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g/ Overall Timeline

* In June of 2020, PJM began analyzing how Energy Storage
Resources SATA Problem Statement which initially began looking at
all types of resources available and evaluation against planning
criteria in this presentation.

« At the conclusion of working item at PC, a package was developed
and approved by Planning Committee.

 The package was moved to Markets and Reliability Committee, and
work was put on hold.

* Phase 2, building upon Phase 1 began as a working item in August of
2025 in Operating Committee

« Phase 1 and 2 was moved to MRC in June 2026
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https://www.pjm.com/-/media/DotCom/committees-groups/committees/pc/2020/20200605-special/20200605-item-02a-storage-as-a-transmission-asset-problem-statement-clean.pdf
https://www.pjm.com/-/media/DotCom/committees-groups/committees/pc/2020/20200605-special/20200605-item-04-storage-as-a-transmission-asset-education-presentation.pdf
https://www.pjm.com/-/media/DotCom/committees-groups/committees/pc/2020/20201009-special/20201009-item-03-options-and-packages-matrix.xls

g/ Background

Guiding Principles:

« SATA participation in PJM Markets is out of scope

* SATA operations should be similar to a wired solution (SATOA)
« Operational procedures should be as streamlined as possible

« SATA s considered transmission only and not generation
Combined Deliverable:

* Detailed design for transmission only asset operation and associated
manual and tariff language building on 2020 Phase 1 proposal from
Planning Committee as to how it will be studied in RTEP process then
operated if chosen as most cost-effective transmission solution.
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é/ Prior Education Highlights

Phase 2 Education

Purpose:

Define detailed design and tariff/manual language for transmission-only battery storage assets selected through PJM
planning.

Key Principles:

No market participation, operated like a traditional wired transmission solution, and treated as transmission rather than
generation.

Expected Use:

Small, local reliability issues; typically <4-hour duration; deployed from RTEP studies when most cost-effective.

RTO Alignment:

Proposal closely aligns with FERC-approved MISO and ISO-NE SATA frameworks including transmission-only
classification, RTO operational control, cost-of-service recovery, and customer credit-back of energy settlements.
Market Impact:

SATA is a price-taker, does not submit market offers, and is intended to have the same operational and market effect as
a conventional transmission upgrade.

Bottom Line: PJM Phase 2 proposes a transmission-only storage model that mirrors existing
FERC-approved approaches while preserving reliability benefits and minimizing market

impacts.
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https://www.pjm.com/-/media/DotCom/committees-groups/committees/oc/2026/20260108/20260108-item-14a---storage-as-a-transmission-assest---sata---phase-2-working-item.pdf

é/ Prior Education - Comparison
CoreDesignElement  [Descripon _______________IMiSO____[ISONE ____[PJM |

Transmission-Only Storage planned, owned, and compensated exclusively as a

Classification transmission asset (SATOA) v v v

Selected Through Regional Identified as the preferred solution in the regional v (MTEP) v/ (RSP /Att. v (RTEP)

Planning transmission planning process K)

. Prohibited from all markets (DA, RT offers, Ancillary

Market Participation Services, Capacity) v v v

Price-Taker Can‘not sut:{mlt bids/offers; settles at LMP only when charging v v v
or discharging

Dedicated Pricing Node gglﬁ:ﬁizgslgned node used for settlement; no other trading v v v

Operational Control by RTO Dispatched under ISO/RTO functional control for reliability v v v
purposes only

Wired-Asset Analogy Operational |mp§ct treated as incidental, similar to lines, v v v
transformers, switching

Cost Recovery Method Cost-of-service transmission rates (not market revenues) v v v

Credit-Back of Energy Any net charging/discharging costs or revenues flow back to v v v

Settlements transmission customers
Explicit safeguards preventing simultaneous market and

No Dual Recovery transmission recovery v v v

Exit to Market Requires Must enter interconnection queue to become a market v v v

Interconnection resource if transmission need ends

FERC Determination Found JLI.S’[ and reasonable; not unduly discriminatory or v v TBD
preferential
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Design Components
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é/ Operations Design Component 1

*  Implementation
SATA must mitigate the identified RTEP
violation.

SATA operating types may include:
1 Operation of the SATA High None 1) Pre-contingency response

(automatic)

2) Post-contingency response

(automatic)

3) Local load securitv (automatic)

« Operation of SATA will be automatic for identified RTEP violation it was studied to mitigate.
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é/ Operations Design Component 2

PJM establishes timeframes when
charge and discharge schedules can be
accomodated.

Discharge occurs when needed to solve

2  Charge/Discharge of SATA High None dentified RTEP violation.

Asset owners responsible for
maintaining state of charge and
submitting schedules to PJM.

 Discharge occurs to mitigate RTEP violation resource designed to resolve.
 Charge occurs after designed use, coordinated with PJM, asset owner responsible
 Asset Owner responsible to maintain State Of Charge, made ready to respond as automated

www.pjm.com | Public PJM © 2026




é/ Operations Design Component 3,4,5
4B Dosign Components priority [ Status Quo _ BlPackage A - PJMiConstellation B

3 Telemetry of SATA High None EQEA Telemetry requirements same as

SATA State of Charge requirement

4  Telemetry State of Charge of SATA High None e s EETE

POI - Revenue grade meter, ESR -
5  Metering Requirement of SATA High None output telemetry standard telmetery scan
rate ( 2-10 seconds)

 Telemetry for SATA will be same as energy storage resources and include state of charge.
Metering is revenue grade meter.
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é/ Operations Design Component 6,7

: SATA will operate at intended use as per
6 Voltage Level High None RTEP study.
2 SATA Status High None _Ba’_rtery is offline, available to enable for
its intended use of the asset

« Operated at voltage as studied in RTEP
« SATA will be considered offline and available to enable for intended use.

www.pjm.com | Public PJM © 2026




g/ Operations Design Component 8
| #BDesign Components _________ Bllpriority B Status Quo__ BllPackage A-PJMConsteliaton |

The resource payment and cost allocation for SATA for the Annual
Transmission Revenue Requirement will be handled via Schedule 12 billing -
Transmission Enhancement Credits.

SATA resource will be paid via normal Energy Settlements for energy
injections/withdrawals reported via Power Meter. To avoid double

8 SATA Settlements High None compensation, the SATA owner must account for any Energy revenues earned
in the formulation of the next year's Annual Transmission Revenue
Requirements.

SATA resources should be modeled in separate sub-accounts to facilitate
accurate accounting of Energy settlements for actual charging/discharging
payments.

 Cost of service per Schedule 12 Transmission Enhancement Credits (TEC).

 As resource discharges for intended use, and charges to get ready for next use, settlements
calculates amounts, kept in separate sub-account.
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é/ Operations Design Component 9,10

| # B Design Components ____ Bllpriority Bl status o [BlPackage A - PJM/Constellation :

9  Interconnection Queue Entry High None Ineligible to enter the interconnection queue

Ineligible to partipate in PJM markets, SATA is a price taker when operated for

LN R Gl RRe] High None intended purpose, energy only resource, no capacity value.

* Not allowed in Queue
* Does not participate in PJM markets, no capacity value
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é/ Planning Design Component 1,2

1 Phase 1 - Sensitivity cases to ensure compliance with Planning : R

are ran ad hoc based on any issues
that may arise

2 e ecerable margin of oor, nrolmionto 5 High o curent cansideration of oad
Reliability year planning studies curves for reliability studies

« Speaks to SATA Sensitivity for Charge/Discharge
«  Sizing requirements and Timing Requirements
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4B catogory BlDesign Components _________Berioriy Blstatusaue______ Blpackage A PIM Approved Packags from OC and PC -

Reliability criteria High peak, and light load. Sensitivity cases SATA sensitivity with it charging and discharging in the study case

SATA must be sized appropriately to mitigate the reliability violation for a minimum
duration based upon sensitivity analysis using granular load curves, as available.

If granular load curves are not available, SATA must be sized to mitigate the

reliability violation for a minimum of 4-hours, based on Long-term Emergency
Rating.
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21 Planning Design Component 3,4
4B catogory BloesignCompononts _________ Blpriority Blstatusue________ BlPackage A PuM Approved PackagofromoCandpc |

Storage is modeled as discharging for
summer and winter studies but is
charging during light load study

The Queue battery generator under
study undergoes a Dynamic Dispatch
to determine the worst case loading
on any facility. Dynamic Dispatch
means that the battery is dispatched
in two seperate modes; as injecting
power (generator), and as consuming
power (load). Each flow gate
considers both dispatch modes so
that the loading reported on any
facility is whichever mode yields the
worst case loading.

SATA sensitivity with it charging and discharging in the study case. The sensitivity
case charge/discharge rates to be consistent with worst case violation studied

Phase 1 - Generator Interconnection Study criteria - special e

Reliability cases to consider High

Charge and discharge will not be studied at the same peak/valley case.

PJM will complete do-no-harm testing utilizing the capability of the controls as
4 Phase 1 - Design for violation and identify its role as a harmer or specified by the proposing entity

Reliability  a helper on other criteria tests L el bl Ul

Proposing entity identifies any additional violation mitigation or help

Special case considerations for how SATA is modeled summer/winter and light load
« No harm testing
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é/ Planning Design Component 5,6,7
4B category BllDesign Components _________ Bdlpriority Blstatusuo ________ ElPackage A PJM Approved Package fromOCandPC__________ K3

Phase 1 - Assumes transmission facilities Ensure SATA -::apablllty is able to meet performance reqmrements for the life of the
- Reliability e High maintain 100% capability facility, while recognizing the unavailability of asset while charging
SATA must be at the desired state of charge and available to mitigate the violation
as intended .
Phase 1 - . . . . .
6 Reliability Allowable modes of operation High None SATA operating types may include:
1) Pre-contingency response (automatic)
2) Post-contingency response (automatic)
3) Local load security (automatic)
PJM establishes timeframes when charge and discharge schedules can be
accomodated and will be documented in operating procedures.
Phase 1 - . S .
i Reliability e N Aol Asset owners responsible for maintaining state of charge and submitting schedules
to PJM. Submitted schedules would accommodate single peak and multipeak days
with allowance for off peak recharaina.

« Life of facility requirement
 Allowable modes of operation (in line with Operations usage)
« Charge and Discharge schedules
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Planning Design Component 8, 9
4 g Category _gDesignComponents _____________gPrioriy_gStatuisQuo g ge from OC and PC

Benefit measurements of SATA vs. traditional

8 F'“"’?seﬂ ) resources in reliability studies (subcomponents listed e S e
Reliability
below)
SATA estimated life should be a composite of all the major components (i.e.battery
cells, inverters, GSU, auxilliary equipment).
Facility costs include initial cost,
Phase 1 -

8a Reliabilit Cost elements High maintenance costs for the lifespan of SATA will not participate in its markets but will use the appropriate settlement
y the asset based on net present value mechanisms to settle the charging and discharging functions to offset the rate of
recovery (details in item #8 Phase 2 Operations)

Refits-SATA assets are limited to addressing

e P T B o i S A P

8b Phase 1- A yditional benefits Mediym  2nd available forany violations but o o' 202ty value. SATA assets are price takers when participating in the
Reliability their characterisitcs are limited to the - . . .
asset type energy market to meet their intended purpose, addressing an identified RTEP

violation.
Components of SATA can be replaced as needed.
Phase 1 - ‘ _ _ _ _ 'I'raditiopal assejs can be reti(ed atit's - ,
9 Reliability Lifespan and retirement considerations High end-of-life. Moving the asset is a At PJM's dlr_ectlon, _SATA can be relocatg:-d to a different area of the system to
maintenance cost, not a capital cost. |address a different identified RTEP violation when system needs change. This
would be driven by a baseline reliability study.

 Cost elements — aligned with Phase 2 package
« Additional benefits — clarifies used only for specific RTEP violation

« Lifespan and retirement — clarifies “to address different RTEP violation” which is inferred
from driven by a baseline reliability study.
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é/ Planning Design Component 10,11,12
DesinComnents g Priori Packa e A - PJM Approved Package from OC and PC

Phase 1- Market Generator Interconnection Study Process - special Only the network upgrades
10 Efﬁci-enc cases to consider Incremental Auction Revenue High associated with storage can be Status Quo - Not applicable to SATA
y Rights(IARRs) considered for IARR

Present: Generating, charging,
economic. (Dispatched by SCED to
minimize production cost, may

become depleted) SATA must operate to mitigate the identified RTEP violation evaluated using

Phase 1- Market PROMOD. (Generating/Charging)

1 Efficiency Allowable modes of operation High
2024 (Order 841/ESR
Implementation): State of charge
optimization based on parameters
provided by proposing entity
Present: Generating, charging,
economic. (Dispatched by SCED to
minimize production cost, may
become depleted)
Phase 1- Market : S . SATA must operate to mitigate the identified RTEP violation evaluated using
12 Efficiency Charge and discharge schedules and responsibilities  High 2024 (Order 841/ESR PROMOD. (Generating/Charging)
Implementation): State of charge
optimization based on parameters
provided by proposing entity

 Updated PC with changes on Market Efficiency just to clarify and align with OPS discussion
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g/ Order 1000 Market Efficiency

|dentify transmission upgrades that reduce congestion costs and improve overall production-
cost efficiency for PJM customers, while ensuring project benefits exceed costs. Market
Efficiency is one of the core drivers within the RTEP process and is subject to FERC Order
1000 competitive planning requirements (existed since 2014/15)

Congestion Screening

Market Efficiency Study (PROMOD)
Develop Solutions

Benefit-Cost Analysis

Stakeholder Review

RTEP Recommendations

o kwbdh =

PJM's Order 1000 Market Efficiency process uses congestion and production-cost studies to
identify transmission projects that provide net economic benefits to customers, then allows
competitive solutions to compete on a benefit-versus-cost basis before inclusion in the RTEP.
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Review/Endorsement Timeline
PJM Highlighted Time Period

MRC Preview MRC PC_ MRC first | MRC first MRC e MC
Read Informational Informational read read Endorsement | Endorsement
A A A deferred* A A A

June 2026 July - Sept 2026 Oct - Dec 2026
OC Review Governing Document work Conforming Language change,
Approved at June FERC submission
OC

® PIM Legend Entry

*deferred due to high volume of high-priority items at MRC/MC
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é/ Key Takeaways

1 2 3

 Combined Package « MRC will review and  MC Approval to final
Planning and move combined endorse package then
Operations Committee. package to MC file with FERC.
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g/ Contact

Facilitator:
Lisa Drauschak,
Lisa.Drauschak@pjm.com

Secretary:

Dave Anders,

David.Anders@pjm.com Member Hotline
Presenter: (610) 666 — 8980

Jeffrey Schmitt,

Jeffrey.Schmitt@pjm.com (866) 400 — 8960

custsve@pjm.com

Storage As Transmission Asset

www.pjm.com | Public PJM © 2026


mailto:Emanuel.Bernabeu@pjm.com
mailto:David.Anders@pjm.com
mailto:Jeffrey.Schmitt@pjm.com

BE ALERT TO
MALICIOUS PHISHING

Report suspicious email activity to PJM.
Call (610) 666-2244 or email it_ops_ctr_shift@pjm.com




