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Current Revision

Current Revision
Revision 16 (1/3/2023)

e Section 1 (introduction): Updated to expand agreement names

e Section 1.3: Revised terminology, added reference to WMPA location

e Sections 1.6 to 1.10: Added new sections to detail GIA, EPA, CSA, NSA, and NUCRA
agreeements
Section 2: Revised terminology throughout

e Section 3: Revised terminology/references throughout

Section 3.1: Added statement regarding transition from ISA/ICSA to GIA, removed note

regarding "on hold" network upgrades

Section 3.7: Added statement regarding new process suspension rules

Section 4: Revised terminology/references throughout

Section 5: Revised terminology/references throughout

Attachment A: Revised terminology

Attachment C: Added statement clarifying suspension rules following transition date

Introduction

Introduction

Welcome to the PJM Manual for Generation and Transmission Interconnection Facility
Construction. In this Section you will find:

*  What you can expect from the PJM Manuals in general (see “About PJM Manuals”).
* What you can expect from this PJM Manual (see “About This Manual”).

* How to use this manual quickly and easily (see “Using This Manual”).

About PJM Manuals

The PJM Manuals are the instructions, rules, procedures, and guidelines established for the
operation, planning, and accounting requirements of the PJM RTO and the PJM Energy Market.
The manuals are grouped under the following categories:

¢ Transmission
* PJM Energy Market
* Generation and transmission interconnection

¢ Reserve

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 9
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* Accounting and billing
« PJM administrative services

* Miscellaneous

For a complete list of all PUM Manuals, go to the “Library” section at PJM.com.

About This Manual

This PUM Manual, Generation and Transmission Interconnection Facility Construction,
is part of the PJM Manual 14 series family. This manual guides developers of generation and
merchant transmission projects through the PJM Regional Transmission Expansion Plan
(RTEP) queue project lifecycle from agreement execution to commercial operation and
construction agreement closeout. Additionally, it also describes the process around tracking
projects driven by reliability criteria, enhanced market efficiency or Public Policy
requirements.

Intended Audience
The intended audiences for this PJM Manual for Generation and Transmission Interconnection
Facility Construction are:

* Project Developers’ respective engineering, construction and operations staff, and
consultants

» Upgrade Customers’ respective engineering, construction and operations staff and
consultants

* Transmission Owners’ respective engineering and construction staff and consultants
+ Designated Entities’ respective engineering and construction staff and consultants

+  PJM Members

+  PJM Staff

Note:

The term “Project Developer” is used throughout this document and is intended to refer
to Generation Project Developers, Transmission Project Developers, Upgrade Customers
and Wholesale Market Participants.

References
There are other PdJM documents that provide both background and detail on other topics.

*  PJM Manual for Generation and Transmission Interconnection Process Overview (M-

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

*  PJM Manual for Generator Operational Requirements (M-14D)

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 10



‘é/ PJM Manual 14C: Generation and Transmission Interconnection Facility
Construction
Section 1: Summary of Agreements

«  PJM Manual for Upgrade and Transmission Interconnection Requests (M-14E)

e PJM Manual for Competitive Planning Process (M-14F)

«  PJM Manual for Generation Interconnection Requests (M-14G)

¢« PJM Manual for Control Center and Data Exchange Requirements (M-01)

e PJM Manual for Transmission Operations (M-03)

PJM Manual for Energy Management System (EMS) Model Updates and Quality
Assurance (QA) (M-03A)

Using This Manual

We believe that explaining concepts is just as important as presenting the procedures. This
philosophy is reflected in the way we organize the material in this manual. We start each
section with an overview. Then, we present details, procedures or references to procedures
found in other PJM manuals.

What You Will Find In This Manual

» A table of contents that lists multiple levels of subheadings within each of the sections

* An approval page that lists the required approvals and a brief outline of the current
revision

» Sections containing the specific guidelines, requirements, or procedures including PJM
actions and Interconnection Customer/PJM Member actions.

« Attachments that include additional documents, forms, or tables that support this
manual.

* A section at the end detailing all previous revisions of this PJM Manual

Section 1: Summary of Agreements

Welcome to the Summary of Agreements section of the PJM Manual for Generation and
Transmission Interconnection Facility Construction. In this section you will find an overview
of the different types of agreements that are an outcome of the PJM RTEP queue study process
and discussion around the aspects of the agreements that have a significant bearing on project
implementation in a majority of cases.

Agreements discussed in this section include:

* Interconnection Service Agreements (ISA)

* Interconnection Construction Service Agreements (ICSA)
* Wholesale Market Participant Agreements (WMPA)

* Upgrade Construction Service Agreements (UCSA)

* Interim Interconnection Service Agreements (IISA)\

* Generation Interconnection Agreement (GIA)

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 11
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« Engineering and Procurement Agreement (EPA)

+ Construction Service Agreement (CSA)

* Necessary Study Agreement (NSA)

* Network Upgrade Cost Responsibility Agreement (NUCRA)

Note: Effective January 3, 2023, The Interconnection Service Agreement (ISA) and
Interconnection Construction Service Agreement (ICSA) have been replaced by the Generator
Interconnection Agreement (GIA). In addition, the Interim Interconnection Service Agreement
has been replaced by the Engineering and Procurement Agreement. ISAs, ICSAs, and IISAs
executed prior to January 3, 2023 will still remain in effect.

1.1 Interconnection Service Agreement (ISA)

Upon completion of the System Impact Study, or the Interconnection Facilities Study if required,
the Transmission Provider (PJM) will furnish an Interconnection Service Agreement to be
executed by the Interconnection Customer, the Transmission Owner (TO) and PJM. The form
for the ISA is found in the PJM Tariff, Attachment O. In addition to Standard Terms and
Conditions the ISA defines project specific rights and obligations as follows:

»  Security

+ Cost

* Interconnection Customer milestones

» Power factor requirements

» Description of Customer Facility

» Generator Specification (size, fuel type, overview of equipment, name, etc.)
* Merchant transmission

*  Maximum Facility Output (MFO)

* Rights

+ Capacity Interconnection Rights

* Injection/Withdrawal Rights

+ Construction responsibility and ownership

» Single line diagram with Point of Interconnection identified
* Metering requirements and ownership

* Transmission Owner specifications and standards

The ISA is the standard agreement developed for generation and controllable flow transmission
projects whose Point of Interconnection is FERC-jurisdictional.

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 12
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The ISA further identifies any changes in construction responsibility from the Standard

Option for Transmission Owner Interconnection Facilities due to the Interconnection Customer/
Developer exercising the Negotiated Contract Option or Option to Build. See PJM Tariff,
Attachment P, Appendix 2, Section 3.2.2 and Section 3.2.3.

1.1.1 ISA Project Milestones

Project milestones are defined in section 6 of the ISA. Milestones provide critical project
measuring points and help communicate to team members the timeframe and scope of high
level project goals.

ISAs are typically written to include the standard project milestones listed below, but milestones
can be added or altered to customize the agreement to suit the tracking needs of all involved
parties.

* The Interconnection Customer must maintain compliance with pre-ISA milestones as
stated in section 212.5.

* Substantial site work — The Interconnection Customer is to demonstrate that 20% of site
work is complete by the specified date. Additionally, the Interconnection Customer must
submit certified drawings of the Customer Interconnection Facilities to the Transmission
Owner and PJM for their review.

» Delivery of major electrical equipment — The Interconnection Customer must
demonstrate that all of the major electrical material has been received at the project site
by the milestone date.

* Commercial operation — The Interconnection Customer must make a commercial sale
into PJM’s wholesale market of the project’s energy output or demonstrate the use of the
facility’s energy output by the milestone date.

*  As-Built documentation — The Interconnection Customer must provide certified
documentation and electrical modeling data as required for verifying that the facilities
constructed align with the PJM studies and agreements.

Interconnection Customers may request milestone extensions for delays that were outside of
their control and that could not have been avoided by exercising due diligence per section 212.5
of the PJM Tariff.

1.1.2 Security

Pursuant to PJM Tariff, Part VI, sections 211, 212.4 (b) and 213.4 (b) Security in a form
acceptable to PJM is collected at the execution of the applicable service agreement and is held
through settlement of final invoices. Security is not a deposit. In the event of an uncured Breach
under the applicable agreement involving non-payment of an invoice, Security shall be called
upon to pay such invoice. Please see the PJM Tariff, Part VI, section 212.4(b) for details on
how Security is calculated, adjusted and finally returned.

1.1.2.1 Deferred Security
The Interconnection Customer may request to defer the collection of Security by up to 120 days
after the Interconnection Customer executes the ISA. The Security to be deferred may only be

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 13
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for Local Upgrades or Network Upgrades for which no other Interconnection Customer with a
completed System Impact Study has a cost responsibility as described in the ISA.

The Interconnection Customer pays a deposit that is the greater of $200,000 or 125% of the
estimated costs to be incurred for work and/or procurement activities done by the Transmission
Owner during the first 120-day period. The deferred security deposit is in addition to the
required project Security as listed in the Specifications Section of the ISA.

Of the deferred security deposit, $100,000 will be non-refundable and in the case where the
Interconnection Customer terminates the ISA or is otherwise withdrawn, it will be used to fund
any outstanding invoices including any costs for re-studies due to the project’'s removal.

Through the period prior to full Security being posted, the deferred security deposit will be used
to pay project invoices, starting with the non-refundable portion. Upon posting of full project
security, the Interconnection Customer can request that any remaining refundable portion of the
deferred security deposit be returned. Any remaining portion of the deferred security deposit will
be returned upon Initial Operation.

Please see the PJM Tariff, Part VI, Section 212.4(c) for the details on deferred security.

1.1.3 Rights

For Interconnection Customers, the ISA confers injection and withdrawal rights for merchant
D.C. and/or fully controllable A.C. transmission projects and any applicable Incremental
Delivery Rights, Available Transfer Capability Revenue Rights and Auction Revenue Rights.

The rights that can be granted under an ISA are found in the PJM Tariff, Attachment O,
Appendix 2, Section 2.0.

1.1.3.1 Capacity Interconnection Rights

Any Capacity Interconnection Rights granted to the generation interconnection project will be
detailed in section 2.0 of the Specifications section of the ISA. For additional information on
Capacity Resource status versus Energy Resource status please see Manual 14A.

1.1.3.2 Interim Capacity Interconnection Rights

If a project reaches commercial operation prior to the date their Capacity Interconnection Rights
become effective or before completion of all required Network Upgrades, the Interconnection
Customer may request that PJM perform an interim deliverability study. The study output may
grant interim Capacity Interconnection Rights that are only in effect for the year studied.

1.1.3.3 Injection/Withdrawal Rights

Any firm or non-firm injection or withdrawal Rights from PJM'’s transmission system via a
merchant DC or controllable AC transmission facilities will be detailed in section 2.0 of the
Specifications of the ISA. Manual 14E provides additional information describing the rights
available to merchant transmission projects. The interim Transmission Injection Rights are
granted through the same process as detailed above for Interim Capacity Interconnection
Rights.

For additional information on the ISA, refer to the Interconnection Service Agreement section in
Manual 14A.

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 14
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1.2 Interconnection Construction Service Agreement (ICSA)

The Interconnection Construction Service Agreement (ICSA) is the companion agreement to the
ISA and is necessary for projects that require the construction of Interconnection Facilities as
defined in the ISA Specifications section 3.0. The ICSA details the following items:

* Project scope
» Construction responsibilities of the involved parties
*  Ownership of transmission and customer interconnect facilities

» Schedule of major construction work.

The ICSA Standard Terms and Conditions specify how the construction will be performed and
the auxiliary processes such as project suspension, Option to Build, and Breach.

The ICSA is executed among the Interconnection Customer, PJM and the Transmission Owner.
In the case that there are multiple affected Transmission Owners, a separate ICSA will be
executed with each one. The form of an ICSA is found in the PJM Tariff, Attachment P. Upon
completion of construction and satisfactory completion of terms under the ICSA, Appendix 2,
Section 14, PJM will terminate the ICSA.

1.3 Wholesale Market Participation Agreement (WMPA)

Generators planning to connect to the local distribution systems at locations that are not under
FERC jurisdiction and wish to participate in PJM’s market need to execute a PJM Wholesale
Market Participation Agreement (WMPA). FERC jurisdiction is determined by whether a
previous wholesale sale has taken place at the Point Of Interconnection or if the Wholesale
Market Participant has received Qualifying Facility status prior to entering PJM’s Queue. Similar
to an ISA, the WMPA confers any rights associated with the interconnection of a generator as a
Capacity Resource and/or Energy Resource and any operational restrictions or other limitations
on which those rights depend. The WMPA does not define the obligations of the Wholesale
Market Participant regarding the cost responsibility for any required upgrades to the distribution
system, but can contain required Local Upgrades or Network Upgrades to the Transmission
System.

The WMPA is executed between PJM, the Wholesale Market Participant and any affected
Transmission Owner(s). Construction responsibility should be defined in an interconnection
agreement (IA) between the Wholesale Market Participant and any affected distribution facility
owners. PJM is not a party to the IA.

WMPA milestones typically follow those discussed in the GIA section and can contain an
additional milestone for the execution of the Interconnection Agreement.

Any Capacity Interconnection Rights are detailed in section 2 of the WMPA specification section
and are the same as those conferred under the ISA.

Effective January 3, 2023, the form for the WMPA can be found in the PJM Tariff Part 1X,
Subpart C.

Revision: 14, Effective Date: 01/27/2021 PJM © 2021 15
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1.4 Interim Interconnection Service Agreement (IISA)

Under certain circumstances, an Interconnection Customer may wish to initiate project
construction activities on an expedited basis prior to completion of the Interconnection Studies.
One example of such a circumstance is to request that orders be placed for equipment or
materials that have a long lead time for delivery. To initiate such an advance of construction
activities, the applicant may request execution of an Interim Interconnection Service Agreement
(IISA) for those construction activities being advanced. The form of an IISA is found in the PJM
Tariff, Attachment O-1.

Security required under the 1ISA is calculated as the total estimated costs of all activities
being advanced under the agreement. The IISA binds the Interconnection Customer to all
costs incurred for the construction activities being advanced pursuant to the terms of the
PJM Tariff. While PJM agrees to provide the applicant with the good faith estimate,
determined in coordination with the affected Transmission Owner(s) for the costs of the
Interconnection Facilities and other charges that may be incurred for the work being
advanced, such estimate shall not be binding. The Interconnection Customer must agree
through execution of the IISA to compensate PJM and the affected Transmission Owner(s)
for all costs incurred due to the advanced activities.

PJM Tariff, Attachment O-1, Section 7.0(a) states that unless it is otherwise described in the
Specifications of the IISA, the agreement does not authorize Interconnection Service for the
Interconnection Customer.

1.5 Upgrade Construction Service Agreement (UCSA)

The terms and conditions of an Upgrade Construction Service Agreement (UCSA) govern
the construction activities associated with the upgrade of capability on PJM bulk electric
system in order to accommodate an Upgrade Request. Facilities constructed under an UCSA
are not owned by an Upgrade Customer. All ownership rights of the physical facilities are
retained by the respective Transmission Owner following the completion of construction. PJM
and the Upgrade Customer execute a separate UCSA with each impacted transmission
owner. An Upgrade Customer retains the right, but not the obligation (“Option to Build”), to
design, procure, construct and install all or any portion of the Direct Assignment Facilities
and/or Customer Funded Upgrades. The form for the UCSA can be found in the PJM Tariff,
Part IX, Subpart E.

1.6 Generation Interconnection Agreement (GIA)

Upon completion of Phase Ill System Impact Study, or Phase | or Phase Il System Impact
Studies if accelerated, PJM will furnish a Generation Interconnection Agreement to be executed
by the Project Developer, the Transmission Owner (TO) and PJM. The form for the GIA is found
in the PJM Tariff Part IX, Subpart B. In addition to Standard Terms and Conditions the GIA
defines project specific rights and obligations as follows:
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*  Security

+ Cost

* Project Developer milestones

* Power factor requirements

» Description of Customer Facility

+ Generator Specification (size, fuel type, overview of equipment, name, etc.)
* Merchant transmission

*  Maximum Facility Output (MFO)

* Rights

» Capacity Interconnection Rights

* Injection/Withdrawal Rights

+ Construction responsibility and ownership

« Single line diagram with Point of Interconnection identified
* Metering requirements and ownership

* Transmission Owner specifications and standards

The GIA is the standard agreement developed for generation and controllable flow transmission
projects whose Point of Interconnection is FERC-jurisdictional.

The GIA further identifies any changes in construction responsibility from the Standard
Option for Transmission Owner Interconnection Facilities due to the Project Developer
exercising the Negotiated Contract Option or Option to Build. See GIA Schedule L, Section
11.2.2 and Section 11.2.3.

For additional information on the GIA, refer to the Generation Interconnection Agreement
section in Manual 14H.

1.6.1 GIA Project Milestones

Project milestones are defined in section 6 of the GIA. Milestones provide critical project
measuring points and help communicate to team members the timeframe and scope of high
level project goals.

GIAs are typically written to include the standard project milestones listed below, but milestones
can be added or altered to customize the agreement to suit the tracking needs of all involved
parties.

» The Project Developer must maintain compliance with pre-GIA milestones as stated in
PJM Tariff, Part VIII, Subpart E, Section 429.
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* Substantial site work — The Project Developer is to demonstrate that 20% of site work is
complete by the specified date. Additionally, the Interconnection Customer must submit
certified drawings of the Customer Interconnection Facilities to the Transmission Owner
and PJM for their review.

» Delivery of major electrical equipment — The Project Developer must demonstrate that all
of the major electrical material has been received at the project site by the milestone
date.

+ Commercial operation — The Project Developer must make a commercial sale into PJM’s
wholesale market of the project’s energy output or demonstrate the use of the facility’s
energy output by the milestone date.

*  As-Built documentation — The Project Developer must provide certified documentation
and electrical modeling data as required for verifying that the facilities constructed align
with the PJM studies and agreements.

As an alternative to the pre-GIA milestones the following milestones, may also be
established within the GIA, section 6:

* Fuel delivery agreement and Water agreement — Project Developer must demonstrate it
has entered into a fuel delivery agreement and water agreement, if necessary, and that it
controls any necessary rights-of-way for fuel and water interconnection by the milestone
date.

* Local, county, and state site permits agreement — Project Developer must obtain all
necessary local, county, and state site permits by the milestone date

In the event that the Project Developer has not provided evidence of 100 percent Site Control
for their Interconnection Facilities, and any Transmission Owner’s Interconnection Facilities or
Transmission Owner Upgrades at the Point of Interconnection that the Project Developer will
develop prior to entering to a GIA, an additional milestone will be incorporated in the GIA,
section 6:

+ Evidence of 100% Site Control — Project Developer shall provide evidence of 100
percent Site Control for the Generating Facility or Merchant Transmission Facility,
Interconnection Facilities, and, if applicable, the Stand Alone Network Upgrades
necessary to interconnect the project to the Transmission System no later than six
months after the effective date of this GIA.

If required in the GIA, no extension of this milestone shall be granted, and failing to meet this
milestone will result in the Project Developer’s Interconnection Request, and the GIA deemed
terminated and withdrawn.

Project Developers may request milestone extensions for delays that were outside of their
control and that could not have been avoided by exercising due diligence per PJM Tariff, Part
VIII, Subpart E, section 429 (B)(3).
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Project Developers shall also have a one-time option to extend any milestone (other than any
milestone related to Site Control) for a total period of one year regardless of cause. Other
milestone dates stated in the Generation Interconnection Agreement shall be deemed to be
extended coextensively with Project Developer’s use this provision.

1.6.2 Security

Pursuant to PJM Tariff, Part VIII, Subpart C, sections 406(A)(2), Security in a form acceptable to
PJM is collected at the execution of the applicable service agreement and is held through
settlement of final invoices. Security is not a deposit. In the event of an uncured Breach under
the applicable agreement involving non-payment of an invoice, Security shall be called upon to
pay such invoice. Please see the PJM Tariff, Part VIII, for details on how Security is calculated,
adjusted and finally returned.

1.6.3 Rights
For Project Developers, the rights that can be granted under a GIA are found in the GIA,
Section 2.0.

1.6.3.1 Capacity Interconnection Rights

Any Capacity Interconnection Rights granted to the generation interconnection project will be
detailed in section 2.0 of the Specifications section of the GIA. For additional information on
Capacity Resource status versus Energy Resource status please see Manual 14H.

1.6.3.2 Interim Capacity Interconnection Rights

If a project reaches commercial operation prior to the date their Capacity Interconnection Rights
become effective or before completion of all required Network Upgrades, the Interconnection
Customer may request that PJM perform an interim deliverability study. The study output may
grant interim Capacity Interconnection Rights that are only in effect for the year studied.

1.6.3.3 Injection/Withdrawal Rights

Any firm or non-firm injection or withdrawal Rights from PJM’s transmission system via a
merchant DC or controllable AC transmission facilities will be detailed in section 2.0 of the
Specifications of the GIA. Manual 14H provides additional information describing the rights
available to merchant transmission projects. The interim Transmission Injection Rights are
granted through the same process as detailed above for Interim Capacity Interconnection
Rights.

1.6.4 Interconnection Construction Terms and Conditions

The standard terms and conditions for interconnection construction are incorporated within the
GIA, Schedule L, and are necessary for projects that require the construction of Interconnection
Facilities as defined in the GIA Specifications section 3.0. These terms and conditions address
the following items:

* Project scope
* Construction responsibilities of the involved parties

*  Ownership of transmission and customer interconnect facilities
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» Schedule of major construction work
» Details on how the construction will be performed

In the case that there are multiple affected Transmission Owners, a separate stand-alone
Construction Service Agreement (CSA) (see Section 1.8 of this manual) will be executed with
each one.

1.7 Engineering and Procurement Agreement (EPA)

Under certain circumstances, a Project Developer may wish to expedite the engineering and
procurement of certain long-lead items, prior to completion of the Interconnection Studies, in
order to advance the implementation of the Interconnection Request. To initiate an advance of
such activities, the applicant may request execution of an Engineering and Procurement
Agreement (EPA). The form of an EPA is found in the PJM Tariff, Part X, Subpart D.

On or before the effective date of the EPA, the Project Developer shall provide security to
PJM (for the benefit of the Transmission Owner), which is calculated as the total estimated
costs of all engineering and procurement activities being advanced under the agreement.
While PJM agrees to provide the applicant with the good faith estimate, determined in
coordination with the affected Transmission Owner(s) for the costs of the activities being
advanced, such estimate shall not be binding. The EPA binds the Project Developer to the
actual costs incurred for the engineering and procurement activities being advanced, whether
greater or lesser than the amount of the security provided. The Project Developer must agree
through execution of the EPA to compensate PJM and the affected Transmission Owner(s)
for all costs incurred due to the advanced activities.

The EPA is not intended to be used for the actual construction of any Interconnection
Facilities or Transmission Upgrades. Additionally, in accordance with PJM Tariff, Part IX,
Subpart D, Section 7.0(a), the EPA does not authorize Interconnection Service for the
Project Developer, and Interconnection Service will commence only after the Project
Developer has entered into a final Generator Interconnection Agreement with PJM and the
Transmission Owner (or, alternatively, one of the 3 parties has initiated dispute resolution, or
requested in writing that the GIA be filed with FERC unexecuted).

1.8 Construction Service Agreement (CSA)

A stand-alone Construction Service Agreement (CSA) may be implemented under
circumstances where Network Upgrades to the system of a Transmission Owner are
required to accommodate the Interconnection Request of a Project Developer, whose
facilities do not directly interconnect to the Transmission Owner’s system. Examples include
Project Developers who are Affected System Customers (external to the PJM region), that
require Network Upgrades to be constructed by PJM Transmission Owners, or Project
Developers requiring upgrades to be constructed by PJM Transmission Owners, other than
their interconnecting Transmission Owner. The form for the CSA can be found in the PJM
Tariff, Part IX, Subpart J.

Unless security has already been provided under a separate Generation Interconnection
Agreement, on or before the effective date of the CSA, the Project Developer shall provide
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security to PJM (for the benefit of the Transmission Owner), which is calculated as the total
estimated costs of the Network Upgrades as specified in the agreement. The CSA binds the
Project Developer to the actual costs of the Network Upgrades, whether greater or lesser
than the amount of the security provided.

1.9 Necessary Study Agreement (NSA)

In the event that a Project Developer has notified PJM that it plans to undertake
modifications to its Generating Facility or Merchant Transmission Facility, that upon
completion may have a material impact on the Transmission System, a Necessary Study
may be required. Necessary Study is defined as PJM'’s assessment to determine whether a
planned modification (as outlined under Appendix 2, section 3.4.1 of the GIA) will have a
permanent material impact on the Transmission System and to identify the additions,
modifications, or replacements to the Transmission System, if any, that are necessary, in
accordance with Good Utility Practice, and/or to maintain compliance with Applicable Laws
and Regulations or Applicable Standards, to accommodate the planned modifications.

In order to perform a Necessary Study, PJM and the Project Developer must execute a
Necessary Study Agreement (NSA), setting the terms and conditions for the study. The form
for the NSA can be found in the PJM Tariff, Part IX, Subpart G.

As of the effective date of the NSA, the Project Developer shall provide PJM an initial deposit
of $25,000 for the performance of the Necessary Studies. PJM’s good faith estimate for the
time of completion of the Necessary Study is within 270 days of the date the PJM approves
the dynamic model and data submitted by the Project Developer, according the
specifications outlined within the NSA. The Project Developer will be responsible for the
actual costs incurred by PJM to perform such studies.

1.10 Network Upgrade Cost Responsibility Agreement (NUCRA)

The Network Upgrade Cost Responsibility Agreement (NUCRA) refers to the agreement
entered into by the Project Developer and PJM, relating to construction of Common Use
Upgrades (Network Upgrades needed for interconnection of Generation or Merchant
Transmission Facilities for more than one Project Developer that share cost responsibility)
and coordination of the construction and interconnection of associated Generating Facilities.
A separate NUCRA will be executed for each set of Common Use Upgrades on the system
of a specific Transmission Owner that is associated with the interconnection of a Generating
Facility. The form for the NUCRA can be found in the PJM Tariff, Part IX, Subpart H.

On or before the effective date of the NUCRA, all Project Developers shall provide the
required Security to PJM (for the benefit of the Transmission Owner), which is defined for
each Project Developer within their GIA, section 5, or a stand-alone CSA, or other relevant
NUCRAs to which the Project Developer is a party. The required security is based on the
Common Use Upgrade cost responsibility, which is a percentage of the total estimated cost
of each Common Use Upgrade.
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The NUCRA includes the identified Common Use Upgrades scope and schedule of work, the
cost responsibility for the Project Developers that share cost responsibility, as well as the
terms and conditions for the agreement.
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Section 2: Generation and Merchant Transmission Agreement
Implementation Phase Overview

Welcome to the Generation Interconnection Agreement (GIA) implementation phase Overview
section of the PUM Manual for Generation and Transmission Interconnection Facility
Construction. This section presents the work breakdown structure (WBS) for the Generation
Interconnection Agreement (GIA) implementation phase along with descriptions of the various
major activities and deliverables within each category. The following information is presented in
this section:

* An overview of the typical major activities involved with interconnecting a Customer

Facility

+ Descriptions of the different types of system upgrades that may accompany an
interconnection project

» Description of the PJM Interconnection Coordinator role

2.1 Overview

To effectively coordinate a portfolio of Generation and Merchant Transmission projects,
PJM takes a Project Management Model approach to the implementation phase of the
Generation Interconnection Agreement (GIA) of interconnection projects.

2.2 GIA Implementation Phase Work Breakdown Structure (WBS)

An effective tool for managing the activities and deliverables associated with interconnection
projects is a work breakdown structure (WBS). The WBS can be used as a foundation for
coordination of nearly all other aspects of projects. For example, project schedules, cost
estimates, project documentation and communication formats can all be derived from the basic
WBS.

Exhibit 1 below shows the WBS for the GIA implementation phase. The major categories of
focus in this phase are the Transmission Owner Facilities, Customer Facilities, and generator
markets and operations. The following category and sub-category descriptions are provided to
explain the significance of each component of the WBS. Clearly, just about every project is
different and requires a certain level of customization to the specific nuances of the project, but
spelling out major activities in this manner provides a baseline from which PJM, Transmission
Owners and Project Developers can customize as appropriate. Moreover, these major activities
can also be considered as the minimum project activities (where applicable) that PJM is
interested in tracking through the GIA implementation phase life cycle.

2.2.1 Application to Regional Transmission Expansion Plan (RTEP) Queue Based
Projects

PJM Manual 14C applies to the engineering and construction implementation phase for all
types of RTEP projects. The project controls detailed herein are applicable to generation
interconnection projects, Merchant Transmission projects, Incremental Auction Revenue Rights
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projects, Long Term Firm Transmission Service Requests, Network Upgrades and Local
Upgrades required for the reliable interconnection of the associated project.

ISA/CSA Implementation Phase Work Breakdown
Structure

Transmission Owner Facilities Customer Facilities Generator Markets & Operations

Attachment .
Nt Upgrades
Real Estate, Real Estate, Customer B
Siting and Siting and Interconnection Substantlﬁl Site Voice Communication
Permits Permits Facility Construction Worl

Control Center
integration

Engineering /
Design

Major Permits

1

: Interconnection
= : < 2 Major Data Exchange &
Detailed Design Detailed Design Foundation Work {Slag:_z Or':el Metering
Energization
Major Electrical Major Electrical 5 e
Equipment Equipment e mn':l'mF ' ?amc;&atr:ntm PIM
Delivery Delivery L s
Construction Construction Injection of Test Stage Two Pre-Operational
and Testing and Testing Energy Energization requirements
Interconnection Network r Major Electrical
(Stage One) Upgrade Eoorr;r;ili'gl:l Equipment Generator Operation
Energization Complete i Delivery

Exhibit 1: GIA Implementation Phase Work Breakdown

In addition, if construction of facilities is required for non-FERC jurisdictional interconnections
with executed Wholesale Market Participation Agreements (WMPAs), the same project controls
outlined in this Manual 14C would apply.

The project controls outlined in Manual 14C also apply to cases where an Engineering and
Procurement Agreement is executed and financial Security is collected by PJM for the purpose
of initiating implementation phase activities before the completion of the Interconnection
Studies, such as performing engineering or purchasing long lead time equipment.

2.2.2 Large Generation Resources/Small Generation Resources

PJM Manual 14H outlines the study phase process differences between large generation
resources (greater than 20MW) and small generation resources (20MW or less). While there
are distinct differences in the paths that these types of projects take in the study process, once
the projects move into the implementation phase, the same project controls outlined in this
Manual 14C generally apply to both large generation resources and small generation
resources.

2.2.3 Transmission Owner Facilities

Transmission Owner facilities include all Transmission Owner Interconnection Facilities and
Network Upgrades that will be owned and maintained by the Transmission Owner once a
project is in service. The work on Transmission Owner facilities is typically performed by the
respective Transmission Owners. However, as detailed in the PJM Tariff and discussed later in
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this manual, a Project Developer may elect to exercise the Option to Build alternative during
the GIA execution phase per the provisions of the agreement.

2.2.4 Transmission Owner Interconnection Facilities

Transmission Owner Interconnection Facilities, as defined by the PJM Tariff, Part VII, Subpart
A are required to be completed in order for the project to move forward to Stage One
energization as defined by the GIA, Schedule L, Section 11.8(A). This is the point at which
the generator is interconnected with the transmission system and backfeed power is available
to the Customer Facility for testing and commissioning. The main Attachment Facility project
activities are listed below.

+ Real Estate, Siting, and Permits — Represents activities including facilities siting,
acquisition of critical land use, environmental, state and local permits, and acquisition of
real estate/right of way

» Detailed Design — Includes completion of Attachment Facilities engineering and detailed
design activities that were not completed in the Facilities Study phase

* Major Electrical Equipment Delivery — Activities that represent the duration of the
procurement, fabrication and delivery to site for major electrical equipment and material
associated with the Attachment Facilities

* Construction and Testing— Activities that represent the duration of the major construction
and testing tasks related to the Attachment Facilities. This would include all pre-outage
construction and testing activities

» Interconnection (Stage One) Energization — Reflects the outages required for performing
final connections, commissioning and testing activities, and represents the
interconnection of the Customer Facilities to the electrical grid

2.2.5 Network Upgrades

Network Upgrades, as defined by the PJM Tariff, Part |, are identified on the basis of load flow,
short circuit, deliverability and stability analysis as part of the RTEP process, and can include
work such as breaker replacements or upgrades, new transformers or other substation
equipment. Network Upgrades can also include construction of new transmission lines,
reconductoring of transmission lines between substations, and interconnection substations. Not
all projects require Network Upgrades. The cost allocation methodologies for Network
Upgrades are discussed in PJM Manual 14H.

The PJM Tariff defines two types of Network Upgrades for the purpose of establishing financial
Security requirements:

» Direct Connection Network Upgrades are Network Upgrades which only serve the
Customer Interconnection facility and have no impact or potential impact on the
Transmission System until the final tie-in is complete.

* Non-Direct Connection Network Upgrades are parallel flow Network Upgrades that are
not Direct Connection Network Upgrades.
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Similarly, for generation interconnections to a Transmission Owner’s distribution system, the
PJM Tariff differentiates between Direct Connection Local Upgrades and Non-Direct
Connection Local Upgrades.

PJM will track and may request detailed updates on each of the following major activities for all
Network Upgrades.

Real Estate, Siting, and Permits — Represents activities including the facilities siting,
acquisition of critical land use, environmental, state and local permits, and acquisition of
real estate/right of way

Detailed Design — Includes completion of Network Upgrade engineering and detailed

design activities that were not completed in the Facilities Study phase

Maijor Electrical Equipment Delivery — Activities that represent the duration of the

procurement, fabrication and delivery for major el