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Impacts

e Requires new information,
data exchanges, and
additional interfaces




Aggregator

FRAMING

Coordinating Third-Party Aggregators & Virtual Power Plants

Requirements
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2. Communicate operating envelopes to
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e Grid operating limits
(dynamic envelopes)

Registry of participants

Real-time device

3. Coordinate market & grid services
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https://aemo.com.au/en/initiatives/major-programs/nem-distributed-energy-resources-der-program/der-demonstrations/project-edge

PJM’s Response
3pjm Market

Market
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market

Market Agent will reflect DER
Aggregation capability to

Market Function

*  Market Agent and Dispatch Agent could be EDC, DER Aggregator, or a 3 party as assigned during the DER Aggregation

Telemetry

PJM =

Dispatch
Signals

DERA Real-Time Wholesale Market - Operations Model

registration process in accordance with RERRA / PUC and Utility requirements. DER Aggregator by default
«  Existing PJM to Transmission Operator communications remain in place but are not shown in this model.
+  This model represents necessary PJM communications but is not necessarily inclusive of all communications required by the utility
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https://www.pjm.com/-/media/committees-groups/subcommittees/disrs/2023/20230508/20230508-item-06---order-2222---compliance-directives-review.ashx

But first, down into the DSO



Telemetry & Control

CURRENT STATE

The existing DER management approach faces 3 key gaps
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Telemetry & Control

FILLING GAPS

Increased data exchange and coordination

Advanced Distribution Management System (ADMS)
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So what does this actually
look like?



Ingredients

Forecasting Service
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USE CASE Constraints Managed Charging [Forecasted]

° ° °
EV charging s forecasted to be constrained on
e e r rq o r I S r I u I o n Applied fiters:  State (Active) Acknawledged (No) State (Forecasted transformer p2udt76 from 2024-06-06 17:00 until
2024-06-06 18:30.

f Details can be reviewed on respective EV device pages

Name Transformer e der Start Time (€DT) End Time (€DT) state Acknowledged and OFs can be deactivated to avoid EV charging

p2udt76  Dagobah-10077 2024-06-0617:00 2024-06-0618:30 Forecasted @ curtailment
p2udt76 Dagobah-10077  2024-06-07 8:00 2024-06-07 9:00 Forecasted @
rging  p2udt76  Dagobah-10077 2024-06-0612:00 2024-06-0613:30  Active @]
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Drives value to the utility through
deferral of transformer replacements & e
decreased O&M costs

CP HOME / 204241034515 Active OE 2

e Aggregate meter-level forecasting to
transformer level R e
e Generate operating envelopes (OEs) and
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https://www.epri.com/research/products/000000003002014475

USE CASE

Flexible Interconnections &
Grid-Aware Control

Enables increased utilization of existing
infrastructure, while interconnecting
more DERs

e Leverage GIS/connectivity, conductor
attributes, asset ratings
Establish system models
Evaluate network at min/max DER
dispatch

e Generate OEs and manage inverter
settings as required to avoid
voltage/loading violations
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https://www.epri.com/research/products/000000003002014475

MARKET ENABLEMENT
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[1] Comden et al, Secure Control Regions for Distributed Stochastic Systems with Application to Distributed Energy
Resource Dispatch. 2022 American Control Conference (ACC).
[2] Ochoa and Mancarella, Making operating envelopes a reality: Project EDGE, 2023



Next Steps



Next Steps

Enabling data exchanges

We need to enable effective communication between parties to support the DSO
understanding:

Which aggregators are planning to participate?

What assets are registered in their aggregations?

What are the capabilities of those assets to bid into various classes of grid services?
Where are those assets located on the distribution grid?

What are those assets currently doing, how have they behaved in the past, and what
might they do in the future? (e.g., telemetry from the assets)

and the ability for the aggregator to receive the OEs and continuously optimize with that
information of the distribution system

What standards will enable this communication to scale across
the industry and encourage adoption?




Next Steps

Business Model and Regulatory Frameworks

So we have:

e The mechanism in place to characterize grid requirements and constraints.
e Communication between relevant actors: DSO, aggregators, ISO/RTO, & end customers

Now what are the rules they have to play by and how do they all get paid?

e Are aggregators required to observe the OEs by the regulators?
e Does the observation of OEs deliver firm capacity to the DSO?
o How is firm capacity procured at the distribution system level?
e If distribution limits are imposed on aggregators, should they be made whole?
o  Or should this be a cost of participating under 2222 (preserving equity across the rate base)

e Can end consumers move in/out of wholesale participation and local market participation
frequently (daily/hourly) so as to avoid double counting, but also maximize value?
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