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PJM as Part of the Eastern Interconnection

Member companies 1,060+

Millions of people served 65

Peak load in megawatts 165,563

Megawatts of generating capacity 185,442

Miles of transmission lines 85,103 _

2020 gigawatt hours of annual energy 782,683

Generation sources 1,436 :

Square miles of territory 368,900 ~A—

States served 13+ DC ___ 21% Of US GDP

Produced in PJM

As of 2/2022
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PJM formed
BG&E and GPU join

The History of PUM

Dominion joins PJM

PJM Interconnection

Association formed

Duquesne Light joins PIM

PJM sets a new

all-time winter peak
of 143,129 MW.

Interconnection | Public Utilit Allegheny Power | § |ReliabilityFirst Corporation | | PM includes its Capacity
is world's first | Egﬁtgﬁft Regulatory : : joins PIM Performance product
continuing Policies Act | | Energy £ | NERC certified as Electric inits annual capacity
power pool £ | PEPCO joins | | (PURPA) PolicyAct | |PIMRTO status [ # |Reliability Organization auction for the first time.

;

Lol

_ pm

i ACE and : —m— =
e e sl e e e
sales and transmission m_ Ed'son’ American join PIM
1968 | Electric Power and :
: PJM Interconnection | | Dayton Power &
NERC established established as an Light join PIM !
independent company Duke joins PIM

PJM Events Energy Policy | Industry Events
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How Is PJM Different from Other Utility Companies?

PJM Does:

« Direct operation of the PJM Does NOT:

TSI S5 101 » Own any transmission or PJM -
generation assets Open Access Reliability
* Function as a publicly traded Transmission ~ Assurance

» Maintain independence company with shareholders and Tariff (OATT)  Agreement
from PJM members concerns around “earnings”

* Pertorm maintenance on
generators or transmission -
systems (e.g., repair power lines) Transmission PJM Operating

* Serve or direct any end-use Owner (TO) Agreement

customers (retail) Agreement

 Remain profit-neutral

 Coordinate maintenance
of grid facilities

PJM©2022
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é/ PJM — Primary Focus

RELIABILITY

Markets Operations _ _
* Energy *Grid operations Regional Planning
» Capacity *Supply/demand balance * 15-year outlook
* Ancillary services Transmission monitoring

. 0
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épjm PJM’s Role as a Regional Transmission Organization

PLANNING OPERATIONS MARKETS
R SN A U e
Planning for the Matches supply Energy Market
future like... with demand like... Pricing like...

" Urbe | ) @ RFP
) e : Air Traffic Process

Control
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Value Proposition

a . i | .
E

$1.2-1.8B

&
N
¥ SAVINGS

SAVINGS

Total Annual
PJM Value

Emic..s

10+ M

fewer tons of
emissions
(annual avg.)

‘\‘\‘\.\\.QQ\.\Gﬁ

$101 -1 03 B

SAVINGS

s°°
——All numbers are estimates. —

PJM©2021
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etail Regulatory Construct

Restructured Retall
Supply Market

Traditionally
Regulated Retail
Supply Market

Note: In the on-PJM portion of the PJM region, Michigan allows up to 10% of retail customers to choose their

electricity suppliers.
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é/pjm PJM — Existing Installed Capacity

(CIRs — as of Dec. 31, 2022)

Waste, 802 MW

j)— Nuclear, 32,649 MW

f Oil, 6,424 MW
Solar, 2,707 MW

Hydro, 8,238 MW
Wind, 3,508 MW

Coal, 44,293 MW

PJM
184,833 MW

Natural Gas, 86,212 MW —©
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é@ﬂ{m West Virginia — Existing Installed Capacity

) ‘ (CIRs — as of Dec. 31, 2022)

Wind, 299 MW \
Hydro, 224 MW — g

Oil. 1 MW — S \AY

Natural Gas, 1,112 MW — @) | Total ®— Coal, 12,532 MW
14178 MW
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PJM Queued Capacity (Nameplate) by Fuel Type

. (“Active” in the PJM Queue as of April 1, 2023)
Wind*,Natural Hydro, Other,
43,221 Gas, 824 MW 60 MW
MW 5537 _omii

./.

Storage,
55,037
MW

*Wind includes both onshore and offshore wind

www.pjm.com | Public PJM©2021



épjm West Virginia Queued Capacity (Nameplate) by Fuel Type

(“Active” in the PJM Queue as of April 1, 2023)

MW
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(March 2023)

é/ P~ 2005 — 2022 PJM Average Emissions

CO2 (lbs/MWh) S0O2 and NOx(lt

1,300, r9.0
- » Carben Dioxide 180

1,200+ = Nitrogen Oxides .
= Sulfur Dioxide 7.0
1,100+ +6.0
+5.0

1,000+ :

4.0
500 + +3.0

800 +

anaraanialy:

2005 2005 2007 2008 2009 2010 2011 2012 2013 2014 201 5 2016 2017 2018 2019 2020 2021 2022
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Reliability Papers and Studies

é/pjm Energy Transition in PJM: Emerging Characteristics of a Decarbonizing Grid

Energy Transition in PJM: Emerging Characteristics of a
Decarbonizing Grid — A

Introduction

This document contains supporting information for the PUM white paper,

Characteristics of a Decarbonizing Grid (PDF), based on stakeholder questi
described below were used in the second phase of analysis, which began i
be a fving study, in which assumptions are continually refined based on in
Future phases of the study will include updates to core assumptions and ad)

Scenario Development

State and Corporate Policy Analysis
In order to inform scenario development, PJM analyzed goals and policies |
retiements. PJM used two toinform
referenced medium-term poiicy goals through 2035, and the Accelerated ca
The gaals and policies of sates and uiiies described below were pdated
began in 2021. As these polices and goals continue to evalve, PJM will cor
inform the assumptions in fuure phases of the study.

State Goals.
State Renewable Portfolio Standards (RPS) require suppiirs to use wind,
Mages of total demand. i

phase of analysis:

NJm DCm VAE

50% by 2030 100% by 2032 100% by 2050 (

MD = PAm NCm

50% by 2030 18% by 2021 12.5% by 2021

DEm 1 OH

40%by 2035 25% by 2026 8.5% by 2026
(This hase o he study was
conducad prirto CEJA!,

‘which wil b incoporated n

Includes: = Minimum solar requirement = Non-renewable alternat

+ CEJA stands fo linois’ Cimate and Equitable Jobs Act.

Reliability in PJM: Today
and Tomorrow Energy Transition in PJM:

PJM Interconnection Resource Retirements, Replacements & Risks
March 11, 2021

‘v im.com| For Publc Use

Energy Transition in PJM:

Feb. 24, 2023 Frameworks for Analysis
__ Dec. 15, 2021
For Public Use

For Public Use
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L oad Growth Forecasts

MW
1 75, ) -esssuessmmeesemmsnrsonssesosusonsesseessetoseses s s s e SRS Electrification Adjusted for Data Centers ..

_| Load Forecast — Summer Peak -
2023 =12022 -

170,000 -

165,000 -
160,000

155,000 -

150,000

145,000
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
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Forecasted Retirements (2022—2030)

Total Forecasted Retirement Capacity (GW) Other
2022 Announced - *
Policy
Economic

0 5 10 15 20 25 30

This 40 GW represents
21% of PJM’s current
192 GW of installed generation

*Other includes diesel, etc.
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é/ PJM Forecasted New Entry (2022—-2030)

Total Added Capacity

Annual Added Capacity (MW) ) . [Nameplate]
Queue: Expanded Queue: MW ¢
7.000+ P ’ )
| :)OC @ Thermal O Thermal [107,426 MW] Jsocc
6,001 © Reneuable . O Renewabie _-Q 130000
@ Storage O Storage | ’¢'
-
50001 e 25,000
"

Expanded - R

4,000 P - 20,000

3,000+ 15,000
2,000 10,000
1,000+ 5,000
0 0

2022 2023 2024 2025 2026 2027 2028 2029 2030
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é/ Interconnection Queue Projects By Year

60

500 1353
) 610
- 495 470

408 424 .
4 152 387
244 239 280 l
J . . l

PJM©2021
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éyﬁmm Study Projections

GW 257 GW
250
.@- High ISAs
200- -@- Medium ISAs
-@- Low ISAs
@+ Cumulative Studies
150
100+
50
0

2023 2024 2025 2026
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Interconnection Process Reform Timeline

April 23, ,2021 Aprll 8, .2022 Nov. 29, 2022 Jul. 10, 2.023
Stakeholder’s begin queue Final meeting of . Interconnection

. ; FERC issues order
reform through Interconnection Interconnection Process A0DOVING reforms Process Reform
Process Reform Task Force Reform Task Force PRIOVING Transition begins

6 6 0

SR S

May-November 2021 April 27, 2022 | June 14, .2022
. PJM Members Committee Interconnection process
Stakeholders hash out issues . : .
n seven policy workshoos overwhelmingly endorses reform package filed with
POlcy P reform package FERC
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é/ What Problem(s) Are We Solving For?

RELIABILITY

Energy Transition in PJM: Energy Transition in PJM:
Resource Retirements, Replacements & Risks i
Frameworks for Analysis

Dec. 15, 2021

Feb. 24, 2023

The PJM fleet has Generation retirements We will continue to
adequate resources and may outpace new entry need some amount of
enough essential with a simultaneous thermal generation to
reliability services, likelihood of load provide certain essential
but we need our increasing, thereby reliability services until a
generators to perform creating resource replacement technology
when called upon. adequacy concerns. is deployable at scale.
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F~ 7 Our Reliability Concerns

The Immediate The Near-Term The Upcoming
) 9oncern | Concern Concern

Energy Transition in PJM: Energy Transition in PJM:
Resource Retirements, Replacements & Risks .
Frameworks for Analysis

Dec. 15, 2021

Feb. 24, 2023

Support Ensure Maintain & Attract
Resource Resource Essential Reliability
Performance Adequacy Services
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Initial Actions To Support Reliability

a N
CIFP/RASTF Reserve Load Following/ Short-Term
Priorities Certainty Dispatchability Forecasting
\____ | Proactive Planning: Proactive Planning: Proactive Planning: )
LTRTP Resilience Interregional
a N hYa N N
LDA . RMR Policy Reliability Continued Queue
Modeling Improvements Safety Measures Improvements
a N a N 4 )
~— Energy Gas/Electric Winter Storm Elliott B
Assurance Coordination Report
N J N / \_ /
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Ensuring a Reliable Energy Transition

‘ Tools Sign In 2 ‘ Calendar

é/ | about pjm | training | committees & groups | planning | markets & operations | library

Ensuring a Reliable Home » About PJM » Ensuring a Reliable Energy Transition a

Energy Transition

Who We Are V¥ Ensuring a Reliable Energy Transition

Member Services V' “Ensuring a Reliable Energy Transition” is a multiyear

Careors v initiative to preserve the reliable delivery of electricity

as the grid undergoes historic transformation.
search | Communities | Calendar

It affirms PJM’s leadership role as an independent

. : g ; regional transmission organization in identifying and
ittees & groups ‘ planmng ‘ markets & operatlons ‘ llbrary addressing challenges to reliability amid the ongoing

shift to a bulk electrical system that increasingly relies

on renewable energy.

;l;rendlng TOP'ICS Through this initiative, PJM will clearly articulate

2022 Regional Transmission Expansion Plan established reliability concerns as well as actions to be

Report (3 taken to support reliability and alleviate these concerns.

A Development and implementation of these initiatives
i can only be done in concert with all stakeholders and
" Energy Transition in PJM: Resource

Retirements, Replacements & Risk

government partners.

! Winter Storm Elliott Info &

Ensuring a Reliable
Energy Transition
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Thank You!
and
Questions
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