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Action Required Deadline Who May Be Affected

Review draft revisions to Manual 
10 and 14-D for first read

Vote at 
September 

MRC

Developers of hybrid gen+storage resources
Transmission owners
Others
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First Read Summary

Manual 14-D:

• Section 4.1.7 SCADA
• Section 4.2.3 Metering for Individual 

Generators
• Section 7.1.2 Voltage and Reactive 

Control
• Section 7.3 eDART reporting
• Section 8.3.3 LOC rule clarification
• Section 12.2.4 Outage reporting 

clarification
• New Section 13 on Mixed Tech 

Facilities, classification and misc.
• Attachment D – Reactive Capability
• Attachment E – Reactive Tests
• Attachment L – Single MOC

Manual 10:

• Section 2.1 – Hybrid Resources report outages 
separately on the components

Manual 18:

• Section 4.7.1 “Resource Position for Generation Capacity 
Resources”

• Section 5.4.1 “Sell Offers in RPM”
• Section 5.7.1 “Participation in the Base Residual Auction”
• Section 5.8.1 “Participation in the Incremental Auctions”

Manual 10: Pre-Scheduling Operations, Revision TBD
Manual 14-D: Generator Operational Requirements Revisions, Revision 60

Manual 18: PJM Capacity Market, Revision 54
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Manual 10, Revisions Schedule
  Committee May Jun. Jul. Aug. Sept. Oct. Nov. Dec.

Hybrid & Co-located 
Resources

DIRS              

SOS              

OC
MRC

Reserve Price Formation

SOS              

MIC
OC              

MRC

Periodic Review
SOS
OC

MRC

First Read 
Endorsement
Info Only

6/20

7/7 8/1

8/24 9/21

8/11 9/8
8/24 9/21

9/29 10/28

10/7 11/3
10/24 11/16

8/10 9/7
8/3 9/1

7/14 8/11



PJM©20225www.pjm.com | Public

Manual 14-D, Generator Operational Requirements Revisions
  Committee May Jun. Jul. Aug. Sept. Oct. Nov. Dec.

Generation Deactivation 
Quick Fix

SOS              

OC              

MRC              

Hybrid & Co-located 
Resources

DIRS              

SOS              

OC
MRC

Cold Weather Operating 
Limits NERC Standard 
Revisions

SOS              

OC              

MRC

Periodic Review
SOS
OC

MRC

First Read 
Endorsement
Info Only

6/2 7/2
6/9 7/14

6/27 7/27
6/20

7/7 8/3
7/14 8/11

8/3 9/1
8/24 9/21

8/11 9/8
8/24 9/21

9/29 10/28

10/7 11/3
10/24 11/16

Note: The will be an 
additional revision with 

changes related to FRBSR 
stakeholder process. The 

timing is still TBD.
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FERC approved** July 12. Tariff 
effective date of July 13, 2022
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Hybrids Process Plan

Phase 
1a

Definitions, 
classification, 
metering, and 

capacity market 
must offer

OC and SOS: Manual 10 & 14-D 
MIC: Manual 18

Endorse at July 
MIC, August  OC, 
September MRC
Oct. 1 effective 

manual language.

Phase 
1b

Energy market, 
day-to-day 
business, & 

settlement rules

Potential revisions 
to Manual 11, 12, 
13, 27, and 28

Start developing 
manual language in 

winter

Phase 
2

Hybrids beyond 
solar+storage

Proposal under 
development at 

DIRS

*Phase 1 proposal endorsed by MC on Jan. 26, 
2022. Initial filing March 22 in Docket ER22-1420. 

Re-filed w/ errata May 13 in same docket. 
https://www.pjm.com/directory/etariff/FercDockets/

6590/20220322-ER22-1420-000.pdf 

Target go-live 
and Tariff 

effective date of 
June 1, 2023

** FERC July 12 order approving phase 1: 
https://www.pjm.com/directory/etariff/FercOrders/6379/20220712-er22-1420-002.pdf 

https://www.pjm.com/directory/etariff/FercDockets/6590/20220322-ER22-1420-000.pdf
https://www.pjm.com/directory/etariff/FercDockets/6590/20220322-ER22-1420-000.pdf
https://www.pjm.com/directory/etariff/FercDockets/6590/20220322-ER22-1420-000.pdf
https://www.pjm.com/directory/etariff/FercOrders/6379/20220712-er22-1420-002.pdf
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Manual 10 Revision
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Manual 10 Revision M10
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Manual 18 Revisions
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Manual 18 Summary

• Add Hybrid Resources to the exemption from the Capacity 
Market must offer rule currently applied to Intermittent Resources 
and Capacity Storage Resources.

• E.g., Manual 18 Section 5.4 “Sell Offers in PJM”
– “Intermittent Resources, Capacity Storage Resources, Hybrid 

Resources consisting exclusively of components that in isolation 
would be Intermittent Resources or Capacity Storage Resources, 
Demand Resources, and Energy Efficiency Resources are not 
required to submit a Capacity Performance sell offer segment.”

• This provision is currently in Manual 18 sections 4.7.1, 5.4.1, 
5.7.1, and 5.8.1
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Manual 18 Redlines for Reference
Section 4.7.1 “Resource Position for Generation Capacity Resources”
• “For an RPM Auction, a party’s Daily Unoffered ICAP for a generation resource is equal to the party’s Minimum Available ICAP Position minus the Offered ICAP in the 

party’s sell offer. Effective with the 2020/2021 Delivery Year, the Daily Unoffered ICAP for Capacity Storage Resources, Intermittent Resources, Hybrid Resources 
consisting exclusively of components that in isolation would be Intermittent Resources or Capacity Storage Resources, and Environmentally-Limited Resources is not 
applicable since these resources are not subject to a Capacity Performance must offer requirement.”

Section 5.4.1 “Sell Offers in RPM”
• “With the exception of Intermittent Resources, Capacity Storage Resources, and Hybrid Resources consisting exclusively of components that in isolation would be 

Intermittent Resources or Capacity Storage Resources, each Generation Capacity Resource with available capacity that is capable or can reasonably become capable of 
qualifying as a Capacity Performance Resource must submit a Capacity Performance sell offer segment.”

• “Intermittent Resources, Capacity Storage Resources, Hybrid Resources consisting exclusively of components that in isolation would be Intermittent Resources or 
Capacity Storage Resources, Demand Resources, and Energy Efficiency Resources are not required to submit a Capacity Performance sell offer segment.”

Section 5.7.1 “Participation in the Base Residual Auction”
• “Following a Base Residual Auction, a party’s Daily Unoffered ICAP for a generation resource is calculated and is equal to the Available ICAP Position minus the Offered 

ICAP in the party’s sell offer. Effective with the 2020/2021 Delivery Year, the Daily Unoffered ICAP for Capacity Storage Resources, Intermittent Resources, Hybrid 
Resources consisting exclusively of components that in isolation would be Intermittent Resources or Capacity Storage Resources, and Environmentally-Limited Resources 
is not applicable since these resources are not subject to a Capacity Performance must offer requirement.”

Section 5.8.1 “Participation in the Incremental Auctions”
• A party’s Minimum Available ICAP Position represents the minimum amount that must be offered into an RPM Auction. A party’s Minimum Available ICAP Position on a 

unit for an RPM Auction is equal to the minimum Daily Minimum Available ICAP for such unit during the Delivery Year. Effective 2020/201 Delivery Year, a party’s Minimum 
Available ICAP for the summer/winter season will also be calculated in the Capacity Exchange system; however, Capacity Storage Resources, Intermittent Resources, 
Hybrid Resources consisting exclusively of components that in isolation would be Intermittent Resources or Capacity Storage Resources, and Environmentally Limited 
Resources are exempt from the Capacity Performance must offer requirement.”

• A party’s Daily Unoffered ICAP for a specific unit is calculated by adding the sum of any Daily Unoffered ICAP for such unit in prior RPM Auctions to Daily Unoffered ICAP 
amounts transacted through a party’s approved unit-specific bilateral sales/purchases. Effective with the 2020/2021 Delivery Year, the Daily Unoffered ICAP for Capacity 
Storage Resources, Intermittent Resources, Hybrid Resources consisting exclusively of components that in isolation would be Intermittent Resources or Capacity Storage 
Resources, and Environmentally-Limited Resources is not applicable since these resources are not subject to a Capacity Performance must offer requirement. 
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Two Agenda Items  Single Manual 18 Revision

• There are two Manual 18 revisions in progress (periodic review and hybrids).
• In some sections, these revisions affect the same sentence (below example).
• For simplicity and expediency, we are combining both changes into a single revision to the 

manual.
• The prior slide has the complete set of Manual 18 revisions associated with hybrids 

(without any revisions related to the periodic review).

Periodic 
review

Hybrids
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Summary of Substantive Items in Manual 14-D 
Revisions
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Review of Terminology and Categories

Modeled and dispatched as 1 thing in markets and ops. Components tracked separately as needed.

Each 

component 

modeled 

separately in 

markets and 

ops.

M14-D
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Metering and Telemetry for All Mixed Tech Facilities

Section 4.2.3 Metering for Individual Generators

M14-D
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Metering and Telemetry

Section 4.2.3 Metering for Individual Generators

Section 4.1.7 SCADA

M14-D

Orange boxes are a summary of 
revision substance, see redlines 
for specific language

High-Side 
measurement 
required for 

>= 75MW
MW & 
MVAR
MW & 
MVAR

MW (also MVAR 
if Co-Located 
Resources)

Meets M1 
accuracy 

requirements 
for telemetry
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Outage Reporting

Section 7.3

M14-D

Section 12.2.4

Section 13.2
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Which Mixed Tech Facilities need Voltage Schedules M14-D
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Clarification for LOC and Wind Hybrids M14-D
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New Section 13 for Mixed Tech Facilities
Summary of revision substance, see redlines for specific language
• A Co-Located Resource must meet all the provisions for the corresponding 

resource type.
• An inverter-based Hybrid Resource is a unique resource type, and (unless 

otherwise stated) is not automatically subject to the provisions that apply to its 
component types.
– A Hybrid Resource with a solar component must meet those requirements for solar parks 

specified in Section 12 of M14-D. A Hybrid Resource with a wind component must meet those 
requirements for wind farms that are specified in Section 8.1 and 8.2 of M14-D.

• A Mixed Tech Facility can participate as separate Co-Located Resources when can 
operate independently. These criteria must all be met:
– Can charge from grid
– Sum of component MW ≤ Max Facility Output

• Component MW at an inverter-based Mixed Tech Facility is derated vs. total inverter MVA 
ratings to account for reactive capability and internal losses.

M14-D



PJM©202221www.pjm.com | Public

New Section 13 for Mixed Tech Facilities

Summary of revision substance, see redlines for specific language
• A Mixed Tech Facility that is eligible to be either Hybrid or Co-

Located has to pick one approach, but can switch:
– Once per five years if capacity resource
– Once per year if not capacity resource

M14-D
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Attachment D - Reactive Capability Curves M14-D
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Education Note (This Slide Not Part of Manual Revisions): 
AC-Coupled vs. DC-Coupled Mixed Tech Facilities

Co
up

lin
g 

on
 

DC
 S

ide

Coupling on 
AC Side
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Attachment D - Reactive Capability Curves M14-D

Explanation of revision 
substance, see redlines for 
specific provisions

An AC-coupled Hybrid 
Resource has two (sets of) 
electrical machines (i.e., 
inverters), and so shows a D-
curve that reflects 
conservative conditions.

In particular, for the solar to 
feed the battery, both the 
solar inverters and the battery 
inverters need to do an AC 
power conversion. This 
leaves less inverter capability 
available for reactive.
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Attachment D - Reactive Capability Curves

Explanation of revision 
substance, see redlines for 
specific provisions

A DC-coupled Hybrid 
Resource has a single (set) of 
electrical machines (i.e., 
inverters), and so shows a 
more typical D-curve. 

In particular: the solar would 
feed the battery directly, 
without needing AC power 
conversion. This leaves more 
inverter capability available for 
reactive.

M14-D
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Attachment E:
Reactive Capability 
Testing

M14-D
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Attachment L: Jointly Owned Resource Communication M14-D

…
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Contact

Facil i tator: 
Stu Bresler,
Stu.Bresler@pjm.com  
Secretary: 
Dave Anders,
David.Anders@pjm.com  
SME/Presenter: 
Andrew Levitt 
Andrew.Levitt@pjm.com  

1st Read Manual Language for Hybrids 
Phase 1a – Manuals 10, 14D and 18

Member Hotl ine
(610) 666 – 8980
(866) 400 – 8980
custsvc@pjm.com
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