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épjm PJM as Part of the Eastern Interconnection

Member companies 1,090
Millions of people served 65+
Peak load in megawatts 165,563

Megawatts of generating capacity 183,254
Miles of transmission lines 88,185
Gigawatt hours of annual energy 770
Generation sources 1,419 B
Square miles of territory 368,906

Sats sened 3 21% of U.S. GDP
4 Produced in PJM

As of 2/2024
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é- - Industry Paradigm Shift

Unprecedented number of changes in the power industry

Storage and Distributed energy
renewables resources

Customer
Alternative beh:hvg?creand
technologies Fuel swap
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Industry Paradigm Shift

Unprecedented number of changes in the power industry

Distributed energy Energy efficiency
resources
FERC Order No. 2222: I ) .
Participation of DER I 0 ['ﬂ

Aggregations in 8
Wholesale Markets l I bChust_omerd
ehavior an

choice
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-é\l Snapshot of DER in PJM Today

Wholesale DER
Demand Response Generator
Customer-sited generation: Front-of-the-meter Retail/rooftop solar
Offers into capacity, energy and/or generation: Offers
ancillary services markets into capacity, energy Municipal electric
20% and/or ancillary company distribution-level generators
79% Naturalo 1% services markets Industrial generators,
Diesel Gas Other Mostly solar but combined heat and power
Remaining ~8 GW of DR is load modification also other fuels Emergency backup
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é Order 2222

Allows DER aggregations to participate in PJM wholesale markets, where

technically capable, taking into account physical and operational characteristics.

“Distributed energy resource” or “DER” is “any resource located on the distribution
system, any subsystem thereof or behind a customer meter.” (114)

“[tihese resources may include, but are not limited to, electric storage resources, distributed
generation, demand response, energy efficiency, thermal storage, and electric vehicles and their
supply equipment.” (114)

“DER aggregator” is “the entity that aggregates one or more DERs for purposes of
participation in the capacity, energy and/or ancillary service markets of the RTOs/ISOs.” (118)
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Order 2222 Considerations

Order 2222 directs changes to allow aggregations of distributed energy resources

(DER) to participate in PJM wholesale markets.

Jurisdiction &
Interconnection

Addressing state and
FERC jurisdiction
over DER and DER
aggregations for
interconnection,
operations and

market participation
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Operations

Market
Design

Allowing DER
aggregations to
participate in the

wholesale markets
(capacity, Energy &
ancillary services),
where technically
capable

Settlements

Coordination

Defining a
coordination
framework between
PJM, utilities and
RERRA; managing
distribution and
transmission safety &
reliability
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é/ = PJM'’s Principles for Order 2222 Filing

PJM’s proposal for the DER aggregation model in response to FERC Order
2222 was guided by the following principles:

= Removing barriers to market entry for DER

= Maintaining or enhancing system reliability

= Respecting state jurisdiction

= Upholding parity between market participation models where applicable

= Seeking a simple implementation that may evolve over time
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épjm PJM DER Aggregator (DERA) Model Framework

Component
DR DER Capacity DER
i Aggregation Resource Aggregator
DER Aggregation _E_

| e

Market PJM
Participant Markets

Resources e
0—’ .lll=§-_j:.'-—
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é/pjm EDC Coordination — DERA Participation

DER
Registration/

Performance
md Compliance &
Settlements

Interconnection md Operations

Utility Review
Process

Utility/State PJM Order 2222 Framework
Process
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200 Component DER Registration Process

State Initiation 60-Day Registration PJM Approval
: 15 : Window
DAYS 45 DAYS i 15 DAYS
: — PJM
DER customers | = CompDER DERA to submit certified EDC reliabilitv revi " | approves/denies
obtain local IA* |:| Component DER | certification component DER(s) on Y review registration;
: | submitted by DERA registration : | applies pnode
. [ o ) .
9PJIM and DP\!M and : EDC | EDC to pe.rfo_r.m any
verify certain data; necessary reliability studies
EDC : :
o EDC provides for DER aggregation
notified e ;
transmission node resources’ market

participation; provides
recommendation to PJM

O PJM [1EDC []DERA *if required by state/local utility
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é/l,mmm Operational Coordination

= bJM Utility &
— — ::: :::IIIIIIII:::
\ Telemetry wn :”” =
e
Market Dispatch ,
Parameters Signals Override
Commands | Utility will determine DER overrides
< X and maintain distribution system
@ $ Telemetry | safety, reliability and power quality.
ez o | Override Commands
_/ D Telemetry
_ _ _ Telemetry DER
Market Function Operation Function « . ;
Dispatch
Signals
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é- - Order 2222 Compliance to Date

In September 2020, FERC issued March 1, 2023: FERC July 25, 2024: FERC
Order 2222 directing all ISOs/RTOs responded and sent PJM issued Order largely
to open their markets to aggregations of | back to the drawing board | | approving PJM's substantive
DER on a number of issues. design propc:sal
R :
x’ E
;' .
¥
Feb. 2, 2022: PJM detailed its plan Sept. 1, 2023: PJM filed its
to comply with Order 2222 in a filing revised compliance plan and is
to FERC. waiting for FERC Order.

Proposed Implementation Dates:
« Capacity: July 1, 2025, for the 2028/2029 BRA — FERC Approved in June 2024
« Energy/Ancillary Services: Feb. 2, 2028** - PUM’s Proposed Extension Request
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