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Introduction

Welcome to the PIJM Region Transmission Planning Process Manual. In this Introductory
Section you will find information about PIJM manuals in general, an overview of this PJM
Manual in particular and information on how to use this manual.

About PJM Manuals

The PJM Manuals are the instructions, rules, procedures, and guidelines established by
PJM 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

PJM Regional Transmission Expansion
Reserve

Accounting and billing

= =4 =4 =4 -a -2

PJM administrative services

For a complete list of all PJIM manuals, go to www.pim.comand sel ect @A Manual
fi Do c ume n-tlowrdomepuu | |

About This Manual

The PJM Region Transmission Planning Process Manual is one of the PJM manuals in

the PJM Regional Transmission Expansion group. This manual focuses on the process for
planning baseline expansion facilities under the PIJM Region Transmission Planning

Process. Capitalized terms not defined as they are used have the meaning defined in the
PIJM6s Open Access Transmission Tarmeht{OA) OATT)

This PJM Region Transmission Planning Process Manual consists of two sections and
related attachments. All sections and attachments are listed in the Table of Contents.

NOTE: While the PIM Manuals provide instructions and summaries of the
various rul es, procedures and guideli nles
process, the PJM Operating Agreement and the PJM Open Access
Transmission Tariff (OATT) contain the authoritative provisions.

Intended Audience

The intended audiences for this PJIM Region Transmission Planning Process Manual
include:

1 Generation and Transmission Interconnection Customers and their
engineering staff

PJM © 2011 2
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References

NOTE: T h e Traresmission Interconnection Customero , as de
the PJM Open Access Transmission Tariff, refers to those separate and
independent entities proposing to install new or upgrade existing transmission
facilities rather than an existing Transmission Owner on the PJM System that
installs Regional Transmission Expa
Asystemamerfoorom ASuppl ement al proj e

¢ Transmission Customers

NOTE: Theterm i Tr an s mi s s i o nref@stsanyemtigy requesting
or utilizing transmission service on the PJM Transmission System, as defined
in the PJM Open Access Transmission Tariff.

Transmission Owners and their respective engineering staff
Federal and state regulatory bodies

PJM Members

PJIM staff

= = =4 =9

There are other PJIM documents that provide both background and detail on specific topics
that may be related to topics in this manual. References with related information include:

PJM Manual 1: Control Center and Data Exchange Requirements

PJM Manual 2: Transmission Service Request

PJM Manual 3: Transmission Operations

PJM Manual 14A: Generation and Transmission Interconnection Process

== =4 =4 =4 =

PJM Manual 14C: Generation and Transmission Interconnection Facility
Construction

7 PJM Manual 14D: Generator Operational Requirements

¢ PJM Manual 14E: Merchant Transmission Specific Requirements

7  PJM Manual 21: Rules and Procedures for Determination of Generating
Capability

Using This Manual

We believe that explaining concepts is just as important as presenting 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

f ound

in other PJM manuals. The foll owing

PIM © 2011
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What You Will Find In This Manual

1 A table of contents.
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1 An approval page that lists the required approvals and a brief outline of
the current revision.

1 This Introduction and sections containing the specific transmission
planning process details including assumptions, criteria, procedures and
stakeholder interactions.

1 Attachments that include additional supporting documents, forms, or
tables.

1 A section at the end detailing all previous revisions of this PJM Manual.
About Critical Energy Infrastructure Information (CEIl)

PJM Critical Energy Infrastructure Information Release Guidelines

Background
The Federal Energy Regulatory Co mmi ssi on (AFERCO or ACommi ssi on

information filed in the FERC-715, Part 2, Part 3, and Part 6 (http://www.ferc.gov/legal/ceii-

foia/ceii.asp) to be Critical Energy Infrastructure Information (CEIl). This information contains

electrical models, detailed one-inedi agr ams and analysis of the fil
system including potential weaknesses of the fil
such power flow and associated system modeling data as CEIll. This includes all power flow

models that are developed using or including filed data and related information used in

transmission analysis such as contingency and monitored element files. Power flows

specifically configured for short circuit analysis that do not contain load and typical

generation dispatch are not considered CEIl. Regarding all types of PIM information,

however, additional consideration must be given to whether or not PJM received or

originated the information as Confidential Information prior to decisions regarding its

release. Confidential information is discussed in PJIM documents including the Operating

Agreement §18.17 and the Open Access Transmission Tariff 88222 7 223. Power flows may

but generally do not contain Confidential information. Confidential information of individual

members, if any, will be redacted prior to release. Some PJM power flows are special cases

that contain both confidential information and CEIl. For example PJM power flows

originating from system operations and used for near-term operational studies often contain

confidential information in addition to CEIl. These cases can only be obtained with

authorization through the CEIll process and authorization from the responsible Operating

Committee and/ or working group.

The events of 2001 prompted the Commission to reconsider its previous policy of making
the FERC form 715 report publicly available. Subsequent to September 11, 2001, the
Commission removed from public files all documents likely to contain detailed specifications
of facilities licensed or certified by the Commission. This restriction was later expanded to
include information about proposed facilities as well as those already licensed or certificated
by the Commission, excluding information that simply identified the location of the
infrastructure. After the events of September 11, 2001, FERC Form 715 information became
subject to CEIll review prior to its release. In its October 2007 Order, the Commission issued
revisions to the treatment of CEIll and reclassified FERC Form No. 715, Parts 1, 4, and 5 as

PJM © 2011 4
Revision 20; Effective Date: 12/22/2011


http://www.ferc.gov/legal/ceii-foia/ceii.asp
http://www.ferc.gov/legal/ceii-foia/ceii.asp

- 4

Manual 14B: PJM Region Transmission Planning Process
Introduction

public. The remaining portions of the report are CEIl. In the FERC Order Nos. 890 and 890A
the Commission directed Transmission Providers to develop a process for handling CEll

while i mplementing the Ordersd requirements for
planning.

The PJM power flow information is a combination of CEIll information filed or provided by a

number of fowner so and additi onaMembensfaodnomat i on i r
members.

The Commi ssionbés treatment of CEI I has evol ved ¢

read together to understand the procedures applicable to the determination and handling of
CEIll. In consideration of the multiple-owner nature, the sensitivity of the information, and the

essenti al role of this information in PJM6s Tar.i
has i mplemented a process for handling and docur
provide a process foreligi bl e reci pients to access CEIIl consi ¢

standards for handling CEIl material.

Procedure to Request Access to PJM CEII

PJM will act as the first point of contact to process CEIl requests from Members,

Interconnection Customers (asdef i ned i n the PJM OATT) or active
eFTR or eRPM markets. I n addition, employees of
transmission organizations recognized by FERC, and NERC Planning Coordinators

(interregional planning entity) may also come to PJM as a first point of contact for access to

PJM CEIIT . PJM accommodates other RTOO6s and Pl anr
interregional planning responsibilities pursuant to applicable FERC orders and interregional

planning agreements between and among the parties. These interregional planning entities,

similar to PJM, are those that have primary responsibility for creating and protecting CElI

and have their own FERC compliant processes for handling CEIl in their possession.

Interregional transmission planning creates the need for unique interregional business

processes that accommodate Interconnection-wide exchange and sharing of CEIl among

eligible persons while enforcing the standards for non-disclosure of such information. When

necessary, PJM establishes interregional CEIl procedures that uphold the essential
underlying tenants of PJMO0s process.

All CEll requests must be from individuals. Each individual who may view or discuss the

requested CEIl must complete the PIM process. Torequest CE | | in PJM6és possess
requestor must complete a PJM CEIll Request Form identifying the requestor and the need

for and planned use of the requested information. The request must also be accompanied

by an executed CEIll Non-disclosure Agreement (NDA). These two PJM CEIl documents are

available from your PJM Planning contacts, the PJIM CEIll Contact in the NERC and

Regional Coordination department or the Planning area of the PJM website. If a PIJM

Member or PIM Interconnection Customer desires to coordinatea consul t ant 6s acce
CEI'l on behalf of the organization, the organi ze
an Authorization Form (in addition to the author
NDA) that identifies each individual consultant who may make individual requests for CElII

on the organizationés behalf. The consultant adc
CEIll NDA requesting access to the same information specified on the form of the
organi zationds aut horeswhe are nmotPpM neesleers,t at i v e. Entiti

Interconnection Customers, registered PJM auction participants, or employees of another
RTO are encouraged to first seek authorization from FERC by following the procedures
outlined at www.ferc.gov/legal/ceii-foia.asp.

PJM © 2011 5
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The field on the PIM Request Form for the FERC CElIl Identification Number must be

completed by individuals who have first received authorization from the Commission. This

field is not applicable for any requestor who uses PJM as the first point of contact for a

request. The FERC link is also useful to review
process for handling CEIl and useful in understanding the PJM process.

Manual 14B: PJM Region Transmission Planning Process
Introduction

Requirements to become an Authorized Recipient of CEll

PJMb6s process provides for release of CEIIl infor
organizations engaged in business with PIM, as detailed above. The information provided

on the required documents should be sufficiently detailed to enable PIM6 s CEIl I Cont act
identify the individual, the specific information requested, the need for the information, and

the proposed use of the information. The request

(i) to establish whether a requester has presented a legitimate need for the information and
(i) to weigh the need for the information against the potential harmful effects of its release.
PJM reserves the right to revise its process from time-to-time, to limit access to CEIll as may
be appropriate in any specific instance, and to require any requestor to first seek
authorization for CEIl access from the Commission.
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Section 1: Process Overview

In this section you will find an overview
culminates in the Regional Transmission Expansion Plan (RTEP). This process (referred to
in this Manual interchangeably as the RTEP process or more generically as the PJM Region
transmission planning process) is one of the primary functions of Regional Transmission
Organizations (RTOs.) As such, PJM implements this function in accordance with the
Regional Transmission Expansion Planning Protocol set forth in Schedule 6 of the PIJM
Operating Agreement.

As further described in following portions of this manual, the PIJM RTEP process consists of
baseline reliability reviews as well as analysis to identify the transmission needs associated
with generation interconnection and merchant transmission interconnection. PJM
implements the planning of interconnections as part of the broader RTEP process pursuant
to the PIJM Open Access Transmission Tariff (OATT.) The relationship between
Interconnection planning and the RTEP is discussed in later sections of this manual and in
related manuals.

1.1 Planning Process Work Flow

The Manual 14 series provi des information regarding
complement Schedule 6 of the PIM Operating Agreement and the planning provisions of the
PJM Open Access Transmission Tariff (OATT.) These agreements can be found on-line at
http://www.pjm.com/documents/agreements.aspx.

The PJM planning process activities, cul mi

process. All PIM Open Access Transmission Tariff (OATT) facilities are planned through
and included in this open, fully participatory, and transparent process.

PJM planning is implemented through an annual

Planning and Market Simulation functions and their interactions with members, regulatory
bodies, and other interested parties primarily through the PJM Transmission Expansion
Advisory Committee (TEAC), the Subregional RTEP Committee, and the PJM Planning
Committee (PC) forums. This ongoing process has continued to evolve since 1997, when

of

PJN

PJ MG s

nati ng
Expansion Plan, constitute PJM6és singlnmg Order |

PJM6s Regional Transmission Expansion Pl anni

of PJMb6és Operating Agreement) was approved

Commission. Since that time, the process has been expanded and enhanced in response to
member and regulatory input as documented in the revisions to the OATT, PJM Manual 14
series, and the Operating Agreement Schedule 6. The current PJM Region transmission
planning process includes ample opportunity for Stakeholder input through frequent oral and
written exchange of information and reviews via the TEAC organizational structure. The

process cul minates in PJM6s presentation of

Managers.

There are four planning paths that ultimately culminate in the PIM RTEP. Facilities in each
path allow the opportunity for early, full and transparent participation by interested PIJM
stakeholders. The four paths are reliability planning, economic planning, interconnection
planning, and local planning.
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Reliability and economic planning facilities ar e
activities described in this manual, Operating Agreement Schedule 6, and portrayed in

Exhibit 1. PJM leads this analysis and development of upgrades related to reliability and

market efficiency planning for all facilities 100 kV and above. These facilities are designated

as Bulk Electric System (BES) facilities and are subject to the NERC requirements and

criteria for such facilities. The PIJM analyses ensure compliance with NERC, PJM and

regional criteria. In addition, the PJM led analyses also include analysis and upgrade of
transmission facilities with nominal voltages be
operational control (see http://www.pjm.com/markets-and-operations/transmission-
service/transmission-facilities.aspx). The TEAC, Subregional RTEP Committee, and

stakeholder opportunities to engage the process are described in this manual.

The analysis of OATT transmission facilities below 100kV and not under PJM operational

control is led by the Transmission Owner (TO.) This is appropriate since local Transmission

Owner operations, maintenance and planning personnel oversee these local systems.

These facilities typically provide only local transmission function of interest to the customers

in the nearby electrical vicinity. The TO analysis ensures local facilities meet NERC and

local reliability criteria. In addition, the local Transmission Owner personnel may also

develop recommended modifications to transmission facilities that are not required by PIJM

reliability, market efficiency or operational performance criteria (the non-criteria based

upgrades are called Supplemental RTEP Projects.) The Transmission Owner will initiate all

reliability-n ased and suppl ement al upgrade requests for
All such projects willbe introduced t o t he PJM Regional pl anning p
TEAC and Subregional RTEP Committees. In this way these TO initiated projects will be

subject to the same open, transparent and participatory PJM committee activities as PJM

initiated projects (see discussion of TEAC and Subregional RTEP Committee.)

Manual 14B: PJM Region Transmission Planning Process
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Interconnection planning encompasses generator and merchant transmission requests for

Interconnections and rerates as well as requests for long-term firm transmission service.

Studies of these transmission requests and any resulting transmission modifications are

posted to PJM6s websi t ehtp/iwvww.gineconpplaoning/generatipo-e u e ar €
interconnection.aspx). In addition, any necessary facility modifications are brought to the

TEAC for presentation and stakeholder participation. Interconnection planning is discussed

in more detail in Manual 14A.

1.2 TEAC and Subregional RTEP Committee and Related Activities

The PJM TEAC functions in accordance with its established charter and provisions of
Schedule 6 of the Operating Agreement. Additionally, in 2008 PJM began to facilitate more
localized planning functions through the Subregional RTEP Committee. The Subregional
RTEP Committee, including any local reviews that may be initiated, will follow TEAC
procedures and other applicable PIM committee procedures. All PJM stakeholders will be
provided with the opportunity for participation in the TEAC and Subregional RTEP
Committees and related activities.

The subregional and any related meetings allow more focused and meaningful stakeholder
participation and attention to subregional and local transmission issues. RTEP projects are
labeled as Regional RTEP Projects and Subregional RTEP Projects, as defined in the
Operating Agreement, to make an initial categorization and posting of violations and
upgrades that will enable stakeholders to more easily sort through and review issues of
interest. Regional RTEP Projects are those transmission expansions or enhancements rated
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at voltages 230 kV and above. Subregional RTEP Projects are those rated below 230 kV.
This differentiation by voltage between Regional RTEP Projects and Subregional RTEP
Projects is made only for administrative convenience.
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The Subregional RTEP Committee is responsible for the initial review of Subregional RTEP
Projects. PIM will facilitate meetings as necessary for TEAC and Subregional RTEP
Committee review and evaluation of reliability and market efficiency reinforcements. The
Subregional RTEP Committee will forward all Subregional RTEP Projects to the TEAC. TEAC
or the Subregional RTEP Committee, as appropriate will also have the opportunity to
provide advice and recommendations regarding the study scope, assumptions and
procedures at an initial assumptions setting meeting. This meeting will cover both reliability
and market efficiency assumptions, as appropriate. Initially, a minimum of three PJM RTEP
subregions will be established: one each for the Mid Atlantic, South, and West subregions of
PJM. When a Subregional RTEP Committee meeting is scheduled it is understood that this
generally will be implemented as a separate meeting for each subregion. In this way, the
TEAC and Subregional RTEP Committees provide a transparent and participatory planning
process throughout the RTEP development, from early assumptions-setting stages, through
discussion of criteria violations, review of recommendations for alternative solutions, and
review and comment on the final RTEP facilities.

All RTO stakeholders can participate in any or all subregional activities on a voluntary basis,
with one exception. The Transmission Owners that comprise each of the various subregions
must participate in the subregional meeting that includes their area. PJM, with stakeholder
input, may initiate additional subregional or local review as may be necessary or beneficial.
Local meetings or more localized review occurs in the event that PJM, taking into account
stakeholder input, decides that it is appropriate to address issues in a forum other than or in
addition to the context of one of the initial subregions. In addition to their participation in the
TEAC and Subregional RTEP Committee meetings, stakeholders can also provide written
comments on the development of the RTEP. Written comments can be forwarded to
RTEP@pjm.com.

There are various categories of facilities that enter the PIJM plan through distinct paths,
however, each path is transparent and open to all interested stakeholder participation
through TEAC and Subregional RTEP Committee processes. All four planning paths to the
PJM RTEP; reliability planning, economic planning, interconnection planning, and local
Transmission Owner Planning; flow through the TEAC and Subregional RTEP Committee
planning process.

PJM Committee review of all RTEP projects, regardless of the path of origin of the project,

will occur during the February through August RTEP Stakeholder analysis and review

periods (see Exhibit 1.) Stakeholders will be provided all the information necessary for full

participation in the discussions and evaluations, including: (1) the criteria and assumptions

used as the basis for projects, (2) the procedure to access the study information necessary

to participate i n t hdescugsion (B)ea detaided degcuptonhofthé i on and
timing, need and justification of the project, (4) a description of the cost and construction

responsibility for the project, and (5) a detailed description of the proposed modifications to

facilities.

In addition, projects that originate through local Transmission Owner planning will be posted
on the PIM web site. This site will include all currently planned transmission owner RTEP
projects (including both newly planned Supplemental RTEP projects and Transmission
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Owner Initiated projects from past RTEP cycles that are yet to be placed in-service.) This
website will provide tracking information about the status of listed projects and planned in-
service dates. It will also include information regarding criteria, assumptions and availability
of study cases related to local planning.
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1.3 Planning Assumptions and Model Development

1.3.1 Reliability Planning

PJMbs planning analyses are based on a consi ster
regarding load, generation and transmission built into power flow models. Load assumptions
are based on the annual PJM entity load forecast independently developed by PJM (found
at http://www.pjm.com/planning/resource-adequacy-planning/load-forecast-dev-
process.aspx.) This forecast includes the basis for all load level assumptions for planning
analyses throughout the 15 year planning horizon. Generation and transmission planning
assumptions are embodied in the base case power flow models developed annually by PIM
and derived from the Eastern Reliability Assessment Group processes and procedures
pursuant to NERC standards MOD-010-0, -011-0, and -012-0. As necessary, PJM updates
those models with the most recent data available for its own regional studies. All PIJM base
power flow and related information are available pursuant to applicable Critical Energy
Infrastructure Information, Non-Disclosure and OATT-related requirements (accessible via
http://www.pjm.com/planning/rtep-development/powerflow-cases.aspx or by contacting the
PJM Planning Committee contacts.) Each type of RTEP analysis (e.g., load deliverability,
generator deliverability etc.) encompasses its own methodological assumptions as further
described throughout the rest of this Manual. Additional details regarding the reliability
planning criteria, assumptions, and methods can be found in following sections and this
manual 6s Attachments.

1.3.2 Market Efficiency Planning

PJM will perform a market efficiency analysis each year, following the completion of the

near-t erm reliability plan for the region. PIJMbs m
on the same starting assumptions applicable to the reliability planning phase of the RTEP

development. In addition, key market efficiency input assumptions, used in the projection of

future market inefficiencies; include load and energy forecasts for each PJM zone, fuel costs

and emissions costs, expected levels of potential new generation and generation

retirements and expected levels of demand response. PIM will input its study assumptions

into a commercially available market simulation data model that is available to all

stakeholders. The data model contains a detailed representation of the Eastern

Interconnection power system generation, transmission and load. In addition, the market

efficiency analysis of the cost/benefit of potential market efficiency upgrades will also include

the discount rate and annual revenue requirement rate. The discount rate is used to

determine the present value of the enhancement s¢
annual revenue requirement rate is used to determine the enhanc e ment s annual <cos
will finalize the market efficiency analysis input assumptions soon after the development of

the PJM load forecast that is generally available approximately in late January. Prior to

finalizing, PJM will review the proposed assumptions at the same PJM Subregional RTEP

Committee assumptions meetings that address the reliability analysis assumptions,

expected to occur in December preceding the year of the annual RTEP cycle. This review

will provide the opportunity for stakeholder review of and input to all of the key assumptions
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that form the basis of the market efficiency analysis. In this way, PIJM will facilitate a
comprehensive stakeholder review and input regarding RTEP study assumptions. All final
assumptions and analysis parameters will be presented to the TEAC for discussion and
review and to the PJM Board for approval.
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1.4 RTEP Process Key Components

PJMbGs goal is to ensure electric supply adequacy
and capacity markets. Achieving these objectives requires the successful completion of
PJMbs planning, facility construction and oper at

Key component geaotfnsiissivhdpmnnibighiprocess discussed in this Manual
include:

1. Baseline reliability analyses:

The PJM Transmission System (APJM Systemodo) p
the output of interconnected generators to the load centers in the PIJM energy and
capacity markets. Baseline reliability analyses ensure the security and adequacy of
the Transmission System to serve all existing and projected long term firm
transmission use including existing and projected native load growth as well as long
term firm transmission service. RTEP baseline analyses include system voltage and
thermal analysis, and stability, load deliverability, and generation deliverability
testing. These tests variously entail single and multiple contingency testing for
violations of established NERC reliability criteria regarding stability, thermal line
loadings and voltage limits. Baseline reliability analyses are discussed in more detail
in Section 2 and Attachment C.

2. Generation and transmission interconnection analyses:

All entities requesting interconnection of a generating facility (including increases to

the capacity of an existing generating unit) or requesting interconnection of a

mer chant transmission facility within the PJ
interconnection process. In addition to the baseline analyses discussed above, as

resources or merchant transmission requests interconnection, deliverability in the

local area of the request is restudied and updated. The generation and transmission
interconnection process and deliverability testing procedures are discussed in

Attachment C and Manual 14A. The evaluation of generation and merchant

transmission interconnection requests is codified in the PJM Open Access

Transmission Tariff (available on the PIJM Web site at www.pjm.com).

3. Market efficiency analyses:

In addition to reliability based analyses PJM also evaluates the economic merit of

proposed transmission enhancements. These analyses focus on the economic

impacts of security constraints on production cost, congestion charges to load and

other econometricmeasur es of mar ket | mpacts. PJM6s mark
are discussed in Section 2 of this Manual and Attachment E. PIJM development of

economic transmission enhancements is also codified under Schedule 6 of the PIM

Operating Agreement.

4. Operational performance issue reviews and accompanying analyses:
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Maintaining a safe and reliable Transmission System also requires keeping the
transmission system equipment in safe, reliable operating condition as well as
addressing actual operational needs. On an ongoing basis, PJM operating and
planning personnel assess the PJM transmission development needs based on
recent actual operations. This may lead to special studies or programs to address
actual system conditions that may not be evident through projections and system
modeling.
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To ensure that system facilities are maintained and operated to acceptable reliability
performance levels, PIM has implemented an Aging Infrastructure Initiative to
evaluate appropriate spare transformer levels and optimum equipment replacement
or upgrade requirements. This initiative, based on a Probability Risk Assessment
(PRA) process, is intended to result in a proactive, PIM-wide approach to assess the
risk of facility failures and to mitigate operational and market impacts. Section 2 of
this manual provides further discussion of the PRA process.

5. The final RTEP Plan:

Based on all of the requirements for firm transmission service on the PJM System,
PJM annually develops a Regional Transmission Expansion Plan to meet those
requirements on a reliable, economic system development and environmentally
acceptable basis. Furthermore, by virtue of its regional scope, the RTEP process

assures coordination of expansion plans acr o

systems, permitting the identification of the most effective and efficient expansion
plan for the region. The RTEP plan developed through this process is reviewed by

PIJMb6s independent Board of Managers who has

and implementation. The following Section 2 describes the PIM RTEP Process
analysis.

1.5 Planning Criteria

1.5.1 Reliability Planning

Stakeholders have the opportunity at a national level through the participatory standards
development process of the North American Electric Reliability Corporation (NERC) to
influence the industry planning criteria that
at http://www.nerc.com/page.php?cid=2.) NERC regional criteria development, applicable to

PJM, is also open to stakeholder input through the open and participatory process of

ReliabilityFirst Corporation (found at
https://www.rfirst.org/standards/Pages/StandardsDocuments.aspx.)

Additionally, regional and local criteria that go beyond and complement the NERC
obligations can be created and incorporated into PJM planning through participation in

1

C

PJM6s Planning Committee and other related st ake

http://www.pjm.com/committees/pjm.html.) In this manner, PJM, as the independent
planning authority, avails stakeholders full opportunity to participate in the planning process
from assumptions setting to the final plan. The PIJM annual regional plan is based on the
effective criteria in place at the time of the analyses, including applicable standards and
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criteria of the NERC and the applicable regional reliability council®, the various Nuclear Plant
Licensees6 Final Safety Analysis Report grid requi
Planning Criteria (Attachment D.) Section 2 details the specific criteria applicable to each

transmission planning process study phase. Criteria are comparably applicable to all

similarly situated Native Load Customers and other Transmission Customers.

1.5.2 Market Efficiency Planning

Market efficiency planning is an evaluation process that results in facilities planned to

achieve economic efficiencies rather than an analysis that produces violations measured

against criteria. This process compares alternat
transmission efficiency and produces RTEP recommendations from this process. The

metrics of economic inefficiency include historic and projected congestion. The measures of

historic congestion are gross congestion, unhedgeable congestion, and pro-ration of auction

revenue rights. The measure of projected congestion is based on a market analysis of future

system conditions performed with a commercially available security constrained, economic

dispatch market analysis tool. This market analysis results in future projections of the

congestion and its binding constraint drivers. These congestion measures are posted and

available to stakeholders by binding constraint and form the basis for PJM and stakeholder

development of remedies. Transmission plans from the reliability analysis or a new plan

presented that economically relieves historical or projected congestion are candidates for

market efficiency solutions. The successful candidates will be those facilities that pass

PIJMb6s threshold test and bright | ine economic ef
proposed solutionés savings in theegyanth of t he we
capacity plus the weighted load cost of energy and capacity (weighted 70%, 30%

respectively) must exceed its projected revenue requirements, on a 15 year present worth

basi s, by at | east 25% (the threshaementsdgto st/ benef
underlying assumptions and its methods is described in more detail in the accompanying

sections of this manual 14B and in Attachment E.

! The ReliabilityFirst Regional Reliability Corporation (RRC) for the PJM Mid-Atlantic and Western Regions
(which replaced the former ECAR, MAAC and MAIN RRCs on January 1, 2006) and the Virginia-Carolinas
(VACAR) Area Reliability subregion of the SERC Reliability Corporation for PJIM Southern Region.
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Section 2: Regional Transmission Expansion Plan Process

In this section you will find an overview of the PJM Region transmission planning process,
covering the following areas:

Component s oYearfahhgs 15

The need and drivers for a regional transmission expansion plan
Reliability planning overview

Specific components of reliability planning and the Stakeholder process
Interconnection request drivers of RTEP

Cost responsibility for reliability related upgrades

Market efficiency planning review

= =4 =4 =4 -4 -4 -a s

Specific components of market efficiency planning and the Stakeholder
process.

1 Operational performance driven planning
1 Specific components of operational performance driven planning

2.1 Transmission Planning = Reliability Planning + Market
Efficiency

Effective with the 2006 RTEP, PJM, after stakeholder review and input, expanded its RTEP
Process to extend the horizon for consideration of expansion or enhancement projects to
fifteen years. This enables planning to anticipate longer lead-time transmission needs on a
timely basis.

Fundamentally, the Baseline reliability analysis underlies all planning analyses and
recommendati ons. On t hi s -yearplandirgteviewmow yieldsdé s annue
regional plan that encompasses the following:

1. Baseline reliability upgrades, discussed in this Section 2;

2. Generation and transmission interconnection upgrades, discussed in Attachment C
and Manual 14A.

3. Market efficiency driven upgrades, discussed in this Section 2.
4. Operational performance issue driven upgrades, discussed in this Section 2.

Exhibit 1 shows the 24-month planning process used for the 15-year RTEP horizon. This
24-month planning process integrates the upgrades noted above with information
transparency, stakeholder input and review and PJM Board of Manager approvals. Activities
shown on this diagram and their timing are for illustrative purposes. The actual timeline may
vary to some degree to be responsive to the RTEP and stakeholder needs.

The 24-month planning process is made up of two similar 12-month planning cycles to
identify and develop shorter lead-time transmission upgrades and one 24-month planning
cycle to provide sufficient time for the identification and development of longer lead-time
transmission upgrades that may be required to satisfy planning criteria. Consistent with the
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requirements of the NERC TPL Reliability Standards the 24-month planning process
includes both near- term (years one through five) and long-term (years six through fifteen)
assessments of the transmission system as described below.

The first step in the process is to develop the set of assumptions that will be used for the
subsequent analyses. These assumptions are vetted with stakeholders at TEAC and
Subregional RTEP Committee meetings. A series of power-flow base cases are then
developed based on the assumptions. The yearly series of cases include the latest
information and assumptions available related to load, resources and transmission topology.
A new 5-year base case is developed for near-term baseline reliability analysis. Base cases
for retool analyses of years closer than 5-years are developed as required.

In addition to these near-term base cases additional power-flow base cases are developed
for long-term planning. These long-term cases are used to evaluate the need for more
significant projects requiring a longer time to develop. These longer lead time projects
generally provide a more regional benefit. The long-term base case developed at the start of
each 24-month planning cycle is based on the system conditions that are expected to exist
in 8 years. As noted in Figure 1, this 8-year out base case is updated and retooled at the
start of the second year of the 24-month planning cycle (i.e. at that point a 7-year out base
case), with additional criteria analysis being run to validate the findings from the analysis
that was conducted during the first year of the 24-month planning cycle.

Exhibit 1

Yei;r[} Yeérl

|D JlFlMlAlMlJlJlAlSlOlNID JlFlMlAlMlJlJlAlSlOlNlD
|:| Develop as;umptions and build Yea rl5 base case I
| ] Reliability criteria analysis foryears 5-15 12-month cycle

| ] Identify and evaluate solution options

[——1 Final review with TEAC and approval by Board

|:| Develop assi:Jmptions and build Year8} base case

Perform criteria analysis foryears 8 - 15

|:| Perfdrm reliability and marketiefficiency analyses for‘r’e&ar 8-15

24-month cycle

—

Identify proposed solutions

Develop assumptions and build Year 7 base case ::l

Re-tool of analysis for years 7 — 15 including solution options [ ]

Independent consultant reviews of buildability

Adjustments to solution options by PIM based on analys:is l:l

Develop assumptions and build Year5 base case /1
Reliability criteria analysis foryears 5-15 | ]

12-month cycle

Identify and evaluate solution options | ]

Final review with TEAC and approval by Board —/
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The scope of the near-term baseline analysis that is completed as part of each 12-month
planning cycle includes an exhaustive review of applicable reliability planning criteria on all
BES facilities as described in section 2.3 of this manual. As noted above, PIM typically
performs this near-term analysis on a 5-year out base case. Retool analyses of previous
near-term assessments are also completed, as required. Any identified criteria violations are
reviewed with stakeholders throughout the planning process. Ultimately, solutions to
address the criteria violations are developed, reviewed with the TEAC and/or Sub-regional
RTEP Committee as applicable, and submitted to the PJM Board of Managers for approval.
Through this planning process, a baseline system without any criteria violations is
developed for the near-term (i.e., 5-year baseline). This baseline system, without any criteria
violations, is then used for subsequent interconnection queue studies.

Long-term planning is also completed as part of the development of the RTEP to identify
solutions to planning criteria violations that require longer lead times to implement. As part
of the 24-month planning cycle PJM initially develops an 8-year out base case that is used
to evaluate planning criteria for the long-term planning horizon. Long term criteria analysis is
completed on this base case during the first year of the 24-month cycle. A combination of a
full AC powerflow solution and linear analysis, as described in this manual, is used to
determine the loading on facilities for years 8 through 15. Violations and proposed solutions
to address them are developed by stakeholders and PJM staff during the first year of the 24-
month planning cycle. As shown in Figure 2, during the second year of the 24-month
planning cycle, the base case used for the long-term analysis during the first year (i.e., now
year 7) is updated to reflect the latest assumptions about load, generation, DR, EE, and
transmission topology. Long term criteria analysis is completed on this base case during the
second year of the 24-month cycle. A combination of a full AC powerflow solution and linear
analysis, as described in this manual, is again used to determine the loading on facilities for
years 7 through 15. Potential violations identified during the first year are validated and the
proposed solutions to address those violations are refined during the second year of the 241
month planning cycle. An independent consultant may be used to develop an independent
cost estimate and evaluate the buildability of proposed solutions. Results from these long-
term analyses, including potential violations and their solutions, are reviewed with the TEAC
throughout the 24-month planning process. Ultimately, any required long-lead time solutions
that are identified through this planning process are presented to the PJM Board of
Managers for approval.
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Exhibit 2

Year 0 Year 1

|D J|F|M|A|M|J |J |A|S|O|N|D J|F|M|A|M|J |J |,Q|S|O|N|D

1 1
‘ Year 8 base case ‘ ‘ Year 7 base case ‘

&

‘ Year 5 base case ‘
I

Develop base cases using: : Develop / re-tool base cases using:
New load forecast New load forecast
Latest generation from queue | Newly Latest generation from queue Newly
Latest generation retirements | approved RTEP Latest generation retirements approved RTEP
Latest merchant tx from queue | upgrades Latest merchant tx from queue upgrades
Latest DR/EE from RPM i 1 Latest DR/EE from RPFM [
Latest transmission from RTEP | : :
T : 1 1
1 | 1 . 1
v : i II | i Inputto re- :
[ : / : tool analyses
T I J H
Year 5 base case E |- ;

2.2 The RTEP Process Drivers

The continuing evolution and growth of PJMOGs
on a foundation of bulk power system reliabil
control area load-serving obligations. It also includes a commitment to enhance the

robustness and competitiveness of Energy and Capacity markets by incorporating analysis

and development of market efficiency projects. Schedule 6 of the PJM Operating Agreement
describes the PIJM RTEP process, governing the means by which PJM coordinates the

preparation of a plan for the enhancement and expansion of the Transmission Facilities i on

a reliable and environmentally sensitive basis and in full consideration of available economic

and market efficiency factors and alternatives - in order to meet the demands for firm
transmission service i n -dppraved RTIEM procesg praserves PJ MO s
this foundation through independent analysis and recommendation, supported by broad

stakeholder input and approval by an independent RTO Board in order to produce a single

RTEP.

The PJM Region transmission planning process is driven by a number of planning
perspectives and inputs, including the following:

1 ReliabilityFirst Regional Reliability Corporation® (RFC) Reliability

Assessment i forward-looking assessments performed to assure
compliance with NERC and applicable regional reliability corporation

2 ReliabilityFirst, a new regional reliability corporation under the North American Electric Reliability Corporation
(NERC), replaced three existing PIM-related reliability councils (ECAR, MAAC and MAIN) on January 1, 2006.
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(ReliabilityFirst or SERC Reliability Corporation) reliability standards, as
appropriate.

1 SERC Reliability Corporation (SERC) Reliability Assessment

1 PJM Annual Report on Operations i an assessment of the previous
year 6s operational performance to assur
operational conditions which have emerged, e.g., congestion, are
adequately considered going forward.

1 PJM Load Serving Entity (LSE) capacity plans

1 Generator and Transmission Interconnection Requests i submitted by
the developers of new generating sources and new Merchant
Transmission Facilities, these requests seek interconnection in the PJM
Region (or seek needed enhancements as the result of increases in
existing generating resources.)

1 Transmission Owner and other stakeholder transmission development
plans

1 Interregional transmission development plans i the transmission
expansion plans of those power systems adjoining PJM, and in some
cases, beyond.

1 Long-term Firm Transmission Service Requests

1 Activities under the PJM committee structure especially, the Planning
Committee (PC), the Transmission Expansion Advisory Committee
(TEAC), the Subregional RTEP Committee, and local groups facilitated by
PIJM within the TEAC established process:
Subregional RTEP Committee, and related

1 PJM Development of Economic Transmission Enhancements based on
Economic and Market Efficiency factors

1 Operational performance assessments and reviews such as the aging
Infrastructure Initiative i a Probabilistic Risk Assessment of equipment
that poses significant risk to the Transmission System.

The cumulative effect of these drivers is analyzed through the PJM Region transmission
planning process to develop a single RTEP which recommends specific transmission facility
enhancements and expansion on a reliable and environmentally sensitive basis and in full
consideration of economic and market efficiency analyses. See Attachment B for details of
the RTEP i Scope and Procedure.

NOTE: The most recent version of the PJM RTEP is available PIM Web site
at http://www.pjm.com/planning/rtep-upgrades-status.aspx.

These analyses are conducted on a continual basis, reflecting specific new customer needs
as they are introduced, but also readjusting as the needs of Transmission Customers and
Developers change. One such RTEP baseline regional plan will be developed and approved
each year.
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NOTE: Generation withdrawals have the potential to impact study results for
any generation or merchant transmis
executed ISA.

Generation retirements will not affect the study results for any generation or
merchant transmission project that has received an Impact Study Report (i.e.,
No Retool T the generator retirements are applied at the next baseline
update.)

Generation retirements included in interconnection project studies will be
those announced as of the date a project enters the interconnection queue.

sion p

In this way, the plan continually represents a reliable means to meet the power system
requirements of the various Transmission Customers and Interconnection Customers in a
fully integrated fashion, at the same time preserving the rights of all parties with respect to
the Transmission System. The assurance of a reliable Transmission System and the
protection of the Transmission Customer/Developer rights with respect to that system
coupled with the timely provision of information to stakeholders are the foundation principles
of the PJM transmission planning process.

The PJM Region transmission planning process also establishes the cost responsibility for
the following types of facility enhancements as defined in the PJM Tariff:

1 Attachment Facilities

1 Direct Assignment Facilities

1 Network Upgrades (Direct and Non-direct)
1 Local Upgrades

1 Merchant Network Upgrades

Each RTEP encompasses a range of proposed power system enhancements: circuit
breaker replacements to accommodate increased current interrupting duty cycles; new
capacitors to increase reactive power support; new lines, line reconductoring and new
transformers to accommodate increased power flows; and, other circuit reconfigurations to
accommodate power system changes as revealed by the drivers discussed above.

Requests for interconnection of new generators or transmission facilities, while not the sole
drivers of the PJM Region transmission planning process, are a key component of the
RTEP. Analyzing these requests has required adoption of an approach that establishes
baseline system improvements driven by known inputs, followed by separate queue-defined,
Cluster-based i mpact study anal yscessi undevadERCH | |,
approved RTO model i encompasses independent analysis, recommendation and approval
to ensure that facility enhancements and cost responsibilities can be identified in a fair and
non-di scri minatory manner, filuerce. AlllPIM naarkegt mar k e t sect
participants can be assured that the proposed RTEP was created on a level playing field.
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2.3 RTEP Reliability Planning
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2.3.1 Establishing a Baseline

In order to establish a reference point for the annual development of the RTEP reliability
analyses a Obaselineb6 analysis of system adequac
of this analysis is threefold:

1 To identify areas where the system, as planned, is not in compliance with
applicable NERC and the applicable regional reliability council
(ReliabilityFirst or SERC) standards, Nuclear Plant Licensee
requirements and PJM reliability standards including equipment
replacement and/ or upgrade requirements
Infrastructure Initiative. The baseline system is analyzed using the same
criteria and analysis methods that are used for assessing the impact of
proposed new interconnection projects. This ensures that the need for
system enhancements due to baseline system requirements and those
enhancements due to new projects are determined in a consistent and
equitable manner.

1 To develop and recommend facility enhancement plans, including cost
estimates and estimated in-service dates, to bring those areas into
compliance.

1 To establish the baseline facilities and costs for system reliability. This
forms the baseline for determining facilities and expansion costs for
interconnections to the Transmission System that cause the need for
facilities beyond those required for system reliability.

The system as planned to accommodate forecast demand, committed resources, and
commitments for firm transmission service for a specified time frame is tested for
compliance with NERC and the applicable regional reliability council (ReliabilityFirst or
SERC) standards, Nuclear Plant Licensee requirements, PJM Reliability Standards and PJM
design standards. Areas not in compliance with the standards are identified and
enhancement plans to achieve compliance are developed.

The 6ébaselined analysis and the resstemfoi ng expans
conducting Feasibility Studies for all proposed generation and/or merchant transmission
facility interconnection projects and subsequent System Impact Studies.

2.3.2 Baseline Reliability Analysis

PIJMbs most fundament al dopesaeasafeiarureliabld y i s t o pl ar
Transmission System that serves all long term firm transmission uses on a comparable and

not unduly discriminatory basis. This responsibility is addressed by PJM RTEP reliability

planning. Reliability planning is a series of detailed analyses that ensure reliability under the

most stringent of the applicable NERC, PJM or local criteria. To accomplish this each year,

the RTEP cycle extends and updates the transmission expansion plan with a 15 year

review. This cycle entailssever al st eps. The foll owing sections
assumptions, process and criteria. Attachments A through F of this manual add essential

details of various aspects of the reliability planning process.
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Reliability planning involves a near-term and a longer term review. The near term analysis is
applicable for the current year through the current year plus 5. The longer term view is
applicable for the current year plus 6 through plus 15. Each review entails multiple analysis
steps subject to the specific criteria that depend on the specific facilities and the type of
analysis being performed.

Manual 14B: PJM Region Transmission Planning Process
Section 2: Regional Transmission Expansion Planning Process

The analysis is initiated in December prior to each annual cycle and concludes with review
by the TEAC and approval by the PIJM Board about October (TEAC and the PJM Board are
appraised regularly throughout the process and partial reviews and approvals of the plan
may occur throughout the year.) The TEAC, Subregional RTEP and PJM Planning
Committee roles in the development of the reliability portion of the RTEP are described in
Schedule 6 of the PIM Operating Agreement.

2.3.3 Near-Term Reliability Review

The near-term reliability review (current year plus 5) provides reinforcement for criteria

violations that are revealed by applicable contingency analysis. Limits used in the analysis

are established consistent with the requirements of NERC standards FAC-010 and FAC-

014. The methodology used to determine system operating limits is included in Attachment-

F of this manual. System conditions revealed as near violations will be monitored and

remedied as needed in the following year near-term analysis. Violations that occur in many

deliverability areas or severe violations in any one area will be referred to the long term

analysis for added study of possible more robust system enhancement. PJM annually

conducts this detailed review of the current year plus 5. Each year of the period through the

current yearl oplewbs y a(rfsi)n has been the subject of
anal yses. I n additi-olhgsddryearcdh, oPIMhepetatie m and
to address changes as necessary throughout the year. For example planned generation

modifications or changes in transmission topology can trigger restudy and the issuance of a

baseline addendum. Thisisreferred t o as a firetool 06 study. (For e
drop from the Qb6s cause restudy and an addendum
analyses.) Also each year during the establishment of the assumptions for the new annual

baseline analysis, current updated views of load, transmission topology, installed

generation, and generation and transmilsese®d mair
range of years to validate the -cbaséeaubdsabphecsa
analyses and resultingupgr ades (including any addehdsed) Ad]j
analyses are performed as deemed necessary by PIJM. PJM, therefore, annually verifies the

continued need for or modification of past recommended upgrades through its retool

studies, reassessment of current conditions and any needed adjustments to analyses. All

criteria thermal and voltage violations resulting from the near term analyses are produced

using solved AC power flow solutions. Initial massive contingency screening may use DC

power flow solution techniques.

There are seven steps in an annual near-term reliability review. They are:
Develop a Reference System Power Flow Case
Baseline Thermal

Baseline Voltage

Load Deliverability - Thermal

= = =4 -4 -

Load Deliverability - Voltage
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1 Generation Deliverability - Thermal
1 Baseline Stability

These reliability related steps are followed by a scenario analysis that ensures the
robustness of the plan by looking at impacts of variations in key parameters selected by
PJM. Each of these steps are described in more detail in the following material.

2.3.4 Reference System Power Flow Case

The reference power flow case and the analysis techniques comprise the full set of analysis
assumptions and parameters for reliability analysis. Each case is developed from the most
recent set of Eastern Reliability Assessment Group system models. PJM transmission
planning revises this model as needed to incorporate all of the current system parameters
and assumptions. These assumptions include current loads, installed generating capacity,
transmission and generation maintenance, system topology, and firm transactions. These
assumptions will be provided to and reviewed by the Subregional RTEP Committee. The
subregional modeling review and modeling assumptions meeting provides the opportunity
for stakeholders to review and provide input to the development of the reference power
system models used to perform the reliability analyses.

The results of any locational capacity market auction(s) will be used to help determine the
amount and location of generation or demand side resources to be included in the reliability
modeling. Generation or demand side resources that are cleared in any locational capacity
market auction will be included in the reliability modeling, and generation or demand side
resources that either do not bid or do not clear in any locational capacity market auction will
not be included in the reliability modeling. All such modeling described here will comport
with the capacity construct provisions approved by the FERC.

Subsequent to the subregional stakeholder modeling reviews facilitated by PIM, PIM will
develop the final set of reliability assumptions to be presented to TEAC for review and
comment, after which PIJM will finalize the reliability review reference power flow. This model
is expected to be available in early January of each year to interested stakeholders, subject
to applicable confidentiality and CEIll requirements, to facilitate their review of the results of
the reliability modeling analyses.

2.3.5 Contingency Definitions

Contingency definitions used in RTEP analysis are the same as applicable NERC TPL
contingency definitions. Where the physical design of connections or breaker arrangements
results in the outage of more than the faulted equipment when a fault is cleared, the
additional facilities are also taken out of service in the contingency definition. For example, if
a transformer is tapped off a line without a breaker, both the line and transformer are
removed from service as a single contingency event.

Contingency definitions for double circuit tower line outages shall include any two adjacent
(vertically or horizontally) circuits on a common structure, but shall exclude circuits that
share a common structure for one mile or less. The loss of more than two circuits on a
common structure constitutes a NERC extreme event.
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2.3.6 Baseline Thermal Analysis
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Baseline thermal analysis is a thorough analysis of the reference power flow to ensure
thermal adequacy based on normal (applicable to system normal conditions prior to
contingencies) and emergency (applicable after the occurrence of a contingency) thermal
ratings specific to the Transmission Owner facilities being examined. It is based on a 50/50
load forecast from the latest available PJM Load Forecast Report (50% probability that the
actual load is higher or lower than the projected load.) It encompasses an exhaustive
analysis of all NERC category A, B and C events and the most critical common mode
outages. Final results are supported with AC power flow solutions. The PJM Load Forecast
uses a 50/50 distribution minus Energy Efficiency. Demand Response is not considered in
the Load Forecast.

For normal conditions (NERC category A), all facilities shall be loaded within their normal
thermal ratings. For each single contingency (NERC Category B), all facilities shall be
loaded within their emergency thermal ratings. After each single contingency and allowing
phase shifter, re-dispatch and topology changes to be made, post-contingency loadings of
all facilities shall be within their applicable normal thermal ratings.

For the more severe NERC category C contingencies, along with only transformer tap and
switched shunt adjustments enabled, post-contingency loadings of all facilities shall be
within their applicable emergency thermal ratings as required by the PJM or the
Transmission Owner planning criteria. The study procedure for the NERC category C.3
contingencies (N-1-1) is described in detail in section 2.3.8.

2.3.7 Baseline Voltage Analysis

Baseline voltage analysis parallels the thermal analysis. It uses the same power flow and
examines voltage criteria for all the same NERC category A, B, and C events. Also, voltage
criteria are examined for compliance. PJM examines system performance for both a voltage
drop criteria (where applicable) and an absolute voltage criteria. The voltage drop is
calculated as the decrease in bus voltage from the initial steady state power flow to the post-
contingency power flow. The post-contingency power flow is solved with generators holding
a local generator bus voltage to a pre-contingency level consistent with specific
Transmission Owner specifications. In most instances this is the pre-contingency generator
bus voltage. Additionally, all phase shifters, transformer taps, switched shunts, and DC lines
are locked for the post-contingencyso | ut i on. SVCbds areaendfadtl owed to r
switched capacitors are enabled.

The absolute voltage criteria is examined for the same contingency set by allowing

transformer taps, switched shunts and SVCo6s to
allowing generators to hold steady state voltage criteria (generally an agreed upon voltage

on the high voltage bus at the generator location.)

In all instances, specific Transmission Owner voltage criteria are observed. All violations are
recorded and reported and tentative solutions will be developed. These study results will be
presented to and reviewed with stakeholders.
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2.3.8 NERC CatldgorAnaC3 sii N

Purpose:

N-1-1 studies are conducted as part of the annual RTEP to determine if all monitored
facilities can be operated:

1 Within normal thermal and voltage limits after N-1 (single) contingency
assuming re-dispatch and system adjustments, and

1 Within the applicable emergency thermal ratings and voltage limits after
an additional single contingency (N-1-1) condition.

All violations of the applicable thermal ratings are recorded and reported and tentative
solutions will be developed. These study results will be presented to and reviewed with
stakeholders.

Model:

Annually, the N-1-1 study is conducted on a 50/50 non-diversified summer peak case. The
case building details are defined in Attachment C (C7 3.0 Step 1: Develop Base Case).
Non-firm Merchant Transmission withdrawals can be removed. All BES facilities in PJM and
ties to PIM will be monitored. Areas of the system that become radial post-contingency will
be excluded from monitoring, with the following exceptions

1 If the radial system contains greater than 300 MW of load, or
1 Specific local TO Planning Criteria require that it be monitored.
Contingencies considered:

1 All BES single contingencies as defined in NERC category C.3 as well as
lower voltage facilities that are monitored by PJM Operations will be
included in the assesment. Non-BES contingencies, defined by
Transmission Owners, need to be included to check for greater than 300
MW load loss. Non-BES facilities that are included in the assessment will
also have corresponding contingencies defined.

AC Solution Options in the PSS/E program:

1 For the first single contingency (N-1 Condition) and to ensure the system
remains within emergency thermal ratings

o Transformer tap adjustment enabled
o Switched shunt adjustment enabled

1 After the first single contingency (N-1 Condition) and to return the system
back within normal thermal ratings

o Phase shifter adjustment enabled
o System re-dispatched
o Topology changes implemented

1 For the second single contingency (N-1-1 Condition) T Voltage Drop Test
(if applicable)
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o Transformer tap adjustment disabled
o Phase shifters locked to control angle, not flow

o Switched shunt adjustment disabled except for fast switched
capacitors

o Generators are set to regulate their terminal bus
o SVCb6bs are allowed to regul ate
o Automatic shunt adjustment disabled

1 For the second single contingency (N-1-1 Condition) i Thermal and
Voltage Magnitude Test

o Transformer tap adjustment enabled
o Phase shifters locked to control angle, not flow
o Switched shunt adjustment enabled
o Automatic shunt adjustment enabled
PJM NERC Cat elgloor yMe(3h ofido | ogy:
Thermal Test Methodology:

The PIMNERC CategoryC3AM-10 Anal ysis will test the outage
contingency (N-1 condition)

1. The first step of the test is to ensure that post-contingency loadings of all facilities
shall be within their emergency thermal ratings immediately following the first N-1
contingency

2. The second step of the test is to ensure that post contingency loadings of all facilities
shall be within their normal thermal ratings after the first N-1 contingency and
subsequent re-dispatch and system adjustments. Allowable system adjustments
include generation dispatch, phase shifter adjustment, system reconfiguration and
load throwover.

3. The third step is to take the second N-1-1 contingency. Every second N-1-1
contingency is taken on every optimized N-1 scenario case to model the N-1-1
condition. After the second N-1-1 contingency, the thermal loading of any monitored
facility that is above the applicable emergency thermal rating (long-term or short-
term) is considered a reliability criteria violation and a mitigation plan will be needed.

Voltage Drop Test Methodology:

The N-1-1 Voltage Drop Test procedure follows a similar method as the thermal test
method, except all monitored facilities are monitored for the emergency voltage drop limit
after the second contingency (N-1-1 condition.) The calculation of voltage drop is defined in
section 2.3.7.

Voltage Magnitude Test:

The N-1-1 Voltage Magnitude Test procedure follows a similar method as the thermal test
method, except all monitored facilities are monitored for the emergency low limit after the
second contingency (N-1-1 condition.)
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Voltage Collapse:

Voltage collapse is considered to be a severe reliability violation, and consequently each N-
1-1 condition that exhibits voltage collapse needs to be investigated, validated, and resolved
with remedial actions, or network upgrades.

Manual 14B: PJM Region Transmission Planning Process
Section 2: Regional Transmission Expansion Planning Process

System Adjustments:
Allowable System Adjustments following the first contingency (N-1 condition):

1 Application of all effective actions and emergency procedures, with the
exception of load shedding

1 Redispatch using only PIM generators with capacity rights during the
generation redispatch process

1 Application of a PIM pool-wide generation availability rate during
generator re-dispatch to ensure that the re-dispatch is statistically
possible

1 Un-faulted facilities in multiple facility outages may be restored
1 Manual system switching and re-configuration
o Opening of transmission facilities
U Including bus-ties
o Closing of non-faulted transmission facilities
U Including bus-ties
1 Adjustment of Static Var Compensators (SVCSs)
1 Phase shifter adjustment

1 Wind, solar, and other variable resources will be dispatchable up to their
capacity delivery rights if they back off simulated facility loadings.

1 The rest of resources can be either off line or dispatched between Pmin
and (1- PJM generator average outage rate)* Pmax

Allowable System Adjustments following the second contingency (N-1-1 condition):
No manual system adjustments permitted

2.3.9 Load Deliverability Analysis

The load deliverability tests are a unique set of analyses designed to ensure that the

Transmission System provides a comparable transmission function throughout the system.

These tests ensure that the Transmission System
requirements from the aggregate of systemgenerati on. The tests devel op an
valueo of Il oading after testing an extensive arr
thermal limits. A deterministic dispatch method is used to create imports for the voltage

criteria test. The Transmission System reliability criterion used is 1 event of failure in 25

years. This is intended to design transmission so that it is not more limiting than the

generation system which is planned to a reliability criterion of 1 failure event in 10 years.

Each | oadklivaabiktyatarget transfer level to achieve the transmission reliability
criterion is separately developed using a probabilistic modeling of the load and generation
system. The load deliverability tests described here measure the design transfer level
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supported by the Transmission System for comparison to the target transfer level.
Transmission upgrades are specified by PIM to achieve the target transfer level as
necessary. Details of the load deliverability procedure can be found in Attachment C.

Thermal

This test examines the deliverability under the stressed conditions of a 90/10 summer load
forecast. That is, a forecast that only has a 10% chance of being exceeded. The transfer
limit to the load is determined for system normal and all single contingencies (NERC
category A and B criteria) under ten thousand load study area dispatches with calculated
probabilities of occurrence. The dispatches are developed randomly based on the
availability data for each generating unit. This results in an expected value of system
transfer capability that is compared to the target level to determine system adequacy. As
with all thermal transmission tests applied by PJM the applicable Transmission Owner
normal and emergency ratings are applied. The steady state and single contingency power
flows are solved consistent with the similar solutions described for the baseline thermal
analyses.

Voltage

This testing procedure is similar to the thermal load deliverability test except that voltage
criteria are evaluated and that a deterministic dispatch procedure is used to increase study
area imports. The voltage tests and criteria are the same as those performed for the
baseline voltage analyses.

2.3.10 Generation Deliverability Analysis

The generator deliverability test for the reliability analysis ensures that, consistent with the

load deliverability single contingency testing procedure, the Transmission System is capable

of delivering the aggregate system generating capacity at peak load with all firm

transmission service modeled. The procedure ensures sufficient transmission capability in

all areas of the system to export an amount of generation capacity at least equal to the

amount of <certified capacity resources in each
deliverability test, are unique to each study and depend on the electrical system

characteristics that may limit transfer of capacity resources. For generator deliverability

areas are defined with respect to each transmission element that may limit transfer of the

aggregate of certified installed generating capacity. The cluster of generators with significant

i mpacts on the potentially | imiting element 1is
power flow is the same power flow case set up for the baseline analysis. Thus the same

baseline load and ratings criteria apply. The flowgates ultimately used in the light load

reliability analysis are determined by running all contingencies maintained by PJM planning

and monitoring all PIM market monitored facilities and all BES facilities. As already

mentioned the same contingencies used for load deliverability apply and the same single

contingency power flow solution techniques also apply. Details of the generation

deliverability procedure can be found in Attachment C.

One additional step is applied after generation deliverability is ensured consistent with the
load deliverability tests. The additional step is required by system reliability criteria that call
for adequate and secure transmission during certain NERC category C common mode
outages. The procedure mirrors the generator deliverability procedure with somewhat lower
deliverability requirements consistent with the increased severity of the contingencies.
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The details of the generator deliverability procedure including methods of creating the study
dispatch can be found in Attachment C.
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2.3.11 Light Load Reliability Analysis

The light load reliability analysis ensures that the Transmission System is capable of
delivering the system generating capacity at light load. The 50% of 50/50 summer peak
demand level was chosen as being representative of an average light load condition. The
system generating capability modeling assumption for this analysis is that the generation
modeled reflects generation by fuel class that historically operates during the light load
demand level.

The starting point power flow is the same power flow case set up for the baseline analysis,
with adjustment to the model for the light load demand level, interchange, and
accompanying generation dispatch. The PJM portion of the model is adjusted as well as
areas surrounding PJM that impact loadings on facilities in PJM. Interchange levels for the
various PJM zones will reflect a statistical average of typical previous years interchange
values for off-peak hours. Load level, interchange, and generation dispatch for non-PJM
areas impacting PJM facilities are based on statistical averages for previous off-peak
periods. Thus the same baseline network model and criteria apply. The flowgates ultimately
used in the light load reliability analysis are determined by running all contingencies
maintained by PJM planning and monitoring all PJIM market monitored facilities and all BES
facilities. The contingencies used for light load reliability analysis will include NERC TPL
category B and category C, -1Miot ertiherexce NtEIRECn Td°f
Category A, normal system conditions will also be studied. All BES facilities and all non-BES
facilities in the PJM real-time congestion management control facility list are monitored. The
same single contingency power flow solution techniques also apply. Details of the light load
reliability analysis procedure, including methods of creating the study dispatch, can be found
in Attachment D.1.

2.3.12 Baseline Stability Analysis

PJM ensures generator and system stability during its interconnection studies for each new
generator. In addition, PJM annually performs stability analysis for approximately one third
of the existing generators on the system. Analysis is performed on the RTEP baseline
stability cases. These analyses ensure the system is transiently stable and that all system
oscillations display positive damping with damping ratio consistent with section G.2.2.
Generator stability studies are performed for critical system conditions, which include light
load and peak load for three phase faults with normal clearing plus single line to ground
faults with delayed clearing. Also, specific Transmission Owner designated faults are
examined for plants on their respective systems.

Finally, PIJM will initiate special stability studies on an as needed basis. The trigger for such
special studies commonly includes but is not limited to conditions arising from operational
performance reviews or major equipment outages.

2.3.13 Long Term Reliability Review

The PIJM RTEP reliability review process examines the longer term planning horizon using a
current year plus 15 power flow model and a current year plus 10 power flow model.
Assumptions and model development regarding this longer term view will be presented and
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reviewed and stakeholder input will be considered in the same process used for the near-
term review. The longer term view of system reliability is subject to increased uncertainty
due to the increased likelihood of changes in the analysis as time progresses. The purpose
of the long term review is to anticipate system trends which may require longer lead time
solutions. This enables PJM to take appropriate action when system issues may require
initiation during the near term horizon in anticipation of potential violations in the longer term.
System issues uncovered that are amenable to shorter lead time remedies will be
addressed as they enter into the near-term horizon.

Current Year Plus 15 Analysis

The Longer term reliability review involving single and multiple contingency analyses is
conducted to detect system conditions which may need a solution with a lead-time to
operation exceeding five years. Two processes will be used as indicators to determine the
need for contingency analysis in the longer term horizon. The first is a review of the near-
term results to detect violations that occur for multiple deliverability areas or multiple or
severe violations clustered in a one area of the system. This review may suggest larger
projects to collectively address groups of violations. The second is a thermal analysis
including double circuit towerline outages at voltages exceeding 100 kV performed on the
current year plus fifteen system. All of the current year plus fifteen results produced will be
reviewed to determine if any issues may require longer lead time solutions. If so such
solutions will be determined and considered for inclusion in RTEP.

This evaluation of the need for longer lead time solutions considers that the NERC category
C results may employ load shedding and/or curtailment of firm transactions to ease potential
violations. Also this review considers that the current year plus fifteen planning horizon
exceeds the required NERC planning horizon. The main effect of this extension to 15 years
is to examine a load level that is significantly higher than the base forecast year-ten planning
load level. This year fifteen analysis, therefore, captures the equivalent (in a 10-year
horizon) of a higher load forecast plus weather sensitivity. To the extent that this long term
reliability thermal review indicates marginal system conditions that may require a longer lead
time solution, PIM will undertake additional longer term analyses as may be needed.

The long term deliverability analyses follow a similar pattern to the near-term load and
generation deliverability analyses. The long term, however, relies solely on linear DC
analysis whereas all near term violations result from analysis solutions that rely on the full
AC power flow. The load deliverability case is set up for a 90/10 load level and the
generation deliverability case is set up for a 50/50 load level. Generation dispatches are
determined consistent with the methods for the near term analyses. The analysis for the
longer term horizon evaluates all NERC category A and B single contingencies against the
same normal and emergency thermal ratings criteria used for the near term (subject to any
upgrades that may be applicable for the longer term.)

Reactive Analysis

In addition, the longer term review includes a current year plus 10 reactive analysis. This
focuses on contingencies involving facilities above 200 kV in areas where the preceding
year-15 analysis uncovered thermal violations. Areas experiencing thermal violations that
also show earlier reactive deficiencies will be reviewed for possible acceleration of any
longer lead time thermal solutions that were suggested by the year-15 analysis. This
analysis, as necessary from year to year, will also consider long-term upgrade sensitivity to
key variables such as load power factor delivered from the Transmission System or heavy
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transfers. If uncovered violations are insufficient to justify acceleration of upgrades and are
all amenable to shorter lead-time upgrades, then the violations will continue to be monitored
in future RTEP analyses.

2.3.14 Stakeholder review of and input to Reliability Planning

RTEP reliability planning, through the operation of the TEAC and Subregional RTEP
Committees, provides interested parties with the opportunity to review and provide
meaningful and timely input to all phases of the reliability planning analyses. This section
extends the Section 1 discussion of the TEAC and Subregional RTEP Committee process
specifically as it relates to reliability planning. Exhibit 1 shows the workflow and timing for the
reliability planning process steps. PJM anticipates at least two Subregional RTEP
Committee reliability reviews. The initial subregional meeting will present and address
reliability study assumptions and parameters. The second meeting will provide the
opportunity for stakeholder comment and input on criteria violations and presentations of
alternative remedies to identified violations. Between the two meetings PJM will provide
feedback on interim study progress sufficient to enable stakeholder preparation for the
second set of subregional meetings. Additional subregional meetings will be facilitated as
PJM determines is necessary for adequate input and review. The relative timing of the
TEAC and subregional activities are illustrated in Exhibit 1.

Subreqgional RTEP Committee initial assumptions meeting

This meeting is expected to occur in December of each year in preparation for the
upcoming annual RTEP review. Prior to the meeting PIM will post its anticipated inputs and
assumptions to enable stakeholder review and preparation for the meeting. At the meeting
PJM will present the assumptions for discussion and input by all interested parties.
Subsequent to this meeting stakeholders will have additional opportunity to provide input to
PJM in preparation for the next TEAC meeting, at which PJM will present the final reliability
assumptions for TEAC review. Although the initial Subregional assumptions meeting will
discuss anticipated assumptions for both the reliability and market efficiency phase of the
RTEP, The final TEAC review of each will likely occur at separate TEAC meetings (see also
the market efficiency discussion following.) The TEAC endorsement of final RTEP reliability
assumptions is expected to occur in early January.

PJM development of criteria violations and stakeholder participation

After the TEAC endorsement of PJMbds RTEP anal ysi
reference system power flow which is the starting point of its series of reliability analyses.
This power flow is available to stakeholders subject to applicable confidentiality and CEll
requirements. PIJM will perform its series of detailed RTEP reliability analyses
encompassing the 15-year planning horizon. Details of the methods and procedures for the
reliability analyses can be found elsewhere in this Manual 14B and its attachments. The
five-year and longer time-frame criteria violations will be posted for review, evaluation and
development of remedy alternatives by all interested parties. The PJM production of the
reliability analysis raw results is expected to occur about January through July of each
year. Posting of the results and stakeholder review and consideration of alternative
remedies is expected to occur about February through August of each year. PIJM will post
TO and other stakeholder alternative upgrade remedies made available throughout this
process. Throughout this time frame, TEAC typically has monthly or more frequent regularly
scheduled meetings. PIM will periodically apprise TEAC of the progress of the violations
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identification and production of upgrade alternatives. Stakeholders may use these meetings
to raise and discuss issues found in their reviews. Depending on the issues raised and input
from stakeholders PJM may facilitate Subregional RTEP Committee meetings instead of or
in addition to a scheduled TEAC meeting. These subregional meetings are intended for
more focused review of subregional violations and alternative solutions.
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Subregional RTEP Committee criteria violations and upgrade alternative meeting

This meeting is expected to occur, as may be necessary in various subregions, in the July /
August timeframe each year. If a subregional meeting is unnecessary, the regularly
scheduled TEAC meetings wil/ provide the opport.
discussion of violations and upgrades. In any event, all regional and subregional projects will
be appropriately presented and reviewed at a TEAC meeting. Prior to a subregional
violations and upgrade meeting, PJM will post the upgrade solutions that it proposes to
remedy the identified criteria violations. At this subregional meeting PJM will present the
reliability upgrades of specific violations and alternative upgrades as may be appropriate. By
this Subregional RTEP Committee meeting, interested parties will have had the opportunity
for ongoing participation in the February through August process of violation review and
solution identification along with PIJM and Transmission Owners. This subregional criteria
violations and upgrade meeting is the forum for a final open discussion of the subregional
reviews which have been occurring, prior to presentation to TEAC.

PJM TEAC Committee RTEP review

PJM expects that about August of each year, the final RTEP upgrade facilities will be
available for presentation, review and endorsement at a scheduled TEAC meeting. PJM will
post its recommendations of RTEP upgrades for identified violations as early as possible in
the month prior to the TEAC meeting at which the final RTEP facilities will be reviewed (see
RTEP@pjm.com). This posting will distinguish facilities that are deemed Supplemental
RTEP Projects. After the TEAC RTEP review meeting, there will be about a month of
additional time for final written comments on the proposed RTEP facilities, after which the
PJM Board will consider the final RTEP plan excluding Supplemental Projects for approval.

2.4 RTEP integrates Baseline Assumptions, Reliability Upgrades
and Request Evaluations

PIJMbs robust energy mar ket has attracted numer ol
transmission developers for interconnections with the Transmission System. These

generator and transmission Interconnection Requests constitute a significant driver of

regional transmission expansion needs. This subsection discusses this driver in the context

of the RTEP preparation. Details of this process are contained in Manual 14A.

Requests for Long Term Firm Transmission Service and generator deactivations are other
types of request that are evaluated and incorporated into RTEP.

Demand Response (DR) can be a load response solution to the need for transmission
upgrades. DR solutions enter the PIM process in the Reliability Pricing Model (RPM)
through the associated base residual and incremental auctions. The DR cleared in the
auction is included in the assumptions for RTEP development and physically modeled in the
baseline power flows. In this manner, load can mitigate or delay the need for RTEP
upgrades.
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The RTEP process baseline analyses include previously processed generators and
transmission modifications as starting point assumptions. The current year RTEP
evaluations performed on this baseline case are incremental to the baseline and establish a
irevisedo baseline for the year of the annual R
starting case for the reviews of new interconnection requests. The new interconnection
request analyses result in system modifications beyond RTEP upgrades that are caused by
each interconnection request. New interconnection request evaluations also include a
review of their effects on newly approved RTEP upgrades that are not yet committed to
construction. If previously identified RTEP upgrades can be delayed because of a new
interconnection request, the projects responsible for the upgrade deferrals will be credited
for the benefits of the delayed need for the upgrades.
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The RTEP integrates reliability upgrades, interconnection request upgrades and plan
modifications and DR effects into a single process that accounts for the mutual interaction of
the various market forces. In this way, transmission upgrades, interconnection requests and
DR receive comparable treatment with respect to their opportunity to relieve transmission
constraints.

Timing of Long-Term Firm Transmission Service Requests, and Generation and
Transmission Interconnection Requests are based on the business needs of the party
requesting the service. Such Requests, therefore, enter the RTEP planning process
throughout the RTEP planning year. Expansion plans that result from these individual
project evaluations are incorporated into the RTEP after the system impact study stage. In
addition, if needed to satisfy assumed planning reserve requirements for future planning
year analyses, queue generators in earlier stages of the queue process may also be
included. Only the queue generators with completed signed Interconnection Service
Agreements, however, are allowed to be used to alleviate constraints.

This manual contains the details regarding the RTEP reliability planning process
procedures. Refer to the introductory Manual 14 for references to the details associated with
other elements of RTEP including the request and RPM processes.

2.5 RTEP Cost Responsibility for Required Enhancements

The RTEP encompasses two types of enhancements: Network Reinforcements and Direct
Connection Attachment Facilities. Network Reinforcements can be required in order to
accommodate the interconnection of a merchant project (generation or transmission) or to
eliminate a Baseline problem as a result of system changes such as load growth, known
transmission owner facility additions, etc. Merchant project driven upgrades are addressed
in Manual 14A. The cost responsibility for each baseline-revealed Network Reinforcement is
borne by transmission owners based on the contribution to the need for the network
reinforcement. Such costs are recoverable by each transmission owner through FERC-filed
transmission service rates. Network reinforcements may also be proposed by PIM to
mitigate unhedgeable congestion. Allocation procedures for Baseline and Market Efficiency
upgrades are discussed in Attachment A.

Overall, the RTEP is best understood from the perspective of the studies that revealed the
recommended Plan enhancements. To that end, the Baseline Analysis and Impact Studies
identify the enhancements required to meet defined NERC and applicable regional reliability
council (Reliability First or VACAR/SERC) standards, Nuclear Plant Licensee requirements
and PJM reliability standards.
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2.6 RTEP Market Efficiency Planning

Market efficiency analysis is performed as part of the overall PJIM Regional Transmission
Expansion Planning (RTEP) process to accomplish the following two objectives:

1. Determine which reliability upgrades, if any, have an economic benefit if accelerated.
2. ldentify new transmission upgrades that may result in economic benefits.

PJIM will perform a market efficiency analysis each year, following the availability of the
appropriate updated RTEP power flow resulting from the reliability analysis process. As a
result, there is a mechanism in place for regularly identifying transmission enhancements or
expansions that will relieve transmission reliability violations that also have an economic
impact. Constraints that have an economic impact include, but are not limited to, constraints
that cause: (1) significant historical gross congestion; (2) significant historical unhedgeable
congestion; (3) pro-ration of Stage 1B ARR; or (4) significant future congestion as forecast
in the market efficiency analysis.

In the market efficiency analysis, PJM will compare the costs and benefits of the economic-
based transmission improvements. To calculate the benefits of these potential economic-
based enhancements, PIM will perform and compare market simulations with and without
the proposed accelerated reliability-based enhancements or the newly proposed economic-
based enhancements for selected future years within the planning horizon of the RTEP. The
relative benefits and costs of the economic-based enhancement or expansion must meet the
benefit/cost ratio threshold test to be included in the RTEP recommended to the PJM Board
of Managers for approval (This test and its implementation is described in detail in
Attachment E.) PJM will also consider potential individual plans meeting objectives 1 or 2
resulting from the analyses of the posted congestion data by all stakeholders. PIM will
present all the RTEP market efficiency enhancements to the TEAC Committee for review,
comment and endorsement. Subsequent to TEAC review, PJM will address the TEAC review
and present the final RTEP market efficiency plan to the PJM Board, along with the advice,
comments, and recommendations of the TEAC Committee, for Board approval.

2.6.1 Market Efficiency Analysis and Stakeholder Process

PJM6s mar ket efficiency analysis involves
determination of the congestion drivers that may signal market inefficiencies. PIJM will collect
and publicly post relevant drivers. These metrics will be reviewed by PJM and all
stakeholders to assess the system areas that are most likely candidates for market
efficiency upgrades. In addition, PIJM will perform market simulations to determine
projections of future market congestion based on the anticipated RTEP upgraded system.
This process facilitates concurrent PJM and stakeholder review of the same information

considered by PJM in pr e poastakehalder mpuffar upgr&désmMo s

that may economically alleviate market inefficiencies. This solicitation of input will be to the
appropriate TEAC or Subregional RTEP Committee. Following the evaluation of congestion
drivers and solicitation of remedies, PJM will initiate an analysis phase which first examines
the potential economic costs and benefits that may be associated with any upgrades
specified during the reliability analysis. After this assessment, PJM will evaluate the
economic costs and benefits of any identified new potential upgrades target specifically at
economic efficiency. The following information looks at each of these phases in more detail.
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2.6.2 Determination and evaluation of historical congestion drivers

All PIM metrics of historical congestion drivers will be posted monthly throughout the year,
except that AAR information will be posted as specified by the AAR auction process. This
information can be found at:

http://www.pjm.com/planning/rtep-development/market-efficiency.aspx

http://www.pjm.com/markets-and-operations/ftr.aspx

PJM will calculate and post gross congestion costs by constraint for each constraint causing
real-time off-cost operations. Gross congestion will be calculated as the product of the
constraint shadow price times the load MWs at each load bus in the affected area times the
load bus dfax where the affected area is defined as any bus with a dfax of 3% or greater.

PJM will calculate and post the Unhedgeable congestion cost statistics and associated
constraints. Unhedgeable congestion costs will be calculated by taking the sum of load MWs
at each load bus in the affected area times the relevant load bus dfax minus the sum of
economic generation MWs at each generator bus in the affected area times the relevant
generator bus dfax minus the sum of FTR MWs, and multiplying the resulting MW by the
constraint shadow price. Economic generation is generation which is available and on-line
and which, at its current level of output, has a bid price no greater than the PJM system
marginal price. Self-scheduled generation is assigned a bid price of zero in the
determination of economic generation MW.

Congestion causing a pro-ration of Stage 1A ARR requests will be determined and
recommended for inclusion in the RTEP with a recommended in-service date based on the
10-year Stage 1A simultaneous feasibility analysis results. This recommendation will also
include a high-level analysis of the cost and economic benefits of the upgrade as additional
information but such upgrades will not be subject to market efficiency cost/benefit analysis.
More information on the ARR allocation auction process can be found in Manual 6 titled
PJM Capacity Market.

Congestion causingpro-r ati on of Stage 1B ARR requests
and withouto analysis and the benefit/ cost
efficiency material.

2.6.3 Determination of projected congestion drivers and potential remedies

PJIM will provide all stakeholders with estimates of the projected congestion by performing
annual hourly market simulations of future years using a commercially available market
analysis software modeling tool (see assumptions and criteria material in Section 1.) This
simulation will produce and PJM will post projected binding constraints, binding hours,
average economic impact of binding constraints, and cumulative economic impact of binding
constraints for the four RTEP market efficiency analyses (current year plus 1, current year
plus 4, current year plus 7 and current year plus 12).

This analysis is expected to be completed about the third quarter of the RTEP cycle year.

At this time PJM will also facilitate a TEAC or Subregional RTEP Committee meeting, as
appropriate, to review congestion and soli
projected congestion data as well as the historical congestion data. All stakeholders can

provide input to PJM6s consideration of the

considered for market efficiency solutions to identified economic issues.
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The timing of this meeting will depend, to some extent, on the complexity of the analysis,
however, it is anticipated that this meeting will occur during the third quarter of each year.
At this meeting, PJM will provide a summary of the analysis results and a description of any
congested areas that will be analyzed using Market Efficiency analysis. PIM will also
provide a high-level estimate of the transmission upgrades then being considered. At the
completion of this stakeholder review, any member of the TEAC can provide additional
written comments within sixty (60) days of this meeting.

Stakeholder Written Comments

These written comments will consist of three (3) sections:

1 Introduction, which will describe the party submitting the comments and
their reason for submitting these comments

1 Summary, which will consist of no more than 3 pages summarizing the
positions described in the written comments

1 Discussion, which will consist of no more than 20 pages describing in
detail the positions taken by the party

Parties wishing formally to submit alternative proposals of their own are encouraged to do
so separately, as described further, below.

The Office of the Interconnection will have the responsibility of compiling comments from

TEAC participants. All written comments will be posted to the PIJM web site and provided to

the PJM Board of Managers together with a PIM staff summary that will focus on conveying

the following: (1) the issues; (2) the parties raising the issues; and, (3) as may be

appropriate, PJMés discussion of ramifications ¢
Managers will not include results of any voting.

2.6.4 Evaluation of cost / benefit of advancing reliability projects

PJM will perform annual market simulations and produce cost / benefit analysis of
advancing reliability projects. An initial set of simulations will be conducted for each of the
four years (current year plus 1, current year plus 4, current year plus 7 and current year plus

10) wusing the fas is0 transmission network topol
A second set of simulations will be conducted for each of the four years using the as
pl anned RTEP upgrades. A comparison of the fAas i

identify constraints which have caused significant historical or simulated congestion costs
but for which an as-planned upgrade will eliminate or relieve the congestion costs to the
point that the constraint is no longer an economic concern. A comparison of these
simulations will also reveal if a particular RTEP upgrade is a candidate for acceleration or
expansion. For example, if a constraint causes significant congestion in year 7 but not in
year 10 then the upgrade which eliminates this congestion in the year 10 simulation may be
a candidate for acceleration. The benefit of accelerating this upgrade would then be
compared to the cost of acceleration as described below before recommendation for
acceleration is made.

When the reliability project economic acceleration analyses have been completed, PIJM will
schedule a TEAC or Subregional Committee meeting, as appropriate, to review the results.
The timing of this meeting will depend, to some extent, on the amount and complexity of
analysis that must be performed. However, it is anticipated that this meeting will take place
during the fourth quarter of each year. At this meeting PJM will provide a summary of the
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analysis results, including an update of the Market Efficiency analysis and a description of
any recommendations for accelerating reliability projects based on economic considerations.

2.6.5 Determination and evaluation of cost / benefit of potential RTEP projects
specifically targeted for economic efficiency

PJM will perform annual market simulations and produce cost / benefit analysis of projects
specifically targeted for economic efficiency. The net present value of annual benefits will be
calculated for the first 15 years of upgrade life and compared to the net present value of the
upgrade revenue requirement for the same 15 year period.

An initial set of simulations will be conducted for each of four years (current year plus 1,
current year plus 4, current year plus 7 and current year plus 10) using the as planned
transmission network topology as defined by the most recent RTEP. A second set of
simulations will be conducted for each of the four years using the as planned transmission
network topology plus the upgrade being studied. The upgrade will be included in each of
the four simulation years regardless of the actual anticipated in-service date of the upgrade.
A comparison of these simulations will identify the benefit of the upgrade in each of the four
years analyzed. Annual benefits within the 10-year time frame for years which were not
simulated would be interpolated using these simulation results. A forecast of annual benefits
for years beyond the 10-year simulation time frame would be based on an extrapolation of
the market simulation results from the studied years. A higher-level annual market
simulation will be made for future year 15 to validate the extrapolation results and the
extrapolation of annual benefits for years beyond the 10-year simulation time frame may be
adjusted accordingly. This high level simulation of future year 15 may require a less detailed
model of the transmission system below the 500 kV level.

An extrapolation of the simulation results will provide a forecast of annual upgrade benefits
for each of the anticipated first 15 years of upgrade life, beginning from the projects
anticipated in-service date. The present value of annual benefits projected for the first 15
years of upgrade life will be compared to the present value of the upgrade revenue
requirement for the same 15 year period to determine if the upgrade is cost beneficial and
recommended for inclusion in the PIM RTEP. If the ratio of the present value of benefits to
the present value of costs exceeds 1.25 then the upgrade is recommended for inclusion in
the RTEP.

For each upgrade which is recommended for inclusion in the RTEP, PJM will provide the
level of new generation or DSM per region that would eliminate the need for the
transmission upgrade.

When the economic efficiency project evaluations have been completed, PIJM will schedule
a TEAC or Subregional Committee meeting, as appropriate, to review the results. The timing
of this meeting may depend on the amount and complexity of analysis that must be
performed. It is, however, anticipated that this meeting will take place by April of the
calendar year that begins the subsequent RTEP planning cycle. At this meeting PIM wiill
provide a summary of the analysis results, including an update of the Market Efficiency
analysis, and a description of any recommendations for economic efficiency projects.

2.6.6 Determination of final RTEP market efficiency upgrades

PJM will perform a combined review of the accelerated reliability projects and new market
efficiency projects that passed the economic screening tests to determine if there are
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potential upgrades with electrical similarities. This may result in new projects to replace the
original projects to form a more efficient overall market solution. Stakeholders may also

suggest such potential synergies. PJM will evaluate the cost / benefits of any such resulting
fihybr i daé The finaljlisecf religbility projects and market efficiency projects, including
any Ahybridod pr oj ec tiscussed at & setoed qpartersApmit TEAC a n d
meeting. At this TEAC meeting PJM will review all the Market efficiency plans resulting from

this cycle of market efficiency studies. Recommended projects will be taken to the PIJM

Board for endorsement, and will either be included in subsequent RTEP analysis if there is a
Avolunteero to build the project, or a report wi
Schedule 6 of the PJM Operating Agreement. As part of this request for endorsement, PJM

will provide the written comments submitted by the parties, and will discuss these written
comments with the PJM Board.

Within the limits of confidential, market sensitive, trade secret, and proprietary information,
PJM will make all of the information used to develop the Market Efficiency recommendations
available to market participants to use in their own, independent analyses.

For each enhancement which is analyzed, PJM will calculate and post on its website
changes in the following metrics on a zonal and system-wide basis: (i) total energy
production costs (fuel costs, variable O&M costs and emissions costs); (ii) total load energy
payments (zonal load MW times zonal load Locational Marginal Price); (iii) total generator
revenue from energy production (generator MW times generator Locational Marginal Price);
(iv) Financial Transmission Right credits (as measured using currently allocated Auction
Revenue Rights plus additional Auction Revenue Rights made available by the proposed
acceleration or maodification of a planned reliability-based enhancement or expansion or new
economic-based enhancement or expansion); (v) marginal loss surplus credit; and (vi) total
capacity costs and load capacity payments under the Reliability Pricing Model construct.

For each market efficiency project proposed for RTEP, PIM will also post, as soon as
practical, the following:

a. Anticipated high-level project schedule and milestone dates

b. Final commitment date after which any change to input factors or drivers will
not result in transmission project deferral or cancellation.

After this TEAC meeting, any member of the TEAC can provide written comments within
sixty (60) days of this meeting. These written comments will consist of three (3) sections:

1 Introduction, which will describe the party submitting the comments and
their reason for submitting these comments

1 Summary, which will consist of no more than 3 pages summarizing the
positions described in the written comments

1 Discussion, which will consist of no more than 20 pages describing in
detail the positions taken by the party

8 Hybrid transmission upgrades include proposed solutions which encompass modification to reliability-based
enhancements already included in RTEP that when modified would relieve one or more economic constraints.
Such hybrid upgrades resolve reliability issues but are intentionally designed in a more robust manner to provide
economic benefits in addition to resolving those reliability issues.
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2.6.7 Submitting Alternative Proposals

Any TEAC member or other entity (consistent with PIJM Operating Agreement Schedule 6
provisions), may formally submit alternative proposals for evaluation under the Market
Efficiency analysis at any time, but no later than December 31 of each year RTEP cycle
year in order to be considered in the then-current planning cycle (the RTEP market
efficiency planning analysis carries over from the RTEP cycle year into the first quarter of
the following RTEP planning cycle year.) These alternatives will be posted on the PIJM
Website. PIJM will consider these alternatives, and establish the final set of proposals to be
included in market efficiency analysis. The process of formally submitting proposals is not
limited to transmission solutions but may al so i
established interconnection queue process; or, demand side management and load
management proposals as well. Alternatively, market projects to relieve congestion can be
submitted by market participants through the queue process at any time. PJM will evaluate
these projects under the then current business rules contained in the PJM Tariff and
Operating Agreement.

Regardless of all proposals considered 1 whether proposed by PJM or other parties - PIJM
will est ab¢ o8 hd eppiitgeadime ¢or final commitment date) after which
existing RTEP transmission components will not be deferred or cancelled. This will provide
certainty to developers, owners and investors.

2.6.8 Ongoing Review of Project Costs

To assure that projects selected by the PJM Board for Market Efficiency continue to be
economically beneficial, both the costs and benefits of these projects will periodically be
reviewed, nominally on an annual basis. Substantive changes in the costs and/or benefits of
these projects will be reviewed with the TEAC at a subsequent meeting to determine if these
projects continue to provide measurable economic benefit and should remain in the RTEP.

For projects with a total cost exceeding $50 million, an independent review of project costs
and benefits will be performed to assure both consistency of estimating practices across
PJM and that the scope of the project is consistent with the project as proposed in the
Market Efficiency analysis.

2.7 Evaluation of Operational Performance Issues

As per Schedule 6, section 1.5 of the PIM Operating Agreement, PJM is required to
address operational performance issues and include system enhancements, as may be
appropriate, to adequately address identified problems. To fulfill this obligation, PIJM
Transmission Planning staff and Operations Planning staff annually review actual operating
results to assess the need for transmission upgrades that would address identified issues.
Typical operating areas of interest in these reviews include Transmission Loading Relief
(TLR) and Post Contingency Local Load Relief Warning (PCLLRW) events.

The first operational performance issue to be addressed through the RTEP was an upgrade
of the Wylie Ridge 500/345 kV transformation. The metric applied to designate Wylie Ridge
an operational performance issue was the TLR metric. This same metric is applied
consistently across the PJM footprint.

In addition, PJM has also developed and initiated use of a tool for Probabilistic Risk
Assessment (PRA) of transmission infrastructure.
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infrastructure has been identified as particularly suited for assessment using this tool. PRA
is further discussed in following sections.

2.7.1 Operational Performance Metrics

Events and metrics considered in the annual operational performance reviews are not

limited to a specifically defined list and will be responsive to events and conditions that may

arise. In addition, PJM stakeholders mayrais e oper ati onal i ssues to PJM
consideration during the RTEP process through interactions with the Planning, TEAC or

Subregional RTEP Committees.

The PIM TLR metric identifies facilities that result in over 1,000 hours or 100 occurrences of
TLR level 3 or higher on an annual basis. These facilities will be evaluated through the
RTEP process for system enhancement.

For PCLLRW events, PIJM will review all such events after the conclusion of the peak
season. The initiating facilities will be determined and the expected impacts of planned
RTEP upgrades will be reviewed and the need for additional planned upgrades will be
evaluated.

PRA evaluation uses an economic analysis of the cost of the investment that mitigates a risk
and the dollar value of the avoided risk. The mitigation strategy cost, prime rate and
payback period are used to determine if the strategy cost is less than the value of risk.
Projects with lower cost than risk are candidates for the RTEP.

2.7.2 Probabilistic Risk Assessment of PIJM 500/230 kV Transformers

One significant el ement of PJMO0s operational per
aimed at anticipating significant transmission loss events. PJM integrates aging

infrastructure decisions into the ongoing RTEP process: analysis, plan development,
stakeholder review, PJM Board approval, and i mpl
Thus, the aging infrastructure initiative implements a proactive, PIJM-wide approach to

assess the risk of transmission facility loss and to mitigate operational and market impacts of

such losses.

PRAGs initial i mpl ementation at PJM is a risk me
potential economic and reliability consequences of transmission system equipment losses.

In collaboration with academia, vendors and member TOs, PJM integrated various input

drivers into a transformer PRA initiative to manage 500/230 kV transformer risk. In the case

of the 500/230 kV transformers, risk is the product of the probability of incurring a loss and

the economic consequence of the loss. Probability of loss is determined based on the

individual transformer unitds condition assess me
impact is based upon the duration of the loss and the accumulation of unhedgeable

congestion costs, or the increased cost of running out of merit generation to meet load

requirements after a transformer loss. If lead times for 500/.230 kV transformer units are as

great as eighteen months, then outage durations can be long if adequate loss mitigation is

not in place. The PRA outputs the annual risk to the PJM system of each transformer unit in

terms of dollars. The annual risk dollars are then used to justify mitigating solutions such as

redundant bank deployment, proactive replacement or adding spares. The deployment

strategy chosen will depend on the level of risk mitigation and reliability benefit.
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While initially developed for aging 500/230 kV transformers, the PRA tool is capable of
assessing other equipment types and other transformer voltage classes. The PRA tool is
commercially available software.
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Attachment A: PJM Baseline Cost Allocation Procedures

A.1 Purpose

One of the responsibilities of PIJM as an RTO is to allocate the cost responsibility for all
system reinforcement projects including projects required for Customer interconnection
requests, baseline transmission reliability upgrades and market efficiency upgrades. The
cost allocation procedures used by PJM for baseline upgrades are described below. Manual
14A addresses request-driven upgrade cost allocation procedures.

A.2 Scope
The PJM Cost Allocation Procedures are presentec
Transmission I nterconnection Cost Allocation Met

methodology for projects required for generator and transmission interconnections in
Manual 14A and: fASchedule 12 Cost Allocation Prc
Reliability and Mar ket Efficiency Upgradesodo desc
baseline transmission reliability and market efficiency upgrade project requirements.

A.3 Schedule 12 Cost Allocation Process for Baseline
Transmission Reliability and Market Efficiency Upgrades

In addition to allocating the costs of interconnection projects (described above), PIM is
responsible, under Schedule 6 of the Operating Agreement and Schedule 12 of the Tariff,
for determining the cost allocation of all RTEP upgrades and submitting them to the PIM
Board for approval. Allocation of transmission upgrades for reliability is cost-causation
based. With respect to reliability, the determination of benefit is based on the elimination of
a reliability criteria violation. The parties causing the violation are the parties that benefit
through the elimination of the violation and the quantification of the benefit is based on the
relative contribution to the violation being eliminated. Accordingly, each cost allocation
calculation is based on the particular assumptions used to determine whether or not a
violation exists of a particular criterion.

A.3.1 RTEP Baseline Cost Allocation

PIJMbs allocation of cost responsibility for RTEF
with these provisions is based on cost causation. The market participants (typically load)

that create the circumstances that would constitute a violation of reliability criteria are those

that will benefit from elimination of that violation. Therefore, the quantification of the relative

benefits of eliminating the violation, and thus the quantification of relative responsibility for

the cost of the system upgrade(s) needed to remove the violation, is based on the relevant

mar ket participantsd relative contribution to tfF

The planning (modeling) assumptions associated with each reliability criterion in PIM are
highly prescriptive, such that discretion cannot be applied to manipulate the determination
that a violation does or does not exist. The reliability criteria and the associated modeling
rules were established in this way specifically to ensure consistency of application and
ability to replicate results. In this way, once it is determined that an applicable criterion has
been violated, it is a simple matter to determine the extent to which load within each
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transmission zone contributes to that violation. That relative contribution then establishes
the appropriate, proportional allocation to each zone of the costs required to remove the
violation.

To the extent that a criteria violation is based on the thermal limits of a transmission facility,
the cost allocation is based directly on the relative contribution of the load in each zone to
the flow on that facility. For criteria violations based on voltage criteria, thermal surrogates
are determined, such that the flow on a transmission facility or group of facilities best
correlates to the reactive performance of the system at the point of the criteria violation. The
same approach described above is then utilized to simulate incremental flows on the limiting
facilities, i.e., the thermal surrogate that best correlates to the violation. Accordingly, the cost
allocation for the solution to the voltage criteria violation is, again, based on the relative
contribution of load in each zone to flow on the limiting facility, in these cases, the thermal
surrogates.

Under this approach to cost allocation, it is entirely possible, and certainly consistent with
the philosophy of assessing relative cost-causation, that the costs of upgrades that are
required to mitigate criteria violations in one transmission zone may be allocated in
significant part to load in other transmission zones. While many required transmission
upgrades are allocated entirely to load within the same zone where the criteria violation and
the related upgrade are located, the nature of large, integrated transmission systems like the
PJM system is such that the needs of one area can cause or contribute to problems in other
areas. The planning process identifies the most effective solutions to criteria violations
without regard to the location of the load that causes such violations. Therefore,
responsibility for the costs of baseline upgrades likewise must be allocated to those who
cause such costs to be incurred, regardless of their physical location relative to the location
of the baseline upgrade required to ensure the reliability of their service.

The basic steps for calculating the cost allocations for baseline upgrades can be
summarized as follows:

Generator Deliverability and NERC Category C Load Flow Violations

Calculate the Distribution Factor (DFAX), where DFAX represents a measure of the effect of

each zonebés |l oad on the transmission constraint
determined by power flow analysis. The source used for the DFAX calculation is the

aggregate of all PIJM generation and the sink is each Transmission Owners peak zonal load.

Mul tiply each DFAX by each zonal |l oad to deter mi
that requires upgrading.

Divide MW impact for each zone by sum of all MW impacts to yield baseline cost allocation
factors.

Load Deliverability Violations

Calculate the Distribution Factor (DFAX), where DFAX represents a measure of the effect of

each zonedés | oad on the transmission constraint
determined by power flow analysis. The source used for the DFAX calculation is the

aggregate of all generation external to the study area and the sink is the peak zonal load for

each Transmission Owner within the study area.

Mul tiply each DFAX by each z dvwanpactoo thelfacility det er mi
that requires upgrading.
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Divide MW impact for each zone by sum of all MW impacts to yield baseline cost allocation
factors.

Manual 14B: PJM Region Transmission Planning Process
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Market Efficiency Allocation

[As of the effective date of this Revision 12 of Manual 14B, the cost allocation method for
transmission upgrades is currently being debated at the FERC and is yet to be determined.
Neither the RPPWG nor Planning Committee are recommending or endorsing any cost
allocation method, pending the outcome of the proceedings at the FERC.]

The dollar benefit in all zones with affected load is summed and the final allocation is the

zonal dollar benefit divided by the total dollar benefit.

RTEP Baseline Cost Allocation Representative Example

In order to explain the derivation of baseline cost allocation factors, PJM offers the following
representative example based on Upgrade # b0174, an upgrade to the Portland i

Greystone 230 kV circuit.

Cost Allocation Procedure

AE

JCPL

Neptune

PSE&G

RECo

1. Calculation of Distribution Factors

(DFAX), representing a measure of the

i mpact of each zoneog
requiring the mitigating upgrade in the first
place, as determined by power flow

analysis.

0.27%

2.42%

3.57%

2.76%

3.02%

2. Transmission Owner Load (MW)

2995

6713

685

10760

445

3. Calculate MW Impact (MW) of each TO
zone by multiplying DFAX by TO Load.

8.09

162.45

24.45

296.98

13.44

4. Total MW Impacts (MW) across zones

505.41

5. Calculate cost allocation factors by
dividing each zonebobs
Total MW Impact across all zones. (Values

rounded)

1.00%

32.00%

5.00%

59.00%

3.00%
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Attachment B: Regional Transmission Expansion Pland Scope and
Procedure

B.1 Purpose

The purpose of the Regional Transmission Expansion Plan (RTEP) is to develop plans
which will assure reliability and meet the demands for firm transmission service in the PIM
Region as described in Schedule 6 of the Operating Agreement.

B.2 Scope

As part of its ongoing responsibility, PJM Interconnection, LLC (PJM) will prepare a Regional
Transmission Expansion Plan (RTEP) which shall consolidate the transmission needs of the
region into a single plan. The RTEP shall reflect transmission enhancements and
expansions, load and capacity forecasts, and generation additions and retirements for the
ensuing five years. The RTEP shall also reflect new transmission construction and right-of-
way acquisition required to support load growth in years 6 through 15.

The RTEP will:

A. Providea5year plan (Anear term pland) to addr ess
to expand or enhance the transmission system must be made in the near term in
order to meet scheduled in service dates.

B.PIM wi | | develop the necessary documentati on
and updates to demonstrate compliance with applicable criteria. Such
documentation may include the most recent Baseline study for each year in the
near-term planning horizon (current year through current year plus 5,) annual
changes to each yearb6s baseline study assump
and load compared to the current year's assumptions for each respective study
year, and retool studies to evaluate and ensure compliance with applicable
standards and criteria for significant changes proposed to the system
(Interconnection and New Service Requests.) The need for additional baseline
retools will be considered and any needed restudy will be performed and reported.

C. Provideals-year plan (Al ong term pland) to addres
and right-of-way acquisition. System evaluations will be performed to:

1 ldentify overloads 230 kV and above due to load growth for years 6
through 15. This will be completed using DC analysis only.

1 Include in the RTEP any new 230 kV or 345 kV circuits identified as
required to support load growth in years 6 through 8.

1 Include in the RTEP any right-of-way acquisition required for any new 230
kV or 345 kV circuits identified as required to support load growth in years
9 and 10.

1 Include in the RTEP any new circuits 500 kV or greater identified as
required to support load growth in years 6 through 12.
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1 Include in the RTEP any right-of-way acquisition required for any new
circuits 500 kV or greater identified as required to support load growth in
years 13 through 15.

D. Include reactive planning to determine if any new transmission identified in the 15-
year plan should be accelerated to mitigate identified voltage criteria violations.
Additional details for the reactive planning follow:

1 Development of a 10-year RTEP base case that will include Transmission
Owner reactive plans.

1 The long term plan voltage analysis will be performed using contingencies
345 kV and greater and monitoring substation voltages 345 kV and
greater. Analysis of lower voltage systems will be completed on an
exception basis only.

1 Voltage analysis will be performed for areas where PJM identified thermal
problems in years 6 through 15 or other areas as identified by PJM.

1 Based on the results of the voltage analysis, PIJM will recommend
appropriate modifications to the RTEP through the Transmission
Expansion Advisory Committee.

E. Provide an assessment based on maintaining t
economic manner.

F. Avoid any unnecessary duplication of facilities.

G. Avoid the imposition of unreasonable costs on any Interconnected Transmission
Owner (ITO) or any user of transmission facilities.

H. Take into account the legal and contractual rights and obligations of the
Interconnected Transmission Owners.

I. Provide, if appropriate, alternative means for meeting transmission needs in the
PJM Region.

J. Provide for coordination with existing transmission systems and with appropriate
interregional and local expansion plans.

K. Include a designation of the Interconnected Transmission Owner or Owners or other
entity that will own a transmission facility and how all reasonably incurred costs are
to be recovered.

r

Identify local system limitations discovered in analyzing the Transmission System.

M. Include Scenario Planning evaluations beginning in mid-2006. Scenario Planning
examines the long-term impacts on the reliability of the PIM system from
uncertainty with respect to certain assumptions implicit in the development of the
RTEP. PIM will examine the effects of uncertainty with respect to selected variables
such as economic growth effect on the Load Forecast, Circulating transmission flow
effects on system deliverability and generation scaling sensitivities.

N. Include Probabilistic Risk Assessment (PRA) of Aging Transmission System
Infrastructure beginning in 4Q, 2006. PRA is employed to mitigate transformer risk
on the bulk power system. The consequences of a failure, both reliability and
economic impacts, are then considered to implement, when appropriate, a
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proactive, PIJM-wide approach to mitigate operational and market impacts to such
failures.

The RTEP will not;

A.

Include an evaluation of Transmission Owner transmission expansion or
enhancement plans for local area load supply, which are not needed for reliability,
market efficiency or operational effectiveness of the Transmission System and do
not otherwise negatively impact the Transmission System. These Transmission
Owner projects (Supplemental Projects) will be identified in the RTEP for
information purposes and tracked for possible future impact implications.

Include any upgrades based solely on scaling up of generation to solve load flow
studies for years 6 through 15.

B.3 Procedure

I.  Solicit input and coordinate with Transmission Expansion Advisory Committee (TEAC)
and, as appropriate, TEACOG6s Subregional RTEP

A.

E.

Present the preliminary results of the most recent, applicable NERC regional
reliability council (ReliabilityFirst and SERC) Reliability Assessments and the most
recent PJM Regional Transmission Expansion Plan (RTEP).

Present a summary of the transmission expansion or enhancement needs that will
be addressed in the RTEP.

Provide periodic updates to the TEAC on status of the RTEP.

Solicit input on future transmission needs and requirements from those who will not
be contacted directly as listed below.

Schedule and facilitate Subregional RTEP committee reviews as may be needed to
foster the goal of a transparent and participatory planning process.

II. Identify known Transmission System expansion or enhancement needs from the
following plans and analysis results:

A.

IO MmMOOw

Most recent, applicable Reliability Assessments (ReliabilityFirst and SERC) i (on
PJM website)

Most recent PJM Annual Report on Operations i (on PJM website)
PJM Load Serving Entity (LSE) capacity plans

Generator and Transmission Interconnection requests
Transmission Owner transmission plans

Interregional transmission plans.

Firm Transmission Service Requests

PJM Transmission Expansion Advisory Committee (TEAC) and Subregional RTEP
Committee input

PJM Development of Economic Transmission Enhancements
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(AGI Co0) and/ or Transmission Interconnection Ct
discussion with PJM concerning plans for siting generating and/or transmission
facilities.

Typical items to be included are as follows:

A. GIC and/or Merchant Transmission Facilities developer project status, schedule,
and milestones.

B. PJM will review the status of studies currently being performed or scheduled to be
performed by PJM for the GIC and/or Merchant Transmission Facilities developer.

IV. GIC and/or Merchant Transmission Facilities developer plans will be included in the
RTEP based on the following criteria:

A. Developer must be presently engaged in discussion with PJM concerning their plans
for siting generating and/or transmission facilities and actively pursuing those plans.
Interconnection Studies in response to requests for Generator and/or Transmission
Interconnections will be conducted in accordance with the following scope:

1 ldentify transmission enhancements required to meet reliability
requirements over the next 5 years.

1 No studies will be conducted beyond 5 years for interconnection projects.

9 ABHtor o costs wildl be applicable toward
the RTEP Baseline.

B. GIC and/or Merchant Transmission Facilities developer plans will be treated equal
to LSE plans submitted via EIA 411 in that they will be explicitly modeled and
explicitly included in the RTEP report.

C. GIC and/or Merchant Transmission Facilities developer plans, which have not been
released publicly, will be masked to the greatest extent possible to preserve the
confidentiality of the developerds identity

D. GIC and/or Merchant Transmission Facilities developer plans, which were
developed as a result of a PJM feasibility study or are being developed in
conjunction with a PJM feasibility study being performed concurrent with the RTEP
process, will be evaluated explicitly during the RTEP.

E. GIC and/or Merchant Transmission Facilities developer plans which have not
undergone a PJM feasibility study or are not actively being developed as a result of
an agreement executed with PJM to perform a feasibility study concurrent with the
RTEP process, will only be considered to the extent that the GIC generator
installation or Merchant Transmission Facilities developer facility may affect the
sensitivity of transmission enhancement or expansion alternatives which are being
evaluated.

V. PJM will exchange information and data with each Transmission Owner (TO) for the
purpose of developing RTEP assumptions in preparation for the Subregional RTEP
Committee assumptions meeting. Typical items to be included are as follows:

A. TOs will verify their transmission and capacity plans.
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B. TOs and PJM will discuss the status, impact, and schedule of relevant studies in
which they are mutually engaged in performing.

C. TOs will provide information concerning the contractual rights and obligations which
PJM must consider per the RTEP protocol as listed in Schedule 6 of the PIM
Operating Agreement.

D. TOs will provide PIM with any information related to concerns, operating
procedures, or special conditions for each o
consider related to the analysis to be performed for the RTEP.

E. TOs wi | | di scuss the accuracy of PJMO&6s | oad
systems including the impact of using the present representation for each of the
TO6s underlying systems.

F. TOs will identify system needs which are currently not identified by published
transmission plans but could be included for consideration during the RTEP
analysis.

G. TOs will provide the names, addresses, telephone numbers, FAX number, and
email address for personnel identified to interact with PJM on matters dealing with
the RTEP process.

H. TOs will provide a confidentiality statement regarding all information released to the
TO by PJM during the course of the RTEP process.

I.  TOs will provide information on new loads or changing loads that will impact the
transmission plan.

VI. PJM will include available information from neighboring TOs / Regional Transmission
Operators, gained in the course of interregional planning activities, related to plans in
other regions which may impact the PJM RTEP.

VIl. RTEP Analysis General Assumptions:

A. PJM System Models will be drawn from the PIJM and applicable regional reliability
council (ReliabilityFirst and SERC) central planning database which includes
transmission plans consistent with the most recent FERC 715 Report and most
recent Regional EIA-411 Reports.

B. LSE capacity models are to be based on the most recent Regional EIA-411 Reports.
C. GIC capacity plans will be modeled as described in Procedures Ill and IV.

D. When the PJM load in the RTEP model exceeds the sum of the available in-service
generation plus generation with an executed ISA, PJM will model new generation to
accommodate additional load growth by including queued generation that has
received an Impact Study.

PJM Load Forecasts are to be based on the most recent LAS Report.

F. Power Flow models for world load, capacity, and topology will be based on the most
recent Eastern Reliability Assessment Group (ERAG) power flow base cases.

G. Generation outage rates will be based on the most recent generator unavailability
data available to PJM. Estimates, based on historical outage rates for similar in-
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service units, will be used for all generating units in the neighboring regions and for
all future PIM units.
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H. Firm sales to, and firm purchases from, regions external to PJM will be modeled
consistent with the ERAG base interchange schedule.

. Only PJMO6s share of genserve®IMlaach Generbtibn be model
located within PJM, but not committed to PJM, will be accounted for in the
interchange schedule.

J. The Reliability Principles and Standards as shown on Attachment D to this Manual
14B, APJM Reliability Planning Criteria.o

K. Stability analysis and short circuit studies will also be performed.

L. All PIM Transmission System facilities 100 kV and greater, and all tie lines to
neighboring systems will be monitored.

M. Contingency analysis will include all facilities operated by PJM.

N. The published line and transformer thermal ratings at ambient temperatures of 50 F
(10 C) winter and 95 F (35 C) summer will be used for all facilities.

O. The voltage limits applied for planning purposes will be the same as applied in PIM
Operations.

P. PS/ConEd PAR Flows: Model a 1000MW import at Waldwick and 1000MW Export
at Goethals and Farragut with Ramapo PARS controlling 920 MW to NYPP. Except,
for load deliverability testing, the export to ConEd at Goethals and Farragut may be
decreased to 600 MW to represent a 400 MW emergency PJM purchase from NY
for the capacity deficiency conditions being modeled. Likewise, the Ramapo setting
is changed to 1000 MW into New Jersey.

Q. Assumptions used for the economic analysis and comparison of alternatives will be
included in the report.

R. Planning and Markets will, annually based on historical data, develop a circulation
model to be applied to the 5 year RTEP base case. This assumption will be
reviewed with the PIM Planning Committee prior to implementation.

VIII. Evaluate Transmission enhancement and expansion alternatives and develop a
coordinated Regional Transmission Expansion Plan.

A. Develop solution alternatives for regional and subregional transmission needs.

B. Evaluate solutions on a regional basis and optimize solutions to address needs on a
coordinated regional basis in a single plan.

C. Test the single regional plan for reliability, economy, flexibility, and operational
performance based on forecasts for future years.

IX. RTEP Deliverables

A. A 5-year plan, which includes recommended regional transmission enhancements,
including alternatives if applicable, that address the transmission needs for which
commitments need to be made in the near term in order to meet scheduled in-
service dates.
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B. The 5-year plan will include planning level cost estimates and construction
schedules.

C. The 5-year plan will specify the level of budget commitments which must be made in
order to meet scheduled in-service dates. The commitment may include facility
engineering and design, siting and permitting of facilities, or arrangements to
construct transmission enhancements or expansions.

D. The 15-year plan will identify new transmission construction and right-of-way
acquisition requirements to support load growth.

B.4 Scenario Planning Procedure

Beginning in mid-2006, PIM will include scenario planning evaluations as part of the RTEP
process. Scenario planning examines the long-term impacts on the reliability of the PJM
system due to uncertainty with respect to certain assumptions implicit in the development of
the RTEP. PJM will examine the effects of uncertainty with respect to selected variables
such as economic growth effect on the load forecast, circulating transmission flow effects on
system deliverability and generation sensitivities. In the course of the RTEP planning cycle
scenario planning will evaluate Transmission System requirements, as may be necessary to
ensure the robustness of the RTEP. The following sensitivities will be considered:

I. Load forecast for economic growth

The current 90/10 load values only account for weather uncertainty and do not consider
economic growth deviations. An economic growth sensitivity may consider the effects of
high economic growth factors and higher than forecast loads to determine the impact on
RTEP baseline upgrades identified for years 6 through 10 for:

1 Eastern PJM Mid-Atlantic Region (PSE&G, JCP&L, PECO, Delmarva, AE
and RECO).

Southwestern PJM Mid-Atlantic Region (PEPCO and BG&E).
Western PJM Mid-Atlantic Region (MetEd, PPL, UGI and Penelec).
PJM Western Region (ComEd, AEP, Dayton, Duquesne and AP).
PJM Southern Region (Dominion).

= = =4 =

System upgrades identified as required in years 6 through 10 may be advanced if the
initiating overload occurs in an earlier year due to the high economic growth factor
scenario.

Il.  Circulation

Circulation assumptions included in the RTEP baseline analysis will be reviewed for
appropriate sensitivities.

Ill. Generation sensitivities

When the PJM load in the RTEP model exceeds the sum of the available in-service
generation plus generation with an executed ISA, PIJM will model new generation to
accommodate additional load growth by including queued generation that has received
an Impact Study. This newly added generation could affect the load deliverability results
either by advancing or mitigating limits. Generation sensitivities may be examined as
appropriate to add information regarding the impacts of any such generators with less
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certain in-service dates. In addition, in areas that are experiencing load deliverability
issues, sensitivities to the mitigating effects of new local generation may also be
guantified.

Manual 14B: PJM Region Transmission Planning Process
Attachment B: Regional Transmission Expansion Plan i Scope and Procedure

PJM will analyze the results of any generation sensitivities for consideration of
adjustments to any new transmission or ROW acquisition previously identified in the
RTEP for years 6 through 15.

IV. Additional Information

For any overloads that resulted in transmission or ROW acquisition in years 6 through
15, PIM will provide the level of new generation or DSM per region that would eliminate
the need for the transmission or ROW acquisition.
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Attachment C: PJM Deliverability Testing Methods

C.1 Introduction

Schedule 10 of the PIM Reliability Assurance Agreement states that Capacity Resources
must be deliverable, consistent with a loss of load expectation as specified by the Reliability
Principles and Standards, to the total system load, including portion(s) of the system in the
PJM Control Area that may have a capacity deficiency at any time. Certification of
deliverability means that the physical capability of the transmission network has been tested
by the Office of the Interconnection and found to provide service consistent with the
assessment of transfer capability internal to PJM as set forth in the PIM Tariff and, for
Capacity Resources owned or contracted for by a Load Serving Entity, that the Load
Serving Entity has obtained Network Transmission Service or Firm Point-to-Point
Transmission Service to have capacity delivered on a firm basis under specified terms and
conditions .

PJM determines the Capacity Requirement for the entire PIM footprint to achieve this
reliability objective assuming sufficient network transfer capability will exist. The energy from
generating facilities that are ultimately committed to meet this capacity requirement must be
deliverable to wherever they are needed within PJM in a capacity emergency. Therefore,
there must be sufficient transmission network transfer capability within PIM. PIJM
determines sufficiency of network transfer capability through a series of Deliverability tests.

It is important to point out that deliverability ensures that the PIM Transmission System is
adequate for delivery of energy from the aggregate of capacity resources to the aggregate
of PIJM load. Additionally, the generator deliverability test determines whether a generator
gualifies for the status of a "certified" capacity resource with respect to the installed capacity
obligations imposed under the Reliability Assurance Agreement. It does not guarantee any
rights to specific generators to deliver energy to specific loads within PIM. Nor does it
guarantee any rights to generators to produce energy during any particular set of
operational circumstances. Deliverability ensures that the Transmission System within PIJM
can be operated within applicable Reliability Criteria and, ensures within those criteria that
regional load will receive energy, with no guarantee as to price, from the aggregate of
capacity resources available to PJM.

Failure of the deliverability test for a new capacity resource will result in denial of full
capacity rights for the generator until such generator deliverability deficiencies are corrected.
Failure of load deliverability tests will result in the initiation of appropriate mitigation actions
including securing additional capacity resources, reduction of peak load and/or an
enhancement to the Transmission System to
power.

C.2 Deliverability Methodologies

To maintain reliability in a competitive capacity market, capacity resources must contribute
to the deliverability of energy within PJM in two ways. First, within an area experiencing a
localized capacity emergency, or deficiency, energy must be deliverable from the aggregate
of the available capacity resources to load. Second, capacity resources within a given
electrical area must, in aggregate, be able to be exported to other areas of PJIM. PJM has
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developed testing methodologies to verify compliance with each of these deliverability
requirements.

C.3 Overview of Deliverability to Load

The first of these tests, the delivery of energy from the aggregate of available capacity
resources in one PJM electrical area and adjacent non-PJM areas (support from external
areas may be considered to meet deliverability to the extent such support may be
reasonably expected) to another PIM electrical area experiencing a capacity deficiency, is
the more common deliverability test that has been utilized within PIJM for some time. It is
often discussed in the context of demonstrating the "deliverability to the load" as opposed to
the "deliverability of individual generation resources". This ensures that, within accepted
probabilities, energy can be delivered to each PJM load area from the aggregate of capacity
resources available to PJM (regardless of ownership). These tests address reliability only
and do not address the economic performance of the system.

For the adequacy of generating capacity of the entire PJM footprint, the acceptable loss of
load expectation (LOLE) is based on load exceeding available capacity, on average, during
only one occurrence in ten years (1/10). This concept of deliverability coincides with the
assumptions inherent in the determination of the PIM Installed Reserve Margin (IRM), i.e.
the total amount of installed capacity necessary to be at the disposal of the PJM operator to
ensure delivery of energy to load consistent with an LOLE of 1/10. The determination of the
IRM is based on the assumption that the delivery of energy from the aggregate of available
capacity resources to load within the PJM footprint will not be limited by transmission
capability. This assumption depends on the existence of a balance between the distribution
of generation throughout PJM and the strength of the Transmission System to deliver
energy to portions of PIJM experiencing capacity deficiencies.

The specific procedures utilized to test deliverability from the load perspective involve the
calculation of Capacity Emergency Transfer Objectives (CETO) and Capacity Emergency
Transfer Limits (CETL) for the various electrical areas of PJIM. A CETO value represents the
amount of energy that a given area must be able to import in order to remain within an LOLE
of 1 event in 25 years (1/25) when that area is experiencing a localized capacity emergency.
The LOLE calculation takes into account all generation within the study area including that
which may not be a PJM capacity resource. The CETL represents the actual ability of the
Transmission System to support deliveries of energy to an electrical area experiencing such
a capacity emergency. Providing that the CETL for a given area exceeds the CETO for that
area, the test is passed and, on a probabilistic level, the area will be able to import sufficient
energy during emergencies. The Transmission System is tested at a LOLE of 1/25 so that
the transmission risk does not appreciably diminish the overall target of a 1/10 LOLE for
PJM.

To test the assumptions used in the development of the PIM Installed Reserve Margin,
electrically cohesive load areas must first be defined. The historical implementation of this
test based these areas on Transmission Owner service territories and larger geographical
zones comprised of a number of those service territories. Current study areas include the
definition of smaller areas, within service territory boundaries. These areas, known as
Locational deliverability Areas (LDAs) were defined based on the impact of generators,
potentially within the area and on the contingencies known to limit operations in the area.
Similar techniques may be used to form future new areas to establish incentives for
infrastructure that promotes reliability.
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PJIM will analyze the need for the addition of an LDA if either of the following criteria is met:
1 RTEP Market Efficiency Analysis

Constrained facilities will be identified utilizing the market efficiency analysis. Facility
constraints that are not resolved by an existing approved RTEP upgrade are identified for
further consideration. PJIM may propose a new LDA when annual market efficiency analysis
identifies persistent congestion on a 500 kV or above facility or interface for multiple years
beyond the next BRA.

1 RTEP Long Term Planning

Manual 14B: PJM Region Transmission Planning Process
Attachment C: PJM Deliverability Testing Methods

Future constrained facilities or clusters of facilities are identified utilizing the long term
planning analysis. Potential facilities are screened using thresholds that are utilized in the
RTEP long-term planning studies. This analysis is updated annually based on approved
RTEP upgrades. 500 kV and above facilities that advance more than three years between
RTEP cycles are identified for further consideration. If the driver for a 500 kV facility
advancing more than three years is linked to a specific event (e.g. significant generation
retirement), it may require further analysis.

Once a facility has been identified utilizing the above methods, distribution factor analysis is

utilized to determine the specific busses included in the analyzed LDA. The model used to

determine the load bus distribution factors would include all approved RTEP upgrades. A

distribution factor cutoff is established based on one ofthe exi sting LDAG6s, and
upon an analysis of the specific system topology and the identified constrained facilitiy(s).

These procedures are consistent with the changing nature of load responsibility under
wholesale and retail access and provide a wider range of information about the performance
of the Transmission System as electrical areas of different sizes are evaluated. The
sequence of evaluating areas of differing size involves nesting small sub-areas into larger
areas and finally areas into larger geographical areas of PJM to help identify the
interrelationships between local and large geographical area deliverability problems.

After an area is defined, two generation patterns must be established. The first represents
the capacity resource deficiency within the area. Based on the calculated CETO for the
area, sufficient resources must be removed from service to create a need to import energy
into the area. As the magnitude of the deficiency is adjusted, single contingency analysis is
used to establish the CETL value. The second generation pattern required represents the
dispatch of the remainder of PJM and surrounding non-PJM areas, comprised of a much
larger number of generators not experiencing any emergency conditions. The larger area in
PJM is modeled as experiencing only normal levels of unit outages simulated through a
uniform reduction of all on-line generation. The reduction is based on an average Equivalent
Forced Outage Rate (EFORd) as that term is defined by NERC standards
(http://www.nerc.com/page.php?cid=4|43|47) for PJIM capacity resources.

Thermal studies to determine potential overload conditions are evaluated using a
probabilistic approach whereby up to 10,000 different generation outage scenarios within
the study area are simulated to determine an expected value for the various facility loading
levels under test at the CETO. Voltage analysis uses a combination of discrete generator
outages and scaled generator output under test at the CETO.
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C.4 PIM Load Deliverability Procedured Capacity Emergency
Transfer Objective (CETO)

The Capacity Emergency Transfer Objective (CETO) analysis determines a target MW
import value for a test area that ensures sufficient transmission capability to access
available external capacity reserves. The import value determined is a measure of the
transmission capability required by the test area so that the area does not experience a
modeled, transmission induced loss of load event more frequently, on average, than 1 in 25
years. This test ensures comparability of transmission service to all areas within the PIJM
Region.

The CETO foreachsub-ar ea in PJM is determined separately
software to perform a single area reliability study for each load area. The system models are

based on the latest RTEP load and capacity data available at the time of the study. Only the

load and capacity within the study area are modeled while the capacity supply from outside

the study area is assumed unlimited. The transmission system is not modeled. The CETO is

the import capability value that is necessary for the study area to achieve the CETO

reliability standard. The CETO reliability standard is one event in 25 years.

More detail is available by referring to PJM Manual 20 i Resource Adequacy Analysis at
http://www.pjm.com/documents/manuals.aspx

C.5 PJM Load Deliverability Procedured Capacity Emergency
Transfer Limit (CETL)

1.0 Introduction

PIM specifies a reliability objective regarding ¢
available capacity assistance. The purpose of performing a Capacity Emergency Transfer

Objective/Limit Study (CETO/CETL) also known as a Load Deliverability study is to verify

that this objective is met. Load Deliverability analysis is therefore one of the tests applied to

validate the deliverability of PJM capacity resources to PJM load. Load Deliverability

analysis is performed for a study area. At present, load deliverability study areas consist of

individual zones, sub-zones and the geographical combinations of zones. Eighteen zones

and sub-zones have thus far been identified. The zones correspond to the present power

flow areas of the PJM operating companies. Five global study areas which are geographical

combinations of power flow zones have thus far been identified.

2.0 Study Objectives

The goal of a PJM Load Deliverability study is to establish the amount of emergency power

that can be reliably transferred to the study area from the remainder of PIJM and the areas

adjacent to PJM in the event of a generation deficiency within the study area (the study

areab6és CETL). This transfer | imit, i n combinatic
to determine if the import capability required to meet the reliability objective is sufficient. An

indicator of the amount of reserve transfer capacity (if any) available is also provided.
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3.0 General Procedures and Assumptions
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3.1 Independent Study Area Generation Capacity Deficiency

For the purposes of analysis, each tested study area within the PJM control area is
assumed to be experiencing a generation deficiency independently. Thus, the remainder of
PJM and adjacent non-PJM areas are operating normally and are assumed to be able to
supply the study area with emergency power up to the limit of their available reserves. Load
in all other areas beyond the area under test will be modeled at 50/50 load level reduced by
forecast energy efficiency. The amount of reserves considered available from any adjacent
non-PJM area may be changed to reflect historical data. Generally the procedure first tests
the limit based on PJM reserves. The resource supply is opened to areas external to PJM as
necessary, based on a reasonable expectation of such external support.

3.2 Consistency with PJM Emergency Operations Procedures

In all cases, the study area CETL analysis should reflect actual PJM emergency operations
procedures designed to make as much power available to the deficient study area as
possible under the prevailing system conditions. This should include (but is not limited to):

1 The operation of any available PJM generation regardless of system
economics.

1 The activation of any PJM Load Management (LM) schemes that may
serve to unload limiting facilities to the extent that it does not reduce the
load in the area under test below expected 50/50 load reduced by
forecast energy efficiency levels.

1 The modification of any transfers modeled in the base case.

1 The adjustment of any Phase Angle Regulators (PARs) which PJM or
PJM member companies control (within existing agreements for
emergency operation).

1 The activation of any approved PJM or PJM member company operating
procedure (procedure descriptions are available in Manual 3.)

1 Re-dispatch of capacity resources in PIJM are allowed internal to the
study area to relieve an overload provided that the CETO is increased by
the amount of generation re-dispatch required to eliminate the internal
overload.

3.3 Study Area Definitionsd Zonal and Global

A study area may consist of a single PJM transmi
kV and below for the Mid-Atlantic system) with its connected load and generation. In this

case, the study area is referred to as a Zonal study area. A study area may also consist of a

geographical combination of various transmission systems (with all connected load and

generation) sharing common bulk facilities for importing power. For this combination type of

study area, a Global CETL analysis will be performed in which all load and generation in the

area will be modeled internal to the study area. Assessment of both Global and Zonal Load

Deliverability analyses will identify the most restrictive emergency import margins with

respect to reliability criteria and deliverability of capacity resources.
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PJM Global CETL Study Areas

Eastern Mid-Atlantic Area i Comprises all load and generation connected 500 kV and lower
in PECO, PSE&G, JCP&L, Delmarva, AE, and RECO.

Southern Mid-Atlantic Area i Comprises all load and generation connected 500 kV and
lower in BG&E and PEPCO.

Western Mid-Atlantic Area i Comprises all load and generation connected 500 kV and lower
in Penelec, Met-Ed and PP&L.

Mid-Atlantic Region i Comprises all load and generation connected 500 kV and lower in
Penelec, Met-Ed, PP&L, BG&E, PEPCO, PECO, PSE&G, JCP&L, Delmarva, AE and
RECO.

Western Region i Comprises all load and generation connected 765 kV and lower in
ComkEd, ATSI, AEP, Dayton, DEOK, Duguesne and AP. Note that CPP is within the ATSI
transmission Zone.

PJM Zonal CETL Study Areas

Penelec 1 All load and generation connected at 230 kV and below.
AP 1 All load and generation connected at 500 kV and below.

ATSI i All load and generation connected at 345kV and below.
DEOK i All load and generation connected at 345kV and below.
Met-Ed - All load and generation connected at 230 kV and below.
PP&L - All load and generation connected at 230 kV and below.
BG&E - All load and generation connected at 230 kV and below.
PEPCO - All load and generation connected at 230 kV and below.
JCP&L - All load and generation connected at 230 kV and below.
PECO - All load and generation connected at 230 kV and below.
AE - All load and generation connected at 230 kV and below.
PSE&G - All load and generation connected at 230 kV and below.
Delmarva - All load and generation connected at 230 kV and below.
ComEd - All load and generation connected at 765 kV and below.
AEP - All load and generation connected at 765 kV and below.
Dayton - All load and generation connected at 345 kV and below.
Duquesne - All load and generation connected at 345 kV and below.
Dominion i All load and generation connected at 500 kV and below.

Delmarva South - All load and generation connected at 230 kV and below as defined in
Figure E-1.

PSE&G North - All load and generation connected at 230 kV and below as defined in Figure
E-2.
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Figure E-1 (Delmarva South)
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Figure E-2 (PSE&G North)
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