is responsible for “procuring all the fuel (coal, natural gas, and fuel
oil), reagents (trona, urea, lime, limestone, activated carbon, sodium bicarbonate, anhydrous ammonia,
calcium bromide) and associated transportation services required by the applicable power plants, including
the management and operation of the River Transportation Division’s barges and tow boats for delivery of
coal and some reagents.” 88 This organization also provides AEP’s Commercial Operations
organization with “current market-based pricing information for generation-related functions on
behalf of the regulated operating companies, OVEC, and IKEC.”8?

The regulated FP organization “communicates with the Production Optimization and the Bid, Offer
and Cost Development groups on a daily and monthly basis so that the load forecasts and fuel purchasing
are effectively coordinated to make sure plants are receiving adequate supplies of fuel to meet the planned
dispatch for generating units over the short-term.”*0 In terms of long-term procurement planning, the
regulated FP works with the groups like the Corporate Planning and Budgeting organization
which is responsible for developing the Integrated Resource Plan (“IRP”). In addition, the
regulated FP organization provides support for fuel-related regulatory activities in response to
state and federal agency requirements.”

In the regulated FP organization, the Vice President (“VP”) has the ultimate responsibility to
make sure the generating stations in OVEC and IKEC maintain appropriate and reliable supplies
of fuel and reagents in compliance with generating unit requirements, environmental regulations,
and transportation.

The Directors and Managers of regulated FP oversee the development, negotiation, execution,
and administration of supply and transportation agreements. The Directors and Managers
performing the regulated FP organization’s functions report to the VP of the regulated FP.%2
Under the direction of the management, the employees of the regulated FP organization attend
meetings and conferences related to fuel, reagents, and transportation, and they also participate
in regulatory proceedings when required. The regulated FP periodically reviews and consider
changes to the regulated Fuel Procurement Policy and Procedures.%

88 Regulated Fuel Procurement Organization. LEI-DR-02-001 CONF Attachment. American Electric Power Regulated
Fuel Procurement Policy and Procedures May 2018.

89 Ibid.
2 Jbid.

91 “General administrative duties.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel
Procurement Policy and Procedures May 2018.

92 Ibid.

9 “General administrative duties.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel
Procurement Policy and Procedures May 2018.
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6.1.3.2 Coal procurement strategy

As noted previously, AEPSC provides coal procurement and establishes coal procurement
strategy for OVEC. AEPSC'’s overall FP Policy is to “secure adequate supplies of competitively-priced
coal, natural gas, reagents, fuel oil, and transportation services to meet generation, environmental, and
operational requirements at the lowest reasonable deliverable cost over time, while recognizing the dynamic
nature of the various associated markets, environmental standards, and regulatory requirements.”% To
achieve the strategy objectives, AEPSC maintains “a mix of physical inventories and a portfolio of
long-term and short-term agreements for firm and discretionary supplies of fuels, reagents, and
transportation for its generating units.”%

The strategy specifies coal procurement targets for Year 1 through 5 based on OVEC
management’s forecast. The coal procurement targets are reviewed by OVEC management on an
annual basis (see Figure 31). For Kyger Creek, the coal is primarily sourced from the Northern
Appalachian Basin market with few suppliers. OVEC characterizes its strategy with respect to
Kyger Creek as a high-level commitment strategy, to help cope with the lack of competition in
coal suppliers. Clifty Creek has more options for suppliers from the Illinois Basin market. OVEC’s
strategy for Clifty Creek, therefore, involves shorter commitments.

Figure 31. Coal procurement targets

Power Plants | Market Year 1
80% to 100% committed,
commitments completed by end |{60% to 80% committed, [40% to 50% committed,

Years 3 to 5

Northern Appalachian
Basin market: few

Kvoer Creck | PESRIEINN. of Q3 prior year. Spot purchases |commitments commitments
v PP SIS, © P made during Q2 and Q3 of completed end of Q3 of |completed by end of
requiring high-level o
. current year to ensure 100% Year 1. Year 1.
commitment strategy .
commitment.

60% to 80% committed,

Illinois Basi :
inois Basin market commitments completed by end {30% to 50% committed, [20% to 40% committed,

several suppliers,

of Q3 prior year. Spot purchases |commitments commitments
lifty Creek mewh: mpetitiv
Clifty Cree somew at o petitive made during Q2 and Q3 of completed end of Q3 of |completed by end of
requiring mid-level o
. current year to ensure 100% Year 1. Year 1.
commitment strategy .
commitment.

Source: LEI-DR-02-002 CONF Attachment: Coal Procurement Strategy: Procurement Targets, Inventory Targets and
Supplier Diversity.

6.1.3.3 Coal consumption and coal forecasts

OVEC's forecast for coal burn is based on its projected generation for each of the units. The
forecast looks five years out in time.% The coal burn forecast is prepared utilizing a variety of
data, such as the cost of fuel delivered, fuel handling, variable operations and maintenance,
consumable costs, scheduled maintenance outages, and forced outage factors. The coal forecast

94 “Regulated FP considerations.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel
Procurement Policy and Procedures May 2018.

% Ibid.

% LEI-DR-02-028 CONF
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is typically updated bi-annually and could trigger the need for a Request for Proposal (“RFP”)
depending on inventory levels and committed purchases for the current year and future years.”

As discussed in 5.3.3, most of the units of Clifty Creek and Kyger Creek Power Stations are self-
scheduled, so they operated as baseload throughout the audit period. Figure 32 and Figure 33
show forecasted (estimated) coal burns compared with actual coal burns.

Figure 32. Actual coal consumed versus monthly forecast estimate, Clifty Creek

Clifty Creek
mmm Coal consumed === Coal estimate
300,000
250,000

200,000

150,000

Tons

100,000

50,000

Jan-19 Feb-19 Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19
Source: LEI-DR-02-007 CONF Attachments 1 and 2; LEI-02-009 CONF Attachment

Figure 33. Actual coal consumed versus monthly forecast estimate, Kyger Creek

Kyger Creek
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Source: LEI-DR-02-007 CONF Attachments 1 and 2; LEI-02-009 CONF Attachment

97 LEI-DR-02-009
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6.1.3.4 Request for proposals for coal supplies

With respect to coal procurement RFPs, the regulated FP stipulates that with the VIP’s oversight,
the RFPs should be issued to seek as many competitive offers as possible to obtain the lowest
reasonable delivered cost over time, but the offers should be in compliance with the state-specific
requirements. Coal procurement RFPs can be issued “both for long-term contracts or spot orders
whenever appropriate and can be sent to any number of qualified suppliers so as to secure the competitive
price for the material or service needed.”? All the purchase decisions made as a result of the RFPs
should be documented to demonstrate that the Company acted prudently in procuring the
commodity or service. During the audit period, DEO confirmed there were two RFP solicitations
for coal supplies. LEI reviewed all the offers® received for coal procurement in two RFPs (March
and August 2019), and confirmed that the offer with the lowest delivered $/ MMBtu was selected.
LEI concluded that AEPSC evaluated the offers prudently.

If unsolicited offers are received for commodities or services for short or long-term agreements,
the regulated FP states that these types of offers can be considered and market-based indices,
other contract prices or other reasonable methods of comparison should be used to determine
whether it is prudent or not to accept those offers. If any of the unsolicited offers are accepted,
similar to the RFP process, documentation should be prepared to explain the rationale for the
decision.® LEI agrees with the practice of documenting all solicitation processes and outcomes
to ensure prudent outcomes.

If there are immediate and unavoidable circumstances requiring emergency procurement, “the
abovementioned formal approaches may be waived whenever the fuel or reagents must be purchased, or
transportation services must be acquired.”101 However, that should be the decision of the VP of the
regulated FP organization, “with the concurrence of the SVP of Commercial Operations and other senior
management as needed.”192 LEI recognizes the need for an emergency procurement process and
deems it reasonable to implement such, given the joint decision of the VP, SVP, and other senior
management in the absence of the formal process. However, appropriate documentation should
still be prepared after the procurement and appropriate follow-up performed in order to help
prevent such emergencies from happening again, and to help quickly locate commodity or service
providers who can quickly fill in any supply or transportation gaps.

9% Request for proposal. LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel Procurement
Policy and Procedures May 2018.

99 LEI-DR-02-004 CONF and Attachments 1, 2, and 3.

100 Request for proposal. LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel Procurement
Policy and Procedures. May 2018.

101 Emergency procurement. LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel Procurement
Policy and Procedures May 2018.

102 Tpid.
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6.1.3.5 Coal supply sources

6.1.3.5.1 Supplier diversity

Based on OVEC’s Coal Procurement Strategy provided in LEI-DR-02-016, OVEC states that their
strategy of diversifying coal providers promotes innovation, reduces supply chain risk, and
drives competition. OVEC's stated priority is to procure coal at the lowest delivered cost, though
in scenarios where there are one or two major suppliers, OVEC argues it is prudent to have a
contingency plan for the loss of supply. With the aim of mitigating financial, production, and
delivery risks, OVEC reports it has been seeking opportunities to increase the number of
suppliers.103

During the audit period, Clifty Creek had a variety of coal suppliers sourcing from Illinois Basin.
The table below shows a list of coal suppliers/sellers for the Clifty Creek Power Station, the
amount of coal procured, and the average unit price (see Figure 34).

OVEC executed two contracts for the year 2019 with Alliance Coal, with two different contract
prices. Contract 31-10-18-005 had a contract price of $48.59/ton for the first 250,000 tons and
$42.50/ton for the remaining 500,000 tons for a weighted average price of $44.50/ton. The other
contract, 31-10-18-002, had a price of the lesser of $39.50/ton or an external price index (which
turned out to be $35.48/ton). The difference in the two contracts is nearly $5/ton. OVEC
explained that these price differences resulted from contract negotiation and execution months
apart, with the later contract being more expensive.104

Figure 34. Coal procured for Clifty Creek Station, weighted average contract price

Coal Providers Quantity (ton) Unit Price ($/ton) Term
Resource Fuels, LLC 1,000,000 $51.61 CY 2019
500,000 $39.50 CY 2019
750,000 $44.50 CY 2019
60,000 $44.00 H2 2019
75,000 $35.50 Nov, Dec 2019
. 50,000 $36.85 Apr, May, 2019
Hartshorne Mining Group, LLC 600,000 $37.62 H2 2019 & CY 2020
Rhino Energy, LLC 300,000 $41.00 CY 2019
. . 7,000 $47.75 May, June 2019
11
White Stallion Energy, LLC 135,000 $47.75 2 2019

Sources: LEI-DR-02-005; LEI-DR-02-005 CONF Attachments 1, 2 and 3; LEI-DR-02-027

The coal contract with Resource Fuel, LLC featured a higher price than the rest of the coal supply
contracts at $51.61/ton in 2019, followed by the coal contract with White Stallion Energy, LLC

103 LEI-DR-02-016 CONF Attachment: Coal Procurement Strategy: Procurement Targets, Inventory Targets and
Supplier Diversity.

104 LEI-DR-02-024 CONF
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with $47.75/ton. DEO noted that the contract prices are based on the specific quality expected to
be received. In those months, the coal suppliers shipped a quality (heating BTU value) higher
than the contractual requirements and thus earned a higher price, per the terms of the
agreements.105 As the coal met all delivery specifications, OVEC could not reject them based on
quality, per the terms of the agreements with the suppliers.1% LEI notes that even if higher-quality
coal was not strictly necessary for operating the plant, higher quality coal has more energy per
ton, so less of it is needed to generate a comparable level of energy output.

During the audit period, coal procured for Kyger Creek was mainly from American Energy
Corporation in the Pittsburgh Seam/Northern Appalachia, with another four smaller
suppliers/sellers. Figure 35 below displays the list of suppliers/sellers for the Kyger Creek Power
Station, the amount of coal procured, and the average unit price. The short-term contracts with
Alliance Coal, LLC from January 25 through March 31, 2019, and with Foresight Coal Sales, LLC
from December 1, 2018 through January 31, 2019 featured much higher contract prices than the
rest of the contracts. OVEC aims to maintain a seasonal inventory of 35 days. As of January 23,
2019, the inventory level at the plant was only approximately 17 days of Eastern coal due to higher
than forecasted consumption, so OVEC took delivery of high-priced coal to build up its
inventory.107

Figure 35. Coal procured for Kyger Creek Station, weighted average contract price

Coal Providers Quantity (ton) Unit Price ($/ton) Term
American Energy Corporation 1,200,000 $40.00 €Y 2019
gy -orp 800,000 $39.00 CY 2019
. 500,000 $44.25 CY 2019
All 1, LL o
iance Coal, LLC 120,000 $53.50 Q1 2019
Up to 10 barges of coal
Mar th h 201
per month $32.00 ar through Oct 2019
Ambherst Madison, Inc. Up to 10 barges of coal Nov 2019 through Dec 2020
per month $32.00
Up to 10 barges of coal
2018 th h Feb 201
per month $32.00 Sep 2018 through Feb 2019
Foresight Coal Sales, LLC 50,000 $47.50 Dec 2018 through Jan 2019
Contura Coal Sales, LLC 40,000 $43.00 Apr, May 2019

Note:
For CY 2019, OVEC had two contracts with American Energy Corporation, at two different contract prices.

Sources: LEI-DR-02-005; LEI-DR-02-005 CONF Attachments 1, 2 and 3; LEI-DR-02-027

105 LEI-DR-02-026 CONF

106 LEI-DR-02-033

107 LEI-DR-02-024
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6.1.3.6 Coal spot price comparison

To assess the reasonableness of coal purchase prices made during the audit period, based on the
coal contracts provided by DEO, LEI compared the weighted average coal supply prices in 2019
for Clifty Creek and Kyger Creek against the spot prices from S&P Global Market Intelligence
(formerly SNL) Physical Market Survey data, which EIA also relies on as a primary source for
coal commodity spot prices (see Figure 36 and Figure 37).

Figure 36. Weighted average coal contract price versus SNL Physical Market Survey price for
Clifty Creek plant

$50.00

$15.00 $44.77
$40.00 $38.38
$35.00
$30.00
$20.00
= $15.00
510.00
$5.00
$0.00
2019

B Weighted average coal contract price  m SNL Physical Markets Survey price

Nominal dollars per ton
=

Note: For Clifty Creek, the SNL Physical Market Survey price is the annual average of “Illinois Basin 11,000 5.00
Barge.”

Figure 37. Weighted average coal contract price versus SNL Physical Market Survey price for
Kyger Creek plant

$50.00
545.00 $41.27 $41.16

: I I
2019

$35.00
$30.00
m Weighted average coal contract price  m SNL Physical Markets Survey price

$20.00

2 $15.00
$10.00
$5.00
$0.00

Nominal dollars per ton
=]

Note: For Kyger Creek, the SNL Physical Market Survey price is the annual average of “Upper Ohio River 12,500 6.00
Barge.”
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LEI found that for the Clifty Creek plant, the coal purchase prices were about 17% higher than
the spot prices from SNL. The high average price is mainly attributable to the expensive coal
purchased from Resource Fuels, LLC, which accounted for more than 30% of the total supply in
each year. As previously mentioned, the higher prices applied to coal delivered to the power
plant which had a better quality and higher heating value than the contractual requirements. In
addition, based on contractual obligations with the coal suppliers, Clifty Creek schedules the
delivery tonnage, therefore, not scheduling coal to meet those obligations could result in breach
of contract.’® However, OVEC was able to secure coal purchases at competitive prices for Kyger
Creek plant with coal contract price lower or less than 0.5% higher than the SNL Physical Markets
Survey prices. American Energy Corporation is the largest coal supplier and provided more than
70% of the coal consumed by Kyger Creek, and the contract prices between AEC and OVEC seem
to be a very good deal.

6.1.3.6.1 Interruption or loss of supply

OVEC’s “Communication of Event” emergency strategy pertains to coal suppliers that make up
greater than 50% of a plant’s supply of coal, with an interruption of supply greater than four
weeks. OVEC has a very clear flow chart that covers what to report, and to whom, in the event of
aloss of supply, in order to minimize losses and maintain regular operations (see Figure 38). DEO
noted that OVEC has not ever had to utilize this process.1%

108 LEI-DR-02-034

109 LEI-DR-02-030 CONF
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Figure 38. Communication of event process
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Source: LEI-DR-02-016 CONF Attachment: Coal Procurement Strategy: Procurement Targets, Inventory Targets and
Supplier Diversity.

6.1.3.7 Hedging policy

The regulated FP states the regulated FP organization may enter into fuel hedges to support key
business objectives and reduce fuel price volatility. The primary means to do so is through a
portfolio of physical supply agreements of various durations. They believe this “portfolio ensures
less volatile fuel prices, and it also allows some flexibility to leverage shorter-term pricing options when
they become available.”110

110 Hedging policy. LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel Procurement Policy

and Procedures May 2018.
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Currently, the regulated FP group is not engaged in any financial fuel hedge transactions, citing
the risk of losses and associated costs. But FP has not discarded the option of evaluating hedging
opportunities that may be settled financially. The implementation of specific operating company
hedging programs will be subject to the appropriate regulatory approvals and cost recovery
mechanisms.’! DEO confirmed that the hedging policy has not changed from the May 2018
Regulated Fuel Procurement Policy and Procedures, and there are currently no financial hedges
in place.12

6.1.3.8 Coal and reagent quality specifications and compliance

AEPSC’s Steam Generation Equipment Engineering (“SGEE”) group defines the permissible coal
specifications and sources for AEP’s regulated operating companies’ plants as well as OVEC's
and IKEC’s plants. 113 These specifications and sources are utilized by the regulated FP
organization to evaluate the coal offers from suppliers. “When the offers” evaluation is within the
qualify specification band, coal quality specifications are considered and financial adjustments are made to
provide a comparison at “as delivered” cents per MMBtu cost and acceptable mines will be included in the
coal supply contracts.”114 Periodically, new sources are considered through test burns to diversify
the coal choice for each unit, which may lead to more favorable financial results. But new sources
must be approved by SGEE before moving forward beyond the test burns.

The “permissible reagent specifications and sources for AEP’s requlated operating companies’ plants, as
well as OVEC’s and IKEC's plants, are established by AEPSC’s GET Engineering FGD Systems and
Chemical Engineering.” 115> A number of parameters, such as performance guarantees, profitability,
service quality, past experience, are taken into account in the reagent proposals.

6.1.3.9 Coal contracts administration

The Energy Contracts and Confirmations group under Enterprise and Credit Risk Management
of AEPSC administers the existing and proposed contractual agreements for the purchase and
sale of coal, fuel oil, natural gas, reagents, transportation agreements, and ash marketing for
OVEC and IKEC. 16 This group works with regulated FP Directors and Managers, Legal, Credit,
Fuel Accounting, Audits, Regulatory Services, and power plant personnel to make sure that
contracts appropriately represent the intended business relationship between the parties. They

111 Jbid.
12 L EI-DR-02-022 CONF

113 Coal and reagent quality specifications and compliance. LEI-DR-02-001 CONF Attachment. American Electric
Power Regulated Fuel Procurement Policy and Procedures May 2018.

114 [bid.
115 Jbid.

116 “Contract administration.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel
Procurement Policy and Procedures May 2018.

London Economics International LLC 66 contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111 617-933-7205

www.londoneconomics.com marie@londoneconomics.com





CONTAINS CONFIDENTIAL INFORMATION

are also responsible for monitoring the regulated operating companies” rights and obligations
under the existing contractual agreements.

The support services from contract administration include the following:117

o “Developing and/or reviewing contractual documents under existing and proposed agreements;”

e “Monitoring contractual deadlines with regard to volume elections, price reopeners, and term
extension elections; issuing written notices to counterparties to inform regulated FP decisions;”

o “Determining contract value through pricing and rate development;”

e “Providing contractual review, such as analysis of proposed settlements, changes in law,
governmental impositions, and other pricing claims;”

o “Managing data requirements for internal fuel administration systems which provide database of
historical costs and volumes for invoice support and reporting requirements;”

o “Monitoring and reporting volume commitment status and tiered pricing under transportation
agreements;”

o “Administering coal scale calibration adjustments including determination of any applicable
pricing adjustments;”

o “Providing coal, reagent, fuel oil, natural gas, and transportation contract data for state and federal
regulatory filing’s purpose;”

o “Administering Force Majeure claims initiated by the requlated FP or counter parties;” and

o “Providing accrual recommendations to the group responsible for fuel accounting.”

6.1.3.10 Coal transportation and transportation costs

For OVEC’s operations, AEPSC’s regulated FP governs the coal transportation service
procurement process to achieve compliance by the supplier and maintain adequate supplies of
fuel and reagents to meet plant and system requirements.!8 The Coal Transportation, Logistics
and Marketing group is responsible for the transportation of coal and other bulk commodities,
logistics, and railcar leasing for OVEC’s and IKEC’s power plants. They also manage the
marketing activities of available capacity at Cook Coal Terminal. The Boat Operations group
bears the responsibility for the management and operation of the River Transportation Division’s
barges and tow boats for delivery of coal to the plants, and the delivery of some reagents. They
have a contractual relationship with a large third-party barge operator for dispatching of the fleet,
accounting, as well as cross-charter benefits.11?

As discussed in 6.1.3.2, the procurement strategy for transportation service is to “provide an
appropriate amount of transportation with optimal supply flexibility, considering AEP’s long-term

117 Ibid.

118 “Enforcement of agreements.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel
Procurement Policy and Procedures May 2018.

119 “Organizational structure of regulated FP.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated
Fuel Procurement Policy and Procedures May 2018.
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agreements and market conditions, at the lowest reasonable delivered cost over time.” 120 The
transportation service is “purchased with due consideration of all relevant factors, including: competitive
pricing, the quantity needed to maintain an appropriate supply, the quality required to optimize the
operating characteristics of the generating stations, the need to meet any applicable environmental
standards, the production capability as well as the financial reliability of the supplier, existing contractual
obligations, and the ability to address emergencies or other unusual circumstances.”121

All the coal used by the Clifty Creek plant is delivered on the Ohio River, and all via barge
transportation services provided by Ingram Barge Company with coal supplies from downriver
(south of the plant).122

All the coal used by the Kyger Creek plant is also delivered via barge on the Ohio River, but the
service provider is Campbell Barge Company. Coal supplies for Kyger Creek are sourced from
upriver (north of the plant).123

The transportation service cost represents the shipping cost per ton of coal from various shipping
locations along navigable waterways (see Figure 39).

LEI compared OVEC's transportation costs for the Clifty Creek and Kyger Creek Stations to the
Energy Information Administration (“EIA”) average annual coal transportation costs using the
EIA data set “Coal Basin to State by Waterway.” Given the limited publicly available data, for
Kyger Creek Plant, LEI compared the actual annual average coal transportation cost from
Northern Appalachia to Ohio via barge in 2019 (see Figure 40). For the Clifty Creek Plant, the
comparison was to average coal transportation costs in Illinois Basin in 2019.12¢ Figure 40 and
Figure 41 demonstrate the costs for Kyger Creek and Clifty Creek Stations compared to EIA
transportation costs. In 2019, the transportation costs incurred by both plants were slightly higher
than the EIA preliminary data but were within a reasonable range. LEI feels that, overall, OVEC
was able to secure competitive transportation costs to ship coal via barge to the two plants.

120 “Regulated FP considerations.” LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel
Procurement Policy and Procedures May 2018.

121 Jbid.
122 L EI-DR-02-014
123 Tbid.

124 Coal transportation costs from Illinois Basin to Indiana by waterway is withheld to avoid disclosure of individual
company data in EIA website.
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Figure 39. Coal transportation contracts

Contract

Provider . Contract Term End Contracted Capacity Routes Minimum Take Unit Price Payment Terms
Term Begin ° ’

Invoice each 1/2 month,
See note 1 payment due 30 days
from date of invoice
Invoice each 1/2 month,
See note 2 payment due 30 days
from date of invoice

100% Coal and Limestone |Barge Loadouts to| 100% Coal and Limestone

Ingram Barge Co. Clifty Creek 1/1/2015 12/31/2019 Requirements Clifty Creek Requirements

12/31/2019, with
Kyger Creek 1/1/2015 option to extend
through 12/31/2021

Campbell
Transportation

100% Coal and Limestone |Barge Loadouts to| 100% Coal and Limestone
Requirements Kyger Creek Requirements

Notes:

1. Unit price via Ohio River for Ingram Barge Co. range from $5.53 to $9.45 per ton in 2019 depending on the coal
loading points.

2. Unit price via Ohio River for Campbell Barge Co. range from $1.84 to $13.29 per ton in 2019 depending on the coal
loading points.

Source: LEI-DR-02-015 CONF Attachments 1 and 2

Figure 40. Kyger Creek plant coal transportation cost compared to EIA

$7.00
$6.00
$5.00
$4.00
$3.00
g $2.00
$1.00

Nominal dollars per ton

$0.00

m Actual transportation cost

m EIA average annual coal transportation costs from Northern Appalachia
to Ohio

Source: EIA data (2019 EIA data is preliminary); LEI-02-007 CONF Attachments 1 and 2.
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Figure 41. Clifty Creek plant coal transportation cost compared to EIA

$7.00 $6.24
$6.00

$5.64

2 8 8

g 5200
$1.00
$0.00

Nominal dollars per ton

2019

® Actual transportation cost

m EIA average annual coal transportation cost by waterway from Illinois Basin

Source: EIA data (2019 EIA data is preliminary); LEI-02-007 CONF Attachments 1 and 2.

6.1.3.11 Additional costs

In addition to coal commodity and transportation, costs are incurred to procure and manage coal
inventory for Kyger Creek and Clifty Creek stations. The reagent costs associated with pollution
control facilities and allowances are the main variable costs incurred by OVEC to control
emissions and comply with environmental regulations. The reagents used in this audit period
included trona, urea, and limestone.125

Historically, OVEC purchased and managed emissions allowances to comply with applicable
environmental requirements under both the state and federal implementation plans limiting
nitrogen oxide (“NO\”) and sulfur dioxide (“SO,") emissions. During the audit period, the only
allowance costs incurred were from ozone allowances that had been purchased in 2017 which
were charged to Sponsors during the audit period.12 No other emission allowances were
purchased. OVEC also confirmed that they do not expect to purchase additional SO allowances
in the near future.1?”

The reagent cost was consistently higher from January to July in 2018 than in 2019, but the
allowances costs allocated to Sponsors consistently decreased from 2018 to 2019 (see Figure 42).

125 LEI-DR-02-031 CONF

126 LEI-DR-02-031 CONF

127 LEI-DR-04-003
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Figure 42. OVEC reagent costs and allowance cost comparison
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6.14 Recommendations

Coal contract terms seem reasonable in terms of compliance with the coal procurement target
strategy. Having long- and short-term contracts in place allowed for some volume flexibility. LEI
feels the overall coal contracts reflected market awareness and prudency. DEO confirmed that
during the audit period, no fuel procurement audits were conducted.128

LEI makes the following recommendations:

e Asillustrated in Figure 32 and Figure 33, the coal burn forecasts were different from
actual burns. LEI recommends that OVEC re-examine the process that creates these
forecasts and conduct the forecast more frequently to reduce the discrepancies
between the actual and estimated coal burns.

e The coal contract prices for Clifty Creek plant were a bit higher because of the quality
premium at the time of delivery. LEI recommends OVEC negotiate with the coal
suPpliers to ensure the delivery of coal with good quality but at more competitive
prices.

e Since there was no fuel procurement audit during the audit period, LEI recommends
OVEC conduct an internal audit each year to improve coal procurement management.

128 LEI-DR-02-023 CONF
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6.2 Coal inventory management

6.2.1 Scope and background

6.2.1.1 Scope

The regulated FP organization within AEPSC is responsible for coal inventory policy and
management of the coal serving the Kyger Creek and Clifty Creek power stations. OVEC’s
procurement practices and outcomes related to coal inventories impact DEO’s ratepayers, and
are therefore within the scope of this audit.

This chapter addresses the following topics:

e overview of the coal inventory policy;
e coal inventory control and outcomes; and
e analysis of coal inventory costs and efficiency.

In coming to LEI's conclusions, LEI issued formal data requests and conducted additional
research.

6.2.1.2 Background

Coal inventory management is an important part of reliably and optimally operating OVEC’s coal
power generation. Coal inventories provide protection against coal supplier default or delays in
coal transportation. According to the regulated FP, its job is to ensure “the availability of an
adequate, reliable supply of fuel (and reagents) at the lowest reasonable delivered cost for the generation of
electricity.”129 An appropriate quantity of coal is supposed to be maintained at a plant.

6.2.2 Evaluative criteria
LEI focused its audit of coal inventory management on answering the following questions:

1. Does the coal inventory policy provide for sufficient visibility and executive attention?

2. Did OVEC maintain an appropriate inventory level in compliance with Coal Inventory
Policy to avoid excessive inventory surpluses or shortfalls by actively managing
transportation capacity and commodity contracts?

3. Areratepayers carrying too much inventory?

129 Proper inventory levels. LEI-DR-02-001 CONF Attachment. American Electric Power Regulated Fuel Procurement
Policy and Procedures May 2018.
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6.2.3 Findings and conclusions

6.2.3.1 Coal inventory policy

The regulated FP states that a cross-functional team recommends a fuel inventory target, which
is subject to the approval of senior management. The inventory target determination process
helps to ensure that each plant’s needs are met.13

During the audit period, OVEC considered the following factors when setting inventory targets:
shipment distance to plant, lock risks, river conditions (i.e., water level or presence of ice), full
load dispatch around the clock, maintenance/outage to plant and/or coal yard equipment (see
Figure 43).

Figure 43. Coal inventory targets

Kyger Creek Clifty Creek

Full load inventory level - 35-40 days supply

Full load inventory level - 35 days supply

el i fere Reach inventory target by December 1

Reach inventory target level by December 1

Strategy to maintain inventory levels with
commitments/shipments meeting burn to
allow for unloading directly from barges to
bunkers during winter conditions

Strategy to maintain inventory levels with
commitments/shipments meeting burn to
allow for unloading directly from barges to
bunkers during winter conditions.

B Full load inventory level - 25-30 days supply

Full load inventory level - 30 days supply

Reach inventory target level by June 1

Reach inventory target level by May 1

Source: LEI-DR-02-016 CONF Attachment: Coal Procurement Strategy: Procurement Targets, Inventory Targets and
Supplier Diversity.

The full-load requirement depends on the units’ summer and winter seasonal capability.
Spring/summer capability is usually lower than winter by a few MW because of higher river
temperatures (warm river water does not cool the plants as efficiently). The fall/winter season
full-load inventory level of each power plant is higher than the spring/summer level.

6.2.3.2

Coal inventory levels at Clifty Creek averaged about 70 days in 2019 (see Figure 44). The 2019
inventory levels significantly exceeded OVEC’s recommended seasonal inventory of 35 days for
the fall and winter seasons, and 30 days for the spring and summer seasons.!3!

Inventory control

130LEI-DR-02-001 CONF Attachment. “Proper inventory levels.” American Electric Power Regulated Fuel Procurement
Policy and Procedures May 2018.

131 LEI-DR-02-007 and LEI-DR-02-007 CONF Attachments 1 and 2
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Figure 44. Clifty Creek coal inventory level
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Figure 45. Clifty Creek historical generation and capacity factor
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In 2019, the monthly net generation and capacity factor for Clifty Creek was consistently lower
than its 2018 level except for March and October (see Figure 45). This may have resulted in a less

accurate coal burn forecast, thus making the “days on hand” inventory level significantly above
the target in the following months.

Kyger Creek’s inventory level averaged about 80 days in 2019 (see Figure 46). Similar to Clifty
Creek, its 2019 level was significantly higher than OVEC’s recommended seasonal inventory of
40 days for the fall and winter seasons, and 30 days for the spring and summer seasons.

The monthly net generation and capacity factor in Kyger Creek was higher in 2019 than in 2018
for half of the year (six months), and lower for the other half (see Figure 47). However, in those

London Economics International LLC 74

contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111 617-933-7205

www.londoneconomics.com marie@londoneconomics.com





CONTAINS CONFIDENTIAL INFORMATION

months when the generation and CF was higher in 2019 than 2018, the number of days of coal on
hand was still significantly above the inventory target. That inventory is not consistent with
targets may be a result of inaccurate coal burn forecasts or management may have taken delivery

of coal which was known not to be needed, but which the organization was contractually
obligated to take.

Figure 46. Kyger Creek coal inventory level
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Source: LEI-DR-02-007 CONF Attachment 2

OVEC's coal burn forecast is based on expected unit generating performance relative to required
load and OVEC purchases coals to meet those requirements prior to receiving the coal for
consumption. The scheduled coal deliveries are modified (to minimize inventory variation)

within the parameters of the agreements to adjust the change in market or unit operating
performance issues.132

132 LEI-DR-02-035

London Economics International LLC 75 contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111

617-933-7205

www.londoneconomics.com marie@londoneconomics.com






CONTAINS CONFIDENTIAL INFORMATION

Figure 47. Kyger Creek historical generation and capacity factor
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6.24 Recommendations

At both power plants, coal inventory levels in 2019 were substantially higher than the inventory
targets, which represent additional costs to ratepayers. LEI makes the following
recommendations:

e OVEC should improve its inventory management processes: The number of days of coal
on hand for 2019 was far higher than targeted, after April 2019.

e OVEC should examine the process it uses to create coal burn outlooks, and its policy on
taking deliveries of coal.
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7 Environmental compliance

71 Scope and background
7.1.1 Scope

OVEC's environmental compliance activities are within the scope of this audit, as the
Commission has specifically asked for this analysis.

This chapter addresses the following topics:

e overview of Ohio’s air and solids regulations;

e organizational structure and qualifications of personnel;
e current status of OVEC's environmental controls;

e OVEC's emissions allowance management; and

e OVEC's preparation for compliance with proposed or newly enacted environmental
regulations.

In coming to LEI’s conclusions, LEI issued formal data requests, participated in an on-line virtual
plant site visit with Company personnel, and conducted additional research.

7.1.2 Background on air and solids regulations

7.1.2.1 Air regulations in Ohio

On March 10, 2005, the United States Environmental Protection Agency (“EPA”) issued the Clean
Air Interstate Rule (“CAIR”) that required significant reductions of SO, and NO, emissions from
coal-burning power plants. On March 15, 2005, the EPA also issued the Clean Air Mercury Rule
(“CAMR”) that required significant mercury emission reductions for coal-burning power plants.
These emission reductions were required in two phases: 2009 and 2015 for NO,; 2010 and 2015
for SO,; and 2010 and 2018 for mercury. Ohio subsequently finalized its state-level versions of
CAIR and CAMR. In response, the OVEC shareholders determined that it would be necessary to
install flue gas desulfurization (“FGD”) systems at both coal plants to comply with these rules.

After the promulgation of CAIR and CAMR, a series of legal challenges to those rules resulted in
their replacement. CAMR was replaced with the Mercury and Air Toxics Standards (“MATS”)
rule which became effective on April 16, 2012. The OVEC plants were required to demonstrate
compliance with MATS emission limits by April 16, 2015. On August 8, 2011, the EPA
promulgated the Cross-State Air Pollution Rule (“CSAPR”) and subsequently, a CSAPR Update
rule became final on September 7, 2016, and went into effect beginning with the May 1, 2017 to
September 30, 2017 ozone season. The CSAPR Update did not replace CSAPR, but it required
additional reductions in NOy emissions from utilities in twenty-two states, including Ohio,
during the ozone season.

London Economics International LLC 77 contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111 617-933-7205

www.londoneconomics.com marie@londoneconomics.com





CONTAINS CONFIDENTIAL INFORMATION

7.1.2.2 Solids regulation in Ohio

Solid emissions (fly ash, boiler slag, and FGD gypsum) from coal plants are regulated under
EPA’s Coal Combustion Residuals (“CCR”) rule, which went into effect in October 2015. As noted
in OVEC’s 2019 annual report “[t[he US EPA elected to regulate CCR as a non-hazardous waste...The
rule applies to new and existing CCR landfills and CCR surface impoundments... The rule is self-
implementing and currently does not require state action.”133

7.2 Evaluative criteria

LEI focused its audit of environmental compliance activities on answering the following
questions:

1. Is the current environmental department’s organization and staffing adequate?

2. Has OVEC appropriately responded to environmental regulations relevant to the plants?
Has this impacted fuel procurement, in terms of type and cost of fuel purchased?

3. Has OVEC ensured a rigorous emission allowance management strategy for the coal
plants? What methods does OVEC use to analyze environmental compliance options and
strategies?

4. Has OVEC appropriately monitored, evaluated, and responded to the environmental
compliance options?

5. What is the overall emission allowance management strategy, including any emission
allowance transactions in which OVEC participated?

7.3 Findings and conclusions
7.3.1 Organization and staffing

The Environmental, Safety, and Health Department (“ESH”) of OVEC-IKEC is responsible for
managing and directing environmental compliance activities to make sure OVEC-IKEC is fully
compliant with new and existing federal, state, and local environmental laws and regulations.
The ESH Department also works closely with System Office management, plant management,
personnel from the environmental service and engineering of Sponsor Companies, as well as their
environmental departments to effectively carry out environmental compliance activities.134

The ESH Department consists of 13 staff (see Figure 48), and their duties and responsibilities
include:13

133 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements/ AnnualReport-2019-Signed.pdf>

134 L EI-DR-04-001 and LEI-DR-04-001 CONF Attachment

135 Tbid.
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“Developing and administering programs and policies to ensure the Company is operating in full
compliance with all applicable regulatory requirements;”

“Staying current with all new legal precedence and technology developments relating to
environmental compliance with Company operations;”

“Securing and renewing all federal and state air, water, and solid waste permits required to meet
applicable compliance obligations at all company facilities;”

“Maintaining relationships with federal, state, and local environmental regulatory agencies for the
purpose of obtaining guidance, required construction and operating permits and other necessary
approvals in a timely manner, and for the purpose of resolving any compliance matters in the most
efficient and amicable way possible;”

“Working with outside legal counsel, consultants, and contractors for the purpose of resolving legal
issues, conducting studies, and implementing projects to ensure the Company is operating in full
compliance with all applicable requlatory requirements;” and

“Managing emission allowance compliance activities for the Acid Rain Program, CSAPR and
CSAPR Update rules.”

Figure 48. OVEC-IKEC ESH Department Organization Chart

Environmental, Safety & Health Department

Environmental, Safety &
Health Director
(13)

I
I ] [ 1

Environmental Services
Manager

H
Clifty Creek & Kyger Creek
Environmental Services

Plant Environmental It
Managers & Staff

staff Engineer Senior Energy Schedulers Support Specialist Il

(1) [&] 1)

Energy Scheduling Manager| Administrative Assistant Safety & Health Manager
() (&3] (1)

AEP Environmental Services
& Engineering Resources

Lead Env. Engineer
(1)

Engineer Il

(1)

Environmental Specialist
(1)

Source: LEI-DR-04-001 CONF Attachment

London Economics International LLC
717 Atlantic Avenue, Suite TA
Boston, MA 02111
www.londoneconomics.com

79

contact:

Marie Fagan/Hao Wang

617-933-7205

marie@londoneconomics.com






CONTAINS CONFIDENTIAL INFORMATION
7.3.2 Current environmental control status of OVEC

Over the course of its operation, OVEC has installed and retrofitted a variety of equipment and
systems in both Kyger Creek and Clifty Creek Power Plants so as to comply with the
environmental laws and regulations at the federal, state, and local levels.

The current installed environmental controls and monitors for both plants are the following:136

o Electrostatic precipitator: this is part of the emission control system to mitigate air
pollution. In the 1970s, the electrostatic precipitators were required to be installed along
with newer flue gas stacks at all 11 OCEV/IKEC units to comply with the 1970 Clean Air
Act (“CAA”). The electrostatic precipitators are simple to use, with a collective efficiency
of over 99%. They efficiently remove small particles of ash and SO; using reduced velocity
and an electric charge. The fly ash is also removed during the combustion process prior
to flue gas exiting through the stack at the power plant.

e Opverfire air system: to meet the emission requirements for NOy, overfire air systems were
put in place in the 1990s at all 11 units, to meet the requirements of the Acid Rain Program
as part of the 1990 Clean Air Act Amendments (“CAAA”). The overfire air system
effectively reduces NOy emissions by 50%.

e Selective catalytic recovery (“SCR”) system: SCR equipment was retrofitted and installed
in 2002 and 2003 to meet additional NOx reduction requirements applicable to the ozone
season cap and trade program under the US EPA’s NOy State Implementation Plan Call
Rule. SCRs are used to convert NOy in the furnace exhaust gas into N>, H O and CO,. Each
unit in OVEC has installed one SCR except for Clifty Creek Unit 6 which is not self-
scheduled, but offered based on economics during summer ozone season (see Figure 49
and Figure 50). “Since the current NOx regulations allow “bubbling” of the emissions from
both Clifty and Kyger and since OVEC chose to design the reactors for a NOx removal
efficiency of 90%, sufficient margin existed to allow one unit to remain uncontrolled.”137
OVEC notes that the installation of ten SCRs has turned out to be an efficient and
economically cost-effective way to meet the CSAPR rule.

e Jet bubbling reactor (“JBR”) and scrubber system: JBR scrubber systems were installed
between 2011 and 2013 on the flue gas outlets of the plants (in total four, two at each plant)
to reduce SO, emissions by up to 98%. The scrubber installations also accelerated other
equipment installation, for example, new landfills were built to manage the disposal of
coal combustion byproducts, and new physical/chemical wastewater treatment systems
were installed to treat the residual wastewater generated from the JBR scrubber chlorides
purge streams. Additionally, JBR design and proper operation brings co-benefits of lower
particulate matter and lower mercury emissions, to comply with EPA’s MATS rule
without the need for additional pollution control equipment.

136 LEI-DR-04-009 CONF Attachment and oral presentation from OVEC staff during the virtual plant site visit on
August 13, 2020.

137 Technical review for Kyger Creek and Clifty Creek in July 2011.
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¢ Flue gas desulfurization (“FGD”) systems: FGD systems were completed in 2012 for
Kyger Creek and 2013 for Clifty Creek. FGD systems at each plant included two JBRs, a
new stack with two flues (one for each JBR), a FGD waste water treatment plant
(“WWTP”), a limestone barge unloader, limestone preparation and storage, gypsum
dewatering, and a trona dry sorbent injection system for SO; mitigation. JBR - 12 at Kyger
Creek scrubs flue gas from generation Units 1 and 2, and JBR - 35 scrubs Units 3, 4, and 5.
Clifty Creek’s JBR - 13 scrubs Units 1, 2, and 3, and JBR - 46 scrubs Units 4, 5, and 6.

¢ Continuous emissions monitoring system (“CEMS”): Primary and redundant backup
monitoring systems were installed on each new flue when the scrubbers were placed into
service. CEMS continuously monitors the CO,, NO, SO,, particulate matter (“PM”) 10
and PM 2.5, mercury and flue gas volumetric flowrates. CEMS output is processed
through a data acquisition system to enable OVEC to provide quarterly emissions data to
US EPA and other federal or state environmental organizations to demonstrate
compliance. The NO, CO,, and SO flow monitors were installed to meet EPA reporting
requirements. Mercury and PM monitoring systems were installed for MATS compliance.
OVEC staff manage air pollution control in real time to make sure the emissions do not
exceed the US EPA limit.

Figure 49. Clifty Creek air pollution control process
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Figure 50. Kyger Creek air pollution control process
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Figure 51 lists the major equipment at Kyger Creek and Clifty Creek facilities installed since the
late 1970s to comply with environmental regulations.
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Figure 51. Kyger Creek and Clifty Creek environmental compliance equipment

Installation
Project Purpose Date(s)
Clifty Creek and Kyger Creek Clean Air Act ambient air quality  1977-1980
Plant — Electrostatic standards for particulate matter
Precipitator (ESP) installation
on all 11 units
Clifty Creek and Kyger Creek  To meet 1990 Clean Air Act 1995-1999

Plants (all units) — boiler
over-fire air modifications

Clifty Creek and Kyger Creek
Plants (10 of 11 units) —
installed selective catalytic
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Compliance originally for U.S.
EPA’s CAIR regulation. which

2002-2003
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was replaced with the CSAPR
regulations. The scrubbers also
provide co-benefit of Hg removal
and for overall compliance with
MATS rule emission limits

Source: LEI-DR-04-013 CONF

7.3.3 OVEC’s environmental compliance

7.3.3.1 OVEC’s compliance with air, water, and solids regulations

With the adoption of EPA’s CSAPR Update Rule, in 2019, OVEC managed its operations to
comply with the more stringent NOy constraints effective during the ozone season.’3 OVEC can
operate all units with SCR controls in all future ozone seasons in compliance with the constraints
of the CSAPR Update Rule.1?

OVEC has been using the Effluent Limitations Guidelines (“ELG”) draft rules published in
November 2019 as the basis for planning compliance with rules limiting wastewater discharge
from steam electric power generating plants. This includes FGD water discharge, boiler bottom
ash, and fly ash. OVEC expected EPA’s final revisions to the ELG rules in September 2019,
however, EPA did not meet that timeline. EPA published draft ELG revisions in the Federal
Register on November 22, 2019 instead, but the draft ELG revisions are expected to become the
final rules by the end of 2020.140 In light of the draft rules, “OVEC will have until no later than

138 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements/ AnnualReport-2019-Signed.pdf>
139 Ibid.

140 LEI-DR-04-011 CONF
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December 31, 2023, to modify how it manages bottom ash transport wastewater and no later than December
31, 2025, to modify how it manages FGD wastewater.”141 OVEC confirmed its ongoing development
of a holistic compliance strategy based on the draft ELG rules, and other applicable federal and
state regulations. Once the ELG rules become final, OVEC will also finalize their relevant
compliance strategy.!42

With regards to EPA Clean Water Act Section 316 (b) for cooling water intake structures, both
Kyger Creek and Clifty Creek Power Stations are addressing compliance through an Electric
Power Research Institute (“EPRI”) collaboration project that several Ohio River plants are
involved in. OVEC completed two years of entrainment sampling per the 316 (b) Rule
requirement in 2015 and 2016, and submitted the final reports to Ohio EPA on November 1, 2018,
and to Indiana Department of Environmental Management (“IDEM”) on January 24, 2019.143
OVEC will develop a comprehensive and detailed cost estimate for Clifty Creek Power Station,
following consultation with IDEM and their site-specific determination of Best Available
Technology (“BAT”), based on the 316 (b) Rule. This determination needs to be finalized before
OVEC moves to the next steps of developing detailed costs and a schedule for implementation.144
IDEM will conduct their evaluation as part of the next National Pollution Discharge Elimination
System (“NPDES”) permit renewal for Clifty Creek, as the current permit is effective until May
1, 2022, and IDEM’s evaluation to address Clifty Creek’s future 316 (b) obligations is expected to
happen in late 2021 or early 2022.145

With respect to compliance with the EPA CCR, OVEC noted in its most recent annual report that
“The Companies have completed all compliance obligations associated with the rule to date....Currently,
approximately 60 percent of the coal ash and other residual products from our generating facilities are
reused in the production of cement and wallboard, as soil amendments, as abrasives of road treatment
materials, and for other beneficial uses.”146

7.3.3.2 OVEC’s coal handling operation and housekeeping management

As discussed in 6.1.3.5, the coal supply for Clifty Creek Power Station is primarily from Illinois
Basin, and Kyger Creek Power Station’s coal is from Pittsburg Seam/Northern Appalachia. At
both facilities” unloading stations (Clifty Creek has three, and Kyger Creek has two), coal is
offloaded from a barge by a clam unloader and transferred by overhead conveyor to the coal
yard, where the coal is stored and then transferred to the unit bunkers and distributed around.
Both plants started with the same installation system, with a coal yard and storage area, but over

141 Tbid.
142 Tbid.
143 LEI-DR-04-012 CONF
144 Tbid.
145 Tbid.

146 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements / AnnualReport-2019-Signed.pdf>
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time, Clifty Creek switched to burn a blended coal, which required additional equipment for
blending capability. Currently, Clifty Creek has a capacity of storing coal for 100 days, and Kyger
Creek, for 75 days, far greater than inventory targets.14

OVEC maintains an ongoing housekeeping practice. AEP painting specialists frequently inspect
and make recommendations for the next areas to be recoated and third-party structural firms are
hired to inspect the conveyors, stations, as well as unloading towers.!48 Both facilities also have
6S (Sort, Set in Order, Shine, Standardize, Sustain, and Safety) areas to create and maintain a
clean, orderly, and safe work environment.

7.3.3.3 OVEC’s byproducts from environmental compliance activities

During the FGD process, air is needed to support the reaction of the SO in the gas with the
limestone slurry, which creates spent slurry, as known as gypsum. The absorber removes the
dewatered gypsum which becomes a useful byproduct and source of revenue for OVEC.1# OVEC
has been selling nearly all of the gypsum produced at each plant into the wallboard market.150
Kyger Creek has a long term contractual relationship with one wallboard manufacturer, and
Clifty Creek is also nearing completion of a long term contract with another wallboard
manufacturer.’5! For both plants, OVEC is evaluating options for installing barge loading facilities
on-site which could provide additional support for fly ash and boiler slag marketing.152 The
revenues from the sales of gypsum are used to offset the fuel and reagent costs incurred by OVEC.

Another byproduct is bottom ash, removed from the bottom of the boilers. After further cleaning,
the ash can be used for grid blasting and becomes sellable. Clifty Creek has successfully marketed
some of its fly ash, and OVEC expects a growing trend in that market. Kyger Creek is considering
a marketing agreement for its dry fly ash in 2023 and beyond after the completion of the dry flash
ash conversion project at the facility.15> The revenue from the ash sales is expected to reduce total
fuel and reagent costs.

7.3.34 OVEC’s compliance strategy

OVEC's overall compliance strategy involves installing equipment and maintaining a bank of
emissions allowances. The OVEC 2019 annual report noted that “As a result of the installation and
effective operation of the FGD and SCR systems at each plant, management did not need to purchase

147 Oral presentation from OVEC staff during the virtual plant site visit on August 13, 2020.
148  EI-DR-04-009 CONF Attachment
149 Oral presentation from OVEC staff during the virtual plant site visit on August 13, 2020.

150 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements / AnnualReport-2019-Signed.pdf>

151 OVEC. Annual Report 2018. <https:/ /www.ovec.com/FinancialStatements/ AnnualReport-2018-Signed.pdf>

152 Tbid.

153 OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements / AnnualReport-2019-Signed.pdf>
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additional annual SO, allowances, annual NO, allowances, or ozone season allowances in 2019 to cover
actual emissions. The Companies [OVEC and IKEC] also maintain a bank of allowances for all three
programs as a hedge to cover future emissions in the event of any short-term operating events or other
external factors. Depending on a variety of operational and economic factors, management may elect to
consume a portion of these banked allowances and/or strategically purchase additional CSAPR annual and
ozone season allowances in 2020 and beyond for compliance with the CSAPR and CSAPR Update rules.” 14

7.34 Emissions allowances and trading

7.34.1 OVEC’s designated staff

OVEC’s ESH Director is the Designated Representative or Authorized Account Representative
(“AAR”), who is in charge of overall emissions allowance inventory management and associated
compliance activities, including but not limited to, the allowance bank management and
surrender of allowances via EPA’s Clean Air Markets Division (“CAMD”) Business System
website. 1% In addition, OVEC’s ARR has an Alternate Authorized Account Representative
(“AAAR”), who is the Environmental Services Manager based at OVEC’s corporate office in
Piketon, Ohio, and serves as a backup to fulfill purchasing, banking, inventory management, and
annual allowance surrender responsibilities.

7.3.4.2 OVEC’s purchasing strategy for emissions allowances

OVEC's strategy is to “operate in a manner to comply with applicable environmental requirements under
both the state and federal implementation plans applicable to NO. and SO, emissions from the electric
utility sector.” 156 OVEC is required to manage emissions allowances under three regulatory
programs: (1) CSAPR; (2) CSAPR Update Rule; and (3) Acid Rain Program. During the audit
period, OVEC confirmed that they did not make any emissions allowances purchases in the
secondary market and the only allowances received were those allowances allocated to each of
the units by EPA under the three regulatory programs.157

OVEC did not purchase SO, allowances during the audit period, and does not expect to purchase
SO, allowances in the near future, because of the high efficiency of JBR scrubbers coupled with
the applicable state and federal environmental constraints associated with SO, emissions at both
plants. Under the federal Acid Rain or CSAPR regulations, OVEC conducted annual allowance
surrender obligations by utilizing the allowances allocated to the units under those respective
compliance programs.158

15¢ OVEC. Annual Report 2019. <http:/ /www.ovec.com/FinancialStatements/ AnnualReport-2019-Signed.pdf>

155 LEI-DR-04-003

156 Tbid.

157 LEI-DR-04-005

158 LEI-DR-04-003
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As for NOx emissions control, OVEC's overall strategy is to “operate in a manner to limit or avoid
the need to purchase annual or seasonal NO, allowances in the secondary market.”159 Currently, OVEC
has very limited need to purchase additional allowances due to the stringent environmental
compliance obligations and high efficiency of plants” pollution control equipment. Historically,
OVEC purchased NOy allowances in the spot market to either build up the plant accounts for
hedging purposes, or to fulfill actual annual emissions surrender obligations during the past
compliance periods. During the audit period, OVEC confirmed that neither seasonal nor annual
NOx allowances were purchased.160

7.34.3 OVEC’s purchasing process for emissions allowances

As mentioned above, OVEC did not make any allowance purchases during the audit period. But
historically, OVEC’s purchasing process for emissions allowances was mainly through the
trading services of one of its Sponsors (usually AEP Ohio) to make sure the purchase were made
based on fair market prices and reasonable brokerage fees at the time of the purchase.¢! For each
allowance purchase, there was a purchase agreement between OVEC and the seller. OVEC
conducted an internal legal review of the agreement terms that define the type, number, vintage,
and total prices of allowances of each purchase. The ESH Director or ARR is responsible for
managing the emissions allowances purchase to meet OVEC’s needs.162

7.34.4 OVEC’s banking strategy and management of emissions allowance inventories

OVEC’s ARR and ARRR have the primary responsibility for fulfilling emission allowance
management and associated compliance obligations, including banking and inventory
management.’®3 The general strategy for banking and inventory management is that allowances
surrenders are made on a last-in, first-out basis so as to minimize the costs incurred and billed to
Sponsors.164

OVEC values historical allowance purchases on a weighted average basis and bills Sponsoring
Companies based on the actual monthly emissions reported by Kyger Creek and Clifty Creek
Power Plants.165 “Allowances directly allocated to the plants by EPA are not assigned a cost and Sponsors
are not billed when such allowances are surrendered.”166 DEO noted that since 2016, OVEC has not

159 Tbid.

160 Tbid.

161 L EI-DR-04-004

162 Tbid.

163 LEI-DR-04-007

164 Tbid.

165 LEI-DR-04-008

166 Tbid.
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purchased any allowances of any kind and they have never purchased CSAPR Annual SO>
allowances in the secondary market. Figure 52 below shows a summary of the 2019 beginning
year (2019 vintage or earlier) allowance bank totals, the weighted average cost of allowances that
still have a value from prior year purchases, the number of allowances surrendered in 2019, the
2019 balance, and additional 2020 vintage allowances EPA has allocated to the units for 2020.

Figure 52. OVEC emissions allowance account balance as of May 2020

OVEC-IKEC CAMD Plant Emissions Allowance Account Balance Information - May 2020.
All allowances listed in the table below are 2019 vintage or earlier unless otherwise noted.
Total Available
Plant Emissions | Weighted 2020 or earlier
allowance bank| Average 2019 Total tons of 2020 EPA vintage
(tons) prior to Cost of emissions (and 2019 Year-end | provided allowances
2019 allowance | allowances | corresponding number | balance, after | allowance | available to
surrender held in of Allowances 2019 allowance|allocations| cover 2020
EPA Program Plant (CAMD data) | Inventory |surrendered to US EPA)| surrender (tons) emissions
Acid Rain® Clifty Creek 288452 4191 284261 50576 334837
Program (SO,) [Kyger Creek 212438 $0.000 3747 208691 39220 247911
CSAPR Annual [clifty Creek 9581 5376 4205 7200 11405
NO,? |kyger creek 6064 $0.017 5375 689 4494 5183
CSAPR Annual [ciifty Creek 53476 4191 49285 10738 60023
SO; IKyger Creek 36242 $0.000 3747 32495 7140 39635
CSAPR Ozone |clifty Creek 2142 1195 947 1381 2328
Season NO,:1 JKyger Creek 1844 §70.131 1005 839 988 1827
No Acid Rain SO, allowances have been purchased in the last seven years (i.e. no purchases after the JBR
Scrubbers came on line at both plants). The Acid Rain allowances remaining in the plant accounts have no
Notes: assigned weighted average value.

* No CSAPR Annual NO, allowances have been purchased since 2016.
? No CSAPR Annual S0, allowances have ever been purchased; thus there is no assigned weighted average value.

* No CSAPR Update Ozone Season NO, allowances have been purchased since 2016.

Source: LEI-DR-04-008 CONF Attachment

LEI notes that, at $70.131/ton, the 2019 year-end inventory of ozone season NOy allowances for
2019 was worth $125,254. This is the most expensive inventory of allowances —SO, and annual
ozone inventory values are much lower, because the prices of allowances are lower. As the EPA
is providing about the same number of ozone season NOy allowances annually as the plants use
annually, the ozone season inventory level shown for 2019 is probably higher than needed.
Though it may be overly conservative, LEI believes the inventory management for seasonal NOx
allowances is reasonable. Management of other emissions inventories was reasonable and
represent low costs to customers.

7.4 Recommendations

Based on the virtual plant site visit and data request responses from DEO, LEI concludes that
OVEC’s environmental equipment configuration is consistent with the industry standard, and
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therefore, OVEC is well positioned to comply with environmental rules and regulations at
federal, state, and local levels. LEI found that OVEC has an effective management of emissions
allowances given the dynamics in the market, regulatory changes, and efficiency of emission
control system.

LEI makes the following recommendations:

e As EPA is still finalizing the ELG rules regarding wastewater discharge in the electric
utility sector, OVEC should continue paying close attention to the regulatory updates and
continue developing compliance strategy together with third-party engineering firms to
make sure OVEC will meet the requirements in an efficient and timely manner.

e OVEC has already submitted its EPA 316 (b) report on closed cooling water systems and
tish impingement mitigation systems to Ohio EPA and IDEM for Kyger Creek and Clifty
Creek Power Plants. There is uncertainty about the capital expenses associated with the
environmental compliance. OVEC should continue working closely with Ohio EPA and
IDEM to determine the Best Available Technology at the lowest reasonable cost to meet
the EPA 316 (b) rule.
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8 Capital expenses
8.1 Scope and background

8.1.1 Scope

Capital expenses and all other “Demand Costs” (all non-fuel costs) incurred by OVEC are
allocated and billed to DEO through the ICPA. In turn, these are billed to DEO customers in the
PSR and are therefore within the scope of the audit.

This chapter addresses the following topics:

e decision and budgeting procedures for capital expenses;
¢ Dbudgeted and actual capital projects over the audit period; and

e prudency of project planning and management.

In coming to LEI's conclusions, LEI issued formal data requests and reviewed detailed project
documents.

8.1.2 Background

LEI reviewed the capital project approval process as well as the budgeted and actual costs of
capital projects during the audit period, to determine whether these projects were planned and
managed prudently.

8.2 Evaluative criteria
LEI focused its audit on answering the following questions:

1. Were capital projects planned using a prudent approval process?

2. Were capital projects well managed and completed within budget?
8.3 Findings and conclusions
8.3.1 The capital budget process at OVEC

At OVEC, any proposed capital project over $100,000 goes through a six-step process before
receiving approval (see Figure 53).
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Figure 53. The six-step capital budget process at OVEC

Capital Capital
Budget Budget

Kickoff Submission

Budget
Excellence
Team
Review

Executive Board of

Site Level Directors

Review

Management
Review

Review

Source: LEI-DR-03-002 CONF Attachment

The six steps involve the following activities and teams:

1)

2)

At the Capital Budget Kickoff, capital justifications, requirements, and the planned
timeline are reviewed;

At the Capital Budget Submission step, Project Leads (typically asset owners or process
leads) submit capital project requests and justifications to the Budget Excellence Team;

The Budget Excellence Team consists of a group of individuals with multidisciplinary
backgrounds and from various locations and departments. They will review the quality
of the project’s justifications and alternatives, asking questions and providing feedback;

The Site Review Team, consisting of the Plant Manager and plant Department Heads,
will then review and give feedback regarding the projects and their justifications;

Next, the Executive Management Team, made up of the Chief Operation Officer
(“COQ”), Chief Financial Officer (“CFO”), Kyger Creek Plant Manager, Clifty Creek Plant
Manager and Electrical Operations Director, will review the projects and then prioritize
based on safety, environmental compliance, reliability risk and capital budget targets; and

Finally, the Board of Directors (“BOD”) will review and approve capital budgets at the
annual BOD meeting. DEO is involved at this stage based on its representation on the
Board of Directors.

LEI believes that this capital project budget approval process provides a good foundation for
capital project planning and implementing. However, it should specify more clearly the
personnel in charge of each step. For example, at the Capital Budget Kickoff step, who is
responsible for proposing a capital project and who reviews the proposal? In addition, OVEC
should establish standardized criteria (such as net present value, payback period, and/or
comparison to alternatives), for evaluating and approving the proposed capital projects at

each step.
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8.3.2 No ceiling on capital spending

As LEI understands it, the review and approval of the Commission is not needed for OVEC to
engage in capital spending projects. Under such circumstances, a cap or ceiling on annual
expenditures would be prudent, to prevent over-investment. LEI recommends that the
Commission consider implementing such a cap. However, OVEC is not allowed to earn a return
on capital projects.

8.3.3 Capital projects were generally completed within budget

LEI reviewed the budgeted and actual costs of OVEC’s capital projects in 2018 and 2019. LEI
found that the capital projects were generally completed within or close to the budget, and that
the total actual costs did not exceed the total budgeted costs in these two years (see Figure 54 and
Figure 55 below).

Figure 54. Budgeted and actual costs of OVEC’s capital projects, 2018

Budgeted Actual Capital Billed to Over

Plan Year Location Project Description

Amount Cost

Duke (9%)  Budget?
Replace Bafflewall Tubes in the 1st
Bafflewall of Unit #5 Boiler.

Replace Floor Tubes and install new

refractory in Unit #2 Boiler.
Replace Bafflewall Tubes in the 1st

2018 Kyger Creek |Unit #5 Bafflewall Replacement $ 2,514,000 | $ 2,630,269 $ 236,724 Yes

2018 Clifty Creek |Unit #2 Primary Furnace Floor $ 2,292,000 | $ 1,886,416 $ 169,777 No

2018 Clifty Creek |Unit #2 Bafflewall Replacement $ 2,271,000 | $ 1,727,535 Bafflewall of Unit #2 Boiler. $ 155,478 No
2018 Kyger Creek (Unit #5 Ash Hopper Rebuild $ 1,255,000 | $ 279,486 |Project delayed and with reduced scope. $ 25,154 No
Replace two (2) obsolete air blast circuit
2018 Clifty Creek |2 Air Blast Circuit Breakers $ 660,000 | $ 664,795 |breakers with new gas insulated circuit $ 59,832 Yes
breakers.
2018 Minor Projects (<500k) $ 775,000 | $ 628,060 $ 56,525 No
Ovation is the control system for the plant,
Kyger Creek Ouation (1 of 2) $ 292,708 |includes hardware/software to control all five | $ 26,344
(5) units, FGD, and simulator
Clifty Creek Flyash Silo 46 PLC $ 221,725 |Replace Obsolete PLC Controls on Flyash Silo | $ 19,955
System Office EMC Network $ 38,749 |Replace Network Backup and Recovery $ 3,487
N Intrusion Detection Log Management
System Office Dell Server $ 32,991 A, $ 2,969
System Office Fire Escape $ 24,013 |Second Floor Office Fire Escape $ 2,161
System Office System Intrusion Detection $ 17,874 |Network Intrusion Detection $ 1,609
2018 Contingency Fund/Excess Funds $ 1,000,000
Unit 1 Retube moved up from 2019 due to Project
Kyger Creek |Unit #1 Retube Condensor § 1658144 excess funding available .und prioritization of $ 149,233 moved up
work. Replacment of tubing the condenser on from next
unit 1. year
Total $ 10,767,000 | $ 9,474,704 $ 852,723
Source: LEI-DR-03-003 CONF Attachment
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Figure 55. Budgeted and actual costs of OVEC’s capital projects, 2019

q q Budgeted Actual Capital - Billed to Over
Plan Year Location Project Am%)unt Cost Description Duke (9%) Budget?
Ovation is the control system for the plant,
2019 Kyger Creek |Ovation Controls (2 of 2) $ 3,600,000.0 | $ 3,420,791.0 |includes hardware/software to control all | $ 307,871 No
five (5) units, FGD, and simulator.

Replace Bafflewall Tubes in the 1st
Bafflewall of Unit #2 Boiler.

Rebuild one of two coal barge unloading
stations used to unload coal.

Ovation is the control system for the plant,
2019 Clifty Creek [Ovation Controls (1 of 2) $ 846,000.0 | $ 842,756.0 |includes hardware/software to control all | $ 75,848 No
six (6) units, FGD, and simulator.
Replace two (2) obsolete air blast circuit

2019 Kyger Creek |Unit #2 Bafflewall Replacement $ 2,700,000.0 | $ 2,548,361.0 $ 229,352 No

2019 Clifty Creek |Station #1 Barge Unloader Rebuild $ 1,918,827.0 | $ 1,861,276.0 $ 167,515 No

2019 Clifty Creek |2 Air Blast Circuit Breakers $ 680,000.0 | $ 656,539.0 |breakers with new gas insulated circuit $ 59,089 No
breakers
2019 Minor Projects (<500k) $ 619,440.0 | $  434,722.0 $ 39,125 No
Clifty Creek U#6 Slagblower Controls $ 79,778.0 Replace Obsolete PLC Controls on Uinitité $ 7,180
Slagblower
System Office Virtual Env $ 79,387.0 |Corporate Virtual Environment $ 7,145
Clifty Creek U#1 Slagblower Controls §  76,848.0 |Reptace Obsolete PLC Controls on Unithl | o 6,916
Slagblower
System Office Core Switch $ 67,134.0 |Corporate Network - Core Switch $ 6,042
System Office Servers $ 54,939.0 |Corporate Network - Servers $ 4,945
System Office NEI $ 46,245.0 |Corporate Network Endpoint Identity $ 4,162
System Office Firewall $ 30,391.0 |Corporate Network Firewall $ 2,735
2019 Contingency Fund $ 1,000,000.0 $-
Total $ 11,364,267.0 | $ 9,764,445.0 $ 878,800

Source: LEI-DR-03-003 CONF Attachment

8.3.4 Capital projects are typically for safety and economic purposes with a payback period
of around 4 years

LEI selected four projects that had relatively high costs or that had actual costs exceeding planned
costs and reviewed the project data sheets to check the prudency of capital spending. These data
sheets included detailed information such as project description, cost and benefit analysis and
alternatives considered (see Figure 56 below).

Upon reviewing the technical and financial details of the selected capital projects, LEI found that
these projects were planned and completed on a prudent and reasonable basis. These projects
were necessary for economic or safety purposes, went through a cost-benefit analysis (with an
average payback timeline of around 4 years), and were compared to alternatives in terms of
practicality and cost.
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Figure 56. Detailed summary of selected capital projects of OVEC

Duration: April 1, 2018 - May 30, 2018

Budgeted Amount: $2,514,000

Actual Capital Cost: $2,630,269 (Billed to Duke Energy Ohio: $236,724)
Project Classification: Economic Benefit

Simple Payback Years: 4.01

Project Description:

Replace the first baffle wall from the boiler floor to the top of the wall above the slag screen to reduce gas bypass and eliminate tube leaks due to wall thinning. Kyger
1 |burns high sulfur coal which contributes to fireside corrosion and wall thinning. These are original tubes and have reached the end of their useful life. In the mid 1990s
through 2002 these baffle wall tubes were overlaid with 309 stainless steel. Consequently, there was long term damage to the thinned base metal due to the different
coefficients of expansion between 309 SS and the low carbon steel tubes.

Annual Expected Savings:
O&M cost avoidance amounts to approximately $923,600/ year during the 10 year period 2018-2027, as a result of improved EAF from avoided baffle wall outages.

Alternatives considered:

The alternative is to not replace the first baffle wall and continue with tube inspection/repairs during forced, opportunity and planned outages. Risks including
decreased unit reliability and increased annual O&M cost due to more frequent thickness inspections, as well as gas bypass associated with alignment concerns,
decreasing unit reliability, and slag mitigation load cuts, reducing unit generation and increasing heat rate.

Project: Clifty Creek Unit #2 Primary Furnace Floor Replacement

Duration: March 1, 2018 - November 13, 2018

Budgeted Amount: $2,292,000

Actual Capital Cost: $1,886,416 (Billed to Duke Energy Ohio: $169,777)
Project Classification: Safety

Simple Payback Years: 4.05

Project Description:

Currently, the furnace floor tubes on Unit 2 are 38 years old and reaching the end of their safe, useful life. This project covers the installation of floor tube
material purchased from BTA and the labor required to remove the existing tubes and refractory. The scope does not include installing new refractory. New
tubes with proper length studs provides an added benefit of better cooling of the refractory with potentially to improve refractory life. The unit has experienced
several issues with the refractory not bonding to the tubes due to lack of studding. When this occurs, the refractory is essentially floating on the tubes and will
heave and crack until slag works its way under the refractory. This allows the slag to burn through the tubes or membrane until the unit has a tap-out and must
be removed from service.

Annual Expected Savings:
O&M cost avoidance for an average of $694,400/year during the 10 year period of 2018-2027, as a result of improved EAF and avoided forced outages etc.

Alternatives considered:

The alternative is to not replace the furnace floor and repair tube leaks when they occur, thus accepting to operate the Unit with an increased EFOR. The floor
tubes would continue to be video inspected for corrosion fatigue every major Unit outage. It is expected to replace on average 6 sections of floor tubing based on
the inspections, and increases O&M costs during major Unit outages.

Project: Clifty Creek Unit #2 Baffle Wall Replacement

Duration: January 1, 2018 - November 13, 2018

Budgeted Amount: $2,271,000

Actual Capital Cost: $1,727,535 (Billed to Duke Energy Ohio: $155,478)
Project Classification: Economic Benefit

Simple Payback Years: 3.61

Project Description:

Currently, the baffle wall tubes on Unit 2 are 63 years old and reaching the end of their useful life. The baffle wall is currently 12 inches out of square which results in

3 [large gaps between the baffle wall tubes and sidewalls tubes. The purpose of the baffle wall is to separate the Primary Furnace and Open Pass flue gases from one
another. Per Alstom boiler efficiency study, there should be no gaps in the baffle wall greater than 1/32" of an inch. Closure of the baffle wall gaps will force the flue gas
up and over the division wall resulting in combustion taking place in the furnace and not short circuit through the baffle wall, thus reducing potential tube damage from
the reducing atmosphere in the Primary Furnace. Flipping the screen tubes back to their original location will reduce the amount of heat absorbed by the furnace, thus
raising steam temperatures in the convection pass.

Annual Expected Savings:
O&M cost avoidance for an average of $1,094,200/ year during the 5-year period of 2019-2023 as a result of improved EAF.

Alternatives considered:
The alternative is to not replace the baffle wall tubes and repair tube leaks when they occur, thus accepting to operate the unit with an increased EFOR. The baffle wall
tubes would continue to be thickness checked every major unit outage and repaired as recommended.
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Project: Kyger Creek Ovation Controls Replacement

Duration: January 1, 2019 - December 31, 2021

Budgeted Amount: $3,600,000

Actual Capital Cost: $3,420,791 (Billed to Duke Energy Ohio: $307,871)
Project Classification: Other

Simple Payback Years: 3.02

Project Description:

Replace Ovation DCS 3.0.4, Windows XP Operator Stations, Windows 2003 servers, controllers, power supplies, switches/routers with latest software and
hardware. This is a multi year project. Current hardware and software are antiquated, creating reliability issues and long lead time finding replacement
hardware. 2018, the plant replaced OCR 161 controllers that have been in service since about 2003 on units 3 and 5. Replaced network switches in Units 1,2,3,4
and 5. Many of our DCS network switches are operating in a partially failed state. Break up full Evergreen replacement in years 2019, 2020, and 2021.

Annual Expected Savings:
O&M cost avoidance for an average of $697,200/ year starting from 2018, as a result of improved EAF and avoided forced outages etc..

Alternatives considered:

New computer hardware for Windows XP and Server 2003 are no longer being manufactured. Current version of Ovation at Kyger 3.0.4 is only compatible with
Windows XP and Server 2003. When a computer or server fails hardware must be replaced with used or refurbished equipment. A source of refurbished XP and
Server 2003 hardware has not been found. In the future plant operation may be impacted negatively due to hardware failure and the long lead time required
finding compatible equipment. Unit DCS network communications may be impacted, historical data not being saved, tuning and logic changes could be
unavailable while new hardware is located. Controller failures could result in unit trips.

Project: Clifty Creek Unit #2 Baffle Wall Replacement

Duration: January 1, 2020 - July 30, 2020

Budgeted Amount: $2,700,000

Actual Capital Cost: $2,548,361 (Billed to Duke Energy Ohio: $229,352)
Project Classification: Economic Benefit

Simple Payback Years: 4.01

Project Description:
Replace the first baffle wall from the boiler floor to the top of the wall above the slag screen.

Annual Expected Savings:
O&M cost avoidance for an average of $1,068,300/ year during the 10-year period of 2020-2029, as a result of improved EAF and avoided forced outage deslag.

Alternatives considered:

Most of the issues with unit 3 have been gas bypass due to alignment problems. Temporary materials can be welded on the back side of the tubes to prevent the bypass
but they would need to be replaced annually and they would not be 100% effective. Tube leaks are based on the tube thickness, but the baffle wall alignment is the
primary cause of the boiler pluggage and fouling issues. Current alignment issues are too advanced to repair without a complete replacement.

Project: Clifty Creek Station #1 Barge Unloader Rebuild

Duration: January 1, 2019 - December 1, 2020

Budgeted Amount: $1,918,827

Actual Capital Cost: $1,861,276 (Billed to Duke Energy Ohio: $167,515)
Project Classification: Economic Benefit

Simple Payback Years: 4.04

Project Description:
Clifty Creek receives coal via river barge. The coal is unloaded from barges at Stations 1 and 4 utilizing a crane bucket system and is then transferred to the coal pile via
6 |conveyor belts. Without a major undertaking, the current method is the only method to ensure coal is available to be delivered to the plant.

Annual Expected Savings:
O&M cost avoidance for an average of $410,000/ year during the 10-year period of 2019-2028, as a result of improved EAF and avoided forced outage deslag.

Alternatives considered:

Long term, spare parts for Station 1 will not be available. When this happens, we will be at 50% unloading capacity from Station 4 only. With this option, we have an
increased risk of incurring demurrage charges for failing to unload barges on time, an increase in overtime charges, and a worst case scenario of not being able to get coal
to the building if the coal inventory was low and Station 4 was down.

Source: LEI-DR-03-008 CONF Attachments A-F
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8.4 Recommendations

LEI finds that, in general, capital projects at OVEC were completed within budget and followed
a fairly prudent evaluation process. The capital investment appears to have addressed critical
safety issues or improved economics of the plants.

However, this does not imply that the level of capital spending is justified by the revenues earned
in PJM. Most coal plants of similar size as Clifty Creek and Kyger Creek in PJM have either
announced or are planning for deactivation due to economic viability issues and aging problems
and are therefore having limited capital investment. However, markets may change, and
eventually support economic viability of coal plants which remain operational.
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9 Power plant operations

9.1 Scope and background
9.1.1 Scope

OVEC’s plant operation and maintenance activities impact the ultimate cost of power to OVEC
consumers and are thus within the scope of this audit.

This chapter addresses the following topics:

e organizational structure and qualifications of personnel;
e power plant operation and maintenance; and
e power plant performance tracking.

In coming to LEI's conclusions, LEI issued formal data requests, communicated with
management, and conducted additional research.

9.1.2 Background

Clifty Creek includes six coal-fired generating units (total owned installed capacity 1,304 MW)
and Kyger Creek includes five coal-fired generating units (total owned installed capacity 1,086
MW) (see Figure 57). The units are all relatively old (operating since 1955 or 1956) and small, with
nameplate capacity of 217 MW each, while new coal steam turbines tend to be about 500 MW.

Figure 57. OVEC-owned generating units

0 Initial Nameplate Max Avail
0. Location Technology Operation Capacity Capacity

Clifty Creek 1 Jefferson County, IN | Steam Turbine 1955 Coal 217.3 200
Clifty Creek 2 Jefferson County, IN | Steam Turbine 1955 Coal 217.3 200
Clifty Creek 3 Jefferson County, IN | Steam Turbine 1955 Coal 217.3 200
Clifty Creek 4 Jefferson County, IN | Steam Turbine 1955 Coal 217.3 200
Clifty Creek 5 Jefferson County, IN | Steam Turbine 1955 Coal 217.3 200
Clifty Creek 6 Jefferson County, IN | Steam Turbine 1956 Coal 217.3 200
Kyger Creek 1 Gallia County, OH | Steam Turbine 1955 Coal 217.3 199
Kyger Creek 2 Gallia County, OH | Steam Turbine 1955 Coal 217.3 199
Kyger Creek 3 Gallia County, OH | Steam Turbine 1955 Coal 217.3 199
Kyger Creek 4 Gallia County, OH | Steam Turbine 1955 Coal 217.3 199
Kyger Creek 5 Gallia County, OH | Steam Turbine 1955 Coal 217.3 199

Source: Third-party data provider; OVEC Website <https://www.ovec.com/Clifty.php>

9.2 Evaluative criteria

LEI focused its audit of plant operations on answering the following questions:
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1. Is staffing adequate in terms of numbers of employees and staff experience, training,
oversight, performance incentives, and succession planning?

2. Do OVEC's plants perform at levels comparable to industry expectations?

3. How and on what criteria is plant performance benchmarked by OVEC? How does it
compare to industry standards, best practices, or expectations?

4. How does OVEC plan and execute its maintenance activities?
9.3 Findings and conclusions
9.3.1 Organization and staffing are reasonable at Kyger Creek and Clifty Creek

LEI examined the staffing of the OVEC and IKEC plant management teams. There are 228 staff
members working at Kyger Creek and 264 at Clifty Creek. The number of employees is
comparable to (though somewhat higher than) the average for coal plants in PJM, which is 206.167

The total number of staff at both plants declined from 2019 to 2020. OVEC reports that this is the
result of optimizing and challenging its staffing structure; it has been able to use attrition and
before replacing positions, focus on absorbing or reallocated resources and determining core and
non-core functions.1$¢ OVEC’s goal is to continue to work and create a LEAN and cross-functional
workforce. DEO reported that there were no major changes the management, organization, and
staff responsibilities at the Clifty Creek and Kyger Creek plants.

167S&P Global Market Intelligence.

168 LEI-DR-05-010 CONF
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Figure 58. OVEC - IKEC plant management staffing

Vice President

& COO
|
I T T I T T 1
Envir., Safety, Electrical Human CFO, Secretary| |Plant Manger | |Plant Manager Cont.
Health Dir. Operations Resource & Treasurer | |- Kyger Creek| |- Clifty Creek| Improvement
(13) Dir. (28) Dir. (11) (24) (228) (264) Mgr. (1)
— Manager (1) [ [—Manager (1)
| _[Maintenance| | [Maintenance
(81) (99)
— Outage (4) | [~ Outage (10)
| | Operations | | [ Operations
(89) (123)
— Envir. (12) | [~ Envir. (20)
Support |_|Support Serv.,
Serv. (3) (3)
| _|[Materials & | | | Materials &
Supplies (6) Supplies (6)
— Safety (2) | “H Safety (2)
— Yard (23)

Source: LEI-DR-05-001 CONF Attachment

LEI examined the labor and non-labor cost for operating and maintaining (“O&M”) the two
plants. As shown in Figure 59, for the period of 2018-2019, the Clifty Creek and Kyger Creek
plants cost an average of $39.8 million (or $30.49/kW-year) and $34.8 million per year (or
$32.07/kW-year) for O&M, respectively. The total O&M cost per kWh is on the lower end of the
industry average.1®® Around 25% to 27% of the total O&M cost at Clifty Creek and Kyger Creek
is reported to have been spent on labor. This share is on the lower end of industry average based
on LEI's empirical knowledge but is not unreasonable given the considerable amount of spending
on materials that might be required in the event of planned or unplanned outages.

169 E]A reports the Fixed O&M cost (including Routine Labor, Materials and Contract Services, and Administrative and
General Expenses) for a plant of 650 MW nominal capacity, powered by Ultra Supercritical Coal, and without
Carbon Capture facilities is $40.58 /kW-year. Source: EIA. Capital Cost and Performance Characteristic Estimates
for Ultility Scale Electric Power Generating Technologies. February 2020.
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Figure 59. OVEC - Labor and non-labor O&M costs for Clifty Creek and Kyger Creek

Name Plate Share of Labor Share of Non-

Plant - Year Capacity szﬁlé::to(;) cost to Total ngu\lgg;lfz;;r Labor cost to Total T(gzls?g)M $0/f‘1/27/1. ;:::
(MW) O&M Cost O&M Cost
Clifty Creek - 2018 (Comparison year) 1303.6 $ 11,044,113 27.8% $ 28,748,034 72.2% $ 39,792,147 | $ 30.52
Clifty Creek - 2019 (Audit period) 1303.6 $ 10,741,216 27.0% $ 28,971,861 73.0% $ 39,713,077 | $ 30.46
Clifty Creek - 2-yr Avg 1303.6 $ 10,892,665 27.4% $ 28,859,948 72.6% $ 39,752,612 | $ 30.49
Kyger Creek - 2018 (Comparison year) 1086.3 $ 9,291,737 25.4% $ 27,299,234 74.6% $ 36,590,971 | $ 33.68
Kyger Creek - 2019 (Audit period) 1086.3 $ 8,292,050 25.1% $ 24,800,789 74.9% $ 33,092,839 | $ 30.46
Kyger Creek - 2-yr Avg 1086.3 $ 8,791,893 25.2% $ 26,050,012 74.8% $ 34,841,905 | $ 32.07

Source: LEI-DR-05-009 CONF Attachment A

9.3.2 Plant maintenance strategies properly address routine activities and contingencies

OVEC plant maintenance includes the day to day maintenance activities driven by the
maintenance planning process, “emergent” (emergency) work, unplanned outage work and
outage preventative maintenance tasks.

Major outage projects (including but not limited to SCR catalyst replacement, air heater basket
major replacement, major boiler tube replacements, ash hopper rebuilds, boiler feed pump
rebuilds, pulverizer rebuilds, scrubber sparger tube replacements, and turbine inspections)
require large crews for a specific duration, and are therefore contracted. Craft labor is contracted
for scaffolding, insulation, and vacuuming needs. Plant employees mostly conduct routine
maintenance, testing, and small calibration and repairs (such as damper repairs, precipitator
routine maintenance, miscellaneous small valve repairs and replacements, air preheater seals and
basket replacement, instrument and control MATS calibrations and testing, electrical breaker
cleaning and relay calibrations).

During planned outages, plant maintenance primarily focuses on emergency, referred to as
“emergent” work, with some personnel assigned to planned outage work. OVEC-IKEC moved
plant maintenance work to contract labor for projects such as pulverizer rebuilds (2019 Kyger
Creek and Clifty Creek) and turbine rebuilds (2019 Kyger Creek).170

9.3.3 Planned outage process is well designed

Outages at OVEC’s plants are planned and executed by the Outage Management Team, which
involves the following key members:171

¢ Outage Manager: assigned by the Plant Manager, or delegate. This individual is
responsible for the maintenance of the opportunity outage pool lists (when unanticipated

170 L EI-DR-05-003 CONF Attachment

171 LEI-DR-05-002 CONF Attachment

London Economics International LLC 100 contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111 617-933-7205

www.londoneconomics.com marie@londoneconomics.com






CONTAINS CONFIDENTIAL INFORMATION

changes on the power system allow work to take place), planning, scheduling, and day-
to-day management of the outage;

¢ Outage Planner: responsible for planning outage work orders to support pre-outage,
outage execution and closure. This individual serves as the single point contact
responsible for communication of outage work order planning;

e Outage Scheduler: responsible for development, analysis, reporting, integration,
maintenance and historical retention of outage schedules to support pre-outage, outage
execution and closure;

¢ Clearance Coordinator: assists members of the Outage Management Team;

e System Lead/Engineer: responsible for the planning, execution and closeout of specific
planned outage systems or projects;

¢ Maintenance Manager: supports the outage by providing necessary resources and
holding those assigned accountable to safely execute planned work;

¢ Maintenance Production Superintendent: coordinates resources to support the execution
of the scheduled outages;

¢ Maintenance Supervisor: responsible for execution and closeout for labor and
maintenance activities;

e Safety Coordinator: the point of contact for safety review, execution, and improvement
at the plant;

¢ Environmental Coordinator: the point of contact for environmental review, execution,
and improvement at the plant; and

¢ Outage Coordinator: responsible for coordinating assigned outage activities such as
contracted cleaning services, or large-scale projects requiring oversight.

OVEC has a standard planned outage process that provides a structure for outage planning,
implementation, and continuous improvement. The process monitors four key steps, namely:
Preplanning, Planning, Execution, and Close-out (see Figure 60).172

The Preplanning process provides the plan for all long-term strategic planning, budgeting, and
material purchases. Five-year forecasts for O&M and capital budgets are developed, and the high-
level scope for each outage is established. Long lead material purchases are identified, planned,
budgeted, and ordered. On an annual basis the following year’s budget is provisionally approved
by top level management.

The Planning process develops the annual project plan and documents that will be used to carry
out the outage. The Planning step is made up of three phases: Initiate, Develop, and Maximize.
These phases encompass a twelve-month (48-week) timeline, and there is overlap among them.

172 LEI-DR-05-002 CONF Attachment
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e The Initiate phase consists of processes performed to establish the total scope of the outage
and it is conducted during the first six months of the twelve-month planning timeline.
The outage scope will include the required maintenance for continued safe and
environmentally responsible operation of the unit. Along with the scope, an initial budget
forecast and a level 1 schedule (i.e. a high-level overview) is developed which depicts the
outage duration in the form of major milestones needed for successful completion.

e The Develop phase consists of creating the course of action required to attain specific
outage objectives (including cost, schedule, and scope) through the planning of each job.
This takes two months of the twelve-month planning timeline. The outage scope is further
developed to meet unit performance expectations within budget constraints.

e The Maximize phase finalizes the course of action required to attain specific outage
objectives. This phase includes publishing the level 3 schedule,'”? finalizing the forecast
and attaining final project approval through a formal readiness review with Plant Senior
Management. This phase starts three months into the planning phase, while the initiate
phase is still under way. The Maximize phase concludes with a Readiness Review, which
presents to Senior Management the safety plans, work scope, budget, schedule, and
project risks.

Figure 60. OVEC’s outage planning process

~
* Long term strategic planning, budgeting, and material purchases before the twelve-month
planning process starts, includes updating the ten-year plan, miscellaneous data sheet,
PGkt and five-year forecast

¢ Initiate: establish the total scope of the outage, initial budget, and schedule
* Develop: create the course of action required to attain outage specific objectives
* Maximize: finalize schedule, budget forecast and attain final project approval

* Progress Tracking: monitor and control progress and performance to the baseline
* Adjust: determine corrective or preventive actions and evaluate action plans

* Close: formally close all project-oriented records
* Document: gather feedback, document lessons learned, and develop corrective actions
* Reporting: publish a final report summarizing the outage performance

Source: LEI-DR-05-002 CONF Attachment

The Execution step consists of the processes to track, review, forecast, and regulate the progress
and performance of the outage. Execution is made up of two phases: Progress Tracking and Make

173 A Level 3 schedule is a detailed with all work logic tied, and the critical path well outlined.
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Adjustments. The Track phase acts as the embedded test measuring progress versus baseline
expectations, while the Adjust phase represents the countermeasures put in place to rectify any
change or deviations from the plan.

e The Progress Tracking phase includes monitoring and controlling progress and
performance to the baseline. Progress and performance are tracked through the Execution
Key Performance Indicator's (“KPIs”): Safety, Budget, Schedule, Scope, and Quality.

® The Adjust phase involves determining corrective or preventive action and following up
on action plans to determine if the actions taken resolved the performance issues. When
changes occur, the System Lead reports effects of that change against the outage KPlIs to
Outage Manager.

The Close-Out process consists of the processes performed to finalize all activities and complete
the outage. The Close-Out process is made up of three phases: Close, Document, and Reporting.
The benefits of this phase are documented lessons learned, archived project documentation,
contract closure, and process updates. This process encompasses a three-month timeline after the
unit has been returned to operation.

e The Close phase includes involves the disposition of all unused material, rentals, and
finalizing all contracts and work orders.

e The Document phase involves those processes necessary to gather feedback, document
lessons learned, and develop corrective actions for any issues encountered during all
phases of the outage process.

e The Reporting phase results in a final report. An outage summary is completed to evaluate
project performance against the objectives of safety, scope, schedule, cost, and quality.
Recommended future work will be included as well. The final report is completed by the
Outage Manager following the OVEC/IKEC Outage Reporting procedure.

Upon reviewing the Planned Outage Handbook, LEI finds OVEC’s outage planning to be
thorough and well-documented. Activities involved in each step are laid out in an organized way
and responsibilities regarding are clearly assigned to specific personnel.

9.34 Plant maintenance costs during outages are budgeted reasonably at Clifty Creek, but
budgeting needs to be improved at Kyger Creek

Actual outage maintenance costs are charged to DEO’s customers through the PSR Rider.
Therefore, it is important to evaluate the reasonableness and prudency of OVEC’s maintenance
costs.

LEI compared the generation assets” non-fuel O&M budget to actual maintenance costs for the
audit period and 2018 (see Figure 61).

LEI observed that the actual outage maintenance costs were about 30% lower than the budgeted
costs throughout the 2018-2019 period. In 2018, the outage activities of OVEC-IKEC's generating
fleet represented a cost of approximately $34.9 million, compared to budgeted costs of $45.3
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million, which is 23% lower than forecasted. In 2019, the cost was about $28.8 million, which is
33% lower than the budgeted costs of $42.8 million and 18% lower than 2018.

For Clifty Creek, the discrepancies between budgeted costs and actual costs for outage
maintenance have narrowed from 33% in 2018 to 23% in 2019. The was primarily due to the
decreasing differences between actual and budgeted maintenance costs for planned outages (as
opposed to unplanned outages). However, the actual outage maintenance costs have been
increasing since 2018 (see Figure 61).

As for Kyger Creek, the differences between budgeted costs and actual costs for outage
maintenance increased from 9% in 2018 to 44% in 2019. The actual costs for planned outages have
been consistently lower than budgeted costs by about 40%. On the contrary, the actual costs for
unplanned outages in 2018 were significantly higher than budgeted for, and actual costs for
unplanned outages in 2019 was much lower than budgeted in 2019.

LEI suggests that OVEC revisit and refine the maintenance budget processes, especially for Kyger
Creek. Moreover, establishing a feedback loop (reporting dollars spent, time needed for the
project, etc., comparing actuals with budget) will help improve the budgeting process.

Figure 61. Maintenance costs for OVEC plants, budget vs actual for planned and unplanned
outages, 2018-2019

2018 2019
Location Outage type  Budgeted Actual Budgeted Actual
%) ) ) $)

Planned 22,592,146 14,901,277 | -34% 19,226,754 14,649,411 | -24%

Clifty Creek |Unplanned 3,422,437 2,449,579 | -28% 3,568,391 2,930,599 | -18%
Total 26,014,583 17,350,856 | -33% 22,795,145 17,580,010 | -23%

Planned 16,745,818 9,395,382 | -44% 15,890,637 10,107,566 | -36%

Kyger Creek |Unplanned 2,564,444 8,163,712 | 218% 4,104,702 1,076,119 | -74%
Total 19,310,262 17,559,094 -9% 19,995,339 11,183,685 | -44%

OVEC - IKEC Total 45,324,845 34,909,950 | -23% 42,790,484 28,763,695 | -33%

Source: LEI-DR-05-008 CONF Attachment

Note: Costs do not include routine maintenance or maintenance that does not require a unit outage.
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Figure 62. Maintenance costs for Clifty Creek, budget vs actual for planned and unplanned
outages, 2018-2019

Clifty Creek
30,000,000
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Source: LEI-DR-05-008 CONF Attachment

Note: Costs do not include routine maintenance or maintenance that does not require a unit outage.

Figure 63. Maintenance costs for Kyger Creek, budget vs actual for planned and unplanned
outages, 2018-2019
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Source: LEI-DR-05-008 CONF Attachment

Note: Costs do not include routine maintenance or maintenance that does not require a unit outage.

9.3.5 Plant performance

OVEC-IKEC utilizes key indictors or metrics as part of their Open Book Leadership (“OBL”)
initiative where metrics are reviewed on a weekly or monthly basis with employees. OBL is a
management philosophy that OVEC-IKEC has utilized since 2015 to empower employees by
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providing them the information, education, and communication necessary to understand how
the Company performs and how they can impact that performance. OVEC-IKEC utilizes an
internal benchmarking process to set performance goals for improvement every year. Key plant
metrics for OVEC-IKEC for 2018 through 2019 include safety, environmental compliance, budget
adherence, and unit performance metrics such as equivalent forced outage rate, heat rate, capacity
factor, equivalent unplanned outage factor, and equivalent availability factor. 174

For the purpose of this audit, LEI focused on the following key performance indicators:

e Heat Rate (“HR”), which measures the plant’s efficiency in converting thermal energy
from fuel into electrical energy;

e Capacity Factor (“CF”), which measures the ratio of actual energy output to the maximum
possible energy output over a given period of time;

e Equivalent Forced Outage Rate (“EFOR”), which is the proportion of a period where a
unit is not available due to forced outages and forced de-ratings; and

e Equivalent Availability Factor (“EAF”), which is the proportion of a period where a unit
is available without any outages or equipment deratings.

9.3.5.1 Heat rate data implies OVEC plants have generally maintained or improved their
efficiency in 2019

Heat rates, typically expressed in Btu/kWh, measure the efficiency with which a unit converts
the energy from fuel into electricity. The lower the heat rate, the more efficient is the unit at
generating electricity from a given amount of fuel. As a result, plants with lower heat rates will
burn less fuel, and so cost less to generate a given amount of electricity (all else being equal).

Several factors can influence a unit’s heat rate, such as original design, operating parameters, age,
or unit load. Maintenance is important to ensure that the heat rate will not increase significantly
as the unit ages.

LEI examined two years of annual heat rates, including the audit period (2019) and one previous
year (see Figure 64). In general, OVEC units have sustained their heat rates in recent years. Clifty
Creek Unit 4 and 6, as well as Kyger Creek Unit 3 have seen a significant improvement in heat
rate in the current audit period compared to 2018. The heat rate for Kyger Creek 1 almost
remained at the same level from 2018 to 2019.

Comparing to other coal units of similar size in PJM, OVEC’s units have been operating with
higher efficiency. Many of these other PJM coal plants are running at very low capacity factors
(discussed in more detail in Section 9.3.5.2). A low CF can result in higher heat rates, if the plants

174 LEI-DR-05-005 CONF Attachment
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cannot run at optimal levels of output. Some such plants and have either announced or are
planning for deactivation due to economic viability issues and aging problems.17>

Figure 64. Generation asset heat rates (Btu/kWh)

Net Heat Rate (BTU/kWh) Year-to-Year Change
201 201
(Compafis?)n year) (Audit0 eriod) 2018-2019
Clifty Creek 1 10,758 10,096 -6.2%
Clifty Creek 2 10,421 10,519 0.9%
Clifty Creek 3 10,566 10,960 3.7%
Clifty Creek 4 10,686 9,863 -7.7%
Clifty Creek 5 10,538 9,830 -6.7%
Clifty Creek 6 10,725 10,838 1.1%
Kyger Creek 1 10,683 10,600 -0.8%
Kyger Creek 2 10,738 10,784 0.4%
Kyger Creek 3 10,913 9,960 -8.7%
Kyger Creek 4 10,629 10,638 0.1%
Kyger Creek 5 10,626 10,702 0.7%
PJM Average 11,446 11,472 0.2%

Source: LEI-DR-05-004 CONF Attachment, Third-party data provider

9.3.5.2 OVEC plants have been running at relatively high capacity factors

The CF is calculated as the ratio of the actual energy generation over a given period of time to the
maximum possible generation over that period. Typically, plants with lower operating costs
(based on cheaper fuel and/or lower heat rates) will have higher capacity factors, because they
are dispatched more often, although other causes such as maintenance or planned outages can
affect a plant’s generation output.

The following figures illustrate the trend in Net CF (“NCF”)176, EAF, and EFOR for five units at
Clifty Creek and five units at Kyger Creek for 2018 and 2019.

175 For example, W H Sammis ST 1-4 retired in May 2020, Dickerson ST 1-3 are currently under reliability review by
PJM for deactivation, Birchwood Power Facility ST 1 is scheduled to retire before 2021.

176 Net generation is the gross unit generation less the parasitic (auxiliary) load used by the unit to generate the gross

output.
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Figure 65. Capacity factors of OVEC units
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Source: LEI-05-005 CONF Attachment

LEI observed that when there are no outages, units at Clifty Creek have maintained generally
high efficiency over the 2018-2019 audit periods, with a Net CF in the 60% - 80% range.

Units 1-5 at Clifty Creek appear to have been running at a higher or similar CF in 2019 than in
2018, but Unit 6’s CF and EAF in 2019 are lower than the previous year. The CF and EAF of Clifty

Creek 6 is more volatile than the other units, as that unit is dispatched based on economics during
the NOx season.
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Kyger Creek operated at a relatively high CF (60%-80%) when not on outage during 2018-2019.

Compared to other coal plants of similar sizes in the US, all units at the Clifty Creek and Kyger
Creek plants, except Clifty Creek 6, have been operating at a higher-than-average CF. All units
have had CFs higher than the average of other PJM coal plants of similar sizes. Many of these
PJM plants must compete in the PJM market based on variable cost.

Figure 66. Generation assets net capacity factor (%)

2018 2019
(Comparison year) (Audit period)
Clifty Creek 1 64.95 53.85
Clifty Creek 2 59.42 61.78
Clifty Creek 3 68.21 58.51
Clifty Creek 4 60.67 60.15
Clifty Creek 5 63.36 56.17
Clifty Creek 6 45.61 36.20
Kyger Creek 1 74.69 58.13
Kyger Creek 2 73.85 65.24
Kyger Creek 3 62.65 60.76
Kyger Creek 4 61.09 68.53
Kyger Creek 5 60.49 63.72
Industry Average 48.1 45.62 (e)

PJM Average 39.18 33.82

Source: LEI-DR-05-005 CONF Attachment; NERC 2014-2018 average generating unit statistics (for coal plants
of with nameplate capacity of 200-299 MW)
Note: 1. NERC has not published 2019 statistics, so LEI used the average of 2014-2018 values as a proxy
2. Numbers highlighted in yellow indicate NCFs that are lower than the industry average by more than
10% -20%
3. Numbers highlighted in red indicate NCFs that are lower than the industry average by more than 20%

9.3.5.3 EAF and EFOR data suggests OVEC plants are fairly reliable, though inspection and
maintenance actions are needed at Clifty Creek 6

In general, units at Clifty Creek and Kyger Creek were operating at a relatively high EAF (higher
than 60%) and remained at a low EFOR (generally below 30%). Clifty Creek 1 had an EFOR over
60% in October 2018, Unit 3 had EFORs of 54% and 41% in October 2018, Unit 6 had EFORs at
95%, 81%, 58% in July 2019. Kyger Creek had a lower EFOR than Clifty Creek during this period,
except that Kyger Creek Unit 5 had a 90% EFOR in March 2018.
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Figure 67. Equivalent availability factors of OVEC units
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Figure 68. Equivalent forced outage rates of OVEC units
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LEI finds that the reliability performance of Clifty Creek and Kyger Creek plants improved in
2018 and 2019 with lower forced outage rates. Clifty Creek 6 appears to be an outlier (poor
performer) in 2019, with EFOR higher than industry average, and higher than its 2018 EFOR, as
well as higher than other units at the Clifty Creek plant.

In terms of EAF, units at both plants performed better in 2019 than the previous year. Clifty Creek
6 had significantly lower-than-industry-average EAFs in 2019.
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LEI examined the reasons for forced outages at Clifty Creek 6, and it appears that cause was
leakages of the first baffle wall tubes in 2019.177

OVEC has undertaken several repairs and replacement of baffle walls at Clifty Creek units in the
past two years, as they are reaching the of the service life and causing economic and operational
issues. LEI suggests that OVEC take action to inspect and fix the technical problems with the
baffle wall at Clifty Creek Unit 6 to minimize forced outages and the related economic losses.

Figure 69. Generation assets equivalent forced outage rate (%)

2018 2019
(Comparison year) (Audit period)
Clifty Creek 1 8.93 3.77
Clifty Creek 2 6.07 4.93
Clifty Creek 3 4.49 4.09
Clifty Creek 4 6.45 3.04
Clifty Creek 5 11.67 10.35
Clifty Creek 6 8.92 24.73
Kyger Creek 1 5.54 2.47
Kyger Creek 2 4.00 1.04
Kyger Creek 3 5.39 3.83
Kyger Creek 4 6.02 5.11
Kyger Creek 5 5.33 2.55
Industry Average 12.96 12.20 (e)

Source: LEI-05-005 CONF Attachment; NERC 2014-2018 average generating unit statistics (for coal plants
of with nameplate capacity of 200-299 MW)
Note: 1. NERC has not published 2019 statistics, so LEI used the average of 2014-2018 values as a proxy
2. Numbers highlighted in red indicate EFORs that are higher than the industry average by more than 20%

177 LEI-05-007 CONF Attachment
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Figure 70. Generation assets equivalent availability factor (%)

2018 2019
(Comparison year) (Audit period)
Clifty Creek 1 7742 78.03
Clifty Creek 2 69.83 86.56
Clifty Creek 3 80.68 84.20
Clifty Creek 4 73.42 86.58
Clifty Creek 5 75.46 80.84
Clifty Creek 6 78.53 59.72
Kyger Creek 1 85.41 70.58
Kyger Creek 2 84.44 78.97
Kyger Creek 3 75.09 73.87
Kyger Creek 4 71.30 82.79
Kyger Creek 5 71.74 78.11
Industry Average 76.75 77.30 (e)

Source: LEI-DR-05-005 CONF Attachment_2; NERC 2014-2018 average generating unit statistics (for coal plants
of with nameplate capacity of 200-299 MW)
Note: 1. NERC has not published 2019 statistics, so LEI used the average of 2014-2018 values as a proxy
2. Numbers highlighted in yellow indicate EAFs that are lower than the industry average by more than 10% -
20%
3. Numbers highlighted in red indicate EAFs that are lower than the industry average by more than 20%

94 Recommendations

Based on the observations discussed in this section, LEI makes the following recommendations
for improving the operations of the two OVEC plants:

e OVEC should closely monitor performance of Clifty Creek 6; inspections or maintenance
may be needed for addressing technical issues related to the first baffle wall to prevent
further forced outages; and

e OVEC should revisit and refine the maintenance budget processes, especially for Kyger
Creek. Establishing a feedback loop will help improve the budgeting process.

London Economics International LLC 113 contact:
717 Atlantic Avenue, Suite 1A Marie Fagan/Hao Wang
Boston, MA 02111 617-933-7205

www.londoneconomics.com marie@londoneconomics.com






CONTAINS CONFIDENTIAL INFORMATION

10 Appendix of Acronyms

AAAR Alternate Authorized Account Representative

AAR Authorized Account Representative

ACES Alliance for Cooperative Energy

ACP Alternative Compliance Payments

AEC Atomic Energy Commission

AEP American Electric Power

AEP Ohio Ohio Power Company plus Columbus Power

AEPSC American Electric Power Service Corporation

A/S Ancillary Service

BAT Best Available Technology

BOD Board of Directors

BP Base Product

BRA Base Residual Auctions

BTU British Thermal Unit

CAA 1970 Clean Air Act

CAAA Clean Air Act Amendments

CAIR Clean Air Interstate Rule

CAMD Clean Air Markets Division

CAMR Clean Air Mercury Rule

CCGT Combined Cycle Gas Turbine

CCR Coal Combustion Residuals

CEMS Continuous Emissions Monitoring System

CF Capacity Factor

CFO Chief Financial Officer

COO Chief Operation Officer

CO» Carbon Dioxide

cP Capacity Performance

CSAPR Cross-State Air Pollution Rules

DA Day Ahead

DEO Duke Energy Ohio
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DEOK Duke Energy Ohio-Kentucky

DOE Department of Energy

DR Data Request

EAF Equivalent Availability Factor

EFOR Equivalent Forced Outage Rate

EIA Energy Information Administration

ELG Effluent Limitations Guidelines

EPA Environmental Protection Agency

EPRI Electric Power Research Institute

ESH Environmental, Safety, and Health Department

ESP Electricity Security Plan

FERC Federal Energy Regulatory Commission

FES FirstEnergy Solutions

FGD Flue Gas Desulfurization

FP Fuel Procurement

FRR Fixed Resource Requirement

HB 6 House Bill 6

HR Heat Rate

ICPA Inter-Company Power Agreement

IDEM Indiana Department of Environmental Management

IKEC Indiana-Kentucky Electric Corporation

IRP Integrated Resource Plan

JBR Jet Bubbling Reactor

KPI Key Performance Indicator

kWh Kilowatt Hour

LCOE Levelized Cost of Energy

LDA Locational Delivery Area

LEI London Economics International

LGR Legacy Generation Resource or Legacy Generation Rider

LSE Load Serving Entity

MATS Mercury and Air Toxics Standards

MISO Midcontinent Independent System Operator
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MOPR Minimum Offer Price Rule
MW Megawatt
NCF Net Capacity Factor
NERC North American Electric Reliability Corporation
NO« Nitrous Oxide
NPDES National Pollution Discharge Elimination System
O&M Operation and Maintenance
OBL Open Book Leadership
OVEC Ohio Valley Electric Corporation
PAH Performance Assessment Hours
PM Particulate Matter
PPA Power Purchase Agreement
PPR Power Participation Ratio
PSR Price Stabilization Rider
PUCO Public Utilities Commission of Ohio
REC Renewable Energy Credit
RFP Request for Proposal
RGGI Regional Greenhouse Gas Initiative
RPM Reliability Pricing Model
RPS Renewable Portfolio Standard
RSR Retail Stability Rider
RT Real Time
RTO Regional Transmission Owner
SCR Selective Catalytic Recovery
SGEE Steam Generation Equipment Engineering
SO, Sulfur Dioxide
SREC Solar Renewable Energy Credits
svp Senior Vice President
ucs Union of Concerned Scientists
us United States
VP Vice President
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WWTP Wastewater Treatment Plant
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