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-é’pjm PJM as Part of the Eastern Interconnection

Member companies 1,110+
Millions of people served 6o+
Peak load in megawatts 165,563
Megawatts of generating capacity 183,254
Miles of transmission lines 88,115 |

Gigawatt hours of annual energy 795
Generation sources 1,419 |
Square miles of territory 368,906
States served 13+DC -

21% of U.S. GDP
Produced in PJM

As of 2/2023
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AP

PJM formed
BG&E and GPU join

The History of PIM

Dominion joins PJM

PJM Interconnection

Association formed

Duquesne Light joins PJM

PIM sets a new

all-time winter peak
of 143,129 MW.

Interconnection| Public Utilit Allegheny Power | £ | Reliabilityirst Corporation | | PIMincludes its Capacity
is world’s first Efaréngﬂft Regulatory : : joins PJM Performance product
COﬂtIﬂUIﬂg E Policies Act Energy E NERC certified as Electric In ItS annual capamty
power pool £ | PEPCO joins | | (PURPA) Policy Act | |PIMRTO status | : |Reliability Organization auction for the first time.

i ACE and : —m— T
E;Erliﬁé:; Eghgg[éﬁ‘é?t; E;sstta%ndﬁyurgamege DP&L join FERC ord?r888 Commonwealth ATSIand CPP| | EKPC joins PIM | OVEC joins PIM
sales and transmission m_ Edlson, American join PIM
]953 Electric Power and :
_ PJM Interconnection | | Dayton Power &
NERC established established as an Light join PIM -
independent company Duke joins PJM

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

PJM Does:
« Direct operation of the PJM Does NOT:

transmission system « Own any transmission or
generation assets
* Function as a publicly traded
7 IREIE L NPtz company with shareholders and
from PJM members gt
concerns around “earnings

» Coordinate maintenance e Perform maintenance on

of grid facilties generators or transmission -
systems (e.g., repair power lines) Transmission PJM

« Serve or direct any end-use Owner (TO) Operating

customers (retail) Agreement Agreement

PJM
Open Access Reliability
Transmission  Assurance
Tariff (OATT)  Agreement

 Remain profit-neutral

PJM © 2024
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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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,éxpjm PJM’s Role as a Regional Transmission Organization

PLANNING OPERATIONS MARKETS
- “{'\:ﬁf x "J.- v-:(_-'—,’ "— - " By Zone
Planning for the Matches supply Energy Market
future like... with demand like... Pricing like...

Air Traffic Process
Control
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Consumer Savings Value Proposition

$1.2-1.8B

&
N
& SAVINGS

SAVINGS

Total Annual
PJM Value

10+ M

fewer tons of
emissions
(annual avg.)

$1o1 -1 03 B

SAVINGS

——All numbers are estimates. —

e . .
grat"”g More Ef'i"tt"'t'e""i'L
PJM © 2024
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épjm PJM — Existing Installed Capacity

(CIRs — as of Dec. 31, 2022)

Waste, 802 MW

\X)— Nuclear, 32,649 MW

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

Hydro, 8,238 MW
wWind, 3,508 MW

Coal, 44,293 MW

PJM
184,833 MW

Natural Gas, 86,212 MW —©
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épjm Maryland — Existing Installed Capacity

(CIRs — as of Dec. 31, 2022)

Nuclear, 1,708 MW ———— Qil, 1,393 MW
Waste, 102 MW — @
Solar, 94 MW
Hydro, 592 MW
MD/DC Wind, 76 MW

Total

11,159 MW
Coal, 1,758 MW

Natural Gas, 5,436 MW ——©
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é Maryland — Average Emissions (lbs/MWh)

(March 2023)

Ve SO, and NO,
R (Ibs/MWh)
1,400 o
1.300 mm Carbon Dioxide
| _ I Nitrogen Oxides 14
1,200 - Sulfur Dioxide 12
1,100 - 0
1,000 - :
900 - A
800 - .
“Hnn 1.1
600 - II II _ || II II =R

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152016 2017 2018 2019 2020 2021 2022
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A p]m PJM Queued Capacity (Nameplate) by Fuel Type

(“Active” in the PJM Queue as of Dec. 31, 2023)

I Storage,
53,846 MW

= Wind*,
35,991 MW

@ Natural Gas,
4,848 MW

® Hydro,
325 MW

= Other,
56 MW

PJM RTO

229,538
MW

W Solar,
134,472 MW

*Wind includes both onshore and offshore wind
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é Maryland Queued Capacity (Nameplate) by Fuel Type

(“Active” in the PJM Queue as of Dec. 31, 2023)

= Storage,
3,937 MW @ Natural Gas,

45 MW

@ Wind,
80 MW

® Hydro,
15 MW

Because Maryland’s offshore wind projects are
proposed to interconnect into Delaware, they
are captured as Delaware’s queued capacity in
PJM’s RTEP.

H Solar,
3,284 MW

There are 6,674 MW of nameplate offshore
wind capacity queued in Delaware currently
“Active” in the PJM interconnection queue. An
additional 255 MW of Maryland offshore wind
has signed an interconnection agreement.
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‘é/ PJM Strategic Pillars

Faclilitate

Decarbonization @ hGrid of Innovation
Policies Reliably the Future

Reliably And Cost Effectively
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Reliability Papers and Studies

,éopjm Energy Transition in PJM; Emerging Characteristics of a Decarbonizing Grid

Energy T in PJM: istics of a

Decar g Grid - A

Introduction

This document contains supparting nformation for the PJM wite paper,
he b ni (PDF), based on stakeholder quast]

cescrived. egan
be a iving study, in which assumptions are consrually refined based on.
F f y o bors and

Scenario Development

State and Corporate Policy Analysis
I order 1o inform sceario development, PJM analyzed goals and polices |
retrements.

referenced medium-term poiicy goals Brough 2035, and the Accelerated ca
The goals and poicies of states and ulites descrbed below were updated
began i 2021, As these polices and goals continue fo evahve, PJM wil cor
inform the assumptons in e phases of the study

State Goals

RPS i,
serve increasing peroentages ofttal demand. The following RPS poicies i
phase ofanalyss:

NJ =
50% by

(CEJA stands for Binois Climste and Equlable Jobs Act

Winter Storm Elliott L vt e
Event Analysis and Report Energy Transition in PJM:

Y

duly 17,2023 Resource Retirements, Replacements & Risks Energy Transition in PJM:
Feb. 24,2023 Frameworks for Analysis
Dec 1236
For Public Use

For Pubic Use
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é/ Load Growth Forecasts

MW
1755, 0000 —r+--vvvvvvreeressssssmossssneres s Electrification Adjusted for Data Centers ...

_ | Load Forecast — Summer Peak -
2023 == 2022 -~

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) Coal, Natural Gas,
2022 Announced 60% 30%

- e S
Policy
Economic
0 5 10 15 20 25 30
This 40 GW represents ot?er,*
21% of PJM’s current 10%

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]
7,000 - Queue: Expanded Queue: 30,610 Mw - 35,000
@ Thermal @ Thermal [107,426 MW]
6,000 - O Renewable O Renewable _ ,O - 30,000
| @ Storage © Storage ) ‘a”
5,000 - =" - 25,000
’,4" ik
4,000 - Expanded ”o"’ 15,113 iU - 20.000
Qu e_Uf_-—" 55,844 MW]
3,000 - —g-="" D |+ 15,000
Queue —— '
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

1,600 1
1400 - 1,353
1200 -
1,028

1,000 -

800 - 708

610
07 495
470
408 424 387
400 - 352
244 239 280
N . . .
0 .

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

www.pjm.com | Public PJM © 2024




é/ Interconnection Process Reform Timeline

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

. ; FERC issues order
reform through Interconnection Interconnection Process Process Reform

Process Reform Task Force Reform Task Force approving reforms

Transition begins

5 5 0 s

2021 2022 2023
June 14, 2022
: PJM Members Committee Interconnection process
Stakeholders hash out issues : : .
in seven policy workshops overwhelmingly endorses reform package filed with
reform package FERC

www.pjm.com | Public
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%/ Interconnection Queue Breakdown and Timeline

~40 GW
Through the queue but 46 GW 61 GW
not yet constructed Transition Cycle 1 Post Transition
Through 2023 Mid-2025 2026 and Beyond
2023 2Q24 2025 2026 >
| |
26 GW 99 GW
Fast Track Transition Cycle 2
2024 Through Q3 2026
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Projects To Clear PJM Interconnection Process
4 in 2024 and 2025

Number of Total Nameplate

By State Projects Capacity (in MW) Solar + Storage, 14.1%
DE 5 1,184 20
L 39 13,798 Storage, 12.7%
IN 69 13,475
KY 39 4,125 By Technology/ — Wind, 6.1%*
MD 6 1,288 Fuel Type
Mi 8 887 Total Nameplate ® Merchant Transmission, 5.7%
NC 25 1,775 Capacity B 0/ %%
NJ 25 1,528 72,090 MW 2 Other, 2.4%
OH 72 8,613 -~ Offshore Wind, 8.2%
PA 108 5,065
VA 162 19,012 ® Solar, 50.8%
wv 15 1,350
Total 6816 72,090 *Includes one combined Wind & Solar facility of 199 MW

**Other: Natural Gas (1,647 MW, 2.3%) and Hydro (51 MW, 0.7 %)
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%/ U.S. Interconnection Queues — S&P Global

Average time from queue date
to proposed online date (months)

PIM

MISO

ISO-NE; West
CAISO; Southeast
NYISO

SPP

60 70

o
—
o
N
o
w
o
o)
o
n
o

As of June 28, 2023.

Active queues only.

Only includes interconnection queues for which sufficient details were available.
Source: Public company reports (see Excel attachment for details).

© 2023 S&P Global.

PJM © 2024
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(Jan. 2023 — Dec. 2023)

z f ]m Maryland — Net Energy Import/Export Trend

-2,000

-4,000

-6,000

-8,000

[ I I [ I I
Jan 23 Mar 23 May 23 Jul 23 Sep 23 Mov 23

Positive values represent exports and negative values represent imports.

www.pjm.com | Public PJM © 2024




é/ What Problem(s) Are We Solving For?

RELIABILITY

Energy Transition in PJM: Energy Transition in PJM:

Resource Retirements, Replacements & Risks

Frameworks for Analysis

Feb. 24, 2023 Dec. 15, 2021

For Public Use For Public Use

. : R
. "ﬁ..—_ 5
’ BT ;- By
s, ~ 85 ~
v 4 K- ~

2 T

The PJM fleet has Generation retirements We will continue to

adequate resources may outpace new entry need some amount of
and enough essential with a simultaneous thermal generation to
reliability services, likelihood of load provide certain

but we need our Increasing, thereby essential reliability
generators to perform creating resource services until a

when called upon. adequacy concerns. replacement technology

Is deployable at scale.
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The Immediate

Concern

Support

Resource
Performance

www.pjm.com | Public

The Near-Term
concern

Energy Transition in PJM:

Resource Retirements, Replacements & Risks
Feb. 24, 2023

For Public Use

Our Reliability Concerns

The Upcoming
Concern

Energy Transition in PJM:
Frameworks for Analysis

Dec. 15, 2021

For Public Use

Ensure

Resource
Adequacy

Maintain & Attract

Essential Reliability
Services

PJM © 2024




é/ Initial Actions To Support Reliability

e D
( CIFP/RASTF W Reserve ( Load Following/ ( Short-Term W

Priorities Certainty Dlspatchablllty Forecasting
(Proactlve Planning: w (Proactlve Planning: w Proactive Planning:
LTRTP Resilience Interregional
« D « D
LDA RMR Policy Reliability Continued Queue
Modeling Improvements Safety Measures Improvements
( Energy | ( Gas/Electric W ( Winter Storm Elliott
Assurance Coordination Report
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m 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 @
Energy Transition

Who We Are ¥ Ensuring a Reliable Energy Transition

Member Services v

“Ensuring a Reliable Energy Transition” is a multiyear

Carcors 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
. . . . regional transmission organization in identifying and
ittees & groups ‘ planmng ‘ markets & operatlons l1brary 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 taken to support reliability and alleviate these concerns.

‘ Development and implementation of these initiatives

bl can only be done in concert with all stakeholders and
" Energy Transition in PJM: Resource

Retirements, Replacements & Risk

government partners.

Winter Storm Elliott Info (=3

. Ensuring a Reliable
Energy Transition
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é/ Maryland Policy Takeaways

« Avoid policies meant to push generation resources off of the system during
these years where we are waiting for significant renewable construction.

* Analyze your state/local challenges in the deployment of new generation
resources and electricity infrastructure, and enact policy to facilitate
greater/quicker construction.

 PJM is a resource to assist in your policy discussions.

« Government intervention in Brandon Shores/\WWagner issue is required to
allow for units to run until 2028 to avoid the risk of customer shut-offs.
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