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EDC CORE PRINCIPLES

» EDCs are singularly responsible for distribution-level grid
reliability, as well as system, worker and customer safety and

security.

» DERs must be integrated into the distribution grid without
compromising the reliability, safety, power quality or
physical/cyber security of the electric grid.

» Tariff rules for DER aggregations must be flexible, allowing
for EDC/jurisdictional differences and EDC transitions
regarding DERSs.
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SUMMARY: EDC REQUIREMENTS

Operations Coordination Model
« EDC chooses model at the outset. EDC may choose to transition between models over time.
» Market /Dispatch Agent Role: Develop offer prices; determine how to deliver on bid.
« DERA or an DERA designee

» Dispatch Operator Role: Operates per Dispatch Agent instructions with authority to override to ensure
safety/reliability.

« EDC or EDC designee.
DER Telemetry Model
» EDC chooses the telemetry model at the outset. EDC can choose to transition between models over time.
« Telemetry device / data can be owned by the EDC or designated by EDC to 3 party.
« |If telemetry owned by 3" party, data must be provided to EDC timely and without cost.
EDC Overrides
« EDC has authority to override DERA dispatch both Day Ahead and Day Of.
Cyber Security
» DERA operations shall not present undue exposure of its participants to cyber breaches.
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OPERATIONAL COORDINATION MODEL
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OPERATIONS COORDINATION: CURREN

PJM < Market Agent
PJM «— Dispatch Agent “

Market
Agent will
reflect A\ o
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capability
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Dispatch
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How Utility communicates will be defined on
a utility-basis

Market Agent and Dispatch Agent

could be DER Aggregator, Utility or 3
party, designated by DER Aggregator in
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PROPOSAL

PJM «— Utility
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SUMMARY

* Proposal: Simplified version of the model providing flexibility to EDCs and
Aggregators.

» Aggregators can still be the Market Agent and the Dispatch Agent working with PJM on
the market bid and selecting which DERs to participate in the bid.

* The EDCs playing the role of the Dispatch Operator is necessary to maintain the
reliability of the grid. This includes being able to override Day Ahead or in real time if
there 1s an 1dentified constraint on the grid.

* Reasoning: Aggregations impact grid differently.

» Aggregators are not like normal generation currently seen on PJM’s system today. They
have a direct and complicated impact on reliability of the distribution grid due to their
locational diversity.

» Aggregators can't be treated like Demand Response due to their active source injections.
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OPERATIONS COORDINA

ION: PROPOSED MODEL

BES & Wholesale
Market Operator

_____________________________

Market Agent

Develops market bid

Dispatch Agent

Decides on how to deliver
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______________________________

EDC*™
Dispatch
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Dispatch Agent
instructions

Ensures grid
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Authority to Override
Day Ahead or Day Of

Market Agent and Dispatch Agent:
*DER Aggregator or DERA designee

Dispatch Operator:
**EDC or an EDC designee
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EDC REQUIREMENTS

e QOperations Coordination Model
« EDC chooses model at the outset. EDC may choose to transition between models over time.
» Market /Dispatch Agent Role: Develop offer prices; determine how to deliver on bid.
« DERA or an DERA designee

» Dispatch Operator Role: Operates per Dispatch Agent instructions with authority to override to ensure
safety/reliability.

« EDC or EDC designee.
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[ELEMETRY MODEL
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TELEMETRY MODEL

é/ Telemetry

+ What DERAs have to provide telemetry to PJM?
— Capacity & Energy Participation
— Ancillary Service Participation — faster scan rates

Alternative Approach:

(1) Further evaluate if telemetry is needed for all capacity participation (possibly dependent on technology and
size of DERA)

Telemetry discussion is focused on real-time data to be provided.
After the fact meter data will also be needed and discussed later in this presentation

www.pjm.com | Public 47 PJME2021

é/ Telemetry

» Aggregator will send telemetry values for the DERA to PJM
— MW telemetry values sent in all cases
— No MVAR data required to be sent to PJIM
— Transmit through Internet-based SCADA (Jetstream)
+ |CCP links to PJM also available
« Aggregators may be expected to have individual DER telemetry data
available

« Scan Rate frequency determined by chosen market participation
— Regulation: 2 second (Reg-D), 10 second (Reg-A)
— Energy: 10 second

Alternative Approach:
(1) Scan Rate requirement for Energy would be 1 minute.

PIM&2021

Discussion ltem

* Proposed strawman telemetry slides indicate that only a DERA will own and
operate the telemetry system and data.

Concerns

»  Other non-market telemetry needs including autonomous and active
management for DER’s (i.e. volt / var capabilities) are required by EDC'’s.

* Some EDC'’s already have customer DER telemetry installed for DER
management that can be leveraged for telemetry for PJM market use. The
current proposed model would have a redundant telemetry system installed
In these situations.

Thoughts

» Telemetry models should involve a multi-model approach to avoid redundant
telemetry systems at DER locations.

» [Ifa DERA is the telemetry owner, EDC’s may require capabilities to modify,
through telemetry, a DER locations active and autonomous modes that will
help to prevent constant utility overrides.
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DERS: MULTIPLE FUNCTIONALITY CONSIDERATIONS

Market Functionality**

’ s * ADER can active management commands that support FERC 2222 market
dispatching (Active Power Output Setpoint, Remote On/Off) via a communication
port on the inverter that is reserved for EDC use per the IEEE 1547.2018.

Power Quality Functionality

* ADER can receive autonomous settings that support locational power quality
(volt/var curve, volt/watt) via a communication port on the inverter that is reserved
for EDC use per the IEEE 1547.2018.

— * ADER can receive active management commands that support system power
quality (PF Setpoint, KVAR Setpoint) via a communication port on the inverter
KL : that is reserved for EDC use per the IEEE 1547.2018.

Reliability Functionality

. * ADER can receive autonomous settings that support system stability (voltage ride
through, frequency ride through) via a communication port on the inverter that is
reserved for EDC use per the IEEE 1547.2018.

Safety Functionality

* ADER can receive active management commands that support safety related tasks
(remote on/off) via a communication port on the inverter that is reserved for EDC
use per the IEEE 1547.2018.

** Only functionality covered
under FERC 2222 Order.
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ELEMETRY MODEL: CURREN
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ELEMETRY MODEL: ADDITIONAL APPROACH

DERA |4— .
l[m Benefits of Approach
1 ssets
Market
PIM Execution/ O\./erride . . .
[ ]‘_ Confirmation « Enables customer to have a single telemetry communication
Submits
Dispatches SySte m

« Allows EDCs to maximize DER market participation and
reduce non-outage related overrides caused by voltage
* DER Active Management Settings VIOI ations and Overl OadS

*  DER Autonomous Setting Programming

Market
Overrides

Market
Dispatches

, » Ensures effective override capabilities for system reliability
EDC Active Management

EDC Market Dispatch Tool Dispatching Tool an d S afety.

» Provides continuity of DER capabilities regardless of

¢  Cellular
(9) - e
(A) e communication customer changes to aggregators or market participation
Infrastructure

EDC Physical Telemetry
Device
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EDC REQUIREMENTS

 DER Telemetry Model
« EDC chooses the telemetry model at the outset. EDC can choose to transition between models over time.
« Telemetry device / data can be owned by the EDC or designated by EDC to 3 party.
« If telemetry owned by 3 party, data must be provided to EDC without cost.
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DER MARKET DISPATCH OVERRIDE

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
ONLY. THE CONTENT CONSTITUTES PRELIMINARY VIEWS
RECOGNIZING FERC ORDER 2222.



OVERRIDE DISCUSSION

é/ Operations Coordination
Prior to Day [ St nh ] )
Anead Run  (ECHEREERY onuptaad Discussion Item
11:00 parameters
AtterDay  Pom » Proposed EDC coordination slides are interpreted into meaning that the
rovide Aggregator an: Receives DA Schedule (TBD; o B} )
el Uiy By W DA : EDC only has the capability to perform post dispatch overrides.
- schedule
Re-Bid and PJM
Receives parameters, dispatches based on updated
I1T:r135d o parameterz. and commun'i)cates response ° CO n Ce rns

» Reliability and customer power quality need to take precedence over
F— pavea1 any market financial gain. In order to maintain this philosophy with
FERC 2222, EDC’s require override capabilities both before and after

, Operations Coordination ;
B market dispatches are executed.
PJM
Status Quo accordini IO?:gg;:IZz;ﬁ%%r:gzgﬁz
D o BES conetraints Thou a hts
Distribution [l » Depending on the DERA dispatcher model, the EDC would either need
Override RS to send the pre dispatch override to the DERA (DERA Dispatcher

Model) or not execute the dispatch (EDC DER Dispatcher Model)

* PJM communicates primarily with aggregator throughout the process

* PJM wants EDCs to be empowered to address issues on the
distribution system as quickly as possible

‘www.pjm.com | Public Coordination PJME2021
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OVERRIDE IMPLEMENTATION: TIME FRAMES

Priorto D
At::;rac? Ruar?, PJM
(11:00) Clears DERAbased on
I updated bid-in parameters
After Day PIM
Ahfg%';“” Provide Aggregatorand Utility
( I ) (TBD) with DA schedule

PIM

Submits or executes any pre-dispatch
overrides for unplanned outages and/or
transfers.

Re-Bid and . .
Intraday Receives parameters, dispatches based
(14:15) on updated parameters, and

communicates response

I DER DISPATCHER
DER Executes require dispatch through DER
Dispatch telemetry

Submits or executes any post-dispatch
overrides for unplanned outages and/or
transfers.
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OVERRIDE IMPLEMEN
ODS

METI

Prior to Day
Ahead Run
(11:00)

I Time Frame 1

After Day
Ahead Run
(13:30)

I Time Frame 2
Re-Bid and

Intraday
(14:15)

I Time Frame 3

DER
Dispatch

lTime Frame 4

A

ION: EXECU

ION

P

Non EDC
Dispatch
Operator

EDC
Dispatch
Operator

m

EDC will scrub
specific DER
asset(s) from the
execution plan.
EDC will
communicate
modifications to
dispatch plan to

DERA and PJM.

m

EDC will scrub
specific DER
asset(s) from the
execution plan.
EDC will
communicate
modifications to
dispatch plan to

DERA and PJM.

m

EDC will scrub
specific DER
asset(s) from the
execution plan.
EDC will
communicate
modifications to
dispatch plan to
DERA and PJM.

EDC will send
command to DERA
for DER asset
dispatch.
Communication from
DERA to PJIM will
occur confirming
override.

EDC will send
command to DER
asset and
communicate
modifications to
dispatch plan to
DERA and PIM
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OVERRIDE IMPLEMENTATION: DATA FLOW

DER Limit

AMI Meter Load / EDC Solar + Load Day Ahead Multi- Indications
Voltage Data Forecasting State Power Flow

DERA Bidding

Pre-Dispatch
Override Commands

EDC Distribution
Switching Plans

DERA Dispatching

Pre-Dispatch
EDC Transmission Override Commands
Switching Plans

Post Dispatch
Override Commands

DER Voltage/ VAR
Dispatch Engine
(Non Market)

PJM Day Ahead W
Market Dispatches J

EDC Volt/ VAR Device
Dispatch

Real-Time Power
AMI Meter Voltage
Data

Flow Engine

EDC Switchable Devices

EDC SCADA Data

(DER, Switchable
Device, Volt/VAR I Intra Day System

Device)
_I.> Day Ahead System
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EDC REQUIREMENTS

Operations Coordination Model
« EDC chooses model at the outset. EDC may choose to transition between models over time.
« Market /Dispatch Agent Role: Develop offer prices; determine how to deliver on bid.
 DERA or an DERA designee

 Dispatch Operator Role: Operates per Dispatch Agent instructions with authority to override to ensure
safety/reliability.

 EDC or EDC designee.
DER Telemetry Model
« EDC chooses the telemetry model at the outset. EDC can choose to transition between models over time.
« Telemetry device / data can be owned by the EDC or designated by EDC to 3" party.
« If telemetry owned by 3" party, data must be provided to EDC without cost.

EDC Overrides
« EDC has authority to override DERA dispatch both Day Ahead and Day Of.
Cyber Security
« DERA operations shall not present undue exposure of its participants to cyber breaches.

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
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CYBER SECURITY
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CYBER SECURITY: NEED FOR ADDED DISCUSSION

i REUTERS

By Nick Brown

ET NEWS  MARCH 19, 2018 / 7:18 PM / UPDATED 3 YEARS AGO

Puerto Rico power utility hacked but customer
data not at risk

NEW YORK (Reuters) - Puerto Rico’s bankrupt power utility, PREPA, said on

According to a report by Ponemon Institute, 91% of businesses have suffered
a data breach caused by a third party, with 44% suffering a breach within
the previous 12 months. Out of these 44% organizations, 74% data breaches
were the result of giving too much privileged access to third parties.™ ™

Monday it had b

compromised.

TODAY'S E EDITION

MANAGE SUBSCRIPTION
SIGN UP FOR NEWSLETTERS
WEATHER

News Local Opinion Sports Things To Do Obituaries
TRENDING: Brandon Crawford @ 10 Don'tcall it a 'passport’  Jobless claims jum Affordable homes in Sunnyvale  Joe M . " "
B e Key Statistics PJM Today
BREAKING NEWS  CDC panel to weigh youth heart risk from COVID vaccine Ml ||“:|I.|S U.f |:IEEI|:IIE S-E rllil Ed 55
NEWS = NATIONAL NEWS - News M . | f t L. I 34 23 E.
Largest meat packer getting back online after hack €S 0T transmission fines '
At least 40 food companies have been targeted by ransomware gangs over the last year GE"ET’H t| an ca p ac Itf i" Mw 1 Bn {] BE
0099 ) Square miles of territory 369,089
Area served 13 states + D.C.

*** Excerpt from securityboulevard.com article: Third-party Data Breaches: A Rising Threat
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Additional injection points created by FERC Order 2222 create added areas
which cyber hacking from domestic and foreign sources could occur.

Role based cyber security accountability needs to be identified for all
participants in order to prevent and mitigate cyber exposure Effective cyber
security compliance helps protect PJM, EDCs, Generators, and DERAs
and their customers.

Cyber Security compliance need to be identified and managed as they
relate to new market participants and responsibilities for FERC 2222
implementation.

Items That Need Cyber Security Discussion
* DER Telemetry and Metering Equipment Methods
* Market / Market Dispatch Software

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
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EDC REQUIREMENTS

Operations Coordination Model
« EDC chooses model at the outset. EDC may choose to transition between models over time.
« Market /Dispatch Agent Role: Develop offer prices; determine how to deliver on bid.
 DERA or an DERA designee

 Dispatch Operator Role: Operates per Dispatch Agent instructions with authority to override to ensure
safety/reliability.

 EDC or EDC designee.
DER Telemetry Model
« EDC chooses the telemetry model at the outset. EDC can choose to transition between models over time.
« Telemetry device / data can be owned by the EDC or designated by EDC to 3" party.
« If telemetry owned by 3" party, data must be provided to EDC without cost.
EDC Overrides
« EDC has authority to override DERA dispatch both Day Ahead and Day Of.
Cyber Security
» DERA operations shall not present undue exposure of its participants to cyber breaches.
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REALTIME DATA FLOW DISCUSSION
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REAL TIME DATA FLOW STRUCTURE

é/ Telemetry

+ What DERAs have to provide telemetry to PJM?

Discussion Item

~ Capacity & Energy Participation  Addition of DER locational load and generation requirements
Bl e Ll will add analytical complexity’s for embedded EDC’s within
another EDC. (i.e. municipality withing a transmission operator
Alternative Approach: te r r I to ry)
(1) Further evaluate if telemetry is needed for all capacity participation (possibly dependent on technology and
size of DERA)
Telemetry discussion is focused on real-time data to be provided. M
After the fact meter data will also be needed and discussed later in this presentation _ -
i » Current structure of embedded EDC entities is not structured to
e efficiently communicate aggregate load and generation through
ry Telemetry PowerMeter for FERC 2222 implementation.
» Aggregator will send telemetry values for the DERA to PJM
— MW telemetry values sent in all cases
-~ No MVAR data required to be sent to PJM ThOUghtS
— Transmit through Internet-based SCADA (Jetstream) . . .
- ICCP links to PUM also available » In order to stream line the real time data transactions for load
. :\?gigggle:ors may be expected to have individual DER telemetry data and generation, each EDC ShOUId be present the |Oad and

generation data for only its customers.

« Scan Rate frequency determined by chosen market participation
— Regulation: 2 second (Reg-D), 10 second (Reg-A)
— Energy: 10 second

Alternative Approach:
(1) Scan Rate requirement for Energy would be 1 minute.

PIM&2021
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ITEMS TO COVER

A View of Zonal Construct/Mathematics
 PJM Proposal

e PowerMeter Submittals

e Recommendation

* Highlight modifications
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A LOOK AT CURRENT MATHEMATICS & FUNCTIONALIZATION - LOAD

Step 1: TO Determine Zonal Load / Jurisdictional Boundary Step 2: TO Determine WLR and Residual IOU EDC

) g &

Unit/Meter] MW Party Market Participant Meter MW Losses |Final MW| Inschedule Type
G1 175 E Muni/Coop 1 Aggregator 1 M1 27.3 0.1 30 WLR
.y G2 250 £ S Muni/Coop 2 Aggregator 1 M2 45.5 0.1 50 WLR
& T1 75 g 2 Muni/Coop 3 Muni/Coop 3 M3 36.4 0.1 40 WLR
T2 100 s IOU EDC Residual | Various by Customer Election N/A - - 280 RLR
Lz 400 Lz 400

Note 1: Losses are contractually based. Some are fixed, some use a mathematical translation of hourly marginal loss calculations.

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
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A LOOK AT CURRENT MATHEMATICS & FUNCTIONALIZATION
— GEN?

Step 1: TO Determine Zonal Load / Jurisdictional Boundary Step 2: TO Determine WLR and Residual IOU EDC

) g &

TOLZ=Gl+G2+Tl‘T2 +Gs

Unit/Meter| MW Party Market Participant Meter MW | Losses”*| Final MW [Inschedule Type
Gl 125 5 Muni/Coop 1 Aggregator 1 M1 -20.0 0 =-20+50=30 WLR
iy G2 250 2 ';'.J Muni/Coop 2 Aggregator 1 M2 45.5 0.1 50 WLR
8 G3 >0 § 3 Muni/Coop 3 Muni/Coop 3 M3 36.4 0.1 40 WLR
Tl 75 5 |OU EDC Residual | Various by Customer Election | N/A - - 280 RLR
T2 100 L7 400
Lz 400

Note 1: Losses are contractually based. Some are fixed, some use a mathematical translation of hourly marginal loss calculations.

Note 2: Gross generation is submitted to PIM. Note 3: Losses are not applied to M; when negative.
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PJM PROPOSAL FOR FO2222 SUBMITTALS OF DERA
PERFORMANCE

* Under PJM’s proposal concepts with the compliance filing, PJM would require a DERA’s
settlement data be submitted to PowerMeter

* In response to the PowerMeter proposal questions arise:
 How is accuracy and completeness of the data enforced?
 How is zonal load and subsequent calculations of municipality, cooperative and residual IOU
load accomplished? Who is the in the best place to calculate all these quantities?
» Should all Host Distribution Company loads be modeled in PowerMeter?
» Should PJM calculate all loads and load targets of Host Distribution Companies?

* The following two proposals are two takes
* Proposal I requires all EDCs be determined centrally by PJM via PowerMeter
* Proposal II requires those EDCs that elect to do so be centrally calculated by PJM via a
combination of PowerMeter and InSchedule

* Are there other proposals to answering the questions?

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
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PROPOSAL I: ALL EDCS & POWERMETER SOLUTION

* Modify EDC energy accounting coordination to increase transparency, align ownership
responsibilities and support FERC Order 2222.

All EDCs are integrated with PJM

All EDCs are Fully Metered EDCs

All EDC interconnections are modelled in PowerMeter

TO/PJM determine all EDC loads (Municipality, Cooperative, IOU)
= All agree to the methods

TOs aid in assuring accuracy and completeness of submitted data (i. e. zonal loads, etc.
are correct)

All EDCs then assign loads to their respective LSEs

= PJM allow for if not already there an option to have the load in power default to
the Inschedule of the EDCs choice

Interconnection agreements modified to reflect updated methods of allocation

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
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PROPOSAL | ALL EDCS & POWERMETER

S @L:H/FJK/IL@VNZOMI Load / Jurisdictional Boundary
() 5E

TOLZ:Gl+G2+T1'T2 +G3

Step 2: EDCs determine respective WLR or RLR schedules for which

\L

they are responsible.

Step 1

Unit/Meter MW
G1 125

G2 250

G3 50

T1 75

T2 100
m1? -20
m2"3 50
m3*? 40

Powermeter Submittals

Step 1la- EDC Targets

EDC MW
LZ 400
Muni/Coop 1 |=-20+50=30
Muni/Coop 2 50
Muni/Coop 3 40
=400-30-50-
IOU EDC Residual | 40=280

Based on Powermeter

Submittals

Step 2

Note 1: Losses are contractually based. Some are fixed, some use a mathematical translation of hourly marginal loss calculations.

Note 2: Gross generation is submitted to PIM.

Note 3: Losses are not applied to M; when negative.

Powermeter
Party Market Participant Target MW | Inschedule Type
Muni/Coop 1 Aggregator 1 30 WLR'RLR
Muni/Coop 2 Aggregator 1 50 WLR/RLR
Muni/Coop 3 Muni/Coop 3 40 WLR/RLR
IOU EDC Residual | Various by Customer Election 280 RLR
W4 400
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PROPOSAL Il: OPT IN EDCS & POWERMETER/INSCHEDULE
sororon—## — 0 9 — 7

* Under PJM’s proposal concepts with the compliance filing, PJM would require
settlement data be submitted to PowerMeter

 DER submission to PJM will increase the total load on the TO LZ EDC; as a result the
In schedules will have to increase to account for this load

 Wholesale Load metering won’t capture the load the DER is physically serving because
that happens behind the interconnect meters

* In order to keep DER from being double counted (as both as a load reducer and a

Generator in the market), each DER would need to be assigned as load to the load it sits
behind
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PROPOSAL Il: OPT IN EDCS & POWERMETER/INSCHEDULE
sororon—## — 0 9 — 7

Issues for PJM to consider

1.

DER data will have to be submitted to both PowerMeter (as a Generator) and Inschedule
(as a load contract to account for the BTM load being served) — Can PJM set it up so that
the data only must be submitted once?

If the data is submitted to PowerMeter it has the issue that Monthly Meter Correction 1s
a monthly total adjustment, but the related Inschedules will need hourly adjustments.
Can PowerMeter be updated to receive hourly corrections?

As an alternative to submitting to PowerMeter, could DERS be submitted once to
Inschedule and that data be used to increase the TO LZ EDC, Increase the LSE Load for
the BTM load, and be used to calculate the payment to the aggregators?

CONTENT OF THIS SLIDE IS INTENDED FOR DISCUSSION PURPOSES
ONLY. THE CONTENT CONSTITUTES PRELIMINARY VIEWS
RECOGNIZING FERC ORDER 2222.



TRANSFER / OUTAGE SCENARIO DISCUSSION
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GRID DYNAMIC USE CASES

Discussion ltem

» Proposed strawman Operational Needs slide along with related market
operations slides are somewhat ambiguous on market and operational

= % Operational Needs decisions related to planned and un-planned outages that occur throughout
the bulk electric system and distribution systems.
+ Outage information needs to be provided to PJM at the individual Concerns

DER level for capacity resources .. ] ] ]
HEGR * There has been minimal discussion on cause-and-effect scenarios related to

. Cyber Security PJM requirements that will affect DERA’s and EDC alike.
— Jetstream with aggregator » DER operation outside a market control (i.e. when transferred to a line
- DER communication to aggregator or to utility also should have segment that is not electrically connected to the Pnode).

Sibersecuiiyprelosdisimplace «  DER compensatory model, if any outside a market control timeframe (i.e.

when transferred to a line segment that is not electrically connected to the

» Level of market participation will dictate data requirements
2 P q Pnode).

Thoughts
* Need to start discussion on transmission and distribution dynamics in order

to identify potential decisions that will need incorporation into the PJIM
tariff.
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SYSTEM EXAMPLE FOR USE CASES

Transmission Bus 1 m | Transmission Bus 2

(PIM Modeled) \/ (PJM Modeled)
Open
Pnode 1 Device Pnode 2

/
—/

Open

Distribution Bus 1 Device Distribution Bus 2 GEN1/2 and DR1/2
(Non PJM Modeled) Non PJM Modeled
(Non PO Modeted part of one DERA
under Pnode 2

Open
Device ®_ '
\_/

\_/

Device

Open
Device
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USE CASE 1: DISTRIBUTION TRANSFER

Transmission Bus 1 |

| Transmission Bus 2

(PIJM Modeled)

©

(PJM Modeled)

Distribution Bus 1
(Non PJM Modeled)

open  Situation
Pnode 2  Distribution work requires a section of

m distribution line to be moved to a different
\/ Pnode

Open o * GENZ1/2 and DR1/2 part of one DERA under

Device Distribution Bus 2 Pnode 2

(Non PIJM Modeled)
* Questions
@ » What happens to GEN2 and DR1 in terms of

S

Open

Distribution Switch ] market participation?
gt « What happens to GEN2 and DR1
operationally?
» What happens if the transfer is permanent or

Device

for a long duration?

[ Distribution Tie Switch ]

Closed
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USE CASE 1: DISTRIBUTION + TRANSMISSION TRANSFER
Transmission Bus 1 | m | Transmission Bus 2

(PIJM Modeled) \/ (PJM Modeled)
Spen « Situation
Pnode 2  Distribution work requires a section of
p / distribution line to be moved to a different Pnode.
Sub- * At the same time sub-transmission work has the
Transmission t sub-transmission re-networked.
oreaker Distribution Bus 1 [ Sub-Transmission ] Distribution Bus 2 « GEN1/2 and DR1/2 part of one DERA under
pene (Non PIM Modeled) Switch Closed (Non PJM Modeled) Pnode 2
i i * Questions
| @ * What happens to GEN2 and DR1 in terms of
market participation since by two moves they are
Distribution Switch still under Pnode 2 but connected in a different
Opened way.
_@_ » What happens to GEN2 and DR1 operationally?
» What happens if the transfer is permanent, or it is
E?p?” for a long duration?
evice

Distribution Tie Switch
Closed
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USE CASE 2: DISTRIBUTION OUTAGE

Transmission Bus 1 |

(PIJM Modeled)

»

Open
Device

| Transmission Bus 2
(PJM Modeled)

Pnode 2

Distribution Bus 1
(Non PJM Modeled)

O

Open
Device

Distribution Bus 2
(Non PJM Modeled)

S

Open
Device

Distribution Switch
Opened

]

Situation

 Distribution experiences an outage on a line
segment.

* GEN1/2 and DR1/2 part of one DERA under
Pnode 2

« GENZ2/ DRL1 either de-energize or remain on if
they are tied to an ATS.

Comment
 Itis assumed that that GEN2/DR1 will not
participate in the market during the outage.

Questions

» What operational parameters will energy
storage / generation and storage assets be
permitted during outage if the customer has an
automatic transfer switch (aka outage backup)
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USE CASE 3: SUB TRANSMISSION TRANSFER

Transmission Bus 1 |

| Transmission Bus 2

(PIJM Modeled)

(PJM Modeled)

Pnode 2

Sub-Transmission
Breaker Opened

Distribution Bus 1
(Non PJM Modeled)

Distribution Bus 2
(Non PJM Modeled)

Sub-Transmission
Switch Closed

o)

Open
Device

<>
/

Open
Device

Open

Situation

« Sub-transmission work requires a distribution
line to be moved to a different Pnode.

* At the same time sub-transmission work has
the sub-transmission re-networked.

* GEN1/2 and DR1/2 part of one DERA under
Pnode 2

Questions

» What happens to GEN1/2 and DR1/2 in
terms of market participation?

* What happens to GEN1/2 and DR1/2
operationally?

* What happens if the transfer is permanent, or
it is for a long duration?

Device
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