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PJM'’s Role as a Regional Transmission Organization

’ Regional Market

for Electricity

Air Traffic
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Match Power Generation to Customer Needs



PJM - Primary Focus
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The Grid
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PJM as Part of the Eastern Interconnection
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e
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Member companies 1,110

Millions of people served 67+ B

Peak load in megawatts 165,563 |
Megawatts of generating capacity 182,036 7~=~—_Lj
Miles of transmission lines (BES) 88,333 '
Gigawatt hours of annual energy 800,004 — -
Generation sources 1,486

Square miles of territory 369,054

e

States served 13+DC

As of 2/2025



Nine Major Naorth American RTOs/ISOs
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NERC Regions

Midwest Reliability Organization (MRO) =

Northeast Power Coordinating Council (NPCC) o
Reliability First (RF) .- ‘“"
]

SERC Reliability Corporation (SERC) RNy
|

A /-
S - i

-
-5 4y

WES" NPCC

= PJM territory within
" RF and SERC

Y
Texas Reliability Entity (Texas RE) “ -

Western Electricity Coordinating Council
(WECC)



How is PJM Different From Other Utility Companies?

PJM Authority Provided by Contract

o

PJM Does:

* Direct operation of the
transmission system

» Remain profit-neutral PJM Does NOT:

» Maintain independence * Own any transmission or
from PJM members generation assets

PJM T
o e Reliability

Transmission
Tariff (OATT)

Assurance
Agreement

: : * Function as a publicly-traded company
* Coordinate maintenance * Take ownership of the system’s energy

of grid facilities » Perform maintenance on generators or
transmission systems (e.g. repair power
lines)
« Serve or direct any end-use
customers (retail)

Transmission
Owner: (TO)
Agreement

PJM Operating
Agreement
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Joined in 1927
Duquesne MetEd
: Light Company

Joined in 1956 ) Rockland Electric H
5 >
Joined in 1965
PSE&G
Joined in 2002 o Elestic
. . Baltimore Gas
Joined in 2004 j Duke T & Electric
Joined in 2005 Delmarva
'] Ohio Valley Electric R Power & Light
. . Corporation
Joined in 2011 . Pepco

Joined in 2012

Joined in 2013
Joined in 2018

0
-
O
-
O
—fn
O
—
<
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Independence and Governance Process

Independent Board of Managers Market Monitor

Members Committee

Competitive Retail Utility Electric Wholesale

Generation Owners Transmission Companies & Distributor & End Use
Owners Trading Companies Retail Business Customers
(Industrial)

* Independent Board of Managers
» Stakeholder process — provide balanced stakeholder input

 Established process for discussion of market evolution

6039 10



PJM Control Room Overview
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PJM Control Room Positions and NERC Responsibilities

~ Transmission T,
~ Operator (TOP)

Power
Dispatcher

Generation

Dispatcher

Balancing
Authority
(BA)

Reliability
Coordinator
(RC)

Shift
Supervisor

The Shift Superwsor

JVJ/LL—JU related to

Master *’mﬁj‘” Reliability

Coordinator

Engineer

All operators are NERC and PJM Certified

14



Load Forecasting



What Affects Load (Customer Demand)?

e Weather
— Temperature L.
il N
— Dew point |
A
— Wind speed Y ek

— Clouds » g
— Time of day w/ l \(

e Season

— Fall, Winter, Spring, Summer

e Human behavior

6033 16



Summer Load Curve

Megawatts

Typical Peak

120,000 -

110,000 -

100,000 -
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Winter Load Curve

Megawatts

Typical Peak
100,000
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Midnight 4 am 8 am Noon 4 pm 8 pm Midnight
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Electricity Demand Growth
(2021-2025)

Load (MW)
225,000,

205,000/

185,000,

165,000

145,000

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040



Forecast Adjustments

e |Load Adjustments:
— Data Centers (AEP, APS, ATSI, BGE, Comed, Dayton, PECO,PL, PS, Dominion);
— Industrial (AEP)
— EV Battery Manufacturing (COMED);
— Steel Facility (Duke);
— Port Electrification (PS);
— Voltage Optimization (Dominion);
— NRBTMG (ATSI, Dominion);
— Peak Shaving Adjustment (EKPC)



Forecast Adjustments

MW
80,000 -
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20,000 -
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Real-Time
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Generation Dispatch Operations

Maintain System Control

— Generation / Demand balance

Maintain Adequate Reserves

— Operate on contingency basis

Implement Emergency Procedures
— To keep the lights on!
Synchronized Reserve/
Regulation Market
— Clear Market

— Administer real-time optimization

Demand &
Exports &
Losses

140,000

Q\C
,,,,,,, oae

100,000

20,000

80,000

1 3 5 7 9 11 13 15 17 1

A

Midnlght Operating day (24 hours) R

23

“ucle"
m % ig

al yesources Ufﬁfze
,and high Q4
(ate g LMPD ¢

f‘fC.@SI/I',

o ambin,
ycles

9 21 23~
- Midnight



Economic Generation Control

e Purpose is to ensure that the least cost generation is
used to satisfy demand

e Enables power system to follow load as it moves from
valley, to peak, to valley over a 24-hour period

e Adjustments are allocated to generating units to
optimize economy

6042 24



Resources Scheduled to Meet Demand

Load (MW) RTO Load (MW)
150000
140000 - . .
Offers Sorted in Increasing Order

130000

120000

110000

100000

90000 \

80000 -

|

70000

Time (EPT
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ACE and BAAL monitor Supply and Demand

-1,500
o0 10:00

59.90 59.95 60.00 60.05 60.10
Pl calc last update: 9 secondsago ~ Frequency
TIMER is Yellow in Event (Countdown Mode)




Transmission System Operations

e Fnsure Security of the State Estimator — Computer
* Runs every minute

Transmission SyStem » Calculates flows, voltages
— Monitor transfer limitations (IROL) " \dentifies actual limit

violations

lowa

1

— Monitor thermal constraints
oz Y i i
Security Analysis

e Contingency Analysis

“| » Runs every minute

« Evaluates over 7,000
contingencies

* Provides “what if’

results

: ST
1]

e Direct Emergency Operations Troereen)

inois

e Direct Off-Cost Operations
— Generation shifts

s &0 LwEl

— Contract curtailments

Substations

+ 345 kV
+ 500 kV

e Coordinate Switching Sk AR

Transmission
345 kV

500 kV

| 765 kv
HVDC
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Power Transfer Limits

Thermal Limits
Voltage Limits

Stability Limits

6042
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Control Actions for Contingencies

Bus 1 Bus 3

B >
307 MW * Bus 2

o> 3>

513 MW 0 MW
0 Mvar .
4

820 MW
46 Mvar

e Generation Re-Dispatch

</ e System Reconfiguration
e Transaction Curtailments
N

6042 29



EMS Identifies a Potential Problem

PJIM EMS does “What If” analysis

If this line trips...

Bus 1 \

C1

Bus 3

820 MW
85 Mvar

- VY
g

/ 0 Mwar .
This line will overload... |

30
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System Reconfiguration

P———p

820 MW
31 Mvar .
>

410 MW

31

Bus 3

Line from Bus 2 to Bus 3
switched out to prevent

overload




Contract Curtailments

Scheduled Contract Path

Bus 1 Bus 3

B> > > 3> » % 3y 3
307 MW = Bus 2

B> >3 > > > =

513 MW 0 MW
0 Mvar .

Curtailing contract could fix problem

6042 32



Generation Re-Dispatc

., DSM, Anditing

CUSTDI-'I‘I ZED ENERGY SOLUTIONS

Published Status: LMP (# Reserve (% Regulation

(]
RTOSR (1) RTOPR () MADSR () MADPR (1)
Emergency Procedures @ | Constraints

Locational Marginal Pricing Map @

Locational Marginal Prices @ @

As of 1.12.2016 13:10 EST

e DA $26.35
RT $29.06

DA $26.87
RT $26.59

At a Glance Ancillary Services MCP Ties & Interfaces Wind & Weather

I ocational Marginal Pricing | 1T SCFD Forecasted IMP 1 oad  Dispatch Rate | ambda  Area Control Frror

My Data

I MP Alert Settings

() Reattime () payahead (®) Both Select LMP(s) | Lmp Average Values

Monitor COMPANY LINE
230 KV GRACETON-
SAFEHARB 2303

nu

Constraints
Last updated | 5.24.2018 08:00:00 EDT ‘ - |
Constraint Contingencies

Contingency CONASTONS00 KV CONASTON
5012/500-4 GCB B CONASTONS00 KV
COMASTON 5012/3-500B GCB C CONASTONS00
KV COMASTON 5012 LINE DEVY LINE 500 KV
COMASTON-PEACHBOT 5012 PEACHBOTS00 KV
PEACHBOT 123 DIS PEACHBOTS00 KV
PEACHBOT 235 CB PEACHBOTS00 KV
PEACHBOT 245 CE

Contingency CASEY 3345 KV CASEY 3 3526 CB

18.29

Jan 11, 2016

00:00

To | Jan 13, 2016

BC (DA)

COMED (DA)

DEOK (DA)

DOM (DA)

PE (DA)

PEP (DA

WESTERN HUB (DA)
BC

COMED
DEOK
DOM

Monitor COMPANY Newton — CASEY 3345 KV CASEY 3 3527 CB LINE 345 KV PE
f— f— 345/138 #2 for Newt - NEV/TON 3-CASEY 3 LN 2796 NEWTON 3345 KV 153.57 PEP
o a u p p y - e m a n pre— P Da sz9.05 Casey 345 kv FG NEV/TON 3 3497 CB NEVWTON 3345 KV — WESTERN HUB
RT $27.42 NEV/TON 3 3498 CB

1/13
416

DA $27.46

Al RT $27.06

| cClose |

Bus 1 Bus 3

———>— >—>—>—>
300 MW .
790 MW . pus 2
P >—
490 MW

30 MW .

us 1 generator - Decrease output

us 2 generator - Increase output
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Current Resource Mix and Future Projects



Current MFO Resource Mix in PJM Footprint

Wind, 11,544 MW, 6%

Solar, 11,372 MW, 6% — = C Coal, 35,802 MW, 18%
Other, 2,551 MW, 1% BN ®
o
\z\

QOil, 5,155 MW, 3%

0
Nuclear, 32,643 MW, 16% — @ — Natural Gas, 90,931 MW, 46%

Hydro, 8,492 MW, 4%



PJM Projects With Executed Final Agreements

Solar, 23,670 MW

# of % Of

Fuel Type

Offshore Wind, 1,387 MW

Projects | Generation
2%
Natural Gas, 5,059 MW — @
14 14%
- 37,691 mw
Hybrid, 871 MW ’ 0
/ \ Max. Facility Output 19 o
Other, 147 MW “/ 463 I 4%
| Projects
357 63%
Wind, 3,544 MW
Storage 31 4%
Storage, 1,387 MW 7 >1%




Active PJM Generation Interconnection Requests
Fast Lane — As of Feb. 7, 2025

Offshore Wind, 3.95%
Natural Gas, 5.32%
Hydro, 0.25%

Hybrid, 14.46% )
20,248 mw
Generation Capability

210

Projects Under
Study

Wind, 3.34%

Storage, 12.98% D

— Solar, 59.7%



Active PJM Generation Interconnection Requests
Transition Cycle 1 - As of Feb. 7, 2025

Offshore Wind, 13.62% \

Natural Gas, 3.11% RN )
[ )

Hybrid, 5.53% )

18,270 mw
Generation Capability

132

Projects Under
Study

Wind, 11.28%

@ —— Solar, 54.11%
Storage, 12.34% D olar, 0




Active PJM Generation Interconnection Requests
Transition Cycle 2 - As of Feb. 7, 2025

Hybrld 16.80% / Natural Gas, 5.55%
.\\) Hydro 0.04%
Wind. 2.13% Offshore Wind, 5.23%
Other, 0.03%
Storage, 23.51% )
51,857 mw
Generation Capability
530
Projects Under

Study

Solar, 46.71%



Differences Between IBRs and Synchronous Generation

Driven by power electronics and software

Can provide essential reliability services

Driven by physical machine properties

- Can provide essential reliability services

Synchronous Generation




IBR Effect on PJM Real-Time Operations

-

— 06:00

p— |

e

Day-Ahead Reports Bridged Constraints

Proactivity




Questions?

PJM Client Management & Services
Telephone: (610) 666-8980
Toll Free Telephone: (866) 400-8980

Website: www.pjm.com

The Member Community is PJM’s self-service portal for members to search
for answers to their questions or to track and/or open cases with
Client Management & Services



http://www.pjm.com/
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