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Background

AAlectrat Y R L9{ h A
context of TransmissiebDistribu
DERsasNeh A NB a ! f

AYork region

OFff T2NJ
jon tion and the use of
USNYIFUGAGDBSa ob2! av

AAssess whether dispatchable DERs actively managed at local level «
be operated reliably as NWA

Alnvestigate distribution impact of DER (losses, network switching,
contingencies at-D interface)

AExamine blevel participation
¢ DERs not needed for local needs could be available for bulk system needs
¢ DERs needed for local needs could simultaneously meet bulk system needs
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Portfolio of Available DER Types

Utility-scale battery storage

@ C&l BTM battery storage

. . = A d dential
Residentialscale aggregated #ig7s ggregated residentia
BTM battery storage tﬁ ‘m' smart thermostats

C&I BTM natural gas engines Distribution utility-connected

natural gas engine

Load curtailment of

commercial/industrial load C&l = commercial & industrial

BTM = behind the meter
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Interoperability Framework Models
Two Exploratory Coordination Models

¢ Total DSO
A Procure and dispatch DERs for
distribution needs DER
A DSO coordinates all DER market m
services with 1ISO

¢ >> DER as a single aggregated
resource at D interface

¢ Dual Participation

A DSO procures and dispatches
DERs for distribution needs

A DER or DERA directly participates
In wholesale market

A DSO coordinates in case of schedule

ISO / override
Market
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Table of Scenarios and Targeted Services

DER-Provided Services

Wholesale Domain

Distribution Domain

Ener Capacit Reserve Capacity Reserve value
RFP Scenarios &Y pacity deferral Stacking
“Transmission Energy 1 .
Dispatch”
“Distribution Override” 2 °
“Distribution Import- 3a °
Congestion” 3b ° ° o
“Distribution Operating 4a °
Reserves” 4b ° R °
“Capacity Service” > ° ° °
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Scenarios
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Transmission Energy Dispatch




Scenario 1 0 Transmission Energy Dispatch

Alnvestigate the participation of DERSs in the wholesale energy
market.

ANo distribution congestion considered.

AWSTE SOlFYU a¢l ofS mMeg€ RZ2YIFAYya A\
C Wholesale energy SerVICe Table 1. Summary of grid services considered in RFP scenarios.
C NO distribution domain SerVice: Wholesale Domain Distribution Domain o

Capacity

. E C it R R .

RFP Scenarios nergy | ~apacity | Reserve deferral eserve Stacking

Transmission Energy 1
Dispatch

Distribution Override” 2
“Distribution Import- 3a
Congestion” 3b
“Distribution Operating 4a
Reserves” 4b
“Capacity Service” 5
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Scenario 1 0 Transmission Energy Dispatch

AEvaluate the impact of the Transmission/Bulk Gric
participation of DERs in the @ Transmissio]
wholesale energy market on thel 5y e
interface (including losses). Tansormer =S Interface

Ceeder Distributionl

ABEmulate setpoints ISO would send to o 7

DERs connected to distribution grid [0
Load ~—
(aggregated)
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Scenario 1 0 Transmission Energy Dispatch

A Investigate the process by which the DSO and DERSs intending to
participate in the wholesale energy market can submit offers.

A Price quantity pairs, capture the capabilities and costs of DERS. I L1L] |

A Full capability of the participating DERSs included
¢ Aggregated cost and operating parameters

¢ May reflect incremental/avoided distribution losses and
capability at the T/D interface.

A T-D communication and data exchanges with DERs evaluated
¢ Bothinteroperability models
¢ Submit wholesale energy market offers
¢ Recelve dispatch instructions
¢ Operate reliably
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Distribution Override
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Scenario 2 0 Distribution Override

Alnvestigates the participation of DERs In the wholesale energy
market, this time considering possible distribution congestion.

AWSE SOFYG ac¢clofS ME R2YIFAYa A\
¢ Wholesale energy services
¢ No distribution domain services,

Table 1. Summary of grid services considered in RFP scenarios.

meaning no need for DER to e o s
d d . t' f d Wholesale Domain Distribution Domain

a reSS eXIS Ing ee er RFP Scenarios Energy | Capacity | Reserve ZZ?::::\" Reserve St\;aclllji:g

“T ission E 1

constraints ransmision Enrey

“Distribution Override” 2

“Distribution Import- 3a

Congestion” 3b

“Distribution Operating 4a

Reserves” 4b

“Capacity Service” 5
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Scenario 2 0 Distribution Override

Aln addition to the aspects considered In %
Scenario 1.
¢ Bvaluatewhenmarket dispatch override is needed to
avoid any distribution system violations, and (agg?éng;te

¢ Whether normal distribution system operations can be
maintained when these overrides are applied. -

AKey Inputs to this task include
¢ Dispatch setpoints emulating energy market awards

¢ Scenarios that would potentially lead te@rride initiation
to avoid distribution constraints (e.g., thermal, voltage,

etc.). w
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Scenario 2 0 Distribution Override

A Investigate how to integrate override capabilities into the coordination process

clGec2ulJf 5{hé Y2cR&ihgEne@Rhbida forkiStiblitiocdNIS ISO /
congestion prior to submittal Market

c la5dzl £t NI A OA Ldwardadalysis may2bR eduifed tolavariide
market signals potentially creating distribution congestion.

¢ Process and financial impacts will depend on the horizon of the override

A The market offer analysis will need to include C‘%

¢ Where throughout the process the DSO override could occur

¢ How / when DER offers could be modified to reflect the DSO override and
reduced capability to provide to the market

¢ Potential out of market activities needed to reflect the DSO override.

A Qverride factor clarity and transparency needed for DER providers to
understand- overrides may affect market revenues.

A Inform location of DERs and aggregate DERs to where congestion or other
potential constraints is less likely to happen.

s © 2022 Electric Power Research Institute, Inc. All rights reserved.

(e r={|



Distribution Import -Congestion /
Non -Wires Alternatives




Scenario 3 90 Distribution Import -Congesti on (0L

Non-Wi res Al ternativesao)

AScenaridBa- DERs provide distribution capacity to defer conventional
distribution upgrades

AScenario 3b value stacking where DERs also participate in the wholesale
energy market.

AWSE SOFYyad ¢l ofS mé R2YI Ay a AyV Of dzF

Table 1. Summary of grid se sidered in RFP s
¢ Wholesale energy services DR provided serices
Wholesale Domain Distribution Domain
. . . . . C m val
¢ Distribution capacity deferral trergy | Capaciy | Reserve | CERETY | reserve | e
“Transmission Energy 1 o
4 - Dispatch”
A P I u S Val u e StaC kl n g “Distribution Override” 2 .
“Distribution | t- 3a
“Congestion” [ 3b [(e -
“Distribution Operating 4a
Reserves” 4b
“Capacity Service” 5
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Scenario 3 90 Distribution Import -Congesti on (0L
Non-Wi r e s Alternativesc’)g

A Evaluate whether DERs providing distribution capacity can U
¢ Avoid conventional upgrades while maintaining normal i
system operations
¢ Providewholesale energy services to enable additional
revenue streams.
A Key inputs
¢ Binding distribution constraints serve as dispatch signal

for DER(S) providing capacity (Scenarios 3a and 3b)

¢ Dispatch setpoints emulating energy market awards are
also considered for the value stacking case (3b).

A In both Scenarios 3a and IDERS entirely dedicated to the
wholesale energy market participation are included
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Scenario 3 90 Distribution Import -Congesti on (0L
Non-Wi res Al ternativesao)

A Investigate how DERSs providing distribution capacity may reflect
¢ Distribution service obligations in the wholesale market offers, and

¢ Participation in markets (with possible variations based on the
coordination model considered).

¢ Selfscheduling when applicable

A May utiliz mnimum generation limits, to reflect distribution service
obligation, but also enable additional energy provision when needed.

A Also, consider service compatibility and offer format specifics for DERSs
which provide capacity deferral and wholesale energy Bb¥ure double (

counting is prohibited.

AwSt SOl yi AYRdzZAGNE SEIFYLX SY bSg . 2N) Qa’ Rdz LI |
distribution service providers reflect services through-seliedule or a
change in operating limits with the ISO/RTO.
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Operating Reserves
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Scenario 4a and 4b 0 Distribution Operating Reserves

Alnvestigate the use of DHRNR A RSR f 20F f & 2 LIS NJ
distribution system contingencies.

¢ 4a: Distribution contingency applications
¢ 4b: Distribution reserve and bulk system operating reserve

AWSE SOFYG ¢l otS mMé€ R2YIFAYya AyOf dzf
C W h O I e S al e O p e ra tl n g re S e rve Table 1. Summary of grid services considered in RFP scenarios. N
S e rVi C e Wholesale Domain L'::i:::l:il:ion Domain —

RFP Scenarios Energy | Capacity | Reserve deferral Reserve Stacking

¢ Distribution reserve service s ehrey |
P . “Distribution Override” 2
APlus value stacking rsiton .|
Congestion 3b

“Distribution Operati 4a I

istri RL;slzpvesrera ing - .
“Capacity Service” 5
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Scenario 4a and 4b 0 Distribution Operating Reserves

A Distribution simulations in Scenario 4a examine whether
DERSs providing local reserve can address a default of one
or several DERs providing capacity deferral by
maintaining normal distribution operating conditions.

A Key inputs include
¢ Pre-contingency state, the binding distribution constraints

addressed by DERs contracted to provide capacity deferral
(similar to Scenarios 3a and 3b)

¢ Post-contingency state, the congestions created by the DERSsS
defaulting on their obligations, which determine the setpoints
sent to the DERSs providing local reserves.

Load /
Grid

A In Scenario 4b, inputs would also include the dispatch
setpoints emulating the market signals activating the
local reserve capabillities to address bulk power needs.
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Scenario 4a and 4b 0 Distribution Operating Reserves

Market Offer and Coordination Analysis

A Address possible offer formats and bidding mechanisms enabling DERSs providing reserves for distribu
applications to also pursue reserve products in the wholesale market.

A Consider an 1 security constrained economic dispatch

¢ Wholesale operating reserves are primarily based on generator éingecontingencies rather than
transmission contingencies.

¢ Wholesale reserve markets will price reserve based on lost opportunity costs of other wholesale
services, meaning the offers may need to reflaaticipatedopportunity cost from distribution
services.

A Because the ISO has little visibility of when a distribution outage may occur, additional coordination ne
and offer adjustment may be required betweefDIto ensure any activation of distribution system
operating reserve does not cause unintended conseqguence on the bulk power system.

A These type of coordination processes are evaluated for both the Total DSO and Dual Participation
scenarios.
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Capacity Service
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Scenario 5 0 Capacity Service

AExtension of Scenario 3a, where DERs providing distribution capacity als
pursue capacity products in (supply capacity to) the wholesale market.

AWSE SOFYd ¢l otS mMé€ R2YIFAYya AyOf dzf
¢ Wholesale capacity deferral/service

¢ Distribution capacity deferral
. Table 1. Summary of grid services considered in RFP scenarios.
A P I u S Val u e StaC kl n g DER-Provided Services

Wholesale Domain Distribution Domain
. Capacity Value
. E C t R R .
RFP Scenarios nergy | ~apacity | Reserve deferral eserve Stacking
“Transmission Energy 1
Dispatch”
“Distribution Override” 2
“Distribution Import- 3a
Congestion” 3b
“Distribution Operating 4a
Reserves” 4b
“Capacity Service” 5
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Scenario 5 0 Capacity Service

AEvaluate whether DERs providing
capacity deferralinthe ¢
distribution domain can 2023 2027
successfully perform the —_
assoclated service requirements
while also delivering capacity to ( \54\<
the wholesale market (e.qg.,

during peak hours).
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Scenario 5 0 Capacity Service

Market Offer and Coordination Analysis

A Investigate how DERs providing Néhres Alternatives to the
DSO should be submitting offers to the Capacity Auction, for
both coordination models.

A Resources selling in the capacity auction often have energy
YFEN] SG28V8BE NHz Sa OGKIFG oAf ¢
DER may offer into the energy and operating reserve markets.

A Further, this scenario considers the impact of three Load Serving
Entity (LSE) structures: private LSEs, DSO as LSE for its load
customers, and Transmission System Operator (TSO) as LSE for
all load customers.
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Summary / Questions
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DER Scenario Modeling and Analysis

Table 1. Summary of grid services considered in RFP scenarios.

DER-Provided Services

Wholesale Domain

Distribution Domain

Ener Capacit Reserve Capacity Reserve value
RFP Scenarios &Y pacity deferral Stacking
“Transmission Energy 1 .
Dispatch”
“Distribution Override” 2 °
“Distribution Import- 3a °
Congestion” 3b ° ° o
“Distribution Operating 4a °
Reserves” 4b ° R °
“Capacity Service” > ° ° °
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Questions?

ADo the scenarios and methodology outlined for the DER Scenar
& Modelling Study make sense?

AANy suggestions?
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