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DER and Inverter-based Resources Subcommittee (DIRS)
Solar-Battery Hybrid Resources - Final Report (Phase I)

July 1, 2021
Issue Creation

The Solar-Battery Hybrid Resources Problem Statement and Issue Charge was brought forward by PJM staff and
approved by the members at the June 3, 2020 Markets Implementation Committee meeting.

Issue Summary

From the key work activities of the issue charge, the DIRS worked to provide education on solar-battery hybrid
resources, including the current interconnection and planning analyses related to this resource type, the electrical
configurations of hybrid and co-located solar-battery hybrids, as well as any other existing PJM business rules that
apply to this resource type. The subcommittee then discussed potential gaps in business rules and improvements
that could be made to address the integration of this emerging class of resources in the PJM market.

Consensus-Based Issue Resolution Process

Number of Meetings and date range covering this topic: The DIRS met 12 times from August 2020 to June 2021 to
discuss this issue.

Non-Binding Poll Results — stakeholders registered zero objections to moving 2 proposals forward to the MIC

Final Matrix - https://www.pjm.com/-/media/committees-groups/subcommittees/dirs/2021/20210628/20210628-item-
09-solar-battery-hybrid-solutions-matrix-post-meeting.ashx

1. Package A

Package A provides updates to PJM’s governing documents and business manuals to clarify various aspects of
market participation by solar-battery hybrid resources.

First, the proposal introduces new definitions and modifies existing definitions. “Mixed Technology Facility”,
“Hybrid Resource”, “Co-located Resource”, and “Open-Loop Hybrid Resource” are newly defined terms. “Open-
Loop Hybrid Resource” also gets added to the existing Energy Storage Resource definition. And finally,
“Standalone Energy Storage Resource” is defined to draw distinction between Hybrid Resources and all other
Energy Storage Resources. These definitions are required to clarify new resource types, draw distinction between
different forms of hybrid resources, and apply new or existing business rules to each resource type.

For Co-located Resources, the proposal clarifies that market participation occurs separately for each underlying
resource type. Metering and telemetry are required both at the Point of Interconnection (POI) and on one or all of
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the underlying resource types behind the POI, depending on the telemetry point (MW, MVAR, state of charge,
meteorological data).

For Hybrid Resources and Open-Loop Hybrid Resources, the proposal introduces participation models for solar-
battery hybrids that will be similar to the existing ESR Participation Model (Order 841), except that a “solar-only
mode” will be added to the ESR model, non-energy Regulation & reserves modes would be removed, and for
closed-loop solar battery hybrids the ESR model lack negative MW offer parameters since these resources are
physically incapable of charging from the grid.

The proposal also clarifies that solar-battery hybrid resources should report both eDART and GADS outages
separately for the solar component and storage component whenever unavailable or derated. No eDART ticket is
required for lack of solar irradiance, charging, nor lack of charge.

And finally, the proposal provides new reactive testing requirements for both AC-coupled and DC-coupled hybrid
resources.

2. Package C

Package C is identical to Package A except for one solution option in design component #5 pertaining to the
Regulation Market. Package A proposes to measure Regulation performance at the POI of the hybrid resource.
Package C proposes:

“For hybrid resources, two ways to provide regulation service are available:

(1) Battery output is used to balance out intermittent renewable output, where resource response is
measured at the point of interconnection meter.

(2) Battery output is not used to balance out intermittent renewable output, and resource response is
instead measured independently for the battery component level using submeter output/telemetry.”

Appendix I: Supplemental Documents

Committee Page - https://www.pjm.com/committees-and-groups/subcommittees/dirs.aspx

Issue Tracking - https://www.pjm.com/committees-and-groups/issue-tracking/issue-tracking-
details.aspx?Issue=3423b18c-59c2-49dd-84c5-af42b1ba0256

FERC Docket — AD20-9 (related) — Technical Conference on Hybrid Resources
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Appendix IIl: PJM Participation

Facilitator — Scott Baker

Secretary - Hamad Ahmed

Advocate — Adam Keech
Subject Matter Experts — Andrew Levitt, Darrell Frogg, Vince Stefanowicz

PJM Legal — Thomas DeVita
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