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Introduction

Welcome to the PIJM Manual for Generator Operational Requirements. In this Introduction
you will find information about PIJM Manualsin general, an overview of thisPJM Manual in
particular, and information on how to use thismanual.

About PIJM Manuals

The PJM Manualsare the ingructions, rules, procedures, and guidelinesestablished by PJM for
the operation, planning, and accounting requirementsof the PJM Balancing Authority and the
PJM Energy Market. The manualsare grouped under the following categories

*  Transmisson

*  PJM Energy Market

* PJM Regional Transmisson Planning Process
* Reserve

» Accounting and Billing

* PJM adminigrative services

* Miscellaneous

For a complete lig of all PIM Manuals, go to the Library section on PJM.com.

About This Manual

The PJM Manual for Generator Operational Requirements isone of the PJM procedure
manuals Thismanual focuses on the markets and operationsrequirementsfor generating
entitiesto connect to the PIJM sysem and their responsbilitiesas sgnatories to the Operating
Agreement of PJM Interconnection, L.L.C.

Thismanual also refers to other PJM manuals, which define in detail the telecommunication
protocols, redundancy requirements, accuracy and periodicity of data, generator obligations,
reporting requirements, market participation requirements, and accounting procedures
edablished to ensure reliable operation.

The PJM Manual for Generator Operational Requirements consgs of 12 sections, 14
attachments(labeled A through N), and one appendix (Appendix A). All are liged in the table of
contents beginning on page 2.

Intended Audience
The intended audiencesfor this PJM Manual for Generator Operational Requirementsare:

» Applicantsto the Operating Agreement of PJM Interconnection, L.L.C.

* Generation Ownersor those interested in sting and building generationin the PIM
Balancing Authority.

* Operationsplanning saff and plant personnel for generating entities
*  PJM Members

Revison: 62, Effective Date: December 21, 13
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*  PJM daff

Definitions and Applicability
As defined inthe PJM Open Access Transmisson Tariff/Operating Agreement/Reliability

Asurance Agreement:

* ‘“Capacity Resources’ shall mean megawattsof (i) net capacity from Exigting
Generation Capacity Resources or Planned Generation Capacity Resources meeting
the requirementsof the Reliability Assurance Agreement, Schedules9 and Reliability
Aswurance Agreement, Schedule 10 that are or will be owned by or contracted to a Party
and that are or will be committed to satisfy that Party's obligationsunder the Reliability
Aswurance Agreement, orto satisfy the reliability requirementsof the PJM Region, fora
Delivery Year; (i) net capacity from Existing Generation Capacity Resources or Planned
Generation Capacity Resources not owned or contracted for by a Party which are
accredited to the PJM Region pursuant to the procedures set forth in such Schedules
9 and 10; and (jii) load reduction capability provided by Demand Resources or Energy
Efficiency Resourcesthat are accredited to the PJM Region pursuant to the procedures
set forth in the Reliability Assurance Agreement, Schedule 6.

*  “Energy Resource” shall mean a generating facility that isnot a Capacity Resource.

*  “Energy Storage Resource” shall mean a resource capable of receiving electric energy
from the grid and storing it for later injection to the grid that participatesin the PIM
Energy, Capacity and/or Ancillary Servicesmarkets as a Market Participant.

» “Capacity Storage Resource”is defined asany Energy Storage Resource that
participatesin the Reliability Pricing Model orisotherwise treated as capacity in PJM's
markets such as through a Fixed Resource Requirement Capacity Plan.

For purposes of this manual, “Generating Facility” shall mean Interconnection Customer’s
device forthe production and/or storage for laterinjection of electricity identified in the
Interconnection Requesg, but shall not include the interconnection cusomer’s Interconnection
Facilities.

The requirementsenumerated throughout PJM Manual 14-D apply to all Generating Facilities
interconnected to the PJM Transmisson Sysem and/or participantsin the PIJM markets, unless
otherwise specified.

References
There are other PJM documentsthat provide both background and detail on specific topics.

These documentsare the primary source for specific requirementsand implementation details.
Thismanual doesnot replace any of the informationin those reference documents. The
references for the PJM Manual for Generator Operational Requirements are:

* PJM Operating Agreement (OA)
* PJM Reliability Assurance Agreement (RAA)
* PJM Manual for Control Center and Data Exchange Requirements(M-01)

¢« PJM Manual for Transmisson Operations (M-03)

* PJM Manual for Energy Management Sysem (EMS) Model Updatesand Quality
Assurance (QA) (M-03A)
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PJM Manual for Pre-Scheduling Operations (M-10)
PJM Manual for Energy & Ancillary ServicesMarket Operations (M-11)

PJM Manual for Balancing Operations (M-12)

PJM Manual for Emergency Operations (M-13)

PJM Manual for Generation and Transmisson Interconnection Process (M14-A)

PJM Manual for PJM Regional Transmisson Planning Process (M-14B)

PJM Manual for Generation and Transmisson Interconnection Facility Consruction
(M14-C)

PJM Manual for Rulesand Procedures for Determination of Generating Capability
(M-21)

PJM Manual for Open Access Transmisson T ariff Accounting (M-27)

PJM Manual for Operating Agreement Accounting (M-28)

PJM Manual for Billing (M-29)

PJM Manual for Adminigrative Servicesfor the PJM Interconnection Agreement (M-33)

PJM Manual for Training and Certification Requirements (M-40)
eDART User Guide
eGADS User Manual

Using This Manual

We believe that explaining conceptsis just as important as presenting procedures. This
philosophy isreflected in the way we organize the material in thismanual. We start each section
with the “big picture.” T hen we present details, procedures or references to proceduresfound in
other PJM manuals.

What You Will Find In This Manual

A table of contentsthat ligs two levelsof subheadings within each of the sectionsand
attachments

An approval page that lists the required approvalsand a brief outline of the current
revison

Sectionscontaining the specific guidelines, requirements, or procedures including PIM
actionsand PJM Member actions

Attachmentsthat include additional supporting documents, forms, or tables
A section at the end detailing all previousrevisons of this PIM Manual
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Section 1: Generator Markets and Operations

Welcome to the Generator Markets and Operations section of the PJM Manual for Generator
Operational Requirements. Thissection presents the following information:

* A summary of the Markets and Operationsphase of the Generator Interconnection
Process (see “Generator Interconnection Process: Markets and OperationsPhase”).

* Rulesfor assigning a commercial plant/unit name to new generation (see “Generator
Commercial Naming Convention”).

1.1 Generator Interconnection Process: Marketsand Operations
Phase

The Generator Markets and Operationsphase isinitiated during the Interconnection Service
Agreement (ISA) and Congtruction Service Agreement (CSA) implementation phase of the
generator interconnection process. The Interconnection Coordination (IC) Project Manager
coordinatesthe activitiesof PIM Internal Coordination (OperationsPlanning, System
Operations, Member Relations, PIMnet, EMS) and the Generation Owner to complete the
Generator Markets and Operationsactivitiesduring thisphase. Afterthe ISA and CSA
implementation phase, PJM team leadership istransferred from the IC Project Manager to PJM
Member Relations(see Attachment H for Implementation Team Role Clarity Diagram).

The table below describes PIM Generator Markets and Operationsinterconnection process flow
and timeline.

Activity Duration Manual
Reference
Activity Cumulative
Activity 1: PIM Intefim (1-10d) 10 days -
Capacity Study
10 days

A. System planning
updatesnew generation
project list with current
generator in-service date

Activity 2: EMS Model (11-80d) 80 days Section4

Update

70 days
A.PJM Transmission
and Interconnection
Planning provides modeling
information and commercial
name for plant & unitsto
System Operations

B. System Operations
submitsModel Change
requeststo Engineering
Support for database
updates
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C. New database teged
& installed on production
EMS

Activity

P JM Manual 14D: Generator Operational Requirements
Section 1: Generator Marketsand Operations

Duration

Cumulative

W EGQUE]
Reference

Activity 3: Establish
Metering Plan

A. PJM Member Relations
sets up meeting to
discussnew generation
with customer

* (Project Schedule

* Revenue and real-
time options

*  PJM metering
requirements

* Businessplan for
unit

B. Customer appliesfor
P JM Tools Accountsbased
on businessplan

C. Confirm metering
plan between Market
Settlements, Operations
Planning & Market
Operations

D. Finalize Point Exchange
List

(81-100d)
20 days

100 days

Section4

Activity 4: PIMnet
Installation

A. PJMnet
T elecommunications form
sent to customer

B. PJMnet fom filled and
returned by customer

C. Customer and PIM
technical staff work
together to establish
the applicable type of
connectivity

(101-190d)
90 days

190 days

Section4
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Activity Duration Manual

Reference
Activity Cumulative

D. PJMnet Installation

completed

Activity 5: Metering (181-190d) 190 days Section4
& Communications

Installation 10 days

A. Customer Firewalls
complete (if applicable)

B. Communication pathsfor
RT U & GMS complete

C. PJM Real-Time
Operations Support
Department and Cusgomer
verify telemetered data
accuracy.

Activity 6: Data Exchange | (191-200d) 200 days Section6

T esting
10 days
A. Begin Testing with PIM

B. Verify data exchange
accurate

C. Communications Online

Activity 7: Confirm (191-200d) 200 days Section6
Voice, Communications &
Dispatch Operations 10 days

A. PJIM technical staff
and customer initiates
installation of data
communications & circuit
testing

B. Facilities Department
installsvoice
communicationsfor
dispatch services

Activity 8: Member (191-200d) 200 days Section7
Relationsreview 104
OperationsRequirements ays

A. Pre-scheduling and
Scheduling Requirements

B. Unit Commitment
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Activity Duration Manual

Reference
Activity Cumulative

C. Dispatching of
Generation

D. Switching Requirements

E. Trainingand PJM TO
Operator and Generation
Dispatcher Certification

F. Critical Information and
Reporting Requirements

G. Compliance with
Synchronization and
Disconnection Procedures

Activity 9: PIM review of (201-210d) 210 days -
Data & Markets
10 days
A. Market Settlements &
operationsapprove unit
plansand establish market
accounts
Activity 10: Capacity Status | (211-215d) 215 days -
Granted
5 days

A. Customer appliesfor
Cap Mod statusvia eRPM

B.PJM Capacity Market
Operations grant capacity
status

Exhibit 1: Generator Markets and Operations Process Flow and Timeline

1.2 Generator Commercial Naming Convention

New generation in PIMisasigned a commercial plant or unit name by PJM and the developer
priorto itsincorporation inthe PJM model. The commercial namesmug be initiated before

the execution of the Interconnection Service Agreement. T he following convention hasbeen
edablished for assgning commercial plant or unit namesto new generation projects:

1. The commercial nameswill be assgned by PJM in collaboration with arepresentative
from the developer.

2. Where possble, the commercial nameswill be associated with the assgned name
given by the plant owner to maintain consstency during construction and the future
operation of the plant.
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3. The name shall not be the name of parent company or LLC unlessthe LLC nameis
only affiliated with that plant.

For example, a plantname of Big Energy generating sation, owned by Big Energy LLC,
that also owns other generating stations, is not acceptable. However, the name Red
generating station with a legal name of Red LLC, for a plant thatisa subsdiary of Big
Energy, LLC isacceptable.

4. In the event that an interconnection substation isinsgtalled, and owned by the
Transmisson Owner, the name of interconnection substation should be agreed upon
by PJM and the Transmisson Owner. Thisinterconnection substation should not take
on the name of the generating unit. The generator “collector” sation shall match the
generator name.

Note:
The name of the developerisgenerally recognized asunacceptable asfuture projects by the

same developer may cause smilar confuson.

5. In the event that existing unitsare already named after the assgned name given by
the plant owner, and itisdeemed inappropriate to add additional ssquential numbersto
the existing units naming convention, the following shall be used:

A local geographic name (in a Township, Borough or Town designation) or PJIM
substation will be used based on the physical location of the generationin collaboration
with hogt Transmisson Owner.

6. In the event that a local geography name hasalready been used in another part of
PJM, alocal landmarkwill be identified and used forthe PJM naming convention in
collaboration with hogt Transmisson Owner.

7. In any event, the generator name will be unique and differentiate itself from other
names already used within the PJM system, or neighboring sysems if known.
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Section 2: Responsibilities of Generation Owners

Welcome to the Responsibilities of Generation Owners section of the PJM Manual for Generator
Operational Requirements. In thissection you will find the following information:

* Generation OwnersResponsbilitiesin the PIJM Balancing Authority

* Tranders of a Generation Facility and Name Changesof Generation Owners

2.1 Generation Owners’ Responsibilities

As defined inthe PJM Operating Agreement, a “Generation Owner” shall mean a Member that
owns or leases, with right equivalent to ownership, or otherwise controls and operates one or
more operating generation resources located in the PJM Region.

The foregoing notwithganding, for a planned generation resource to qualify a Member as

a Generation Owner, such resource shall have cleared an RPM auction, and for Energy
Resources, the resource shall have a FERC-juridictional interconnection agreement or
wholesale market participation agreement within PJM. Purchasing all or a portion of the output
of a generation resource shall not be sufficient to qualify a Member asa Generation Owner.

For purposes of Members Committee sector classfication a Member that isprimarily a retalil
end-user of electricity thatownsgeneration may qualify asa Generation Owner if:

1. The generationresource isthe subject of a FERC-jurisdictional interconnection
agreement or wholesale market participation agreement within PIJM

2. The average physical unforced capacity owned by the Member and itsaffiliatesoverthe
five Planning Periodsimmediately preceding the relevant Planning Period exceedsthe
average PJM capacity obligation of the Member and itsaffiliatesover the same time
period; and

3. The average energy produced by the Member and itsaffiliateswithin PJM over the
five Planning Periodsimmediately preceding the relevant Planning Period exceedsthe
average energy consumed by the Member and itsaffiliateswithin PJM over the same
time period.

Note that PIM requiresa Generation Owner to have a single point of contactfor real -time and
near real-time operations. That single point of contact hasto communicate and coordinate with
the appropriate PJM member corporate entity to fulfill the assgned responsibilities.

As soon as practicable, but no later than 3 business days following a new generation resource
being placed in commercial operation or a generation transfer, the “eDART Contact”
regponsble for tickets and data submittalsin eDART must complete the eDART Contact
Survey — all fieldsare required. Thisinformation must also be updated whenever the primary
or secondary individual responsble for a generation resource changes. The survey is
accesed by sgning into the eDART tool, selecting the “Gen. Tickets’ menu item, and then
selecting GO Survey for Contact Information from the GO Data Request menu. Questions can
be sent to eDartGenContacts@pjm.com

2.2 Transfers of a Generation Facility and Name Changes of
. I .
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2.2.1 Transfers of a Generation Facility

Each Generation Interconnection Cusomer (for a new generation facility or an existing
generation facility) and Generation Owner (collectively referred to herein as “Generation
Owner’) seeking to, directly or indirectly, transfer all or part of its ownership interests in
its generation facility must notify PJM and initiate the processes as set forth herein. This
provison appliesto an asset transfer of a generation facility, the transfer of an entity that
owns or controls a generation facility (which shall mean 10% or more of voting interest of
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the entity), and to upstream transfers of ownership interests (10% or more voting interests) in
such an entity (collectively referred to herein as“Change-in-ownership Transactions’). These
requirementsapply to upstream transfer of ownership because service agreementsan ancillary
documentation associated with the entity owning the generation facility often contain information
relating to the holding company including contact persons and addresses. In addition, because
of various obligationsunder its T ariff, PJIM mugt maintain accurate agreementsand clarity of
ownership, including upstream ownership, of generation facilities. These requirementsapply to
a corporate reorganizationsunless such corporate reorganization isgoverned by the blanket
authorization forintemal corporate reorganizationsset forth in FERC’s regulationspromulgated
pursuant to Section 203 of the Federal Power Act (18CFR 824b) and as such the transaction is
not subject to review by FERC.

PJM Manual 14D: Generator Operational Requirements
Section 2: Responsibilitiesof Generation Owners

Itis the obligation of such Generation Ownersto comply with the termsand conditionsof all
applicable service agreementsincluding those goveming the interconnection of their generation
to the PJM Transmisson System and /or participation in the PJM'swholesale markets regarding
any assgnments, consents, updatesor notices. The requirementsset forth herein are in
additionsto and not in subgtitution of any contractual or PIM T ariff obligations.

One objective of PJM’sreview of a contemplated Change-in-ownership Transactionisto ensure
that the correct legal entity isproperly identified on all service agreementsrelated to the
generation facility and to ensure that such service agreementsare updated promptly with

the correct entity, name and contact information after the closng of the Change-in-ownership
Transaction. PJM service agreementsrelated to the generation facility mayinclude construction
service agreements, cost reasonability agreements, Interconnection Service Agreements,
transmisson service agreements, Wholesale Market Participation Agreementsand/or dynamic
transfer agreements. PJM’s objectiveisto be able to accomplish any necessary assgnments

or amendmentsto the service agreementsthat are necessary or appropriate to accomplish the
Change-in-ownership Transaction 0 that those changes can be effective uponthe closng of
the transaction. PJM has a form of an agreement to amend and/or consent to assgnment
agreement on PJM’swebsite. Any other updates to service agreementsrelating to the
transaction (i.e., contact persons, addresses, etc.) mug be provided to PIJM no later than ten
(10) days following the closng of the Change-in-ownership Transaction.

Any Generation Owner involved in or aware of a Change-in-ownership Transaction involving a
generation facility shall satisfy the requirementsas stated below. PJM expectsthat the parties
involved with the Change-in-ownership Transaction will worktogether to provide the required
information to PJM. PJM may extend or waive any of these requirementsif it determinesthat a
Generation Owner'scompliance isnot commercially practical.

1. When an application for authorization of the Change-in-ownership Transaction involving
a generation facility in the PJM Region isfiled with the Federal Energy Regulatory
Commisson pursuant to Section 203 of the Federal Power Act, a copy of the publicly
available application should be served promptly on the General Counsel of PIM and the
General Counsel of IMM (Monitoring Analytics);

2. No laterthan ten (10) days after an application for authorization of the Change-in-
ownership Transaction isfiled with the Commisson pursuant to Section 203 of the
Federal Power Act, orif a Section 203 application isnot required, then no later than
ten (10) days after the binding transaction documentsare executed (even if those
documentscontain conditionsor contingencies), The Generation Owner shall use
commercially reasonable effortsto provide to PJM’s Member Relations Department the
following supplemental information:
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a. Any service agreementsrelating to the generation facility including but not limited to
any congtruction service agreement, cost responsbility agreement, Interconnection
Service Agreement (or pre-PJM interconnection agreement), Wholesale market
Participation Agreement, and any other PJM service agreement involving the
Generation Owner related to the subject generation facility,

b. The facilitysname, location, sreet address, points of interconnection, maximum
facility output, name(s) of the facility owner(s) (i.e., the legal entitiesthat own
the facility), PJM Market's Gateway Unit ID, PJM-assigned commercial name(s)
developedin accordance with Section 1.2 of thisManual, if applicable;

c. A brief description of the transaction including the namesof the partiestothe
transaction;

d. The marketing entity thatiscurrently responsble for the generation facility and
Declaration of Authority to such marketing entity; and

e. Ifas areault of the transfer, Generation Owner will become affiliated with or
controlled by a different PJM Member, the name of such PJM Member and smplified
organization chart illustrating the expected relationship between: (1) the Generation
Owner; and (2) such PJM Member.

3. Priorto the three (3) busness days of the requegted effective date of the transfer within
the PIM sysems, which can be different than the closng of the Change-in-ownership
Transaction, the Generation owner shall provide the PIJM Member Relations Department
with an executed PJM-accepted Declaration of Authority for the Generating Facility
authorizing a new third-party marketer to interface with PJM, if applicable; and

4. Inthe event of a direct sale or transfer of a generation facility, the Generation Owner
shall, provide the PIM Member Relations Department with the documentsor information
secified below no later than five (5) business days prior to the closing of the Change-in-
ownership Transaction.

a. A letterto the currently-effective Presdent and CEO of PIM Interconnection, L.L.C.
on the entity’s letterhead identifying the new company name and the anticipated
closing date;

b. A certificate of good standing from the acquiring entity’sstate of organization;
A liging of the current officers of the acquiring entity; and
An IRS Form W9 for the acquiring entity

2.2.2 Generation Owner or Interconnection Customer Name and/or contact information
Changes

A Ger?eration owner that changesits corporate name and/or contact information shall notify
PJM and upon receipt from PJM, execute an agreement to amend to updatesits PIJM service
agreements, and provide a provide PJM with the following documentswithin 30 daysof the
change: (i) a letter to the currently-effective Presdent and CEO of PJM Interconnection, L.L.C.
on the company letterhead giving the new company name and the requested effective date of
the change; (ii) a copy of the name change filing certified by the Secretary of State form the
state of organization; (jii) an updated affiliate disclosure form reflecting the new company name;
and (iv) an updated IRS Form W9 reflecting the new company name. The documentsshould be
mailed to:
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PJIM

Knowledge Management Center
Attn: Megan McLaverty

2750 Monroe Boulevard
Audubon, PA 19403

2.2.3 Transfer of Certain Member Rights and Obligations Pertaining to a Generator to
Other Members

Section 5.7 pertainsto a Member's transfer of specific rights or obligationsassociated with

its generation facility. A member may transfer specific rightsor obligationsassociated with its
generation facility only to extent permissible under the applicable service agreements, the PJM
T ariff, other PJM governing documents, and manuals.

2.3 Generator Market Remodel

A Generator Market Remodel isthe process where a Generation Owner or desgnated agent
requess to have a sngle unit glit out and modeled as two or more units or multiple units
aggregated and modeled asone unitin PJM Markets. Refer to section 2.4 of this manual
regarding requirementsfor eDART modeling.

Toinitiate the remodeling process, the Generation Owner or designated agent should contact
the Client Management Team at PIJM (CMProjectTeam@pjm.com). A PJM Client Manager will
then send the Generation Owner(s) a Generation Market Remodel Template to be filled out
and returned. The PJM Client Manager will manage the coordination between the Generation
Owner(s) and appropriate PJM departmentsfrom the initiation of the request through the go live
date of the remodel.

Market remodel timeline from initiation of the remodel requed to the go-live date of the remodel
is subject to certain exceptionson a case-by-case bass. When the requed to remodel is
submitted, the PIM Client Manager will provide a high level timeline to the Generation Owner(s)
which isdependent on the number of remodel requedtsin the queue. If the remodel requiresan
EMS model change, the expected duration is4-6 months based on when the remodel change
can be modeled inthe EMS. If an EMS model change isnot required, the process typically
takes 2-3 months,

2.4 eDART Modeling

In order to ensure operational model conssency, non-blackgart generators shall be modeled
in eDART consgent with the PIJM EMS model. All blackstart generators shall be modeled
individually in eDART and EMS including those that are part of a combined cycle plant.
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Section 3: Control Center Requirements

Welcome to the Control Center Requirements section of the PIJM Manual for Generator
Operational Requirements. In thissection you will find the following information:

* A description of the generation control center categorieswithin PJM (see “PJM Control
Center Categories for Generating Entities”).

* A summary of control center requirementsfor generation owners (see “Control Center
Requirements for Generating Entities”).

* Voice communication requirementsfor generation owners(see “Voice Communication
Requirements for Generating Entities”).

Thissection presents a summarized verson of the requirementsfor control centers esablished
by generating entitiesfor reliable operation inthe PJM Balancing Authority. For more details,
please refer to the PIJM Manual M-1 for Control Center and Data Exchange Requirements.

3.1 PIM Control Center Categoriesfor Generating Entities

PJM Membersmay be involved with transmisson operations, generation operations, load
service operations, and/or PIJM Energy Market participation. For each of these operations, a
different control center category hasbeen designated.

For generation operations, the control center category isthe Market OperationsCenter
(MOC). An entity that participatesin the PJM Operating Agreementand asssts PIJM in
operating and controlling generation withinthe PJM RTO edablishes a Market Operations
Center (MOC) to facilitate itsresponsbilitiesregarding the security of the PJIM RTO.

For each of the services lised below, data isexchanged betweenthe MOC, PJM and one or more
of the other PJIM Member control center categories—T ransmisson Owners (T Os), Load Service
Centers (LSCs), and Marketing Centers, corresponding to Regional Transmisson Owners, Load
Serving Entitiesand Marketers.

* Generation Scheduling Services
* EMS Services

* Hidorical EMS Data Services

* Energy Transaction Services

* Long-term Planning Services

*  PJM Adminigration Services

More information about PIJM Control Center Categoriesand PJM Member Data Exchange can be
found in M-01: Control Center and Data Exchange Requirements, Sections2.1 and 2.2.

3.2 Control Center Requirements for Generating Entities

Thissection discusses the control center requirementsfor the PJM generating entities, which
are smilarto those of other PJM Members. For efficient and reliable participationin the

PJM RTO, the following requirementsfor the members control center computer systems,
communications, facilities, and gaffing have been esablished.
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3.2.1 Computer System Requirements

The generation owners MOC serves as the primary operating linkto the PJM control center and
includescomputer sysem hardware and software that supports theirresponsbilitiesunder the
Agreement. The list below summarizesthe computer sysem requirementsfor all PJM member
control center categoriesincluding the MOC.

The control centerisrequired to:
* Achieve a 99.95% availability level foritscomputer hardware and software
* Prepare and implement a backup and archivingplan
* Follow PJM computer sysem security procedures
* Follow PIJM sysem maintenance procedures
* Ensure expansion capability of itscomputer sysem

3.2.2 Communications Requirements

Telecommunications (voice and data) circuits, which must be reliable and secure, should be
tested regularly and/or monitored online, with special attention givento emergency channels
The communication channelsthat are in this category are lised in M-01: Control Center and
Data Exchange Requirements, Section 2.4.

3.2.3 Facilities Requirements

The MOC facility consderationsinclude the physical pace housing operationsgaff and, if
appropriate, a computer room, communicationsroom, and power supply area. T he secific
implementation of control center facilitiesconsiderationsshould be appropriate for the nature of
the computer sysems and communicationsequipmentingalled. The following lig sum marizes
the facilitiesrequirementsfor a generation owner.

The control centerisrequired to:
* Provide an environment suitable forits equipment and personnel
* Ensure a gable and secure supply of AC power for its equipment
* Redrict access to its work area to avoid digtractions
« Egablish a protocol forinformation flow to control room personnel
» Ingall smoke and fire detection and protection equipment
*  Comply with PIJM backup procedures

More detailson these requirementscan be found in M-01: Control Center and Data Exchange
RequirementsSection 2.5.

3.2.4 Control Center Staffing Requirements

As a general guideline, PJM Member MOCsshould be staffed 24 hours a day, 7 days a week,
with 100% availability of personnel who are trained for all normal and emergency stuations
that are anticipated. For detailson control center saffing requirements, please refer to M-01:
Control Center and Data Exchange Requirements, Section 2.6.

Manual-01, Control Center and Data Exchange Requirements, Attachment F: Overview and
Requirementsfor Remote Operationsof Market Operations Centers due to Exceptional
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Circumg&ances provides guidance on MOC operationsin eventssuch as any act of public
enemy, war, insurrection, riot, fire, severe weather, natural disager, flood, civil unreg,
explosion, pandemic or other public health emergency.

P JM Manual 14D: Generator Operational Requirements
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Training coursesfor operations, technical gaff and maintenance personnel should be
conducted. The PIJM Member RelationsDepartment can provide assstance, as required, for
training related to PJM operations. Referto M-40: Training and Certification Requirementsfor
additional information about training.

As of March 1, 2003, PJM requires all generation and transmisson operators who operate on

PJM sygems to undergo the PJM Certification examination. Further detailsare provided in PIM
Manual M-40 Training and Certification Requirements.
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3.3[!nterpersonal [Communication Requirements for Generating Entities

Thissection summarizes the PIJM requirementsfor Interpersonal Communication and
Alternative Interpersonal Communication capabilitiesfor control centersincludingthe MOCs
edablished by generating entities. Referto M-01: Control Center and Data Exchange
Requirements, Section 4, Interpersonal Communication Capability for additional detailsand
requirements.

3.3.1 Dispatch Voice and Facsimile Communications

The digpatch voice sysem provides high-priority Interpersonal Communication capability
between PJM and variousPJM Members, as required by NERC Standard COM-001. The
dispatch voice sysem hardware consists of the All Call sysem, Ring Down circuitsand
manual dial circuits.

Communicationsvia facsmile machinesis another means of exchanging information
between PJM operations, accounting, and other partiesincluding PJM Members.

Please refer to M-01: Control Center and Data Exchange Requirements, Section 4.1 for more
detailson different typesof communication hardware.

3.3.2 Alternativ e and Additional Interpersonal Communication Methods

The digpatch voice system is designed to provide voice communicationsduring normal
circumgances. In the event the PIM primary Interpersonal Communication methodsfail,
the following sysems may provide alternative communication capabilities:

« Satellite Telephones
* Busness Voice Sysem
* Cellular Telephones

Please refer to M-01: Control Center and Data Exchange Requirements, Sections4.2 and 4.3 for
specific requirementsfor Alternative Interpersonal Communications.
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Section 4: Data Exchange and Metering Requirements

Welcome to the Data Exchange and Metering Requirements section of the PJM Manual for
Generator Operational Requirements. In thissection you will find the following information:

* Desription of computer sysem data exchange methodology and requirements. (See
"Computer System Data Exchange").

* Rulespertaining to generator metering. (See "Data Exchange and Metering
Requirements").

4.1 EMS Data Exchange Requirements

4.1.1 EMS Communications for Real-time Data Exchange
For more information on EMS communication sysems, please refer to M-01: Control Center and Data
Exchange Requirements, Section 3.2: EMS Data Exchange.

Through the EMS communication sysems and protocolsdescribed in M-01: Control Center and
Data Exchange Requirements, Section 3.2: EMS Data Exchange, the PJM Supervisory Control
and Data Acquistion (SCADA) sysem allowsbi-directional exchange of analog data, digital
data, and, in some cases, accumulator data between small generatorsand the PJM EMS. In the
PJM EMS, data may be processed immediately, sored in local higtorians, or forwarded to sub-
sysgems like PIM Settlements.

Sample Configurations

The wide variety of posible Members dictatesthat the sygem cannot be locked into a fixed
configuration. Member size and type of ingallation (new or existing) determine the ingtallation
configuration and possible features.

Some of the possible configurationsare shown below. All metering ingtallationsbelow

accommodate one or more metering points. Please note that the following table isa guideline
only. Specificsof the ingallation may dictate an alternate configuration.

Metering Installation ‘

Connection | Aggregate | Intelligent Data | Configuration| Monitoring | Protocol
Type Gengrator Electr_onlc Model Period
Size Device
Jetstre Very Small | Data Alldata |Dedicated varies DNP 3.0
am (<10 MW) Concentrator typ(—;s TCP/IP‘wnh
available |encryption
OR gateway over
secure
Collect | Internet.
MWh and
MVARhAh
only
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Jetstre Small Data Alldata |Dedicated varies DNP 3.0
am (10-100 Concentrator types TCP/IP_with
MW) available |encryption
gateway over
secure
Internet.
PJMNet Medium Data Alldata |Dedicated 2-10 DNP 3.0
(>100-500 Concentrator |types T CP/IP with Second or
available |single routerto| Periodic
MW) redundant iccp
PJMnet.
PJIMNet Large Data Alldata |Dedicated 2-10 DNP 3.0
>500 MW) Concentrator, | types T CP/IP with Second or
SCADA, EMS| available |dual routersto | Periodic IccP
orGMS redundant
PJMnet—
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Connection | Aggregate | Intelligent Data | Configuration| Monitoring| Protocol

Type
Size

Generator

Electronic

. Model
Device

Single Local
Area Network

Exhibit 3: Guidelines for Metering Installation

The table below shows the types of equipment necessary for exchanging data with PIM.

Situation

Real-Time & Billing
Metering

Operational
Changes Sent
Via

Generator Bidding

Minimum Changed
Minimum Cost

Via Host Utility; MWh
entered in Power Meter for
P JM billing.

Host Utility.

Via Host Utility

<10 MW injection to
grid or unitruns
infrequently.

RTU at plant, single DNP
network connection with
encryption gateway.

Internet, through
Markets
Gateway

Internet, through
Markets Gateway

>10 MW and <100MW
injection to grid; unit
runscontinuously.

RT U at plant, single DNP
network connection with
encryption gateway.

Internet, through
Markets
Gateway

Internet, through
Markets Gateway

>100 MW and <500MW,
injection to grid; unit
runscontinuously.

RT U at plant, redundant
network connection, single
router.

Internet, through
Markets
Gateway

Internet, through
Markets Gateway

>500 MW injection
to grid; unit runs
continuously

RTU at plantor ICCP via
SCADA system, redundant
ICCP or DNP network
connection, dual routers.

Internet, through

Markets
Gateway

Internet, through
Markets Gateway

Control Center for
Multiple Units

Install metering and use

S CADA System; redundant
ICCP network connection to
P JM, dual routers.

Internet, through
Markets
Gateway

Internet, through

Markets Gateway
and PJMnet

Exhibit 4: Equipment Types for Data Exchange with PIJM

T he following exhibit displaysa typical multi-unit metering and data flow configuration.
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Firewall to
g Revenue-grade accuracy Internet

current and voltage
Revenue Meter:
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renssormers Site Control System
or HMI
Measurement at @
Inl_erconnectlon RTU or other IED
Point. Gateway
Transduces MW, Device

MVAR, MWHR,
Raw pulse or Modbus or DNP - L— DNP over TCP/IP

MVHR
Modbus or DNP
over serial or
ethernet

To PUIM

== To TO or EDC
Circuit Breaker

Contact é

Weather
Tower

Exhibit 5: Typical Internet DNP Configuration

4.1.2 Real-time Data Exchange Requirements

M-01: Control Center and Data Exchange Requirements, Section 3.2.3 outlinesthe types of
EMS data exchanged cyclically between PJIM and PJM Members, as well asthe accuracy
requirementsfor such data. The following exhibit summarizesthe data requirementsand
exchange ratesfor the cyclic and by exception data exchanged between PIJM EMS and PJM
Members EMS systems as it relates to generating entities.

Data Exchange Rates

From PJM Member to PIM

Data needed for PJM Control Programs Fast Scan Rate (2 seconds)

(AGCtie-line MW, TREG, CREG,
LOADBP, Locally Sampled Frequencies)

T hisincludes Generation MW telemetry for all
units participating in the PJM regulation market

Data needed for monitoring generation Slow Scan Rate (10 seconds)
(Generation MW/MVAR Telemetry)

Data needed for monitoringtransmission Slow Scan Rate (10 seconds)
(Line/Transformer Flows, V oltages)

Breaker, disconnect, and line statuschanges By Exception (on event)

From PJMto PJM Member
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AGC Regulation Signals Fast Scan Rate (2 seconds)
AGC Individual Unit MW set Points Slow Scan Rate (10 seconds)

Dispatch control values Slow Scan Rate (10 seconds)
Generation MW/MVAR Telemetry Slow Scan Rate (10 seconds)

Exhibit 2: Summary of EMS Data Requirements and Exchange Rates

Each PJM Memberisresponsble for determining data quality indicatorsfor all data transmitted
to PJM. Both failed individual valuesand any value calculated usng a failed point must be
flagged. Please refer to M-01: Control Center and Data Exchange Requirements, Section
2.3.6: Data Integrity for further requirementson quality codes.

When a point failsfor an extended period, a manual update of the point'svalue might be
necessary once every thirty minutesto keep the data as accurate as possble. Requirements
on data exchange during EMS datalinkand device outagesare outlined in M-01: Control
Center and Data Exchange Requirements, Section 3.2.4.

In addition, the following exhibit shows PJM precison requirementsfor real-time and revenue metering
information. Referto M-01: Control Center and Data Exchange Requirementsfor additional details.

Real Time Instantaneous Data Sent To PJM

Frequency 1/1000th of HZ (i.e. 60.001 Hz)
Voltage 1/10th of KV (i.e.69.1 KV)
Real Power MW 1 MW integer (i.e. 52 MW) required, but PIM

will accept greater precision if available

Reactive Power MVAR 1 MVAR integer (i.e. 42 MVAR) required, but
P JIM will accept greater precision if available

Current State of Charge (Energy Storage MWh remaining
Resource Model Participant Only)

Real Time Instantaneous Data Sent From PJM

Individual Unit MW base point from Security 1/10th of MW (i.e. 323.1 MW)
Constrained Economic Dispatch (SCED)
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Real Time Instantaneous Data Sent From PJM

Regulation Signal (AR) 1 MW integer, + or — (i.e. 10 MW) but PIM will
send smaller signalsto certain sitessuch as
renewable resources, etc.

Rev enue Data Sent To PJM

MWh Delivered and Received 1/1000th of MWh (i.e. 20.001 MWh)

MVARh Delivered and Received 1/1000th of MVARKH (i.e. 15.002 MVARh)

Exhibit 6: PJM Real-Time and Revenue Data Precision Requirements

4.1.3 EMS Model

New generators of more than 10 MW or any new Capacity Resource intending to set real-time
LMP must be explicitly modeledin the PJM EMS network model. The EMS network model is
updated asdescribed in PIM Manual 3A, Energy Management Sysem (EMS) Model Updates
and Quality Assurance (QA).

4.2 Data Managementand Metering Requirements

4.2.1 Data Management and Security

Each Generator shall supply the necessary planning and operating datarequired to accurately
model, schedule, and monitor the PIM sysem. Specific data requirementsfor power syssem
applications, production cost and reliability assessment are located in M-14B: PJM Regional
Trangmisson Planning Process, Attachment H: Power Sysem Modeling Data. Thisdata must
include, but isnot limited to:

* Expected unit operationsand desred market service/ssgment.

» Stability sudy data.

* Step-up trandformer data (impedance andtap setting).

* Relay settings and generator protection package.

» Generatoroperating curvesand asociated tes data (reactive/saturation).
» Special operating redrictions(including environmental).

» ldentification of equipment ownership and maintenance responsbilities.

* Ted data for metering calibration, backup communications, and relays.

* Any otherdata required to certify a generator as eligible to participate in a specific
market ssgment or service.
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Itis required that data be sent to PJM automatically. In the event that the dataisnot
automatically received by PJM, the Generation Owner shall electronically or verbally
communicate the required data with PIM at intervalsspecified by PJM. The Generation
Owner mug correct any problemsassociated with the failure of data-tranamisson
equipment within a reasonable time. More detailson data exchange during EMS datalink
and device outagescan be found in M-01: Control Center and Data Exchange
Requirements, Section 3.2.4.

The Generator and Transmisson Owner shall promptly exchange all information relating to all
conditionswhich affect (or could affect) the operationsof any facility reporting data.

The Generator shall communicate the outage of any data communication equipment connecting
the facility to the PJM sysem in accordance with the following re quirements:

« Each facility will be assgned to one of the PJM Transmisson Owners as its primary
contact, unless arrangementsare made to communicate information directly to PIM.
The assgnmentisbased upon the voltage level of the connection to the Transmisson
Sysem and the geographiclocation of the facility.

« All planned and maintenance outagesof data communicationsequipment requiring the
involvement of PIJM personnel must be requested by the Generator. All information mug
be in a format defined by PIM. Referto M-01, Control Center and Data Exchange
Requirements, Section 3.8: Planning, Coordination, and Notification of Sysem Changes
and Events.

« Advance notification of planned and maintenance outagesmust meet the requirements
defined in the PJM Manual for Pre-Scheduling Operations (M-10).

Additional specific data requirementsare defined in other sectionsof this manual. All records
mugt be retained in accordance with NERC, FERC and PJM data retention requirements. All
backup interpersonal and data communication plans and tes procedures mus be
documented and provided to PJM.

4.2.2 Metering Plan
In order to establish a metering plan for new generation, a PJM Client managerisassgned. A

kick-off meeting betweenthe PIJM Member Relationsand the generation ownerwill be held to
discuss the following issues

* Project schedule including tesing/commercial dates
» Optionsfor providing real-time and revenue data

* Busness plan forthe unit(s) - The new participant isrequired to apply for the necessary
PJM Toolsaccountsbased on the individual business plan.

* PJM metering requirements- Tosatify these requirements, all generatorsconnectingto
the PJM sysem are required to ingtall and operate metering and related equipment
capable of recording and transmitting all voice and data communications. Specific
data metering requirementsdepend on the size and business plan of the generator
connecting to the PIJM system.

Several factors determine the real-time telemetry to PIM requirementsfor a generator. The
following table shows the criteria for which a generator may be required to provide real-time
telemetry to PIM. If one or more of the criteria are true for that generator, then telemetry is
required:
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Criteria Real-Time Telemetry Requirements

Generators participating in the PIM marlet
as capacity resources

Real and reactive power

Generators 10 MW (Maximum Facility
Output) or larger

Real and reactive power

Generatorsgreater than 1 MW (Maximum
Facility Output) and connected at a bus
operating at50 KV or greater

Real and reactive power

Solar parks3 MW (Maximum Facility
Output) or greater

Real and reactive power (see Section 12.2 for
additional requirements)

Distributed generators (such as, the
treatment of many unitsdispersed over a
wide area asone aggregated unit) modeled
lessthan 10 MW (Maximum Facility Output)

Real and reactive data at the BES injection point
of accuracy within 10% of hourly MWh settlements
data (revenue meter or accumulator data)

P ublic Distribution Microgrid Generators

Real and reactive power

Statusof Public Distribution Microgrid (connected
to or disconnected from grid)

Generatorsthat will also participate asPIM
demand response resourceswhen they
will reduce load and have PJM-approved

Real and reactive data, based on the Generator
criteriain thistable, at the point of interconnection
and real and reactive power for the generators.

interconnection rightsto inject power.

Generators not meeting any of the criteria above are generally not required to supply real-time
telemetry to PJM. However, PJM may require real-time telemetry from any generator based

on ecific topology, networksecurity, operationsor market needs. Generators that are not
required to supply real-time (two-second scan) metering will not be eligible to set real-time LMP.
Revenue-related informationisnecessary forvery amall units Thisinformation can be obtained
from the local utility or manually read by the cusomer and supplied to PJM via Power Meter. If
desired, a direct connectionto PJM can be egtablished.

Generators that are required to supply real-time and revenue information can supply this
through the local utility'sconnection to PJM, orif desired, via a direct connection from the
generator to PJM. Real-time information will be collected at a two- ten second data rate,
and revenue information will be collected hourly. T he revenue information represents the
accumulated energy for the previoushour.

The required revenue informationisnecessary to satisfy the needs of PIM's Market Settlements
program. T he real-time information isrequired for PJM'sEnergy Management Applications
(State Egtimator, Security Analyss, etc.).

4.2.3 Metering for Individual Generators
PJM does not require Generation Owners to directly connectto PJM, but leavesthisas
an option if it enhancesthe owner's ability to participate in PJIM markets and functions.
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A generation owner hasa number of optionswith respect to information acquisition and
transmission.

At the most basc level, a Generation Owner can negotiate data transmisson to and from PJM
through the local utility or transmisson facilitiesowner. Thisallowsthe Generation Owner the
flexibility to use already proven and acceptable methodsof data transfer to minimize initial
gart-up costs and procedures, while meeting all of the current requirementsfor providing data
to PIM. Thisbasc communication can be supplemented with the use of the Intemet-based

PJM Toolssuch as inSchedule and Data Viewer, further expanding the data transfer capabilities
between the cusomer and PJM without a direct connection to PJM.

A Generation Owner may decide that direct connection to PJIM makesthe bes busness snse,
% facilitieshave been provided to make that connection assmple and cog effective as
possble. The Generation Owner that decidesto connect directly to PIM will be required to meet
requirementsdetermined by the net MW produced and the markets in which the Generation
Owner decidesto participate.

Additionally, information about PIJM'soperational satus and other types of non- market senstive
data can be directly communicated through these same facilities. T histype of communication is
not required but is provided by PJM asa value-added service to enhance patrticipation in PJM
markets.

PJM’s data requirementsare described in two categories real-time information and non-real
time information. Either or both of these types of data can be directly communicated to PIJM
depending on the customer requirementsand operating agreement with the local utility.

Note:

If an Energy Storage Resource is collocated with another Generating Facility such as a wind
or solar unit, then the resources must choose to participate in markets as single, integrated
resources or as two separate resources. When separate, separate telemetry and billing
metering isrequired for each component.

Real-Time Data

Real-time orinstantaneousinformationisdefined asdata required by PJM that determines
sysem security and gability aswell as congegion and LMP. T he minimum data model for
real-time data transmisson requires

* IngantaneousNet ( +/-) MW for each unit, measured on the low-sde of generator
sep-up transformer

* IngantaneousNet ( +/- ) MVAR for each unit, measured on the low-sde of generator
gep-up transformer

» Didributed generators modeled at lessthan 10MW must provide IngantaneousNet (+/-)
MW and MVAR at aggregation point (BES injection point) based on an agreed upon
algorithm.

* Generators that will also participate asPJM demand response resources and that have
PJM approved interconnection rightsto inject power must provide InsantaneousNet
(+/-) MW and MVAR at the point of interconnection and IngantaneousNet ( +/- ) MW
and MVAR, measured on the low-sde of generator sep-up transformer at a point where
it does not include associated load served by the generator.
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Additional transmitted data may include busvoltages, circuit breaker satus, and other data.

Account Metering

Non-real-time or revenue information isneeded by PIJM'sapplicationsand sysems that
determine Grid Accounting and Energy Interchange such as Power Meter. The minimum data-
model forrevenue data transmisson requires:

* Hourly Compensated MWh delivered for each unit.
*  Hourly Compensated MWh received for each unit.
* Hourly Compensated MVARh delivered for each unit (not currently required).
* Hourly Compensated MVARh received for each unit (not currently required).

Note:
The MVARh revenue information will be considered a requirement in the event that PIJM

implementsa Reactive Power Market.

As illugrated in Exhibit 7 below, some digtributed Energy Storage Resources are capable of
directly serving end-use load. In order to ensure adequate vishility for PIM and to properly
quantify Direct Charging Energy asdefined in the PJM Tariff, additional metering requirements
apply to such resources.

For Case 1 as shown in Exhibit 7 below—the additional metering requirementsof this paragraph
apply to Storage Resourcesthat meet the following criteria:

1. undernormal operating conditions, the Energy Storage Resource is directly connected
to the grid, but isnot directly connected to any ordinary end-use load that isnot Station
Power,

2. underoutage conditions(that is, when the grid is not available), the Energy Storage
Resource is capable of usng switching to directly connect to an end-use load thatis
either ondte or adjacent to the Energy Storage Resource in orderto provide energy
directly to the end-use load.

Energy Storage Resources that meet these criteria, and that are not co-located with any other
generation facilities shall provide a device for measurement of MWh located on the normally -
open facility connecting the ESR to the end-use load, asindicated by meter “M4”in Exhibit 7
(unless otherwise mutually agreed by PJM, the Electric Distribution Company, and the Energy
Storage Resource owner).

Energy Storage Resources that meet the above criteria, and that are co-located with any other
generation facilities shall provide a device for measurement of MWh located directly on the
output terminalsof the other generation facility, asindicated by meter “M2” in Exhibit 7, and on
the normally-open facility connecting the ESR to the end-use load, asindicated by meter “M4” in
Exhibit 7 (unless otherwise mutually agreed by PJM, the Electric Digribution Company, and the
Energy Storage Resource owner).

* Thismeasurement device shall meet all PJM settlementsmetering requirementsin
Manual 01.
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* Inorder to properly quantify wholesale sales of Direct Charging Energy and Load
Serving Charging Energy, thisdevice shall be capable of measuring and reporting to
PJM Power Meter during outage conditions.

Case 1 Case 2
( Utility Grid ) < Utility Grid >
POl +ooer -+ PO ==
N.C. = normally closed switch N C N C
N.O. = normally open switch
POI = Point of interconnection
M = Revenue Quaiity Meter
On-Site Energy Customer On-Site Energy Customer
Generation Storage Load Generation Storage Load

Resource Resource
Exhibit 7: Energy Storage Resource Metering Example

For Case 2 as shown in Exhibit 7 above—Energy Storage Resourcesthat are co-located with
end use load thatisnot Station Power shall provide a device for measurement of MWh located
directly on the Energy Storage Resource terminals, as indicated by meter “M8” in Exhibit 7
above (unless otherwise mutually agreed by PJM, the Electric Disribution Company, and the
Energy Storage Resource owner). If other on-site generation isalso present, a device for
measurement of MWh located directly on the terminalsof the other on-dte generation shall be
provided. The measurement device shall meet all PIM settlementsmetering requirementsin
Manual 01.

Additional information on PIJM Metering requirementsmay be found in Sections3 and 5 of PIM
Manual M-01, Control Center and Data Exchange Requirements.
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4.3 Synchrophasor Communication System

The PJM Synchrophasor Communication sysem allowsPJM to collectand manage data from
phasor measurement devicesunit(s) (PMU) which include the gandalone phasor measurement
units (PMUs) device, or Relays and Digital Fault Recorders(DFRs) with phasor measurement
capabilitiesfrom individual generatorsor Market Operation Centers(MOC). Synchrophasor
measurement devices(PMUs) are required at all new generator interconnections 1L00MW or
larger that entered PJM’sinterconnection queue on or after October 1, 2012. It shall also
include the communication sysem capable of carrying the phasor measurement data to a
phasor data concentrator (PDC), and then trangport the information continuoudy to PJM; as
well as store the data locally for a minimum period of 30 days

A Phasor Data Concentrator (PDC) shall be located at either the Member'sgeneration site or
MOC, and, after collecting data from the phasor measurement devicesPMUs, communicate
with PJM'‘s Synchrophasor syssem using C37.118 data transfer protocol.

4.3.1 Phasor Measurement Dev ice Unit Requirements
A phasor measurement device PMU isa device which measures the electrical wave formson
the electricity grid in real-time, usng a common time source for synchronization.

* The performance of phasor measurement device PMU must comply with the current
revisons of sandards such as IEEE C37.118. The protection (P) performance class
PMU is preferred.

* The phasor measurement device PMU shall have the capability to calculate sequence
valuesforvoltage and current Phasor data; as well asto provide the sequence
synchrophasor valuesto a PDC at the minimum rate of 30 scans per second. (For all
calculation purposes Phase A shall be used as the reference phase.)

* The phasor measurement device PMU shall have GPS (UT C) synchronization function
either through an internal or external GPS receiver. All data recorded shall be in the
Coordinate Universal Time (UTC).

* The phasor measurement device PMU shall be able to automatically switch to local clock
in the event of the loss of GPS dgnal, and resynchronize automatically when GPS signal
is available.

*  The phasor measurement device PMU data sream shall indicate whetheritisusing
GPS clockor local clock NOT E: Default data stream should be synced to the GPS
clock, with local clockserving as a backup.

» Accuracy and resolution of time synchronization shall be equal orunder 1 micro second
to UTC. The phasor measurement device PMU should be able to locally sore collected
or calculated data at the minimum rate of 30 frames per second.

* The phasor measurement device PMU shall be ingtalled on the Customer Facility sde of
the generator sep-up transformer (low side) unless itisa non-synchronous generation
facility, in which case the device shall be ingalled on the Cusomer Facility sde of the
Point of Interconnection (POl).
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4.3.2 Phasor Data Concentrator (PDC) Requirements

The PDC at the generation station orthe MOC (GO PDC) s the central pointof collection,
management, sgorage, and digribution of PMU data for authorized real -time and non-real ime
uses.

* The performance of the GO PDC should comply with the current revisonsof sandards
such as IEEE C37.118.

*» The GO PDC shall be able to consolidate and synchroni ze data from all connected
PMUs before sending it to PJM; including unaligned data.

*  The GO PDC shall have capability of assgning postive sequence reference to any
phase (rotate it by 120 or 240 degreeson per sgnal bass).

» All data sreaming from the GO PDC to PJM PDC shall be in compliance with IEEE
C37.118 communication sandards.

* The GO PDC should have the capability to down sample PMU signal before transmitting
itto PIJM PDC and to configure the down sampling rate.

» For packets arriving laterthan expected time, the GO PDC should flag such packets and
gore their UT C arrival time.

*  The GO PDC should be able to locally sore all incoming data at the minimum rate of 30
frames per second for minimum two weeks.

*« The GO PDC should be able to retrieve and provide locally sored data per PJM’s
request.

*  The GO PDC should have a clockthat is synchronized to UTC. Itisrecommended that
thisclockbe an external GPS clock Resolution and accuracy of time synchronization at
Substation PDC should be equal orunder 1 micro second to UTC.

4.3.3 Network Requirements
A high-speed real-time data acquistion networkis required to smultaneoudy transfer the PMU

data to PJM Valley Forge and Milford control centers. T histelecommunicationsnetwork is
independent of the existing SCADA networkoperated for PJM’s EMS at itscontrol centers.
End-to-end (GO PMU to PJM PDC) latency should be lessthan or equal to 100 milliseconds.
The GOsdata acquistion, processng and communicationssysems should be designed to
achieve the 100 millisecond Latency limit. In most cases, transmitting phasor data with SCADA
(RTU and ICCP) data together ispermitted over the same PJMNet Connection designated for
the Generation Owner.

4.3.4 Data Exchange and Management Requirements

PJM maintainsconfiguration information for each phasor measurement device PMU and PDC
connected to the Synchrophasor sygsem. Thisconfiguration informationisused to accurately
interpret the data collected from the generators. The generator should regiser its phasor
measurement device PMU and PDC with PIJM by using the registration form located at
http://www.pjm.com/markets-and-operationsops-analysssynchrophasor-technology.aspx. The
generator should use NERC-assigned five Digit ID Codesfor phasor measurement the devices
that are reported to PJM.
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Generators interconnected with and synchronized to the transmisson sygsem mus provide PJM
all necessary and requested information through PJM Synchrophasor system, to assure that the
electrical sysem can be operated in a safe and reliable manner.

Thisdata includes, butisnot limited to:

* Generatorterminal voltage and voltage phase angle (for wind generating plants
measurements at POl are acceptable)

* Generator terminal current and current phase angle (for wind generating plants
measurements at POl are acceptable)

* Frequency and rate of change of frequency (ROCOF)

All data items, regardless of type, are collected and dissminated at a frequency of 30 frames
per second and should be sent to PIM with associated data quality codesin compliance

with IEEE C37.118 communication sandards. (See 4.3.1 Phasor Measurement Device Unit
Requirements)

The Generation Owner will report to PJM the outage of any data communication equipment
connecting the facility to PJM sysem to the following email address phasoroutage@pjm.com
(or other approach asdetermined by the PJM Phasor Data Quality Task Force.) Please
reference M01 section 3.3.2 for more details.
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Section 5: Participationin PIJM Markets

Welcome to the Participation in PJM Markets section of the PJM Manual for Generator
Operational Requirements. In thissection you will find the following information:

» Desription of marketing optionsavailable to Generation Ownergsee "Marketing
Options").

» Desription of required/mandatory services (see "Ancillary Services").
* Desription of PJM marketing toolsthat are currently available (see "Marketing Tools").

» Description of the PIM two-settlement syssem (see "Description of the Two-Settlement
System").

* Role of Generationin the PJM pre-scheduling and scheduling processes (see "Pre-
Scheduling and Scheduling”).

« Description of the resource commitment process (see "Resource Commitment").

5.1 Marketing Options

There are several marketing optionsavailable to Generation Ownersin the PIJM
Interconnection, L.L.C. (PJM) Balancing Authority, but not every generating unit qualifiesto
participatein every PIJM market. The marketing optionsavailable to generation ownersdepend
on the physical characterigtics of the unit(s) as well asthe busness philosophy of each owner.
Additional information on all of the PIJM markets may be found at the heading "Markets &
Operations' on the PIJM web ste.

5.1.1 PIM Wholesale Energy Market
The PIJM wholesale energy market includesboth day-ahead and real-time markets.

* Inthe day-ahead market, Locational Marginal Prices(LMPs) are calculated for each
hour of the next operating day based on generation offers, demand bids, and bilateral
transaction schedules submitted in advance. The next-day schedule isdeveloped
usng leag-cog, security-congrained resource commitment and security-congrained
economic dispatch programs.

» During the operating day, 5 minute and hourly clearing pricesare determined by the
actual sysem operationssecurity-constrained economic digpatch in the real time market.

» For more information about the PIJM Wholesale Energy Market sese PJM Manual M-11,
Energy & Ancillary Service Market Operations.

5.1.2 PJM Regulation Market

The PJM Regulation Market provides PJM participantswith a market-based sysem for
purchase and sale of the Regulation ancillary service, which providesshort-term load balancing
capability to the system.

Generators may choose to participate in the PJM Regulation Market. Qualification for this
program requires each participating resource to achieve specified performance sandards and
to be equipped with Automatic Generation Control (AGC). Please refer to PJIM Manual M-11,
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Energy & Ancillary ServicesMarket Operations, Section 3 and PJM Manual M-12, Balancing
Operations, Section 4 for more information.

For more detailson regulating unit eligibility and the regulation market business rules, please
refer to the PJM Manual M-11, Energy & Ancillary ServicesMarket Operations.

5.1.3 PJM Reserve Markets

The PIJM Reserve Markets provide PJM participantswith a market-based sysem for purchase
and sale of the Synchronized Reserve, Non-Synchronized Reserve, as well as Day Ahead
Scheduling Reserves. Please refer to PJM Manual M-11, Energy & Ancillary ServicesMarket
Operations, Sections4, 4b, and 11 for more information.

5.1.4 PJM Capacity Market
Referto PJM Manual M-18, PJM Capacity Market forinformation related to thismarket.

5.2 Ancillary Services

The following ancillary services are provided by PJM in coordination with the generating entities
and are required/mandatory services, calculated after-the-fact in the billing process.

5.2.1 Reactiv e Supply and Voltage Control from Generating Sources Service

In order to maintain transmisson voltageson the Transmisson Provider'stransmisson facilities
within acceptable limits, generation faciliiesunder the control of the Balancing Authority
operator are operated to produce or absorb reactive power. T hus, Reactive Supply and Voltage
Control from Generation Sourcesmust be provided for each transaction on the Transmisson
Provider'stransmisson facilities.

The amount of reactive supply and voltage that must be supplied with respect to the
Transmission Cugtomers transaction will be determined based on the reactive power support
necessary to maintain transmisson voltageswithin limitsthat are generally accepted in the
region and consigently adhered to by the Transmission Provider. The chargesfor such service
are shown in Schedule 2 of the PIJM Open Access Transmisson T ariff. Also, new generators
have the option of filing with FERC to receive a revenue stream for their reactive output.

After consultation with the Generation Owner regarding necessary step-up transformer tap
changes, PJM will provide documentation to the Generation Owner specifying the required tap
changes, a timeframe for making the changes, and technical jugtification for these changes The
Generation Owner shall provide notification to PJM when the changeshave been implemented.
Generation Ownersshall update reactive capability curves(D-curves) via eDART to ensure
PJM and TO EMS Security Analysis results are accurate.

5.2.2 Regulation and Frequency Response Service

Regulation and Frequency Response service providesthe continuousbalancing of resources
(generation and interchange) with load and maintainsthe Interconnection frequency at sxty
cyclesper second (60 Hz). Within PJM, Regulation and Frequency Response srvice is
accomplished through the Regulation Market, which isdescribed in thissection under
‘Marketing Options.”

Revison: 62, Effective Date: 12/21/2022 PIJM © 2021 44



B

PJM Manual 14D: Generator Operational Requirements
Section 5: Participation in PIM Markets

5.3 Marketsand OperationsTools

Additional information on all PJM Markets and Operationstoolscan be found on the PIJM web
ste under Markets & OperationsPJM T ools.

5.3.1 Markets Gateway

Thisis the Market User Interface for participating in the PJM Wholesale Energy Markets,
ecifically the Day-Ahead Market, the PIJM Regulation Market, and the PJM Synchronized
Reserve Market. Users may submit resource-specific generation offerswith operating details,
fixed or price-sendtive demand bids, as well as bilateral transactionsand financial increment
and decrement bids The PJM Markets Gateway interface also enablesviewing public and
private day-ahead results and managing portfolios, please refer to the Markets Gateway User
Guide and Markets Database Dictionary for more information.

5.3.2 PIJM inSchedule

Thistool isused by Generation Ownersin PJM to submit theirinternal PIM energy schedule
data. All PIMinternal transactions, including load and generation interchange adjusment
modeling and implicitinternal spot market schedules, are handled throughthe PJM inSchedule
sysem. New users who are PJM Membersmay regigter to use Capacity Exchange and
inSchedule by submitting the User Regidration form from the login screen.

5.3.3 PJM Capacity Exchange

Thiselectronic tool enablesa competitive ingalled-capacity market and fulfillsthe data
reporting requirementsfor generation ownerswith granted capacity status. Users of Capacity
Exchange can view peakloads and obligationsin any zone, shop for PJM ingalled capacity,
and create bilateral transactionsto buy or sell unit-specific or capacity credits. New users
may regigter to use Capacity Exchange by submitting the User Regigtration form from the
login screen.

5.34 eDART

The Dispatcher Application and Reporting Tool (eDART) providescommunication with PIM
for Generation Ownersregarding unit outage and reduction requests, updatesto reactive
capability curves(D-curves), Automatic Voltage Regulator satus, Power Sysem Stabilizer
gatus, Governor satus, MVAR tests, Supplementary StatusReports (SSRs), Insantaneous
Reserve Checks (IRCs), Minimum Generation Reports, Gen Checkout, and forreceiving and
regponding to required PJM data requeds.

Additional applicationsmay be integrated in eDART in the future. User regidtration is available
from the PIJM web ste

5.3.5 eGADS

The Generator Availability Data Sysem (GADS) enablesthe operators of generation units
to submit performance data into PJM recordsfor determination of unit availability. Unitsare
tracked on a rolling twelve-month bass for demand equivalent forced outages (EFORd) to
determine their unforced capacity. Operatorsare required to submit data monthly using the
eGADS interface. New plant operators should contact PJM for user set-up.
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5.3.6 Data Viewer

Data Viewerisan Internet based sysem that allowsPJM dispatchers and participantsto view
current and projected sysem data and emergency proceduresinformation aswell as market
information. Additionally, Data Viewer feed isan RSS feed of data that users may scrape for
data. User regidration is available from the PJM web ste.

5.3.7 Resource Tracker ) o ) .
Resource Tracker supports the maintenance of ownership information and providesthe user the

ability to review all sources of ownership information. Generation Owner, or designated agent,
is required to confirm the resource ownership information by November 1 annually. The window
to gtart the process will open October 1 annually. During a Generation Transfer, Section 5.7 of
the Manual, the Generation Owner, or desgnated agent, isrequired to confirm the ownership
information in Resource Tracker within two (2) busness days after receiving an automated
email from the Resource Tracker Sysem alerting them of the trandfer.

5.4 Description of the Two-Settlement System

5.4.1 Market Participants
For more information about Market Participantsplease refer to PIM Manual M-11, Energy &
Ancillary ServicesMarket Operations.

5.4.2 The Day-Ahead Market

The Day-Ahead Market allowspatrticipantsto purchase and sell energy at binding day-ahead
prices It also allowstransmission customers to schedule bilateral transactionsat binding
day-ahead congestion charges. These congedtion charges are based on the differencesin
Locational Marginal Prices(LMPs) between the transaction source and the sink

Load Serving Entities(LSEs) will submit hourly demand schedules, including any price -senstive
demand, forthe amount of demand that they wish to lockin at day-ahead prices. Any generator
thatis a PIM-desgnated Capacity Resource must submit a bid schedule into the day-ahead
market unless itis self-scheduled or unavailable due to outage.

Other generators have the option to bidinto the day-ahead market. Transmisson customers
may submit fixed or dispatchable bilateral transaction schedulesinto the day-ahead market
and may specify whether they are willing to pay congestion chargesor wish to be curtailed if
congedtion occurs in the day-ahead schedule.

All spot purchases and sales in the day-ahead market are settled at the day-ahead prices.

After the daily quote period closes, PJM will calculate the day-ahead schedule based on

the bids, offers and schedules submitted usng scheduling programsthat perform least-cost,
security-congrained resource commitment and dispatch for each hour of the next operating day.
The day-ahead scheduling process will incorporate PJM reliability requirementsand reserve
obligationsinto the analysis. The resulting hourly schedulesand LMPs represent binding
financial commitmentsto the Market Participants. Financial transmisson rights (FT Rs) are
accounted for at the day-ahead LMP values.

For more information please see PJM Manual M-11, Energy & Ancillary ServicesMarket
Operations.
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5.4.3 The Real-Time Balancing Market
The Balancing Market isbased on real-time operations It providesfinancial incentivesfor
generators to follow the real-time economic digpatch ingructionsissued by PIM.

Generators desgnated as PJM Capacity Resourcesthat are available but not selected inthe
day-ahead scheduling may alter their bidsfor use in the balancing market. If not altered, the
original bidsremain in effect for the Balancing Market.

Balancing pricesare calculated on the actual sysem operating conditionsas described by
the PJM gate egimator. LSEswill pay balancing pricesfor any demand that exceedstheir
day-ahead scheduled quantities. The LSEswill also receive revenue for demand deviations
below their scheduled quantities.

Generators are paid balancing pricesfor any generation that exceedstheir day-ahead
scheduled quantitiesand will pay for generation deviationsbelow their scheduled quantities.
Transmission cusomers pay congestion charges for bilateral transaction quantity deviations
from day-ahead schedules. All spot purchases and sales in the balancing market are settled at
the balancing prices.

For more information please see PJM Manual M-11, Energy & Ancillary Services Market
Operations.

5.4.4 Grid Accounting

There are several services within the Interchange Energy Market for which PIM calculates
charges and credits that are allocated among the PJM Members. (Detailed explanationsmay be
found in the PJM Manual M-28, Operating Agreement Accounting.)

PJM providesaccounting for these services

* Spot Market Energy—Energy bought or sold by PIJM Membersthrough the PIJM Enemy
Market.

* Regulation—The capability of a specific resource with appropriate telecommunications,
control, and response capability to increase or decrease itsoutputin response to a
regulating control sgnal (sse PJM Manual M-12, Balancing Operations).

» Operating Reserves—T he amountsof generating Capacity scheduled to be available for
gecified periodsof an Operating Day to ensure reliable operation.

* Synchronized Reserve—Capability of a specific synchronized generating or demand
resource that can be provided within ten (10) minutes(see PJM Manual M-11, Energy &
Ancillary Services Market Operations).

* Transmisson Congegion—T heincreased cos of energy delivered when the
Transmisson System is operating under congrained conditions.

*  Transmisson Losses—Energy requirementsin excess of load requirementsdue to
the energy consumed by the electrical impedance characterigicsof the Transmisson
Sygsem.

« Emergency Energy—Energy bought from or sold to other Balancing Authoritiesby
PJM due to emergencieseither within the PJM Balancing Authority or within the other
Balancing Authorities.

* Metering Reconciliation—Metering errors and corrections that are reconciled at the end
of each month by a meter error correction charge adjustment.
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* Unscheduled Transmisson Service—Service that PJM Memberscan provide to or
receive from the New YorkISO and are credited or charged according to the Operating
Agreement.

*  NewJersey —New York (NJ-NY) PAR Facilities—Carrying chargescollected from PIM
RT Os paid to the New YorkISO for the Phase Angle Regulators (PARs) at Ramapo and
charged according to the Operating Agreement.

* Capacity Market—Capacity bought or sold through the PJM daily and capacity markets
via Capacity Exchange.

These services are applicable to the different typesof market participation, asshown in the
following table. Each service isfurther broken down in the billing satement (see the PIM
Manual M-29, Billing).

Market Buyers | Market Sellers | Transmission
Customers

Spot Market Energy

Regulation

Reserve Markets

x| X| X| X
x| X| X| X

Operating Reserves

Transmission Congestion X

Transmission Losses X

Emergency Energy

Meter Reconciliation

Unscheduled Transmission Service

x| X| X| X
x| X| X| X

Capacity Market

Exhibit 8: Applicable Services as defined by Market Participation

PJM Energy Market accounting isdesgned to operate on a balancedbass Thatis, the total
amount of the charges equalsthe total amount of credits; there are no resdual funds With
certain exceptions, each of the individual services also operateson a balanced basis. Charges
and credits for a particular service (such as regulation) offset each other exactly. In certain
cases, excess charges or creditsin one service category are used to offset chargesand credits
for another service.

Accounting Input Data

PJM collectsinformation regarding actual operations during the hour. Thisinformationis
recorded either by the PJM System Operators or by automated sysems. The market accounting
proceses use thisinformation asinput data. Other accounting input data isprovided from
various systems and databases. Thisinformation includesdata describing PJM Members
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ingalled generating resources, scheduling information for PJM Members transactions, and
Transmission System parameters.

5.5 Pre-Schedulingand Scheduling

One of the principal purposes of the PJM pre-scheduling activitiesisto establish and

maintain the markets database containing current generator information. T he database contains
resource-gpecific information including company, plant, operating limits, resource availability,
etc., and isused during pre-scheduling, scheduling and dispatching. Thisdata allowsPJM

to schedule generation resulting inthe lowest overall production cost while maintaining the
reliability of the PJM RTO.

Each Generator mugt advise PJM on a daily bass of its generation schedule and/or bid price
for the following day. Generators mug abide by these schedules unless approval for deviation
is secured from PJM or unless equipment problemsbeyond the Generator'scontrol prevent
operation at the specified schedule.

Specific detailsconcerming the datarequirementsand deadlinesfor the pre-scheduling and
scheduling processes are contained in the PJM ManualsM-10, Pre-Scheduling Operationsand
M-11, Energy & Ancillary ServicesMarket Operations.

5.6 Unit Commitment

5.6.1 Process ) ) )
The resource commitment process includesthe Markets Database (formerly the Unit

Commitment Database or UCDB) and the functionsof Hydro Scheduler and the Dispatch
Management Tool (DMT). The Markets Database is a large database containing information on
each resource that operates as part of the PIJM Interchange Energy Marlket.

The Resource Schedulingand Commitment (RSC) programsprovide an optimized economic
commitment schedule for thermal generating unitsand are the primary tool used to determine
commitment of resources that have operating congraintsrequiring multiple-day operation.

The Hydro Calculator computeshourly reservoir elevationsand hydro plant generation from
input river flowsand hydro plant discharges.

The DMT runsin the corporate computer sysem and performs accounting and operations
functionswith regpect to combustion turbines. Additional information on the PIJM resource
commitment process may be found in the following manuals:

* PJM Manual for Pre-Scheduling Operations(M-10)
* PJM Manual for Energy & Ancillary ServicesMarket Operations (M-11)
* PJM Manual for Billing (M-29)

5.6.2 Data Requirements

T he two-settlement technical software developsthe Day-Ahead Market results based on
minimizing production cost to meet the demand bidsand decrement bids. The results
incorporate PJM Balancing Authority security congtraints and reliability requirementsnecessary
for reliable operation.

Two-Settlement Technical Software
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The PJM Two-Settlement Technical Software isa set of computer programs performing security-
congrained resource commitment and economic dispatch for the Day-Ahead Market. The
individual programsare:

1. Resource Scheduling and Commitment (RSC)—Performssecurity-constrained resource
commitment based on generation offers, demand bids, increment offers, decrement
bids and transaction schedules submitted by participantsand based on PJM Balancing
Authority reliability requirements. RSC will enforce physical resource-pecific congraints
that are gpecified in the generation offer data and generic transmisson congraints that
are entered by the Market Operator.

2. Scheduling, Pricing and Dispatch (SPD)—Performssecurity-consrained economic
dispatch using the commitment profile produced by RSC. SPD calculateshourly unit
generation MW levelsand LMPsfor all load and generation buses for each hour of the
next operating day.

3. Study Network Analyss (STNET)—Createsa powerflow model for each hour of the next
operating day based on the scheduled network topology, the generation and demand
MW profile produced by SPD and the scheduled Tie Flow with adjacent Balancing
Authorities. STNET performsAC contingency analyssusing the contingency list from
PJM EMS and createsgeneric congraintsbased on any violationsthat are detected.

Afterthe close of the generation re-bidding period at 1415, the RSC isthe primary tool used

to determine any change in seam unit commitment satus. Commitment changesare based on
minimizing the additional sartup costs and codts to operate seam units at economic minimum,
as well as providing sufficient operating reserves to satisfy the PJM Load Forecadt.

The purpose of this second phase of resource commitment isto ensure that PJM has scheduled
enough generation in advance to meet the PJM Load Forecas for the next operating day

and for the subsequent sx days CT unitsare included inthe scheduling process and are
<cheduled in the Day-Ahead Market. However, the decisonsconcerning actual operation of
pool-scheduled CT unitsduring the operating day are not made until the current operating hour
in real-time dispatch.

5.7 Generation Transfer Process

In the event that a generation resource changes ownership via transfer or sale, or a generation
resource has a transfer of responsibilities, PJM Member Relationsshall be contacted in
advance of the change by initiating the Generation Transfer process through the PJM Member
Community: http://www.pjm.com/markets-and-operationgetoolsmember-community.aspx.

PJM’s client managerswill facilitate the generation transfer process for membersin order

to effectuate the changesin PJM. Generation Transfer documentation shall be finalized and
approved by impacted partiesat least three (3) complete busness days prior to the requested
effective date of the trangfer within the PIJM systems in order to maintain operation continuity
within PJM'ssystems and tools. Once the transfer has entered into those three (3) business
days, the transfer cannot be rescinded. Questions on the process should be directed to PIM
Member Relationsvia http://pjm.com/about-pjm/who-we-are/contact-us.aspx

A Member may seek to permanently transfer all or some rights and obligations, including
financial rightsand obligations, associated with a particular generation resource to a separate
Member or within a differentaccount of their own. The following are examplesof typical
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generation transfer scenarios that should follow the Generation Transfer process, however, this
is not a fully exhausted list:

*  Memberto Member
*  Memberto Non-Member/Agent

* Within a Member (transferring generator to a new billing subaccount but the PIM
Member/owner doesnot change)

« Corporate separation (unregulated to regulated)
* Joint Ownership Changes

» Functional regponsbilitieschange (dispatch agent, telemetry provider, energy market
agent, eDART reporting, etc.)

All generation trandfers require PJM to ensure all data isaccurate within the sysems; all legal
agreementsare approved, and the appropriate contact informationisprovided to digpatch.

When a transfer isoccurring between separate parties, PJM expectsthat these partieswill, in
good faith, cooperate with PIJM and the other entity.

5.7.1 Initiate Process

In order to initiate a reques for a generation transfer, a Member must submit a Request
Generation Trangfer through the PIJM Member Community: http:/www.pjm.com/markets-and-
operationgetoolgmember-community.aspx.

The Generation Transfer Request User Guide islocated inthe Member Community to provide
gep-by-gep ingructions on how to obtain the required information needed to submit the
reques. Itis important for both the Transferor (from” Member) and Transferee (‘to” Member/
Company) to consder the timeline requirementsdetailed in Section 5.7.3 before determining
the requegted effective date of the transfer within the PIM sysems. PJM requests the submittal
on Member Community requesting a generation transferto occur at least 45 days prior to the
requested effective date of the transfer within the PJM sysems. Thissubmittal starts the PIM
internal processto review the submitted information and determine what else may be needed to
ensure the generation transfer can occur on the requested effective date of the transfer within
the PIM sysems.

Once the form is submitted, a PIM Member Relationswill contactthe entity within two (2)
busness days The PJM Client Manager may require more information from the current
Member to facilitate the generation transfer process. The potential additional information
needed islisted in Section 5.7.2.

5.7.2 Information Required

Since a Generation Transfer may occur for various scenarios, the required information may
be different for each scenario to complete the transfer. Further discussons between Member
Relationsand the entitieswill help determine what additional information isrequired.

5.7.2.1 Legal and Administrative Agreements
Referto Section 2.2 of thisManual for further guidance.
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5.7.2.2 Membership

The Trandferee or an agent representing the Transferee mugt either be a current active PIM
Member orbecome a PJIM Member at lead three (3) business days priorto the requested
effective date of the transfer within the PIJM sysems. The Operating Agreement, Section 11.6
describes the requirementsan entity must meet to qualify for Membership. The PIM T ariff,
Attachment Q describesthe credit policy and requirements. T he application form and process
can be found in the Become a Member section on PJM.com

5.7.2.3 Fuel Cost Policy

All Market Sellerswho submit cost-based offers must have submitted to PIJM a Fuel Cog Policy
45 days priorto the requegted effective date of the transfer within the PJM sysems or an
alternative date agreed to by PJM asgated in Manual 15, Section2.3.1.2. The fuel cot policy
requirementsare detailed in Manual 15, Section 2.3. All concemsor discussons should be
addressed with the Fuel Cost Policy Team at FuelCostPolicyAnalys s@PJM.com.

5.7.2.4 Markets Gateway

Markets Gateway isthe sygem that PIJM Market Participantsuse to participate in the Day-
Ahead Energy Market, Real-Time Energy Market, Synchronized Reserve Market and Regulation
Market. Memberswill submit generation offersinto Markets Gateway. PIM must ensure the
proper entity hasaccess to Markets Gateway and that entity hasaccess to Market Gateway

on the approved appropriate day. The Generation Transfer Request User Guide located on

the Member Community webpage providesadditional guidance regarding election of price or
cog-based sartup and no load parametersand transferring rights of historical generation data
to the Tranderee.

5.7.2.5 Dispatching Company

The Trandferee mug indicate to PIMif the dispatching company ischanging. If a change is
occurring, then PIJM mus receive the new dispatch company name, company contactname,
and All Call phone numbers. The All Call Form can be found in Manual 14D, Attachment C or

in the Member Forms section on PJM.com. Additionally, a Member that transfers dispatch rights
or obligationsassociated with its generation facility to a third party must provide PJM with a
Declaration of Authority effective prior to the requested effective date of the transfer within the
PJM sysems. The Declaration of Authority agreement shall specify the rightsand obligations
and of the third party and new Generation Owner with regard to conducting busness with PJM,
and shall be in a form reasonably acceptable to PIM.

5.7.2.6 Member Training and Certification
PJM hastraining and certification requirementsin place forindividualswho:

* Operate or digpatch on the PIJM sysem,

* Areindirect communication with the PJM System Operator, and

» Perform daily operations-related functionsat the direction of the PJIM System Operator
during normal, emergency and/or sysem regoration sates

There requirementsare outlined in Manual 40. Due to theirinteraction with PJM control room
and potential impact on sysem reliability, applicable training and certification requirements must
be met, in accordance with the manual, prior to the new entity beginning operations. If the
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dispatch agent responsbility ischanging, then the new generation resource owner will provide
the Member Training Liaison contact information to PIJM

5.7.2.7 Capacity Exchange account

The Reliability Pricing Model (RPM) conductsvarious auctionsprior to the Delivery Year.
Therefore, gpecific transaction and processes must be followed to ensure the transfer

of the resources and obligation are done properly. Depending on how the Transferor
sructured its capacity will determine how many transactionsare required to move each
resource from the Tranderor to the Trandferee. Coordination and agreementbetween the
Transferor and Transferee is required for the entire process. Contact the Capacity Group at
RPM_Hotline@PJM.com to initiate thisstep.

5.7.2.8 Telemetry and Telecommunications
PJM mus ensure that the electronic and voice links between PJM and the Transferee meet

PJM standards as lised in Manual 14D. T he following sectionswithin Manual 14D describe
these sandards in further detail.

« Control Centersand Voice Communications— Section 3
» Data exchange & Metering — Section 4
* Pre-Operational requirements— Section 6

The Trandferee musgt determine if the provider of real -time telemetry ischanging. If the provider
is changing, and depending on current communication protocol setup for the new provider, then
additional time may be required to ensure proper communication between PJM and the new
provider prior to the requegted effective date of the transfer within the PIM sysems.

5.7.2.9 Ancillary Services
Regulation, Reserves and Black Start are ancillary services that PJIM must coordinate and

communicate participation among multiple internal groups. Therefore, the Transferee must
notify PIM if the generation resource will be participating in any of these three (3) services.

* Regulation — re-qualification busness rules can be found in Manual 12, Section 4.5.
Resources will not be qualified to offer regulation until they successfully complete the
re-test.

* Reserve — confirmation of resource within PJM systems

» BlackStart — contact name and number(s) for testing notificationsand restoration events
mugt be on file with PJM, asfurther described in Manual 12, Section4.6.

5.7.2.10 PJM Tools

PJM utilizesonline toolsto help facilitate the communication of specific data between PIM
and the resource. Depending on the type of market activity the Transferee decidesfor the
resource, will determine the required online tool(s) access. Descriptions and detailsabout
specific online toolsare found in the Generation Transfer Reques User Guide located on the
Member Community webpage.
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Note:

As soon as practicable, but no later than 3 business days following a generation transfer

or a new generation resource being placed in commercial operation, the “€eDART Contact”
regponsble for tickets and data submittalsin eDART mus complete the eDART Contact Survey
— all fieldsare required. The survey is accessed by selecting the “Gen. Tickets’ menu item

and then selecting GO Contact Survey from the GO Survey menu. Questions can be sent

to eDartGenContacts@pjm.com

5.7.2.11 PJM Settlements and Billing ltems
PJM settlement and billing will be based on which PJM account/subaccountthe resource is
located. However, there are few otheritemsthat PIJM must know to ensure proper billing.

* Reactive Credits— at least 90 days prior to the requested effective date of the transfer
within the PIJM systems, or such shorter period authorized by a FERC order, a resource
mugt either

(1) submit to the FERC the appropriate filings, or
(2) provide to the Transmission Provider and file withthe FERC an informational filing, asfurther
described in PJM’s T ariff, Schedule 2

* Operating Reserves — PJM needsto determine ifthe resource has a relationship with
anotherresource that they should be consdered a ‘single bus and able to offset one
another as further described in Manual 28, Section 5.3

5.7.2.12 Resource Tracker
Confirmation of the resource in Resource Tracker must be in accordance with Section5.3.7 of

the Manual.

5.7.3 Process Timeline
All Generation Transfer documentationsshall be finalized and approved by impacted entities

at least three (3) complete business days prior to the requested effective date of the transfer
within the PIM sysems. Once the trandfer has entered into those three (3) business days,

the transfer cannot be rescinded. Since a Generation Transfer may occur for different reasons,
each timeline will vary. T he following itemsshould be considered when determining a requested
effective date of the transfer within the PJM sysems.

* Membership — Obtaining a PJM membership can take up to 90 days after all the required
paperwork has been sgned and received by PJM.

* Legal — provided all documentation asdescribed in Section 2.2 of thisManual

* Fuel Cog Policy —submita policy to PJM at least 45 days prior to the requested
effective date of the transfer within the PJM systems or on such alternative date agreed
to by PIM

« Initial Training and certification — Generation Ownersmay contract with dispatching
companiesthat already meet PJM requirementsor have their own personnel digpatch.
Depending on the experience of the individualsinvolved, it may take several monthsto
get a new generation dispatcher qualified.
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* Telemetry and Communication Protocol for new Members— may take up to three (3)
months

* Telemetry and Communication Protocol for existing Members— may take up to 30 days

* Reactive Credits—file with the Transmisson Provider and/or the FERC Commisson at
least 90 days priorto the requedgted effective date of the transfer within the PIJM systems
unless a waiver of the 90-day notice requirement isgranted by FERC
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Section 6: Pre-Operational Requirements

Welcome to the Pre-Operational Requirements section of the PIJM Manual for Generator
Operational Requirements. In thissection you will find the following information:

» Description of data exchange testing procedures(see “Data Exchange Testing”).

» Description of required training procedures(see “Training and PJM TO Operator and
Generation Dispatcher Certification”).

» Pre-operational requirementsof Generation for coordination with digpatch (see
“Coordination with Dispatch”).

6.1 Data Exchange Testing

6.1.1 Introduction

PJM interfaceswith a wide range of different cusomer sysems. Procedures for verifying that
these sysems are ready to go into production operation vary by type of sysem, itsfunctionality,
the number of data points, etc. For purposes of illugtration, test requirementsfor a Generation
Management Sysem (GMS) are provided here. A GMS istypically the most comprehensve
system used for generator interconnection, and therefore, hasthe most comprehensve testing
requirements.

By definition, a GMS providesa centralized control center interfacing via remote terminal units
to numerous generating locations. Thisdata isthen sent to PJM via the Inter-control Center
Communication Protocol (ICCP) link

6.1.2 Test Requirements for Member Company New Generator Management Systems
GMS

I(n gen)eral, PJM isresponsble for tesing data connectionsbetween a Member Company's
GMS hardware and PJM'scomputers. PJM generally does not test communication between

a Member'sremote terminal units(RT Us) and the Member'sGMS computers. When using a
new GMS sygem, the Member Company should tes input of all RTU information/data into their
GMS before involving PIM.

Communication tesing by PIJM usesthe TEST System, which teststhe communication of
information from the MembersGMS database into the PJM database. If changing from the
previous GMS to the new one, testing will be enhanced if all of the data available inthe existing
GMS issmultaneoudy available to the new GMS. Where possble, tesing of any new GMS
should be done from the company’s parallel test syssem connected to the PJM TEST system.

PJM doesnot require that any RT U be connected to the Member'sGMS during testing with
PJM’s TEST system. The Member Company may have as many RT Usconnected to their (new)
GMS asthey wish while testing with PJM’sTEST system. Testing with PJM'sTEST shall not
reduce the availability of accurate telemetry to PJM’sOperational EMS.

The Member Company must comply with these PJM naming and telemetry conventions (if
applicable to the ingallation):

¢ Trangnisson line MWand MVAR
¢ Trandormer MW and MVAR
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* Generating unit MWand MVAR
« Station kv
* Frequency
* Transformer taps
In addition, the Member Company must support transmisson of breaker/disconnect satus.

Teding should include several scheduled/intentional communication re-garts initiated by both
PJM and the tesing company.

Afterthe Member Company hassuccessfully completed testing with PUIM'sTEST System, PIJM
will schedule the test of the company’snew GMS with all telemetry available. The test should
comply with the following criteria:

* Real-time meteringvia ICCP data linkconnection mug be in place before testing in
order to maintain reliability of the PJM Balancing Authority.

*  The Member Company must make known when itstes period is sarting.

» During thistime, the Member Company shall maintain the old GMS in such a state
that it can be restored in total within one hour upon demand by the PJM Supervisng
Digpatcher if the new GMS isnot performing to the Dispatcher'ssatisfaction.

Link-up time for ICCP Links The linkshall be 99.5% operational or higher. PIM shall
qualitatively judge whether or not the data is acceptable.

6.1.3 Communications Considerations
For companiesusing the ICCP protocol, the following specific itemsshould be consdered:

* The requirementsfor communication with PJM over can be obtained from your PIM
Project Manager.

* The ICCP association form must be received by PJM for PIM to properly configure the
linkbefore any testing can sart.

» Before testing with PUM’'sTEST system, it is desirable forthe Member Company’s
vendorto communicate withthe PJMDEV sysem.

*  The Member company and PJM must take special precautionsto prevent the Member
company tes GMS from communicating directly to the PJM Real -Time EMS system.

6.1.4 Offline Test

» Both companieswill bring the datalinkup between the Member Company and PJM and
verify that all sessons for ICCP are up.

« Both companieswill compare valuesbetween the Member company and PJM such as.

o Line and transformer flows: All 500 kv, 345KV, selected 230 kv and tie lines (MW
and MVAR),

0 Generatorvalues
Teging Company Totals

o Frequency
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Individual UnitMW base pointsfrom (SCED)
Regulation sgnals

Breaker satus

Voltages

Transformer taps

O O O O o o

Pond levels

* Both companieswill checkthe pointsin the variousreporting cyclesto see that they are
updating at the proper scan rate.

*  PJMwill have the Member company tel-fail several lines, including facilitiesat different
voltage levels. Companieswill compare values, singly and several at once, adjacent

and separated in the PTID ligt. Both companiescheck for the appropriate flag set in the
gatus code section of the Value Table for the corresponding PTID.

*  PJMwill have the Member Company restore tel-failsand compare values.

* PJMwill have the Member company tel-fail breaker status out-of-service for selected
breakers and then restore, checking status each time.

*  PJMwill have the Member company change status on a device and verify.
*  PJIMwillbring up variousPJM EMS displaysand checkvalues.

* PJMwill change scheduled frequency (e.g., 59.98 Hz). Member Company will verify the
change.

* PJMwill change Individual Unit MW basepoints. Member Company will verify the
change.

*  PJIMwill suspend regulation. Member Company will verify they are receiving a zero
regulationsignal.

*  PJIMwillunsugpend regulation. Member Company will verify they are re ceivingthe
regulation sgnal the PIMisdispatching.

*  PJIMwill cause the ACE signal to go from a lower to a raised position. Member Company
should verify both the correct value and direction.

6.1.5 Online Test

The Online Tes involvesthe connection of the Member Company’snew GMS system to the
PJM’sRT EMS system. The communicationsshould be accurate and reliable. All syssems will
be closely watched by the test director over a period of time. During thisted, repeat as many
geps as possble from the Offline Tes above when the new linkis brought on line.

6.1.6 Dispatcher Testing Procedure and Computer-to-Computer Testing
Verify Key Control ltems on PJM's Displays

*  PJIMwillrequest the Member Company to tel-fail a value for one of their transmisson
facilities.
* Check for the appropriate flagsand status on applicable PIM EMS displays.
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* PJIMwill change scheduled frequency (e.g. 59.98 Hz) and verify that the Member
Company received the change. PJM will return the frequency sgnal to normal.

Verify Network Applications

PJM will verify that the State Estimator Application operatesproperly with the member's
equipmentincludedin the PIJM NetworkModel. Specificsof this verification will be based on
the overall impact of the member'sequipment on the PJM sysem.

Verify Accounting Data

After confirming connectivity to the cusomer's metering equipment, PJIM will verify the validity
and accuracy of individual test data being tranamitted. Test data will also be made available
from SCADA to Markets Settlementsto verify that it isbeing accurately transmitted.

The Generation Owner must designate the applicable networkmodel bug(es) at which each
revenue meteristo be priced. Once accounting dataissuccessfully being stored in the Market
SettlementsDatabase, the Generation Owner and the Market Settlementsstaff will compare
the accounting data being sent from the generator to the data being received by the PIJM
settlements sysem to confirm thatitisbeing transferred accurately.

Verify Real-Time Operational Scheduling

After confirming connectivity, use the Unit Hourly Update page (in Markets Gateway) with the
current date to smulate a change in a unit'soperational gatus. PJM will verify thatthe change
was received.

6.2 Training and PIM TO Operator and Generation Dispatcher
Certification

6.2.1 Training
Referto Training Requirementsin PJM Manual M-40, Training and Certification Requirements.

6.2.2 PJM TO Operator and Generation Dispatcher Certification o
Referto Certification Requirementsin PJM Manual M-40, Training and Certification

Requirements.

6.3 Coordination with Dispatch

6.3.1 Operation

Every Generator interconnected with and synchronized to the transmisson sysem mus at
all timescoordinate operation with PJM and the Transmission Owner, providing all necessary
and requested information and equipment status, to assure that the electrical sysem can be
operated in a safe and reliable manner.

Thiscoordination includes, but isnot limited to:
* Supplying generator net-MW and MVAR output.
* Supplying frequency and voltage levels.
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» Scheduling the operation and outagesof facilitiesincluding providingadvanced
notification.

» Coordinating the synchronization and disconnection of the unit with the PJM orlocal
sygem operator.

» Providing data required to operate the sysem and to conduct sysem sudies.

* Providingdocumented start-up and shutdown proceduresincluding ramp-up and ramp-
down times.

* Following PIM-directed plant operation during emergency and restoration conditions.
* Following PJM-directed operation during transmisson-congrained conditions.

Note:
For digtributed generators modeled at lessthan 10MW, PJM requiresthe generators to be able

to follow PJM direction via SCADA or an agreed upon alternative method.

6.3.2 Communication

To enaure reliable operationsand regponsveness, Generators mus be properly saffed to
support a 7-day, 24-hour contact for communications. Data must be sent to PIJM automatically.
In the event that the data istemporarily not received by PIM, the Generation Owner must call
PJM with the operating data at intervalsspecified by PIM. T he Generation Owner shall correct
any problemsassociated with the failure of equipment within a reasonable time.

The Generator and Transmisson Owner shall promptly exchange all information relating to all
conditionswhich affect (or could affect) the operationsof any facility reporting data.

The Generator shall communicate the outage of any electrical equipment connecting the facility
to the PJM system in accordance with these requirements.

» Each facility will be assigned to one of the PJM Tranamisson Owners as its primary
contact, unless arrangementsare made to communicate thisinformation directly to PIM.
Thisassgnment is based upon the voltage level of the connection to the Transmisson
Sydem and the geographiclocation of the facility.

« All planned and maintenance outagesof electrical equipmentrequiring involvement of
PJM personnel mug be requegted by the Generator. The appropriate information must
be in a format defined by PIM.

6.3.3 Test Energy

Ted energy isenergy generated for a predetermined period by a new resource interconnecting
with the PJM Balancing Authority for the first time. The test energy period starts with Stage
Two energization (initial synchronization of generator to the transmission sysem per ICSA).
Depending on the sze and nature of the generating unit(s), this period may be a matter of hours
or days

Providers of test energy are not required to participate inthe Day-Ahead (DA) energy market.
Ted energy compensation can be obtained at Real-Time (RT) Locational Marginal Price (LMP).

Market participation & compensation can only occur if proper metering and modeling are
completed as specified in other parts of thismanual and the Power Meter account isactive.
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Day-Ahead energy market participationisoptional to mitigate RT deviationsfrom DA postion.
Before providing interconnected test energy, Generators must:

1. Havein place an executed Interconnection Service Agreement with PIJM and the
interconnected Transmisson Owner.

2. Provide PJM with an accurate Tes Schedule via email, including timesand output of
unit.

3. Provide notificationto PJM Digpatch Operationsat least 20 minutesprior to a change-in-
sate of each generating unit.

4. Provide the PIM Dispatch Operationsand the Market Settlementsdepartment accurate
information asto when unit will be available forcommercial use and in which markets it
intendsto do business.

If metering isnotin place and verified viated, then an InSchedule internal bilateral transaction
may be used to support any agreement between the Generation Owner and the Transmisson
Owner. Thisis an option PJM providesto the parties involved but isnot a requirement.

Upon completion of the test period and when the generatorisdetermined to be available for
commercial operation, each unitissubject to other voice and data tes requirementswhich are
discussed in other sections of thismanual.

6.3.4 Other Requirements

The Generation Owner shall develop operating principlesand procedures for its facility,
coordinated with PJM requirementsand provide the necessary training and certification

for appropriate employees Generators must provide for the necessary communication of
information between the Generator and PJM. T hisinformation includesgenerator data for each
generating unit, unit sep-up transformer and auxiliary transformer.

Each Generator shall develop operating practicesand procedures, coordinated with PJM, for
normal and emergency operation and assigance in remedial action. These practicesand
procedures mug incorporate the applicable sandards and requirementscontained in the PIM
Manualsand the NERC Reliability Standards.

Priorto entering commercial operations, and upon any material change affecting cold weather
operating limits, all Generating Faciliiesmust provide PJM with design data specific to cold
weather. Thisincludes, butisnot limited to, the lowes temperature the facility isdesgned to
operate reliably down to, and any procedural or contractual limitsthat require action when
outsde temperature reaches a specific low temperature. Additional dataisrequired from
inverter based resources.

Each Generator shall have and follow a voltage schedule provided to them by the local
Transmission Owner or the PIM defaultvoltage schedule as per PJIM Manual M-3,
Transmission Operations, Section3.11.

Conditionsmay be encountered on the PJM sysem, which require participationin remedial
action. These include, but are not limited to: actual or contingency flow or voltage-limit
violations, violation of synchronous gtability limits, low or high frequency, voltage reductions,
sysem blackouts, and maximum and minimum generation conditions.

Each Generator shall immediately notify PJM of any condition that inhibitso perating in a reliable
manner or in a manner previoudy agreed upon. Such conditionsinclude, but are not limited to
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the availability of fuel, inability to operate due to labor redrictions, equipment, environmental or
weather-related problems.

To ensure that all PIJM personnel regponsble forthe desgn and operation of the PJM system
are familiar with equipment configurations, capabilities, and operating parameters, PIM may
request, and the Generator shall provide in a timely manner, detailed information about the type,
nature, and operating characterigticsof the facility and all related equipment.

The Generator mug keep and maintain accurate and complete records for interconnection
facilities. These records must contain information regarding the operation and maintenance of
all equipment and must be consstent with good industry practice. The data in these records
mus be sufficient for PIM to comply with applicable regulatory requirements. The Generator
mus make these records available to PJM forinspection and copying asPJM may request.
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Section 7: Generator Operations

Welcome to the Generator Operations section of the PIJM Manual for Generator Operational
Requirements. In this section you will find the following information:

» Description of the dispatching process (see “Dispatching of Generation”).

* Switching requirementsfor all equipmentowned, operated or controlled by a Generation
Owner (see “Switching Requirements”).

» Generatorinformation and reporting requirements(see” Ciritical Information and
Reporting Requirements”).

* Requirementsand procedures for Generator synchronization and disconnect (see
“Synchronization and Disconnection Procedures”).

7.1 Dispatching of Generation

7.1.1 Generator Real-Power Control

Generating Facilitiesmust deliverthe electric energy generated by the facility to PJM at the
point(s) of interconnection in the form of 3 phase, 60-Hertz alternating current at the nominal
sysem voltage at the point of interconnection.

Generating Facilitiesand their protective sysems (relaying, V/Hz, etc.) should meet the
frequency guidelineslisted in PIJM Manual M-36, System Restoration, section 2.3, to coordinate
with sysem preservation under-frequency load shedding. Additionally, Generating Facilitiesand
their protective sysems should be capable of operation at over-frequency up to 61.7 Hz for

a limited duration. Referto NERC Reliability Standard PRC-024, Generator Frequency and
Voltage Protective Relay Settings. For Generating Faciliiesconnected to radial disribution
linesof voltage less than 50 kV, refer to the ride through guidance document posted at https.//
www.pjm.com/planning/desgn-engineering/to-tech-sandards.aspx for additional guidance.

At no time shall the operation of the Generating Facility, including the associated generators or
any of their auxiliary devices, result in an electrical output in which harmonic distortion exceeds
the recommended limitscontained in IEEE Standard 519, which definesvoltage waveform and
harmonic content.

All Generating Facilities are expected to follow their economic basepoint automatically unless
the resource is operating asnon-dispatchable and represented as such in Markets Gateway.

Govemor outages for all Generating Facilitiesduring periodsof operationsmust be kept to a
minimum. If a governor or equivalent electronic speed control device for any unit, regardless of
resource type, is out of service or unable to react to a change in sysem frequency, it must be
immediately reported to PJM viaeDART asa governor outage. When a generator governoris
not available, the unit output should not fluctuate from pre-scheduled output unless otherwise
directed.

All Generating Facilities, including pseudo tied or dynamically scheduled Generating Facilities,
excluding Generating Facilitiesthat entered the PJM generation queue on or after 10/1/2018,
should operate on unrestricted governor (or equivalent electronic speed control device) control
toasss in maintaining interconnection frequency, except for the period immediately before
being removed from service and immediately after being placed in service.

AII Generatmg FaC|I|t|esthat entered the PJM generatlon queue on orafter 10/1/2018 must
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in maintaining interconnection frequency, except for the period immediately before being
removed from service and immediately after being placedin service. Governorregponse to
changesin sysem frequency, high andlow, outside the governor deadband, will be evaluated
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NOTE:

T he performance of all Generating Facilities operating at the time of a high/low frequency event
is evaluated by PJM. All Generating Facilities should provide governor response; however, those
that entered the PJM generation queue after 10/1/2018 are obligated to have frequency re sponse
capability, and are evaluated based on the performance criteria in Manual 12 — Balancing
Operations.

for compliance based on criteria outlined in PJM Manual 12 — Balancing Operations.

With exception of nuclear generators, all Generating Facilitieswith gross plant/ facility
aggregate nameplate rating greater than 75 MV A are requested to ensure that, in the absence
of technical or operational considerations, the Generating Facility governor (or equivalent
electronic gpeed control device) and Digributed Control System (DCS) settings provide dead
bandsthat do not exceed +/- 36 mHz, and droop settingsthat do not exceed 5%.

With exception of nuclear generators, all Generating Facilitiesthat entered the PJM generation
gueue on or after 10/1/2018 are required to ensure that, in the absence of technical or
operational consderations, the Generating Facility governor (or equivalent electronic speed
control device) and Digtributed Control Sysem (DCS) settings provide dead bandsthat do not
exceed +/- 36 mHz, and droop settings that do not exceed 5%.

Should a Generating Facility be unable to meet these criteria, the Generation Facility'sactual
settings and reasons for being unable to meet these criteria shall be forwarded to PJM.

Sysem conditionspermitting, Generating Facilitiesmust respond immediately to a PIJM request
directing a change in real power output and must proceed at a rate which iswithin 2% of the
Generating Facility’sstated ramp-rate, until the prescribed output isreached.

7.1.2 Voltage and Reactiv e Control

Over-voltage and under-voltage protection sysems must be capable of allowing abnormal
system operationswithin PIJM pos-contingency operating limits. Momentary voltage fluctuations
are permitted provided they neither disturb service provided by PJM or the Generator on their
respective sysems nor hinder PIJM from maintaining proper voltage conditionson its sysem.

All Generators must ingtall and have available field-excitation regulators, or equivalent electronic
controls (voltage regulators). When a generator field-excitation regulator, or equivalent
electronic control (voltage regulator) isreplaced, and the replacement voltage regulator
includesa Power System Stabilizer (PSS), the PSS should be commissoned and placed in
service after notifying PJM using the email address NERC.Transmisson.Planner@pjm.com.The
reactive output of the generator mugt be regulated in the manner specified by PJM and/or

the Transmission Owner. PIJM Transmisson Owners must supply and communicate voltage
schedules and a low and high voltage bandwidth to all Generation Ownersin their zone and to
PJM for applicable generatorsmeeting the following criteria:

« individual generating unitsgreaterthan 20 MVA
* generators that aggregate to 75MVA or greater connected to a common bus
* blackgart generators
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« any other Generation Ownersthat reques a voltage schedule

The eDART Voltage Schedule application isused to ensure consigent tracking and reporting
protocols forcommunication of generator voltage schedulesbetween Transmisson Owners,
Generation Owners, and PJM. On an annual bass, PJM shall initiate a voltage schedule review,
in which applicable generator voltage schedulesshall be reviewed and updated as needed by
Transmission Owners, for acknowledgement by Generation Ownersthrough the eDART Voltage
Schedule application.

The eDART Voltage Schedule application allows T ransmisson Owners to specify voltage
schedules for each applicable generator in the form of a Voltage Schedule ticket containing
a

* Target voltage schedule
» Upperand lower bandwidths, and the
* Regulated transmisson bus

The secified schedule shall be based on eitherthe PJM default voltage schedule, or the
Transmisson Owner's specifications, which may be any one of the following schedule types:

* Voltage
« Reactive Power
« Power Factor

The eDART Voltage Schedule application isalso used to ensure that all applicable generators
have either a specified voltage schedule or an approved exemption (based on a Transmisson
Owner exemption request). Each generator voltage schedule will be submitted by the
Transmisson Ownerinto the application, followed by PJM'stechnical review, and then by the
Generation Owner'sacknowledgement.

Generation Ownersshall communicate concernsregarding the assgnment of the Transmisson
Owner voltage schedule/bandwidth or PIJM Default Voltage Schedule/Bandwidth to PIM and
the TO forresolution. Thiscommunication shall be made via the eDART Voltage Schedule
application by usng the GO Comment functionality.

A Transmisson Ownerwishing to exempt an applicable generator from following a voltage
schedule shall submit an exemption request via the eDART Voltage Schedule application,
including the engineering basis such as, but not limited to, stability limitations, generator
limitationsetc. for such exemption. PJM, in coordination with the affected Transmisson Owner,
must review the request and provide approval (or denial) based on theiranalyss, before the
change can go into effect.

Non-synchronous generating facilitieswhich entered the New Service Queue on or after
November 1, 2016 are required to provide dynamic reactive power and follow the assgned
voltage schedule. (FERC Order No. 827 - Reactive Power Requirementsfor Non-Synchronous
Generation.)

In accordance with PJM Manual M-3, Transmisson Operations, section 3.11, a voltage
schedule shall be provided to newly connected generators prior to commercial operation.

Revison: 62, Effective Date: 12/21/202212/21/2022 65


http://www.pjm.com/~/media/documents/manuals/m03.ashx

B

P JM Manual 14D: Generator Operational Requirements
Section 7: Generator Operations

Generation Ownersshall comply with the assgned voltage schedule inautomatic voltage
control mode (AVR in service and controlling voltage). Generation Owners are required to
maintain the same voltage scheduleif an AVR isout of service unless directed otherwise. PIM
allowsfor different voltage control modesof operation for generators (voltage, reactive power,
and power factor) which are described in the following section.

AVR Operating Mode Expected Generator Response

Automatic controlling voltage (voltage Reactive output variesbased on the grid
schedule) system needsto maintain the reference
voltage within the assigned voltage schedule's
bandwidth up to the reactive capabilities of the
generator. Thisisthe standard voltage control
operating mode for most generatorsin PIM.

Automatic controlling MVARs (MVAR schedule) | Reactive output remains steady based on
scheduled MVARs

Automatic controlling power factor (power factor | Reactive output variesbased on the real power

schedule) output of the generator to maintain a constant
ratio of real power versusapparent power
(constant power factor)

Manual Reactive output variesbased on the manual

adjustmentsmade by the plant operator

Generation Ownersmusgt coordinate any voltage schedule issues (including sability, automatic
voltage regulator and power sygem gabilizer outages) with PIJM and the PJM Transmission
Owner. In the event that automatic voltage regulating devicesare out-of-service, the Generator
shall provide manual voltage regulation to maintain the prescribed voltage schedule. The
Generator mug notify PIJM and the Transmisson Owner with as much lead-time aspossble
priorto performing all voltage regulator and power sysem gabilizer maintenance. Notifications
of unplanned outageson automatic voltage regulators (AVR) and/or power sysem sabilizers
(PSS) must be communicated to PIM verbally and via eDART and to the Transmisson Owner
as soon as posshble but no later than within 30 minutesof the occurrence. If the status of

the AVR or PSS hasbeen returned to normal within 30 minutesof such change, then the
Generation Ownerisnot required to notify PIJM and the Transmisson Owner. For modeling
accuracy the provison of telemetered AVR and PSS satus points by Generation Ownersto
PJM ispreferred.

Note:

Typical operation of a Power System Stabilizer (PSS) issuch that the Automatic Voltage
Regulator (AVR) must be in service in automatic mode forthe PSS to be operational. In
addition, the PSS istypically enabled but not active until the unit achievesa predetermined
power output. Notificationto PJM for PSS outagesshall be made when the AVR and/or PSSis
manually disabled or when equipment malfunction resultsin the PSS being unable to operate
normally.
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When PJM determinesthat sysem conditionswarrant a change, the Generator may be
requested to deviate from the predetermined voltage or reactive power schedule. PJM may
direct a facility to operate inlead, lag, or unity power factor aslong asthe direction iswithin the
unit'scapability.

During an emergency, the Generator must participate in a voltage reduction declared by PIJM
and operate the facility at the voltage level requested by the Transmisson Owner. Unless PIJM
requeds a manual adjusment, the Generator must maintain the facility'sautomatic voltage
regulator(s) in service during an emergency.

Note:
Referto PJM Manual M-3, Transmisson Operations, section 3.11 for additional information
on Generator Voltage Schedulesand Operations Real-time criteria to exempt generatorsfrom

following a voltage schedule within the defined bandwidth are detailed in Notes2 and 3.

7.1.3 Notification to PJM for Reactiv e Power Resource Status during Unit Start-up
Generators may elect to operate their AVR in manual mode when synchronized and producing
MW's during startup until minimum load isachieved (or during shutdown as applicable)in
order to ensure overall unit sability (or based upon other physical equipment limitations). For
those unitsthat register as a Generation Owner in accordance with the NERC Statement of
Compliance Regigtry Criteria, if PJM Digpatch received real -time notification of the generator
gart-up or shutdown no additional notificationsto PIJM regarding AVR status will be required
unless the AVR isnot returned to automatic mode once minimum load isachieved.

7.1.4 Generator Operation under Constrained System Conditions
Under normal conditions, each Generator limitsits generating output to the value specified in

the pre-scheduling information for that hour or to the value directed by the PJM control sgnal.
However, when the sysem is condrained, PJM may direct the Generator to deviate from these
values any time reliability principlesand sandards are violated.

Where practical, PJM will direct all non-cos measures to be implemented prior to requesting
Generators to re-dispatch. Specific detailsconcerning operation of the transmisson sysem
under congrained conditionscan be found in the PIJM Manual M-3 for Transmisson Operations.

7.15 Generator Operation under Emergency Operating Conditions

Each Generator mug limit itsoutput to the value specified by itspre -scheduling information for
that hour or to the value directed by PIJM. PJM hasthe authority to direct deviation from the
pre-scheduled values any time applicable reliability principlesand standards are violated.

In order to maintain sysem reliability during emergency operations, it is critical that Generators
regpond to directivesfrom PJM. Typical directivesare outlined in the PJM Manual M-13 for
Emergency Operations. Note that these directivesmay require a Generator to provide additional
operational data required by PJM for supplementary sysem analyss.

In general, a Member'sresponsbilitiesduring emergency operationinclude:

» Taking otheractions, as requested or directed by PJM, to manage, alleviate, orend an
emergency.
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» Cooperating with each other and PJM to carry out the emergency proceduresand to
implementrequests and ingructions received from PJM for the purpose of managing,
alleviating, orending an emergency.

» Providing natification and otherinformation to governmental agenciesas appropriate.

» Collecting, goring, and providing data and other information to PJM to facilitate
preparation of reports required by governmental or industry agenciesas a result of an
Emergency.

» Cooperating and coordinating with PJM and other PJM Membersin the restoration of all
or parts of the BulkElectric Sysem in the PJM Balancing Authority.

Additionally, a Generation Owner controlling the output of a Capacity Resource must take or
arrange for any or all of the following actions, when directed by PJM, to manage, alleviate or
end an emergency:

* Reporting the operating status and fuel stuation.

* Cancelingteging and maintenance.

* Reducing non-critical plant load.

» Directing personnel to unattended generation stes.

» Starting (including black-start) and loading generation, asdirected.

* Reducing output to emergency minimum generation.

* Shutting down generation.

* Interrupting salesfor delivery to loadsoutsde the PJM Balancing Authority.

« Selling energy to other Balancing Authoritiesas requested during emergency conditions
in other Balancing Authorities.

* Maintaining records of emergency actionstaken and the results achieved.
During an emergency (as determined/declared by the Transmisson Owner (T O) or by PIJM) the
Generator shall regpond as promptly as possible to all directivesfrom the TO or PIM. These

directivesmay relate to actual or contingency thermal overload of electrical circuitsor actual or
contingency high/low voltage conditions.

The TO or PIJM may also direct the Generator to:

* Increase or decrease the facility energy and/or reactive output

« Connect ordisconnect the facility from the PJM electrical sysem, and/or

» Deviate from the prescribed voltage or reactive schedules.
If safety or sysem reliability conditionswarrant, the TO may isolate the facility from the PIM
electrical sysem without prior notice to the Generator or upon such notice asis possble under

the circumsgtances. The TO shall advise the Generator as soon as possble of any forced
outagesof the PJM electrical sysem that affect the facility'soperations

The Generator and PJM shall maintain communicationsand contact during all PIMor TO
emergency operations. When the TO or PJM has determined that the emergency conditions
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have been alleviated, the TO or PJM shall inform the Generator and allow the facility to return to

normal operations.

To safely restore the Transmisson System following the outage of any facility, the facility

isolated from the PJM electrical syssem shall be allowed to reconnect only under the direction
ofthe TO or PIM. In all cases, the facility shall be made ready to retumn to service and provide
energy to the PJM syssem as soon as possible.

Criteria for determining certain emergency conditionsare reviewed in the following tables.

Condition

Capacity Shortage Procedures

Alert

Warning

Initiation

Maximum Emergency
Generation Alert

Requested in Operating
Plan on prior day.

When demand is
greater than highest
normal bid.

Unit Start-up Notification
Alert

Placing unitsin state of
readiness

When anticipating
shortage of operating
capacity, stability
issues or constrained
operationsfor future
periods.

Primary Reserve

Reserve islessthan
primary requirement.

Reserve islessthan
primary requirement
but greater than
spinning reserve.

Load Management
Curtailment

When generation is
not available to meet
forecast demand.

Voltage Reduction

Estimated reserve isless
than forecast spinning
reserve requirement.

Synchronized reserve
less than spinning
requirement.

When load reliefis
needed to maintain
tie schedulesor
relieve transmission
congtraints.

Voluntary Customer Load
Curtailment

Forecasted reserve
indicatesa probable need
for thisaction.

When earlier
procedureshave not
produced needed load
relief.

Radio/ TV Appeal

When earlier
procedureshave not
produced needed load
relief.
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Condition

Capacity Shortage Procedures

Warning

Initiation

Manual Load Dump

Reservesare
lessthan largest
contingency.

When earlier
procedureshave not
produced needed load
relief.

Deploy All Resources

For eventsthat develop
rapidly, requiring all
generation and Load
Management resources
to be dispatched
immediately.

Exhibit 9: Criteria for Determining Capacity Shortage Emergency Conditions

Condition

Light Load Procedures

Warning

Initiation

Minimum Generation
Advisory

Issued 1 to 2 daysin
advance to provide an
informational

only notice thata
Min Gen Alert/Action is
likely

Minimum Generation Alert

T o provide alert that system
conditionsmay require

the use of emergency
procedures

When expected
generation levelsare
within 2500 MW

of nomal minimum
generation limits

Compile report of Emergency
Reducible Generation (ERG)

Prior to Light Load
Period

Reduce all unitsto nomal
minimum generation

During the Light Load
Period

Minimum Generation
Emergency Declaration

T o notify members
further generation
reductionsare
needed to meet the
minimum load during
the valley period.

At detemmination of
P JM dispatcher
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Light Load Procedures

Condition

Warning

Initiation

Minimum Generation Event

PJM declares
event and requests
percentage of ERG
as needed (stepped
process) to maintain
system control

When utilization of
ERG isnecessary to
match the decreasng
load

Cancellation

Takesplace inreverse
order of implementation
as PJM load beginsto
exceed generation and
actionstaken are no
longer necessary

Exhibit 10: Criteriafor Determining Light Load Emergency Conditions

7.1.6 Black Start

The TO mus have and maintain the capability and authority to perform sysem restoration using
all generatorsthat are included intheir regtoration plans. Voice communication betweenTO
and generating facility, tolerant of major power sysem failuresis the minimum requirement

to achieve blacksart. Private communication sysems on un-interruptible power supplies
(UPS) and radio sysems are examplesof this type of syssem. The current satellite-phone
voice communication from PJM to the TOsmeets the minimum requirementsfor PIJM-to-T O
communication. T he current PJM approach of communicating directly through the satellite
(avoiding the ground gation) isdesigned to be tolerant of major power sysem failures. Black
Start Unit operators shall not permit their fuel inventory for Critical BlackStart CT sto fall below
10 hours — ifit fallsbelow thislevel, unit operatorsshall notify PJM and place the unit in Max

Emergency.

Specific detailsconceming proceduresthat PJM followsto ensure, monitor, and perform
accounting for Black Start Service can be found inthe PJM Manual M-10 for Pre-Scheduling
Operations, PJM Manual M-12, Balancing Operations, and PJM Manual M-27, Open Access

Transmisson Tariff Accounting.

7.2 Switching Requirements

A Generatorisresponsble for switching all equipment itowns, operates, or controls. A

trained person must be available within a maximum of two-hour notice for the purposes of
performing switching. Specified devicesisolating the facility from the Transmisson System shall
be switched by the Generator or the Transnisson Owner (according to the configuration and
contract) whenever requested by PJM. These devicesmug be locked if applicable and tagged

to provide adequate safety.

The Generator'sswitching procedures shall at all timesbe followed precisely by the Generator
and be closely coordinated between the Generator and the Transmisson Owner. Either party
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(Generator or TO) must provide a written copy of in-effect switching proceduresto the other
party upon request.

If requested by the Generator, gpecified Tranamisson Owner devices shall be operated and
tagged by the Transmisson Owner according to the Transmission Owner's switching and
tagging practicesand safety rules. Transnisson Owner switching and tagging practicesand
safety rulesshall apply to all Stuationsinvolving the Transmisson Owner and any Generator
personnel involved with Transmisson Owner switching and tagging.

7.3 Critical Information and Reporting Requirements

Provide notification to PJM Dispatch Operationsat least 20 minutesprior to a change in state

of each generating unit. Thisincludesany changesto the output of a self-scheduled resource
by more than 50 MW that are not following SCED basepoint, real or reactive power capability or
any tegting potentially affecting reliable unit operation, e.g. governor, AVR or PSS tegting.

PJM isresponsble for coordinating and approving requedts for necessary outagesof generation
and transmisson facilities. Thisassures the reliable operation of the PJM Balancing Authority.
PJM maintainsrecords of outages and outage requeds for these facilities.

The procedure beginswhen a Generation Owner and/or an entity acting on their behalf submits
an outage reques via eDART. The outage request is recorded electronically and can be

accepted orrejected by the PIM Dispatcher. Refer to the PIJM Manual M-10, Pre-Scheduling
Operationsfor information on the outage request procedure and reques tracking via eDART.

Note:

For wind and solar Generating Facilities, an eDART ticket isrequired when the wind farm / solar
park isunavailable or derated. Lackof wind or solar irradiance doesnot require an eDART
ticket.

For Energy Storage Resources, an eDART ticket isrequired when the ESR isunavailable or
derated. Charging or lackof charge does not require an eDART ticket.

Itis important to emphasize that PIJM doesnot schedule or determine when outagesshould
take place. PJM only acceptsor rejectsthe requests for outagessubmitted by Members. It is
the responsibility of each Generator to determine itsown bes schedule of outages.

Outage requests are honored by PJM on a firs come-first served bass. Requests are rejected
only when they affect the reliability of the PIJM Balancing Authority.

Generation Ownersthat own transmisson equipment such as circuit breakers, capacitor banks,
etc., do not have the capability to submit outage requests on transmission equipment in eDART.
As areault, for Reportable Transmisson Facilitiesin each TO zone, the Generation Owner
mug notify the affected Transmisson Owner who must then submit outage requests to PJM
via eDART forthisgeneration-owned equipmentas soon as practical after they are informed

of the outage. Itisthe regponsbility of the Generation Owner to keep the Transmisson Owner
updated on the status of this equipment.

Generation Ownersshall notify PIM verbally and via eDART of any scheduled or emergent
conditionson common internal plant equipment, or external generator-owned switchyard
equipment, which resultsin a sngle contingency that would cause an outage of multiple
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generation resources within a minute of each other. Examplesof common mode conditions
include, but are not limited to, station service transformer outages and switchyard configuration
changesthat result in multiple generation resources sharing one critical piece of equipment.

7.3.1 Planned Outage

A Generator Planned Outage isthe scheduled removal from service, in whole orin part, of a
generating unit forinspection, maintenance or repair with the approval of PJIM. The Generator
shall provide PJM with an outage reques via eDART at leadt thirty days prior to performing
planned maintenance of the facility, including turbine, generator, and boiler overhaulsor
ingoections tesing, nuclear refueling, etc. Planned Outagesusually occur during those seasons
of the year when the peak demand on the power system is loweg and are not to be scheduled
during the PIJM PeakPeriod Maintenance Season.

When feasble, the Generator shall provide PJM with written notice of itsintent at leas thirty
days priorto testing protective apparatusassociated with generator interconnection facilities,
including circuit breakers, relays and auxiliary equipment. PJM personnel or designated
Transmisson Owner personnel may observe such testing.

An additional notification to PIJM and the Transmisson Owner is required at least 20 minutes
before the planned outage begins.

PJM may reques the Generatorto delay or reschedule the planned outage if sysem -reliability
conditionswarrant.

Tothe extent practical, PIJM will provide to the Generator advance notice of PIJM'sintention
to perform planned maintenance on reportable PJM transmisson facilitiesthat may affect the
Generator's operations. Planned Outage requedts for PJM BlackStart Unitsrequire TO
approval from the T O receiving the unitsBlackStart service.

7.3.2 Maintenance Outage

A Generator Maintenance Outage isthe scheduled removal from service, in whole orin part,

of a generating unitin order to perform necessary repairs on specific componentsof the facility
with the approval of PJM. A maintenance outage isan outage that may be deferred beyond

the next weekend but requires that the generation resource be removed from service before

the next Planned Outage. Characterigtically, these outagesmay occur throughout the year, have
flexible start dates, are much shorter than planned outages, and have a predetermined duration
edablished at the gtart of the outage. The duration of these outagesisnormally limited during
the PIJM PeakPeriod Maintenance Season. Maintenance Outage requedts for PJM Black Start
Unitsrequire T O approval from the T O receiving the unitsBlack Start service.

7.3.3 Unplanned Outage

A Generator Unplanned (Forced) Outage is an immediate reductionin output or capacity or
removal from service, in whole or in part, of a generating unit by reason of an Emergency or
threatened Emergency, unanticipated failure, or other cause beyond the control of the owner
or operator of the facility. The Generator may not remove any equipment from service without
prior notification to PJM and the Transmisson Owner (T O) except in the case where equipment
must be disconnected from the sysem without PJM approval to prevent injury to personnel or
damage to equipment.

However, if the Generator has any advanced knowledge of an unplanned outage, the Generator
shall notify the T O with asmuch lead-time aspractical. For reliability reasons, the Generator

—shall notify the TO assoon-asteasonably possble of the following: —
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* The garting time of the unplanned outage.
* The energy reduction resulting (or expected to result) from the unplanned outage.

* The egimated time the equipment incurring the unplanned outage isexpected to retumn
to service.

* Thetimethe Generator equipmentisactuallyreturned to service.
* Thereason for the outage.

For reliability reasons, generators must submit a record of the events and circumstances
giving rise to the unplanned or forced outage in the form of a Generation Outage Ticket to
PJM as soon as practicable, but within one hour of the event. The Generator must also notify
PJM of any unusual operating conditionswhich may result in the reduction of output or
tripping of multiple generatorsoffline.

In addition, the Generator must notify PIJM of any system conditions, whether a result of
equipment failure or mandated restrictions(plant, governmental, etc.), which may resultin
potential generation reduction or controlled shutdown of any generator. Also, any conditions
which may affect the availability of a resource providing PJM Black Start Service must be
reported to PJM.

Additional detailsregarding Planned, Maintenance, and Unplanned outagescan be found in the
PJM Manual M-10, Pre-Scheduling Operations.

7.3.4 Generating Unit Reactiv e Capability Reporting

Generating Unit Reactive Power isa primary method of providing voltage support on the PJM
sysem. A lackof deliverable Generating Unit Reactive Power, which isrelied upon to be
available based on reported Reactive Capability, can resultin PIJM sysem reliability problems
including voltage collapse. Whereas, proper reporting can resultin controlled measures, such
as generation adjusment in lieu of unanticipated load shedding to address inadequate Reactive
Power Reserves. The following requirementsare applicable only for unitsphyscally located
within the PIM RTO footprint.

Generating Unit Reactive Capability isa measurement of the reactive power able to be
delivered by a generating unitto the transmisson sysem. lItis defined by the MW versus

MVAR pointsof a generator reactive capability curve (D-curve). To help maintain a reliable
transmission sysem, each Generation Owner must provide capability curve information to

PJM via eDART assoon as the information isavailable. The Transmisson Owner for the
Transmission Zone where the unitislocated will be automatically notified via eDART, aswell as
any other Transmisson Owners with eDART authority to receive automatic notification for the
unit. For real-time changes, each Generation Owner should also notify PJM andthe respective
TO via phone. "ContinuousUnit Reactive Capability Curve" data must be provided as followsvia
eDART:

» Continuous Unit Reactive Capability Curve (required to provide) - data that providesthe
realigic usable reactive output that a generating unitiscapable of delivering to the PIM
Interconnection and sustaining over the seady state operating range of the unit.

The PIJM EMS Real-Time and Study Network Applications, Seasonal PJM Operating Studies,
and PJM Planning Studiesuse ContinuousUnit Reactive Capability Curves for actual pre-
contingency seady-sate analysis and for smulated post-contingency security analysis.
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The Generation Owner shall notify PJM assoon as practical, but within 30 minutesof any
temporary unit performance issues, including reactive capability deratesor status or capability
change on any generator reactive power resource, such as the gatus of each automatic voltage
regulator and power sysem gabilizer and the expected duration of the change in satus or
capability and a status or capability change on any other reactive power resources under the
Generation Owner'scontrol and the expected duration of the change in status or capability. If
the unit'sreactive capability or status of the AVR or PSS satus has been returned to normal
within 30 minutesof such change, then the Generation Ownerisnot required to notify PIJM

and the Transmisson Owner. Separate notificationsand eDART tickets are required for each
automatic voltage regulator outage and each power sysem sabilizer outage.

The Generating Unit reactive capability determination should reflect planned unit modifications
and real-time limitationscaused by sysem voltages, unit transformer tap postion setting,
temperature, operating conditionsand redrictions, sation auxiliary equipment, generator
terminal busvoltage limitations, auxiliary busvoltageslimitations and operating procedure
limits. There may be different limiting conditionsfor either leading or lagging reactive capability.

Planned modifications(tap changer adjusment, GSU replacements, turbine modification, etc.)
that impact generator reactive capability should be communicated to the impacted TO and PIJM
as far in advance as possble but no later than the return of the unit from the outage. Changes
should be communicated viaeDART.

Toensure accuracy of generator reactive capabilitiesthat may result from planned unit
modifications, a critical input to PJM and Transmisson Owner security analyss packages, PIJM
requiresthat each Generation Owner review and confirm their unit reactive capability data via
eDART on a bi-annual bass. PJM and the Transmisson Owners should then verify accuracy
of unit reactive capabilitiesmodeled intheir respective EMS sysems. The bi-annual review
periodsare defined asfollows

* Pre-Summer Review: From April 1 through April 30, Generation Ownersshould review
their unit reactive capabilitiesin eDART. From May 1 through May 31, PJM and
Transmisson Owners should review EMS reactive capabilitiesbased on the updated
data in eDART and make any applicable changes.

* Pre-Winter Review: From October 1 through October 31, Generation Owners should
review their unit reactive capabilitiesin eDART. From November 1 through November
30, PIM and Transmisson Owners should review EMS reactive capabilitiesbased on
the updated data in eDART and make any applicable changes.

See Attachment D for a detailed description of the PJM Generating Unit Reactive Capability
Curve Specification and an explanation of the PJM Reactive Capability Reporting Procedures.

A reactive ted shall be performed as soon as practical following any planned upgradeswhich
impact a unit’sreactive capability. Estimated or calculated reactive capability data (D-curve)
mus be provided as an interim measure until a reactive test can be performed.

PJM requires periodic verification of reactive capability via real -time testing. See AttachmentD
for PJM Generating Unit Reactive Capability Curve Specification and Reporting Procedures
and Attachment E for a detailed description of the PJM requirementsfor Generator and
SynchronousCondenser Reactive Capability Tegting.

7.3.5 Fuel, Emissions and Operational Data Reporting
Background and Intent
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PJM requires all generation resources to provide necessary operational data so that PIJM
can make the decisons that maintain sysem reliability. PJM needscertain operational data
including but not limited to, unit fuel reserves, emissons limitations, ambient temperature
operating limits, wind speed cutoff for wind turbines, and other operational data for PJM to
meet its compliance obligationsas a Balancing Authority. Thisis especially true during
periods of severe weather and/or timeswhen there are external fuel congraints(e.g., coal
srike, oil embargo, gaspipelineinterruptions, etc.).

PJM's authority to require all Generation Ownersto provide operational data isfound in the PJM
Operating Agreement (Sections11.3 Member Responsbilities, 11.3.1 General, and definition

of Emergency, line ii) and referenced inthe NERC Reliability Standards, such as EOP-11,
Emergency Preparedness and Operations, TOP-003, Operational Reliability Data, and IRO-008,
Reliability Coordinator Operational Analyses and Real -time Assessments.

PJM will, upon the issuance of all operational data requests, provide memberswith clear
guidance on the criticality of these requests to asss with effective prioritization of the required
responses.

Seasonal Fuel and Emissions Reporting
Priorto the start of each winter season, PJM will notify and request from all memberswith
generation resources, a report of fuel and emisson information by generating unit. Thisdata
request will be issued via eDART and will require information such as, but not limited to, each
unit's:

» available primary fuel

* available secondary fuel

» projected fuel inventory (in termsof MWh)

» typical fuel inventory (in terms of MWh)

* average amountsof fuel per delivery (in terms of MWh)

« delivery frequency

« fuel supply and transportation contractual arrangements

* run time limitationsdue to environmental/emisson redtrictions

+ etc.
While some of this data may represent broad projections, it will assst in providing a baseline
that can be compared to data submitted in the real-time reporting process to assis in

determining the severity of specific emergency conditionsand allow PJM to better prepare for
potential contingencies.

Periodic Fuel and Emissions Data Request

Depending on the severity of the weather forecasts, projected fuel availability, reponses to the
Seasonal Fuel and Emisson Data Reques or otherreasons, PJM may request on a periodic
bass (such as monthly or as-needed) updated responses to the Seasonal Fuel and Emisson
Data Request quedtions for all ora subset of units Thisinformationisintended to assig in the
OperationsPlanning Process. These Periodic Data Requestswill be issued via eDART.

Real-Time Reporting
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A unitisconsdered a resource limited when itisnot capable at running at itsmaximum capacity
for the next 72 hours. If a unit hasless than 72 hours of run time at maximum capacity due

to any resource limitation (primary or alternate fuel, emissons, demineralized or cooling water,
other consumables), it should be reported to PJM through the “Resource Limitations’ page of
the PIM Markets Gateway system.

Communication about resource limitationsis especially critical when PJM issues a Cold
Weather/Hot Weather Alert. Additional detailsabout the “Resource Limitations’ page of Markets
Gateway can be found in the Markets Gateway User Guide. The information on the “Resource
Limitations’ page is used for stuational awareness and multi-day operationsplanning. The
parameters entered on this page are not utilized in the PJM Day Ahead or Real Time Market
clearing engines.

Any unit with less than 24 hours of run time remaining due to resource limitationsshould also
update the Max Run fieldsin Markets Gateway.

Referto PJM Manual for Emergency OperationsM-13, Section 6.4 Resource Limitation
Reporting for additional information on Real Time Reporting.

7.3.6 Generation Owner Periodic Tasks and Data Submittals

In order to asss PJM Generation Ownerswith managing the varioustass, tesing, and

data submittalsrequired by PJM, a guideline hasbeen created. It istitled Guideline:
Generation Owner Periodic Tasks and Data Submittals, and posted on PJM webste at : https//
www.pjm.com/~/media/documentsmanualsmanual-linkim14d/go-periodic-tads.ashx

7.4 Synchronization and Disconnection Procedures

The Generator must obtain approval from PJM at least 20 minutesprior to synchronizing

the facility to, or disconnecting the facility from, the PJIM electrical syssem. In addition,

the Transmisson Owner must be notified when synchronizing or disconnecting from the
Transmisson Owner's syssem. The only exceptioniswhen equipment must be disconnected
from the sysem without PJM approval to prevent injury to personnel or damage to equipment. If
the disconnection occurswithout prior PIM approval, the Generator shall immediately notify
PJM and the T O asto the cause, energy reduction, and the expected return time. The
Generator mug notify PIM prior to attempting a redtart if the unit was operating for PJM and
tripped or was scheduled to operate for PJM and failed to sart. PIM will then assess if the unit
should be restarted for sysem reliability or economicsand notify the Generator.

The Generator must keep the TO and PJM dispatchersinformed at all timesof the facility's
availability or any change in satus. Additional requirementsappearin the PJM Manualsfor Pre-
Scheduling OperationsM-10, Energy & Ancillary ServicesMarket Operations M-11, Balancing
OperationsM-12, and Control Center and Data Exchange RequirementsM-01.

The facility shall normally be operated with all protective relays(primary or back-up) in service
whenever the facility isconnected to, or operating in parallel with, the PJM electric sysem. The
facility may operate for a limited time to perform maintenance with one set of redundant relaying
in service. PJM and the Transmisson Owner shall be notified of such occurrences.
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7.5 Cold Weather Generation Resource Preparation

Welcome to the Cold Weather Generation Resource Preparation section of the PJM Manual for
Generator Operational Requirements. In this section you will find the following information:

» Desription of the Generation Resource Operational Exercise.
* Usage of the Generation Resource Cold Weather ChecKig.

7.5.1 Generation Resource Operational Exercise

In preparation for winter operations, PJM recommendsthat Generation Ownersself-schedule
any of their generation resources that have not operated in the 8 weeks leading up to December
1stto determine whether they are capable of reliably operating on both primary and alternate
fuel and responding to PJM’sdispatch instructions. PJM prefers resources to self-schedule

in the day-ahead market, but tests can also be conducted in real-time if approved by PIM
Digpatch with appropriate notice.

Thisexercise should be conducted during the month of December, when temperaturesare
forecagted to be 35 degreesor to asss inidentifying and correcting start-up, operational,
and fuel switching (if applicable) problems. An informational eDART ticket with a cause of
“Cold Weather Preparation Exercise” should be submitted by the generation resource owner
documenting thatthe generation resource has been scheduled to operate under the cold
weather operational exercise.

7.5.2 Generation Resource Cold Weather Checklist )
Attachment N of thisManual M14D containsthe PJM generation resource Cold Weather

Preparation Guideline and ChecHKig. ThisChecKig, or a smilarone developed and maintained
by the Generation Owner, should be used annually prior to the local National Oceanic and
Atmospheric Adminigration (NOAA) first frost date to prepare its generation resources for
extreme cold weather event operation. Between November 1s and December 15th of each
year, the Generation Owner'srepresentative shall verify via eDART thatthe represented
generation resources have completed the itemson the checKig, or a subsantially equivalent
one developed by the Generation Owner.
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Section 8: Wind Farm Requirements

Welcome to the Wind Farm Requirementssection of the PJM Manual for Generator Operational
Requirements M-14D. In this section you will find the following information:

» Desription of wind farm data requirements.
* Desription of PJM wind power forecasting service.
* Referto Attachment L, Jointly Owned Resource Communication Model and Attachment
M, Wind Unit Dispatchability CheckList for additional wind farm requirements.
8.1 Computer System Data Exchange

The PJM SCADA system allowsPJM to communicate directly with individual generatorsor
Generation Control Centers. A data concentrator (e.g. Remote Terminal Unit, Generation
Management Sysem, etc.) islocated at the Member'ssite, and, after collecting data from

the industrial metering equipment, communicateswith PJM’sSCADA system using either DNP
(Digtributed Network Protocol) or ICCP (Inter-Control Center Protocol) consstent with PIM
Control Center RequirementsManual (M-01).

Every generator interconnected with and synchronized to the transmisson sysem mus at all
times coordinate operation with PJM and the Transmisson Owner, providing all necessary
and requested information and equipment status, to assure that the electrical sysem can be

operated in a safe and reliable manner. Attachment L, Jointly Owned Resource Communication
Model definescoordination modelsthat are consdered acceptable.

Thiscoordination includes, but is not limited to:
* Supplying low-sde generator net-MW and MV AR output.

« Supplying meteorological data (wind speed, wind direction, temperature, pressure and
humidity). Wind speed and direction required.

» Scheduling the operation and outagesof facilitiesincluding providingadvanced
notification.

» Coordinating the synchronization and disconnection of the wind farm with PJM and
Transmisson Owner.

» Coordinating the digpatching of a generation unit utilizing the wind “curtailmentindicator.”
* Providing data required to operate the sysem and to conduct sysem sudies.

* Providingdocumented start-up and shutdown proceduresincluding ramp-up and ramp-
down times.

* Following PJM-directed plant operation during emergency and restoration conditions.

* Following PJM-directed operation during transmisson-consrained conditions.

All data items, regardless of type, are collected and disseminated at a frequency of 10 seconds
orless.

Each PJM Memberisresponsble for determining data-quality indicators for all data transmitted
to PIM. Both failed individual valuesand any value calculated usng a failed point must be
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flagged. When a point failsfor an extended period, a manual update of the pointsvalue may
be necessary to keep the data asaccurate as possble. The generator shall communicate the
outage of any data communication equipment connecting the facility to PJM Dispatch.

8.2 Wind Farm Data Requirements for Wind Power Forecasting

PJM’s wind power forecaster requires data pointsfrom the wind farms to accurately forecast the
wind power. T he following are the data requirementsfor wind farms:

8.2.1 Data Requirements for Wind Forecast Set Up

The wind farmsare required to provide the following data pointsfor each turbine as part of their
initial set up, and whenever any changesto the set up (e.g. turbine upgrades) occur, o they
can be properly modeled within the wind power forecagting tool.

* General turbine information

* Class of turbine

« Capacity of turbine

» Powergeneration threshold rates(i.e. minimum / maximum wind speed)
« Manufacturer power curves of individual wind turbines

» Geographic location (decimal degreeslongitude and latitude) of wind farm site or each
turbine if available.

* Hub height of wind power facility

* Aggregate higoric data (measured MW output, outage information, and wind speed at
hub height) for exigting facilitiesthat connect to PJM Transmisson or bid into the PIM
market.

» Information regarding operating capabilitiesduring extreme cold weather operations,
including ambient temperature and wind speed operating limitsand descriptionsof cold
weather packages, icing detection and de-icing technologiesand procedures, triggers for
initiating forced outages, etc.

Note:
Aggregate Reactive Capability Curve (D-curve)is required to ensure accuracy of PUIM’'s EMS
Security Analysis results.

8.2.2 Aggregate Real Time Output

The wind farmsare required to provide the real time aggregate wind farm MW output along with
other data points Thisoutput should be telemetered at low-sde and high sde-net of the wind
farm.

8.2.3 Real Time Meteorological Tower (or mutually agreed upon alternativ e source)

The wind power forecasting accuracy is highly dependent on the availability of the real time
meteorological tower data for tuning the forecaser model. Each wind farm mug ingall at least
one meteorological tower (or wind speed and direction from selected turbines anemometer and
wind vane) in the farm and provide real time meteorological datato PJM through ICCP or DNP
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link Depending upon the topology and the accuracy of the wind power forecast, PJM may
request addition of more meteorological towers at a wind farm ste.

The height of the meteorological tower should be same or close to the hub height of the wind
turbine. The generation owner should calibrate and checkthe accuracy of the met tower every
year as per sandard.

The meteorological data shall include the following parameters.

Parameter Units

Wind Speed meters/second Required
Wind Direction decimal degreesfrom true north Required
T emperature degrees Fahrenheit Required
Pressure Hectopascals Required
Humidity percent Accepted

8.2.4 Generator Outage Reporting (Aggregate Turbine av ailability)

PJM isresponsble for coordinating and approving requess for outages of generation and
transmisson facilities as necessary, for the reliable operation of the PIM RTO. PJM maintains
records of outages and outage requeds for these facilities.

The electronic Dispatcher Application and Reporting Tool (eDART) providescommunication
with PJM for Generation Ownersregarding unit outage requess, updatesto reactive capability
curves (D-curves), and AVR datuses. Additional applicationsmay be integrated in eDART in the
future. User regigtration isavailable from the PJM Web ste.

In eDART, awind farm ismodeled asa sngle unit with a capability equal to the sum of

all turbinesat full manufacturer's nameplate MW rating. Wind farm aggregate turbine outage/
derate information isrequired to validate and enhance the accuracy of the wind power forecast.
Generation ownersshould not provide outage tickets related to wind speed since ecific
turbine parameterswill be modeled within the forecas tool.

See the PJM Manual for Pre-Scheduling Operations(Manual 10) Section 2 Outage Reporting
for the outage reporting requirements.

Note:
Due to the impact of planned/unplanned turbine outageson wind power forecast accuracy, wind
resources shall report any outage of one megawatt or more with duration of one hour or longer.

Outages shall be submitted on aggregate plant capacity by outage type.

8.2.5 Grid Capacity Limit (Constraints or Economic Curtailments)
PJM isresgponsble for capturing congestion and economic curtailmentdirectivesand providing
the data as inputsinto the wind power forecasting tool.
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8.2.6 Wind Power Forecast

PJM will collect the wind turbine/farm locations real-time aggregate power output and
meteorological data from the wind farms. T he data will then be sent to the wind power
forecagter along with wind farm curtailment/outage information. All data shared with the wind
power forecast vendoris treated as confidential. The wind power forecaster will collect all of the
data from PJM and other outsde sources, such as global and regional weather forecass, and
after processng the data will ssnd PJM the wind power forecast and all associated data for the
individual or aggregate wind farmsas designated by PJM.

PJM doestwodifferent typesof forecasts for each individual or aggregate wind farm. All the
examplescondderthe current timeto be T.

1. Five MinuteForecast (T + 6 hours): Update wind power forecas with a frequency of
every ten minutesand forecast interval of five minutesfor the next sx hours (6) for the
individual or aggregate wind farmsas desgnated by PIM.

2. HourlyForecad ((T + 168 hours. Update wind power forecast with a frequency and
interval of every hour for the next one hundred sixty eight hours(168) for the individual or
aggregate wind farmsas desgnated by PIM.

8.3 Forecast Data Usage

8.3.1 Real-time Reliability Assessment

PJM will use the Five Minute wind power forecas to evaluate current day congestion and to
ensure that sufficient generation resources are available to respond to real -time or projected
fluctuationsin wind power output.

8.3.2 Day-ahead Reliability Assessment

PJM will use the Hourly wind power forecas to predict day-ahead congestion and mitigating
drategies and to ensure that sufficient generation resources are scheduled within PJM to meet
forecad load, transaction schedulesand PJM reserve requirements. PJM may choose to use
the updated verson of the day-ahead wind power forecast provided by the forecager after 1700
hours and before 1800 hours.

The Hourly wind power forecast may also be used to analyze weekend or long
holiday conditions.

8.3.3 Real-time Operating Reserv e Settlement
PJM will use the Short-Term wind power forecast in the calculation of Lost Opportunity Cost for
wind resources in real-time. Further detail on the calculation can be found in Manual 28.
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Section 9: Generator Deactivations

Welcome to the Generator Deactivations section of the PIJM Manual for Generator Operational
Requirements. In this section you will find the following information:

» Desription of the PJM deactivation process (see “Generator Deactivation Process”).

* Methodology for compensation to Generators required to remain in service for reliability
(see “Compensation to Generators Requested to Remain in Service for Reliability”).

* Anexhibitshowing the process flow diagram for generator deactivation.

9.1 Generator Deactivation Process

Thissection reviews the geps and timeline for the PJM generator deactivation process, and the
potential results of the process. Thissection also reviews the methodology of compensation to
generators requested to remain in service for reliability.

9.1.1 Generator Deactivation Notice

Any Generation Owner, or desgnated agent, who wishesto retire a unit from PJM operations
mug initiate a deactivation request in writing to the Office of the Interconnection viathe email
address generatordeactivation@pjm.com no lessthan 90 days in advance of the planned
deactivation date. Black Start Units require one year's advance notice of deactivation to PJM
Referto PJM Manual 12, Balancing Operations, Section 4.6.9 for additional details. T his
notice will include, at a minimum, the following information:

» Indication of whether the unit isbeing retired ormothballed;
* The desred date of deactivation; and

» A good faith egimate of the amount of a project investment and the time period the
generatorwould be required to be out of service for repairs, if any, that would be
required to keep the unitin or return the unit to operation.

T he Office of the Interconnection will notify PJM Planning, PJM Law Department, PJM Markets,
PJM Operations, and the Independent Market Monitor. PJM will also notify the appropriate
Transmisson Owner(s) of the reques with the agreement of the Generation Owner or
designated agent. PIM will initiate preliminary analyss of the request.

Note that only official requests to deactivate a unitare subject to the following proceduresand
timelines. All official requests are subject to public posting on the PJM Web ste. Any requests
to analyze potential retirementswill be treated asunofficial requests, and the PJM deactivation
process will not begin until an official public request isreceived.

9.1.2 Deactiv ation Analysis

PJM Planning will perform an analyssof the request. PIJM Planning will include sandard RT EP
and NERC criteria for the appropriate seasons and interim yearsup to the current RTEP period.
PJM Planning will also coordinate with PIJM Operationsfor operational concernsand interim
operational measures. In addition, the Independent Market Monitor will analyze the effectsof
the proposed deactivation with regard to potential market power issues.
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9.1.3 Analysis Results

The analyss has the following potential outcomes (1) No reliability or market power issue
identified, (2) reliability issue identified, (3) market powerissues identified, or (4) combined
reliability and market power issues identified.

No Reliability or Market Power Issue Identified

« Ifno reliability or market powerissue identified, the generator can retire as soon as
practicable.

» BlackStart Unitsforego any future Black Start revenues per the PIM T ariff. If the unitis
ablackgart resource, PIM will identify feadble alternative stes, and request tariff based
bidsto replace blacksart. A bid to re-power (improve) exiging resource will be

consdered. [l'he lowest cost replacement blackstart resource will be selected. ] .( Commented [SV2]: Shoud this be removed?

Reliability Issue(s) Identified

« PJMwill notify the Generation Owner, oritsdesignated agent, within 30 daysof the
deactivation requeg if a reliability issue has been identified. Thisnotice will include the
ecific reliability impact resulting from the proposed deactivation of the unit, aswell as
an initial esimate of the period of time it will take to complete the Transmisson upgrades
necessary to alleviate reliability impact

* Within 60 days of Deactivation Notice, Generation Owner or designated agent will notify
PJM of decision to continue to operate. If continuing to operate, the notice mug include
an egimate of invesment costs and outage time to complete.

* Within 75 daysof the original deactivation request, PJM will provide an updated estimate
of the period of time it will take to complete the Transmisson upgrades necessary to
alleviate reliability impact

*  Within 90 days of initial deactivation request, PIJM will inform the Generation Owner, or
desgnated agent, and pos on itsweb dte full detailsof the tranamisson upgradesthat
will be required in order to allow the unit to deactivate.

« BlackStart Unitswill forego any future BlackStart revenues per the PJM T ariff. If the unit
is a black start resource, PJM will identify feasble alternative stes, and request tariff
based bidsto replace blackstart. A bid to re-power (improve) existing resource will be

consdered. [I'he lowest cost replacement blackstart resource will be selected]

[ Commented [SV3]: Should this be removed?

Market Power Impact Identified

If the IMM identifiesa Market Power Issue, the IMM will notify PIJM and the Generation Owner.
Mitigation of Market Power Issues will be resolved by the IMM.

Combined Reliability and Market Power Issue Identified

If both reliability and market powerissues are identified, the requirementsand actionsdescribed
above under the “Reliability Issue Identified” and “Market Power Impact Identified” sections
apply.
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9.2 Compensationto Generators Requested to Remainin Service for
Reliability

Upon receipt of notification from PJIM that a generating unitwill be requested to operate past
its dedsred deactivation date, the Generation Owner may file with FERC for full cost recovery
asociated with operating the unit until it may be deactivated. The cos calculationsmay be
reviewed with PJM prior to filing at the election of the Generation Owner.

In the alternative, the Generation Owner, or its desgnated agent, may choose to receive
avoided cost compensation according to the Deactivation Avoidable Cost Creditin Part V of the
PJM T ariff. Avoidable expenses are incremental expenses directly required for the operationsof
a unit proposed for deactivation. The two major componentsto the avoid cost formula contained
in the Tariff are:

» Categoriesof cods that are avoidable expenses
» Limited amount for necessary invesment to keep unitin operable condition

Avoidable expenses do not include variable costs recoverable under cost-based offers to sell
energy in PJM Interchange Energy Market. Additional invesment over and above the limited
component in the avoided cos formula mug be filed asa separate rate. All inquiriesregarding
avoidable expenses are to be directed to the PIJM Market Monitor

If the Generation Owner, or designated agent, chooses the compensation according to the
Deactivation Avoidable Cog Creditin Part V of the PIM Tariff, compensation to the generator
will begin asof the day following the filing, and will be net of revenuesfrom the PJM markets. All
revenues from the PJM markets and unit-specific bilateral contractswill be net of marginal cost
of service recoverable under cost-based offers to sell energy from operating capacity of the PIM
Interchange Energy market, not less than zero

A 10% adderwill initially be applied to the avoidable cogs, and thisadder will increase in
future years. Applicable addersfor future years are detailed and definedin Part V of the
PJIM T ariff.

Costs (avoidable cost rate minusnet revenues) will be allocated asan additional transmisson
charge to the zone(s) for which the Transmisson Owner(s) will be assgned the cos of the
transmisson upgrade.

If a Generation Owner, or desgnated agent, choosesto file for full cost of service with FERC,
PJM beginscrediting the generator the amount approved by FERC, on the timeline ordered
by FERC as part of the approval. PIJM also allocatesthe costs associated with these credits
according to FERC order.

T he following exhibit displaysthe generation deactivation process flow:
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Exhibit 11: Generation Deactivation Process Flow
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Section 10: Black Start Generation Procurement

Welcome to the Black Start Generation Procurement section of the PJM Manual for Generator
Operational Requirements. In thissection you will find the following information:

* Desription of the PJM blackgart selection process.
* Desription of the PJM incremental blackstart RFP process.
» Desription of the PJM Reliability Backstop process.

10.1 Black Start Selection Process
The following section outlinesthe PJM blackgart selection process.

10.1.1 Frequency

PJIM will issue a RT O-Wide RFP for blacksart generation every five years, to align with PJM’s
obligation under NERC Standard Emergency Preparedness and Operations EOP-005,
Requirement 6 to perform blacksart sudies every five years. The RT O-Wide RFP isopen to
any resource interested in providing BlackStart Service. Resources currently participating in
PJM’s Black Start Service do not need to respond to the RT O-Wide RFP and are expected to
continue to provide BlackStart Service unless the resource has requested additional Black
Start capital cost recovery from PJM under the PJM T ariff. The first five-year selection process
will resultin blackstart solutionsthat will be effective as of 4/1/2015. Blackstart solutions from
subsequent five-year selection processes will be effective on April 1 each five yearsthereafter.

10.1.2 Selection Process

The following steps A through H outline the variousselection process phases to be
implemented prior to the effective date for each five-year selection process. The timeframes
indicated represent time egtimates(in calendar days or months) for each major phase (or
multiple overlapping phases). Based on the aggregate of timeframesindicated, the selection
process will be initiated no later than 24 monthsprior to each five-year selection process
effective date.

A. Validate Critical Load

PJM will send critical load datato Generation Ownersand Transmisson Owners (“T Os") for
validation. Critical Load requirementswill be in accordance with PIJM Manual M36, Attachment
A. PJM to work with Generation Ownersand T Osto reconcile differencesand update
accordingly.

Targeted time: 30 days

B. Dev elop Technical Requirements for Request for Proposal (“RFP”)

PJM will coordinate technical requirementsfor RFP with T Os, including MW requirements,
MVAR capability, and geographic details.

Targeted time: 30 days
C. Issue RFP for resources interested in supplying new Black Start

PJM will post the black gart RFP on the PJM website with notificationsto the appropriate
sakeholder groups Interested and required bidders should review the guidelinesposted on
the PIM BlackStart ServicesRFP page titled “General Guidance: BlackStart RFP Response
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The RFP notification will also advise that all bidssubmitted for black start resources must be
cos-based bidsconssent with Schedule 6A of the PJM OATT. Detailsof the required cost
componentsfor each progpective blackgart replacement bid are provided in PJM Manual M27.

Prospective RFP proposals.

Resources currently participatingin PJM'sBlackStart Service do not need to regpond to
the RTO-Wide RFP and are expected to continue to provide BlackStart Service at the
current rate (Formula Rate or Cost Recovery Rate).

New black start resources in Generation Interconnection Queue would be eligible to
respond to the RFP.

Exiging unitsthat would require upgradesto provide BlackStart Service would be
eligible to respond to the RFP.

Submission Window for RFP bids to be submitted: 90 days

D. RFP Proposal Ev aluation

PJM will work with the T Osto evaluate proposals and select viable blackgtart solutions

based on the bass of critical load requirements, identified pursuant to M36, location, cost and
operational consderations (amount, start time, etc.).

Unitson a capital cost recovery rate would automatically be selected for the length of the
recovery period plusthe remaining life of the Black Start equipment. Unitson bilateral contracts
with TOswould be automatically selected for use in those zones.

PJIM will workin collaboration with TOsto select black start solutionsfor each zone in
accordance with the criteria outlined in Attachment A of PJM Manual 36, Section 4.6 of PIM
Manual 12 and Schedule 6A of the OATT (BlackStart Unitsdo not need to be located in the
same physical zone as the TO zone in which they will support).

PJM utilizesthe following evaluation criteriain the RFP selection process. Preferred black

gart solutionstypically include unitslocated in close proximity (from a transmisson topology
perspective) to PIM-defined critical loads, which are loadsto support quicker starting CT’s

and Combined Cycle units, nuclear safe shutdown loads, and electric-powered gascompressor
gations. In addition, RFP proposalsfor natural gas Black Start Units with dual fuel capability
and/or primary firm gastransportation contracts will be given a higher level of consideration in
the RFP evaluation process In the event that proposals received by PJM do not satisfactorily
meet the fuel assurance criteria outlined below, PIM will reques that the resource owners
resubmit proposals with adequate demonstration of dual fuel capability and/or primary firm gas
trangportation contracts (for gas units).

1 Technical Feasbility
a. Reliability Analyss/ EOP-005 Studies

i Feadbility of power flow study results, including operating within thermal and
voltage limits, Black Start Unit has adequate reactive capability to handle line
charging of cranking path and critical load requirements.
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i Feadbility of dynamic smulation sudy results, including operating within voltage,
frequency and gability limits.

b. UnitLocation/ Characterigtics

i Geographically and electrically diverse from other Black Start Unitsin the TO
zone.

i Within TO zone or cross zonal blackstart.
iii Interconnection voltage level.
v Type of generator (e.g. Simple Cycle CT,Hydro, etc.)
v Unit can serve multiple transmisson outletsor support redundant cranking paths.
vi Unit can provide blackgart to more than one TO zone
vii Age of Unit
c. Operational / Environmental Redrictions

i Limitationssuch as dow ramp to minimum load after synchronizing, minimum
load requirementsfor stabilizing load, tum down ratio, other operational
limitations.

i Environmental permit change needed to operate at emergency minimum output
during restoration, other environmental limitations.

i Unitisable to meet minimum run hour requirementsper OATT Schedule 6A (16
hours or as indicated in TO Regoration Plan).

iv Unit’s higtorical availability (GADs).
d. BlackStart Teging Requirements

i Is unitable to meet PIJM blackgart testing requirements, (e.g. ability to close to
adead busin 180 min., ability to operate at reduced loadsduring testing while
idanded)?

i Or, are teging exemptionsrequired (e.g. gpecial switching, stabilizing loads,
breaker closng to a live bus, load banks).

2 Fuel Assurance
a. Fuel Type/ Fuel diversty
b. Dual fuel capability/ availability, including logisticsassessment such as
i Canunit gart on both primary or secondary fuel alone?
i Is gart-up fuel required before running on primary or alternate fuel?

i Special switching requirementsto move from primary to alternate fuel (or vice
versa)

Onsgte fuel gorage

Primary firm gastransportation contract vs. secondary firm or interruptible gas
contracts; single vs. multiple gaspipeline access.

3. Cog / Schedule
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a. Annual Revenue Requirements(Capital Costs, Net Present Value comparison)
i Capital Costs/ Black Start MWs
ii  NetPresent Value/BlackStart MWs

b. BlackStart commitment period

c. Cog recovery method — Base Formula Rate, NERC CIP Rate, Capital Recovery
Factor Rate, FERC Rate.

d. Proposed BlackStart Service date to requegted in service date

E. Verify Feasibility of Black Start Units Selected

PJM, with TO input, will identify blackstart cranking paths and BlackStart Unitsto source
Critical Loads.

PJM, with TO input, will perform dynamic smulationsand reactive/voltage studieson cranking
paths, and ifissues are identified on cranking pathswhich would prevent a potential Black
Start Unit from performing in accordance with PJM Manual M 36, other Black Start Units will
be congdered.

F. Review of Cost Recov ery components

PJM will perform cost evaluation for each option and review cost recovery componentsprovided
for proposed black gart solutionsin accordance with PJIM OATT, Schedule 6A.

Length of commitment isa minimum of 2 years for units entering on the base formula rate

and length of the recovery period plusthe remaining life of the Black Start equipment for units
entering on the capital recovery rate. Compensation for unitsnot electing to recover blackstart
capital costsis based on the PJM OATT Schedule 6A formula rate. Compensation for units
electingto recover blacksart capital costs would be based on the PJM OATT Schedule 6A
Capital Recovery rate based on the age of the unit. BlackStart unit owners may also choose to
file for recovery of actual costs directly with FERC.

The PJM Independent Market Monitor will verify cost data during selection process and verify
annual revenue requirement (actual cost).

G. Review Selection Process Results with TOs

If reliability criteria are met, PIM will discuss any localized reliability issues, or any other special
consderationswith TOs, and address accordingly.

If reliability criteria are not met, proceed to BlackStart Incremental RFP Process, detailed in
Section 10.2

If reliability criteria are met, but there isdisagreement on unitsselected, PJM will work with TOs
to resolve differences If differencescannot be resolved, the Dispute Resolution Process may be
initiated under the PJM Operating Agreement and PJM Manual M33.

TO may elect to procure additional blacksart outsde of PJM OATT and Selection Process.

PJM will inform State Commissons about the results of selection process (general results, not
unit specific)

Targeted time for Steps D through G: 6 months

H. Implementation of Black Start Solutions
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PJM will notify new Black Start Unitsthat were selected through the process described in this
Manual. Notification will include authorizing construction work to proceed as required for any
new black gart resources selected.

TOswill incorporate the use of black sart generation and cranking pathsinto their restoration
plans and submit revised restoration plansto PJM.

PJM and TO will add cranking pathsto internal PJM tools.

PJM will provide current BlackStart Unitsthat are no longer needed to provide Black Start
Service with a one year termination notice.

Targeted time for Step H: 13 months

10.2 Black Start Incremental RFP Process

The Incremental RFP process shall be triggered by one or more of the following events
(“triggering events’):

1 Notification of termination by the BlackStart Unit owner (whether terminationisdue
to deactivation of the BlackStart Unit or that the BlackStart Unit owner no longer
seks to provide BlackStart Service) in accordance with Schedule 6A of the PIM
OATT;

2 ldentification by Transmission Owner (T O) or PIM of new or changed black sart needs
as a result of areview of itsrestoration plan;

3. Procurement of blacksart resources in the event that the Black Start Selection Process
described in Section 10.1 of this Manual failsto procure adequate black start resources
to meet reliability criteria for procuring blackgart as provided forin PJM Manual M36.

Upon the occurrence of any of the triggering eventslised above, PJM will begin discussons
with the T O to identify whether blackstart resources are needed in light of the existence of one
of the triggering events.

1. IfPJM and the TO determine that there issufficient redundancy of blackstart resources
in the region, consisgent with the minimum critical blackstart requirement definedin
Attachment A of PJIM Manual M-36 on Sysem Regtoration, such that there isno need
to replace the terminating BlackStart Unit in the restoration plan, PJM will initiate a
final review and approval through the SOS-T committee of the TO’srestoration plan
and advise the TO whether such plan isadequate without a replacement Black Start
Unit. In the event that PIM and the TO do not agree on whetherthere isa need to
replace the terminating BlackStart Unit in the restoration plan, PIM will initiate a review
with SOS-T for additional technical assessment, and if afterthe SOS evaluation, an
agreement isnot yet achieved, the PIM Dispute Resolution process will be employed.
Please refer to Section 4 of the PJM Manual for Administrative Servicesforthe PIM
Interconnection
Operating Agreement (M33) for more detailsabout the PJM Dispute Resolution process.

2. If PIM and the T O determine that there isa need to procure black sart resources due to
a black gart termination/deactivation or a change in blackstart need, PJM shall proceed
with the process defined in Section 10.2.1 to replace the withdrawing or deactivating
black start resource.
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If PIM and the T O determine that there isa need to procure black start resources due to
failure of an RT O Wide BlackStart RFP, PJM shall proceed with the process defined in
Section 10.2.2 to address the black sart resource need.

Timeline: Within 30 calendar daysof receiving the termination request.

10.2.1 First Incremental RFP Process

1.

After PIM and the T O determine that there isa need to procure black sart resources
based on one or more of the triggering events, PIM will post online a natification

about the need fora new black gart resource along with the locati on and capability
requirements. Please refer to Attachment A of the PIJM Manual for Sysem Regtoration
(M36) for more detailson the selection criteria for blackstart resources. Thisnotification
will also advise that all bidssubmitted for the black sart resource must be cost-

based bids conssent with Schedule 6A of the PJM OATT. Detailsof the required

cost componentsare provided in PJIM Manual for Open Access Transmisson T ariff
Accounting (M27) and Schedule 6A of the PJM OATT.

Thisposting should be made within 30 calendar daysof a triggering event, and will mark
the beginning of the Firg Incremental RFP whichwill lagt 90 calendar daysfrom the
date of the notification. The pogting will also advise that PIM will be reviewing pending
generator interconnection projectsand other projects that are received within the Market
Window.

PJM will review each Generation Interconnection Reques pending under Part IV of
the PJIM T ariff at the time a Market Window is opened (as described above) and

each response by Black Start Units, each Interconnection Request it receives

during

the First Incremental RFP Market Window, to evaluate whether the project proposed in
the reques could meet the blackdart criteria for which the Firg Incremental RFP was
isued.

The TO will also have the option of negotiating a cost based bi-lateral contract witha
Generation Owner for BlackStart Services. The TO may provide the alternative asone
of the bidsfor the black sart replacement that will be evaluated by PJM pending FERC
approval of the bilateral contract.

If PIM and the T O determinesthat more than one of the proposed projects within the
Firg Incremental RFP meetsthe black sart criteria, the most cost-effective resource
for the black start replacement will be chosen, provided the identified resource accepts
and maintainsdesgnation asa Black Start Unit under Schedule 6A of the PIJM OATT.
Submitted projectscoss mus be consstent with Schedule 6A of the PJM OATT.

Any blacksart resources identified asa result of the First Incremental RFP will be
notified by PJM, and PJM and the TO will coordinate with the BlackStart Unit owner
for itsacceptance underthe PJM tariff asa Black Start Unit.

10.2.2 Second Incremental RFP Process

If the Firg Incremental RFP, or RT O Wide RFP, failsto procure adequate blackstart resources
to meet the reliability criteria, PIJM will initiate a Second Incremental RFP process to obtain
black gart resources. The Second Incremental RFP will follow the process described in Section
10.2.1, but PJM and the TO may modify the location and capability requirementsfor the black
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point, the TO will be notified of failed First Incremental RFP, or RT O Wide RFP, to allow them
to begin preparation of a blackstart solution should the Reliability Backstop in Section 10.3 be
necessary.

Any black gart resources identified asa result of the Second Incremental RFP will be notified
by PJM, and PJM and the TO will coordinate with the Black Start Unit owner for itsacceptance
underthe PJM OATT asa BlackStart Unit.

If no projectsare identified under the Second Incremental RFP, PJM and the TO will invegtigate
implementation of the Reliability Backstop as described in Section 10.3.

10.2.3 Implications for Terminating Black Start Units

Thissection appliesto BlackStart Units procured during the Firgt or Second Incremental RFP
for the purpose of replacing a BlackStart Unit(s) that is terminating. If itisdetermined that a
black sart resource procured under either the First or Second Incremental RFP will not be
available priorto the proposed termination date of the Black Start Unit PIM will use the
following process.

1. PJIMwillidentify whetherthere isa need to reques that the generator continue to
provide BlackStart Service beyond the planned termination date, pending procurement
of black gart resources during the Incremental RFP process. Within 30 days of the Black
Start Unit owner’s notification of the proposed deactivation or withdrawal of the Black
Start Unit from providing BlackStart Service, PIM will notify the GO whether there isa
need for the Black Start Unit proposed for deactivation or withdrawal to continue
operating beyond itsproposed deactivation date or withdrawal date.

2. Inthe eventthat such notice requeds that a BlackStart Unit proposed for withdrawal
from providing BlackStart Service (but which isnot deactivating) continue operating, the
notice shall request that such unit voluntarily fulfill itscommitment period to provide
BlackStart Service.

3. Inthe eventthat the notice requedsthat a BlackStart Unit proposed for deactivation
continue operating, the notice shall provide an esimate of the time period that the
BlackStart Unit is needed to operate beyond itsproposed deactivation date.

4. Within 30 calendar days of such notice by PJM, the BlackStart Unit owner shall notify
PJM whether the BlackStart Unit will continue operating beyond itsproposed
deactivation date or withdrawal date.

5. A BlackStart Unit proposed for deactivation that operatesbeyond itsdeactivation date
shall be compensated pursuant to the deactivation proceduresset in Section 9 of this
Manual, and in Part V of the PIJM OATT.

6. A BlackStart Unit proposing to withdraw from providing Black Start Service (but which is
not deactivating) that continuesproviding Black Start Service foritscommitment period
shall receive BlackStart Service revenuespursuant to Schedule 6A of the PIM OATT
but will not be eligible for compensation pursuant to Part VV of the PJIM OATT.

7. Inthe event that, through the Firs or Second Incremental RFP process described above,
areplacement blackstart resource isidentified, and so long as any other mitigation
measures identified by PIJM under Part V of the PIM OATT are in place, PJM, assoon
as practicable, shall notify the BlackStart Unit owner of such replacement, thatitsBlack
Start Unit no longer will be needed for reliability, and the date the BlackStart Unit may
withdraw from providing BlackStart Service or deactivate without affecting reliability.
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10.3 Black Start Reliability Backstop Process

10.3.1 Reliability Backstop Process Step 1
PJM and TO discuss the black gart shortage and the possibility of triggering the Reliability
Backstop RFP.

The triggersfor the Reliability Backstop process are:
A BlackStart generation shortage in a TO zone; AND

2. Two failed RFPs(no technically viable solutionsto address the BlackStart shortage are
identified or cos recovery terms that do not conform to the PJM OATT):

a. Two failed Incremental RFPs, or
b. Failed RTO Wide RFP and one failed Incremental RFP; AND
No crosszonal solutionsavailable; AND

No RTEP transmisson solutions available (e.g., operational performancebaseline
upgrade).

Targeted Timeline: Within 5 daysof determination of failed Second Incremental RFP

10.3.2 Reliability Backstop Process Step 2

PJM, TO and affected State(s) will discuss the BlackStart shortage stuation including the
benefitsand coss of the T O proposal and the implicationsof the shortage of BlackStart to the
resoration plan. Consdering these discussons, PJM will determine whether to issue Reliability
Backstop RFP. If Reliability Backstop RFP is notissued, PJM will actively monitor the Black
Start shortage.

In the event that PJM and the TO do not agree on the decison concerning the Reliability
Backstop RFP, PJM will initiate a review with the SOS-T for additional technical assessment and
if afterthe SOS-T evaluation, an agreement isnot yet achieved, the PJM Dispute Resolution
process will be employed. Please referto Section 4 of the PIJM Manual for Adminigrative
Servicesforthe PJM Interconnection Operating Agreement (M33) for more detailsabout the
PJM Dispute Resolution process.

Targeted Timeline: Within 10 daysof determination of failed 2" RFP

10.3.3 Reliability Backstop Process Step 3
Once PJM determinesthat the Reliability Backstop Process is required, it will issue the

Reliability Backsop RFP. As part of this online naotification, the TO solution will be made public
(except for information that isCritical Energy Infrastructure Information). The TO solution may
be owned by the TO, by a generation owning affiliate or contracting for by the TO witha
generation owning third party. The TO hasthe obligation to submit a solution proposal withinthe
Reliability Backsop RFP. The RFP will indicate that any proposed Black Start unit, whether it

isa TO proposed unit, ora GO proposed unit, will be used for Black Start purposes only. The
unitwill NOT patrticipate in the capacity market, energy market or other ancillary service markets
except BlackStart. The unit will run for BlackStart and BlackStart testing purposes only.

The Reliability Backstop RFP will be conducted on an accelerated schedule of 30 days.
Targeted Timeline: Within 15 daysof determination of failed 2nd RFP
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10.3.4 Reliability Backstop Process Step 4
PJM will evaluate any regponses from the Reliability Backsop RFP in comparison with the TO
solution. If the TO solution isthe only option received (or the begt option received), it will be

implemented.

It will be the responsbility of the TO to submit a filing with FERC under the Federal Power Act,
as necessary, to recover cods (capital costs, ongoing O&M costs, depreciation and/or fuel) as
Trangmisson Assets Such cos recovery would be in Attachment H for TO owned generation,
or such otherrevenue requirement filed with and accepted by FERC, or as contracted for
outsde of the PJM OATT, Schedule 6A. For GO owned BS, recover through Schedule 6A of the
PJM OATT or FERC filing.

Any BlackStart generation acquired in the Reliability Backsop RFP (regardless of ownership or
cog recovery method) must adhere to all BlackStart testing and performance requirementsas
described in PIM OATT, Schedule 6A and the PIJM Manuals.

10.3.5 Reliability Backstop Process Flow Chart

P.anow
BN o - 3.
P”TDM
situation with
' affected state(s)
¥
~ PJMissues 3rd (30 day
backstop) RFP. “TO Proposal”
is included in RFP posting )
Vv
PJM selects winning proposal. ¥ i
— “TO Proposal” selected if best PJMissues 3rd 30 day RFP. PJMITO actively monitor
~ oronlyproposal. “TO Proposal”is submitted black start shortage situation
¥ .
TO makes 205 Filing with PJIM selects
l— the FERC S o oo L. (175 ko 206 Pl i
(non-administrative fiing) or only proposal. FERC (non-administrative filing)
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Section 11: Generator Data Confidentiality Procedures

Welcome to the Generator Data Confidentiality Proceduressection of the PJM Manual for
Generator Operational Requirements. In this section you will find the following information:

» Desription of the PJM generator data confidentiality proceduresfor a Tranamisson
Owner (T O) to obtain confidential generator data from PJM.

11.1 Generator Data Confidentiality Procedures

In order for PIM to perform reliability analyses and sysem restoration planning, generators
are required to provide real time, scheduled outage, and unit parameter data to PJM. While
PJM hasthe overall reliability regponsbility for the PIM RT O, local Transmisson Owners have
a dmilarresponsbility to monitorand asess the reliability of their transmisson sysems and
digribution sysems, and to develop and maintain syssem restoration plans. In order for the
Trangnisson Owners to perform theirlocal reliability functions, Transmisson Owners need
certain data about the generatorsto formulate a realigtic bass for the analyss and plans. The
Terms& Conditionscovering the confidentiality of the data are contained in the PJM Operating
Agreement, Section 18.17.7 (Disclosure of Generator Data to Transmisson Owners).

T he following Generator Data Confidentiality Procedurespertain only to real time data (real
time MW, MVAR, unitgatus, and reactive capability data), scheduled outage data (start date/
time, return date/time, and derate for planned and maintenance outages), and unit parameters
(including, but not limited to, unit sart-up times, ramp rate, start-up auxiliary load profile and
emergency low load operation capabilities).

Transmisson Owners require both real time and generator data to perform their reliability and
planning functions. These transmission owner functionsinclude, but are not limited to:

1. Real time EMS applications state estimator and security analyss
Transmisson Owner's real time role

Transmisson outage scheduling process

Reliability sudy and training

g M w DN

Sydem regtoration planning

The Tranamisson Ownerthat demondrates a need for specific data may requed that PIM
provide real time data (MW, MVAR, unit gatus, and reactive capability data), future scheduled
outage data, and certain parameter data for unitsidentified in a Transmisson Owner regtoration
plan. The Generation Owner may request that PJM provide a lig of TOsreceiving real time
data, future scheduled outage data, and/or certain parameter data from their generator(s).

11.1.1 Generator Data within a Transmission Owner’s Zone

For generators within a Transmisson Owner's zone for which PJM presently receivesdata,
PJM will make this data available to the TO. For a new unit, thisdata is made available to the
Transmisson Owner as soon asitis added to the PIJM sysems.
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1112 Generator Data outside a Transmission Owner’s Zone
For generators outsde a Transmisson Owner’s zone for which PJM presently receivesdata,
PJM will make this data available to the TO following a review of the reason for the reques.

The Transmisson Ownerinitiatesthe process by sending an email to the PJM Generation
Department via the email address RT GenData@pjm.com along with Attachment J “Generator —
Data Release Matrix” detailing which generator(s) are included in the request. The TO request
must also explainwhy data isbeing requested for generators outside the TO’szone. Upon
approval of the request, PIM will provide the generator data to the TO and will inform the
Generation Owner that the data hasbeen provided when the request has been completed.
PJM will use the eDART contactasidentified in the eDART survey, as the contact for this
communication.

The most common reasons for a TO request data outsde its zone are:
* The Transmisson Owner's existing EMS model already includesthe generator(s).

* The Trananisson Owneris expanding their EMS model and would like to add the new
generator(s).

* The generatorisidentified in a Transmisson Owner restoration plan.

11.1.3 Dispute Resolution
The process for appeal isto follow the PJM Dispute Resolution Process. Further information

about thisprocess may be found in Section 4 of PJM Manual M-33, Administrative Servicesfor
the PJM Interconnection Operating Agreement.

11.14 Generator Data Sharing Process Flow
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Exhibit 12: Generator Data Sharing Process Flow
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Section 12: Solar Park Requirements

Welcome to the Solar ParkRequirementssection of the PIJM Manual for Generator Operational
Requirements M-14D. In this section you will find the following information:

» Desription of solar park data requirements.

» Desription of PJM solar power forecasting service.

12.1 Computer System Data Exchange

The PJM SCADA system allowsPJM to communicate directly with individual generatorsor
Generation Control Centers. A data concentrator (e.g. Remote Terminal Unit, Generation
Management Sysem, etc.) islocated at the Member'sste, and, after collecting data from

the industrial metering equipment, communicateswith PJM’sSCADA system using either DNP
(Digtributed Network Protocol) or ICCP (Inter-Control Center Protocol) consstent with PIM
Control Center and Data Exchange RequirementsManual (M01).

Every generator interconnected with and synchronized to the transmisson sygsem musg at all
times coordinate operation with PJM andthe Tranamisson Owner, providing all necessary

and requested information and equipment status, to assure that the electrical syssem can be
operated in a safe and reliable manner. Attachment L, Jointly Owned Resource Communication
Model definescoordination modelsthat are considered acceptable.

Thiscoordination includes, butis not limited to:
* Supplyinglow-sde generator grossMW and MVAR output.

* Supplying meteorological data (measured solar irradiance, backpanel temperature,
ambient air temperature, wind speed, and wind direction — see table in Section 12.2.3 for
liging of requirements.)

» Scheduling the operation and outagesof facilitiesincluding providingadvanced
notification.

« Coordinating the synchronization and disconnection of the solar park with PJM and
Transmisson Owner.

* Providing data required to operate the sysem and to conduct sysem sudies.

* Providingdocumented gtart-up and shutdown proceduresincluding ramp-up and ramp-
down times.

« Following PJM-directed plant operation during emergency and restoration conditions.

* Following PJM-directed operation during transmisson-congrained conditions.

All data items, regardless of type, are collected and disseminated at a frequency of 10 seconds
orless

Each PIJM Memberisresponsble for determining data-quality indicators for all datatransmitted
to PIM. Both failed individual valuesand any value calculated usng a failed point must be
flagged. When a point failsfor an extended period, a manual update of the pointsvalue may
be necessary to keep the data asaccurate as possible. The Generator shall communicate the
outage of any data communication equipment connecting the facility to PJM Dispatch.
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12.2 Solar Park Data Requirements for Solar Power Forecasting

PJM’s solar power forecaster requires data pointsfrom the solar parks to accurately forecast the
solar power. T he following are the data requirementsfor Solar Parks:

12.2.1 Data Requirements for Solar Forecast Set Up

The solar parks are required to provide the following data pointsfor all panelsas part of their
initial set up, and whenever any changesto the set up (e.g. panel upgrades) occur, so they
can be properly modeled within the solar power forecagting tool. Solar parks with more than
one component (i.e. stesthat include multiple panel models) will need to provide datafor each
component.

*  Maximum Facility Output (MW)
* ACingalled capacity of each plant component(MW)
« DC ingalled capacity of each plant component (MW)
* Forfixed panel stes
o Azimuth angle of panels(decimal degreesfrom true north)
o Altitude angle of panels(decimal degreesfrom horizontal plane)
» Fortracking stes
o Tracker type (sngle or dual axis)
o Tracker make and model

» Geographic location of center point of solar park site (decimal degreeslongitude and
latitude)

» Geographic location of meteorological data sensors (decimal degreeslongitude and
latitude)

* Manufacturer and model of the PV panels

» Information regarding operating capabilitiesduring extreme cold weather operations,
including ambient temperature operating limitsand descriptions of processes for
monitoring and removingice and snow, conditionsthat could cause tracking functionality
to cease normal maneuvers, etc.

Note:
Aggregate Reactive Capability Curve (D-Curve)is required to ensure accuracy of PUIM’'sEMS
Security Analyss Reaults.

12.2.2 Real Time Output

All solar parks with Maximum Facility Outputsgreater than or equal to 3 MW, regardless of
voltage level of connected bus, are required to provide the real-time solar park MW/MVAR
output along with other data points. (Solar parks with AC capacitieslowerthan 3 MW might also
be required to provide MW/MVAR data if they meet any of the criterialised in Section4.2.2.)
Thisoutput should be telemetered at low-sde gross. High-sde net may also be required as
dictated by PJM’smodel. If a solar park is part of a hybrid resource or is collocated with any
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other type of generating resource, then separate metering isrequired for each component to
allow for accurate solar forecaging.

12.2.3 Real Time Meteorological Station (or mutually agreed upon alternativ e source)
The solar power forecasting accuracy is highly dependent on the availability of the real time

meteorological gation data for tuning the forecaster model. Each solar park mug ingall at least
one meteorological gation in the parkand provide real time meteorological data to PIM through
ICCP or DNP link Depending upon the topology and the accuracy of the solar power forecad,
PJM may reques addition of more meteorological sationsat a Solar Park site.

The generation owner should calibrate and checkthe accuracy of the meteorological station
every year as per s¢andard.

The meteorological data shall include the following parameters:

Parameter Units Requirement or Accepted
Plane of Array (POA) Watts'meter? Required for plants with Maximum Facility
Irradiance Output of 3 MW or higher
BackPanel Temperature Degrees Required for plantswith Maximum Facility
Fahrenheit Output of 3 MW or higher
Ambient Air Temperature Degrees Accepted
Fahrenheit
Wind Speed meters/second Accepted
Wind Direction decimal degrees Accepted
from true north

12.2.4 Generator Outage Reporting

PJM isresponsble for coordinating and approving requests for outages of generation and
transmission facilities as necessary, for the reliable operation of the PJIM RTO. PJM maintains
records of outages and outage requests for these facilities.

The electronic Dispatcher Application and Reporting Tool (eDART) providescommunication
with PJM for Generation Ownersregarding unit outage requeds, updatesto reactive capability
curves (D-curves), and AVR satuses. Additional applicationsmay be integrated in eDART in the
future. User regigtration is available from the PJM Web ste.

Solarpark outage/derate informationisrequired to validate and enhance the accuracy of the
solar power forecas.

See the PJM Manual for Pre-Scheduling Operations(Manual 10) Section 2 Outage Reporting
for the generation outage reporting requirements.
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Note:
Due to the impact of planned/unplanned solar resource outageson solar power forecast
accuracy, solar resources shall report any outage of one megawatt or more with duration of

one hour or longer. Outagesshall be submitted on aggregate plant capacity by outage type.

12.2.5 Solar Power Forecast
PJM will collect each solar parKs real-time aggregate power outputand meteorological data

from the solar park The data will then be sent to the solar power forecaster along with Solar
Park curtailment/outage information. All data shared with the solar power forecast vendoris
treated as confidential. T he solar power forecaster will collectall of the data from PIJM and
otheroutsde sources, such as global and regional weather forecads, and after processng the
data will provide PJM with the solar power forecast and all associated data for the individual or
aggregate solar parks as designated by PJM.

PJM doestwo different typesof forecads for each individual or aggregate solar park All the
examplesconsderthe current timetobe T.

1. Five Minute Forecast (T + 6 hours): Update solar power forecast and irradiance forecas
with a frequency of every ten minutesand forecas interval of five minutesfor the next
sx hours (6) for the individual or aggregate solar parks as designated by PJM.

2. Hourly Forecag ((T + 168 hours Update solar power forecast and irradiance forecad
with a frequency and interval of every hour for the next one hundred sixty eight hours
(168) for the individual or aggregate solar parks as desgnated by PJM.

12.3 Forecast Data Usage

12.3.1 Real-time Reliability Assessment

PJM will use the Five Minute solar power forecadt to evaluate current day congegion and to
ensure that sufficient generation resources are available to respond to real-time orprojected
fluctuationsin solar power output.

12.3.2 Day-ahead Reliability Assessment
PJM will use the Hourly solar power forecast to predict day-ahead congestion and mitigating

srategies and to ensure that sufficient generation resources are scheduled within PIM to meet
forecad load, transaction schedulesand PJM reserve requirements. PJIM may choose to use
the updated verson of the day-ahead solar power forecast provided by the forecager after 1700
hours and before 1800 hours.

The Hourly solar power forecast may also be used to analyze weekend or long holiday
conditions.
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Attachment A: New Generator Checklist

ThischecKig is a guideline to be used by new generation connecting to the PJM system as
a Capacity Resource or Non-Capacity Resource. It isnot all inclusve and not all functions
noted are applicable to every generator. Contact PJM’sMember Relations Client Manager for
additional information.

Operations Status
Date
Needed Complete
Dispatch
Control

Plant Operation

Emergency
Procedures

PJM Communications

Restoration

Loading Reserves

Regulation

Status
Date
Needed Complete
Telemetry*
Markets Gateway”
Outages

Voltage Schedule

Reactive Capability
Curve

Meter Error Correction

1 Real Time andintegrated meter data
2 Daily Schedule and bids, cost curves, start and no-load costs, etc.
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Status
Date
Needed Complete
Synchrophasor
Communication
System

Market Status
Date

Needed Complete

Energy Transactions

- Within PIM

- Outside of PIM

Capacity
T ransactions

FTRs

Synchronized
Reserve

Regulation

Black Start

Administrative Status

Date

Needed Complete
Membership Application 3

Interconnection Agreement

Firm Transmission Service *

Non-Fim Transmission Service®

3 Membership Application — http://pjm.com/about-pjm/member-servicesmember-forms.aspx
4 Firm Transmission Service Application —http://pjm.com/about-pjm/member-services
member-formsaspx
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Administrative Status

Date

Needed Complete

Billing Contact Information Form

Committee Registration Foms

Capacity Transaction Authorization®

eRPM Registration’

inSchedule Registration

Markets Gateway Registration

P ower Meter Registration

FT RCenter Registration

OASIS Registration

eGADS Registration

Data Viewer Registration®

eDART Registration®

Training Status
Date
Needed Complete
PJM Overview
eRPM
inSchedules

FT RCenter, Power Meter, Markets Gateway

Non-Firm Transmisson Service Application — http://pjm.com/about-pjm/member-services
member-formsaspx

Capacity Transaction Authorization Form —http://pjm.com/~/media/documentymanuals
m18.ashx

eRPM/inSchedulesRegigration — https//esuite.pjm.com/mui/

Data Viewer Regidration — https//esuite.pjm.com/mui/

eDART Regidration — https//esuite.pjm.com/mui/

~
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Status
Date

Needed Complete

OASIS

eGADS, eDART, MIRA, Generator Outage Reporting

Unit Commitment

LMP

Operations

Dispatcher

Communications

Emergency Procedures

Market Settlements

Systems/Communications

Short Term
Date

Needed Complete

Communications

Telemetry

ICCP EMS Links/P JM DNP Net/Jetstream

Metering Links

Synchrophasor Links

P JMnet

Frame Relay

ISDN Backup

Voice

Generator ALL CALL

POTS
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Systems/Communications Short Term

Date

Needed Complete

Systems/Applications

EMS

System Changes

Modeling

PJM Testing

Integration Testing

Unit Commitment (Markets Gateway)

System Changes

Permission to view existing data

Testing

Tw o-Settlement (Markets Gateway)

System Changes

Testing

Exhibit 13: New Generation Checklist
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Attachment B: New PJMnet Customer Implementation Voice/Data
Communications Template

Pﬁﬁ@t g | jﬁg”"fl’kmnfadoyl

Objective

ThJe completion of thisdocument will provide PJM with the information necessary to configure
and ingtall the required voice and data communicationsnecessary for you, our new cusomer, to
communicate with PIM. PJM will assume total regponsbility for the coordination effortsrequired
to acquire and implementthe appropriate telecommunicationscircuits.

Customer Information

PJM Member Name

Customer BusinessName

Customer BusinessAddress

Customer Business Contact

T elephone Number

Fax Number

Email Address

Customer Technical Representative

Customer Technical Representative Email

Customer Technical Representative Fax Number

T otal Number of MW at site/For which site isresponsible

Site AccessHours

Site Access Requirements

Site Circuit Information

Desired hardware install by date
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Communications Template

Desired circuit fully operational date

Area code and exchange telephone number whe

re circuit isto be teminated:

Location Name

Street

City

State

Zip Code

Site Point of Contact

T elephone Number

Email Address

Fax Number

Circuit Termination

Floor/Room Number/Name

T elephone Number (within 5 feet of router)

Note:

For the purposesof remote router support POTS linesneed to be installed for each router.

Number Assigned

Number Assigned

Site Circuit Termination Design

YES

NO

Diverse Telecommunications E ntrance Facilitiesi

nto Site

T elecommunication carrier demarcation location
location

different frominstall

T emination capacity currently exists

Demarcation Extension to be performed by

oNone

oTelco

o Site Staff
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Circuit Configuration (provided by PIM)

o Physical AddressDS 1 o Port Speed oCIR

Date Site Survey Completed

o PVC to PJM Jefferson Control Center o PV C to PJM Milford Control Center

CircuitNotes:

P JM Supplied Hardware Information

o Very Large (A) olLarge (B) o Medium (C) o Small(D)
Communication Protocol olCCP o DNP o EMS o SCADA
PJMnet Router Type:

Gateway devicesrequired (DNP implementationsonly) o Yeso No

Note:

Note for electrical facilitiesthat have a major impact on PJM operations: P JM requiresthe computer
hardware and software at each control center should achieve a long-term 99.95% availability level
for those critical functionsdirectly affecting the successful operation of PIM. Redundant hardware
configurationswith either automatic or rapid manual failover schemesare generally necessary to
achieve 99.95% availability. In addition, reliable AC power source(s) and communications are also
necessary. Members should keep thisrequirement in mind when designing these systems.

Customer Site Environment Information

Site Power Configuration (diversity/redundancy) YES NO
Separate Equipment Breakers u] u]
Separate Electrical Panelsfor Equipment u] u]
Uninterruptible Power Supply u] u]
120v/60Hz AC Power Available u] o

If no AC power isavailable, please describe available power:
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Voice Modules

P JMnet will provide a voice-over IP (VOIP) output from each router for future voice communication
with PIM. PIM will be using a conventional dial plan for the PIMnet VOIP circuits (will match the
corresponding public switched network phone number).

What type of facility will you have connected to the router?

oPBX o Standard Phone o Trader Turret System

If a PBX Connection, please specify port type: o FXS oFXO |oE&M

Note:
An FXO connection to the router is preferred because any standard phone can be connected to the
router in case of a PBX failure.

Hardware Notes:

Date Site Survey Completed:

Network Information

Network Address

Subnet Mask

IP Addressfor PJM Router

Will thisnetwork be protected by a firewall? oYes oNo
Will the firewall be providing Network Address T randation (NAT)? oYes oNo
Will the firewall be in service during router insgtallation? oYes oNo

Please provide a contact for the firewall administrator:

Name

Phone

Can IP 10.134. be used by PIM? oYes oNo
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If yes, supply a 10.34.xx addressthat will be used asa loop backaddress. -10.34.

monitored:

Please list what devices (RTU, Meter< FEP, etc.), device type (DNP, ICCP) IP Addresswill be

Device Name/Type

Communications P rotocol

IP Address
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Attachment C: New PJM Customer Voice/All Call Communications
Request Form
Objective

Thisdocument will provide PIJM with the information necessary to implementvoice (two-way)
and All Call (one-way) communications, which are essential for operation of the PIM grid.

Customer Information
PJM Member Name:
Cugtomer Contact

Name:
Street:

City, State, Zip code:

Telephone:

Email Address

Cugomer Type: (checkthe one that applies)
Generation Trangnisson Dispatch Center Demand Side Response
PJM Transmisson Zone(s) of Operation

Site Information
Total Number of MW at Site forwhich ste isresponsble:
Desred date of operation:

Location where the phone call isreceived
Location name:
Street:

City, State, Zip code:

Two Way Voice Communication Information
Primary dedicated phone number for PJM Digpatch Operationsto call:

Secondary dedicated phone number for PIJM Dispatch Operationsto call:

PJM All Call Information

(PJM requires a Primary phone number dedicated solely to PJM for operation and emergency
communications. All Call may not terminate invoice mail, ACD or answering sysems)

Primary number:

Secondary Number: Cellular: YES NO
(May be shared linesor cellular numbers, indicate if cellular)
Tertiary Number: Cellular: YESNO
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(May be shared lines, indicate if cellular)
Approval
Please provide your PJM Contact’'sname:

Contact Engineering Techniciansat engtechs@pjm.com for technical asssance or questionsin
completing thisfor
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Attachment D: PIM Generating Unit Reactive Capability Curve
Specification and Reporting Procedures

The purpose of this attachment isto provide further explanation of the PJM Generating Unit
Reactive Capability Curve Specification and Reporting Proceduresthat are discussed in this
manual Section 7: Generator Operations. Thissection appliesto all Generating Facilities,
including Energy Storage Resources. Thissection also appliesto SynchronousCondensers.
The following requirementsare applicable only for unitsphysically located within the PIMRTO
footprint or Reliability Coordinator area.

Specifications

Lised below are the specificationsfor the ContinuousGenerating Unit Reactive Capability
Curve (D-curve) as required to be entered into PUM’seDART system.

1. Ingeneral, the following data for each point on the curve must be specified:

a. The “Unit Net MW Output” provided to the system, as measured at the low-sde
of the unit sep-up transformer, excluding any station service load fed off the unit
terminal bus, conssent with the PJM EMS model.

b. The “Unit Minimum Net MVAR Limit” at the specified “Unit Net MW Output”,
conggent with the PIJIM EMS Model.”

c. The “Unit Maximum Net MVAR Limit” at the specified “Unit Net MW QOutput”,
consigent with the PJM EMS model.

2. The “Unit Minimum and Maximum Net MVAR Limits’ must indicate the realigtic, usable
capability that issugtainable during continuouslong-term unitoperation. Thissugtainable
continuouscapability isbased on actual operating experience (or testing) and takes into
consderation any normal unit or plant redrictionsat 95 degrees Fahrenheit ambient
or above. Therefore, the reactive capability derived resultsis the proven sustainable
reactive capability, rather than merely reflecting the design limitsof the unit.

3. A aufficient number of curve pointsmust be provided to accurately model the full
operating range and capability of the unitasdescribed above. (Refer to the guidelines
noted below in Exhibit 15 for additional details.)

Data Requirements

1. A minimum of two curve pointsand a maximum of eight curve pointsmust be provided
for generating unitsand synchronous condensers. PJM prefers that eight pointsbe
provided to match PJM’sEMS State Estimator program requirement.

2. Ifless than eight pointsare provided, PJM will expand the curve to eight pointsby
incrementing the MW point by one MW each time to achieve an eight point curve. The
MVAR pointsfor each of these additional MW pointswill be equal to those at the higheg
MW point provided.

3. The “Unit Maximum Net MVAR Limit” must be greater than (or equal to) the “Unit
Minimum Net MVAR Limit” for each curve point.
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4. The “Unit Minimum Net MVAR Limit” may be equal forany number of adjacent curve
points.

5. The “Unit Maximum Net MVAR Limit” may be equal forany number of adjacent curve
points.

6. The “Unit Net MW Output” must be increasing from the first to the last point.

7. Company shall use test or operational datato congtruct D-curve at min output points. If
test oroperational data isunavailable at the minimum output, engineering judgment shall
be used for the D-curve values.

8. For unitsthat operate as synchronous condensers, an entry is required fora zero MW
point that indicatesthe reactive capability whenin condensng mode.

9. Forinverter-based Energy Storage Resources, a minimum of three points are required.
One for the maximum MW injection to the grid (discharging), zero MW, and one for
maximum MW withdrawal from the grid (charging.)

Note:
For inverter-based Energy Storage Resources, the reactive capability should be based on
Inverter MVA Capability Curve. See Exhibit 14 forillugtration.

Inverter MVA
Capability Curve
Q

+0.95 pf based on
Max Charge Power

+0.95 pf based on
Max Discharge Power

-0.95 pf basedon _-*
Max Charge Power

“~. -0.95 pf based on
Max Discharge Power

Maximum Active Maximum Active
Power Charge Power Discharge

Exhibit 14: Inverter Based ESR Reactive Capability Curve

Data Format
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Data should be provided to PJM in the format shown in the exhibit below via eDART.

MW Minimum MVAR Maximum MVAR
Point1

Point2

Point3

Point4

Point5

Point6

Point7

Point8

Exhibit 15: PJM Unit Reactive Capability Curve Data Format

Referming to Exhibit 15 above, to enhance PJM's State Estimator solution, the following
guidelinesfor submitting new and revised permanent and temporary D curvesinto eDART
should be followed.

1. MW value at Point 1 should be equal to or less than the typical minimum economic
output of the unit. For a unit that has synchronous condensing capabilitiesthis MW point
should be zero and the Point 2 MW value should be the typical minimum economic
output of the unit.

2. Intermediate MW valuesat Points2 — 6 should be potential operating pointsof the unit.
For example, these valuescould be the same as the pointson the unit'seconomic
dispatch curve.

3. MW value at Point 7 should be equal to the typical maximum economic output of the
unit.

4. MW value at Point 8 should be the maximum possble unit output considering
ideal operating conditionssuch as winter ambient temperatures, low cooling water
temperatures, optimum fuel conditions, etc.

5. Forunitsthat are “non-dispatchable” where the typical minimum economic and
maximum economic outputsare equal, enter MW valuesat each point one MW above
the previousvalue ending with the typical economic maximum value at Point 7 and the
maximum possible unit output at Point 8.

Referto the following linkfor examplesof eDART D-curvesfor several unit types
including synchronous condensers. http://www.pjm.com/~/media/documentsmanualsmanual-
linkém14d/d-curve-examples.ashx

PJM Unit Reactiv e Capability Curv e Reporting Process for Permanent Changes
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Reporting Procedures

Each Generation Owner must continually provide accurate permanent capability curve
changesto PJM via eDART assoon as the information isavailable. The “New Default’
field should be checked in eDART.

Once the accuracy of the submitted reactive capability curve isverified, PIM will
permanently update the PJM Unit Reactive Capability Curvesin use by PJM Operating/
Planning Studiesand PJM EMS Network Applicationsprograms.

Real-Time PJM Unit Reactiv e Capability Reporting Process for Temporary Changes

1

Whenevera PJM unit’'sreactive capability islimited orreduced (oris plannedto be
limited or reduced) for any reason, the Generation Owner mugt immediately enter a
temporary ticket via eDART. For real-time changes, the Generation Owner must also
notify the PJM Power Digpatcher (PD) and respective TO by phone.

Excluding the time period when a generatorisin the startup or shutdown mode,
whenevera PJM unit'sAutomatic Voltage Regulation (AVR) status is off (or is planned to
be off), the Generation Owner must immediately enter a ticket via eDART. For real-time
changes, the Generation Owner must also notify the PJM Power Dispatcher (PD) and
the respective TO by phone.

The PJM PD will receive the ticket and eithertemporarily update the unit'sreactive
capability curve in use by the PIJM EMS Network Applications, or will temporarily set the
unit's AVR gatusin use by the PJM EMS NetworkApplicationsto “OFF” for the specified
time period.

The Generation Owner must immediately modify the eDART ticket and notify the PIJM
PD and respective T O by phone whenever the unit’'snormal reactive capability or AVRis
resored (or is anticipated to be restored).

The PJM PD will either restore the unit’'s normal reactive capability curve in use by the
PJM EMS NetworkApplications, or will set the unit's AVR gatusin use by the PIM EMS
Network Applicationsto “ON”. The PJM PD will then close the unit reactive ticket.

PJM Reactive Reserve Check (RRC)

Inreal-time, PJM uses the Reactive Reserve Check (RRC) to assess the RTO’sand its
member's position with respect to dynamic and static reactive (var) power. The RRC process,
including Generation Owner regponsbilities, is described in PIJM Manual M03, Transmisson
Operations, Section 3.12.
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Attachment E: PJM Generator and Synchronous Condenser Reactive
Capability Testing

E.1 Objective

The objective of reactive capability testing isto improve the tranamisson sysem reliability by
accurately determining generator and synchronous condenser reactive capability on a regular
bass. PJM requirestesting to be coordinated between PJM, the testing facility and the local
Transmisson Owner's (T O)to ensure that the impact on syssem operationsis minimized.
Teding isintended to demonstrate reactive capability for those conditionswhere reactive
reserves or voltage control would be required. The testing covered in Attachment E isdesgned
to demongrate useable reactive capability and, unlike real power (MW) capacity testing, not

a maximum capability test. The testing isintended to demonstrate reactive capability of each
facility asmodeled in PUIM’'sEMS, typically at the low-side of the unit sep-up transformer, in
order to verify operational dataused for PIJM real-time assessments. The tegting isnot intended
to demongrate reactive capability at the point of interconnection with the PJM transmisson
sysem. Thisis consgent with reactive capability reporting specificationsoutlined in Attachment
D of thismanual.

Itis the intent of these procedures to align with NERC Reliability Standard MOD-025-2 so
separate tests to meet the NERC requirementsand the PJM requirementsare not needed.
However, certain differenceswill remain between M14D, Attachment E and MOD-025-2 to
provide continuity with PIM requirementsand to provide data for real-time operational needs.

E.2 General Requirements

Note that the term “facilities’ throughout thisAttachment E includesindividual generating

units, aggregated generating plantsincluding wind farmsand solar projects, and synchronous
condensers. The requirementsin thisattachment apply to all applicable facilitieswithin the PIM
RT O footprint. T he requirementsdo not apply to PJM Capacity or Energy Resourcesthat are
physcally located outsde the PJM RTO footprint or Reliability Coordinator area.

* The following facilitiesare required to perform reactive capability testing:

o Individual generating unitsand inverter-based Energy Storage Resources witha
gross nameplate rating greater than 20 MVAand directly connected to the Bulk
Electric Sysem

o Generating plantdfaciliieswith a gross aggregate nameplate rating greater than 75
MVA including inverter-based Energy Storage Resources, and variable resources
such as wind, solar, run of river hydro, etc.

o Synchronouscondensers with a gross nameplate rating greater than 20 MVA and
directly connected to the BulkElectric Sysem

o All generating unitsproviding PJM Black Start Service

All otherindividual unitgfacilitieswill verify the reactive capability reported inthe PIM
eDART sysem on a periodic bass consstent with PJIM Manual 14D.

* Owners of the above facilitiesare required to test approximately 20% of their applicable
faciliiesannually, totaling 100% of their applicable facilitiesover a 66 month period.
More frequent testing may be done if the owner so chooses.
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Attachment E: PIM Generator and Synchronous Condenser Reactive Capability
T esting

The MOC for the operating company of a joint owned generating facility isresponsible
for scheduling the tests and updating the applicable eDART D-curves as required.

For the maximum lagging test at maximum real power output for generatorsand the
maximum lagging test for synchronous condensers, the PIM reactive capability testing
period will begin on May 1 and continue through September 30. The preferred testing
timesduring these monthsis between 1200 — 1800 hourson weekdays.

For the maximum leading test at minimum real power output the preferred time for
tegting fossl seam units, nuclear units, combined cycle plants, and hydro unitsthat
operate as synchronous condensers is during the off peak hours (2300 — 0700hours
EPT) anytime during the year.

For all other required reactive testing, the owner will determine the best time to conduct
the teds. Teging may be conducted in conjunctionwith other testing (including real
power tegting), provided all other requirementsof the reactive capability tess are met.
Facilitiesshould be tested with all auxiliary equipment needed for normal operation in
ervice.

As an alternative, data collected during routine operation of the facility isacceptable,
provided all test requirementsare met.

The teds required are functional and do not require special insrumentation. They are
desgned to demongdrate that the ratings can be obtained for the time periodsrequired
under normal operating conditionsfor the equipment being tested.

Projected sysem conditionsmust permit the unit/facility to operate at the required real
power and reactive power output without adversely impacting sysem operations.

PJM will consder othertest periodson a case by case bass s long asproposed
tegting periods do not adversely impact sysem operations.

Procedures for real-power testing are containedin PJV Manual, 21 - Rulesand Procedures
for Determination of Generating Capability and the PJM eGADS User Manual. Also, refer to

PJM Compliance Bulletin CB023, which referencesthe submittal of real and reactive power

verification data.

E.3 Testing Requirements

For all applicable generating facilitiesexcept variable resources such as wind and

solar, maximum over-excited (lagging) and maximum under-excited (leading) reactive
capability tests at the maximum real power output the facility isexpected to operate
(e.g. Economic Maximum) are required. The maximum lagging reactive capability test
should be conducted for a minimum of one hour. Data for the maximum leading reactive
capability te may be recorded as soon as a limitisencountered.

For variable resources such as wind and solar, maximum over-excited (lagging) and
maximum under-excited (leading) reactive capability tests are required. At least 90% of
the wind turbinesor photovoltaicinvertersat a ste must be on-line during the tests. Data
for these tests may be recorded as soon as alimitisencountered.
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For all applicable generating facilitiesexcept nuclear powered generating unitsand
variable resources such as wind and solar, maximum over-excited and maximum under-
excited reactive capability tests at the minimum real power outputthe facility isexpected
to operate (e.g. Economic Minimum) are required. Data for these tests at minimum real

power output may be recorded as soon as a limit isencountered.

» Applicable hydroelectric generating facilities(e.g. run of river, pumped storage) shall
perform maximum leading and maximum lagging tests at maximum real power output
and at minimum real power output. The maximum lagging reactive capability test at
maximum real power output should be conducted for a minimum of one hour. Data for
maximum leading at maximum real power output and for tests at minimum real power

output may be recorded assoon as a limitisencountered.

» For synchronous condensers the over-excited reactive capability test should be
conducted for a minimum of one hour. Data for the under-excited reactive capability
test may be recorded as soon as a limitisencountered.

» For all applicable generating facilitiesthat may operate for PJM as synchronous
condensers to provide reactive support, the maximum over-excited (lagging) and
maximum under-excited (leading) reactive capability tests shall also be performed with
the unit operatingin the synchronouscondensng mode. The maximum lagging reactive
capability test should be conducted for a minimum of one hour. Data for maximum
leading reactive capability may be recorded as soon as a limitisencountered.

» +Generating Facilitiesthat are not required to perform a PJM reactive capability test,
but gill want to coordinate a reactive test with PJM for other purposes, such as testing
for the purpose of filing with the FERC for reactive revenuesvia Schedule 2 of the
PJM OATT,mus conduct all testsbased on unit type in accordance with requirements
summarized in the table below.

TESTING REQUIREMENTS SUMMARY

UNITTYPE MW OUTPUT MVAR OUTPUT TESTDURATION
FOSSIL, MAX MAX LAG ONE HOUR
HYDROELECTRIC & MAX MAX LEAD WHEN LIMIT REACHED
BLACKSTART

MIN MAX LAG WHEN LIMIT REACHED
MIN MAX LEAD WHEN LIMIT REACHED
SYNCHRONOUS - MAX LAG ONE HOUR
CONDENSER or - MAX LEAD WHEN LIMIT REACHED
GENERATOR THAT
OPERATES IN
THE SYNCHRONOUS
CONDENSING MODE
TO PROVIDEREACTIVE
SUPPORT
NUCLEAR MAX MAX LAG ONE HOUR
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UNITTYPE MW OUTPUT MVAR OUTPUT TESTDURATION
MAX MAX LEAD WHEN LIMIT REACHED

VARIABLE (E.G. WIND VARIABLE MAX LAG WHEN LIMIT REACHED
AND SOLAR) VARIABLE MAX LEAD WHEN LIMIT REACHED
(T esting done with atleast
90% of
turbinesor inverterson line)
INVERTER-BASED MAX MAX LAG WHEN LIMIT REACHED
ENERGY STORAGE MAX MAX LEAD WHEN LIMIT REACHED
RESOURCES ZERO MAX LAG WHEN LIMIT REACHED
Max MW Output = fully
discharging ZERO MAX LEAD WHEN LIMIT REACHED
Min MW Output = fully MIN MAX LAG WHEN LIMIT REACHED
charging MIN MAXLEAD | WHEN LIMIT REACHED

» For generating unitsof 20 MVA or less that are part of a plant greaterthan 75 MVAin
aggregate, record data either on an individual unit bassor as a group. Unitsproviding
PJM BlackStart Service shall provide test data on an individual unitbass.

* A geady real power output shall be maintained during the test.

» Generation or synchronous condenser gations that have multiple facilitiesthat require
tegting shall perform tests on only one facility at a time. The remaining operating facilities

at the gation shall operate normally.

« Facilitiesare to be tested with the automatic voltage regulator operating in service and
while maintaining the voltage within normal operating limitson the sysem bus (pre-and
pog-contingency voltage limits).

» Toachieve optimal test results, deviationsfrom the assigned voltage schedule may be
allowed with permisson from PJM and the TO. Coordination between the facility owner,
the TO, PJM, and other facilitiesin the area will be required in order to allow the facility
being tested to demongrate its maximum reactive capability while maintaining sysem
voltageswithin acceptable limits.

» For hydrogen-cooled generatorsand synchronous condensers, the hydrogen pressure
should be raised to the normal operating pressure. If the facility cannot be operated at its
normal hydrogen presaure the test shall be postponed until thiscondition iscorrected.

* When the maximum over-excited and under-excited reactive output during the test is
achieved, the MW and MVAR outputsat the generator/synchronous condenser terminals
(low-sde gross), auxiliaries, the generator/synchronous condenser sep-up transformer
(GSU) primary (low-sde net, after auxiliaries), and the GSU secondary (high-sde net)
should be recorded. All other applicable data on the reporting formsshall also be

recorded.
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If metering isunavailable, it may be necessary to calculate some of these quantities A
note should be provided in the “Remarks’ section of the data reporting forms for points
which are calculated.

PJM will evaluate the reported valuesas compared to the defaulteDART D-curve values
and contact the owner as required to validate the data. The test data will normally serve
as the bass for modifying the default reactive curveswithin eDART.

During the teg, the scheduled and actual voltagesat the sysem bus and the
generator/synchronous condenser terminalsshould be recorded. In addition, nameplate
GSU/SynchronousCondenser SU transformer impedance, MVVArating, primary and
secondary voltage ratingsand available tap settings, and existing tap setting should

be provided.

The reasons for any limit to reactive capability during the test should also be

gecified (for example, reactive capability curve limit, minimum excitation limiter

settings, field current limitation, generator/synchronouscondenser voltage, auxiliary bus
voltage, sysem voltage limits, generator/synchronous condenser vibration, generator/
synchronous condenser temperatures, hydrogen pressure regtriction, shorted rotor turns,
operating procedure limit, etc.) in the remarks section.

E.4 Notification and Reporting Requirements

E.4.1 MOC (or TO if testing a synchronous condenser) Actions

Proposed tegting dates'times should be communicated viaeDART to PJM Dispatch,
PJM Reliability Engineer and the T O no later than noon 3 business days prior to the
tedt, ensuring testing impactsare incorporated into day-ahead studies. PJM and TOs
will consder shorter notification timesand try to accommodate reactive testing while
ensuring that operating limitsare not violated.

The tes notification shall be submitted usng a “MVAR Test” Ticket which should include
the test duration, notesin the Description field on the type of test or tests that are
planned to be performed, aswell as any additional relevant information for the te<t.

Priorto the test scheduling, the MOC (Generation Owner) or TO (Synchronous
Condenser Owner) shall verify with the plant and the PIM Reliability Engineer that
telemetered MW and MVAR dataisaccurate and consstent. See PJM Manual 1, Control
Center and Data Exchange Requirements for metering requirements. T hisdata check
shall be done comparing the plantdata that will be recorded at the plant and entered

on the test forms, the MOC data (T O data for SynchronousCondenser), and PJM’s data
toinsure accuracy and consigency between all entities If issues are identified, they are
required to be resolved before proceeding with testing the facility. If the test is performed
and data inconsistenciesare discovered during PJM’s analysis of the tes, a retest may
be required.

Any scheduled or unscheduled maintenance workon the facility scheduled for testing
which may affect the reactive capability of the unit must be complete and all related
eDART tickets cleared priorto contacting PJM for the purpose of initiating the study
process.

The MOC (or T O for synchronous condenser tegting) will contact PJM Reliability
Engineer at leas three hours prior to the art of the scheduled testing in order to initiate
the real-time study process.
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* Real-time testing musgt be coordinated with the TO and PJM Power Dispatchers. At least
30 minutesnotice should be provided to allow PJM and the TO operatorsto adjust the
sysem to ensure tegting does not result in voltage limit violations.

* The TO will coordinate any required transmisson mitigation steps to resolve intemal
generating plant limitationsas reported by the plant orthe MOC with PJM Reliability
Engineer.

Note:

If during the test a unitisunable to achieveitsstated capability due to external operational
limitationsor internal operational limitationscaused by an external condition, such as high

or low transmission sysem voltage, the plantorthe MOC must communicate thisissue to

the TO and the PIM Reliability Engineer prior to completing the test. The TO and PJIM will
work together and attempt to adjust the transmission sysem voltage and mitigate the external
condition. If the actionsof the TO and PJM cannot mitigate the external operational limitations
or internal operational limitationscaused by an external conditionthe PJM Reliability Engineer
will provide confirmation to the MOC that their unit(s) did not meet the stated reactive capability
due to an external limitation, and no further actionswill be required of the MOC for said unit(s).
The PJM Reliability Engineer will document that the unit could not achieve its sated capability
due to an external limitation and will log the external limitation on the applicable eDART reactive
tes ticket.

« Iftesting must be canceled orrescheduled, the MOC (or T O for synchronous condenser
tegting) will inform the PJIM Reliability Engineer as soon as possble.

*  The MOC (or T O for synchronous condenser tesing) will coordinate the implementation
of their portion of the exit srategy with PJM, if required.

* Generation Owner shall enter and save reactive testing results in eDART by creatinga
Reactive Result Ticket within 30 calendar daysafter completion of the testing. If portions
of the test are completed on separate days (e.g. tests at minimum output completed
onday 1 and tess at maximum output completed 90 dayslater) all test data shall be
entered and saved within 30 daysafter each portion of the test, and eDART D-curves
updated appropriately. All portionsof reactive testing on a facility shall be completed
within sx calendar monthsafter the initial test, with result data entered and saved on a
Reactive Reault Ticket and ticket satus set to PIJM Review; otherwise, PIM will consider
the test invalid. Separate notificationsare required if portionsof the tesing are planned
to be done on separate days.

E.4.2 TO Actions

* The appropriate TOswill conduct sudiesin accordance with established company
procedure in order to determine the effect of scheduled testing on their sysems.

* The TO should contact the PJM Reliability Engineer with any possble concerns
regarding the scheduled tegting.

* The TO support saff will ensure that the T O operatorsare aware of scheduled reactive
capability tests and communicate the pre-sudied mitigating action plan.
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Priorto sudying the tedt, the T O will verify, with the PIM Reliability Engineer and
the generating station or synchronous condenser gation, the expected MWand MVAR
output levelsof the unit during testing, and ensure that the AVR isin service.

The TO will contact the PJM Reliability Engineer no later than two hoursand 15 minutes
prior to the scheduled test sart time in order to discuss the reaults of their sudies and
the mitigating stepsrequired, if any.

The TOwill discuss, coordinate, andimplementany actionsnecessary as required by
mitigation strategieswith PJM priorto the gart of tegting.

The TO will communicate MVAR output step changesto the testing facility in
coordination with PIM. In general, MVAR step changes should be no greater than 100
MVAR increments.

If testing must be canceled or rescheduled, the TO will inform PJM Reliability Engineer
as soon as possble.

The TO will coordinate the implementation of their portion of the exit strategy with PJM, if
required.

The TO will coordinate all actionsthrough the PJM Reliability Engineer or Power
Dispatcher.

E.4.3 PJM Actions

All testing requedts will be reviewed by the PJM Reliability Engineersand Power
Dispatchers to ensure that there isno conflict between the testing and any planned
transmisson outage. PJM will give the MOC (or T O for synchronous condenser testing)
a suggestion for a more appropriate date and time to conduct the teg, if necessary.

The PJM Reliability Engineer and Power Dispatcher will review and approve the testin
accordance with the egtablished PJM procedure.

The PJM Reliability Engineer will ensure that PJM dispatch is aware of scheduled
reactive capability tests and communicate the pre-studied mitigating action plan to PIM
control room gaff.

Once the PJM Reliability Engineeriscontacted by the MOC (or T O for synchronous

condenser teding), they will contact the TOsof all regionsconcerned in order to initiate
the transmisson sudy process. They will verify the expected unit output levelswith the
MOC (or TO for synchronous condenser testing) and ensure that the AVRisinservice.

The PJM Reliability Engineer will re-evaluate the pre-sudied mitigating action plan prior
to tes commencement and communicate any necessary adjusmentsto the impacted
parties.

The PJM Reliability Engineer and/or Digpatch will discuss possible mitigationgrategies
with the appropriate TOs.

The PJM Reliability Engineer will contact the MOC (or T O for synchronous condenser
testing) no later than two hours prior to scheduled testing to inform them whether
mitigation sepswill be required.

The PJM Reliability Engineer will coordinate with the appropriate MOCsand T Osin
order to implement the selected mitigation strategy.
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*  The PJM Reliability Engineer will coordinate with the TO and MOC in making MVAR
output gep changeswith the testing unit.

« Ifthe testing must be cancelled or rescheduled, PJM Reliability Engineer will contact the
MOC and TOsas soon as possble.

* The PJM Reliability Engineer will coordinate the implementation of the exit srategy with
the MOC and T Os, if required.

* The PJM Reliability Engineer will coordinate all actionsand communications between
the MOC and TOs.

E.5 Test Cancellation
PJM dispatch and/or the impacted partiesmay cancel the generator reactive capability testing
for the following reasons:

* Intemnal planningissues.
* Emergency procedures.

» Inability to control actual or post-contingency voltage issues created by scheduled
tedting.

* Anyoperating issues created on T O equipmentnot monitored by PIM.

Cancellation of the reactive capability test will be communicated to all impacted parties.

PJM will document all cancellationsand terminationsincluding the party responsble and the
reason for the cancellation or termination.

E.6 Voltage Schedules ]
Adjusmentsmay need to be made to local voltage schedulesin order to accommodate the

scheduled testing. These adjustmentswill be consdered and sudied on a case by case bass
To obtain better test results, unitsat the same location of the testing unit may electto operate at
the upperor lower end of their assgned voltage schedule’sbandwidth.

Operating beyond the assgned voltage schedule may be acceptable based on PJM’sreal -time
and contingency analyss. All partiesmust be informed and in agreement prior to thisoccurring.

PJM will discuss the changeswith the appropriate TO and if the recommendation doesnot
cause aviolation of a defined limitation, the TO should implementthe PJM request.

PJM will retain itscontrol of the reactive facilities, such as transmisson capacitors, LTCs, and
generator MVAR output.

Ifinternal plant or TO limitsregtrict the request, PJM dispatch will sudy the limitationsand
recommend changesif appropriate.

If the recommended changescannot be implemented due to equipment or facility limitations,
other optionswill be considered, including test cancellation or rescheduling.

E.7 Exit Strategy
E.7.1 Risk
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PJM will not allow scheduled reactive capability testing to place the sysem in an unacceptable
gdate. However, there isalwaysthe possbility of equipment failure resulting in unplanned
dtuational congraintsthat would require immediate remedial action.

E.7.2 Requirements

The following are geps that will be considered and agreed upon prior to allowing the scheduled
reactive capability testing:

» Each scheduled tes will be sudied and approved on a case by case bass

« All required mitigation stleps will be agreed to and coordinated with all concerned parties
to include PJM Reliability Engineer, the responsble MOC, and the appropriate TOs, prior
to the scheduled tegting.

E.7.3 Parameters
PJIM will NOT allow operation over any applicable post-contingency emergency rating.
PJM will NOT allow operation over any applicable pre-contingency normal rating.

In the event of a facility rating discrepancy between PJM and the TO that cannot be resolved,
PJM will default to the most conservative limit.

In the event that the tegting results in an unexpected thermal or voltage violation, sandard
mitigation stepswill be taken to return the facilitiesin violation backto normal limitswithin
applicable timeframes.

The mitigation steps taken will not cause limit violationson any other company’s equipment or
facilities.

E.8 Post-Test Ev aluation

PJM will typically analyze the reactive capability test results within 60 daysof receipt of the test
data and provide feedbackto facility ownerson the status of their reactive capability test results.
PJM will also provide the results of generation reactive capability tests to the appropriate TO
operator.

E8.1 Test Evaluation

PJM will evaluate each facility’sreactive capability test results againg its stated reactive
capability limitsmodeled within eDART and the PJM EMS. T hisevaluation will determine which
units performed over, under, or within 5% of their gated limitsfor the maximum lagging tes at
maximum real power output and the maximum leading test at minimum real power output, as
well aswhat follow-up steps are necessary to ensure that the correct information ismodeled
within eDART and the PIM EMS.

E8.2 Facilities Testing Within +/-5% of Stated Limits

Facilitieswith test results within +/-5% of their stated limitsfor the maximum lagging tes at
maximum real power output and the maximum leading test at minimum real power output will be
condgdered as having fully demongrated their sated reactive capability.

PJM will notify the MOC or T O for synchronous condensers that their unitsachieved their
reactive capability, and no further action will be required.

E8.3 Facilities Testing Ov er Stated Limits by 5% or More
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Facilitieswith test results exceeding their stated limitsby 5% or more for the maximum lagging
test at maximum real power output and the maximum leading test at minimum real power output
will be consdered ashaving fully demondrated their sated reactive capability.

PJM will notify the MOC or T O for synchronous condensers, that their unitsexceeded their
gated reactive capability and will request that they increase the reactive capability modeled
within the PIJM EMS by entering a new default eDART MVAR ticket.

E8.4 Facilities Testing Below Stated Limits by 5% or More

Facilitieswith test results under their sated limitsby 5%or more for the maximum lagging test
at maximum real power output and the maximum leading test at minimum real power output will
not be consdered as having demondrated their gated reactive capability.

PJM will determine which unitshave not demongrated their sated reactive capability due
to either internal or external operational limitationsbased on reasons documented within the
submitted test results.

For unitsthat claimed external operational limitations, tested during the PJM preferred time

frames as noted in Section E.2 and followed the procedure described in the Note under Section
E.4.1,

*  PJIMwill perform further analysisto confirm external limitationsand possble remedial
measures in the event of future attemptsby the MOC (or T O for synchronous
condensers) to demonstrate the facility’sreactive capability.

« Ifan external limitation isconfirmed, PJM will provide confirmation to the MOC (or TO
for synchronous condensers) that their facility performed below their stated reactive
capability due to external limitationsand may not require any further action.

* Ifno external limitation isconfirmed, PJM will require that the MOC (or T O for
synchronous condensers) either permanently reduce the reactive capability modeled
within the PIM EMS by entering a new default eDART MVAR ticket or retest to
demonsgrate the sated capability of the facility.

» If the MOC (or TO for synchronous condensers) chooses to retest the facility, PIMwill
require that a temporary eDART MVAR ticket be submitted that will remain active untl
the facility demongratesthe original sated capability.

For facilitiesthat claimed internal operational limitations,

« Ifafacilityisunable to achieve itsstated capability due to an internal operational limit
caused by an external condition (such as high orlow transmisson sysem voltages), the
plant or the MOC (or T O for synchronous condensers) communicated thisissue to the
TO and the PJM Reliability Engineer prior to completing the test as per the Note under
Section E.4.1, and thiscommunication wasverified by PJM, then PJM will inform the
MOC (or TO for synchronous condensers) that their facility performed below their stated
reactive capability due to external limitationsand may not require any further action.

» Ifthe internal operational limitation was caused by an external condition but wasnot
communicated by the plantor MOC (or T O for synchronous condensers) to the TO and
PJM, then PJM will require that the MOC (or T O for synchronous condensers) either
permanently reduce the reactive capability modeled within the PIM EMS by entering a
new default eDART MVAR ticket or retest to demonsrate the stated capability of the
facility.
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* Ifthe MOC (or TO for synchronous condensers) chooses to retes the facility, PIM will
require a temporary eDART MVARticket be submitted that will remain active until the
facility demonsgrates the original sated capability.

» Forfacilitiesthat tested for the initial time and for facilitiesthat are providing data at
maximum leading at maximum real power output and maximum lagging at minimum real
power output, owners shall update eDART D-curve data to reflect expected operational

reactive capability.

Test Ev aluation Summary

Test Outcomes and Required Actions * ‘

Test Type

Results Within 5% of
Stated Limits

Results Outside 5% of
Stated Limits

Initial Resultsat

Previously Untesed
Values

Max Lagging at Max Output
Max Leading at Min Output

None Required

Submit New eDART
Default Reflecting
Tested Values#

Submit New eDART
Default to Reflect

E xpected Operational
Capability

Max Leading at Max Output
Max Lagging at Min Output

None Required

Submit New e DART
Default to Reflect

E xpected Operational
Capability #

Submit New eDART
Default to Reflect

E xpected Operational
Capability

Max Lagging at Sync Cond
Max Leading at Sync Cond

None Required

Submit New e DART
Default Reflecting
Tested Values#

Submit New eDART
Default to Reflect

E xpected Operational
Capability

* For additional detailsplease refer to text within Attachment E.

# If anew D-curve is required but not supplied within 30 days, to ensure sysem reliability, PIJM
may update the D-curve based on lagt test.
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E.9 Sample eDART Reactive Capability Testing Form

Sample Screenshot - enter data via eDART
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Attachment H: PJM Generation and Transmission Interconnection
Planning Team Role Clarity Diagram

f
Feasibility Study Phase| Impact Study Phase | Facilities Study Phase | A9 e"‘::‘af:“” u Agreement Implementation Phase Operation Phase

Finance

Interconnection int tion
Analysis Analysis

Interconnect

Interconnection Team Role Clarity Desgn
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Generator — Data Release Matrix M14D — Attachment J

(T ransmission Owner) requeststhe following data from
P JM for the following unit(s) of (Generation Owner).

An “X” marked in (the Real Time MW, Real Time MVAR, Unit Status, Reactive Capability or
Scheduled Outage Data column) indicatesthat the Transmission Owner requestssuch data for
reliability purposes. Specific unit parameters being requested for restoration planning purposes

should be listed in the Parameter Data column.

o Checkthisbox the unitisidentifiedin a Transmission Owner’'srestoration plan

Generator Unit Real Real Unit Reactive | Scheduled Outage Parameter
Name Time | Time Status | Capability Data Data
MW MVAR

Linkto Attachment J: http://pjm.com/~/media/documentgmanualgmanual-14d-attachment-
j.ashx
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Attachment L: Jointly Owned Resource Communication Model

Digpatch ingtructions and directivesto multiple resource owners delay controlling actions
resulting in less efficient market operationsand a potential adverse impact to sysem reliability.
Dispatch ingtructions to a subset of owners at a jointly owned resource may result in cusomers
qguegtioning digpatch ingructionsor curtailmentsand additional administrative proceduresto
ensure fair/equitable reductionsto an aggregate plant on a rotating bass. A sngle SCED
basepoint for a jointly owned resource to a sngle Market OperationsCenter (MOC) Generation
Digpatcher isan effective solution to ensure efficient and reliable operations.

The purpose of this section is to define a dependable real-time communicationsmodel to
manage jointly owned resources, ensuring:

* Asngle MOC Generation Digpatcher (Sngle operational contact) for the processing of
all real-time dispatch electronic sgnalsand operational issues.

» Specifically forwind resources
0 Accurate outage data, which isessential for an accurate Wind Power Forecast

o Promptwind power reduction viathe mandatory use of the “Curtailment Indicator,”
which typically would occur asa last resort just priorto emergency procedures.

Note:
The MOC Generation Digpatchers (Sngle operational contact) will need to meet the PIM
certification and training requirementsoutlined in PIJM Manual 40: Training and Certification

Requirements.

Option 1: PJM Operationswould prefer a model where there isa single MOC Generation
Dispatcher (sngle operational contact) responsble for the entire jointly owned resource
operations. The sngle contactwould be respongble for all day-ahead and real-time bidding

into PJM Systems (Markets Gateway), process an SCED basepoint, real -time communications
with PJM Digpatch, aswell as providing accurate outage information within eDART. Settlements
can be allocated by PJM based on ownership shares.
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Ooff-
Takar
1
Markets SCED
Gateway
MOC aofr-
— Contred Takar
- Systam 2
o
Takar
3

Exhibit 16: Joint Owned Resource Communication Model 1

Option 2: The alterate solutionwould ill require a sngle MOC Generation Dispatcher

(dngle operational contact) for manual real -time communicationswith PJM Dispatch, where

the operational nature of the stuation requireslive verbal communications. Each owner/off taker
of a jointly owned resource would gill be able to interact directly with PIM Dispatch for market
related matters, and with Markets Gateway, providing day-ahead offersand hourly updates.
The sngle operational contactwould be responsble for all manual real -time communications
with PIM Dispatch, aswell as providing accurate outage information within eDART. PIJM SCED
would send individual basepointsto each owner/off taker. Settlementswill model individual
owner/off takers of a jointly owned resource. Examplesof market communicationsthat can

be made by individual owner/off takers of a jointly owned resource and examplesof manual
real-time communications, which must be made by a sngle operational contact, are set forth
below in Exhibit 18. All partiesthat communicate with PJM Digpatch must meet the training and
certification requirementsoutlined in Manual 40.
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Exhibit 17: Joint Owned Resource Communication Model 2

Markets Related Communications with Real-Time Communications with Dispatch

Di tch . . .
Spatc (Directed to Single Operational Contact)

(Directed to each Market Operations Center)

Scheduling of unitto run

Manual Dispatch (Congestion Management)

Questionsabout Market Bid information

Emergency Dispatch (Transmission Issues)

E xtension of Day Ahead commitment

Loss of Communications

Self-Schedule Status

Unit Synchronizesto system / on line status

Unitisreleased from dispatch

Unitisready to follow dispatch base points

Regulation
1. Assgnmentsand status

Unit Trips
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Markets Related Communications with Real-Time Communications with Dispatch

Dispatch (Directed to Single Operational Contact)

(Directed to each Market Operations Center)

2. Self-Scheduling
3. Testing

Synchronousreserve assignments Partial or Complete Outages (Loss of
equipment) communicated via eDART

T esting status (capacity/environmental)

Exhibit 18: Guidelines for Markets and Real-Time Communication between Dispatch and Joint
Owned Resource Owners, Option 2.
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Attachment M: Wind Unit Dispatchability Check List

In order to ensure resources do not force emergency procedures, they must be dispatchable in
the range between the greater of the resources physcal minimum operating level or Capacity
Interconnection Rights(CIR) and the Maximum Facility Output (MFO), i.e., Fixed Gen flag must
not be selected. T he three requirementsfor a unit to be digpatchable are:

Commun-
ications

Dispatchability

Communications

1. The unit mus snd active MW, Wind Speed and Wind Direction via SCADA/ICCP;
values sent to PJM cannot be gatic orflat-lined for an extended period of time and mug

be within reasonable limits.

2. The unit mug electronically receive control sgnals, including Economic Basepoint,
Curtailment Flag, and the Generator On Reason (GENRUNR).

3. All eDART generator outage tickets must be up to date.

Controls

1. The unit must be capable of following electronic control sgnalsas received, i.e. have the
physical controlsin place to throttle their turbines/ generation or processes to remove
turbinesfrom service. Control sgnalsinclude Economic Basepoint, Curtailment Flag,
and the Generator On Reason (GENRUNR).

Markets
1. Allunits should follow their Economic Basepoint, even when curtailed by SCED.

a. A unitwill be dispatched so that its economic basepoint equalsits economic max
unless the unitisbeing curtailed. However, the economic basepointisramp rate
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limited to what the unit can ramp inthe next look-ahead interval, at the ramp rate
provided by the unit. The lookahead interval isadjustable by sysem operations
based on sysem conditionsand is currently configured at 15 minutes.

b. Ifthe basepoint doesn’'t make sense,
i Check EcoMin and EcoMax (see 2 below)
i Check Unit Availability atus (economic, must run, not available)
iii Check for manual overrides(fixed gen flag, unit output)
iv Check data quality (wind forecadt; other telemetry must be updating)

2. All units should update their Economic Minimum and Economic Maximum in
Markets Gateway.

a. Atlead once an hour; more often asthe forecast changes, but no more frequently
than every 5 minutes.

b. Eco Min should be less than or equal to unit output and CIR (Eco Min <CIRand <
Output).

Eco Max should be greater than or equal to unit output (Eco Max = Output).

If Eco Min equalsEco Max, orif the Fixed Gen flag isset to yes, your digpatched
basepoint will reflect back(or mirror) the units current output and the unitis
consdered not dispatchable.

e. Ifa unitisoperating aboveitsEco Max, the dispatch sysem will send a basepoint
to move the unit to Eco Max. The curtailment flag isset if the non-ramp-rate-limited
basepointis below Eco Max orwhen a unitismarginal and the non-ramp-rate-limited
basepointisbelow the output of the unit. In either case, the unit will be consdered
not digpatchable if it continuesto operate above its basepoint.

3. The telemetered Generation Run Reason code (GENRUNR), indicates PJM’s
‘logged-on’ status for the unit:

a. These values of GENRUNR mean your unit isdispatchable:
i 2or 17 indicate your unitisoperating asEconomic.
ii 22 indicatesyour unitis Company Dispatchable.
b. These valuesof GENRUNR indicate your unit isnot digpatchable:
i 16indicatesyourunitis Released. Contact PJM Digpatch to have thiscorrected.

ii  Otheron reasons may cause the unitto be considered not dispatchable, i.e.
basepoint mirrors current output (see section 2.d above). Contact PJM Dispatch
to have this corrected.

PJM Markets Gateway Users Guide:
http://www.pjm.com/~/media/etoolgmarkets-gateway/markets-gateway-user-guide.ashx
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Attachment N: Cold Weather Preparation Guideline and Checklist

Introduction

During the January 2014 “Polar Vortex,” PJM experienced extreme cold temperaturesin its
region that required the use of emergency procedures on multiple daysto maintain adequate
supply to meet the demand and reserve needs of the sysem. Coincident with the cold weather
and high demand, generator forced outagesand failuresto start were significantly higher than
expected; as high as22% (~40,000 MW) during the January 6 to 8, 2014 operating days

Based on previous cold weather eventsthe followingismeant to provide generators with

a guide to lessen and optimigtically eliminate these and smilar problemsduring future cold
weather events. Thislist of suggesions and typical problem areasis not meant to be all-
inclusve. Individual entitiesshould review their plant design and configuration, identify areas
with potential exposure to the elements ambient temperatures, or both, and tailor their plansto
address them accordingly.

Desired outcome

Identify and prioritize components, sysems, and other areas of vulnerability which may
experience freezing problemsor other cold weather operational issues. Thisincludescritical
componentsand sysems that have the potential to:

« Initiate an automatic unit trip,

* Impact unit gart-up,

» Initiate automatic unit runbackschemes or cause partial outages,

» Cause damage to the unit,

« Adversely affect environmental controlsthat could cause full or partial outages,
« Adversely affect the delivery of fuel or water to the units,

» Cause otheroperational problemssuch as dowed or impaired field devices, or
» Create a safety hazard.

Safety

Safety remainsthe top priority during winter weather events. Job safety briefings should be
conducted during preparation for and in response to these events.

Training

Coordinate annual training in winter specific and plant pecific awareness and maintenance
training. Thismay include response to freeze protection panel alarms, troubleshooting and
repair of freeze protection circuitry, identification of plant areasmosg affected by winter
conditions, review of special inspectionsor rounds implemented during severe weather, fuel
switching procedures, knowledge of the ambient temperature for which the freeze protection
system is designed, and lessons leamned from previousexperiencesor the NERC Lesons
Learned program. https//www.nerc.com/pa/rrm/ea/PagesLesons-Learned.aspx

Pre-winter seasonitems
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* Personnel preparation:

(o]

Hold winter readiness meetingson an annual basisto prepare for severe
cold weather operation before the winter beginshighlighting preparationsand
expectations.

Assgn, prioritize and schedule tass.
Review and act on lessons learned from prior cold weather operation.
Communications.

- Ensure appropriate communication protocolsare followed during a severe winter
weather event.

- ldentify a backup communication option in case the primary sysem is not
working (e.g. satellite phone).

- Ensure communication isdiscussed as part of the job safety briefing during a
severe winter weather event.

Prepare and review plant-specific emergency operating plansfor winter weather.
Review cold weather scenarios affecting critical equipment.

Include plant sygems, equipment, or protection sysems that may have been
changed or have degraded over time.

Ensaure all engineered modification and congruction activitiesare performed such
that the changesmaintain winter readiness for the plant.

Develop alig of critical insrumentsand transmitters that require increased
aurveillance during severe winter weather events.

» Staffing:

(o]

o]
(o]
[¢]

Condder enhanced gaffing (24x7) during severe winter weather events.
Arrange for lodging and mealsas needed.
Arrange for transportation as needed.

Arrange for support and appropriate gaffing from responsible entity for plant
switchyard to ensure minimal substation equipment and line outages.

Condgder employing the “buddy system” during severe winter weather eventsto
promote personnel safety.

* Equipment preparation:

(o]

Perform a walk down of the plant to correct and identify:
- Broken/damaged/degraded doors and windows,

- Degraded missing lagging on exterior piping,

- Heat tracing equipment damage,

- Damaged ingrument air lines,

- Locationsof sanding water
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- Review cold weather scenarios affecting equipment.

- Include plant sysems, equipment, or protection sysems that may have been
changed or have degraded over time.

- Consder pre-warming, operating at full speed no load, early start-up, and/or
putting on turming gear scheduled unitspriorto a forecasted severe winter
weather event.

- Prepare unitsthat have been off line forlengthy periodsof time for sart-up and
operation during severe winter weather events.

- Develop cooling tower operating proceduresfor cold weather that specifiesthe
cycling of fansto minimize the forming of icicles.

- Arrange for adequate supply of demineralized water and other plant
consumables consdering the potential of extended operation on primary or
secondary fuel during extreme cold weather and highwinds.

- Arrange for adequate supply of fuel (e.g. kerosene) for portable space heaters.

- Arrange for adequate hydrogen supply considering additional losses due to
hydrogen seal contraction during cold temperatures.

- Determine the duration that the unit can maintain water, air, or fluid sysems
above freezing when offline, and have contingency plansfor periods of freezing
temperatures exceeding thisduration.

- Check heat tracing on critical linesand pipesmonitored throughout winter
weather eventsto ensure the circuits are functional (evaluate the use of infrared
cameras, and othertechnologies, to inspect critical heat circuits).

- Erect secondary wind barriers as deemed appropriate to protect critical
insrument cabinets, heat tracing and sensing lines.

- Review process for ensuring adequate quantitiesof winter weather and personal
protection equipmentare available (e.g., heat lamps, heaters, etc.).

- Monitoringrument air syssems year—round and maintain or upgrade instrument
airdrying sysems as required to ensure a continuoussupply of moisture-free
insrument air to control valve actuators, etc.

- Develop a plan for the removal of debrisat plant’sintake structure giventhe
potential of freezing conditions.

- Determine if gart-up timeslonger than currently modeled in Markets Gateway
are required and update PJM digpatch and Markets Gateway if applicable.

- Provide accurate ambient temperature design operating limitsfor each
generating unit that isincluded in the ownersportfolio (including the accelerated
cooling effect of wind), and update them asnecessary. These limitsshould take
into account all temperature-affected generator, turbine, and boiler equipment,
and associated ancillary equipment and controls. Update PJM’seDART and
Markets Gateway sysems as appropriate.

- Consderisues that could resultin dowed valve/damper operation.
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- Ensaure that heat tracing, insulation, lagging and wind breaks are desgned to
maintain water temperature (in those lineswith standing water) at or above 40
degrees ambienttemperature, taking into account the accelerated heat lossdue
to wind.

- Evaluate piping insulation and correct deficiencies that may allowwater
infiltration which would result in freezing during cold weather.

- Ingall heated blankets on critical water linesas required to prevent freezing.

- Place thermometersin rooms containing equipment sendtive to cold and in
freeze protection enclosures to ensure that temperature isbeing maintained
above freezing and to determine the need for additional heaters or other freeze
protection devices. Pre-position heatersin known problem areas.

- Evaluate whetherthere issufficient electrical circuitsand capacity to operate
portable heaters, and perform preventive maintenance on all portable heaters
priorto cold weather.

- Ingall temporary heaters and ducting asrequired to prevent the formation of ice
and snow on the surface of airinlet filters.

- Provide adequate inventory of parts and supplies needed for cold weather
operation.

- Drain any non-critical service water linesin anticipation of severe cold weather.

- Store lube oil and greases for mechanical equipment necessary to support
generation in heated locationsnot exposed to weather.

- Protect and heat areaswith lead acid batteriesor other batteriesand UPS
sysgems in locationsthat need to be protected from weather.

- Consder putting together emergency freeze protection kits that include alltools
and equipment necessary to thaw a frozen component and then thoroughly
insulate / protect component from future freezing.

0 Maintain Subgtation Equipment:

- Ensure that the SF6 gas in breakers and metering and other electrical equipment
is at the correct pressure and temperature to operate safely during extreme
cold, and also perform annual maintenance thattests SF6 breaker heatersand
supporting circuitry to assure that they are functional.

- Maintain the operation of power transformers in cold temperaturesby checking
heaters in the control cabinets, verifying that main tankoil levelsare appropriate
for the actual oil temperature, checking bushing oil levels and checking the
nitrogen presaure if necessary.

- Determine the ambient temperature to which equipment, including fire protection
systems, is protected (taking into account the accelerated cooling effect of wind),
and ensure that temperature requirementsare met during operations.

* Fuel and environmental preparation:
o Review fuel quality and quantity
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o Consder tuning combugtion and environmental controlsfor operation duringwinter
ambient conditions.

o Tedfuel switching equipment and capabilitieswhere applicable including
consderation of the following:

- Time required to switch fuel.

- Amount of unit reduction required to switch fuel.

- Unit capacity while on alternate fuel.

- Operatortraining and experience.

- Fuel switching equipment problems

- Boilerand combustion control adjugmentsneeded to operate on alterate fuel.
- Availability of alternate fuel supply.

o Consder mitigation measures to alleviate deratesduring cold weather eventsdue to
emisson limitations.

o Inform PJM of any limitation of operating hoursdue to environment permits
consdering extended operation on alternate fuel.

o Inform PJM of fuel type being used during each operating day for dual fuel units
via the PIJM Markets Gateway sysem. Ensure that up to date schedulesfor the
alternative fuelsare entered into Markets Gateway in case they are needed during
the operating day.

0 Review plant environmental permitsto determine if there isthe potential of
requesting discretionary enforcement in support of grid reliability. Referto
Attachment M of PJM Manual M-13, Emergency Procedureshttps.//www.pjm.com//
media/documentsymanualym13.ashx

o Condsderisues that could adversely affect the delivery of fuel to the unitssuch as
limited fuel delivery trucks, etc.

o Condderneed to contact appropriate governmental agenciesto approve waiversto
allow fuel truck delivery driversto work extended hours.

o Condder mitigating alternate fuel gart-up problemsby scheduling at least enough
primary fuel for gart-up.

o Condgder adding kerosene to fuel oil asrequired to minimize gelling.

o Consdder treating coal and limestone systems with anti-freezingsolution.
» Actions when cold weather is forecasted:

o Prepare for PJM Cold Weather Alert

o Review PJM Manual M-13, Emergency Operationsand take the seps outlined in
the manual including reporting of any fuel or environmental limitationsand deferring
maintenance activities.
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0 Review plantspecial operationsingruction (just prior to or during a severe winter
weather event)

o Runemergency generatorsimmediately prior to severe winter weather eventsto
help ensure availability.

o Where applicable, consder availability and reliability of Black Start Units
during adverse weather and emergency conditions.

o Placein service critical equipment such as intake screen wash sysems, cooling
towers, auxiliary boilers, intake filter heaters and fuel handling equipment, such
as coal and limestone conveyorswhere freezing weather could adversely impact
operationsor forced outage recovery.

o Inditute operator rounds utilizing cold weather checKigs to verify critical equipment
isprotected —i.e. pumpsrunning, heatersoperating, igniterstested, barriers in place,
temperature gaugeschecked, etc.

o Monitor room temperatures, as required to prevent freezing of insrumentation and
equipment in enclosed spaces (e.g. pump rooms).
« Actions during cold weather:
o Implement PJIM Emergency Proceduresas directed

o Review PJM Manual M-13, Emergency Operationsand take the seps outlined in
the manual including reporting of any fuel or environmental limitationsand deferring
maintenance activities.

o Keep PJM up to date on all operational limitationsthat will or may affect plantoutput.

» Actions following cold weather:

0 Review lesons learned after each winter eventand/or season. Include what went
well, what needsimprovements, suggestions from on duty saff, document and
review prior to next cold weather season.

* Suggestions for additions/improv ements to this guideline/checklist:
o References

- Linkto NERC websdte that includesnumerous cold weather event postings
including the February 2011 Southwes event reports, variouslesons learned,

and reliability guidelinesfor cold weather preparedness and operations

- NERC Reliability Guideline: Generating Unit Winter Readiness — Current Industry
Practices— Verson 3

- Extreme Winter Weather Events - Training Presentation

- ReliabilityFirg's Review of Winter Preparedness Following the Polar Vortex,
November13, 2015

— 2019 FERC and NERC Staff Report: “The South Central United StatesCold
Weather BulkElectric Sysem Event of January 17, 2018”
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- RF/SERC Cold Weather Preparedness Plan — Basic Attributes8/24/2021
- NAGF Human Impact and Generator Initiative related to Cold Weather 8/24/2021
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Appendix A: Behind the Meter Generation Business Rules

Definition and Purpose of Behind-the-Meter Generation (BTMG)

1. The purpose of these rulesis to permit market participantsoperating Behind-the-Meter
Generation (BTMG) to receive the asociated benefits. These benefitsare recognized by
allowing such generation to netfor the purposes of calculating transmisson, capacity, ancillary
services, and adminidrative fee charges.

2. The netting rulesfor BT MG are set forth in the PJM Open Access Transmisson T ariff

(“PJM T ariff’), the Amended and Restated Operating Agreement of PJM Interconnection,

L.L.C. ("Operating Agreement”), and the Reliability Assurance Agreement Among Load Serving
Entitiesin the PJM Region (“‘RAA”). These documentsfiled with the Federal Energy Regulatory
Commisson will take precedence in the event of any conflict or ambiguity betweenthese rules
and the filed documents.

Eligibility for BTM Netting

3. These rules apply to BTMG used by end-use cusomers, municipal electric sysems, electic
cooperatives, and electric digribution companiesto serve load. Theload mug be located at

the same electrical location asthe BTMG, such that no transmisson or distribution facilities

are utilized to transmit energy from the BT MG to the load. An exception to the prohibition

on use of digribution facilitiesrule isallowed, in caseswhere permisson to use the requisite
digribution facilitieshas been obtained from the owner, lessee, or operator of such facilities.
Such permisson mug be submitted in writing to PJM from the owner, lessee or operator of such
digtribution facilities.

4. BTMG netting isonly available to entitiesthat have NetworkIntegration Transmisson Service
agreementswith PJM.

5. These busness rules do not supersede any elementsof exiging retail service agreements
or gandby service agreements between an entity anditsLoad Serving Entity or the electric
digribution company (EDC) to which the asociated load isconnected.

BTM Netting — General Rules

6. BTMG doesnot include at any time, any portion of a generating unit'scapacity thatis
desgnated as a Generation Capacity Resource; or in any hour, any portion of the output of such
generating unit that issold to another entity for consumption at another electrical location orinto
the PJM Interchange Energy Market. For more information regarding a BTMG unit designating
capability asGeneration Capacity Resource and/or Energy Resource, see the “Designating
Capability as Generation Capacity Resource and/or Energy Resource” section below.

7. A Generation Owner shall not be eligible to receive payments, pursuant to Schedule 2 of the
PJM T ariff, for reactive supply and voltage control service for the portion of a generating unit’s
capability that changesto BTMG satus. A Generation Owner subject to thisrule shall submit
a FERC filing to amend itscost-based revenue requirementfor supplying reactive supply and
voltage control service under Schedule 2 to account for the status change to BT MG at least 90
days prior to the effective date of such a satus change.

8. The need for metering for small BTMG will be treated on a case-by-case bass, dependingon
local operational security needs. For the purposes of this rule, snall BT MG shall be individual
generating unitsthat are less than 10 MW, or multiple generating unitsthat are collectively less
than 10 MW. Generally, these unitswill not require metering for operational security purposes.
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Rules for metering are detailed in the PJM Manual for Generator Operational Requirements
(M-14D).

9. BTMG thatis10 MW or greater (or has been identified asrequiring metering for operational
security reasons) mus have both revenue metering and telemetering for operational security
purposes Single unitsmall BTMG generatorsthat collectively total more than 10 MW, may be
aggregated behind the meter and metered asa single unit to meet thisrequirement should
PJM require metering for the aggregate generation. Rulesfor metering are detailed in the PIM
Manual for Generator Operational Requirements(M-14D). For telemetry and metering to be
communicatedto PJM the unit must be modeledin the PIJM Energy Management Sysem. For
modeling rulesto fulfill thisrequirement, please refer to Manual 3A, Section 1.2.1.

10. BTMG will be recognized in PJM transmisson and generation adequacy planning models
Load and generation will be modeled separately where practicable.

11.BTMG may be included ina Public Digribution Microgrid. A BTMG facility that has
capability that isdesgnated as a Generation Capacity Resource and/or Energy Resource may
be the Public Digribution Microgrid Generator, the PIJM Generating Facility thatiscapable

of generating while both connected to and while islanded from the broader grid. T he Public
Digribution Microgrid business rules in Manual 14D, Appendix B apply to the Public Digtribution
Microgrid Generator.

Designating Capability as Generation Capacity Resource and/or Energy Resource
Process to Designate Capability and Change Status

12. If multiple generation unitsare located behind the meter, each unitmay have capability
designated as either a Generation Capacity Resource and/or Energy Resource on a whole

unit specific bads or on a partial unit specific bass. In some cases, a sngle aggregate unit
representing multiple generation unitslocated behind the meter, may have capability designated
as a Generation Capacity Resource and/or Energy Resource.

13. For a BT MG facility to be desgnatedin whole orin part as a Generation Capacity Resource
and/or Energy Resource, a Generation Interconnection Cusomer must submita New Services
Requeg in accordance with PIJM Manual 14A, New ServicesRequed Process and PJM Manual
M14G, Generation Interconnection Requests.

14. A change from BT MG statusto Generation Capacity Resource and/or Energy Resource
status represents an increase in the MW of capability designated asa Generation Capacity
Resource and/or Energy Resource. Anincrease in the MW of capability desgnated requires
the Generation Interconnection Cusomerto submit a New Services Reques. The executed
service agreement (e.g., Interconnection Service Agreement, Wholesale Market Participation
Agreement, etc.) indicatesthe Maximum Facility Output (MFO) of the generati ng unit, and, of
the MFO, the MW of capability designated for capacity (i.e., Capacity Interconnection Rights)
and the MW of capability designated for energy.

15. A change to BT MG status from Generation Capacity Resource and/or Energy Resource
datus represents a decrease in the MW of capability designated asa Generation Capacity
Resource and/or Energy Resource. A decrease in the MW of capability designated asa
Generation Capacity Resource requiresthe Capacity Market Sellerto adhere to the Removal
of Generation Capacity Resource Statusrules in PJM Manual 18, Section 5.4.7 and OATT,
Attachment DD, Section 6.6(g) for the decrease in the MW of capability desgnated. A decreae
in the MW of capability desgnated as an Energy Resource requiresa necessary sudy request
per PIJM Manual 14G, Section 4.5.
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16. A Generation Interconnection Cusomer may request to change all or a portion of a

unit's capability from Generation Capacity Resource and/or Energy Resource status to BTMG
gatus, or from BT MG gatus to Generation Capacity Resource and/or Energy Resource gatus
(provided the generator has met the applicable requirementsfor Capacity Resource satus
and/or Energy Resource gtatus). If a MW of capability isdesgnated as Generation Capacity
Resource such MW of capabilityisnot able to net agains the load at any time. Any portion

of a unitthat hasbeen designated asa Generation Capacity Resource is subject to the

same requirements as any other PJM Generation Capacity Resource. If a MW of capability

is desgnated as Energy-only MW, such capability may be used to net agains the load or may
be used as Energy-only Resource, but cannot be used for both purposes smultaneoudy in
real-time.

17. A change from Generation Capacity Resource and/or Energy Resource status to BTMG
gatus requires an amendment or termination of the relevant service agreement (e.g.,
Interconnection Service Agreement, Wholesale Market Participation Agreement, etc.). The
service agreement isto be amended if the unit isto remain a partial BTMG unit afterthe status
change. A partial BTMG unit isa unit that gill hasan amount of capability thatisdesgnated
as a Generation Capacity Resource and/or Energy Resource. The service agreement isto

be terminated if the unit desresto be a full BTMG unit. A full BTMG unitisa unit that has

no capability that isdesignated as a Generation Capacity Resource and/or Energy Resource
and does not participate in PIM Markets as a Generation Capacity Resource and/or Energy
Resource.

18. A requed to change from Generation Capacity Resource and/or Energy Resource status
to BTMG status must be provided to PJM sufficientlyin advance of the requesed effective
date of the status change to adhere to the Removal of Generation Capacity Resource Status
rulesin PJM Manual 18, Section5.4.7 and OATT, Attachment DD, Section 6.6(g) and allow
time fora necessary sudy (if required), FERC filing(s), and any necessary resource modeling
changesin PJM tools. In addition, notice of termination or reques to amend the applicable
service agreement must comply with the termsand conditionsof such service agreement.

19. Any change to the relevant service agreement isnot effective until PJM receivesa final
FERC Order (with a specified effective date therein) for a non-conforming agreement or until
the agreement (with a specified effective date therein)isincluded in PJM’sElectric Quarterly
Report.

20. Tobe aswured that a unit addition, revison, or deletion isincludedin an EMS quarterly
model update that correspondsto when the change from/to BTMG gatusis to be effective,

all technical modeling information must be submitted to PJM’s Model Management Department
by the published data close deadlinesposted on the DMS website at https//www.pjm.com/
committeesand-groupgsubcommitteesdms.aspx.

21. Because of the number of procedural requirementsassociated with changing to or from
BTMG datus, such changesshall be limited to once per yearin accordance with the schedule
et forth below.

Impact of Status Change to LSE Load Values

22. A Generation Capacity Resource that changesgatus to Non-Retail BTMG, ora new
generator that reports as Non-Retail BTMG in the Capacity Exchange sysem will be able to
netitsfull ingtalled capacity value againg the actual gross load for the wholesale area in the
determination of an LSE’sNetwork Service PeakLoad (NSPL)for the first calendar year the
BTMG gatusis in effect, and in the determination of an LSE’sObligation PeakLoad (OPL)
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for the firs Planning Period the BTMG gatus isin effect. In orderto net the full ingalled
capacity value, an LSE must request a NSPL or OPL adjusment for the wholesale area in
which unit resdes The netting value for all succeeding yearswill be based on actual generator
performance over the coincidentpeakhour(s) used in the determination of an LSE’sNetwork
Service PeakLoad and Obligation PeakLoad.

23. An LSE’srequest for an adjustment to Network Service PeakLoad (NSPL) forthe wholesale
area in which the Non-Retail BTMG unit resides for the first calendaryearthe unitisin BTMG
gatus mug be submitted via email to PIM at rpom_hotline@pjm.com by October 31 priorto
such calendaryear. If the request is for a Generation Capacity Resource changing satusto
Non-Retail BTMG, the following criteria must be satisfied: (1) unit wasin Generation Capacity
Resource datus during the zonal 1 CP hourand (2) the effective date of the satus change must
be priorto or commence with the gart of the calendar year forwhich a NSPL adjusgmentis
being sought. The amount of NSPL adjusment requested may not exceed the ingalled capacity
value of Generation Capacity Resource in the Capacity Exchange sysem priorto the status
change. If the requedt is fora new Non-Retail BTMG, the following criteria must be satisfied:

(1) the new unit was not in-service during the zonal 1CP hour; (2) the new unitisin-service by
the October 31 deadline or hasa scheduled in-service date during November 1 to November
30; and (3) an Officer Certification form attesting to the actual or scheduled in-service date

of the new unit is submitted with the request. The amount of NSPL adjusment requested

may not exceed the summer rated ingalled capacity value of the new Non-Retail BTMG unit
reported in the Capacity Exchange sysem. The amountof NSPL adjustment requested may

be capped if the LSE’sresultant NSPL for the wholesale area will become negative asa

result of the adjusment request. PIM will coordinate with the relevant EDCto process the
LSE’sNSPL adjugment reques and finalize the approved amount of NSPL adjusment. T he
approved Network Service PeakLoad adjusment will become effective the following January 1
and change shall remain in effect for a period no lessthan one calendar year.

24. The zonal metered peakfor the 1 CP hour (zonal Network Service PeakLoad) will be
adjusted downward by the total amount of approved NSPL adjussmentsin the zone

25. An LSE’sreques for an adjusment to Obligation PeakLoad forthe wholesale area in which
the Non-Retail BTMG unitresdesfor the firg Planning Period the unitisin BT MG gtatus must
be submitted by email to PIM at rpm_hotline@pjm.com by October 31 prior to such Planning
Period. If the requed is for a Generation Capacity Resource changing gatus to Non-Retail
BTMG, the following criteria musgt be satisfied: (1) unitwasin Generation Capacity Resource
gatus during the RTO 5CP hoursand (2) the effective date of the status change must be prior
to or commence with the start of the Planning Period for which a OPL adjustmentisbeing
sought. The amount of OPL adjusment requested may not exceed the ingalled capacity value
of Generation Capacity Resource in the Capacity Exchange sysem prior to the satus change.
If the requed is for a new Non-Retail BTMG, the following criteria must be satisfied; (1) the
new unit'sin-service date isafterthe RTO 5 CP hours, (2) the new unit wasin-service by

the October 31 deadline or has a scheduled in-service date during November 1 to November
30; and (3) an Officer Certification form attegting to the actual or scheduled in-service date of
the new unitis submitted with the request. The amount of OPL adjusment requested may not
exceed the summer rated ingtalled capacity value of the new Non-Retail BTMG unit reported
in the Capacity Exchange sysem. The amount of OPL adjusment requested may be capped if
the LSE’sresultant OPL will become negative asa result of the adjustment request. PJM will
coordinate with the relevant EDC to process the LSE’s OPL adjustment request and finalize
the approved amount of OPL adjustment. The approved Obligation PeakLoad adjustment will
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become effective the following June 1and shall remainin effect for a period no less than one
Planning Period.

26. The zonal weather normalized summer peakwill be adjused downward by the total amount
of approved OPL adjustmentsin the zone. The zonal metered peaks for each of the RTO 5 CP
hours will be adjusted downward by the total amount of approved OPL adjusmentsin the zone.

27. EDCs that are responsible for determining LSE NSPL or OPL valuesshall have the ability to
view data reported for Non-Retail BTMG unitsin their relevant zone in the Capacity Exchange
sysgem to facilitate the timely processing of NSPL and OPL adjusmentsfor new Non-Retail
BTMG units.

28. An approved adjusment to NSPL or OPL will result in the expected performance level of
the Non-Retail BTMG unitfor the November 1 through October 31 compliance period to be
applicable once the Non-Retail BTMG datusis effective. The expected performance level of the
Non-Retail BTMG will be set to the approved NSPL/OPL adjusment amount.

29. The effective date of a gatus change from Generation Capacity Resource and/or Energy
Resource gtatus to BTMG gatus or from BT MG statusto Generation Capacity Resource and/or
Energy Resource satus shall only occur on the first of a month. All resource modeling changes
in PJM toolsmust be completed to effectuate such a satus change. The real -time load reported
in Inschedule and real-time generation output reported in PowerMeter shall be reported by EDC,
LSE, orgeneration owner such that it accurately reflectsthe change in status to BTMG satus or
from BT MG gatus for relevant MWs of capability asof the effective date of the satus change.
The change to BTMG gstatus or from BTMG gtatus shall remain in effect fora period no less than
12 months from the month the change becomes effective.

30. Once the gatus change from Generation Capacity Resource and/or Energy Resource to
BTMG datusis effective, the generation output from the operating BTMG unit isallowed to
reduce the actual gross load at a retail end-use cusomer site or at the wholesale area level
(in the case of Non-Retail BTMG) and a net load (gross load minusoperating BTMG, not to be
less than zero) is able to be used in the determination of LSE’scharges for energy, ancillary
ervices, capacity, transmisson, and adminidgrative fee chargesin accordance with busness
rule #40.

31. The timing requirementsegablished in Rules 23, 25 and 29 are not affected by a transfer
of ownership. BT MG gtatus changesand adjusmentsto NSPL or OPL are only permitted in
accordance with the timetable described in Rules23, 25 and 29 above.

32. Ifa wholesale area is subject to a reduced netting due to Non-Retail BTMG unit(s) failure
to perform in compliance events(as described in business rules#77-80), the relevant LSE’s
requested adjusment to the wholesale area’s Network Service PeakLoad or Obligation Peak
Load due to a Generation Capacity Resource changing satusto Non-Retail BTMG gatus or
due to a new Non-Retail BTMG shall be reduced such that the full effect of the total netting
reduction amount due to Non-Retail BTMG unit(s) failure to perform ill applies.

Impact of Status Change to CIRs

33. If the entire Generation Capacity Resource changesgatus to BT MG the Capacity
Interconnection Rightswill be treated the same as if the unit had been removed from
Generation Capacity Resource satus. Those Capacity Interconnection Rightsare defined in
Section 230 of the PJM Tariff, generally, and Section 230.3.3 specifically with respect to rights
that apply if a Generation Capacity Resource isremoved from Generation Capacity Resource
datus.
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Participation in Load Management Programs

34. A BTMG unit may have capability participating in all relevant PJM Load Response Programs
(Pre-Emergency/Emergency and/or Economic Load Response) under the terms and conditions
in effect at the time of participationin accordance with Manual 11, Energy & Ancilliary Services
Market Participation, Section 10 and Manual 18, PJM Capacity Market, Section 4.3.

35. A Curtailment Service Providerindicatesa BT MG unit isparticipating asPre-Emergency/
Emergency and/or Economic Load Response by providing on-site generator data for a location
through the regigration process in DR Hub. Detailsregarding Economicregigtration process is
in Manual 11, Section 10.2. Detailsregarding Pre-Emergency/Emergency registration process
isin Manual 18, Section 4.3.5. A Pre-Emergency/Emergency Load Response regidration is
effective fora Delivery Year.

36. If a portion of the BT MG unit injectspast the point of interconnection, the portion

that injectsmay not participate asPJM Load Response; however, it may participate asa
Generation Capacity Resource and/or Energy Resource (provided it hasmeet all the applicable
requirementsfor Generation Capacity Resource and/or Energy Resource status).

37. A MW of output from the BTMG unit shall only be used fora single purpose for any interval.
A MW may be used as BTMG that netsagaing the load aspart of normal operations may
provide PJM Load Response, or may be used as a Generation Capacity Resource and/or
Energy Resource. A MW of output may not be used for multiple purposessmultaneoudy.

38. Ifa BTMG unitisoperated during the relevant coincident peakhours to reduce the Peak
Load Contribution (PLC) for the subsequent Delivery Year, thisaction will reduce the unit's
ability to participate asPre-Emergency/Emergency Load Response for the subsequent Delivery
Year.

Generation Netted Against Load

39. The load asociated with BTMG must have a Load Serving Entity (LSE). The LSE will be
regponsble for supplying energy, capacity, ancillary services and transmisson for that portion of
the load not supplied by the BTMG. For the purposes of this rule, the load not supplied by the
BTMG shall include load normally supplied by the BTMG during periodswhen the BT MG isnot
operating.

40. Since generation output from operating BTMG isallowed to reduce the actual gross load
at a retail end-use customer dte or at the wholesale area level (in the case of Non-Retail
BTMG), a netload (gross load minusoperating BTMG, not to be less than zero) is able to be
used in the determination of LSE’scharges for energy, ancillary services, capacity, transmisson,
and adminigrative fee charges. An operating BTMG unitisas able to net agains the actual
gross load; however, any MWs from the unit that are providing energy to PJM inreal -time as
generation resource are not pemitted to net against the load in the determination of LSE’s
charges. An operating BTMG unit participating in Pre-Emergency/Emergency Load Response
and providing load reductionsto PJM may resultin an add-backto the LSE’sload in the
determination of a LSE’speakload contribution (i.e., obligation peakload)in accordance with
PJM Manual 19, Load Forecaging and Analyss, AttachmentA.

41. Underthis “netting” arangement, the EDC and/or LSE will be responsible for reporting

both the load and generation information to PJM for use in the load forecas for generators for
which meteringisrequired for operational security purposes. The EDC may need to obtain this
information from the LSE and both partiesare required to cooperate to ensure PJM receivesthe
information.
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42. For wholesale market participation, the interconnection requirementswill be publicly
available and, in cases where parallel operation will exist with the distribution or transmisson
sysem, determined by the EDC in accordance with applicable state or other jurisdictional
requirements. The generator will be evaluated usng the PJM interconnection process only ifitis
involvedin a wholesale transaction.

BTM Netting — Non-Retail Participation

43. Non-Retail BTMG netting provisonsapply to behind the meter generation used by municipal
electric sysems, electric cooperatives and EDCsto serve load, provided that, if digtribution
facilitiesare used to deliver energy from Non-Retail BTMG to load, then permisson to use

such digribution facilitieshas been obtained from the owner, lessee, or operator of such
digribution facilities. Such permisson shall be submitted to PJM in writing from the owner,
lessee or operator. Non-Retail BTMG doesnot include a generation facility that isdedicated to
a retail end-use program that directly offsetsretail chargesunder regulationspromulgated by

a Relevant Electric Retail Regulatory Authority (e.g. Net Energy Metering, Community Solar, or
Aggregate Net Energy Metering programs).

44, A Load Serving Entity (LSE) that hasNon-Retail BTMG that may be used to net againgt
amunicipal electric system, electric cooperative, or EDC’s wholesale area load that such LSE
serves mug have a Network Integration Transmisson Service agreement with PJM.

45. On an annual basisin the month of June, PIM will solicit the LSE that serves the entire
load of a modeled municipal electric sysem, electric cooperative, or EDC wholesale area in the
Capacity Exchange sysem to report and confirm Non-Retail BTMG unit data for a wholesale
area for the Delivery Yearinthe Capacity Exchange sysem. The LSE account that was
assgned the entire Obligation PeakLoad value on June 1 of the Delivery Year fora modeled
wholesale area in Capacity Exchange isresponsible for the reporting requirementsof NRBTMG
for such Delivery Year. Non-Retail BTMG unitswith nameplate capacity that are greaterthan

or equal to 0.1 MW and are located in such modeled wholesale area shall be reported. If

there are multiple LSEsthat serve load in a modeled EDC wholesale area in the Zone orif
there are multiple LSEsthat serve load in the Rest of the Zone (i.e., Zone minusmodeled
wholesale areasin the Capacity Exchange sysem), PJM will solicit the EDC for the modeled
EDC wholesale area or for the Regt of the Zone to report and confirm Non-Retail BTMG unit
data applicable to the modeled EDC wholesale area or the Rest of the Zone.

46. Each solicited LSE and EDC shall respond to PJM’srequest by the stated deadline of

the reques and report and confirm Non-Retail BTMG unit data for a wholesale area inthe
Capacity Exchange sysem and provide all requegted data in the Capacity Exchange sysem to
the extent the LSE or EDC holdsor after bes efforts can obtain the requegted data. If an LSE
or EDC demonstrates to PJM that a generator agreement prior to 2005 containsconfidentiality
requirementsthat prohibit the disclosure of certain data requested the LSE or EDC shall not

be required to provide such data. The stated deadline of PJM’srequest shall allow the LSE

or EDC at leagt 31 days to respond. Ifthereis a LSE or EDC account forwhich there is

no Non-Retail BTMG located inthe area for which the LSE or EDC was requested to report,

the solicited LSE or EDC shall ill report and confirm in the Capacity Exchange sysem that
there isno Non-Retail BTMG located in thatarea. Until Change Reques functionality hasbeen
released in the Capacity Exchange sysem, the regponsible LSE/EDC mus submit a completed
Non-Retail BTMG template for the specific missng and/or new Non-Retail BTMG unit(s) to
CapacityExchangeSupport@pjm.com to initiate the modeling of the Non-Retail BTMG unit in the
Capacity Exchange sysem.
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47. The Non-Retail BTMG reporting template shall be posted on the pjm website to facilitate the
modeling a missng or new Non-Retail BTMG in the Capacity Exchange sysem until Change
Requed functionality isreleased in the Capacity Exchange sysgem..

48. Each unit shall be identified separately on the Non-Retail BTMG reporting template orin the
Capacity Exchange sysem. An electric storage resource with nameplate capacity that isgreater
than or equal to 0.1 MW co-located with another resource type shall be identified separately on
the Non-Retail BTMG reporting template orin the Capacity Exchange system.

49. The summerrated ingalled capacity value of a unit reported on a Non-Retail BTMG
reporting template orin the Capacity Exchange sysem shall be determined by the LSE
consgent with the methodology for determining Summer Net Capability for the resource type
in Manual 21, section 2. However, there isno summer or winter capability verification test
requirement for Non-Retail BTMG. In the case of a new solar or wind Non-Retail BTMG unit,
the summer rated ingtalled capacity value shall be determined asthe Net Maximum Capacity
as defined in Manual 21, Appendix B multiplied by the posted class average capacity factor at
the time of the initial reporting or Delivery Year confirmation. For mature solar or wind Non-retail
BTMG, a LSE/EDC may use actual higtorical performance data to determine the summer rated
ingalled capacity value.

50. If a portion of the reported unit or the entirety of a previoudy reported unit hasbeen
qualified asa Generation Capacity Resource or Energy Resource, the ingalled capacity MWs
participating in PIJM Markets for the current Planning Period and expected to be participating
in PJM Markets during coincident peakhours (i.e., the MWs are not expected to net against
wholesale area load during coincident peakhours) shall also be reported on the Non-Retail
BTMG reporting template orin the Capacity Exchange system.

51. If a portion of the reported unit or the entirety of a previoudy reported unitiscurrently
regigered as Pre-Emergency, Emergency, or Economic Load Response and isexpected to be
participating in PJM Markets (i.e., the MWs are not expected to net againg the wholesale area
load during coincident peakhours), the LSE shall indicate on the Non-Retail BTMG reporting
template orin the Capacity Exchange sysem the installed capacity MWs participatingin PJM
Markets.

52. The netting capability of a unit shall be the summer rated ingtalled capacity value minusthe
ingalled capacity MWs participating in PJM Markets.

53. Toasss LSE/EDCswith the completion of the Non-Retail BTMG reporting template, PIM
shall post on the pjm webste a lis of potential Non-Retail BTMG based on EIA-860data.

54. Until the Change Reques functionality isreleased in Capacity Exchange, if there isan
update needed to the Non-Retail BTMG unit characterigic data in the Capacity Exchange
system, the LSE/EDC shall submita requestto CapacityExchangeSupport@pjm.com to update
specific unit data. The reporting of a new or deactivated unit to PJM shall occur within 31

days of the in-service or deactivation date. However, a new unit or Capacity Resource that
changes gatus to Non-Retail BTMG shall be reported to PIM no later than October 31 in order
to comply with business rules #23 through #25 if an adjustment to wholesale area’snetwork
service peak load or obligation peakload isrequested for next calendar year or delivery year.
For new units, the LSE/EDC must also submit to CapacityExchangeSupport@pjm.com a letter
from the owner, lessee, or operator of the digribution facilitiesthat indicatespermisson to use
the digribution facilitiesto transmit energy from the Non-Retail BTMG to the wholesale area
load on the digribution sysem has been granted.
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55. PJM shall post aggregate data on the Non-Retail BTMG submitted to PJM consistent with
the criteria in Manual 33, Section 3: Market Data Pogtings.

56. Non-Retail BTMG netting issubject to a threshold amount in the determination of network
service peak loadsand obligation peakloads. Non-Retail BTMG netting isnot subject to a
threshold amount in the determination of actual or scheduled loadsused in energy, ancillary
services, or adminigrative fee charges The Non-Retail BTMG threshold is1,500 MW for
calendar year 2006 for network service peakloadsand for the 2006/2007 Planning Period for
obligation peakloads. Each year thereafter, the Non-Retail BTMG threshold will be increased
based on PJM RTO load growth. PIJM RTO load growth will be determined based on the most
recent forecasted weather-adjusted coincident summer peak divided by the weather-adjusted
coincident peakfor the previous summer. After applying the load growth factor, the Non-Retail
BTMG threshold will be rounded to the nearest whole MW, and that rounded number will be
the Non-Retail BTMG threshold for that current calendar year or Planning Period and the base
amount for calculating the Non-Retail BTMG threshold for the succeeding calendar year or
Planning Period.

57. If the total amount of Non-Retail BTMG in PJM exceedsthe Non-Retail BTMG threshold,
the amount of operating Non-Retail BTMG eligible to net againg the wholesale area load shall
be prorated back to the threshold in the determination of wholesale area’s network service peak
load and obligation peakload. In such instance, the amount of operating Non-Retail BTMG
eligible for netting inthe wholesale area shall be the product of the total operating Non-Retail
BTMG in such wholesale area multiplied by an adjusment ratio. T he adjugment ratioisequal to
the Non-Retail BTMG threshold divided by the total amount of the Non-Retail BTMG in the PIM
RTO (not to exceed 3,000 MW). [Example: if the Non-Retail BTMG threshold is1,500 and the
total amount of Non-Retail BTMG nettingin the PIM RTO reaches2,000, then 75 percent of the
operating Non-Retail BTMG inthe wholesale area would be eligible for netting.]

58. T he total amount of Non-Retail BTMG in PJM shall be calculated based on the sum of the
netting capability valuesreported to PJM in the Capacity Exchange sysem.

59. PJM shall pogt the total amount of Non-Retail BTMG in PJM, Non-Retail BTMG threshold,
and the adjusment ratio that isapplicable for the calendar year/Planning Period on the PJM
webste no later than November 30 priorto such calendar year/Planning Period.

60. If the ratio adjustment for a calendar year/Planning Period isless than 100%, the EDC that
is responsible for calculating the obligation peakload and networkservice peakload for the
wholesale area in a transmisson zone, shall apply the ratio adjusment in their proceduresfor
calculating the wholesale area’snetwork service peak load for the calendar year and obligation
peak load forthe Planning Period. In their procedures, the EDC shall reduce the total amount of
operating Non-Retail BTMG inthe wholesale area that isallowed to net againg the wholesale
area’s actual load to an amount equal to the total operating Non-Retail BTMG inthe wholesale
areathatis allowed to net timesthe ratio adjusment. T he total operating Non-Retail BTMG in
the wholesale area that isallowed to net shall be based on the total hourly generation output
data for Non-Retail BTMG unitsin the wholesale area less any hourly generation output of such
Non-Retail BTMG unitsparticipatingin PJM Markets.

61. If there are multiple LSEsthat serve the load in a modeled EDC wholesale area orin the
Red of the Zone, the impact of any reduced netting to the network service peak load value or
the obligation peakload value that would be determined fora modeled EDC wholesale area or
the Reg of the Zone as a reault of the total amount of Non-Retail BTMG in PIJM exceeding the
Non-Retail BTMG threshold orthe 3000 MW cap (as described in business rule 53) shall be
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allocated to the multiple LSEsthat serve load in a modeled EDC wholesale area in the Zone
or in the Res of the Zone in accordance with the EDC’sprocedures for calculating an LSE’s
network service peak load or obligation peakload.

62. The LSE/EDC accountthat isregponsible to report and confirm on NRBTMG unitsin a
wholesale area for a Delivery Yearisalso responsble for submitting in November of such
Delivery Year generation output data for the Non-Retail BTMG unitsthat have a netting
capability value greaterthan 0.1 MW, and are located in such wholesale area. The hourly
generation output data for the zonal 1CP hourand RT O 5CP hoursare reported in the Capacity
Exchange sysem.

63. An EDC may request hourly generation output data for additional hoursif additional hours
are used in an EDC'’s procedures for calculating the LSE’snetwork service peak load for the
calendar year or obligation peakload forthe Planning Period. An EDC’srequest for additional
hours of generation output data must be submitted to CapacityExchangeSupport@pjm.com no
later than October 15 prior to a calendar year/Planning Period.

64. PJM shall open the Coincident PeakHours screen in the Capacity Exchange sysem
on November 1 for the submittal of hourly generation output data for coincident peakhours
applicable for prior November 1 through October 31 reporting period..

65. The hourly generation output data for the entire unitshall be reported the Coincident Peak
Hours screen in Capacity Exchange. If a portion of the hourly generation output participatedin a
PJM Market, such portion of the hourly generation output shall also be reported.

66. The responsible LSE/EDC must submit generation output template for the applicable
calendar year year/Planning Period. The Non-Retail BTMG generation output data inthe
Coincident PeakHours screen in Capacity Exchange system prior to the closing of screen

on November 30. Generation outputdata isviewable to both the responsible LSE/EDC and the
EDC responsble for calculating the network service peak load and obligation peakload of the
wholesale area in the zone.

67. The total amount of Non-Retail BTMG eligible for netting underthe BTMG provisonsis
capped at 3,000 MW. If this cap is reached, no additional Non-Retail BTMG will be eligible
for netting in the determination of networkservice peak loadsand obligation peakloads.
Furthermore, within sx months of reaching the cap, PJM shall file with the FERC to judtify
either continuation of the exisging BTMG rules(including any expansion of the rulesto include
additional MW) or any change to the rules.

68. Afterthe 3000 MW cap is reached, a new Non-Retail BTMG unit reported to PIMis
ineligible to net against a wholesale area’sload in the determination of the wholesale area’s
network service peak load and obligation peakload. Afterthe 3000 Mw cap isreached, PIM
shall indicate on the Coincident PeakHours screen in the Capacity Exchange sysem those
unitsthat are ineligible for netting. An EDC’sprocedures for calculating a wholesale area’s
network service peakload and obligation peakload must ensure that the generation output of
a Non-Retail BTMG unit identified asineligible for netting isnot included in the total operating
Non-Retail BTMG in the wholesale area that isallowed to net againg the wholesale area actual
load.

69. A Non-Retail BTMG unitthat had generation output that wasallowed to net against the
wholesale area actual load in the determination of a wholesale area’snetwork service peak
load orobligation peakload shall be required to operate during the first ten occurrences of
Maximum Generation Emergency (MGE) conditionsin the zone in which the resource is located
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between the period of November 1 through October 31. Thisobligation appliesto an MGE
condition called for either generation or transmisson emergencies MWs from a Non-Retail

BT MG unit operating in Non-Retail BTMG gstatus during emergency eventsare subject to

this Non-Retail BTMG operational performance requirement. MWs from a Non-Retail BTMG
unit that are operating in Generation Capacity Resource and/or Energy Resource status or
PJM Load Response status (Pre-Emergency/Emergency or Economic Load Response) during
emergency eventsare subject to Non-Performance Assessment in accordance with Manual 18,
Section 8.4A.

70. The emergency proceduresthat trigger the performance expectation to load Non-Retalil
BTMG are specified in PIM Manual 13. Membersare informed of emergency eventsin PIJM
through the Emergency Procedurestool. Users of Emergency Procedurestool can sgn up for
email or text notification via their user profile to receive emergency procedure messages.

71. Once an emergency procedure triggersthe performance expectation to load Non-Retail
BTMG, a Non-Retail BTMG unit isrequested to operate at itsmaximum net or gross electrical
power output, subject to the equipment stress limitsfor the Non-Retail BTMG unit; however,
the performance of a unit during an emergency event will be measured againg the expected
performance level of such unit.

72. The expected performance level of a Non-Retail BTMG unitfora November 1 through
October 31 compliance periodisthe highest netting credit level realized for such unit for the
prior November 1 through October 31 reporting period of generation output data, capped at
the unit’s netting capability value reported in the Capacity Exchange system as of October 31
prior to the start of the November 1 through October 31 compliance period. The highest netting
credit level realized isthe maximum hourly generation output level excluding any generation
output participating in PJM Markets that was reported for such unitin the Coincident Peak
Hours screen forthe prior November 1 through October 31 reporting period multiplied by the
ratio adjugment.

73. Based on the Non-Retail BTMG generation output data submittalssubmitted by the
regponsble LSE/EDC in the Capacity Exchange sysem, PJM will determine the Non-Retalil
BTMG unitsthat are subject to a performance compliance evaluation for the first ten
occurrences that emergency procedurestrigger the requirement to load during the current
compliance period of November 1 and October 31 and the expected performance level for each
unit. In December, PIJM will s£nd a notificationto all LSE/EDCsthat have Non-Retail BTMG
unitsthat are subject to a performance compliance evaluation for the first ten occurrences that
emergency procedurestrigger the requirement to load during the current compliance period of
November 1 and October 31 and provide the expected performance level for each unitthat will
be used by PJM to evaluate performance compliance. Once an Expected Performance Screen
is released in the Capacity Exchange sysem, email notification to an LSE/EDC of a Non-retail
BTMG unit'sexpected performance value will be replaced by the ability of the LSE/EDC to view
the expected performance value of a Non-Retail BTMG unit through the Expected Performance
screen.

74. 1f an emergency procedure triggersthe performance expectation to load Non-Retail BTMG
in an emergency event area, PJM shall evaluate the performance of all Non-Retail BTMG
unitsthat are subject to a performance compliance evaluation and located in the area of the
emergency event.

75. If there are any emergency event(s) in a month for which Non-Retail BTMG performance
compliance isto be evaluated by PJM, PJM shall post a Non-Retail BTMG performance
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compliance template applicable to the eventsin the month within two business days after the
conclusion of the month to facilitate the collection of hourly generation output data during the
emergency events. Once an Event Hours Screen isreleased in the Capacity Exchange sysem,
the Non-Retail BTMG performance compliance template will be replaced by the ability to submit
hourly generation output data for emergency eventsin an Event Hours screen that will open for
data submittal no later than two business days after the conclusion of the event month.

76. LSE/EDCsthat have Non-Retail BTMG unitsthat are subject to a performance compliance
evaluation for the emergency event(s) during the month shall complete and submit a Non-
Retail BTMG performance compliance template to PIM at BTMG @pjm.com no laterthan

31 days after PJM posts the Non-Retail BTMG performance compliance template applicable
to the events in the month. However, LSE/EDCsthat have Non-Retail BTMG unitsthat are
aubject to a performance compliance evaluation for emergency event(s) during the month of
October shall complete and submit a Non-Retail BTMG performance compliance template by
November 25. Once an Event HoursScreen is released in the Capacity Exchange sysem, the
Non-Retail BTMG performance compliance template will be replaced by the ability to submit
hourly generation output data foremergency eventsin an Event Hoursscreen that will close to
data submittal no later than 31 daysafter the submittal window opens; however, not later than
November 25 for emergency eventsduring the month of October.

77. For each performance compliance event Non-Retail BTMG that issubject to aperformance
compliance evaluation and isnot on a scheduled outage but failsto operate, in whole or

in part, the netting associated with that resource for purposes of determining a wholesale
area’s network service peakload and obligation peakload will be reduced by ten percent of
the amount of megawattsthe resource failed to produce. The amount of megawattsthat the
resource failed to produce, the unit’'sperformance shortfall, will be the difference betweenits
expected performance level and itsmegawatt average output over the period of the emergency
event. [Example: if a Non-Retail BTM resource is expected to perform at an output of 100 MW
during an emergency event for which performance compliance isevaluated, but only operates
to a level of 75 MW, in the next year, the amount of hourly generation output from the unitthat
will be allowed to net againg the wholesale area load will be reduced by 2.5 MW, which isthe
product of the following calculation:[(100 — 75) x .10]].

78. A unit’s performance shortfall may be reduced by the over-performance of another Non-
Retail BTMG unit associated with the same wholesale area and located in the emergency action
area.

79. The Non-Retail BTMG unit’'sperformance shortfall for a performance compliance event may
be excused if the LSE/EDC can demonstrate to PJM that such unit wasunable to generate at
the expected performance level due to the actual wholesale area load level being served by the
unit during the period of the performance compliance event and restrictionsplaced on the unit to
preventinjectionsinto the PJM tranamisson sysem.

80. No laterthan November 30, PJM shall provide to the impacted EDCsa list of Non-Retail
BTMG unitsby LSE/EDC account that failed to perform during performance compliance events
for the prior November 1 through October 31 compliance period and each unit’stotal netting
reduction amount due to the unit’sfailure to perform forthe period. PJM shall also provide a
copy of the impacted EDC notice to the applicable LSE. The EDC’sprocedures for calculating
awholesale area’s network service peak load and obligation peakload shall ensure that the
total operating Non-Retail BTMG that isallowed to netagainst the wholesale area’sactual load
during the relevant hoursis reduced by the sum of the total netting reduction amountsof all
Non-Retail BTMG unitslocated in the wholesale area that failed to perform. Any reductions
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in netting will be applied in the succeeding calendar year with regard to network service

peak load and the succeeding Planning Period with regard to obligation peakload. Once an
Event Performance screen isreleased in Capacity Exchange, the responsible LSE/EDC for
awholesale area will be able to view performance compliance event resultsfor NRBTMG

units Once a Netting Reduction screen is released in Capacity Exchange, the responsble
LSE/EDC and the EDC that isresponsible for calculating a wholesale area’snetwork service
peak load and obligation peakload will be able to view the total netting reduction amount for the
wholesale area due to all perfformance compliance eventsfor a November 1 through October 31
compliance period through the Capacity Exchange sysem.

81. If there are multiple LSEsthat serve the load in a modeled EDC wholesale area orin the
Red of the Zone, the impact of any netting reduction amount to the networkservice peakload
value or obligation peakload value that would be determined for the modeled EDC wholesale
area or the Redt of the Zone as a result of Non-Retail BTMG unitsin the modeled EDC
wholesale area orin the Rest of the Zone that fail to perform during performance compliance
events shall be allocated to the multiple LSEsthat serve load in a modeled EDC wholesale area
in the Zone or in the Red of the Zone in accordance with the EDC’sprocedures for calculating
an LSE’s network service peak load or obligation peakload.

82. The impact of any netting reduction penalty amount to a wholesale area’sNetwork

Service PeakLoad forthe subsequent calendar year or Obligation PeakLoad for subsequent
Planning Period, asa result of Non-Retail BTMG unit(s) failure to perform, remainsin effect
for the subsequent calendaryear/Planning Period regardless if a Non-Retail BTMG unitin the
wholesale area changesto Generation Capacity Resource status at a pointin time during such
calendar year/Planning Period.

83. Non-Retail BTMG may not schedule a unit outage in the monthsfrom June through
September.

84. The LSE/EDC that isregponsble to report and confirm on NRBTMG unitsin a wholesale
area for a Delivery Yearisalso responsble for reporting a scheduled outage during such
Delivery Year of a Non-Retail BTMG unit thathasa netting capability value greaterthan 0.1
MW to PJM at BT MG @pjm.com assoon as the LSE/EDC becomesaware of the scheduled
outage on the unit. The email natification shall identify the unit, outage start date/time, expected
outage stop date/time, and the outage MWs. Only those scheduled outagesduring the period
of October through May and reported to PJM in advance of a performance compliance event
will excuse the unit from the failure to perform during a performance compliance event. Once
an Outages screen is released in the Capacity Exchange sysem, the reporting of scheduled
outageswill occurin Capacity Exchange and replace the reporting of a scheduled outages

through an emailto BTMG @pjm.com.

85. PJM shall pogt aggregate Non-Retail BTMG data on the highedt netting levelsrealized, the
expected performance levels and the generation output levelsprovided during an emergency
event conssent with the criteria in Manual 33, Section 3: Market Data Postings.

Transmission Owner BTMG Reporting and Communication Process

86. PJM will maintain a list of municipal electric sysems, electric cooperativesand electric
digribution companiesby transmisson zone which will be verified by Transmisson Owners on
an annual bass

87. PIM will provide each Transmisson Owner with a list of BT MG facilitiesgreater than 1 MW
located withinthe relevant transmisson zone, delineated by municipal electric sysem, electric
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cooperative and/or electric disribution company asdetermined by PJM’sexamination of EIA
forms or other available public information. Tothe extent that the Transmisson Owner holds

or afterreasonable efforts can obtain information, the Transmisson Owner will then provide
PJM the necessary information, defined below in thissection, to determine the impact of BTMG
during a manual load dump event or other emergency stuationson an annual basis. Municipal
electric sysem, electric cooperative and/or electric distribution company will coordinate with
Transmisson Owner to provide the necessary information, defined below in thissection, for
BTMG located intheir area upon request by the Transmisson Owner.° If the Transmisson
Owneris unable after reasonable diligence to provide the information defined below in this
section, the Trangmisson Owner will inform PJM. PJM will include the Transmisson Owner
verified BTMG information in the Post Contingency Local Load Relief Warning (‘PCLLRW’) tool
or othertool as applicable. Transmisson Owner will provide the following information® for each
BTMG and as defined in Manual 3A, Appendix D:

*  PJM Transmisson Subgation - Electrically connected Transmisson Subsation PIM 8
character EMS name.

* Voltage () - Voltage (PIJM EMS terminal voltage at high sde of load transformer).
If connected at digtribution sysem then this should be the high sde voltage at PIM
interconnection facility.

* PJM equipmentname — Official PJM name for equipment (transformer, line, loads) PJM
8 character.

88. Tothe extent that the Transmisson Owner holds or after reasonable efforts can obtain
information, Transmisson Owner may provide additional or updated information for BTMG
facilities(i.e., contact information, typical operational mode, start up time, etc.) on the ligt or add
BTMG facilitiesto the list as appropriate. Transmisson Owner may also review and update the
BTMG information more frequently than on an annual bass. PIJM will maintain confidentiality

of all information provided by Transmisson Owner and will only release such information under
conditionsgoverned by Operating Agreement, section 18.17.

89. Transmisson Owner may coordinate with BTMG facility interconnected to the transmisson
sysem, or through the relevant electric distribution utility, during expected prolonged emergency
load dump/shed or as otherwise necessary to help mitigate a grid emergency. AsBTMG
faciliiesdo not participate in the wholesale energy market, any request to operate for the
purpose of helping to mitigate a wholesale market issue is on a voluntary basis at the discretion
of the BT MG owner. Any request to operate to mitigate a wholesale market issue will be
communicated to the BTMG asa voluntary request at the discretion of the BT MG owner.

10 1fa Municipal electric sysem, electric cooperative, electric distribution company oraffiliated
transmisson company isnota PJM member, and such company doesnot cooperate
with the Transmisson Owner’s request to provide the information described above, the
Transmisson Owner will provide such information to the extent it isreasonably available.
1 |f BTMG isconnected to more than one transmission substation then Transmisson Owner
will provide up to 3 connected transmisson substations as needed.
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Definitions
A Microgrid isa pre-determined set of generators and load that can operate both while

connected to and while idanded (i.e., isolated) from the broader grid. A Microgrid mustinclude
load, one or more generators, one or more switches for isolating and connecting to the broader
grid, and a microgrid controller.

A Microgrid shall be considered a Public Distribution Microgrid (‘PDM”) if it includesa PJM
Generating Facility thatiscapable of generating while both connected to and while idanded
from the broader grid, and which also includesutility distribution facilities. A Microgrid isnot
condgdered a Public Digribution Microgrid if the energized portion of the idanded Microgrid
includesany NERC BulkElectric Sysem facilitiesor any PJM Transamisson Facilities The
relevant Public Digtribution Microgrid Operator, asdefined below, esablishesthe Public
Digribution Microgrid and definesthe set of Generating Facilities, digtribution facilities, and | oad

that comprise it.
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operation

Public Digribution Microgrid Operator shall mean: (1) an Electric Digtributor that controlsa
Public Digribution Microgrid, (2) a Member that an Electric Digtributor has designated to control
a Public Digribution Microgrid on an Electric Distributor'sbehalf, or (3) a generation and
transmisson cooperative or a joint municipal agency thatisan Electric Distributor and that

has a member that controlsa Public Digtribution Microgrid. Control of a Public Distribution
Microgrid meanscontrol of switchgear, relays, microgrid controller and other equipmentrequired
toidand generation and load in a Public Digtribution Microgrid. A PDM Operator shall obtain
mutual consent from all affected Electric Distributorsand the applicable fully metered Electric
Digribution Company regarding whether or not the PDM load isreported to PJM as wholesale
load when the PDM isidanded.

Public Digribution Microgrid Generator isany share of a generatorin a Public Digtribution
Microgrid that isa Generating Facility and thatiscapable of generating while both connected to
and while idanded from the broader grid.

Telemetry
A Public Digribution Microgrid Operator shall ensure that the Public Digtribution Microgrid

Generator has access to the islanded gtatus of the Public Digtribution Microgrid.
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A Public Digribution Microgrid Generator shall meet exigting telemetry requirementsfor all PIM
generators as gecified in Manual 1: Control Center Requirementsand Section 4.2.2 of Manual
14-D, Generator Operational Requirements. In addition, in order for PIJM to know whetherthe
Public Digribution Microgrid Generator isidanded or not, it shall provide itsreal -time idanded
gatus to PJIM.

Operations

For planned Public Digribution Microgrids, the Public Distribution Microgrid Operator shall, in
accordance with PJM Operating Agreement Section 11.3.3, provide PJM, the Transmisson
Owner, and the digribution utility (if applicable) with the relevant detailsof the operation of the
mechanism(s) that are part of the microgrid control scheme that idand and reconnectthe Public
Digribution Microgrid, such as criteria for automatic disconnection and reconnection.

A Public Digtribution Microgrid Generator shall notify PIJM of the start and end of planned

and actual idanded conditionsas soon as practicable. Tofacilitate thisnotification, the Public
Didribution Microgrid Operator shall provide all necessary information to the Public Distribution
Microgrid Generator operator on an ongoing bass. Such coordination isnot required in

the event that PJM requeds that the Public Distribution Microgrid Generator run to support

an idanding event related to NERC BulkElectric System facilitiesor PJM Transmisson
Facilities. The Public Digribution Microgrid Generator shall meet all other exiging notification
requirements.

Reportin

Vvh%n idgnded, the Public Digtribution Microgrid Generator should report a full outagein
eDART. In GADS, if a Public Digtribution Microgrid Generator'sfull ICAP MWis physically
available and isonly congrained because itisin idand mode, no unplanned outage needsto be
reported and the Microgrid Generator can be liged asfully available.

If the idanded Public Digribution Microgrid Generatorislimited to lessthan its committed ICAP
MW while serving load, due to reasons other than being congrained by the total loadin the
idand, an unplanned outage should be reported in GADS.

The applicable fully metered Electric Distribution Company and the affected Electric
Digtributor(s) shall coordinate with the Public Distribution Microgrid Operator to determine
whetherthe load isreported to PIJM aswholesale load when the PDMisidanded.

If the PDM load isreported to PJM aswholesale load when the PDMisidanded:

* The applicable fully metered Electric Digribution Company should expect the PDM
Generators to submit theiridanded output asPJM supply. In thiscase, the idanded
PDM Generators serve PJM load when idanded.

* Tothe extent the idanded PDM Generatoriscongrained in its output due to the idanded
sate, PIM will use reporting on idanding satusto calculate a corresponding EFORd
impact based on any reductionsrelative to committed ICAP MW due to reasons other
than PJM dispatch or congtraints on PJM Transmisson Facilities.

If the PDM load isnot reported to PJM aswholesale load when the PDMisidanded:
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* Anyidanded PDM Generators should also not report their output as PJM supply. In this
case, the idanded PDM Generators do not serve PJM load when idanded.

*  PJMwilluse reporting on idanding statusto calculate an EFORd for such Public
Digtribution Microgrid Generators consstent with them being unavailable to serve PIM
load when idanded.
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Appendix C: Voluntary Guidelines on Public Distribution Microgrid

Operations

A PublicDistribution Microgrid Operator should not "economically idand”. The only reasons the
Public Digribution Microgrid Operator should idand include:

1. An emergency stuation on the digtribution and/or transmisson system, or local or syssem-
wide blaclout;

2. An emergency stuation on the transmisson sysem, as defined by PIJM Manual 13:
Emergency Procedures, in which load shedding action isdirected by PIJM

3. Emergency declaration by appropriate local, gate, or federal authority
4. Teding
5. Digribution facility maintenance

Afteridanding, a Public Digribution Microgrid Operator should reconnect the Public Digtribution
Microgrid as soon as reasonably possible.
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Revision History
Revision 61:(10/1/2022)
7.3.5 Fuel, Emissions and Operational Data Reporting

e Seawsonal Fuel and Emissons Reporting
o Added Generating Facility minimum design temperature annual verification

e Real Time Reporting
o Added reference to new Emergency Procedure: “Cold Weather Advisory”
o Added requirement for Generation Ownersto enter/review/update Generating Facility cold
weather operating limittemperature in Markets Gateway
Attachment N: Cold Weather Preparation Guideline and Checklist

* Added recommendation to take into account the effectsof precipitation and wind during cold
weather preparation.

Revision 60: (10/1/2022)
e Section4.1.7-SCADA
o Clarify required telemetry valuesfor Hybrid Resources.

e Section 4.2.3 Metering for Individual Generators

o Specify what and where settlement and telemetry metersare required for Mixed
Technology Facilities.

e Section 7.1.2 Voltage and Reactiv e Control

o Howto aggregate unitsat a Mixed T echnology Facility for purposes of size thresholds for
applicability of voltage schedules.

e Section 7.3 eDART reporting
o How Hybrid Resources must submit outage information

e Section 8.3.3LOC rule clarification
e Section 12.2.4 outage reporting clarification

e Add anew Section 13 for Mixed Tech Facilities
o Including definitional concepts, classfication rules, and applicability of other rules.

e Attachment D — Reactiv e Capability

o Specify what D-curves will looklike for Mixed T echnology Facilities.
e Attachment E — Reactiv e Tests

o Specify how to do reactive tesing at Mixed Technology Facilities

e Attachment L —Jointly Owned Resource Communication Model
o Single MOC forthe Mixed T echnology Facility components.

Revision 59 (09/01/2022):
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o PJIMwill gsudy deactivationsfour timesper year (Quarterly) for all Deactivation Notices
received prior to the sudy commencement date; and deactivation notificationsonly
require good faith esimatesfor a time period if the Generation Owner, or desgnated
agent, requests to mothball.

o PJM Deactivation Study period commencementswill be January 1, April 1, July 1, and
October 1. Reliability Notificationswill be made by end of February, May, Augus, and
November respectively.

Revision 58 (12/15/2021):
Periodic cov er-to-cov er review

Section 1.2 Generator Commercial Naming Conv ention
» Clarified and provided additional guidance on acceptable Generating Facility naming

Section 2.3 Generator Market Remodel

* Added new section under the Responsbilitiesof Generation Owners section to detail the
generator market remodel process.

Section 2.4 eDART Modeling

» Added new section under the Responsbilitiesof Generation Owners section to describe
eDART modeling requirementsprevioudy covered in section 5.3.4 eDART.

Section 3.3 Voice Communication Requirements for Generating Entities
* Removed referencesto ring-down phone linesto generating entities

Section 5.3.3 PJM eRPM
* Renamed to PJM Capacity Exchange and removed referencesto eRPM

Section 5.3.4 eDART

* Removed the lagt two paragraphs from this section and moved it to the new section 2.4
eDART Modeling.

Section 5.4.4 Grid Accounting
* Replaced referencesto eRPM with Capacity Exchange

Section 5.7.2.7 eRPM account
* Renamed to Capacity Exchange account

Section 5.7.3 Process Timeline

» Corrected the duration of attaining PJM membership after all required paperworkhas
been sgned and received by PJM from 60 to 90 days.

Section 7.3.1 Planned Outage
» Clarifiedthat eDART tool isused for submitting Planned Outages
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Section 7.3.2 Maintenance Outage
« Clarified applicability to all generation resources

Section 7.3.5 Fuel and Emissions Reporting
Revision 57 (10/20/2021):

« Appendix A, Behind the Meter Generation Busness Rules

o Documented the processes related to designating capability asGeneration Capacity
Resource and/or Energy Resource

o Clarified optionsfor BT MG to participate in PJM Load Response and process to
indicate a Behind the Meter Generation unit isparticipating in PJM Load Response

o Clarifiedthe load impactsdue to Behind the Meter Generation status changes

o Clarifiedthe performance obligation impactsdue to Behind the Meter Generation
gatus changes

o Adminigrative updates— added section headingsand corrected referencesto
business rule numbers
Rev ision 56 (06/06/2021):
¢ Section9.1.1
o Clarified BlackStart Service termination notification requirements
* Section10.1.1
o Updated requirementsfor responding to BlackStart RFP, applicable ratesand

commitment period.

Revision 55 (05/26/2021):
* Added new Appendix B: Public Digribution Microgrid Business Rules
* Added new Appendix C: Voluntary Guideline on Public Distribution Microgrid Operations
* Section 4.2.2: Added telemetry requirement for Public Digtribution Microgrid Generators

Revision 54 (04/21/2021):
* Section 5.3.7 Resource Tracker

o Changed Market Participantsare requested to Generator Owner, or desgnated
agent, isrequired

o Changed the Transferee (‘to) Member/Company) must confirm the resource to
Generation Owner, or desgnated agent, isrequired to confirm the ownership
information

Revision 53 (11/19/2020):
Periodic Review

Section 7.1.2 Voltage and Reactive Control
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functionality, PSS should also be commissoned and placed in service
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* Removed reference to email asalternative for voltage schedule communications. Sync
up with latest revison of M-3.
Section 7.3 Critical Information and Reporting Requirements
« Clarified that change of sate includeschanging output of self-scheduled units.

Section 7.5.1 Generation Resource Operational Exercise

* Cold Weather Exercise — Reduce to recommendation for GOsto self-schedulein
advance of winter

* Replaced entire section with statement that GOsshould consder self-schedule units for
test priorto cold weather operations
Section 7.5.2 Generation Resource Cold Weather ChecKist
* Added clarification on timing based on lates NERC guidance

Section 8.2.3 Real Time Meteorological Tower
» Corrected typo ‘through’ versus ‘though’

Section 10.1.2.H Implementation of Black Start Solutions
» Clarifiedlanguage regarding Blackgtart terminations

Section 12.2.3 Real Time Meteorological Station
» Corrected typo ‘through’ versus ‘though’

Attachment E: PJM Generator and Synchronous Condenser Reactive Capability Tegting
» Section E-2 General Requirements
0 Reworded to improve readability
o Adding additional clarification regarding the intent of the testing
* Section E.3 Teging Requirements

o Clarifiedtegsing requirementsthat apply to unitstesting for the purpose of filing with
FERC for OATT Schedule 2 reactive credits

* Section E.8 Pog-Tes Evaluation

o Clarifiedthe fact that PJM may update D-curve for due to reliability concemsif GO
failsto do so.

Attachment N: Cold Weather Preparation Guideline and ChecKist
* Addedlinkto NERC Lessons Learned
* Updated to reflect changessuggesed in latet NERC Guideline

Appendix ‘A’ Behind the Meter Generation Busness Rules
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Adminigrative changesthroughout to align with current business practices
Revision 52 (08/31/2020):
* Appendix A: Behind the Meter Generation Busness Rules

0 Change deadline date in business rules #14 and #15 for a reques to update an
LSE’s network service peak load orobligation peakload as a result of a Capacity
Resource changing status to BTMG or a new BT MG from December 1 to October
31. For new BTMG thatisscheduled to be in service in the month of November,
documentation of the scheduled in-service date needsto be provided to PJM by
October 31.

Revision 51 (12/19/2019):
» Definitionsand Applicability
o Generating Facility defined for use in M-14D — removed reference to OATT
* Section 7.1.1 - Generator Real Power Control
o Added guidance forfrequency ride-through for DER
o Applied the term Generating Facility where appropriate

Revision 50 (12/03/2019):
* Periodic Review
*  Throughout
o0 Replaced referencesto Client Manager with Member Relationswhere applicable
o Corrected typos and capitalized termswhere appropriate
* AboutthisManual
0 Added subsection covering “Definitionsand Applicability”
» Section 1.2 - Generator Commercial Naming Convention
0 Replaced Performance Compliance with Operations Analyssand Compliance
* Section 3.2.4 - Control Center Staffing Requirements
o0 Remove reference to Section 6 asit relatesto training and certification requirements
* Section 4.1.7- SCADA—Supervisory Control and Data Acquistion
o Corrected typo in heading in Exhibit 6
o Updated Exhibit 6 to include State of Charge for Energy Storage Resources
* Section 4.2.3 - Metering for Individual Generators
o Added metering requirement specific to Energy Storage Resources

* Section 6.2.2—PJM Transmisson Owner (T O) Operator and Generation Dispatcher
Certification

o Corrected typo
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* Section 7.1.5— Generator OperationsUnder Emergency Conditions
o Corrected typo in Exhibit 9
» Section 7.3 — Critical Information and Reporting Requirements
o Added Energy Storage Resource outage reporting requirements
» Section 7.3.5- Fuel and Emissons Reporting

o Replaced referencesto Supplementary StatusReport (SSR) with referencesto
Resource Limitationspage in Markets Gateway.

» Section 10.2.3 — Implicationsfor T erminating Black Start Units
0 Updated to cross reference correct section — Section 9

» Attachment D: PIJM Generating Unit Reactive Capability Curve Specification and
Reporting Procedures

0 Updated to include Energy Storage Resources
o Corrected references to Exhibit 15
o Updated sand-alone document containing D-curve examples

« Attachment E: PJM Generator, Energy Storage and SynchronousCondenser Reactive
Capability Tegting

o Updated to include Energy Storage Resources

Revision 49 (09/26/2019):
* Appendix A
o Clarifiedthe reporting, netting, and operational requirementsfor Non-Retail Behind
the Meter Generation
Revision 48 (02/25/2019):
* Section7.1.1

o0 Added requirementsassociated with FERC Order 824 — Primary Frequency
Response for new ISAs effective 10/1/18.

* Section7.1.2
o Corrected typos
* Section7.3.1

o Deleted reference to three working day notificationto TO and PJM

Revision 47 (12/20/2018):
* Resource Tracker Changes

o Section 5.3.7, created a new section to provide the Resource Tracker reporting
requirements.
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o Section 5.7.2.12, moved the wording of the requirementsto 5.3.7 and allowed this
section to reference 5.3.7

Digributed Energy Resources

o Section 4.2, clarified metering requirementsfor generator used as demand response
resource to reduce load and to inject power with appropriate interconnection
agreement

Revision 46 (12/10/2018):

Coverto Cover Periodic Review

Replaced the term Generator Owner and Generator Operator with Generation Owner
throughout to make digtinction between PJM and NERC-defined terms

Grammatical correctionsthroughout

Introduction

o Added reference to PJM Reliability Assurance Agreement (RAA)
Section 1.1

o0 Remove outdated referenceto Attachment G

o Change reference to Resource Adequacy Planning group to Capacity Market
Operations

Section 2.1

0 Renamed section to Generation Owner Regpongbilities

o Revised language in entire section for clarity of rolesand responsbilities
o Removed reference to PIJM West RAA

0 Removed itemized liging of tads

Section 4.1.5 EMS Data Exchange

0 Added data point for Performance Assessment Interval (PAl) Trigger via SCADA,
ICCP

Section 5.3 Marketing Tools
o Changed “PJM Marketing T ools’ to “PJM Markets and Operations T ools’
Section 5.7.2.10 PIM Tools

o Clarifiedthe requirement to update the eDART Contact Survey for all newand
trandferred units.

Section 7.1.2

o New process for voltage schedule issuance and acknowledgement
Section 7.1.5

o Added Deploy All Resources to Exhibit8, for conastency with Manual 13
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Section 7.3 Critical Information and Reporting Requirements
o Added clarification for dtuationsrequiring verbal notificationto PJM Digpatch.

Attachment “B”: New PJMnet Customer Implementation Voice/Data Communications
Template

0 Replaced referencesto PJM primary/backup control centerswith Jefferson/Milford
control centers

Attachment “E” PJM Generator and Synchronous Condenser Reactive Capability Testing
o Added reference to Manual 1 regarding telemetry requirements

o Added clarification on test evaluation for unitstesting above or below stated limits
Attachment “M” Wind Unit Dispatchability Check List

o Added clarification on frequency for updating Eco Max limits

Attachment “N” Cold Weather Preparation Guideline and Checlist

o Updated reference and linkto ReliabilityFirst Plant Winterization - Lessons Learned
& Best Practices

o Updated linkto NERC Extreme Winter Weather Events - Training Presentation

Rev ision 45 (09/27/2018):

Appendix A: Added new sub-section for Transmisson Owner BtMG Reporting and
Communication Process

Revision 44 (06/01/2018):

Added Section 2.2: Trandfers of a Generation Facility and Name Changesof Generation
Owners and Interconnection Customers

0 Section 2.2.1 — describesguidance, expectationsand required information
asociated with a generation transfer from the generatorowner

0 Section 2.2.2 — describesthe process that must occurto disclose that a generator or
Interconnection Cusomer has changed itsname

0 Section 2.2.3-links Section 2.2 with the actual generation transfer process
described in Section 5.7

Added Section5.7.1 to describe the overall method that a Member mugt initiate a
reques for a generation transfer

Added Section5.7.2 to provide a general overview of the varioustype ofinformation
needed to effectuate a generation transfer

Added Section 5.7.3 to provide guidance surrounding varioustimeframesand deadlines
that may occur during a generation transfer

Revision 43 (02/26/2018):

Revison: 62, Effective Date: December 21, 176



B

PJM Manual 14D: Generator Operational Requirements
Revision History

Revised Section 11 Generator Data Confidentiality Proceduresto clarify wording and
included parameter data to be providedto a Transmisson Owner for sysem restoration
planning purposes

0 Revised Exhibit 11 therein

Revised Attachment J: Generator Data Release Matrix to reflect changesin Section 11
o0 Added column for generator parameters

Revised Sections10.2, 10.3.2 and 11.1: Referencesto Manual 33 updated

Revision 42 (12/22/2017):

Periodic Review

Multiple Locations— adminigtrative changes- replaced Local Control Centerwith
Transmisson Owner and replaced LCC with TO

Exhibit 1 and Section 6 — adminigrative changes— replaced Sysem Operator
Certification with PIM TO Operator and Generation Dispatcher Certification for
consigency with Manual 40

Section 4.1.7 - SCADA—Supervisory Control and Data Acquisition —grammatical
correction

Section 4.3 - Synchrophasor Communication System — clarified networkrequirements,
deleted Exhibit 7, revised linkto regigration form and updated email address used for
reporting problems

Section 5.3.4eDART — added requirement for non-blackstart generatorsto be modeled
in eDART conssent with the PIJM EMS model. Also, added requirement that all new
black gart generators be modeled individually in eDART and EMS.

Section 5.7 Generation Transfer Process — new section relocated from Manual M10

Section 7.1.1 Generator Real Power Control - revised over frequency level per NERC
Reliability Standard PRC-024-2

Section 7.1.2 Voltage and Reactive Control

0 added requirementthat the Tranamisson Operator copy PJM via email on the
voltage schedulesassigned to the Generator Owner/Operator

0 added the requirementfor non-synchronous generating facilitieswhich entered the
New Service Queue on or after November 1, 2016 to provide dynamic reactive
power and follow the assgned voltage schedule. (FERC Order No. 827 - Reactive
Power Requirementsfor Non-Synchronous Generation)

o deleted voltage schedule exemption detailsand left the reference to the process as
described in M3.

o clarifiedthat AVR & PSS outage notificationsmust be made verbally and via eDART
o clarifiedthe wordingin the note related to Power Sysem Stabilizers
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Section 7.1.6 BlackStart — clarified wording regarding the TO’scapability and authority
during sysem restoration

Section 7.3 — Critical Information and Reporting Requirements - added requirement for
Generation Ownersto notify PJM of any operating conditionsthat could potentially result
in a single contingency causing an outage of multiple generation resources

Section 7.3.5 Fuel and Emissons Reporting — removed referencesto capacity resources
and added reference to specific EOP standard

Section 10.1.2 — BlackStart Selection Process, D. RFP Proposal Evaluation — updated
the criteria including preferencesfor unitsthat are dual fueled or have firm gas
trangportation contracts and outlined proposal evaluation criteria

Attachment N: Cold Weather Preparation Guideline and ChecKigt — minor revisons
based on Verson 2 of NERC’s Generating Unit Winter Weather Readiness Reliability
Guideline. Updated the links to the NERC Guideline and the RF presentation.

Revision 41 (6/1/2017):

Several locations— adminigrative change — referencesto PJM Manual M-3,
Transmisson Operations, Section 3.3.3, changed to Manual M-3, Section 3.11 to reflect
the trandfer of the Generator Voltage Schedulessection of M-3 from Section 3.3.3 to
Section 3.11.

Section 2.1 — Generator Owners Responsibilities— adminigrative change - updated
references to other documents

Section 2.1 — Generator Owners Responsibilitiesand Attachment L: Jointly Owned
Resource Communication Model — changed referencesfrom Generation Sysem
Operator to Generation Digpatcher for consstency with PIJM Manual, M-40, Training
and Certification Requirements

Section 4.1.5 EMS Data Exchange — revised Exhibit 2 to include requirement for two
second generation MW telemetry data for all unitsparticipatingin the PJM regulation
market

Section 4.2.2 Metering Plan — summarized real-time telemetry requirementsin chart
format and added requirement for solar farms

Section 5.4.4 Grid Accounting — adminigtrative change — changed name of PARsfrom
Ramapo to NY-NJ

Section 5.6.2 Data Requirements— adminigtrative change — corrected end ofre-bid
period to 1415 hours

Section 6.3.4 Other Requirements— added requirementsto have and follow a voltage
schedule

Section 7.1.1 Generator Real-Power Control — deleted the qualifier “larger than 20 MW’
from the requirementsto meet the frequency guidelines. Reference FERC Order # 828,
Requirementsfor Frequency and Voltage Ride Through Capability of Small Generating
Facilitiesissued July 21, 2016.
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* Section 7.1.1 Generator Real-Power Control — added clarification that governoroutages
must be reported for all unitsvia eDART

» Section 7.1.2 Voltage and Reactive Control:

o Added the requirement that newly connected generator facilitiesbe provided a
voltage schedule per PIJM Manual M-3, Section 3.11.

o Clarified Automatic Voltage Regulator required operating modesand included more
specific reason forrequesting an exemption from following a voltage schedule.

o Added specificsfor notificationsof Power Sysem Stabilizer outages.

» Section 7.3 Critical Information and Reporting Requirements — added clarification for
Generation Ownersthat own transmisson equipment to notify the affected Transmisson
Ownerwho mugt then submit outage requests to PJM via eDART forthisgeneration-
owned equipment.

» Section 7.3.4 Generating Unit Reactive Capability Reporting

o Clarifiedthat these requirementsare applicable only for unitsphysically located
within the PIM RTO Footprint

o Clarifiedlanguage for Pre-Summer and Pre-Winter eDART reactive capability review.

* Sections8.2.1 Initial Data Requirements& 8.2.3 Real Time Meteorological Tower —
Clarified that longitude and latitude are required to be supplied in decimaldegrees

* Section 12 — added new section for Solar Park Requirements—Reference FERC Order#
764, Integration of Variable Energy Resourcesissued June 22,2012.

» Attachment A: Added voltage schedule and reactive capability curve requirementsto
New Generator ChecKist.

« Attachment D - PJM Generating Unit Reactive Capability Curve Specification and
Reporting Procedures:

o Clarifiedthat these requirementsare applicable only for unitsphyscally located
within the PIM RTO Footprint

0 Included guidelinesfor selecting pointson the D-curve to be submitted viaeDART

0 PJM Reactive Reserve Check (RRC) — revised description, added reference to
Manual 3, Transmission Operationsfor detailsand generator owner regponsbilities,
and deleted Exhibit 19

« Attachment E: PIJM Generator and SynchronousCondenser Reactive Capability Teding

o E2-General Requirements- Clarified that reactive tesing isnot required for
capacity and energy resources located outsde the PIJM RTO footprint

o E3-TedingRequirements—removed linkto Reactive Capability TestingForm

o E.4.1-Clarified that maintenance work on the facility that may affect the reactive
capability of the unitsmust be completed prior to contacting PJM to initiate the sudy
process.
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0 E.4.1-Note 1 - Added the words “and attempt”in the sentence: “The LCC and PJM
will worktogether and attempt to adjust the transmisson sysem voltage and mitigate
the external condition.”

o E.4.1-Revised tes submittal process to include submitting Reactive Test Results via
eDART

o E.9Ted Tracking — deleted section. No longer required due to addition of submitting
tedt results via eDART.

0o E.10-renumbered to E.9 and revised to remove sample tes submisson forms and
included eDART screenshot of Reactive Result Ticket.

Rev ision 40 (01/01/2017):

7.3.5 Fuel Limitation Reporting — Updated title, updated Seasonal Reporting section,
added a section on Periodic Reporting, and removed detailson Real Time Reporting.
Deleted Exhibit 11, Sample Data (Fuel Baseline)

Deleted referencesto Manual 35, Definitionsand Acronymswhich hasbeen retired.

Rev ision 39 (09/01/2016):

Coverto Cover Periodic review

Adminigrative Change — Section4.2.1, updated reference to M-01 foroutage
communication.

Section 4.3.4 Data Exchange and Management Requirements— added detailsand
clarificationsof PMU and PDC requirementsfor new generation facilities.

Section 7.1.2 Voltage and Reactive Control — replaced PJM System Operations
Subcommittee Chair with the email address “VoltageScheduleExemption@pjm.com” for
the location where requeds for voltage schedule exemptionsshould be directed to. Also
included examplesof exemption reques types and updated the note referencing M-03,
Section 3.3.3related to real-time exemption criteria..

Section 7.5.1 Generation Resource Operational Exercise —revised to eliminate Capacity
Performance resources from being eligible to participate. Also added linkto form used
for tracking unit performance

Section 7.5.2 Generation Resource Cold Weather ChecKis — added dateto start the
Cold Weather ChecHKis acknowledgement process.

Adminigrative Change — Section 8 Wind Farm Requirements, updated Attachment L
references to include new name

Attachment E: PJM Generator and Synchronous Condenser Reactive Capability Testing,
added reference to Compliance Bulletin CB023 in Section E.2.

Attachment G: PJM Generator Markets and OperationsProcess Flow Diagram — Deleted
Attachment — information now included in the interconnection process via PJM’s Client
Manager.
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Attachment H - corrected name to PJM Generation and Transmisson Interconnection
Planning Team Role Clarity Diagram

Attachment N: Cold Weather Preparation Guideline and ChecHKigt — reviewed and
updated and added referencesf. and g. to ReliabilityFirst’s presentation and report on
winter preparedness.

Appendix A — Added reference to Manual 3a for directionsto fulfill telemetry
requirement.

Revision 38 (06/01/2016):

Adminigrative Change - Updated referencesfrom eMKT to Markets Gateway
Adminigrative Change — Updated referencesfrom eFTR to FT RCenter

Attachment L: Jointly Owned Resource Communication Model — Revised to include
additional detailsfor Option 2.

Revision 37 (12/22/2015):

Periodic Review
Adminigrative Change: Updated referencesfrom edata to Data Viewer
Introduction — Added reference to eDART User Guide and eGADS User Manual

Exhibit 10 — Included Minimum Generation Advisory and revised Minimum Generation
limitsto 2500 MW

Sections7.3.1, 7.3.2, and 7.3.3 — Added definitions of Generator Planned, Maintenance,
and Forced Outages respectively

Section 7.3.4 - Generating Unit Reactive Capability Reporting — added operating
procedure limit asa potential real-time limitation to reactive capability

Attachment A — Updated per current process and added reference to PJM’sMember
Relationsdepartment

Attachment D: PJM Generating Unit Reactive Capability Curve Specificationand
Reporting Procedures— added additional data requirementsfor reporting the Continuous
Generating Unit Reactive Capability Curve

Attachment E: PJM Generator and SynchronousCondenser Reactive Capability Tegting:

— E.2 — General Requirements— added preferred time requirementsfor maximum
lagging and maximum leading tests. Also added reference to Manual M-21 for Real

Powertesing

- E.3 Teding Requirements— added requirement thatthe automatic voltage regulator
shall be in service during the testing and also that deviationsfrom the assgned
voltage schedule may be allowed to optimize test results. Also added that an operating
procedure limit may be a reason to limit reactive capability during the test.
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- E.4.1 MOC (or LCCiif tegting a synchronous condenser) Actions— enhanced
requirement for telemetry checkprior to preforming a reactive tes, highlighted the
notation if a unitisunable to achieve itssated capability

- E.8.4 Facilities T esting Below 5% - added notationsabout testing during the PIJM
preferred time framesas noted in Section E.2 and following the procedure described in
Note 1 underE.4.1

- E.10 Sample forms— revised Reactive Capability Testing Form Sheet 1

Attachment L — Wind Farm Communication Model: Renamed to Joint Owned Resource
Communication Model and revised to be applicable to all jointly owned resources

Attachment M — Wind Dispatchability CheckList — Updated URL for Wind Sepcific
Requirementsfor PJM Wind Resources

Revision 36 (10/01/2015):

Section 7.5.1, Generation Resource Operational Exercise: Revised to require a primary
and alternate date for the exercise, clarified combined cycle offersfor generators
exercisng one CT on alternate fuel, and added the requirement for generatorsto submit
results of the exercise to PIM

Section 7.5.2, Generation Resource Cold Weather ChecHist: Revised toreport
completion of cold weather preparation checKist via eDART.

Revision 35 (07/28/2015):

Adminigrative Change - Updated Attachment C: Changed Contact Information to
Engineering Techniciansat engtechs@pjm.com

Revision 34 (05/01/2015):

Section 7.1.1, Generator Real-Power Control: Added generator governor and digributed
control sygsem dead band and droop setting requirementsconssent with the February
5, 2015 NERC Advisory on Generator Governor Frequency Response.

Adminigrative change updated referencesfrom eT oolsto PJM Tools.

Rev ision 33 (02/05/2015):

The following revisonsand deletionsmade per PJM Operating Committee “T O Data
Feed” special meetings(a.ka. — generator data confidentiality) and resultant PJM
Operating Agreement changesapproved by FERC, effective February 5, 2015.

0 Revised Section 11, Generator Data Confidentiality Procedures
0 Revised Attachment J, Generator — Data Release Matrix

o Deleted Attachment |, Generator Data Confidentiality Agreement
o}

Deleted Attachment K, Template Letter fora Transmisson Owner Seeking Generator
Data Within itsZone to be Released by PIJM

Revision 32 (12/22/2014):
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Section 7.1.2, Voltage and Reactive Control and Section 7.3.4, Generating Unit Reactive
Capability Reporting - revised statements referencing the timing requirementsfor
notificationsfor satus changes on automatic voltage regulators (AVR), power sysem
gabilizers (PSS), or reactive capability. Changesmade to provide conssency with
revised NERC Standard VAR-002-3, effective 10/1/2014.

Revision 31 (12/05/2014):

Revised Section 10: BlackStart Generation Procurement.

Revision 30 (11/01/2014):

Section 7.5, Cold Weather Generation Resource Preparation — new section added

Attachment N, Cold Weather Preparation Guideline and ChecHlist — newattachment
added

Revision 29 (10/01/2014):

Annual review for 2014

Section 4, Data Exchange and Metering Requirements. Added Section 4.1.2 Jetdream
and renumbered subsequent sections

Section 5.3.4, eDART: Updated description

Section 7.1.3, Notification to PIM for Reactive Power Resource Status during Unit Start-
up: Added the words “real-time” to align with NERC Reliability Standard VAR-002-2b

Section 7.3.3, Unplanned Outage: Added reference to reporting conditionsthat may
affect the availability of resources providing PJM BlackStart Service

Section 7.3.4, Generating Unit Reactive Capability Reporting: Clarified that separate
notificationsare required for each automatic voltage regulator outage and each power
sysem dgabilizer outage

Section 8.2.3, Real Time Meteorological Tower: Revised for consstency with T ariff and
Interconnection Service Agreement requirements

Attachment D, PJM Generating Unit Reactive Capability Curve Specification and
Reporting Procedures Revised to include synchronouscondensers and generator
MVAR tesgting at minimum output

Attachment E, PJM Generator and Synchronous Condenser Reactive Capability Testing:
Revised title and language to align with NERC Reliability Standard MOD-025-2

Attachment F,Generator Reactive Capability Test Study Process. Deleted Attachment F
due to being outdated and replaced with an internal PIJM process.

Attachment M, Wind Unit Dispatchability CheckLig, Section Ill, 2.e: Revised language
to reflect a change to the SCED logicto improve congtraint control and price formation

Revision 28 (07/01/2014):

Multiple Locations Replaced referencesto eMeter with Power Meter
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Section 4.1.1, PIJMnet Communications System and Exhibit 3, Guidelinesfor Metering
Installation: Revised per PJM Operating Committee “Member Communication Issue”
special meetings(a.ka. — additional PJMnet connections) and resultant PJM Operating
Agreement and Tariff changesapproved by FERC effective April 7, 2014.

Section 4.3: New section for Synchrophasor Communication System resulting from PIM
Tariff changesapproved by FERC effective December 26, 2013.

Attachment A, New Generator CheckList: Added referencesto Synchrophasors

Revision 27 (04/11/2014):

Two of the eSuite Applicationshave been renamed. Moving forward EES will be known
as ExSchedule and eMTR will be known as Power Meter.

Revision 26 (11/01/2013):

Section 7.1.2, Voltage and Reactive Control: Added applicability for individual generating
units greaterthan 20 MVA.

Section 7.3.5, Fuel Limitation Reporting: Replaced outdated reference to NERC
Guidelineswith reference to NERC Reliability Standards.

Section 7.4 Synchronization and Disconnection Procedures. Added requirement for
generators operating or scheduled to operate for PJM to notify PJM prior to attempting a
regart followinga trip orfailure to sart.

Attachment D: PJM Generating Unit Reactive Capability Curve Specificationand
Reporting Procedures Changed language in Real-Time PJM Unit Reactive Capability
Reporting Process for Temporary Changessection for consstency with Sections7.1.2
and 7.1.3.

Attachment E: PJM Generator Reactive Capability Testing: Updated Exception Criteria
chart and Sentence 6 in the Tesing Requirementsfor Non-Wind Units Greater than 70
MW and BlackStart Units section due to changesin the definition of critical load in
Manual M-36.

Revision 25 (9/26/2013):

Section 7.1.5, Generator Operation under Emergency Operating Conditions: Removed
note from Capacity Shortage Procedureschart (Exhibit 8) that referenced a delay in
implementation of the Unit Start-up and Notification Alert process until PIM toolsand
software are in place.

Revision 24 (07/01/2013):

Introduction and multiple sectionsrevised due to outdated references.

Section 3.3, Voice Communication Requirementsfor Generating Entities: Updated with
current information.

Section 4, Data Exchange and Metering Requirements: Updated references, technology
types, contacts and data requirements.
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Section 5.1, Market Options Revised to include current reserve and capacity markets.
Section 6, Pre-Operational Requirements: Updated referencesand technology.
Section 7.1.1, Generator Real-Power Control: Revised for consstency with M-36.

Section 7.1.2 Voltage and Reactive Control: Relocated statement regarding telemetered
gatus of AVR and PSS to thissection from Section 7.1.3.

Section 7.1.3, Natification to PJM for Reactive Power Resource Status during Unit
Start-up: Revised to reflect the changesin NERC Standard VAR-002-2b, R1, effective
7/1/2013.

Section 7.3, Critical Information and Reporting Requirements: Added referencesto PJM
Peak Period Maintenance Season and changed natification time from 30 minutesto 20
minutesfor consigency with Section 7.4.

Section 7.4, Synchronization and Disconnection Procedures Revised to include
notification timesfor synchronizing and disconnecting generatorsfrom the sysem.

Section 8, Wind Farms Requirements Revised to include referencesto AttachmentsL &
M.

Attachment A, New Generator ChecHist: Updated requirementsand references.

Attachment H, PIJM Generation and Transmisson Interconnection Planning Process
Flow Diagram, Revised for consstency with Manual M-14A.

Attachment M, Wind Unit Dispatchability CheckList: New attachment.

Rev ision 23 (04/01/2013):

Revisonsendorsed by MRC on 3/28/2013:

Multiple Sectionsand Exhibit 12 — changed Power Sysem Coordination Department
to Generation Department, changed Customer Relationsand Training Department
to Member RelationsDepartment, and changed PJM Market Monitoring Unit to
Independent Market Monitor

Section 4.1.4 EMS Data Exchange, Exhibit 2: Added data pointsrequired to participate
in the PJM Regulation Market

Section 5 Patrticipation in PJM Markets Revised language in multiple sectionsto
reference the specific manualsapplicable to the energy and ancillary servicesmarkets.

Section 6.2 Training and System Operator Certification: Detailsreplaced with references
to PJM Manual M40, Training and Certification Requirements.

Section 7.1.1, Generator Real-Power Control: Added reference to PIJM M36, System
Resgoration in place of detailed frequencies

Section 7.1.2 Voltage and Reactive Control: Revised language for clarity and
conggency with Manual M-03, Transmisson Operations, Section 3.3.3.

Section 7.1.3 Notification to PJM for Reactive Power Resource Status during UnitStart-
up: Added language regarding providing telemetered status of AVR and PSS to PJM.
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* Section 7.1.5 Generator Operation under Emergency Operating Conditions, Exhibit9:
Corrected location of the note referencing the Unit Startup NotificationAlert.

» Section 7.3.5Fuel Limitation Reporting, Real Time Reporting: Updated CT information
for consgency with Manual M13, Emergency Operations.

» Section 8.1 Computer Sysem Data Exchange: Added reference to Wind Curtailment
Indicator.

* Section 9.1.1 Generator Deactivation Reques: Added PJM email addresswhere
deactivationrequeds are to be sent.

« Attachment E: PJM Generator Reactive Capability Testing: Added testing requirements
for wind generating stations, clarification for nuclear unit minimum MVAr tests and
additional language for unitsthat claimed internal operational limitations.

« Attachment L: Wind Farm Communication Model: Added reference to Wind Curtailment
Indicator.

Revisonsendorsed by MRC on 2/28/2013:

* Section 10 BlackStart Generation Procurement: Added new Section 10.1 and revised
Section 10.2 per Sysdem Regoration Senior Strategy TaskForce recommendations
approved by the MRC 2/28/2013.

Revision 22 (02/28/2013):
* Administrative Change: update all referencesof “eSchedules’ to “InSchedules’

Revision 21 (10/01/2012):

» Section 7.1.5: Generator Operation under Emergency Operating Conditions New Alert
type called Unit Start-up Notification Alert in Capacity Shortage Procedures Table to
align with Manual M10 and M13 revisions.

» Section 8.3: Forecast Data Usage: New section 8.3.3 “Real-time Operating Reserve
Settlement” referring to PJM use of Short Term Wind Power Forecast in calculation for
Logt Opportunity Cost for Wind resources.

» Section 10.2: Cog-Based Componentsfor Black Start Replacement; Deleted sectionin
its entirety.
Revision 20 (07/20/2011):

« Section 4: Data Exchange and Metering Requirements: Editsto Section 4.1.6 to delete
outdated SCADA details.

» Section 6: Pre-Operational Requirements: Editsto Section 6.3.3 to update and clarify
test energy requirementsfor new interconnecting resources.

» Section 7: Generator Operations. Added new Section 7.1.3 to address notification
of automatic voltage regulator and power sysem stabilizer s¢atus changesto PJM
Dispatch.
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Attachment C: New PJM Customer Voice/ All Call CommunicationsReques Form:
Replaced form with updated verson

July 22, 2011: Corrected Revison number on page 7.

Revision 19 (10/01/2010):

Incorporated Wind Farm Communication Model asAttachment L.

Revision 18 (June 1, 2010):

Revised Attachment D, E, and F to remove redundancy and reorder.

Modified Attachment E to change requirement to submit completed PJM Leading and/or
Lagging Test Form R to PJM within 30 calendar daysafter completion of the testing
(changed from 10 days).

Added bullet7 under Section Data Requirementsin Attachment D, “Company can either
test or apply the best engineering judgment to congruct D-curve at min load points.”

Added alinein Bullet 5 under Section Testing Requirementsfor both Units Larger
than 70 MW and BlackStart Unitsin Attachment E, “T hisrequirement may require a
departure from scheduled voltage during the tes, provided no adverse effect on the
validity of test results can be demonstrated.”

Revison 17 (01/01/2010):
Updated section 7.1.2 — language for voltage schedule exemption (VAR-001/002)

Added language to section 7.1.5 — Black Start units operators shall not permit their fuel
inventory for Critical Blackstart CTsto fall below 10 hours—if it fallsbelow thislevel, unit
operators shall notify PJM and place the unitin Max Emergency

Revision 16 (10/01/2009):

Section 4: Data Exchange and Metering Requirements. Updated Sections4.2.2 and
4.2.3 to address metering requirementsfor distributed renewable generation.

Section 6: Pre-Operational Requirements. Updated Sections6.3.1to addressoperations
requirementsfor digributed renewable generation.

Section 7: Generator Operations: Editsto voltage schedule detailsin Section 7.1.2.

Section 8: Wind Farm Requirements: Minor edit in Section 8.1, updated Section 8.2.4
Generator Outage Reporting.

Attachment D: PJM Unit Reactive Capability Curve Specification and Reporting
Procedures Updatesin PJM Reactive Reserve Check (RRC) section.

Attachment E: PJM Generator Reactive Capability Testing: Updatesthroughout “Testing
Requirementsfor Units Larger than 70MW and Blackstart units’ section; Replaced
Lagging Form R and Leading Form R.

Attachment F: Generator Reactive Tegting Capability Procedures. Updatesto Tegting
Procedure, Study Process Example, Communicationsand Coordination, Exit Strategy,
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and Results Reporting sections. Editsinclude identifying PJM Reliability Engineer as
lead PJM coordinator for reactive testing process.

Revision 15 (04/01/2009):

» Section 4: Data Exchange and Metering Requirements. Updated Exhibits4 and 5 to
reflect the use of secure intermnet for small generators (100 MWs or less).

» Section 8: Wind Farm Requirements Added new section describing Wind Fam
Requirements

» Section 9: Generator Deactivations. Replaced PJM Sysem Operations Generation
Manager with PIJM Power Sysem Coordination Manager.

* Reactive Teding AttachmentsE & F: Renamed “Critical Steam” to “Near-term Steam” to
avoid confuson with predefined Critical Infragtructure Facilities.

* Reactive Tedging AttachmentsE & F: Added MOC requirement to review telemetered
Generator MVAR accuracy with PIJM Reliability Engineer in advance of commencing
reactive ted.

* Replaced “Control Area” with “Balancing Authority” to align with NERC definitions.

Revision 14 (12/17/2008):
* Added exiging Behind the Meter Generation Business Rulesas Appendix A.

Revision 13 (5/23/2008):
» Section 4: Data Exchange and Metering Requirements

0 Updated Exhibits4 and 5 to reflect the use of secure intemnet for small generators
(50 MWs or less).

* Section5 and Section 7

o Modified to provide clarity regarding requirement to update generator reactive
capability curves(D-Curves) following planned unit upgrades.

» Section 7: Generator Operations
o Changesfor new BulkElectric System definition.

Revision 12 (12/03/2007):

» Provided clarification to Attachment E: PJM Generator Reactive Capability Testing and
Attachment F: Generator Reactive Capability Tegting Procedures, specifically, the ability
to tes outsde May 1 — September 30th window on an exception bass, requirement to
perform lagging test for 1 hour, requirement to report test results to OperationsPlanning
Department within 10 days, and requirement to review accuracy of MVAR telemetry prior
to beginning the tes.

Revision 11 (08/29/07):

» Section 5: Patrticipation in PIJM Markets, Ancillary Services, Reactive Supply and Voltage
Control from Generating Sources Service
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o Added requirement for PJM to provide to the Generation Owner documentation of
requirementsfor generator sep-up transformer tap changes.

Section 7: Generator Operations, Critical Information and Reporting Requirements

o Added requirement for the Generator Operator to notify PJM of a status or capability
change on any generator Reactive Power resource.

Attachment E: PJM Generator Reactive Capability Testing

o Modified Lagging Form R and Leading Form R to indicate that readingsfor Hour 2
are entered only if required.

Rev ision 10 (05/15/2007):

General Changes

o Renamed referencesto Control Center Requirementsand Dispatching Operations
Manualsas Control Center and Data Exchange Requirementsand Balancing

OperationsManualsrespectively.
Section 1: BlackStart Replacement Process

o Changed Generation Departmentto Power Sysem Coordination Departmentin
section on Generator Commercial Naming Convention.

Section 8: Generator Deactivations

o Changed Generation Departmentto Power System Coordination Department in the
text and in the process flow chart.

Section 9: BlackStart Replacement Process - Process Flow Diagram

o Changed Generation Departmentto Power Sysem Coordination Department.
Section 10: Generator Data Confidentiality Process

o Changed Generation Departmentto Power Sysem Coordination Department.

Attachment D: PJM Generating Unit Reactive Capability Curve Specification and
Reporting Procedures

o Changed Generation Departmentto Power Sysem Coordination Department.
Attachment E: PJM Generator Reactive Capability Testing

o Clarifiedteging requirement as20% of number of eligible assets peryear.
Attachment F: Generator Reactive Capability Testing Procedures

o Changed Generation Departmentto OperationsPlanning Department.
Attachment K: Template Letter fora TO Seeking Generator Data

o Changed Generation Departmentto Power Sysem Coordination Department.

Revision 09 (12/18/06):

Attachment E: PJM Generator Reactive Capability Testing
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o Updated to reflect new exception criteriafor PJM leading/lagging reactive tess.
» Attachment F: Generator Reactive Capability Tegting Procedures

o Updated to reflect new exception criteriafor PJM leading/lagging reactive teds.
* Referencesto eMarket changed to eMKT throughout.
« Definition of FTR changed to financial transmisson rights (Section 5).
* Introduction trimmed to eliminate redundant information.

* Revison Hisory permanently moved to the end of the manual.

Rev ision 08 (07/24/06):
» Section 9: BlackStart Replacement Process
o Updated to include new triggersfor Black Start Replacement Process.
o Updated to reference the recently defined Minimum Ciritical Black Start Requirement.
* Updated PJM Lig of Manuals(Exhibit 1).

Revision 07 (06/19/06):
» Section 5: Patrticipation in PJM Markets

o Change “unit’ referencesto “resource” as they apply to Demand Side Response
providing Ancillary Services.

o Change “Spinning” referencesto “Synchronized” as they apply to Demand Side
Resources providing Ancillary Services.

o0 Added Attachment F: Generator Reactive Capability Testing Proceduresand re-
lettered all following attachments.

Revision 06 (12/15/05):
* Update to Attachment C on New PJM Customer Voice/All Call CommunicationsRequest
Form to reflect most current version of the form.
Rev ision 05 (08/10/05):
+ Added new Section 9: BlackStart Replacement Process.
* Moved old Section 9: Generator Data Confidentiality Proceduresto Section 10.

Revision 04 (04/12/05):

» Modified Section 8 to include revised Generation Deactivation process and procedures
as approved by FERC on January 25, 2005.

Revision 03 (02/01/05):
« Addition of new Section 9 on PJM Generator Data Confidentiality Procedures
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Update to Attachment D on PJM Generating Unit Reactive Capability Curve
Specification and Reporting Proceduresto incorporate recent changesto the Reactive
Reserve Check (RRC) Reporting process.

Addition of new Attachment E on PJM Generator Reactive Capability Testing. Current
AttachmentsE and F have been renamed to AttachmentsF and G respectively.

Addition of new attachment H including the Generator Data Confidentiality Agreement.
Addition of new attachment | including the Generator — Data Release Matrix

Addition of new attachment J including a template letter fora Transmisson Owner
seeking generator data within itszone to be released by PIM

Update to Section 7 on Generator Operationsto include new seasonal review of PJM
generator reactive capabilitiesand reference to new Attachment E.

Rev ision 02 (03/10/04):

Added new Section 8 on Generator Deactivations.

Revision 01 (12/31/03):

Update format
Renumber exhibits

Revision 00 (04/04/03):

Thisrevison is the initial release of the PIM Manual for Generator Operational
Requirements (M-14D). Thismanual isone among the four new manualsobtained from
plitting the original PJM Manual for Generator Interconnections and Operations (M-14).

The summary of revisons for thismanual follows:
0 Added new Section1 on Generator Markets & Operations.
o Added new Section 2 on Responsbilitiesof Generation Owners.

o Added new Section 3 on Control Center Requirements based on excerptsfrom PJM
Manual M-01 on Control Center and Data Exchange Requirements(Section 2 & 3).

o0 Added new Section4 on Data Exchange and Metering Requirementsbased on
excerpts from old PJM Manual M-14 on Generation Interconnectionsand Operations
(Sections2 & 5).

0 Added new Section5 on Participation in PJM Markets based on excerpts from old
PJM Manual M-14 on Generation Interconnectionsand Operations(Sections3 & 4).

o Added new Section 6 on Pre-Operational Requirementsbased on excerpts from old
PJM Manual M-14 on Generation Interconnectionsand Operations(Sections4 & 5).

o Added new Section 7 on Generator Operationsbased on excerpts from old PIJM
Manual M-14 on Generation Interconnectionsand Operations(Sections4 & 5), PIM
Manual M-3 on Transmisson Operations(Section 3), and PIJM Manual M-13 on
Emergency Operations(Section 5).
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