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Three Pillars to a Sustainable Capacity Design
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Actions Required

* Replace existing MOPR
* PJM markets should internalize carbon externalities
 Refine RPM to address changing system needs
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Principles for Capacity Market Reform

The MOPR should not target state choices and decarbonization goals

 The MOPR should be repealed immediately and replaced with rules that accommodate states’
authority to set their resource mix and prevent deliberate exercise of buyer side market power

* PJM rules should not target state preferences for retaining and expanding the environmental
benefits of clean generation - including nuclear power - that are essential to meet aggressive
carbon reduction goals

PJM markets should internalize carbon externalities

* PJM markets - especially the energy market - should reflect a meaningful carbon price, the
effectiveness of which is not undermined by carbon leakage

e Carbon pricing is more efficient than modifications to RPM
RPM must evolve to address changing system needs
* Market design must address the challenges of operating an evolving clean supply stack

* PJM’s capacity market should be modified to reduce unproductive supply, which is impeding

effective energy market pricing —
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Exelon is the Largest Producer of Clean Electricity in the

United States

Largest Producers of Zero-Carbon Generation”

CO0, Emission Rates of Investor-Owned Power

Producers

(1,2)

Largest U.S. generator of zero-carbon electricity (almost 2
times more than next largest producer)

Lowest carbon intensity among major
investor-owned generators

million MWh Ib/MWh
Exelon Exelon (4) 96
NextEra Energy NextEra Energy (3) 453
Duke Dominion (11) 583
US Corps of Engineers PSEG (15) 600
Tennessee Valley Authority Entergy (7) 619
Entergy Energy Capital Partners (9) 757
Dominion Duke (1) 937
Southern Riverstone (17) 997
Berkshire Hathaway Energy LS Power (21) 1,064
FirstEnergy Southern (5) 1,065
PSEG FirstEnergy (14) 1,143
PG&E Berkshire Hathaway Energy (8) 1,231
EDF Xcel (13) 1,324
New York Power Authority Vistra Energy (2) 1,331
Vistra Energy NRG (16) 1,507
AEP AEP (10) 1,574
Xcel Evergy (22) 1,594
Riverstone DTE Energy (19) 1,620
Avangrid Ameren (20) 1,639
NRG PPL (23) 1,967
0 50 100 150 200 0 500 1,000 1,500 2,000

Exelon produces nearly 12% or 1 out of every 9 MWhs of clean electricity in the U.S.

Note: Exelon data does not reflect retirement impacts of Byron and Dresden

(1) Reflects 2018 regulated and non-regulated generation. Source: Benchmarking Air Emissions, July 2020; https://www.mjbradley.com/sites/default/files/Presentation of Results 2020.pdf
(2) Number in parentheses is the company generation ranking in 2018, i.e. Exelon was the fourth largest generator in 2018
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https://www.mjbradley.com/sites/default/files/Presentation_of_Results_2020.pdf

Nuclear Plant Closures Would Hamper State Goals

NUCLEAR PLANTS IN ALL REGIONS OF THE COUNTRY HAVE ANNOUNCED PREMATURE RETIREMENTS

ANNOUNCED ANNOUNCED

Byron, IL Dresden in Morris, IL
2,347 MW 20.3 TWH/Year | 1,845 MW 15.1 TWH/Year

| Fltzpatrlck NY INlne Mile Point 1&2, NY IGlnna NY

855 MW 7.4 TWH/Year |1 ,928 MW 15.6 TWH/Year |583 MW 5.0 TWH/Year

CLOSED 2014
Vermont Yankee, VT
620 MW 5.18 TWH/Year

CLOSURE YEAR 2020-2021
Indian Point 2&3, NY

2,061 MW 16.4 TWH/Year

CLOSED 2019
, il Pilgrim, MA

' 678 MW 5.0 TWH/Year

\\ CLOSED 2018
Oyster Creek, N.I

610 MW 5.4 TWH/Year

\ e
\ [l REVERSED)
N Hope Creek, NJ
N 1,172 MW 8.7 TWH/Year

e ——

Kewaunee, WI
566 MW 4.5 TWH/Year

CLOSURE YEAR 2020
Duane Arnold, IA
622 MW 5.2 TWH/Year

CLOSED 2016

Fort Calhoun, NE
479 MW 4.2 TWH/Year

CLOSURE YEAR 2024-2025
Diablo Canyon 1&2, CA
2,240 MW 18.5 TWH/Year

CLOSED 2013
San Onofre 2&3, CA
2,150 MW 18.1 TWH/Year

Salem, NJ

-
x CLOSURE YEAR 2022 e 2,328 MW 17.9 TWH/Year
Palisades, MI — s £ /
’ s
708 MW 63 TWH/NYear 7 P ’ / CLOSED 2019
=7 e P 4 \_ Three Mile Island, PA
-~ / y 3
i 852 MW 7.1 TWH/Year
[EEET [REVERSED | [REVERSED | | REVERSED CLOSED 2013 N
Quad Cities, IL Clinton, IL Davis-Besse, OH Perry, OH Crystal River 3, FL ll  REVERSED|
1,819 MW 155 TWH/Year 1,078 MW 8.4 TWH/Year 908 MW 7.8 TWH/Year 1,268 MW 9.2 TWH/Year 860 MW 7.0 TWH/Year Beaver Valley 1&2, PA

1,872 MW 15.5 TWH/Year

13,811 MW Preserved and 20,677 MW Prematurely Retired

LEGEND: M PLANT CLOSURES M REVERSED ANNOUNCEMENTS ANNOUNCED CLOSURE
W MEGAWATTS M [ATEST ELECTRICTIY GENERATED
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PJM States are Among the Leaders in Addressing Carbon Pollution

%é’pjm Renewable & Clean Energy Standards PJM States

=8 PJM states + DC
30 States +DC have a Renewable

\ (Y

F=5 I3 25% x 2026 2

|
&

~.1’ (o 100% x 2032

. have a Renewable Portfolio Standard \
( : L W 202
, Portfolio Standard, - SALTLY
- 2 PJM states | BT 10% x 20254

SstateshaveaClean ' """ "~ 0 e

Energy Standard Portfolio Goal \ﬁ ’ m 50% x 2030

8 states have renewable

portfolio goals, 5 states = 41 PJM state | — m 15% x 2021%}‘

have clean energy goals Eﬂs a Cgﬂl T_/,L RS _ 12.5% x 2021 (IOUs)

ne y \

e — e T \ NV 50% x 2030; (100% x 2050)

M > L— AN I G DY 8.5% x 2026
e Renewable Portfolio  Clean Ener‘"gg E ) LAl 100%:% 20452050
® Standard © Standard - Xy 2+ Extra credit for solar or customer-sited renewables
Goal Goal a Includes non-renewable alfemnative resources

www.dsireusa.org | September 2020

With Pennsylvania’s entry into RGGI,

55% of BIM load will be in a carbon pricing jurisdiction in 2022
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All Clean Technologies Are Needed to Meet State Goals

Hybrid Resources,

Wind, 18,284 MW PJM renewables in queue would only replace a sixth of the clean
K¥A AT | g energy from nuclear if queue projects are built at historic rates

) Fuels,
e~ 1,000 MW 350
4 ;lgg‘gmiq(\?;s 287 TWh if every project in
300 queue gets built
Storage, - nmercomecion D@ 43| 2002020200000 pemmmmmeee-- »es T
14,917 MW Queue Yoo

153 TWh Nuclear

Solar,—®
71,880 MW

Annual TWh

Source: PJM Interconnection Queue as of 1/21/21

42 TWh if projects
get built at historic
rates (15%)

Nuclear
116 TWh anr_wuncmg
retirement or
Solar retired

Wind

Renewables in Queue Nuclear

* Nuclear and renewables are needed to achieve clean energy targets
* As renewable intermittency increases, operating reserve needs increase

« State preferences for nuclear, which provide both clean and resilient energy, should not be
undermined by PJM market design

PJM market design must harmonize with all state clean energy choices to facilitate

state policies and enable the transition to a reliable, least-cost, and clean supply

|
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Existing MOPR Must Be Replaced to Harmonize State Policy Choices and
Environmental Goals with PJM Market Design

Priority: Immediate
PJM market rules are presently undermining state policy and increasing consumer cost

* PJM’s MOPR targets state environmental policy choices instead of buy-side market power

PJM’s MOPR does not facilitate state decarbonization goals, it undermines them

PJM’s MOPR may result in hundreds of millions in consumer costs increases in the next BRA

PJM’s MOPR will drastically increase consumer costs as state clean energy targets increase

PJM’s MOPR should not be applied discriminately among technologies satisfying state choices

Absent MOPR Reform PJM Capacity Procurements Occur Twice As Fast as States’ Can Develop FRR Plans

Growing
2022/2023 BRA 2023/2024 BRA 2024/2025 BRA 2026/2027 BrAa | State Clean
ﬂ i Energy Goals
2021 2022 2023
Legislative  pRR |mplementation Legislative  rpR |mplementation Legislative  pRR |mplementatio
Session Session Session

PJM Auction Deadlines
A FRR Election due to PJIM
B FRR Capacity Plan due to PJM
C Auction Opens

MOPR reform is the most immediate need if PJM truly aims

to “facilitate the reliable and cost-effective carbon transition”
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Carbon Externalities Should Be Internalized in PJM Markets

Priority: 1 year
PJM should give states technology-neutral options that they cannot achieve acting on their own

* Meaningful carbon pricing through the energy market is the most economically efficient way to
achieve least-cost emission reductions, providing several benefits

v’ Price signals that are time- and locationally-differentiated
v" Technology-neutral

v' Compatible with both targeted and fungible state clean energy procurement
approaches

v" Revenue creation from emissions charges that can offset consumer costs or be
reinvested in other programs

* PJM development of model tariff provisions that address carbon leakage can facilitate
effective carbon pricing by one or more states

» Clean capacity credit concepts appear redundant to tools states already employ

 Integrating a fungible clean capacity credit is redundant - states can already procure
clean energy through competitive Tier | REC programs and align program requirements

 Integrating multiple, non-fungible clean capacity credits will make capacity markets more
complex and opaque (c.f., former demand response classes)

 Non-discrimination requirements of the Federal Power Act must be honored e
8 =~ Exelon.




RPM Must Evolve to Address Changing System Needs

Priority: 1 year
Leverage Quadrennial Review process

Observations

Most states prefer electric supply that is reliable, least-cost and carbon-free

PJM energy market should be primary driver of investment

Systemic capacity over-supply is muting energy price signals

Clean energy resources - Nuclear, Wind, Solar - obtain greatest value from energy market

Emitting resources - esp. older, low-capacity-factor steam turbines with long dispatch notice
requirements- get “life-support” from the capacity market yet are of diminishing value to the
changing grid

Capacity Market Reforms

Capacity market solves for resource adequacy at annual peak load, instead of periods of
greatest stress - when supply and demand are tightest

Current design does not address common mode failure

Load Forecasting must continue to improve

Evolving resource mix should inform choice of Reference Resource and CONE
Consider vitality of three-year forward procurement
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Exelon: An Industry Leader

Nearly
$26B $52M 210 TWh 21,600
Being invested in utilities n ZOTOgeigFiave = ME fle!
g approximately $52 Customer load

through 2023 served

million tocharitable
and community causes

#1
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provider in America - e
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