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Manual 18: PJM Capacity Market Manual 18; PJM Capacity Market
Approval and Current Revislon {ntraduction

+ Conforming Revisicns needed to clarify the Auction Credit Rate and conform fo
Attachment Q of Open Access Transmission Tariff. (Section 4.8.3}

= Conforming Revisicns for FERC Order ER11-2913, accepted on 4/13/2011and . . )
effactive 04/20/2011, o allow Credit-Limited Offers in RPM Auctions for planned Welcome to the PUM Manual for AJM Capacity Market. In this Introduction you wil find

h . ' Information about PM Manuals in general, an overview of this PJM Manual in particular,
resources (whether generation, demand resources, or energy efficiency) {Section

- Introduction |

4.8.4) and information on how to use this manual.
« Conforming Revisions for FERC Order ER11-4143, accepted on 08/12/2011 and * What you can expect from the PJM Manuals (see *About PJM Manuals”).
effective 06/01/2007, to correct time periods for critical peak periods for the = What you can expect from this P.JM Manual (see "About This Manuals).

assessment of Peak Hour Period Avaitability from eastern prevailing time (EPT) to

. w to use thi | “Usi i ).
local prevailing time (LPT) (Section B.4). How to wse this manual (see “Using This Manual™)

« Conforming Revisions for FERC Order ER09-412, accepted on 03/26/2009, and About PJM Manuals
effective 08/01/2008 to allow excess available capacity that satisfies all capacity . . '
resource obligations of a commitled resource fo serve as replacement capacity to ._HN_ _”._ z&zm::m_m»_mqm Jm _3.&_.:9_0%? rules : .Eoomo__.___dm. m:m wﬂ_ﬁﬂm__m_mw__mmﬂﬂ_rm:wﬂ_,ﬂw
offset potential peak heur period availabiity penalties. (Sections 8.4.5 and 8.4 5.1) o tne aperavian, planning, and accounting requirements of the and the

Energy Market. The manuals are grouped under the following categories:
« Conforming Revisions for FERC Order ER10-2917, accepted on 10/29/2010, and

effective 11/23/2010 1o further clarify that PJM considers committed capacity first in +  Transmission

determining net peak hour period capacity shortfalls in an LDA and then considers « PJM Energy Market

uncommitted, available capacity to adjust the net peak hour period capacity shortfall . L .

in an LDA only to extent necessary to mitigate or eliminate any availability shortfalls + Generation and fransmission interconnection

for committed capacily (Sections 8.4.5 and 8.4.5.1). +« Reserve
» Conforming Revisions for FERC Order ER12-271, accepted on 12/27/2011 and « Accounting and billing

effective 12/30/2011, to modify the blll timing of the Demand Rescurce and ILR - ' .

Compliance Penalty Charge such that charges are assessed and billed in two . + PJM administrative services

phases. (Section 9.1.9) « Miscellaneous.
« Conforming Revisions neaded to clarify Fixed Resource Requirement Alternative .

business rules in Sectior 11.3 and conform to Schedule 8.1 of the Refiability About This Manuali

Assurance Agreement. The PJM Manual for PJM nm_.nmn__a\ Market is one of the PJM procedure manuals. This
« Conforming Revisions for FERC Order ER11-2875 regarding MOPR (Section 5.3.5) manual focuses on the capacity markets, including the Reliability Pricing Model and the

Fixed Resource Requirement Alternative, and the requiremants for resource providers and
L.oad Serving Entities (LSEs} to participate in these markets and their responsibilities as
signateries to the Open Access Transmisslon Tarlff, Reliability Assurance Agreement and
Operating Agreement of PJM Interconnection, L.L.C.

Thls manual also refers to other PJM manuals, which define in detail the operating
procedures, obligations, reporting requirements, and accounting procedures established to
ensure reliable and officient capacity market operation.

Tha PJM Manual for PJSM Capaclfy Market consists of 11 sections and 5 attachments
{labeled A through E). Both the sections and the attachments are listed in the table of
contenis beginning on page ii.

Intended Audience

The intended audiences for this PJM Manual for PJM Capacity Market are:

+ Applicants to the RAA, OA and CATT Cperaling Agreament of PJM Interconnection,
LL.C.
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Manuat 18: PJM Capacity Market
Saction 1: Ovendew of PJM Capacity Market

1.2 Participation in the PJM Capacity Market

Participants in the PJM Capacity Market, both Load Serving Entities and resource providers,
must comply with ail applicable provisions of the PJM Open Access Transmission Tariff,
PJM Operating Agreement, and the PJM Refiability Assurance Agreement. PJM Capacity
Market participants must be signatories of the appropriate Agreements and Full Members of
PJM. All participants must comply with the procedures and requirements as set forth by
these agreements and in PJM Manuals.

1.2.1 Participation of Load Serving Entities

Partictpation by Load Serving Entities {LSEs) in the RPM for [oad served in the PJM region
is mandatory, excapt for those LSEs that have elected the Fixed Resource Requirement
{FRR) Alternative and submitted an approved FRR Capacity Plan for their load served in an
FRR Service Area. Under RPM, each LSE that serves jvad in a PJM Zone during the
Delivery Year shall be responsible for paytng a Locational Reliability Charge eqgual to their
Daily Unforced Capacity Obligation in the Zone multiplied by the Final Zonal Capacity Price
applicable to that Zone. LSEs may choose to hedge their Locational Reliability Charge
obligations by girectly offering and clearing resources in the Base Residual Aucticn and
Sacond Incremental Auction or by designating self-suppiied resources (resources diractly
owned or resources contracted far through unit-spedific bilateral purchases) as self-
scheduled to cover their obligation in the Base Residual Auction. Such action may wholly or
partially offset an LSE's Locational Reliability Charges during the Delivery Year depanding
upon how the clearing prices of the resources compare 1o the Fina! Zonal Capacity Prices
that apply to their unforced capacity obligalions.

Participants with Non-Zone Load, as defined in the PJM Agreements, may be included in
the Reliabiiity Pricing Model depending if tha ioad that is located outside of the PJM Region
is included in the PJM load forecasts and served by generation rescurces located within the
PJM Region. The treatment of Non-Zone Load is described in Section 7 of this Manual.

1.2.2 Participation of Resource Providers

Rescurce providers with existing generation, planned generation, bilateral contracts for unit-
specific capacity rescurces, existing Demand Rescurces, Planned Demand Resources,
Energy Efficiency Resources, and Qualifying Transmission Upgrades may participate in
PJM's Capacity Market, either in PJM's Reliability Pricing Modei or the Fixed Rescurce
Requirement Alternative, if these products meet the requirements specified in this Manual.
Existing generation that is located outside of the PJM market footprint may also be offered
into PJM's Capacity Market, either in the Refiability Pricing Model or the Fixed Resource
Requirement Alternative, if the external generation meets the requirements specified in the
PJM Manuals and PJM Agreements.

Participation is mandatory for resource providers with:

s Available unforced capacily from existing generation tocated within the PJM market
footprint; or

« Bilateral contracts for available unit-specific capacity resources that are existing
generation units located within the PJM market footprint.
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+ (Generation is treated as existing for the purpose of must-offer reguirement and
mitigation provisions when the generation is (a) in service at the commencement of
an RPM Auction or (b) not vet in service but has cleared an RPM Auclion for any
prior Dalivery Year. The Minimum Offer Price Rule ([MOPR), as descrbed in Section
5.3.5, applies to a Planned Generation Resource until the first year for which it clears
an RPM Auction.

Resource praviders do have the option to export available capacity outside the PJM market
footprint if the generator is exporting per the requirements specified in PJM Manuals and
PJM Agreements.

Participation is voluntary for resource providers with:
« External generation
« Planned generation (including planned upgrades to existing units)
= Planned external generation {including planned upgrades to existing units)
» Existing Demand Rescurces
« Planned Demand Resources
» Energy Efficiency Resources
« Qualifying Transmission Upgrades.

All participation by resource providers is subject to the market power mifigation rules
described in Attachment DD, Section & of the PJM Open Access Transmission Tariff.

1.3 Definition and Purpose of the Reliability Pricing Model

The Reliability Pricing Model is the PJM rescurce adequacy construct that ensures that
adequate Capacity Resources, including planned and existing Ganeration Resources,
planned and existing Demand Resources, Enargy Efficiency Resources, and Interruptible
Load for Reliability' {Il_R) will be made available to provide reliable service 1 loads within
the PJM Region.

The purpose of the RPM is o develop a long term pricing signal for capacity resources and
LSE obligations that is consistent with the PJM Regiona! Transmission Expansion Planning
Process (RTEPP). RPMis also designed to add stability and a locational nature to the
pricing signal. The RPM is a multi-auction structure designed to procure resourse
commitments to satisfy the region’s unforced capacity obligation through the following
market machanisms: a Base Residual Auction, Incremental Auctions and a Bilateral Market.

Base Residuai Auction - The Base Residual Auction is held during the month of May
three (3) years prior to the start of the Delivery Year. The Base Residual Auction
(BRA} allows for the procurement of resource commitments to satisfy the region’s
unforced capacity obligation and allocates the cost of those commitments among the
Load Serving Entities {L.5Es) through a Locationa! Reliability Charge.

! Intarruptible Load for Rellabllity option is eliminated effective with the 2012/13 Delivery Year. instead, a RTQ
Short-Term Resource Procurament Target of 2.5% of RTO Reliabilty Requiremant will be hald back for future
procuremeant.
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Manual 18: PJM Capacity Market
Section 2: Resource Adequacy

The Preliminary RTC Peak Load Forecast and the Praliminary Zonal Peak Load Forecasts
for the Delivery Year are determined by PJM in accordance with the Load Data Systems
Manual (M-1 &

Effective with 2012/13 Delivery Year, c_oamnmn RTO and Zonal Peak Load Forecasts for the
Delivary Year are determined by PJM in accordance with the Load Data Systerns Manuai.

mmm% iﬁ% 4._.,wa§Q%mm_,:cggxﬂoa:nag&mwmwrounwonwm.mu?ma
s@m—m&m —ﬁ ¥

w._m:gﬁusonﬁ_ sprior to tHe First and’ Securid Incmmental Alctions:, -

The Final RTO Peak Load Forecast and the Final Zonal Peak Load Ferecasts for the
Dm__<m2 Year are determined by PJM i accordance with the Load Data mwmaﬂm Manual.

6 Einal RTO and Zonal Pauk Load Egr
ﬁm ?8:9 aaa_SE »552

Lead forecasts are also used in the amﬁmﬁa_:mﬁ_o: of other planning and auvction parameters
such as Capacity Emergency Transfer Limit (CETL), Capacity Emergency Transfer
Objective (CETO), and RPM Zonal Scaling Factors. These parameters are discussed in
detail in later sections of this Manual.

2.1.3 Poal-wide Average EFORd

To acceunt for the forced cutage rales of generation capacity rescurces, an Equivaient
Forced Outage Rate (EFORCd) for each generating unit in the PJM RTO is calculated.
Equivaltent Demand Forced Outage Rate (EFORd) is a measure of the probability that a
generating unit will not be available due to forced cutages or forced deralings when there is
a demand on the unit to generate. See Generafor Resource Performance Indices Manual
(M-22) for equations and details.

The Pool-wide Average EFORd for the Delivery Year is the average of the forced outage
rates based on five years history, weighted for unit capability and expacted time in service,
attributable to all units that are planned to be in service during the Delivery Year. Effective
2010/2011 Delivery Year, the Pool-Wide Averaga EFORd will not include forced outage
events that are outside management control (referred to as OMC events). The Pcol-wide
Average EFORd is determined by PJM in accordance with the PJM Reserve
Requiremenis Manual .5...»8

The Pobk quw v
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2.1.4 Forecast Pool Requirement

While IRM multiplied by peak toad forecasts provides the installed capacity required fo meet
the reliability criterion, the Forecast Poc! Requirement (FPR) multiplied by peak load
forecasts provides unforced capacily values, required to meet the reliability criterion,
Therefore, to express the Installed Reserve Margin {IRM) as an unforced capacity value, the
calculation of the Forecast Poo! Requirement must consider the forced outage rates of all
generating units, or the Pool-wide Average EFORd.

The Forecast Pool Requirement is the measure determined for the specified Delivery Year
to establish the level of unforced capacity (UCAP) that will provide an acceplable level of
raliability consistent with PJM Reliability Principles and Standards.

The following parameters are values used In the determination of Forecast Pool
Requirement;

+ Insialled Reserve Margin (IRM)
s Popol-wide Average EFORd

» The Forecast Pool Requirement (FPR) for the Delivery Year is calculated by PJM
and is equal to (1 + Installed Reserve Margin} times (1-Pool-wide Average EFORd).?

ForecastPoolRequirement (FPR) = (1 + InstalledRe serveMargin) * (| — PoolWideAy erageEFORA)

Ez mga oﬂgawaﬁ_
niforing. GE.@%%%W!.
¥ ona’ :..637 Ferslely

2.2 Role of Load Deliverability in the Reliability Pricing Model

The process of determining the Installed Reserve Margin ([RM) that meets the PJM
rediability criterion assumes that the internal RTO transmission s adequate and any
generation can ba delivered to any load without transmission canstraints. This process helps
in determining the minimum possibie IRM for the RTO. However, s/nce transmission may
have limitations, after IRM is determined a Load Deliverabiiity analysis is conducted. The
RTO is divided into different sub-regions for this analysis. These sub-regions are referred fo
as lLocational Deliverability Areas [LDAs) in the Reliability Pricing Model.

The first step in the Load Deliverability analysis s fo determine the transmigsion Import
capability required for each LDA to meet the area reliability criterion of Loss of Load
Expectation of one occurrence in 25 years. This import capability requirement is called
Capacity Emergency Transfer Objective (CETO}, expressed in megawalts and valued as
unforced capacity. The standard generation reliability evaluation mode! is used to determine
CETO. For more details regarding the CETQO analysis, please soe Manual 20: Reserve
Reguirements.

? The tarms in this equalion are expressed in decimal form.
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Section 2: Resource Adequacy

LDAs will be modeled as constrained LDAs regardless of the cutcome of the above tests.?
PJM may decide to model the LDA as a constrained LDA regardiess of the outcome of the
above tests if there are other reliability concarns. A Reliability Requirement and a Variable
Resource Requirement Curve will be established for each constrained LDA to be modeled in
the RPM Bass Residual Auction. Sae Section 5 of this Manual for the details. The
constrained Locational Deliverabiiity Areas that will be modeled for a particular Delivery Year
with their Reliability Requirements and the VRR Curves will be posted on the PJM website
by February 1 prior to the commencement of the Base Residual Auction for that Delivery
Year.

If an LDA clears with a Locationa! Price Adder in any Base Resldual Auction, PJM shall
perform an analysis to determine if any new generation, new demand resource or Qual fying
Transmission Upgrades were cleared in that LDA in such Base Residual Auction, New
generation or new demand rescurces include incremental upgrades to existing resources
beyond historic installed capacity levels or new rescurce installations. If any LDA has a
Locational Price Adder and if no new generation, new demand rescurce or Qualifying
Transmission Upgrades have cleared in the LDA for two consecutive Base Residual
Auctions, then PJM shall evaluate a transmission upgrade as part of the RTEPP that would
reduce the Locational Price Adder to zero.

The evaluation of such transmission upgrade shall include an evaluation of the cost of the
upgrade as compared to the incremental benefit of reducing Locational Price Adder to zerp
in the LDA. If the transmission upgrade is feasible and cost beneficial over the next ten year
pericd, then the transmission upgrade shall be included in the Regional Transmission
Expansion Plan as soon as possible. The annual costs of such upgrade shall be allocated 1o
all LSEs serving load in the LDA, pro rata basec on such loads.

2.3.3 Creation of New Locational Deliverability Areas (LDAs)

A prudent planning practice is to continuously monitor system performance and study
transmission constraints as they develop. Triggers and criteria to consider a new LDA are
specified in Manual 14B “P.JM Regicnal Transmission Pianning Process”, Attachment C:
PJM Deliverability Testing Methods, based on RTEP Market Efficiency Analysis and RTEP
Long Term Planning. PJM will make a filing with FERC to amend RAA Schedule 10.1 to add
a new LDA (including a new L.DA that is an aggregate of Zones), if such new area is
projected to have a CETL less than 1.15* times the CETO of the area, or if warranted by
other reliability concern. [n addition, any Party may propose, and PJM wouid evaluate,
pogsible LDAs under such standards,

2.3.4 Transition Period

During the Transition Periad, Locational Deliverability Areas for Each Transition Delivery
Year shall be as follows:

? Prior to the 2012/2013 Delivery Year, an LDA with CETL !ess than 1.05 times CETQ was modeled as a
constrained LDA in RPM. No additional criteria were considered in the modeling of a constrained LDA prior o
the 2012/2043 Delivery Year,

* Prior to the 2012/2013 Delivery Year, the CETL/CETO thrashold was 1.05.
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Yransition eiivery Yeat, -

2007/2008, 2008/2G09, 2009/2010 M
+ Eastern MAAC (PSE&G, JCPAL, PECQO,

AE, DPL, and RECO)

+  Southwestern MAAC (PEPCO & BG&E)
» RTO

201072011 + Al 23 LDAs.

2011/2012 and later + Al 25 LDAs.

The LDAs that were modeled in the Base Residual Auction for & Delivery Year will remain in
the madel for all Incremental Auctions for that Delivery Year with the same Capacity
Emergency Transfer Limits,

2.4 Reliability Requirements

In the PJM Capacily Market, reliability requirements, or reserve requirements, represent the
target level of reserves required to meet PJM Reliabllity Standards and Principles. It is
important 1o note that the [nstalled Reserve Margin (IRM) and the Forecast Pool
Requirement (FPR) represent the level of reserves required, but are expressed in different
capacity values. The IRMis expressed as the installed capacity reserve as a percent {e.g.
15%) of the forecast peak load, whereas the FPR (e.g., 1.079) when multiplied by foracast
peak load provides of the total unforced capacity required. The installed capacity (ICAP)
value of a generation resource is based on the summer net dependable rating of a unit as
determined in acgordance with PJM's Rules and Procedures, also referred to as “Iron in the
Ground®. The unforced capacity (UCAP) valus of a generation resource s installed capacity
rated at summer conditions that is not on average experiencing a forced outage or forced
de-rating.

In the RPM clearing process, the Reliability Requirements for the RTO and the LDA are
usad to establish the target reserve levels, valued as unforced capacity that will be cleared
irt the RPM Auctions.

The final Reliability Requirements, used in the clearing of RPM Auctions, will be adjusted to
account for entities that have elected the Fixed Resource Requirement Alternative.
Therefore, when known, the Unfarced Capacity Obligations for FRR entities will be removed
from the calculation of the Reliability Requirements for the RTQ and any LDAs.

2.4,1 PIJM Region Reliability Requirement

The PJM Region Reliability Requirement, valued in unforced capacity terms, is the RTO
Peak Load Forecast, multiplied by the approved Forecast Poot Requiremant for the PJM
Region, less the sum of Preliminary Unforced Capacity Obligations of the FRR Enities in the
PJM Region.

Rel Regenvmegion = ( RTOPeatdondForecast) X{ FPR} — MUEM.:Q..S%R%.%OE gt ivmsFRRmiter

PIM©2012 13
Revision 14, Effective Data: 02/23/2012



THOZ/RE/Z0 "e1ed oNIIaYT ‘1 udisIney
Gl ZL0Z @ rd

‘(0z-W) suswannbey aasasay Jof fenuew

Wrd 241 Ut pagliasap Ay 240w se Ajlljiqe)|a) JC SouRUSIUIBI BU) UM JUSISISUAD 8q o}

WId Aq peukusiap Ajdede) pedojun u; $804N0SaY PUBWSS PBLWIT JO JUNOLWE WNWIXewW
au1 S VO ue Jo uoibey iNrd ey 20 1ebie) Angenay e2inossy pueweq peLrT By
'BAREWIS)Y My BY) JapuUn POAIES YT Uk Ul PBO| IO JUNOWe 8L} Joy eje)-0ud pajsnipe eq
AeW 1130 w7 ayL Ayvedes peaiciun ui va 8y 4oy jebie | Aljigey ey 80.n0sey puskeg

ZVOZ/SE/ZY IR 3NPAUT bl Uofsnay
. ZLZ @ Nrd

Aoenbapy sunosey 7 vojjoeg
18308l Apaede) WP (g4 tenuey

LA

paywiIt ayl snuiw 1133 v oW snupw uswsanbey AlIge)ay vg e o [enbe sl
jusWANbaY S0IN0SEY JAWILNG PEpUSIXT WNWILIW 8y} ‘vg ug i0- TAuoedes peosojun Uy
Ol 2y 4of 12518 | Aliqe)|ey 82INCSSY pUBWIBQ PENIWI &4)] SNUIW JUBWSINDIY Alrreney
Q.1 8y] 9l jenbe s Jswsnbay snN0sey JOWWNE Pepus)xa LRIy 8y} ‘OLy Sy 104

‘(0Z-w) sysewonnbay satesey 105 jenuey

Hird ey} Ul paguosap Ajny siow se AJ|INe]is) JO BUBUSUIELI U] UIM JURIS|SLICT 8q O} Wrd
Aq peujwueiep Ayoedey padlojun v| S80.N0S8Y PUBLLBY PEWIT PUE §82JN0SaY pueaQ
JBLIWNG papUL8iX] Jo UORBUIGILOD By} JO UNOLUE WINWXEW BUYL S YT U 1O uciBey

Wrd au 10y 1ebie] Agelay 92408y puUBLIaQ JBWWNG PEPURIXT Syl ‘BARBULE)Y

d U1 J8pun poaas y(I'l U U) peO) JO JUnoWe By} o; BjRs-cid peshipe aq ABw .30
vQiauL [Aucede peiojun Ul vQT ey 10419628 Allqeey 8nossy puewag Jewiung
pepusxy ay] snujw [TL3D YA eul snuiw uswennbay Algenay vgi 8y o) [enba

51 Juewa.Nbey 80INGSaY [ENULY WNWIUKW au) “yQ LB 104 [Aneden paoun ul [n) Y]
ayy 10y 10fiie) Aqenay aaunosey puUBlLISQ JaWLING papUeIxXs syl snulw 1uawsINbey
Aungensy O 1Y 8 o} j8nbs S| Juswalnbay 80IN0sey |BRLLY WNLWILIW 241 ‘O14 8y Jog

‘{SILHBNSU0D

IRLOIEDO| BAOsaL 0} panlaDal (Sieppe 80ld jeuo)eo] Aue o) LORIPPE W) Aeden

jo eaud jeulBiew We)sAS Sul 0) JSPPE UB 8A1806. |Im SIUSWSINbe) 83In0se) LU
A1B852080 BY) 1281U 0) PBJIS|ss $80.NCSEI ‘SUIENSL0D [BUOLEI0| BAI098S O} PajDBjos
S82INOSRL UM S8 1SN 'UOINIOS UOKANE Bu U) PLIY op sjUewaNnba) 82IN0S8) WAL

811 JO UJOY J& SUQ assUm SESED BSOY) U] 'SIURASURD [RUO[IEDO] SS8.DPR O) JARIO 1B

10 IN0 S82IN0SAI JOSBS LD SUALINE WM YoIuM U1 Aem au) O] Je|lWIS 'SejjpuBnb paJnba;
WnWUIW 81y} 1nao.d 0} 'AIBSSE08U Jj *JaRio JUBW JO NG $80NCS3Y |BNLLY IO Y JALWNG
Papua)xs 1085 ues sseocd Buueas uogone euy) pue w1 POISPOW YOBA PUE O LM oY) 10}
Pays)qelss 248 sluswalinbey 60N0sey JBUIUNG DAPUSIXT WNW|UlK DUE JENULIY Wil

"S6TN0SHY [BNUUY PUR SS2INOSSY PUBWIB(]

JOUILNG papusix3 We.} ucliong yses u) pernoaid eq 0 uBnos AjRedes jo Juncwe wnw)uw
8} s Jusiuaiinbay 80iN0sEY JAWING PaPUSIXT WHWIVIA BL] *{S80IN0SE8) PUBLSD

[enuue pue $821nosal AJuaidle ABreus ‘seainasal Ayoede uoleiausl apnipur S8o) nosSey
{Bnuuy) S82IN0sey [enuuUy WOY Uonone yoes u) painocsd ag o) JyBnos Aeden JO junowe
WUl 8y S| juewalinbay $0.n0Say [BNUUY WNWIUY 8y ) 'sionposd pejwy ss9| Jo
USUIRLLIOD Bup UD JuBweinbes whuiuw € Supicius pue BUYSHORISS Ag S50IN0SS) PajLl)
$89] Ljjim pPBIBIOCSSE BN[BA ANIGEN|S ja1eaul oy aziuBooes wig SLOZPLOZ DY) WM BADage
SS|N Uelane maN (¥ PeWIT) Janpoid 90INCSeY PUBWSE PBLIWIY BU) UELY SUORBYIWI
d8may aABL sioNpoId meU 888y} (Y Jeuung papusixg) poled JBWWNS PRPUSIXe ue

10} 21qB|{RAR JBLIOUR PUB (M (EnuLy) Jeak suy) Inoyfindiy s|qR|IBAE BUO - PeYS)|JR)s? usag
SABY SPNPCId 824NOSBI PURLIBE (SUORIPE OM| IS4 ABnI8d SLOZIPLOZ Byl L Bupeg

sjuewalnnbay 82IN0seY JAWWING PIPUSXT/[BNUUY WNLIUIY £pZ

(rnennina SIDLROSIY JRULAIHE WAL = O LT D 4 A7)0 PR30 ] = var Bayay
WO BUk Ul PRIEIC SSNNUE Hyd SU) 40} paanbes {Suue) gy

U1) S80IN0S8J [BUISIU] Wnwiuiw 8Y) ss8] *$$e800.d J31M auj Aq paujelep se Jea) Asaeg
8y} 101 {OL3D) aAnsiag Jeisued) Aousliiews Aedes auy snid y auy U {Suusy 4von u)
Aigedes (ewsiu; pajosioid sU) S1ILBWEINBAY AIGEISY Bary AIQRIAIDQ [BLONR2OT By

sealy A)||qeieAljeg [eusleI0 Ul Juswanbay A aeley 2’z

ENbEPY BCINOSSY ‘g UOII9S
Ioiep Ayoedel Wrd 184 [enuRy




Manual 18: PJM Capacity Markat
Section 3: Demand in the Reliability Pricing Modal

e .Section 3: Demand in the Reliability Pricing Model |

Welcome ta the Demand in the Reliability Pricing Model section of the PJM Manual for the
Reliahiiity Pricing Model. In this section, you wilf find the following inforation:

«  An overview description of demand in the Reliability Pricing Model (see “Overview of
Demand in the Reliability Pricing Model™)

» The definilion and purpose of the Variable Resource Requirement

- The method for plotting the Variable Resource Requirement Curve (see “Plotting the
Variable Resource Requirement Curve”)

« A description of the demand curves in the Incrementai Auctions (see "Demand
Curves in the Incramental Auction™)

3.1 Overview of Demand in the Reliability Pricing Model

In the Reliability Pricing Model, the demand for installed capacity reserve is met when
supply is procured as a function of the ciearing of the RPM Auctions. In each aucticn, a
damand curve is defined in advance and will either be downward-sloping or vertical-sloping
depending on the purpose of the specific auction.

In the Base Residual Auction, the demand curve is downward sloping and based on the
variable resource requirernent concept. In RPM, a variable rescurce requirement is defined
as a function of price. Thie variable resource requirement is a family of price/guantity points
that provide a specified price for various leveis of resources procured relative to the Instailed
Reserve Margin. If the price axceoeds the limit on the VRR, then the quanlity of resources
that is procured may be less than the IRM requirement. Aiternatively, if the price is low,
additional resources may be procured af a leve! greater than the IRM requirement. The cost
of the supply that is procured al the clearing price will be allocated to the Lecad Serving
Entities. Therefore, a variable resource requiremant curve will reflect the reality that
additional capacity above a targe! installed reserve margin nevertheless has valus.

There are at least four sources of this value:

(1) One source of value is that in the face of uncertain load growth, weather and
capacity availability, the probability of available capacity being less than what
is required to meet ioad and operating reserves never reaches zero, even for
large reserve margins. Thus, reserves beyond the target are valuabie for
reducing the risk of capacity shortfalls.

{2) The second source of value is that the slope of the curve can lessen the risk
of large suppliers being pivotal or otherwise able to exercise market power.

{3) A third source of value is that excess resources can reduce the frequency
and duration of scarcily energy prices In the systam and provide energy
savings 1o Load Serving Entities.

{4) The fourth source of value is the reduction in capacity price volatility and the
resulting investment risk to capacity resources, /n particular to the generating
resources. Lower investment costs would tend to reduce capacity prices
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3.2 Definition and Purpose of the Variable Resource Requirement

As mentioned in the previous section, the Variable Resource Requirement Curve is a
demand curve used in the clearing of the Base Residual Auction tha! defines the price for a
given lavel of Capacity Resource commitment relative to the applicable reliabllity
requirement. Variable Resource Requirement Curves are defined for the PJM Region and
aach of the constrained LDAs within the PJM region.

The purpose of the Variable Resource Reguirement concep! is to recognize the vaiue of
axcess rasources above the reliability requirement and provide revenue to resources. The
price on the Variable Resource Requirement is higher when the resources are less than the
reliability requirement and lower when the resources are in excess,

3.3 Parameters of the Variable Resource Requirement

Prior to the clearing of the Base Residual Auction, Variable Resource Requirement Curves
are defined for the PJM Region and each of the constrained Locational Delivery Areas
{LDA) within the PJM region. The Variable Resource Requirement Curves for the PJM
Regicn and each Locational Delivery Area {LDA) are based on the following parameters
defined prior to the RPM Auctions:

» Atargetlevel of reserve
+ Costof Naw Entry

= Net Energy & Ancillary Services (E&AS) Revenue Dffset

The initial posting of the Variable Resource Requirement Curves wifl be based on the
adjustments related to FRR Entities' Preliminary Unforced Capacity Obligaticns known at
the time of posting. A fater posting of the Varlable Resource Requiremant Curves with the
ERR adjustments wiit be made shortly after the approval of the FRR Capacity Plans for the
RPM Auction Delivery Year considering m:w. changes in the FRR elections.

“hé parameters of the Varia

sﬁmﬁgga Q&@Ewﬁﬂ;g ;&..m,z_&

The Variable Resource mma:_«m_ﬂms. Curve for the PJM Region is based on a target level
{i.e., the PJM Region Reliability Requirement less the Forecast RTQ IR Obligation prior to
2012/2013 or the PJM Region Reliahllity Requirement less the Short Term Resource
Procurement Target for Delivery Years 2012/2013 and beyond), Cost of New Entry, and Net
Energy & Ancillary Services (E&AS) Revenue Offget.

For each LDA, the LDA Variable Resource Requirerment Curve is based on a targst leve!
{i.e., the LDA Reliability Requirement less the Forecast LDA ILR Obligation prior to
20122013 or the L.DA Reliability Roquirement less the LDA Short Term Resource
Procurement Target for Delivery Years 2012/2013 and beyond), Cost of New Entry, and Net
E&AS Revenue Offset. However, the Forecast ILR Obligation will be reduced by the
amount of Load Management used in establishing the LDA Capacity Emergency Transfar
Objective before subtracting it from the |_DA Reliabitity Requirement.

Inclusion of Variable Resource Requirement Curves in the Base Residual Auction clearing
may rasull in the level of resources being commitled for & Delivery Year exceading the
applicable PJM Region Reliability Requirement less the Forecast RTO ILR Obligation (prior
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Manual 13: PJM Capacity Markat
Sachion 3: Damand in the Rellability Pricing Model

b. The price is equal to Net CONE divided by {one minus Poal-Wide Average EFORd) and
Unforced Capacity eguals [PJM Region Reliability Requirement multiplied by (100% plus the
approved IRM% plus 1%} divided by (100% plus approved IRM%})] minus the RTC Short-
Term Resource Procurement Target (for 2012/2013 and beyond) or the Forecast RTO ILR
Obligation (for Delivery Years prior to 2012/2013).

Basis for Price at Point b:

[LolconE - E & 48
| — Pool Wide EFORA

Basis for Quantity at Point b:

i {100%+ IRM +1%) ] Short » Term Resource
RelRe g e -
. {100% + IR} ) Procurement Target

c. The price is equal to 0.2 times the Net CONE divided by (cne minus Pool-Wide Average
EFORd} and Unferced Capacity equals [PJM Region Reliability Requirement multiplied by
{100% plus the approved IRM% plus 5% divided by (100% plus approved IRM %) minus
the RTO Short-Term Resource Procurernent Target (for 2012/2013 and beyond or the
Forecast RTO ILR Obligation (for Celivery Years prior to 2012/2013).

Basss for Price at Point c:

[0.2(CONE- E & 45)]
1— Pooi Wide EFORd

Basls for Quantity at Point ¢:

Rel R (100%+ IRM +5%)| Short - Term Resource
, e {100% + 1854 ) Procurement Target
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3.4.1 Plotting the Variable Resource Requirement Curves

The graph below iflustrates the process for plotting the Variable Resource Requirement
curves:

(a)
S
_\ W Ressrve

b )
AN

Price: = UCAF Price ($/MW-cay}

Yo

Quantity = UCAP MW

Exhibit 1: Hlustrative Exampla of a Variable Resource Requirement Curve

The same process shall be used to establish the Variable Resource Requiremeant Curve for
esach LDA, exeept that the Locativnal Deliverability Area Reliability Requirement for such

L. DA shall be substituted for the PJM Regicn Reliability Requirement, and the LDA Short-
Termn Rescurce Procurement Target (for 2012/2013 and beyond) or the Forecast Zonal iLR
Obligation (for Delivery Years prior to 2012/2013) for the Zones associated with such LDA
shall be substituted for the Forecast RTC ILR Gbligation and the FRR adjustments will be
for the FRR Entities in the LDA.

Beaginning no later than for the Delivery Year 2015/2016, and continuing no later than for
every third Delivery Year thereafter, PJM will perform a review of the shape of the Variable
Resaurce Requirement Curve, CONE values, and Energy & Ancillary Services methodology.

3.5 Demand Curves in the Incremantal Auctions

Prior to the 2012/2013 Delivery Year, demand curves that are created and used in the
clearing of the Incremental Auctions are not based on the Variable Resource Requirament
concept.

In the First and Third Incremental Auctions, when the auction 1s cleared due to the decrease
in value of resource commitments, the demand curve in these auctions Is built based on buy
bids that are submitted by auction participants,

in the Second Incremental Auction, when the auction is cleared due to the increase in load
forecast, the demand curve has a vertical slope and is bullt based on the buy bid that is
created by PJM to procure the targeted amount for the RTO and each LDA. In the Second
Incremental Auction, the bid price for each buy bid is set equal o the price corresponding to
the IRM on the Varlable Resource Requirement curve from the Base Residual Auction.

Effective with the 201272013 Dalivery Year, all three Incremental Auctions provide both a
forum for capacity suppliers to purchase replacement capacity, and a maans for PJM to
adjust previously committed capacity levels due to reliability requirement increases or

PJM © 2012 21
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Manual 18: PJM Capacity Markat
Section 4: Supply Resaurcas in the Reliability Pricing Modal

Sectlon 4: Supply Resources in the Reliability Pricing Model |

Welcome to the Supply Resourpes In RPM section of the PUM Manual for the PIM Capacify
Markef. In this section, you will find the following information:

n of supply in the Reliability Pricing Model (see "Dverview of
ity Pricing Modsl™}

- An overview descri
Supply in the Relia

» The husiness rules for generation resources (see "Generation Resources”)

+ The business rules for load management products (see "Load Management
Products™)

« The business rules for energy efficiency resources (see "Energy Efficiency
Resources”)

» Tha business rules for qualified transmission upgrades (see "Qualified Transmission
Upgrades”)

« The business rules for bilateral transactions (see "Bilateral Transactions”)

» The business rules for resource porifolios in RPM (see "Resource Portfolios”)

« The credit requirements in RPM {see "Credit Requirements”)

4.1 Overview of Supply in the Reliability Pricing Model

In the Reliability Pricing Model, the supply of installed capacity is procured to meet demand
as a function of the clearing of the RPM Auctions. In each auction, a supply curve is defined
based on the offers submitted by providers with installed capacity resources. Supply, valued
as unforced capacity, that is procured in the RPM multi-auction clearing and the ILR
certification process, ensures that sufficient resources are committed to meet the PUM
Reliability Principles and Standards.

A parly's supply resource portfolio in eRPM may consist of:
« @eneration Rasources;
+» Load Management Resources;
» Energy Efficiency Resources; and
« Qualifying Transmissicn Upgrades.

Key qualifications and requirements for generation resources are presented in Existing
Generation, Planned Generation, and Bilateral Unit-Specific Transaction sections of this
Manual. Key qualifications and requirements for load management products are presented
ir the Load Managemant saction of this Manual. Key qualifications and requirements for
Energy Efficiency Resources are presented in the Energy Efficiency Resources section of
this Manuai. Key qualifications and requirements for Qualified Transmission Upgrades are
presented in the Qualified Transmission Upgrade saction of this'Manual.
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4.2 Generation Rasources

A party's Generation Rasource porffalio may consist of existing ganeration, planned
generation, and bilateral contracts for unit-specific capacity resources. Qualfications and
requirements for generation resources are presented in the sections below.

4.2.1 Existing Generation Resources - Internal

Existing generation located within the PJM region is eligible to be offered into RPM Auctions
or traded bilaterally if it meets the following requirements:

» The unitis pre-certified by FJM as meeting the generation deliverability test. PJM's
certification process for interal generating resources is described in the Tariff and
the Operating Agreement

« The resource owner or oparator submits the requirad operating and maintenance
information into PJM's eDART and eGADs systems.

» The resource owner or operator performs winter and summer testing as described in
PJM’'s Rules and Procedures for Determination of Generating Capability (M-21) to
verify the net capability of each unit.

« The unit resides in the eRPM resource portfolic of a signatory of the PJM Operating
Agreement. This is accomplished by having an “Approved” Capacity Modification in
the eRPM system.

+ The relevant portion of the unit was not specified in any FRR Capacity Plan for the
Delivery Year.

s The unit must have been offerad in the Base Rasidual Auction for the Delivery Year
in order to be sligible to offer into the First, Second ar Third Incremental Auctions for
that Delivery Year.

4.2.2 Existing Generation Resources - Externai

Existing generation located outside the PJM region is eligible to be offered into an RPM
Auction if it meets the following requirements:

s An indication of the intended ATC path fc deliver the existing external capacity into
PJMis provided. (Firm fransmission service from the unit to the border of PJM and
generation deliverability in PJM must be demonstrated by the start of the Dalivery
Year.)
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submitted and "Provisionally Approved” in order to be re-included in a resource
provider's eRPM Generation Resource portfalio,

+ If the planned generation is de'ayed and has not commanced Interconnaction
Service by the start date of the Capacity Modification, the status of the Capacity
Modification will be changed frorn “Provisionally Approved™ 1o "Denied™. A new
Capacity Modification will need to be submitted and approved with a start date that
correspends to the start date of Interconnection Service.

4.2.4 Planned Generation Resources — External

Planned exiernal generation is ellgible to be offered into PJM's RPM Auctions. Such
resources will be treated in a manner comparable to pianned internal generation resources
and existing external generation resources. Prior to participation in any RPM Auction, the
Resource Provider must demonsirate that it has executed an interconnection agreement
(functionally equivalent to a System Impact Study Agreement for a Base Residual Aucticn
and an Interconnection Service Agreement for an incremental Auction) with the transmissfon
owner to whose transmission facilities or distribution facilities the resource is being
connected, and if applicable with the transmission provider. A planned external generation
raesource must provide evidence to PJM it has been studied as a Network Resource, or such
other similar interconnection product in the external Control Area.

« An indication of the intended ATC path to deliver the external planned capacity intc
PJM is provided. (Firm transmission service from the unit to the border of PJM and
generation deliverability in FJM must be demonstrated by the start of the Delivery
Year.)

+ The planned unit's start date of Interconnection Service is on or before the start of
Delivery Year.

« At a minimum, a functionally equivalent System Impact Study Agreement has been
axecutad for the unit to pariicipale in the Base Residual Aucticn.

+ Afunctionally equivalent interconnection Service Agreement has been executed for
the unit to participate in an [ncremental Auction,

« A Capacity Maodification for the planried unit has been submitted and “Provisicnally
Approved” in eRFPM.

« Planned Generation Resources must establish an RPM Credit L
Auction.

+ Credit requests should be made fo PJM's Treasury Depariment al least two weeks
prior o an RPM Auclion.

It prior to an RPM

» [f the planned generation was committed through the Base Residual Auction and the
ISA is not received prior to opening of the bid window for the First Incremental
Auctior, the status of the Capacity Modification wilf be changed from "Provisionally
Approved” to "Denied” so that the planned generation will no longer be included in a
resource provider's eRPM Generation Resource portfolia.

« ifanISAis eventually executed with a start date of Interconnection Service that is on
or hefore the start of the Dellvery Year, a new Capacity Modification will need to be
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submitted and “Provisionally Approved” in order to be re-included in a resource
provider's eRPM Generation Rescurce porifolio.

« If the planned generation is delayed and has not commenced Interconnection
Service by the start dale of the Capacity Mod fication, the status of the Capacity
Modificalion will be changed from “Provisionally Approved” to "Denied". A new
Capacily Modification will need to be submitted and approved with a start date that
corresponds {o the start date of interconnaction Service.

« Once operational, the resource owner or operator submits the required operating and
maintenance information into PJM's eDART and eGADs systerns.

« Once operational, the resource owner or operator performs winter and summer
testing as described in PJM’s Rules and Procedures for Determination of Generating -
Capability (M-21) to verify the nat capability of each unit.

s The resource owner provides a letter of non-recallability assuring PJM that the
energy and capacily from the unit is not recallable o any other control area.

»  The retevant portion of the unit was not specified in any FRR Capacity Plan for the
Detivery Year.

4.2.5 Equivalent Demand Forced Outage Rate (EFORd)

Equivalent Demand Forced Outage Rate (EFORd) is a measure of the probability that a
penerating unit will not be availabie due to forced outages or forced deratings when there is
a demand on the unit to generate. See Generator Resource Performance Indices Manual
(M-22) for equation.

The EFORd of a unit is based on forced outage data from an October through September
period. If a unit does not have a full one-year history of forced outage cata, the EFORd will
be calculated using class average EFORd and the availakle history as described in the
Rellabliity Assurance Agreement, Schedule §, Section B.

Since no forced cuiage data is collected for intermitient resources, an EFORd is not
calculated for intermittent resources. The EFORJ of intermittent resources is set to zero in
the sRPM systemn.

New unils are initially assigned a class average EFORd. The class average EFORds that
are used by PJM to calculate a unit's EFORd are posted to the PJM website by Novernber
30 prior to the Delivery Year.

The Effective EFORd |5 the EFORd that Is effective for the delivery day in the eRPM system.
Prior to the Delivery Year, the Effective EFORd is the most recently calculated EFORd that
has been bridged to the eRPM system, During the Delivery Year, the Effective EFORd is
based on forced outage data from the October through September period prior to the
Delivery Year.

The EFORJ that is effective for the Delivery Year is considered locked in the eRPM system
by November 30 prior to the execution of the Third Incremental Auction,
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ummer DR (Effective 2014/2015 Delivery Year) — Extended Summer DR
is availabie for.an unlimited number of interruptions during an extended summer
period of June through Qctober and the following May, and will be capable of
maintaining each such interruption for af least a 10-hour duration between the hours
of 10:00AM to 10:00PM Eastern Prevailing Time.

Annual DR (Effective 2014/2015 Delivery Year} - Annual DR is available for an
unlimited number of interruptions during the Delivery Year, and will ba capable of
maintaining each such interruplion for at least a 10-hour duration between the hours
of 10:00AM to 10:00PM Easlern Prevailing Time for the months of June through
Octaber and the following May, and 6:00AM through 9:00PM Eastern Prevailing
Thme for the months of November through April unless there is an Office of the
inkerconnection approved maintenance outage during October through Aprif,

»  Load management must be able to be implemented within two hours of notification
to the resouice provider of a PJM-initiated load management event.

+ Inifialion of load interruptions upon request of PJM must be within the authority of the
resource provider dispatcher without any additional approvals being required.

+ DLC programs are certified based on load research and customer subscription data.
Load Research guidelines are outlined in PJM Manual 18: Load Forecasting &
Analysts.

Providers of Planned Dermand Resources must provide a fimeling including the milastones,
which demonstrates to PJM's satisfaction that the Planned Demand Resources will be
available for the start of the Delivery Year, 15 business days prior to an RPM Auction. PJM
may verify the provider's adherence to the timelable at any time including, but not limited to,
30 days prior 1o an Incremental Auction.

4.3.2 Types of Load Management Programs
PJM recognizes three types of Load Management prograns:

+ Direct Load Control {DLC) — Load management that is initiated directly by the
resource provider's markst operations center or its agent, employing a
communication signal to cycle equipment (typically water heaters or central air
conditioners).

» Firm Service Level (FSL) - |.oad management achieved by a custorner reducing its
load to a pre-determined level (the Firm Service Level), upon notificalion from the
resource provider's market operations center or its agent.

+ Guaranteed Load Orap (GLD) — Load management achieved by a customer reducing
its load by a pre-determined amount (the Guaranteed Load Drop), upon notification
from the resource provider's market operations center or its agent. Typically, the load
reduction is achieved through running customer-owned backup generalors, or by
shutting down process equipment.

For each lype of recognized Load Management Program, there can be two notification
periods:

Manual 18: PJM Capacity Markat
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+  Step 1 {Short Lead Time} — Load management which must be fully impiemented in
one hour or less from the time the PJM dispatcher notifies the market operations
center of a curtafiment event.

+ Step 2 (Long Lead Time) ~ Load management which requires more than one hour
but no more than two hours, from the time the PJM dispatcher notifies the market
operations center of a curtailment event, to be fully implementad.

4.3.3 Demand Resources

Both Existing and Planned Demand Resources may participate in RPM Auctions, provided
the resource: resides in a party’s portfolio for the duration of the Deiivery Year. A Demand
Resource is added to a party's portfolio through the creation of a Demand Resource
Modification transaction in eRPM. More information on Demand Resource Modification
transactions is available in the next section.

Existing Demand Resources are defined as 1) those resources that are currently linked to
emergency load reduction customer(s) in the Load Response application or 2) resources
that have already been certified as Interruptibte Load for Reliability by the participant in a
prior Delivery Year and have been designated by the Curtailment Service Provider as being
available in the future Delivery Year for which an Auction is being held.

Planned Demand Resources are defined as resources that do not currently have the
capability to provide reduction in demand or to otherwise controf load in PJM, but that is
scheduled to be capable of providing such reduclion or control on or before the start of the
Delivery Year.

PJM & 2012 3z
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Behind the Meter Generation for an entire Delivery Year into the Base Residual or
Incremental Auctions. If the DR offer clears in an REM auction for a given Delivery Year, the
Behind the Meter Generafion cannot be netted from load for the purposes of calculating the
Peak Load Contributions for that Dalivery Year. Requests for Behind the Mater changes for
capacity obiigations must be received by PJM by Decembar 1 prior (o the start of the
Delivery Year as cullined in PSM Manual 14D: Load Generatar Operational
Requirements,

If offering as a Demand Resourca in the Base Residual Auction or Incremental Auction, a
sell offer must be submitted in the Base Residual Auction or Incremental Auction. Demand
Resources offerad and cleared in a Base Residuai or Incremental Auction will receive the
correspanding LDA Resource Clearing Price determined by the optimization algorithm.
However, prior to 2013/2014, If a resource provider cannot provide Demand Resource data
on individual LDA basis in g Zone with multiple LDAs, Demand Resources will be paid a
Woeighted Zonal Resource Clearing Price based on the resource provider's distribution of
registered sites in each LDA that are approved before June 1st of the Delivery Year.
Effective 2013/2014, resource providers must offer DR resources in the lowest level LDA, |n
order to receive proper payment. No Weighted Prices will be calculated effective
2013/2014,
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Manual 18: PJM Capacity Market
Section 4: Supply Resources in the Rellability Pricing Model

The Full Emergency Program and Capacity Only Emergency Program anable a resource
provider that has approved registration for the Delivery Year prior to the applicable
registration deadline to recelve Capacity Credits (in the form of RPM Auction Credits or ILR
Cradits) for that Delivery Year. Full Emergency Program resource providers may claim an
enargy settlement for a PJM-initiated Load Management Events. Capagity Only Emergency
Program resource providers may not claim an energy settlement for a PJM-initiated Load
Management Event for Capacity Only Emergency registrations.

e to receive

Customer sites registared in the Energy Only Emergency Program are not el
capacity credits.

Effective with the 2014/2015 Delivery Year, a provider with RPM or FRR Resource
Cornmitments for their Demand Rescurce must register customer sites that are of the same
product-type [Limited, Extended Summer, or Annual) as the commilted Damand Resource.

A completed Emergency Load Response registration in eLRS for a DR resource must be
subrnitied no later than one day before the tenth business day preceding the relevant
Delivery Year. All registrations that have not been approved on or befora May 31
preceding the relevant Delivery year shall be rejected by PJM. ’

Fuil details of the Emergency Load Response registration and approval process may be
found in Section 10 of PJM Manual for Scheduling Operations (M-11).

4.3.8 End-Use Customer Aggregation

A resource provider may aggregate multiple end-use customer sites to create a single
Demand Resource for the purposes of submitting an offer in the RPM Auctions, if all the
end-use cusiomer sites have the same following characieristics:

+ Gurtailment Service Provider
+ Electric Distribution Company (EDC)
+ Transmission Zone

The mechanism for aggregating end-use customer sites to create a single Demand
Resource is to select the same Demand Resource for rmultiple end-use customer sites
during the process of registering end-use customers as Full Emergency Load Response
customers.

A resource provider may aggregate mulliple end-use customer sites to create a single ILR
resource for the purposes of ILR Resocurce Certification.

4.3.9 Determination of Nominated Values for Load Management

Once an end-use customer is registered in the Emergency Load Response Program (Full
Emergency or Capacity Only), a nominated load reducticn value is calculated for that
customer. The determination of the value of the load reduction Is consistent with the process
for determination of the capacity obligation for the customer. Nominated value of a load
management resource is equivalent to the Installed Capacity value of generation resource.
Nominated load reductions are effective for an entire RPM Delivery Year.

For existing Demand Resources, the maximum load reduction (used in determining the
Nominated DR Value) is based on the Peak Load Confributions in place at the time of the

i
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Fuil Program Optien of the Emergency Load Response Program registration in the Load
Response system.

Nominated Valye of Firm Service Level Resgurces

The nominated value for a Firm Service Level customer will be based on the Peak Load
Contribution for the customer, as determined by the SCP methodology.

The nominated value for a Firm Service Level {FSL) customer will be equal to the difference
betwean its Peak Load Contribution (PLC) and its pre-determined firm ‘oad adjusted for
system losses

Nominated Velue of FSL = PLC — {FL * LossF)

Where:
PLC = the customer's EDC-assigned Peak Load Conlribution;
Fi = Firm [ oad level;

LossF = the customer’s ED C-assigned ioss factor.

Nominated Value of Guaranteed Load Drop Rescurces

Tha nominated vaiue for a Guaranteed Load Drop (GLD) customer wil! be the guaranteed
Ioad drop amodnt, adjustad for system losses, as established by the customer's contract
with the resource provider. The value nominated shall not exceed the customer's Peak Load
Contribution.

Nominated Value of BLD = GLD (LossF)

Where:
GLD =Custemer's Load Reduction;
LossF = the cusfomer's EDC-assigned loss facior.
Nominated Value of Direct Load Control Resources

The nominated value for a Direct Load Control (DLC) program will be based on load
research and customer subscription. The value of the program is equal to the PiM-approved
por-participant foad reduction (evaluated at average peak day weather conditions and
adjusted for the switch operability rate) multiplied by the number of active participants,
adjusted for system losses

Nominated Vaiue of DLC = PPI * Cust * LossF

Where:

PIM ® 2012 7
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Seclion 4: Suppty Resources in the Reliabiiity Pricing Mode!

Delivery Year. If an M&V Audit is performed and resuits finalized prior to the start of a
Delivery Year, the Nominated EE Value confirmed by the Audit becomes the Final
Nominated EE Value that is used to measure RPM Commitment Compliance during the
Delivery ‘Year. If the M&V Avudit is performed ard results finalized after the start of a Delivery
Year, the Nominated EE Value confirmed by the M&V Audit becomes the basis to determine
if any incremental RPM Commitment Compliance Shortfall needs to be assessed
retroactively from June 1 of the Delivery Year to May 31 of the Delivery Year.

4.4.2 Determination of the UCAP Value of EE Resource

The Unforced Capacity (UCAP) value of an Energy Efficiency Resource is equal to the
Nominated EE Valus of the EE Resource multiplied by the Demand Resource Factor (DR
Factor) and the Forecast Pool Reguiremant.

UCAPvaluen/EE Resource = NominatedEEValne xDRFuctor x FPR

4.4.3 Energy Efficiency Resource Modifications (EE MODs)

In order to offer an Energy Efficiency Resource into an RPM Auction, the resource must be
in a party's portiolio for the duration of the Delivery Year. An Energy Efficiercy Resource
Modification transaction is the mechanism to add an EE Resource to a party's portfolio.

Enargy Efficiency Resource Madifications (EE MODs) are a type of eRPM transaction used
by PJM to track an increase or gecrease of the Nominated EE Value of an EE Resource in a
party's resource portfolio in eRPM. The following are business rules that apply to EE MODs:

« EE MODs must be submitted by the resource provider within the eRPM systemn for
an EE Resource that has not yet participated in an RPM Auction.

« EE MODs miay be submitted to reflect changes in tha number of planned
installations, changes in the demand reduction value based on M&V activities, and
changes in EDC loss factors. '

«  PJM will "provisionally approve” an EE MOD afier PJM has approved the
initial/Updated M&V Plan and the Nominated EE Value, and adequate credit for the
EE Resource has been pasted.

«  PJM will “approve™ an EE MGD once PJM has reviewed the initial/Updated Post-
Installation M&V Report and approved the Final Nominated EE Value of the EE
Resource.

»  PJM will “deny” an EE MOD H the increase in Nominated EE Value results in the iotal
value of the EE Resource being greater than the P.IM approved Final Nominated EE
Value for the Delivery Year.

» EE MQDs must be in a "Provisionally Approved” or "Approved” status in order for the
EE MOD to be considered in a party's EE Resource Position and in the calculation of
Avallable ICAP to offer for an RPM Auction.

+ EE MQDs that are not in the "Approved” status by the start date of the transaction
will have their status changed to “PJM Withdrawn”,

PIM @ 2012 40
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4.5 Qualified Transmission Upgrades

A Qualifying Transmissior Ungrade may be offered intc the Base Resicual Auction to
increase import capability Inte a transmission-constrained LDA (Sink LDA) from a Source
LDA. Such transmission upgrade must meet the following minimum requirements.

+ Must have been approved and an incremental import capability value must have
"been assigned by the PJM Planning Dept atieast 45 days prior to the auction.

« The planned transmissicn upgrade in-service date must be on or before the start of
the Delivery Year.

« At a mintmum, a Facilities Study Agreement must be executed for the proposed
transmission upgrade, in crder for approval to be granted and the transmission
upgrade

+ Must conform 1o all applicable standards of the PJM Regional Transmission
Expansion Pianning Process.

» Qualified Transmission Upgrades must establish an RPM Credit Limit prior to an
RPM Auction.

» Credit requests should be made to PJM's Treasury Department at least two weeks
prior to an RPM Auction.

If a Qualifying Transmission Upgrade that was cleared in the Base Residuat Auction is not
completed by the start of the Delivery Year, the parly who submitted the offer shall provide a
raplacement in the form of an equivalent amount of capacity resource within the Sink LDA
by the start of the delivery Year. if replacement capacity is not provided, a Transmission
Upgrade Delay Penalty shalt apply.

A Qualifying Transmission Upgrade that cleared in the Base Residual Auction will be paid
the Locational Price Adder of the Sink LDA less the Locational Price Adder of the Source
LDA, multiplied by the megawatt guantity of incremental import capability cleared. A cleared
Qualifying Transmission Upgrade is not automatically inciuded in CETL analysis for future
delivery years.

Onee the Qualifying Transmission Upgrade is in service, the Qualifying Transmission
Upgrade is eligible to continue fo offer the approved incremental import capability value into
future RPM Auctions.

4.6 Bilateral Transactions

Bilateral Transactions in the Reliability Pricing Model are transactions for capacity between a
buyer and seller. Bilateral Transactions may be reported to PdM for inclusion in the PJM
billing process for unit-specific capacity or for non unit-specific capacity. Parties in all
bilateral transactions reported to PJM agree to indemnify PJM against non-perfermance by
their counterparties in such transactions.
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to the Buyer. In addition, the RPM Resource Commitment for the specified number
of UCAP MWs is also transferred from the Seller tc the Buyer.

« The Buyer in a unit-specific fransaction for cloared capacity will indemnify PJM
Setlemeant, the LLC, and the Members for any failure by the Seller of such
transaction to pay deficiency penalties and charges owed to PJM Settlement and
associated with the capacity that is the basis of the unit-spacific capacity fransaction
for cleared capacity.

« Tothe extent that capacity Identified in the unit-specific fransaction for cleared
capacity is a resource that has an RPM Credit Requirement, the Buyer must have
sufficient credit in place with respect to the credit expesure associated with the
obligations of the acquired RPM Rasource Commitment,

4.6.3 Exporting a Generation Resource

Exporting {formerly known as “Delisting") a generation resource is accomplished by
reporting a bilateral transaction with "External Party” (i.e., “EXT") listed as the “Buyer” in the
unit-specific transaction.

Exporting any portion of a generation resource below a party's Daily RFM Resource
Commitments/(1-Effective EFORd} plus Daily FRR Capacity Plan Commitments for the ferm
of the transaction is not permitted. Only Available or Unoffered ICAP on the unit may be
exporied.

Exporting of a generation resource may only be done by the party that submitted the
Capacity Modification for the unit.

if & portion of a generation resource is to be exported, appropriate documentation must be
submitted to PJM to demenstrate that the party exporting the generation resource has a
financially and physically firm commitment to an external sale of its capacity and therefore, is
exempt from the offer requirement for capacity resources in AHachment DD, Sectlon 6.6 of
the PJM Opan Access Tarlff. In order for a generation resource that is exported to be
considered in the Preliminary Market Structure Screen, the associated unit-specific bilateral
transaction must be in an "Approved” status by the date the MMU collects data for the
Preliminary Market Structure Screen.

In order for a generation resource that is being exported to be reflacted in a party’s Available
ICAP Position for an RPM Auction, the associated unit-specific transaclion must be in an
“Approved" status by the opening of the RPM Auction’s bidding window.

Capacity Export Charge

A Capacity Export Transmission Customer may procure capacity in one PJM Zone and
export the capacity from another Zone to outside PJM. Under the FERC approved tariff
effective June 1, 20G8, the Capacity Export Transmission Customer will pay a Capacity
Export Charge and receive a credit similar to the CTR credit if the Final Zona! Capacity Price
for the Zone encompassing the interface with the Control Area to which the capacity is
exported is higher than the Final Zonal Capacity Price for the Zone in which the resource
designated for the export is located. The Capacity Export Charge collected less the credit
will be allocated 1o the LSEs in the Zone from which capacity is exported.

This Capacity Export Charge and credit are assessed daily and billed monthly. These
caiculations are independent from the CTR calculations based on Base Residual Auction
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and Seccnd Incremental Auction. The LSE CTR credits and the Incremental CTR cradils wilt
not be changed due to Capacity Export Charge/credit calculations.

A Capacity Export Charge is applicable when a firm tranamission service is reserved from
export source to export interface. There will not be a capacity export charge if non-firm
transmission service is purchased to support the capacity export as PJM would have the
right to curtail the non-firm transmission service at any time due to limitations in available
transmission capabiiity.

If meore than one Zone forms the interface with the Confrol Area fo which capacity is
exported, the Export Reserved Capacity will be apportionsd among the Zones. The Export
Reserved Capacily is completely apportioned to the Zone ¥ a fully controllable facility
crosses ihe interface {e.g. dc line). The power flow distribution among mullipla interface
zones for a capacity export would be based on the PJM RTEP Base Power Flow case for
the applicable Delivery Year. The power flow distribution calculations are dene by modeling
the de-listad generator as the source and the designated external load as the sink for the
specific capacity exports to be analyzed.

Capacity Export Transmission Customer incurs for each day a Capacity Export Charge
equal to the Reserved Capacity of Long-Term Firm Transmission Service multiplied by (the
Firal Zonal Capacity Price for the Zone encompassing the interface with the Contral Area to
which the capacity is exported minus the Final Zonal Capacity Price for the Zone in which
the resource designated for the export is located).

To recognize the value of firm Transmissicn Service held, the Capacity Export Transmisston
Customer receives a credit similar to Capacity Transfer Rights (CTRs) crediis. The crediit is
the Final Zonal Capacity price diffsrence used in determining the Capacity Expert Charge
times Export Customer's Allocated Share of the Export Path Import.

4.6.4 importing an External Generation Rasource

Importing an external generation resource is accomplished by entering into a bilateral
transaction with “External Parly” (i.e., "EXT") listed as the "Seller” in the unit-specific
transaction. Unit-specific transactions that represent capacity imports will not be granted a
"Provisionally Approved” status unless an indication of the intended ATC path toc deliver the
external capacity to PJM is providad. An "Approved” unit-specific transaction status will not
be granted until firm transmission service from the unit to the border of PJM has been
obtained and generation deliverability has been demonstrated inic PJM.

External generators must demonstrate generation deliverability into PJM by {1} obtaining
firm point-to-point transmissicn service on the PJM OASIS from the border into the PJM
transmisston system (this applies to service on the PJM transmission system) or (2)
obtaining "Network External Designated” transmission servica with an expected completion
date prior to June 1st of the delivery year. Either of the above cptions for demonstrating
deitverability may require fransmission upgrades to be completed prior to June 1st of the
delivery year. All of the above options follow the study process for participant-funded
upgrades as defined in Part V1 of the PJM Open Access Transmission Tariff.

Unif-specific transactions that are not in the "Approved” status by the start date of the
transaction will have thelr status changed {o “PJM Withdrawn”.

Linit-specific ransactions that are not "Approved” should refer (o the RPM credit business
rujes for their associated credit requiraments.

PIM ©® 2012 45
Revizion 14, Effactive Data: 02/23/2012



CLOT/EUZ0 ‘@B BMpeyd 'bi LCIsIARY
iv TL0E B Wrd

peo; o uopisad 821n0ses 8y eBueyD Jou [Im UoROESUEL] Pig ANg PaJEalD Y TUGIOBSLE

23U} 10 WSy SU} 10} AYEC JIBUIOUR 0} SAMN PIE ANG PaIES|]) i8|SURIY O} UONDTY (BJUSWSIOL L.
Wou) pig Ang pauBs| B JO I8P|0Y BU) SMO||E UOIDBSURI] Pigl ANE PRIES|D W “WRISAS NeiB
ay) yBnoJy) suoyoesuEl] PIg Ang paJes|) wodal oy ANge ayj dARY SJUBdIDURY 19BN WdY

suopoesuel ) pig .A-._m pale8|D L'9f

‘UONIBSUERS) AU} Yum pajenosse soud au) saum (MW L) JUNcwe uonoesuel
8L} 0} [enbe |peio B dNa00) M UOSESURY | AN J30adS UORRNY LR JG JDANG sy »

‘UOYDESURI, B} Ui It PEIRIDOSSE 901ud BU Say (AN W) INOWE UGBS
oL 0} |enba aBieya e 8AI19081 |Im LORSESUBI) AW Oyoedg LOgoNyY Ue Jo Jejeg ey ¢

-Bupsodss yons Joj sjusweinbes Aue 1paw o) s|IB) 58ied BY) JO BUO JuBAd
Ay} | SUCPIBSURI] AN dUneds uogany jo Bunsodes Auep 0 ‘jLie | UDISSILISUES |
s$920y uadO Wid Pue JLswaaby SupeisdO WIrd ou) Jopun JyBu ay) saresal W +

"uacesUES AN 2I23dS uopany aul o
siseq au st ey} AJoedes sy Ljim PRJBIDOSSE PuB JUSWapas INFd ©) pamo sahiieys
pue sefeusd Aousipyep Aed 0} UDROESURH NN DiSRdS LoRDNY au) ;O 499G a1y AG
Binjie) AUB Jo) SIBGLUBJ BUj PUB ‘077 Yl USWBIEIS Nrd AJIULspu) jim JsAng AUl *

*SJUBLUESISSE BouBWICHad
22un0s9) B|qeoydde ||e o} joe(gns S| AW JYoeds LDDONY BYj Jo B85 Ay ¢

AN 10 St UoHoBS UL
MIN oueds uogany L8 YBnouy) pajaBsuRl) aq ARW Jey) JUBWBIDU] JSB||BWS BY)  *
‘pasean wonoesuel sy Buiédns
SJIUN @U} WoLy AAA BUI YDIYM U1 SLCHONE WY 4L woy sedud Buuean asunosey
ay; Jo abeienr pajyBiom ou) 1B paold 2ue SLORDESURI] AW 1990 uopany  +

‘UCHIBSUEL Y] Jo 8jep LS ay) Buiejuon smealk
A18A) 18R 81} 30 Aep 1SB[ ey) 15ed pue)xa Jou ABLL SUORJESLEL] M JYOBGS uoony

‘uopoesuey sy jo Bupiadsa
welal M WId ‘592nasa) pHIEIPU| 34) JO AUB UO JSIX@ JoU Sacp Apedes peJes|o
UBIDILNS UONE J| "SUCRIBSURI] [BISLE(IG JSLIC AUR Ul PajIiLLLLIOS 10U S| 8aInasal uaea
10} pajeoIpUl AJloBdED DBIESID JO MIN BU} ISES) 1B |By) PUB UDHINE WdY UR U] pauess
BABY LORIBSUEI) AW 2poedg uopeny eyl Buiiddns se paynuap: $621n0se. au; 4O
ygsee woyy Apgeded JO MIN UL 1Y AJUSA LI AR "90N059) YIBE WIoY pajiesLel) aq
0) M DlJioedS LOIRINY JO JUNOWE AW SUl PUE ‘(JELONIPUOD JO ‘DAL 'PUCOSS 811
‘asBg} adA] uonamy '{aoinosey Aousioyg ABiBug 1o e0Unesa PUBLISP JO 821N0S81
ucyetsusb) (s)eninosas ey Ajloeds os|e ISNW AW DUi9eds UOONY AUl O JoleS Ayl .

‘UDJPESUES au) JO sajep
PUS PUR LE)S '49)|98 1BAnd au) Ajdeds JSnw LogoesuBI | MW Sioeds uojony uy -

1ea A Alanjegeu;
O 918D HETS U} DI0JAY WRISAS WJHS BY) BIA UGIDESLBIL MW DijI0adg ucony
BUY) WLUCO JSNW UOIDBSUEI | AN 2B0ads uonany JO Jajj9S 84} PUB Jadng auy) yiog

, 'soydde uopoesue
By} Yoym o) Jesk Lupajep auyl 10) UCHINY 1EIUBWR0U} pAUL B4l Jo uonddwos eul
Buwojc) peiigns ag Aew J2as AEa|Bd B J0) SUGIIIBSURE]L AN 2HISDAG uopony o

CHUZ/ETITD 18120 FANGAYT '¥) LOISIAEY
ar ZHZ@ Wrd

18pOW Bumlid Ajligeiey aul u| saamosay Addng v uapes
1s0IE Auoeded) Wrd :@) lenuew

‘UOTANE WdY Ue Ul pasya aq of ajqi5|a Jou aJe SUCHOBSURI| AN JYI0BCS uoionY .
SUCHOBSUBIL AN DltoedS-Lopony oy Adde jey) S8 ssauisng sa8 Bupmoyoy sy

‘uotoesuel) ayy Guk|ddns se peyguap

£82JN0S3l [ea1sAyd ey} Jo uopesof BY) ) JaAng B 0} 46||3S B Wy Apeded Jo AW 1eaisAyd

G ieJSuUB)) B1j) JO} B4 1SN SUCYIBSLEI] AN OIJloeds LONSNY 'WejsAS Wdne au) ybrody
Wrd C SUCIIBSUBIL AN DN108dS oSy Lodau o) AlIGe 8L 8aRY SJuRdDILE 193N WdY

SUOIIBSURIL MI 2B129dg Lojlony 9'a'p

ueg A Amaleq ey) Buunp pessesse sq Aew Jey) sebieyd Ajeuad sdueyduwcs

8IUBLBILIEN UOSEBS YBdd JO 'seflieys eunjied 158 Bunjey sounosay ucjessuss ‘sabieys
Ajjigeileay polied JnoH-}esd AUB JO 8BS JIBy) JO) B|GISUCASE) §| SANW PBIRBID dy; JO
Jefng au) ‘uogippe u| ‘udlpesuel) Soeds-un ay) Jo uueg) ey} Bupnp passasse aq Aew ey
sefieyn Acusioyaq eoinosey AjoBdes Aue Joy 9jqsuodsol S| SAAW PRIEB|D 84yt jO J3Ang
8y] "J8Ang ay) O} JUNO2DE D84 TIS AL} oY S)IPSID UCHINY PUB ‘SIUBLIHIWLIOD JIIN0SEY
WdH ‘PAUMO DI JC IBISURI 8Y) L1 NS (I SAWA PRJEaID 10) Suoioesues oyads

-un gasoidde syl uoplesuen Jyads-jun Sui Jo 13Ang Jyi Ag pasnbe. s uogewlyuoo
oN 'spouad awy speudosdde sy o (uodesued) oynadsyun ayy Ul ieAng o1} seiNed

8U) 0] Y2EQ Alvedes 19jsuel) 6) J3(19S au} SB 054735, UIM SAMI PRIES[D JOf SUOROBSUE
J|ypads-jun LGNS |w Wrd 'PRISod a4e Snssd LolaNy 18npisey eseg ay) ey

UORONY [BNPISAY 9SBYg 34} Ul Jeyo (|8s dyoeds

-824N0S8. 8L} U PBEN BQ ||IM LOJINY [ENPISaY BSBY 6U) JO 8wl 8L} 1B PRO4T SRS

ay) o} [enbe pyOJT PARIMGNS Y "JBIA AIBAIIBQ Y] JC) UCHONY [ENPISey aseg ay) Ul salued
8y] Jo Jleyeq-uo A30edes 8y} JEs|D DUE 8{NPSYDS-Jes (M WIid 'Pelkigns a8 Suoaesuen
opieads-jiun pe.nbal ay) pue peAIBDal 8JB SWI0S UCHEZLIOYINY 8|NPBydS-519S auy) PapiAdid

UONINY |BNpIsey
BsEg BY) JO OW) GY} I8 186 AJBAIE(] BINUS O JO) JUNOOIR DS."IS SU) OJU) PALSISURI) Bg
jiwa Ajoedes oy o5 ‘mopu Buippig uonsny BNp|say sseg auy) jo Buiwado ay; o) soud JaAng
oy} e (38:"138) 012uIpI00D BunpoUdS-IIog, Yim WY@ Ul uojoesues oiRads-Hun meu
B JUgNS JSnua e AJBAST-PIY SPUB/SUELS jBY) UOiOBSURY pI0ads-)un ey} jo Aued yoeg

“MODUIM
Buippig aup yo Buwedo au o} soud sABp sssuisng ¢ 15e9) |8 WHSIHIEEISUNHON THIY o
pPepILgNs 8q JSRW WI0H UCHEZUOYINY BY ] JEBA AISAIB(] BY] JO) UGONY (BNDISSY 85eg BY|)
ul seg.ed ay) jo Jeyeq uo AJIDBGED Sy} SINPSYDS-JIas O} WId SBZLOYINE UMM ‘Jenuel SiyE
40 J JUelyoBRY Ul DUNO} WIO- UORBZUCYINY B|NPeysS-}ag B Nwans pue ubis jsnuw ieas
Aanaq-pIN pusrsMElS JBY) Uoncesue. slsads-iun sy Jo Aded yoee ‘ejedmpied o) Jeplo u)

18\ AMBNIBG Syl 4O} YORONY |BNPISBY

aseg sy alul paleayo ag o) Apeden payeisy ay) IGeud O} $52004d AIBIUNIOA B 2jejiioR)
{IIM AP 'aNSS| SiY) SSaUppe 0L UoloNY |enpisay sk ayl aye Lpeden pasagoun

SE payIel] aq M A)IBdeD paje)su) Siyl ‘LONIRRE Ul Jea s Aaajaq ajue ey J0f Ajceden
pelER)sUl SYp UM JoU $20p Aped 2iBuls B 53us ucgony [Bnpisay 9seq By} O] paleyo eq
Jouved jeys Agoedeo pajeIsul ul NS4 (im ¢ AEp 0} PUOGSALOD JOU SBop JBU) 818(] pU3 UB
10 |, Bunf o} pUoOdsaLoD JOU $30p JeYl sjeq HEIS B yim paucdas sucijoesuel oyoeds-yun

Jeap Alaateg
"PIN PU3AIEIS J1BY) SuolorsUes] Ayoede syidedg-yun o Jusuneal]l ¢'9'p

labopy BuioLd Apgelsy aul ui sacinosay Aiddng p uongoag
12ie Augede wrd g1 [Enuep
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Section 4: Supply Resourcas in the Reliability Pricing Mods!

ohligation of an entity. However, the Buyer may use the Cleared Buy Bid MWs as a
replacement resource in a Replacement Capacity Transaction.

The fallowing are business rules that apply to Cleared Buy Bid Transactions
» Cleared Buy Bid MWs are not eligible to be offered in an RPM auction.

+ Both the Buyer and the Seller of Cleared Buy Bid MWs must confirm the Cleared
Buy Bid transaction via the eRPM system by 23:59 EPT before the start date of the
transaction,

+ A Cleared Buy Bid Transaction must specify the buyer, seller, start and end dates of
the fransaction, the transaction amount (in MW), the LDA and incremental Auction
associated with the Cleared Buy Bid.

» The smallest increment that may be transacled through a Cleared Buy Bid
Transacticn is 0.1 MW,

+ Cleared Buy Bid transaction results in the “Buyer” receiving the Cleared MWs in the
applicable LDA and the associated Incremental Auction Charges that would have
been assessed to the Seller for the term of the transaction.

4.6.8 Locational Unforced Capacity (UCAP) Transactions

RPM Markel Participants have the abillity to report Locational UCAP Transactions through
the sRPM system. A Locational UCAP Transaction allows a party with available resource-
specific capacity to transfar Locational UCAP {Mws) to another party. A Locational UCAP
Transaction will not change the rescurce position or load obligation of an entity. However,
the Buyer may use the Locational UCAP as a replacement resource in a Replacement
Capacity Transaction.

The foliowing are business rules that apply to Locationa!l UCAP Transactions:
« Locational WCAP MWs are not eligible to be offared in an RPM auction.

+ Both the Buyer and the Seller of L ocational UCAP MWs must confirm the Locational
UCAP Transaction via the eRPM system by 23:59 EPT before the start date cf the
transaction.

+ Locational UCAP transactions for a Delivery Year will be restricted as follows during
the following periods:

«  Prior to the locking of the Delivery Year EFORd {Nov. 30" prior to the Delivery Year):
Locational UCAP transactions witl not be accepted.

+  After the locking of the Delivery Year EFORd, but before the Delivery Year's Third
Incremental Auction bidding window opens: Locational UCAP transactions may be
accepted; however, the Buyer of the Locational UCAP transaction must demonstrate
prior to the Third Incremental Auction that the Locational UCAP was used in a
replacement capacity transaction. if the Buyer fails to enter into & replacemant
capacity transaction prior to the Third Incremental Auction, the Locational UCAP
transaction will be denied by P.JM.

« During the Delivery Year's Third Incremental Auclion: Locational UCAP transaclions
will nel be accepted.
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«  After the Delivery Year's Third Incremental: Locational UCAP transactions will be
accepted.

« A Locational UCAP Transaction must specify the buyer, seller, product type (i.e.,
Limited, Extendad Summer, or Annual) effective with the 2014/2015 Dalivery Year,
start and end dates of the transaction.

« The Seller of the Lacational UCAP must alse specify the resource {generation
resource or demand resource} and the MW amount of locational UCAP to ba
tfransacted. The resource specified in the transaction must be of the same product
type specified in the Locational UCAP transaction.

» The smallest increment that may be transacted through a Locational UCAP
Transaction is 0.1 MW,

+ A Locational UCAP fransaction results in an RPM Resource Commitment {in UCAP
terms}, equal to the MW amount of locational UCAP transacted, being placed on the
Saller's resource for the term of the transaction.

« The Seller of the Locational UCAP retains ownership of the rescurce specified in the
Locational UCAP Transaction.

» The Seller of the Locational UCAP is subject to all applicable rescurce performance
assessments.

» The Buyer in a Locational UCAP transaction will indemnify PUM Settlement, the |.LC,
and the Members for any failure by the Seller of such transaction to pay deficiency
penatiies and charges owed to PJM Settlement and associated with the capacity that
is the basis of the Locational UCAP transacticn.

4.7 Resource Portfolio

A party's resource portfolio in eRPM may consist of Generation Resources, Demand
Resources, ILR Resources, Energy Efficiency Resources, and Qualifying Trangmission
Upgrades. A party's Genaeration Resource portiolio may consist of existing generation,
planned generation, and bilateral contracts for unit-specific capacity resources. Qualification
requirements for generation resources are presented in Existing Generation, Planned
Generation, and Bilateral Unit-Specific Transaction Sections of this Manual.

4.7.1 Resource Position for Generation Resources

A party's Daily Generation Resource Position is calculated dynamically by the eRPM sysiem
for each unit and 's equal to the party's Daily ICAP Owned on a unit multiplied by cna minus
the unit's Effective EFORd.

A party's Daily ICAP Owned on a unit is calculated by adding the ICAP Value of a unit as
determined by a party’s approved Capacity Modifications to ICAP amcunts transacted
through a party’s approved unit-specific bilateral sales/purchases. The Installed Capacity
{ICAP) Value of a unit is based on the summer net dependable rating of the unit as
determined in accordance with PJM Manual for the Rufes and Procedures for the
Determination of Generating Capabifity (M-21).

A unit that is In a party's Generaticn Resource portfolic may be traded bliaterally if the party
has Daily Available {CAP to offer from the unit for the entire term of the bilateral unit-specific

FJM © 2012 49
Ravision 14, Etfectiva Dale: 02/23/2012


http://y-.ro

ZIOZ/EE/Z0 [eeC eNBYT Pl LOISIADY
13 CL0Z @ Wrd

“Juswalnbey 100 18eI8I04 ,
JOIPB4 M , ONEA HO PRIBUILON AIBE B4 O} 1BNDS St PuB WS)SAS INdX® BU) AQ AjleDiwBuAp
Pa)RNIED §1 S2IN0SY PUBWA(] B 10) UOIISDY Bainosay puews( AeQ s Aued v

‘sucnBoyIpOW
HQ peaviddy, Jo pasoiddy ABUDISIACIL, SANEd Ag pauluLsiep Se eneA HQ PaJEeULON
Aieg sui 0} 12nba S 92uN0SA; pUBWISP DHIN8S B 10} 8NIBA HQ PRIRUIWON Alleq s Aped v

‘[ERUBRY I O UCKIDE SIONPOIL JUaluabevey peo
U] pe)usse.d BIE S80IN0SEY PUBWIG( 10} SIUSWAINDSI UOKBIJIENT) "SBIN0SAY PUBKIag
pauue| IC SBRINOSEY puewaq Bupsie jo 1sisuod Aew oyojucd soinosey puswe( sAued y

S80IN0$IY PULB(] JO) UCI)ISOd MINOSIY Z'L'b
*passasse aq 0} 5| abieyD AoudYaq 821N0saY

Apoedeny e j suluuejap o jun Bupessuall BY) J0) SIUBWIIWWOD 32UNOSTY NdY ARG N9
©) pe.eduiod 5 UONISOd 80IN0SAY LONBIBUSD Wy Alle] S/Aued e Yes Aaalleg aul Bupng

(PL ST — (YA YT 24240t ) I SHLOMYSIAGE.3 BTN RO = PRAROGVIN ALY = P OS] AT

"(py0O43

sARSana-1 ). (YD) pasajoun Ajeq — siuawpwe) ueld Ayseded Yy e — peauMO dvDl
Aieq) &y ©} [enba ) un oeds e 10 UGHISOd 824Nesey uope:auss WdY Aleq sALed v
“ueld ApordeD Had Syl 10 Jun Sy) WoH PERILILICD SEM JBL) AjPRdRD pa|iBlSuUl JO JUnoluE
|23y BUL 07 1ENDB BJE JIUN SHY9eds B 10; SJUSWIILILIG,) Uy Aloedes Yyd Aleq sALed v

$30)n0SHY Jusweoe|da.s Jo uogesseds su) pue AHoBdED PRIBIID JO SBSEYDIN/SIIES [RISIEYG

oyoads-jun peacidde o) anp SjUBLYILILIOT 82IN0SBY WY JO SISBIIIUYSHSEBIEP O]
suogaNY WY Ul LD YINs J0) ajoymaxew JyDn snid paiesid dvon Aue jo wns ay) Buippe
Aq pejeinoged aue yun Gupesauwal sypeds e 1oy sjuswILILID) 804N0seY WdY Alleg sfued v

VN33O — NHROUSO VORI R we PN8w0 Y [PR.42[Ou 1]

“4ago j9s sAued eu) ul 4yD| peIsyO ayf SNUIW LoWSod JvD| BIE|IeAY Wnwiuy s Aued el
0} jenba s| 80mosal uogessuab & 10} Jy5) pessyoun Alleg sAled e 'uoRany Wdy ue Jog

SR OSIE f  WPR O I + ST SaS ] a4 ffou AT = we gy ipadafiounaect
"$9SBUDING/SHES [BJ)E|IG OYoads-)lun pascidde s Aped e yBnoay) pspesuel

SJUNCWE dyD)} pesegoun Alleq 0} Suopony Pdd U Jun Uons Jof gy D1 paiayoun Aneq

Aue Jo wns ey} BuIppe AQ PEJRINOIED S| UN JYDBdS B 10y JyD| paIsyoun A|eq sAped ¢

JUN YoNS J0) UCDSOd dyD| PIqepeAy uaund

s,Aed a4} 0} [Enba & (W N € 10} UCKIEO dYD| BIGEIIBAY WNLIXE PUE UONISOE YD
2|qeileAy WNWILA S,AUed & ‘uojany (BJUSWaou] piy| PUB UCHONY (ENPISEY aseq oY) Jog

MU, NS NI BT #!’a ;;;;;; f FVDHDRAJOU NPT - PG TV FAIOT = V1P B A

18papy Buisud Auncened auy u seounosey Addng (v unijaes
jexiep Apceder) Nrd (85 Ienuew

LisH

Hi

ZLOZICTIT0 990 BMID2YT ‘Pl UOISIAGY
0 ZL0Z@ Nrd

‘oH043 atez e Buisn

oI peJeeiD Alleq ) papaALe) S| Sucpany Wl Ul dvDn peuseid Aleq SjusuiLoD
ueld ApedeD Hyd AIBq Snuiw SUOIBNY Ny Ui dYD1 paIes|D Alleq Snuiw gy paiagoun
Alleq sy snuiw peumQ dy3 Alieq 03 [enbs ) 4y alge)eAy wnwixew Ajeq sAued v

(VO qopny o T U = UOHISOL ) [2]QUIDA P WOl

Jea) Aaalieq ey Buunp jun

Yons Joy gy Sgejieay WNWIXeW Alleq Wit a1 of [enbe st ucijony dy e Joj jun

B UG LUONISOY YD diqepeay wnwixep sAped v -uopony Wdy Ue o) Jayjo Aew juedpyred
 Jey) JUnowe WnNWIXew ey} sjussalde. uonisod dyD| 8(qB|ieAy wnuixep sAyued v

Sita tinutie Juoigd v 1o g

_ Tamgmbto:um VYU S PYCATYHE TATPROIS VAR ~ ()
: dV IR0
~ dF DR ffouniing - PR OJFIIPG = JY T Agumay Ul Ared

ooy [enpisay

8SBE 84 WO PHOST 1840 1198 sAued BU) JO ‘UonoNY (BNP|Say asBg BU) JO Swl a}

18 %8 pHOLT 'UonINY [BNRISEY 258Q 341 O AL 8L} 12 ' Py 43T Sy Jo sejeail ay) Buisn
dvD] paiesi] AlleQ O} PSLSAUCS Si SUCHINY WY Ul dWDN PRIESID ARG “SIUSWHIILIOD
ueld AjpedeS M4 AlBQ SNUIW SUCHONY Wit U dYD) PoIes Alleq snuil gy peisyeun
Alieq sty snuiw paumo dvDl Aneg a1 [enbs s dyd 2igeieay wnwugy Areq sAped

(PO 2RIy Uy QMY = S MOS0 VD [ A1GPI0 AR WL g

esp, fealeg

8] BULNR JUN YINS JOJ SV 2MEBAY WNWILIY AIBQ WiTWUiW 84) C) fBnba S| uchony Wdy
UL JOJ JJUn B LU0 UOISOY dyDI SjgBiBAY WU SANEd ¥ "UOlSNY dy UB OJU) pelayo

¢ 1SNW JEY} JUNOWE WNUIW 8y} sjuesedss uonIsod dyD] s|qe(ieAy wnuiuly s Aped v

(YD [2IGPHPAY QDU = M UONISOF TV [ IUAIT)

Jeaj Asaaleq ayy Buunp Jun yans Joj dyD| s|GE|IBAY AIEQ LUNWILIL
auy] 0] {2nha §] UORONY WY UB JOj IUN B U0 UORSOd D B|gejieay juanng s Aped v

UoISOd dvD| SIGBIIBAY LUNWIXEN PUE ‘UOISOd dYD SIBYBAY LUNWIUIK

‘UogIsod Jyd| SIqBIIBAY JUBLND B S1BINJJES || Wihd ‘UONSNY WdY UJER 104 “JBSA

UoIONY Ndy 843 JO LLUBY 81US SU) JO} JILN O} Wiod} Jeyc o) Ajmeded ajqejear sey Aued ay;

1 SUOONY Y Ul paIaya 8a ABwW Croll0d 831nasay ueqeauss sAped e Ul Sjeul juny
PO GA0ERf =~ |

TUAUYHE I Y2300 3y —.é.h.‘(..@nnﬂ_

N [ OB Wi —( T AV HIRATOUNANEG = PRRADGY G = AP PGPRE A I0G
EJUALLLWIWLOY LEd Anoeder

"4 Alleg — ((PHO-3 BARSHI- L ISIUSWHIWILC] 221088y Wdd AYeq) - dvD PRIsgoun
Ajeq - paum0 d' Ajleq o [enba st HUD € U0 Jy2)| BIgBIIBAY Aleq ou ‘Aped e Jog
*UORORSUB) OlI0BdS

SN RIS UL W PIOS 80 ABW JyD)| S(ge|BAY A2 WNWILW 81y Ajuo ‘LOiSEBSURY JYI0Bds
-lun (222181 Ay (0 w3 B} 10} SBLEA JUN AU} 10} JyD) 8lgB|IBAY A||BQ BUY; J| "UOIOBSUEY

Jepo DU AjiIqenay By; W seanosey Addng 1 ualpes
1eyiep Aeded Ard g1 lenuep



http://�oy.fi
http://o-.ro

Manual 18; PJM Capacity Market
Saction 4: Supply Resources in the Refiability Pricing Model

DailyResourcePositio ~vesand ke senrce = DailvNominatedDRValue x DRFactor x FPR

A Demand Resource that is in a party’s Demand Resource portfolio may be offered into
RPM Auctions, if there is Daily Avallabie ICAP to offer from the Demand Resource for the
entire term of the RPM Auction.

For a party, the Daily Available ICAP for a specific demand rescurce is equal the resource’s
Daily Nominated DR Value — Daily Unoffered ICAP - ({Daily RPM Resource
Commitments/{(DR Factor *Forecast Paol Requirerent)) — Daily FRR Capacity Plan
Commitrments.,

Datily veiilablelCAPrr = Day ARVt c:s_céqfs.n\..uémﬁwmmmmwwmﬂwwwwmﬂa 8y Dl PRRCap Comeimonty
A party's Daily Unoffered ICAP for a specific demand resource is caleulated by adding the

sum of any Daily Unoffered [CAP for such demand resource in RPM Auctions.
Daify UnQfferedICAPspmptmsouce = 9 DatilylingiferediCAPremmtion

For an RPM Auction, a party's Daily Unoffered ICAP for a specific demand resource s equal
to the dermand resource’s Available ICAP Position minus the Offered iCAP in the party’s seil
offer.

Daily Unoffered ICAPoemarssure = Avaifable ICAP Posidon — Offered TCAP

A party's Avallable ICAP Paosition for a specific demand resource is equal to the minimum
Dally Available iCAP for such demand resource during the Delivery Year.

Availablel CAPPoyitio nooad keowe = Min{ Datlydvailablel CAP)

A party's Daily RPM Resource Commitments for a specific demand resource are calculated
by adding the sum of any UCAP Cleared plus UCAP Makewhole for such demand resource
in RPM Auctions to decreases!increases of RPM Resource Commitments due to the
specification of replacement resources.

A party's Daily FRR Capacity Plan Commitments for a specific demand resource are egual
to the total amount of Neminated DR that was committed from the demand resource for the
FRR Capacity Plan.

A party's Daily RPM Demand Resource Positian for a specific demand resource is equal to
the (Daily Nominated DR Value — Daily FRR Capacity Plan Commitrnents — Daily Unoffered
ICAP}* DR Factor * Forecast Poot Requirement.

DailyRPAS Position e = { DailyNoin DRVabue — DaiivFR RCapPlanCom — DailvUnofieredICAP) » DRFactor x FPR
During the Delivery Year, a party's Daily RPM Demand Resource Position Is compared to

their Daily RPM Resource Commitments for the demand resource to determine if a Capacity
Resource Deficiency Charge is to be assessed on the delivery day.

4.7.3 Resource Position for ILR Resources

A party’s ILR Resource portfolio may consist of existing ILR resources. Qualification
requirements for ILR resources are presented in the Load Managemant Products and ILR
Certification Requirements Sections of this Manual. An {LR Resource that is in a party’s ILR
Resourcs portfolio is eligibie ta receive ILR Credits during the Delivary Year. A party's Daily
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Nominated IL.R Value for a specific demand resource is equal to the Daily Nominated ILR
Value as determined by party’s approved Emergency Load Response Registration.

A party’s Daily ILR Rescurce Position for an ILR Resourcs is calculated by the eRPM
system and is equal to the Daily Nominated ILR Value * DR Facior * Forecast Poal
Requirament.

DailvIL RResourcePosition = DailyNominatedILR x DRFactor x FPR

4.7.4 Resource Position for Energy Efficiency Resources

A parly's EE Resource portfalic may consist of existing or planned EE Resources.
Qualification requirements for EE Resources are presented in Energy Efficiency Resource
Section of this Manual.

A party’s Daily Nominated EE Value for a specific EE Resource is equal to the Daily
Norminated EE Value as determined by party’s “Provisionally Approved’ or “Approved” EE
Modifications.

A party's Daily EE Resource Position for an EE Resource is calgulated dynamically by the

eRPM system and is aqual to the Daily Norninated EE Value * DR Factor * Forecast Pool
Requirement.

DiailvRescourcePositio nes resouree = DatlyNominatedEEValie x DRFoctor = FPR

An EE Resource that Is in a party's EE Resource portiolio may be offered into RPM
Auctions, if there is Daify Available ICAP to offer from the EE Resource for the entire term of
the RPM Auction.

For a party, the Dally Available ICAP for a specific EE Resource s equal the resource's
Daily Nominated EE Value — Daily Unoffered ICAP - ((Daily RPM Resource
Commitments/{DR Factor *Forecast Pool Requirement)) — Daily FRR Capacily Plan
Commitments.

 DaiyRPM Resuurcelomumsnenty

DenitptvailabielCiiPre = DaiteNominatedEEVulue - LallylnafersfCAP DRFactor o FFR, Yo DattFRRCapC

A party’s Daily Unoffared ICAP for & specific EE Resource Is caiculated by adding the sum
of any Dally Uncifered ICAP for such EE Resource in RPM Auctions,

DuilyUnOfferedICAPEE Re sowree = M DailyUnofferedfCAPupssuction:

For an RPM Auction, a party's Daily Unoffered iCAP for a specific EE Resource is egual 1o
the EE Resource's Available ICAP Position minus the COffered ICAP in the party's sell offer.
Daily Unoffered ICAPwsesoume = Available ICAP Position - Offered ICAP

A party’s Available ICAP Pasition for a specific EE Regource is equal to the minimum Daily
Available ICAP for such EE Rescurce during the Delivery Year.

Availablel CAPPosiio i veoune = Min( DailyAvailablelCAP)

A party's Daily RPM Resource Commitments for a specific EE Resource are calculated by
adding the sum of any UCAP Cleared plus UCAP Makewhole for such EE Resource in RPM
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Manual 18: PIM Capacity Markel
Section 4: Supply Resources in the Raliabiiity Pricing Mode!

Operating Agreement, or other agreements, business rules or manuals, including demand
for additional credit andior declaration of defauit. Failure to exercise a remedy at any given
time shall not preclude PJM from exercising such remedy at a later time.

4.8.2 RPM Credit Requirement

An RPM Credit Requirement will be established for all participants that are offering into an
RPM Auction or have already committed into RPM any Resources Requiring Credit for
RPM. The RPM Credit Requirement will be equal to the sum of the individua! credit
requirements for such resources. The credit requirement for a given rescurce offered intg an
RPM auction will be a fixed Auction Credit Rate times the unforcaed MW offared, times an
RPM Credit Adjustment Factor. The credit requirement for a given resource committed into
RPM will be a fixed Auction Credit Rate times the unforced MW committed, times an RFM
Credit Adjustment Factor.

RPM Credit Adjustment Factor

« The RPM Credit Adjustmant Factor for a given resource depends on its status in
becoming a fully qualified resource as fcllows The Credit Adjustment Facteor for all
Resources Requiring Credit for RPM will be one ("1") except as follows:

» For Planned Demand Resources, the Credit Adjustment Faclor will be (1-X), where
"X" 1s the Nominated DR that is certified through an Emergency Load Response
Registration divided by the Nominated DR value in the DR Medification for the
planned demand resource.

» For Planned Energy Efficiency Resource, the Credit Adjustment Factor will be (1-X),
where "X" is the Nominated EE Value that is confirmed through a PJM approved
Post-Installation M&V Report divided by the Nominated EE value in the EE
Modification for the planned energy efficiency resource. '

»  For existing external generation resources without firm transmission, the Credit
Adjustment Factor will be zero if the Participant has demonstrated that firm
transmission has been procured.

+ For Planned generation resources, the Credit Adjustment Factor will be 0.5 {50%) if
a full (not provisional) Interconnection Service Agreement has been successiully
executed but Interconnection Service has not yet begun, and will be zero on or after
the start date of Interconnection Service.

« For Qualifying Transmissior Upgrades, the Credit Adjustment Factor will be 0.5
(50%) If a full {not provisional) Interconnection Service Agreement has baen
successfully executed but Interconnection Service has not yet begun, and will be
zero on the date the Qualifying Transmission Upgrade is placed in service.

« PJM wiil consider cradit adjustment factors other than these on a case-by-case
basis.

if a Participant offers a Resource Requiring Credit for RPM into an RPM auction, but the
Parlicipant's RFM Credit Limit is insufficient for the participant’s RPM Credit Requirement
inciuding the new offer, then the offer witl be rejected. If the offer was made as part of a sell
oifer upload file {muitiple resources offered simultaneously), then the entire file upload will
be rejected. Previcus offers made and accepted into an aucton will not be rejected solely
because a subsequent offer was rejected.
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A participant that has procured capacity in an Incremental Auction may incur a change in
credit requirement if the cost of the procured capacity differs from the cost of the originally-
committed capacity,

4.8.3 Auction Credit Rate
An Auction Credit Rate is calculated prior to each RPM Auction for such Delivery Year.
Prior to 2012/2013 Delivery Year, the RPM Credit Rate is defined as:

+  Greater of $20/MW-day or .24 * BRA Resource Clearing price of the LDA where the
resolrce is modeled, times the number of days in the Delivery Year.

« One rate is calculated and applied for each year and each binding LDA, regardless
of the Aucticn the resource is committed.

Effective 2012/2013 Delfivery Year onward:

« Prior to the posting of the BRA results, the RPM Credit Rate is equal to the greaier of
(i) $207 MW-day or (i) .3 * applicable Delivery Year's Net CONE for the RTC (in
$/MW-day), times the number of days in the Delivery Year.

+ Upon posting the BRA clearing results, the RPM Credit Rate used for planned
resource commitments [n the BRA Is equal to the greater of {t) $20/MW-day or (i) .2
times the Capacity Resource Clearing Prica for the LDA and resource product type
(i.e., limited, extended summer, and annual) that applies to the planned resources,
times the number of days in the Delivery Year.

» For any planred resource not previousty committed for a Delivery Year that
participates in an Incremental Auction, the Auction Credit Rate is equal to the greater
of {i) 0.3 times the applicable Delivery Year's Net CONE for the RTQ or {ii) 0.24
times the Capacity Resource Clearing Prica in the BRA for the applicable Delivery
Year for the LDA and rescurce product type that applies to the planned resource or
(iii) $20 per MW -day, times the number of days in the Delivery Year.

« Upon posting the results of an Incremental Auction, the Auction Credit Rate used for
planned resources committed in the Incremental Auction is equal to the greater of (i)
$20/W-day or (i} 0.2 times the Capacity Resource Clearing Price in such
Incrermental Auction for the LDA and resource product type that applies to the
planned resource , but no greater than the pre-clearing Incrementat Auction Gredit
Rate for such incremental Auction times the number of days in the Delivery Year.

« One rate is calculated for each Auction, binding LDA, and resource product type, and
applied according to the Auction, LDA, and resource product type in which the
capacity was committed.

4.8.4 Credit-Limited Offers in RFM Auctions

A Sell Offer based on a Planned Generation Capacity Resource, Planned Demand
Resource, or Energy Efficiency Resource may be submitted as a Credit-Limited Cffer. A
Market Seiler electing this option shail specify a maximum amount of Unforced Capacity, in
megawatls, and a maximum credit requirement {i.e., Maximum Post-Auction Credit

8 Resource product types are effective with the 2014/2015 Delivery Year.
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Manuat 18: PJM Capacity Market
Saction 5: RPM Auctions

Increase, or a decrease in the nominated value of a Planned Demand Resource, The
cost of procurement in these Auctions [s allocated 1o resource providers that caused
the need for additional resources to be procured.

The Second Incremental Auction Is conducted to allow for an incremental
procurement of resource commitments when there s an increase In the region’s
urforced capacity obligation due 1o a load forecast increase. The cost of
procurement in the Second Incremental Auction is allocated fo LSEs through a
Locational Reliability Charge.

Manual 18: PJM Capacity Markat
Section & RPM Auctions

e

“ZDgadiin

By November 30" pricr to the Delivery
Year

Post Final Planning Parameters for Third
Incremental Auction

1 Month prier to Thind Incremental
Auction

Third Incremental Auction

February, 3 months prior to the Delivery
Year (for 2011/2012 and later)

Effactive 2012/13 Delivery Year: ) ILR Certification® 3 months prior to the Deiivery Year
201042011

» The First, Second, and Third incremenial Auctions are conducted to allow for 2 morths prior to the Daiivery Year
replacement resource procurement, increases and decreases in resource 2011/2012

commitments due to reliabilfty requirement adjustments, and deferred short-term
resource pracurament.

Canditicnal Incremental Auclion As Needed

Exhibif 2: RPM Auction Timaiine
5.3 RPM Auction Parameters

The foltowing information shall be posted by PJM for each Base Residual Auction by
February 1% prior to the commancement of the Base Rasidual Auction offer period:

+ A Conditional Incremental Auction may be conducted if a Backbone transmission Iine
is delayed and results in the need for PJM to procure additional capacity in a
Locational Deliverability Area to address the corresponding reliability probtem.
5.2 RPM Auction Timeline
The following Auction timeline provides the deadline for key RPM activities: » Prefliminary RTO and Zonal Peak Load Forecasts
- 1 TET « LDAs madeled in the Base Residual Auction
« Interruptible Load for Reliability (ILR) Forecasts for each modeled LDA {for Delivery

Data cotiscted by MMU for Preliminary Market

S

4 Months prior to the Base Residual

Structure Screen (MSS) Auction Years priot to 2012/2013)
Post resulls of Preliminary MSS 3 Months prior to the Base Residual + Short Term Resource Procuremant Target (for 2012/2013 and beyond)
Auction

« Installed Reserve Margin {IRM)
« Pool-wide Average EFORd

Post Planning Parameters for BRA 3 Months prior to the Base Resldual

Auction
Data Submittal (Avoidable Cost Data, Opporiunity 2 Months prior to the Base Residual +  Forecast Pool Requirement (FPR)
Cost, & Projected Market Bevenues) to MMU if Auction + Demand Resource {DR)} Factor
submitting non-zere sell offer price for resource in W . .
LDA or Unconstrained .0 Group that fails « Reliability Requirements of the PJM Region and each modeled LDA
Preliminary MSS « Variable Resource Reguirement (VRR) Curves of the PJM Region and each
MMU to notify Capacity Market Sellers of Markat 1 Month prior to the Base Residuai modeled LDA without FRR Entity adjustments. Adjusted VRR Curves with FRR
Seller Offer Caps Auction Entity adjustments will be posted after FRR Capacity Plans are approved.
Base Residual Auction May, 3 years prior 1o the Delivery Year «  CETO and CETL values for each modeted LDA
Post Updated Planning Parameters for First 1 Month prior to First Incremental «  Minimum Annual Resource Reguirements and Minimum Extended Summer
Incramental Auction Auction

Resource Requirements for the PJM Region and each Modeled LDA (for the
2014/2015 Delivery Year and beyond)

First Incrementa! Auction Septernbaer, 20 months prior to the

Delivery Yoar » Transmission Upgrades projected to be in service for the Delivery Year
Post Updated Planning Parameters for Second 1 Manth prior to Second Incremental . A : . .
Incremental Auction Auction Bidding window schedule for the Base Residual Auction
Second incremental Auction Ty, 10 months prior to the Delivery »  Cost of New Entry (CONE) for the PJM Region and sach modeled LDA
Year

? The iR product is only valid in Delivery Years 2007/2008 through 2011/2012.
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» The ICAP MW limit for the EFORd Offer Segment for a resource that fs owned by
multiple parties will be established pro rala based on ownership share of the
resource.

« Tha saller is wiling to accept the clearing of any amount equal to or greater than the
minimum MW amount offered and aqual to or less than the maximum MW offered.

« I the self-schaduled flag is enabled in the sell offer, the sell offer price must be set to
zerc and the minimum and maximum amounts specified in the sell offer must be
equal.

» Units with Reliability Must Run {RMR) Contracts must offer their capacity in an RPM
Auction with a sell offer price less than or equal to their avoidable cost. RMR units
that do not have full year RMR contract must also offer the capacity into the auction.
If the unit clears it would be expected tc be in service for the entire delivary year.
RMR payments will be reduced by the RPM auction credits.

+ The accaeptance of the sell offer is based on the party's Maximum Available |ICAP
Position at the opening of the auction's bidd'ng window.

« If a participant has a positive Maximum Available ICAP Position, PJM only accepts a
sell offer up to the Maximum Available 1CAP Position.

« If a participant has a zero or negative Maximum Available ICAP Position, PAM will
reject the sell offer.

« A sell offer in an RPM Auction that violates any “"Conditions on Sales by FRR
Entities” as presented in the FRR Business Rules wili be rejected.

« For Planned Resources and external resources without firm transmission, sell offers
for which the RPM Cradit Requirement exceeds the credit available will be rejected.

« All sell offers for a suppiier that fails the Three-Pivotal Supplier Test will be capped
within the mitigated LDA

« Cleared sell offers and offers receiving Make-Whole payments are binding
commitrments to provide capacity.

5.3.2 Flexibie Self Scheduiing

An LSE may specify offer segments as fiexible self-scheduled in the Base Residual Auction
1o provide a meghanism to manage the quantity uncertainty related tc the Variable Resource
Requirement.

Ta specily a segment as a flexible self-scheduled segment, an LSE must specify the
following:

« For sach such segment, “flexible self-scheduled” must be selected as the offer type
of the segment.

« Aflexible self-schedule sell offer must specify an offer price that will be utilized in the
market clearing in the event that the resource Is not needed to cover the caleulated
capacity obligation. This is in addition to the data required of a self-schedule
resource-specific sell offer.
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» In confunction with an offer of a flexible self-schedule segment, the LSE must also
submit through eRPM a percentaga of the Prseliminary Zonal Peak Load Forecast in
each transmission zone the LSE wishes to cover with self-scheduled and flexible
self-scheduied resources. This percentage of the peak load forecast will be used to
caleulate the LSE's resulting capacity cbligation through the auction clearing process
that considers the Variable Resource Raequiremant.

If the same LSE offers both self-scheduled and flexible self-schedule segments 1o serve an
Unforced Capacity Obligation within the same LDA, those segments that are seif-scheduled
will be used first to meet the obligation. The flexible self-scheduled segments be
automatically cleared in the auction if they are needed to supply the LSEs resulting capacity
obtigation. In the event that the LSE does not need all of the segments that were specified
as flexible self-scheduled 1o meet its resulting capacity obligation, the RPM clearing function
will consider the excess as offered into the market at the price specified with the flexible self-
scheduled segment. The segments that are considered excess for this LSE will be those
that have the highest specified offer prices.

5.3.3 New Entry Pricing

New Entry Pricing is an incentive provided to Planned Generation Resources where the size
of the new entry is significant relative to the size of the |.OA and there is a potential for the
clearing price to drop when all offer pricas including that of the new entry are capped. New
Entry Pricing aliows Planned Generation Resources to recover the amount of thair cost of
entry-based offer for up to two additional consecutive years under certain conditions.

New Entry Pricing is applicable under the following conditions:

(1 The new entry must select the New Entry Pricing aption at the time the sell offer
into the initial BRA is submitted

2) The capacity cleared from the new entry would move the tofal LDA resources
cleared from below the LDA Reliability Requirement 1o a point on the VRR
Curve where the price is less than or equal to 40% of the Net CONE divided by
the guantity cne minus pool-wide average EFORd

(3) The seller submits offers into the two following BRAS to ssll the entire capacity
of the unit at a price sgual to the lesser of the price offered in the BRA where
the resource was classified as planned generaticn; or 90% of the then-current
Net CONE in UCAP basis.

New entry revenues:
{1 If the new entry meets the conditions in the previous rule and ciears the market
in Year 1, it sets the resource clearing price and receives ravenues based on
this price

{2) If the new entry clears its capacity in the fwo subsequent BRAs, it will receive
revenues based on the clearing price.

()] If the new antry does not clear, it will be resubmitted at the highest offer price at
which the amount committed, including the any make-whole amount, for the
first-year BRA will clear. The resaurce clearing price and the resources cleared
will be: determined from this clearing. The new entry will receive revenues
based on the sell offer price submitted for the subseguent BRA in which it
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below, a sell offer submitted in any BRA or Incremental Auction that is less than 90% of the
applicable Net CONE shall be set equal to 90% of the applicable Net CONE. If there is no
otherwise applicable asset class as described above and the sell offer is less than 70% of
the Net CONE for a combustion turbine generator then the sell offer shali be set equal to
70% of the Net CONE for a combustion turbine generator.
A sell offer below the MOPR screen price shall be permitted and not be re-set if the capacity
market seller obtains a determination from PJM prior to the RPM Auction that the seller offer
Is permigsible because the offer is consistent with the competitive, cost-based, fixed net cost
of new entry were the resource to rely solely on revenues from PJM-administered markets.
A capacity market seller wishing to offer below the MOPR screen price may request such a
datermination according to the MOPR exception process described beiow.

1} MCPR Exception Process Timelinas

a. Reguests for exceptions must be submitted no iater than 80 days prior to the
start of an RPM auction. Requests must provide all relevant information and
are submitted to both the IMM and PJM

b. The IMM has 30 days from receipt of the request to make a determination
regarding the exceptions and report its findings to the seller requesting the
exception and PJM.

c. If the seller doas not agree with the IMM findings it may appeal to PJM to
raview its request for exception

d. PJM has 45 days from the receipt of the exception request 1o nolify the seller
of its determination regarding the exception request. {15 days following the
MM determination)

2) Documentation Required in MOPR Exception Request

The capacity market seller must include in its request for an exception
decumantation to support the fixed development, construction, operation, and
maintenance costs of tha planned generation resource, as well as offsetting net
revenues. The requests must include a certification, signed by an officer of the
capacity market seiler, that the claimed costs accurately reflect the seller's
reasonable expected costs of new eniry and that the request satisfies ali standards
for an exception. Supporting documentation of for project costs may include, as
applicable and available, the following:

« a complete project description;

+ envircnmental permits;

« vendor quotes for plant or equipment;

« evidence of actual costs of recent comparable projects;

« bases for electric and gas interconnection costs and any cost contingencies;

« bases and support for property taxes, insurance, operations and mainfenance
("O&M") contractor costs, and other fixed O&M and administralive or general
costs;
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» financing documents for construction—period and permanent financing or
evidence of recent clebt costs of the seller for comparable investments;

= the bases and support for the claimed capitalization ratio, rate of return, cost-
recovery period, inflation rate, or other parameters used in financial rmodeling;
and

+ identification and suppoert for any sunk costs that the Capacity Markst Seller has
reflected as a reduction to its Sell Offer.

The request also shall include all revenue sources reliad upon in the sell offer to offset the
claimed fixed costs, including, without limitation, long-term power supply contracts, tolling
agreemants, or tariffs on file with state regulatory agencies, and shall demonstrate that such
offsetting revenuas are consistent, over a reasonable time period. In making such
demonstration, the capacity market selier may rely upon forecasts of competitive alectricity
prices in the PJM Region based on well defined models that include fully documented
estimates of future fuel prices, variable operation and maintenance expenses, energy
demand, emissions allowance prices, and expected environmental or energy policies that
affect the seller's forecast of electricity prices in such region, employing input data from
sources readily available to PJM and the Market Monitoring Unit. Documentation for net
revenues afso may include, as available and applicable, plant performance and capabllity
information, including heat rate, start-up times and costs, forced outage rates, planned
outage schedules, maintenance cycls, fuel costs and other variable operations and
maintenance expenses, and ancillary service capabilities. The capacity market seller shall
provide any additiona! supporting information requested by PJM or the Market Mcnitoring
Linit to evaluate the selloQffer.

An evaluated sell offer sha' be permitted if the information provided reasonabiy
demonsirates that the sell offer's competitive, cost-based, fixed, net cost of new entry is
below the minimum offer leve!, based on competitive cost advantages, including, without
limitation, competitive cost advantages resulting from the capacity market seller’s business
mode, financial condition, tax status, access to capital or other similar conditions affecting
the applicant's costs, or based on net revenues that are reasonably demoensirated to be
higher than those used by PJM to develop the minimum offer level. Capacity market seliers
shall be askad to demonstrate that claimed cost advantages of sources of net revenue that
are irregular or ancmalous, that do not reflect arm's-iength transactions, or that are not in
the ardinary course of the capacity market selfer's business are consistant with the
standards of this subsection. Fallure to adequately support such costs or revenueas so as to
enable PJM to make a determination will result in denial of an exception by PJM.

5.3.6 Qualified Transmission Upgrade Sell Offer Requirements

A Qualifying Transmission Upgrade sell offer will specify, as appropriate:

+ Increase in CETL provided by the upgrade (maximum MW, as certified by PJM
Transmission Planning Department)

+  Minimum MW offered {min = max for upgrades that involve a single equipment
upgrade, min could be less thar max where participant is proposing multiple
upgrades or upgrades to several pieces of equipment}

»  Source and sink LDAs assocciated with the upgrada
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+ The smallest increment that may be offered into a Base Residual Auction is 0.1 MW,

5.6.2 Auction Clearing Mechanism — Base Residual Auction

The Base Residual Auction clearing softwara is an optimization algorithm. This aigorithm
has the abjective of minimizing capacity procurement costs given the supply offers, Variable
Resource Requirement Curve(s), Locational Constraints, and starting with June 1, 2014, the
Minimum Annual Resource Requirements and Minimum Extended Summer Resource
Requirements , All self-scheduled resources in the Base Residual Auction will automatically
clear at their maximum MW amount specified in the sell offer. The Base Residual Auction
clearing price for each LDA is determined by the optimization algorithm. The Resource
Clearing Price within each LDA is the sum of:

+ The marginal vaiue of system capacity and

« Annual Rescurce Price Adder, if any, and

« Extended Summer Price Adder, if any, and

» Locationai Price Adder(s), if any relevant to such LDA.

The Annual Resource Price Adder is applicable for Annual Resources only. The Extended
Summer Price Adder is applicable for Annual Resources and Extended Summer DR..

In the event that the Sell Offers forming the supply curve do not result in an intersection with
the Variable Resource Requirement Curve, the marginal vakue of system capacity will be set
along the Variable Resource Requirement Curve by extending the supply curve vertically
from its end point until it intersects the Variable Resource Requirement Curve.

5.6.3 Resoyrce Make-Whole Payments in the Base Residual Auction

Only the resource provider that offered and cleared fewer MWSs thar the minimum Mw
specification in the Base Residual Auction would receive a Resource Make-whole payment.

The Resource Make-whole Payment is equal to the product of the Capacity Resource
Clearing Price ang the quantity difference between the sell offer’s minimum Mw
specification and the cleared MW quantity in the Base Residual Auction.

ResourceMukewholePayment = ResourceClearingPrice x (SellOffer MinMW — ClearedMWera)

Male-whole paymants required in the BRA will be charged to all LSEs in the LDA via the
Final Zonal Capacity Price.

Only cleared Qualifying Transmission Upgrades, cieared resource-specific sell offers, and
cleared flexible self-scheduled offers in excess of their gself-scheduled quantity are efigible
for make-whole payments in the BRA.

5.6.4 Posting of Base Resldual Auction Results

Base Residual Auction results are posted to a participant's eRPM account and summary
results are posted to a public portion of the PJM website. For any Base Residual Auction.
clearing resuits will not be posted until after 4 p.m. EPT on Friday of Auction Clearing week

Participants can view tha rasolution of their sell offer in the BRA through eRPM. The results
of thelr se't offer will be categorized as tleared, uncleared, offersd, unoffered, or make-
whole.

PIM© 2012 T2
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Base Rasidual Auction sales are credited monthly during the Delivery Year as the unforced
capagcity is actually ufilized.
5.7 Incremental Auctions

Prier 1o the 2012/2013 Delivery Year, the Reliability Pricing Model can include up to three
Incremental Auctions in advance of each Delivery Year.

The First and Third Incremeantal Auctians allow for an incremental procurement of resource
commitments for a decrease in the value of resource commitments due to:

» Aresource cancellation

« Aresource delay

+ A generation resource derating

» EFORd increase for a generation resource

» Decrease in the nominated value of a Planned Dernand Resource or
« Delay or cancellation of Qualifying Transmission Upgrade.

The Second Incremental Auction may be condusted to satisfy an increase in the region's
unforced capacity obligation due o a load forecast increase.

Effective 2012/13 Delivery Year:

« The First, Second, and Third Incremental Auctions are conducted to allow far
replacement resource procuremant, increases and decreases in rasource
cormmitments due to reliability requirement adjustments, and deferred shart-term
resource procurement.

« A Conditiona! Incrementa! Auction may be conducted if a Backhone transmission line
is delayed and results in the need for FJM to procure additional capacity in a
Locational Deliverability Area fo address the corresponding reliability problem.

5.7.1 Participation in the Incremental Auctions

Existing generation in a party’s RPM Resource Portfolic that have available capacity to offer
and are not offered into an Incremental Aucttan for the Delivery Year shall be exclided frem
participation in any subsequent Incremental Auctions conducted for the Delivery Year,
Generation is lreated as existing when the generation is (a) in service at the commencement
of the Incremental Aucticr: or (b} not yet in service but has cleared an RPM Auction for any
prior Defivery Year. These unoffered MWs from existing generation shall be ingligible to
serve as capacity resources on behalf of any entity for such Delivery Year, and are therefore
prohibited from receiving any RPM capacity revenues for the Delivery Year. To enforce this
business rule, PJM will track Daily Unoffered ICAP amounts of generation and demand
resources.

Products that resource providers can offer info an Incremental Auction include:

» Existing generation that was offered and not cleared in a prior auction for the same
Delivery Year

« Planned generation

PJM ® 2012 73
Revision 14, Effective Date: 02/23/2012


http://rao.ro

ZHOZ/TEIRD -01ed 3AJDaS bl USISIAGY
GL ZI0E @ nrd

‘SuOLSNY Wd Joud U 82/N0SEI PUBWSP YINS 10} 4Dl Peiagoun Ajeq Aue jo wns

sy Buippe Aq peje[ndien §| 824n0sed puewap J)eds g 10y dyD| passyoun Aeq sALed v
A« AWLYT

R Te e L ﬁ@:sz?u it e

"SJUBLYI WO uBld Ajpeded Y4 Aeq — ((Juswiaiinbey ooy 1sED8.04, J10)0ES

YO)/SIUSWYUALIOD S2IN0STY WY Al2a)) - dv D1 paIsjoun Aleg — BNBA HQ PeleUlWON
Alleq 5,904n05aJ ay] |unba 8| 80IN0Sa pUBWAP JYMAdS B J10) YD SAEIIBAY AllB] AL L

)= AVl PO A~ PNCL PRORIONING < Yy GO AInT

(AP IRIGOEDAFGIOCT UGN = S vuseiy GRISO S [9[qUIIeay

e AanEQ
2y} Bunnp 20Jn0S3s PUBLISP LONS 10§ Jv'D)| BB BAY Ajieg WU 8y) 9} 1enbs 5| edinosa.
puewap syoads B o) LONISOd d¥D| 2lqB|ieay S AuBd 8y) Loy [BILBLWBIOU| UB 104

SEHPBYO ~ UOISOL Y DIIPOID Ay urieagy =0 Jp, ) paaaJounsmc

“JBH0 {88 sAued SU) U] JyD| PRSP0 BY) STULL UOHSOY JVD! AIGRIEAY WNWIUIW 3U} Of
|enbe s1 821n10884 UOLBISUSS 1) (YD PAISKCUN AR S ALBd B UCIDNMY [BIUBLIBIIL| UB j0d

SIS STHDIE Y T2ttt iitens i ans 1 iR O % = memuen g pppasffour i

*sesBYINd/SBjES [BIB}ENIG DYPads-pun peacudde s Aped B ybnoiy paroesues
SWNCWR JyD| PRI3goun Aeq 03 SUOKRINY WdY 0ld Ul Jun Yons 1oy 4yvJ| pa4syoun Alleq
Aue Jo wins sy Buippe Aq psie;nojeo si Jlun oyiceds B 1o} gy7| pessyoun Aleq sAued v

“Jun Yons 1oy
uolsod JyDl SiqereAY Juaung 5 Aued sy 01 jenba ag [ pun & 10} UORISOd JYOI SIBlRAY
WNWIXEPY PUE UoRisod dvD| Sideleay wnwuy s Aued B 'uonony [Bjluswsiou) payL eyl o4

SHUPUITIO.) W)L NIOA BN A APO(T -~

" -1
%ﬂ&ﬁ# ~ dyDipaafouny o — paimOd v IO = & VOLRIaeIR vxe W Ae(
£ "

"PHOS3 I8z & Buish

dvOI PRIES|D AjIBQ 0} PELBACO 1 SLORONY Y Ul dvIN PeIes|O KIBQ "SKIBWHLWCD
ueid AR Y4 AIIBQ SNUIL SUOKINY WdY Ul dYD1 PaIeelD AlIRQ STUIW JyDi PeJayoun
Alleq a4l shujus peumo dyJ| Alleq o) |enba s| dyD| sigelieAy wnwixey Aleq s/fued ¥

(of POIRIQEH APXDR AT Py = 7 wOUISOcf JF OIAGUHD Y WRLXepy
ea ) Asneg sy Buunp yun
YIRS 10} gD S|qEiRAY WRWIXER Al Winuiiy sU) o] [BNba 5] uonany' W Ue G} Jun

B U0 UORISCH JY0)] BIGEIEAY WNWIXE SANRd ¥ "UCHONY Wdd UB Ol Jayo Aew juedoued
£ JEU] JUNOLWE WNLIIXBLU 8y} sjuesaidal uonsod dydl S|qe|IeAy wnwixepy sAued v

AAEOmmstoﬁ_um§m.H>m§oﬁ§m§_§cmmémwﬁs J
d¥IOPwATET

—d¥OIPa4affou i — AN QT HPOA = d ¥ DIPHE B VUL N A e

“UofloNy [EnpIsaY

8seq 8y wol PHOLT 18P0 I18S S.AUEd BU) JC “UOHTNY [ENPISSY 5B JU) JO S S

SHBUFIUWIO)) UBFAId DOFY FApOCT — _H

SUORANY WY 'S UNIoES
pEN Aoeded Wrd 1) [enuey

CLOZEZ/T0 e SAI0BYT 'bi UCISINGY
Vi ZL0Z B W2

& 45 P03 "uonoHY |BNPISEy BSEE BUR J0 U} BUYTR ** PY04T 2u) Jo JsjEalB sy Buisn
d¥2I paues(d AIBQ ) PEUEALSD S| SUCIINY NdY Wi DN PEJESID A "siuswpiuiwio)d
ueld AjoBdBD My AIlBQ ST SUORINY Wi Ul dyD)| PIee|S A(BQ Snuiw dy3) pasegoun
Aleq ey snunu peumo dvD) Aeg) o) lenba 51 gy ajge)leay wnwiuy Ajeq s.Aued v

(d POUPIUID AP UGN YUY == 1 HORISOd S D IOl wtilyy

Jea A Aaayag

auy} Buunp yun yons 10) JdyD| 8|qBJBAY WNLWILIY Al WUy 8y} o} enba §) UORINy Wdx
U JO} JiUN B UD UORISOd dyD} Dle(ieAy winwiuiy sALed v 'uonony Wdi Ue Oju| paiayo

8Q }SNL JeL) JUNOWE WNWIUW By} sjuasaidas uamysod JdvD| BIGRIIEAY wWnuiu sAued v

U TP |

SPFIUTIO Y12 ff AT oo e L§i

= ¥ LA IHRCT ~ P Oy HSR0c = (KOG
‘gusLIuUWIe) ueld Alicede

HH4 Aled — (P04 BARIIYT-| )/SIEWWWO) 3N0SaN Wdx AlleQ) — d¥D| pelegoun
Alled — paumQ dyJ1 Aleqg o [enba s iun & uo dy QI SIgeEAY Aleg sy ‘Aped e o4

( TV BN AR QDT VU = PUOHRSO] VAU U017y

-aea A AaAieq ey Buunp yiun yons Joj dyD| sigeieAy AlIEQ wnwiuw
24 0 [Erba S1 UONANY [BJUSUBIOU| UEB 10§ IUN B LO UOSOd JdVD| 8|dei Ay Juauns sALed v

"POIEINDIED BJR UONISO YD) AGRIIeAY WNWIXBY PUE 'LOKSOd dv Dl
BIAENEAY WINWIMIA ‘UCHSOd dYD)! JIGEIEAY JUBLIND B 'SUOHOMY [BJUBWIBIOU| JO4  +

"mopupa Buippig
uoneny [Bluswalau| Juanbasqns syl Jo Buuado ayy o} Joud pascidde 10 peacidde
Alleuoisiroid | 95€0J0U) ACK S 40 ‘GO ¥Q ‘GO dvD il JI 189 Alaaeq au;

10} UlRNY (BJUSWADLY| Juanbasgns B oju| aseauoU) ADBCED SU) Jayo o) 9|qibie sle

UOSNY 1BJUaWEIoU| ue ssye pascudde Jo peacidde £jjeuosiacid ale Jey} sesesioul

QOW 33 10 'sesessou QOW Y *Sesessaul QOW JvD SABY JBUY) S80IN0ssy
Awusioy3 ABieuz 0 s90in0say puewag Buysixe pue uojessual Bulspg  »

‘[BhUBW SIY] JO ¢ uoyaeS W peyiceds Sjuswannbe) ay; sjeew

anunosey Aoueioy)g ABieus Jo 'aDinosay puswkiag peuue|d ‘uoheieust pauued sy

Ji suonony [ejuswesouy Juenbesqns Ul ejedpied o) 91qi6I1e 848 ‘uooNY [RlUSWRIOU]

Joud Jo uonony [enpisay aseq ol Jo 2wl au) Je sredpiitd o] a(qiBile jJou suam 1By
seoinogay Asuaayg ABleu3 10 '$80IN0seY puUBWIBQ pauUe|d uopeiaushb pauue|ld  *

AN LU0 S1 UCRINY [BILUSWEIOU] UR OjU) PRualo Bg ABW jBU) JUSWBIOU| (SB||BWS 8]
“0yYRads-a0in0ses 89 JSNW LOJONY [BJUBWSOU] 8y} Ul paLayo 1onpold 8y s
SOy [Bjuswalal| sy o) Aldde jey) seinl $5auIsng aJse Bumojo) eyl

{uohony [enpisay aSBE ClU PAIsY0 aq o) aiqibys Ajuo e SapeIBdn UOISSIWSUBLL )
SLONANY EJUSILIGIAL] 0JUi R15)0 2 03 3|qi5y8e jou a4 Sepeabdn uocissiwsuel] -

§801n0say Acusiyg ABIBUT JO S80UN0S8Y PUBWLS(] pauLBld  +

Jea ) Alaalleg swes sy} Jo} LOKENB Joud B U] pesedd jou
PUB PRILO 49M JBU) S80IN0SBY Aousiolyg Afieul 4o seoinosay puewsq Bugsxs -

BUCHIITY WdH G uopIag

1ouiew AidedeD Wrd |9k [enuep #
m m

R St



http://ra.ro

o
B0
g ) Manual 18: PJM Capacity Market
Section 5: RPM Auctions

For an Incrermental Auction, a party's Daily Unoffered ICAP for a demand rescurce is equal
1o the Available ICAP Pgsition for the demand resourca minus the Offered ICAP In the
parly's sell offer.

DailyUnafferediCAP or = Availablel CAPPositio n - Offered/CAP

5.7.2 Timing of the incrementai Auctions
Prior to the 2012/2013 Delivery Year:

‘The First Incremental Auction is held during the month of June twenty-three (23} months
prior to the start of the Delivery Year. The First Incremental Auction provides an opportunity
for an incremental procurement of rescurce comrnitments to salisfy a decreass n the
amount of committed resources due to resource cancellations, delay, derating, EFORd
increase or decrease in the nominated value of a Planned Demand Resource, cor delay or
cancelation of a Quaiifying Transmission Upgrade.

Fifteen (15) months prior to the start of the Delivery Year, PJM performs a reliability
assessmant to compare the original unforced capacity abligation pracurement plus any
capacity receiving a Maka-whole Payment in the Base Residuai Auction, to the PJM Region
Reliability Requirement based on the Final RTO Peak Load Forecast, lass the Forecast
RTOQ iLR Obdigation less Preliminary Unforced Capacity Obligation of the FRR Entities. If
PJM determines that an unforced capacity resource shortage exceeds 100 MW of unforced
capacity, then the Second Incremental auction will be held to commit the necessary
incremental capacity. The costs of such incremental procurernent of capacity rescurces shall
be recavered by adjusting the Preliminary Zonal Capacity Prices determined from the Base
Residuat Auction.

The Second Incremental Auction is held during the menth of April thirleen (13) months prior
to the start of the Delivery Year. The Second Incremental Auction is held ONLY if PJM
determines that an unfpreed capacity resource shortage for the entire PJM regicn exceeds
100 MW due 1o a higher Toad foracast. If the Second Incremental Auction is deemed
necessary, the auction will be held to commit the necessary incremental capacity.

The Third Ingremental Auction is held during the month of January four {4) manths prior to
the start of the Delivery Year. The Third Incremental Auction provides an opportunity for the
incremental procurement of resource commitments to satisfy a decrease in the amount of
committed resources due to resource canceilations, delay, derating, EFORd increase,
decreasa in the nominated value of a Planned Demand Resource, or daelay or canceiiation
of a Qualifying Transmission Lpgrade.,

For the 2012/2013 Delivery Year and beyond:

The First incremental Auction is held during the month of September, twenty (20} menths
prior to the start of the Delivery Year.

The Second Incremental Auction is held during the month of July, ten (10) months prior {o
the start of the Delivery Year.

The Third Incramental Auction is held during the month of February, three (3) months prior
to the start of the Delivery Year.

Incremental Auctions are conducted in accordance with the auction schedule posted on the
PJM website.
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5.7.3 Resource Make-Whole Payments in incremental Auctions

Only the resource provider that offered and cleared fewer MWs than its minimum Mw
specification in an RPM Auction would receive a rescurce make-whole payment, This
situation occurs because of the minimum MW specification in the sell offer gata. This can
occur at most for one resource in each LDA and for a one rescurce in the unconstrained
market region.

The Resource Make-whole Payment is equa! to the product of the Capacity Resource
Clearing Price and the quantity difference between the sell offer's minimum Mw
specification and the cleared MW quantity in the Auction. Make-whole payments required in
the Auction will be charged to all cleared buy bids on pro-rata basis based on the MWs
clearad in such auction. Only cleared resource-specific sell offers are eligibie for make-
whole payments in an Incrementa! Auction.

Make-whole charges assessed to buy bids cleared by PJM will be assessed to LSEs in the
LDA, via the Final Zonal Capacity Price.

5.7.4 Adlacation of Costs in Incremental Auctions
Effective through the 2011/2012 Delivery Year:

The costs of the incremental commitments that are cleared In the First and Third
Incremental Auctions are allocated to resource providers that cleared Buy Bids in that
Incremental Auction.

The costs of the incremental procurement of capacity resources from the Second
Incremental Auction shall be recovered by adjusting the Preliminary Zonal Capacity Prices.

Effective 2012/2013 and forward:

The costs of the incremental commitments that are cleared in Incremental Auctions are
allocated to resource providers that cleared Buy Bids In that Incremental Auction based on
the cleared Buy Bid MW guantity and the clearing price and to LSEs by adjusting the Zenal
Capacity Price.

5.7.5 Auction Clearing Mechanism - Incremental Auctions

The clearing of the Incremental Auctions is determined by the intersection of the supply
surve ard the demand curve. In the event the Seil Offers forming the supply curve do not
intersect with the Buy Bids forming the demand curve, one of the following will cocur:

(M The clearing will be set along the demand curve by extending the supply curve
vertically upward from its end point unit it intersects the demand curve, or

(2) The clearing will be set aiong the supply curve by extending the demand curve
vertically downward from its end point untit it intersects the supply curve, or

If no intersections occur as a result of the supply curve extension or the demand curve
extension, no capacity will be cleared in the Incremental Auclion. The Incremental Auction
clearing prices for each Buy Bid or Sell Offer cleared is determined by the same optimization
algorithm used in the Base Residual Auction clearing. The Resource Clearing Price within
an LDA is equal to the sum of:

« The marginal value of system capacify and
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Manual 18: PJM Capacity Market
Section 5: RPM Auctions

The Final Zonal Capacity Prices are calculated such that the total amount of paymants
received by CTR holders, Incremental CTR Holders, certified ILR resources, resources
cleared for LSEs in all RPM Auctions for a given Delivery Year , and the Qualifying
Transmission Upgrades cleared in the Base Residual Auction equals to the total amount of
Locationa! Reliability Charges assessed to loads. The Final Zona! Capacity Price is not net
of the Final Zonal CTR Cradit Rate.

Manual 18: PJM Capacity Market
Seclion 5: RPM Ayclions

5.8.5 Zonal ILR Prices"

Preliminary Zonal ILR Price is calculated by subtracting the Base Zonal CTR Credit Rate
from the Preliminary Zonal Capacity Price.

PrelimZonalll RPrice = PrelimZonaiCapPrices — BaseZonalCTRCreditRate

26 “Prces forthe Dalivers Year ar8 DoStAG By BJ after the JER

am_mm&%n é,

rmoLireas Brecerified for Dafivery Yaars. prioe awwm nclrding e 20112012 Delive
st Zondl Capacity Prices for the:

m

htatAugtion for that Delivery Year,

- Year. Effectiva for the 20122013 Delivary

Dilivery Year e postd follawing te Third |

5.8.3 CTR Credit Rates

The Base Zonal CTR Credit Rate (3/MW-day) is equal to the Economic Value of CTRs
allocated to LSEs In a zone as a result of the Base Residual Auction divided by the Base
Zonal UCAP Obligation.

EconomicValueofiCTRS At cawdnt stanbra

BaseZonalCTRCreditRate st - bayy = -
o “ b= Zonall/CAPObligation

The’ S.aaaﬁs
‘Eaaring resulty

Final Zonal ILR Price is calculated by mcEES:m the Final Zanal CTR Credit Rate from the
Adjusted Zonal Capacity Price.

FinalZonal ILRPrice = \u&..E. tedZonalCapFPrice — FinalZonal CTRCreditRate

‘pladring results

The Final Zonsl LR,

Fiia Base Zonal CTH Crodit Rate 1§ posted with the Base-Rasidual Auction reaus:. =

The Final Zonai CTR Credit Rate ($/MW-day) is equal to the Economic Value of CTRs

allocated to LSEs in a zone as a result of all RPM Auctions for the Delivery Year divided by

the Final Zonal UCAP Obiigation.

EconomicValueaflUTRS anocudol Stsini@R aund2ndia
FinalZownal JCAPObligation

FinalZonal CTRCreditR ate(3/M W — day )=

“Th& Flnal Zonal GIR O
Auchion Zlearing kastils!

m& B S@% withi the w&qﬁ {ncrematital

5.8.4 CTR Settiement Rates

The CTR Settiement Rate ($/MW-day) is equal to the Economic Value of CTRs allocated to
LSEs in a zone as a result of all RPM Auctions for a Delivery Year divided by the Total CTR
MWs ailocated tc LSEs

EconomicValueqfCTRS atomwavisbinnéi sodingl
TotalCTRMW S atvcasscvises

CTRScttlem entRate soaw - doyy=
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5.9 Reliability Backstop

The Reliability Backstop provides a mechanism to resolve reliability criteria violations
caused hy:

+ Lack of sufficient capacity committed through the RPM Auctions or

» Near-term transmigsion deliverability violations identified after the Base Residual
Auction is conducted

The purpose of the Reliability Backstop is fo guarantee that sufficient generation,
transmiission and demand response solutions will be available to preserve system reliability.
The Reliabilily Backstop mechanism is based on specific triggers that signal a need for a
targeted solution to a reliability problem that was not resolved by the long-term commitment
of Capacity Resources commitied as a resuit of the RPM Auctions.

Details on the Reliatility Backstop, including the triggering conditions and auction clearing
procedures, can be found in Section 16 of Attachment DD of the Open Access
Transmission Tariff.

" ILR Prives are onfy applicable for the 2007-2008 through 2011/2012 Delivery Years

PIM® 2012 a1
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Manual 18: PJM Capacity Market
Section €: Capacity Transfer Righis

LDA s calculated as follows. The economic value {in $/day) of the Capacity Transfer Rights
are equal to the Locational Price Adder in the Second Incremental Auction of the LDA for
which the Capacity Transfer Rights are associated minus the Locational Price Adder in the
LA from which urforced capacity is imported, times the MW amount of the Capacity
Transfer Rights, multiplied by the increase in Unforced Capacity Imported into such LDA in
the Second Incremental Auction compared to the Base Residual Auction, divided by the
Bage Uinforced Capacity Imported into such LDA.

Effective starting with the 2012/13 Delivery Year, far an LDA that is import limited in any
Incremental Auction, the economic value of Capacity Transfer Rights associated with such
DA is calculated as follows: The economic value (in $/day) of the Capacity Transfer Rights
are equal fo the diference between the charges for the incremental Gaily Unforced Capacity
Obligation ang the credits to be paid to the incremental Unforced Capacity cleared in the
LDA plus incremental Unforced Capacity imported.

6.1.2 Participant-Funded Project Incremental Capacity Transfer Rights

Incremental Capacity Transfer Rights are allocated o a New Service Customer (or, for
facilitias or upgrades in PUM queue prier to March 1, 2007 to an Interconnection customer)
obligated to fund a transmissicn facility or upgrade through a rate or charge specific to such
facility or upgrade, to the extent such upgrade or facility increases the import capability into
an LDA. Such incremental Capacity Transfer Rights aflocation is based on the incremental
increase in import capabllity across a Locational Constraint that is caused by the
transmissior facility upgrade.

Incremental Capacity Transfer Rights be effective for thirty years or the life of the facility
or upgrade, whichever is tess. Under conditions when the internal resources cleared in the
LCA are high, the tctal amount of Capacity Transfer Rights is limited. The Incrementa
Capacity Transfer Rights wiil be limiled 1o the fotal amount of Capacity Transfer Rights.

If & customer funds advancement of a network transmission upgrade, the customer will
raceive Ingremental STRs for the years the upgrade is sdvanced based on the incremental
CETL into a constrained LDA as certified by PJM. The customer should request PJM to
certify the incremental CTRs dus to an advancement of & network transmission upgrade at
least 90 days prior io the Bage Residual Auction.

An equivalent Incremental Capacity Transfer Right will be calculated using the Weighted
Zonal Resource Clearing Price if the sink LDA of the Incrementai Capacity Transfer Right is
a sub-zone.

An equivalent import capability will be calculated using the Weighted Zonal Resource
Clearing Price if the sink LDA of a Qualifying Transmission Upgrade is a sub-zone.

Participants must request PJM to certify the Incremental CTRs into the constrained LDAs
modeled in RPM at least 90 days prior to the Base Residual Auction. PJM will certify the
Incremental CTRs into the constrained LDA at least 45 days prior to the Base Residual
Auction.

=
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6.1.3 Regional Project Incremental Capacity Transfer Rights

“Regionally Assigned Facilities” are RTEP transmission upgrade projocts 500 kV or higher.
"Responsible Customers®, as defined in Schedule 12 of the Tariff, are Network Customers,
Transmission Customers with an agreement for Firm Point-to-Point Service, or Merchant
Transmission Facliity Owners that are assigned cost responsibility for a2 Regional Assigned
Facility.

Effective 2012/2013 Delivery Year, ICTRs associated with Ragionally Assigned Facilities are
determined and alivcated to Responsible Customers. The allocation will be for the first
Delivery Year for which such the fadilities are to be in service and based on the facility costs
allocated to the Responsible Customers. The ICTRs are available for allocation for 30 years
or the life of the project, whichever is less. The ICTRs are re-atiocated annually to reflect the
annual recalculation of Transmission Enhancement Charges under section (¢) of Schedule
12.

PJM determines the increase in CETL info an applicable L.LDA as a result of the Regionally
Assigned Facilities planned for the Delivery Year. The increase in the CETL represents the
ICTRs into the LDA. if a project increases GETL into multiple LDAs, PJM will calculate
‘'simultanecus’ increases in CETL into the LDAs. These increases in the CETL represent the
ICTRs intc the multiple LDASs.

During the Delivery Year, each Network Customer (LSE) within a zone will be allocated a
share of the zone's Regional Project ICTRs in proportion to the customer's share of the
zonal NSPL. These allocations may change day to day as end-use customers change from
LSE to LSE.

ICTRs may be traded similar to CTRs.

The economic value of iICTRs rmay change from year to year and will become zero when the
LDA into which the ICTRs exist is not constrained.

6.2 Determination of Capacity Transfer Rights

Prior to the 2Q012/13Dslivery Year, the total amount of Capacity Transfer Rights that are
allocated to LSEs in an LDA with 3 binding Loecationa! Constraint are equal to the fota! Base
Unforced Capacity imported into such LDA in the Base Residual Auction for the Delivery
less the incremental Capacity Transfer Rights that are allocated into the LDA for the
Delivery Year less the amount of import capability increase into the LDA attributed to
Qualifying Transmission Upgradeas far the Delivery Year.

LSECapacity TronsferRighiss s = ioialBease UnfiwcedtapocityTmpovied: v — Ton portCapincveasyfom(ItT — JCTRs
Where:
The Base Unforced Capacity Imported into an LDA is equal to the Base LDA Unforced

Capacity Obligation less the LDA’s Unforced Capacity cleared in the Base Residual Auction
less LDA Forecast ILR Obligation.

+ The Base LDA Unforced Capacity Obligation is equal {o the sum of the Base Zonal
Unferced Capacity Obiligations for the zones in the LDA.

= LDA Forecast LR Obligation is the sum of the Forecast Zonal ILR Obligations for the
zones in the LDA,
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Manual 18: PJM Capacity Market
Section 7: Load Obligations

. Section 7: Load Obligations |

Welcome to the Load Chligations section of the PJM Mantral for the PJM Capacily Markel,
In this section, you will find the following Information;

« Anoverview description of Load Obligations {see "Overview of Load Gbligalions™)

= The business rules for determining Interruptible Load for Reliability {ILR) obligaticns
(see "Interruptible Load for R ty {ILR) Obiigations"}

« The business rules for determining Unforced Capacity Gbligations (see “Unforced
Capacity Obligations”)

« The business rules for determining RPM Scaling Factors {see “RPM Scaling
Factors”)

» The business rules for determining Obligation Peak Lcad values (see “Cbligation
Peak Load™)

» The process for determining load obligations (see "Process for Determining Load
Obligations”™)

» The business rules for the treatment of Non-Zone Load (see "Non-Zone Load)

7.1 Overview of l.oad Obligations

In the Reliability Pricing Model, Unforced Capacity is the basis for the market product that is
clearad in each auction. Unforced Capacity (UCAR) is installed capacity rated at summer
conditions that is not, on average, experiencing a forced outage or forced de-rating. While
unforced capacity (UCAP} is the basls for the valuation of generating capacity, in RPM, this
concept is also used to value lvad management {Demand Resources (DR) and interruptible
Load for Reliability (ILR)), Energy Efficiency, Reliabilily Requirements of RTQ and LDAs,
and 1o define load obligations of Load Serving £ntities. Load obligations are obligations to
serve load or obligations to reduce load during the Dslivery Year valued as unforced
capacity.

Prior to 2012/2013, load Obligations are based the Unforced Capacity Obligation procured
in Base Residual Auclion and the Second Incremental Auclion if conducted. Effective
2012/2013, lcad Obligalions wiil be based on the Unforced Capacity Obligation procured in
Base Residual Auction and all the Incremental Auctions.

7.2 Interruptible Load for Reliability (ILR} Obligation

7.2.1 Determination of ILR Qbligations

Load management is the capability to provide a reduction in demand or ctherwise control
‘oad in accordance with PJM Standards. In the Reliability Pricing Model, the amount of load
rmanagerment is forecasted for the RTQ, zones and alt Locational Delivery Areas for each
Delivery Year, and then converted 'nta unforced capacity obligation values.

Interruntible Load for Reliability {ILR) Obligation Is load to be reduged during the delivery
year in unforced capacity terms. However, since the participants do not certify the value of
Interruptible Load for Reliability until three (3) months prior to the Delivery Year, the zonal
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IR obligation values are forecasted on an aggregate basis prior to the clsaring of the RPM
Aucticns as an input into the clearing precess. The following parameters, described in detait
below, are inputted values in the determination of ILR Obligations:

+ RTO ILR Forecast
+ Zonal ILR Forecast
« Demand Resource (DR) Factor

The RTO ILR Forecast and Zonal ILR Forecasts are determined by PJM in accordance with
the Load Data Systems Manual (M-19).

“the:RT0 andt 2Zondl ILR Foracasts are determinad and posted by February 1 prigs
iSerin the Base _»mm&cm i1 for. the | Um_ioa. %mm_, Su.. ‘Daliv . : e

201202013}, . i

Demand Resource (DR) Factor

The Demand Rescurce {DR) Factor is used 1o determine the reliability benefit of demand
resource products and to assign an appropriate value to demand resource products. The
DR Factor for the Delivery Year is calculated by PJM jn accordance with the UM Reserve
Requirements Marnual (M-29).

“The DR Factor used It

on
"ol Managers-and pasted b

of LR &wa figation:

“Dalivery Year. -

Zanal |LR Forecast

The Zonal ILR Forecast is the average of the Zonal Interruptible Load for Reliability (ILR)
nominated each of the five Delivery Years prior to the Base Residuat Auction for the
Delivery Year (for Delivery Years prior to 2012/2013), If five years of iLR history is not
availabie for a Zone that was recently integrated into PJM, an average of the Zonal
incremental load subject to mandatory interruption by EDC in the two years prior to the Base
Residual Auction will be used as an estimated ILR for the Zone. Zonal Active Load
Management (ALM) data will be used in place of Zonal ILR nominated data when Zonal ILR
nominated data for the prior Delivery Years does not exist. A market based methcdology will
be considered for implementation in the future based on RPM experience.

RTO ILR Forecast

The RTO ILR Forecast is the sum of the Zonal ILR Forecasts.
ILRFurecastpre = M_Ne:aﬁh.aﬁewagi?ﬁd

An LDA ILR Forecast is the sum of the appropriate Zonal ILR Forecasts.

ILRForecastios = M Zonall LREorecast S appropricennes

The Forecast RTO/Zonal ILR Obligation in unforced capacity terms equals the RTO/Zonal
ILR Forecast * Demand Resource Faclor* Forecast Pool Requirement, less the unforced
capacity of al Demand Resources committed in FRR Capacity Plans by ail FRR Entities in
the PJM Region/Zone.

PJM © 2012 89
Revision 14, Effective Data: 02/23/2012




Z40Z/E2/20 BT BMIBAHS P} UoisIAeY
16 THOZ® Wrd

‘UOIIINY |[BIUSWSIOU| PUCTES BU) U| FalSIRS
uoyedgo ay) Jo uopesoje ebejusciod §,3U0Z , LCHDNY (BJUBWEIOU| PUOSSS BU) Ul PoySHES
uonebyqo Alpedes panioun 01 sU) shid uopeBqo ARede] pad.oJUf |BUOZ Bseq auy)

0] [enbs S| pUB 8UOZ YRS IO} pRUILLSIEP S| uoseBiqo Ajpeden padiojun [BUOZ [euld By )

“AlpAROBUSHs SSUCZ BYl Uy S3OIUT Hrd AU} JO SISeD8404 peoT 3ead (BUIY 10 ARUILRAY

28U} AQ paonpa A1 LORENDA SIUL L JSEIRI0 PEOT HEad |BUOZ [Buld BU) PUR 15EI310] pon
Nead [BUCZ AJBUILLNSIE 3] "ISBSEI04 PEOT 3Ead Aleujw)Sld ay) UBy) Jajeaul jsesaio
PEOT YEad [RUOZ (Ul YNM SBLOZ |18 10} (15828104 PBOM ¥Ba [eLoZ ARUILIIBIH — |SBdaI0
PEUT HEE [BUOZ [BUIH} Jo NG Ul AG Dapiap (15805404 peo B [BLOZ Algupu@id

— JSED6U0- PEOT YEEed [BUOZ |BUI4) @q I uoieso|e abejueslad s Buoz 8y} 'jse0alo] peo
Nead AeulBld 8y} uBY) J8jee.b s1 15808104 pROT JEad [BUDZ [BUlZ AUl }| ISE0AI04 pROT
yead [eunz AeunulBid ey UBY) S8 §] 15808104 PO yead [BUOZ [BUl4 8y} i OI8Z aq |Im
uohonYy [BIUBLUBIIU| PUDDBS BUY) Ul paysies uopeBiqo ay) Jo uoneooye abeuaad s8u0zZ v

‘uoebiiqQ Aycede) peciojun QLY Bseg ayj 03 [enbe si uokebiqo
Aaeden peasojun OLM leuly 24 ‘PSIONPUGA JOU §] UOIINY [BJUSLIBIOU| pUOSeS B §
HOUPBYYOU TIOLUISOR.IC + e piorsate opoFQOdn pacofiy} = waunSyg(dapaigfu Ot

-uorebyqo (471) Aigeney o) peoq eiqudnusiul O Ly 1S899.04
8y} snjd UO(ONY [ElUSWSIoU| DUCISE AU} PUB LKoY |Bnpisay aseq su ubinosys payspes
uopebgo Apedes paoioyun ay; Jo wWNs 814 07 lenbe s uogebygo AReded paasolun 0Ly
[BUI BUJ “SYNSSJ UCHONY [BILB WAIOU PUDDSS U] Yl paisad S| puB uopony [BIUSWUBIOL|

pucoas ay jo Buleap ey} seye paulLLBLaP S| UoPeBIqO AdedeD peOIUr QLM [BUH Y|

:1ea ), Au8A8Q 01 0Z/600Z 8L} O} 4old
suopeb|qQ Anoede] paalojun) jBUOZ [euld £'EL

ZLOT/ELIZO ‘838 Q BMID8YT 'p) ucIsIneY
06 C0Z B Wrd

L

e s
%w {gnpisay oseq

R
Heb)my Ayoeded p

L
i
12 BT LI AN M 2305 DY WD | — JOUSIHOT
(el X ARSI of WFAOLISEG K M FOXT. ISPOTAMANIUDZ) = GO TCHIGOET jimozssog

RO GO T O ZISERAGF
HLYfef X AR LTINS YPIIOZITIG X A ~ SRLL LRRUMSPOTOULITN IO } = KO OTHGE D, Houo asey

‘[puodAeq pue ELOZ/EL0Z SIBaA Aaneq 40} 18bue] justueinsold

S2UNPSOY WL HOYS BUOZ 84} JO EL0Z/ZL0Z 03 Joud sies ) Aeareq Joy) ucieBligo Wil
|eucy 15898104 + (Juswwenbay |004 JSEDRI0Y BU} , Joe, BuYeIs WY [BUCT BSER e
AsaapaQ 8Y) 9} Jold SIeak ING) JIAWIUNS BU) 10} YeBd JOWILNG PS2i|BULION ISUIEaAA leucy)
ayy 03 jenba s} pue SUCZ LIES K05 pauuLe;ep s) ucRebigo fneden pesIojuN [BLUOZ 95eA

*$IUOZ 0}
suaRebydo Q1 JO UCIED0(E 3yl Jou Y 53U0Z FY v soud Bupealo SY) 105ye Suswalgnbal
aseufl (Md-} Wt ue paseq pannbos 5504 uey) JayBy aq ABW SEUCZ PAUIRASUOD BU) W
sjuswialnbsl ouNosas 8oulg “SBUCZ BY) 0] PA1esO||e pue peunzoud eq ABW Wi | Syj 199w O}
paanbe) SS0L] AA0QE SBIUNGSSL IBUORIPEE *§5ac0ut Bupesp ueyony dy aul JO Jnssl B 8y
-suolteB|qo ¥} |euoz pue siseoslo} peO| ¥ead jeuoz uo peseq ucyebijgD Ayoedes peoiojun
014 8Yj JO UC)EDO|[E UE UD paseq pauluueiep eJe suchebigo Ayoede] peciojun jguoz

UOHEBIRTS Ajioedes PodIoiy [Buts osey

SUOjjEb|IqO PBEO 2 UOOSS
1oy AyoedeD Wrd 8| jenuey

‘uopebiqo

Alwedes psououn [Buoz sseg Bupujuialap ul esn Joj sioioed Bulesg WY [Buoz aseg ey}
BUULBISP O} PASN S1 UORINY [ENRISTY 8887 Ul paysies uogeyqo ApedeD pasiopn 04
1ade DB A0 1 FFNGS Y WD, [ — 104 +

vua Bl g Handopasiofiyn = uooSngondnypaoiofinio T ysseg
HOUOSYGON O LYISOII0

RSB G OANDAD pEgfily) = wonbE HaCirdpaoaatur i  yesog

“(punAag pue £10Z/Z 10 0} jebe |

jUBeIND0Id B2UN0SaY ULISL-LoUS OLY Snid) £10z/z+0Z o3 toud uonebiao (d) Aunaeley
Jo} peoT ejqudnieiul O]y 15828004 1) sn|d uopony |Bnpisey eseq 8y ybnouy) paysies
uonetiiqo ApoedeD padiojun ay) Jo Wns sy of [enbe si wanebigo Aoedes peasopun

Ol 95BF sy "SUNS3J UCHANY ENPISSY 8SEY AU} YlIim Pe)sad S| puB LoJINY [enpisay
aseq ey Jo Bulesp sy seye paulwueep s| ucneBiqg Ausede] peslajun OLW sseg v

suonebiqo Ayoedes paosogurn aseg z'g'2

{ddd) uswelnbey jood 1580804  «
§)SB0DI04 PROT NBag ¢

sucpebngo Ayoede] peoiojun
JO UCijBUIULIBIBP Y] U] POSN SAN|BA S8 'MO|8q [1Bj9p U] passSNosip ‘siaawelsd Buimolo) syl

"ELOZ/ZHOZ BAOSH0 SUCHINY BIUSWEIDU] [JE PUB UOHONY [ENPISAY BSEE U} PUB £LOZ/ZLOZ
0} soud UOKINY [EJUSISIOU] PUDSES PUE UCIONY [ENDISSY @seg BU) JO }NSS! B S S3UsZ pue
O.H 3y} Joj paunumlsp a.e suonebiqo Aioedeo peasojun ‘|lepoy Bunud Alpgeiey au |

‘seeooud

Bupea syl oju ndu) ue se suoneNyY Wdy eu) Jo Buues ey o) soud siseq ejebeibbe

UB 4O PBISED2.0) S) Juewadinbal Ayjiqees ey) 'ssaooad pdY BUI U dY 3 0 DUeWSp

8y} ul Buippig jou aue sjuedipRed UOY2NE N dY 82uis “JaAamoH “swus) Aoedes peasojun
Jesh Ausaljep ay) Buunp pealas 29 o) peo) Jo suojebigo sie suogebyq Ayseder passoun

suonebigo Ajjsedeq paslojun 4O UoHeUILLIL)E] L'E L
suoyjeb)|qo Moede) pagiojun g7

-iea A Aloaaq)
uolInNYy WdY U} 10) suk|g Ajeded yy4 0 [eavidde By) Je)e AOUS apeLL Bq ((m SuB|d
Apeded Y4 49Ul 0] paRIWWOD S3N0S8Y PUBWIBT SBNRUT My O} pajejsl sjusw)snipe

au upm voneBigO 41| |BuoZiD LY Jseds:od euj jo Bunsed Jee| v (€102/Z50Z O

Joud s1ee) Aagaq Joy) Fee A AJanaQ L Jo) uolPNY fenpsey eseg ayy o) Joud | Alenigsy
Ad paisod &) sueid AjleedeD Hy- B O} PEPILLLIOD S83JN0SSY PUBWS( SRNRUT ¥y 4 O}
pajejes suawsnipe auyp Incypm UORBEHQO YI (BUOZ/O LY Jsenelod sy} jo Bupsod ey uy

SUDREDTA0 o1l 1o Bulisog

suopebigg peo iy uoieg
e Aoeded Wrd 81 (enuew




Manual 18: PJM Capacity Market
Section 7: Load Obligations

FinalZomal UnforcedtapObligation = BaseZonalUnforcodCapObligation 4 (SecondiinednesionLinforcedCapObligaton » ZunePercemidllocatio ity

If a Second Incremental Aucticn is not conducted, the Final Zonal Unforced Capacity
Obligation is egual to the Base Zonal Unforced Capacity Obligation.

e—

10.Delivery Yaar, the Final 2omal Unfore

ptond Incremental:Auction results.
Effective with the 2009/2010 Delivery Year through 2011/2012 Delivery Year:

The Final RTO Unforced Capacity Cbligation is determined after the clearing of the Third
Incremental Auction for the Delivery Year. The Final RTO Unforced Capacity Obligation Is
equal to the RTCO unforced capacity obligations satisfied through the Base Residual Auction
and the Second Incremental Auction plus the Farecast RTQ Interruptible Load for Reliability
(ILR) Obligation. The RTO unforced capacity obligation satisfied through a Base Residual
Auction and Second Incremental Auction is equal to the totai unforced capacity committed
(cleared MWs and make-whole MWs) as a result of the Base Residual and Second
Incremental Auction.

FinalRTQUnforeedCapObligation = UnforcedCapObligationsaumazaas + ForecastRTOILRObligation

The Final Zornal Unforced Capacity Cbligation is delerrmined for each zong and is equal 1o
zonal allocation of the RTC unforced capacily obligation salisfied through the Base Residual
Auction and Second Incromerntal Auction plus the Zonal Forecast ILR Obligation. The RTO
unforced capacity obligation satisfied through a Base Residual Auction and Second
incremental Auction is allocated to the zones on a pro-rata basis based on the Final Zonal
Peak Load Forecasts.

FirtalZonaF UriforeedCoapObligedion = ZonalAile attonglRT QO UCAPCBiationSacsi fednBRAan Jid + ZormaiForecard LROBlgain

Forthe 20091201 w@n%mw 12012 Déifvary Yéar, the Firal Zonal Unforced Gapacity 7.
Obligations.are Hosiddiaiar the tlaaring of e Third Incremental Auttion. =
Effective with the 2012/2013 Delivery Year. .

The Final RTO Unforced Capacity Obligation is determined after the clearing of the final
Incremental Auction for the Delivery Year. The Final RTO Unforced Capacity Obligation is
equal to the RTO unforced capacity obligations satisfied through all RPM Auctions for the
Delivery Year. The RTO unforced capacity obligation through all RPM Auctions is equal to
the total MWs cleared in PJM Buy Bids in RPM Auctions less the total MWs cleared in PJM
Sell Offers in RPM Auctions.

FinalRTOUnforcedCapObligation = SumafPIMBuy BidMivsCleared ~ SumofPIMSellOfersCleared

The Final Zonal Unforced Capacity Obligation is determined for each zone and Is equal to
zonal aliocation of the Final RTC Unforced Capacity Obligation. The Final RTO Unforced
Capacity Obligation is allocated to the zones on a pro-rata basis based on the Final Zonal
Peak |.oad Forecasts.

FinalZonal UnforcedCapOblig = ( ZonatFinal PeakLeadForecast | RTOFinalPeakloadForanast) * FinalRTOUCAPC
Effective with the 2012/2013 Delivery Year, the Flnal Zonal Unforced Capacity

Obligations are pasted after the clearing of the final Incremental Auction for the Delivery

Year.
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7.4 RPM Zonal Scaling Factors

RPM Zonal Scaling Factors are calculated as a resuft of RPM Auctions and are constant for
the Delivery Year. The following RPM Zonal Scaling Faclors are determined:

= Base Zonal Scaling Factors —- determined for each zone after the clearing of the
Base Residual Auction

= Final Zonal Scaling Factors — determined for each zone by February 1stprior to the
start of the Delivery Year (for Delivery Years prior to 2012/2013}, determined for
each zone two weeks after the final-ncremental Auction (for Delivery Years 2012/13
and beyond).

These scaling factors account for (1) load growth from a prior-year summer to the Delivery
Year, (2) any excess resources procured in the Base Residual Auction above those required
to exactly meet the FPR requirernents; and (3) ILR Forecast Obligation values.

The following parameters are values used in the determination of RPM Zonal Scaling
Factors:

« RTO Unforced Capacity Ohligation (Base & Final)
+ Zonal Peak Load Forecasts (Preliminary & Final)
+ Forecast Pool Requirement (FPR)

« Zonal Weather Normalized Summer Peaks

The purpose of RPM Zona! Scaling Factors Is to determine the LSE Daily UCAP Obligations
in the zones from the Dally Obligation Peak Loads.

7.4,1 Zonal Weather Normalized Summer Peaks

To account for the load grawth from a prior-year summer to each Delivery Year, PJM
determines Zonal Weather Normalized Summer Peaks by October 31 prior to the start of the
Delivery Year. The Zonal Weather Normalized Summer Peaks are calculated in accordance
with the Load Data Systems Manual (M-19).

The RTO Weather Normalized Summer Peak is the sum of the Zonal Weather Normalized
Coincident Summer Peaks.

The Electric Distribution Company (EDC) is responsible for allocating the Zonal Weather
Normalized Summer Peak for the summer pricr to the Detivery Year and providing to PJM
an Obligation Peak Load allocation for each eRPM defined “area” within their zone by
December 31 prior to the start of the Delivery Year. See Reliability Assurance Agreement
Schedule 8, Section A for the limitations in the netting of Non-Retait Behind the Mater
Generation.

7.4.2 Base Zonal RPM Scaling Factor

A Base Zonal RPM Scaling Factor is determined for each zone and is equal to the
[(Preliminary Zonal Peak Load Forecast for the Dellvery Year divided by the Zonal Waather
Normalized Summer Peak far the summer four years prior to the Deiivery Year'®)* ((RTO

' For the 2007/2008-2010/2011 Delivery Years, lhe Zonal Weather Narmaiized Summar Peak for the summer
2006 will be used to blish Base Zonal RPM Scaling Factors.

PJM & 2012 a3
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Manual 18: PJM Capacity Market
Section 7: Load Obligations

+ PJM forecasts the Preliminary Non-Zone Load for the RPM Delivery Year and
includes it in the Preliminary RTO Forecast Peak Load and the Preliminary Zonal
Forecast Peak Load of the Zone from which the Non-Zone Load s served, by
February 1 prior to the Base Residual Auction,

» Non-Zcne Load cannct be served in a Delivery Year using resources committed to
RPM if it is not inciuded In the Preliminary RTO Forecast Peak Load and the
Preliminary Zonal Forecast Peak Load prior to the RPM Base Residual Auction for
the Delivery Year.

« PJM forecasts the final Non-Zone Load for the RPM Delivery Year and includes it in
the Final RTO Forecast Peak Load and the Final Zonal Ferecast Peak Load that is
posted by February 28 prior to the Second Incremental Auction.

+ EDC that is responsible to determine the QObligation Peaic Loads for the Zone will
also establish the Cbligation Peak Load associated with tha Non-Zone Load by
December 31 prior tc the start of the Delivery Year.

»  Non-Zone load will be modeled as a defined "area” in the zene from which it is
served in the eRPM system.

The LSE serving the Non-Zone Load will be assessed a Daily Unforced Capacity Obligation
and will be respensible {¢ pay an RPM Locational Reliability Charge.

zed

Marual 18: £.JM Capacity Market
tion 8: Resourse Parformance Assessmenis

“Section 8: Resource Performance Assessments |
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Welcome to the Resource Performance Assessmenis section of the PJM Manual for the
PJM Capacity Market. In this section, you will find the following information:

« An overview description of the resource performance assessments (see "Overview of
Resource Performance Assessments”)

» The business rules for determining RPM commitment compliance (see "RPM
Commitment Compliance"}

+  The business rules for determining generating unit peak-hour availability (see
*Generating Unit Peak-Hour Avalability®)

» The business rules for determining luad management event compliance (see “Load
Management Event Compliance”)

= The business rules for determining load management test compliance (see “Load
Management Test Compliance”

» The business rules for replacement resources {"see "Replacement Resources™)

8.1 Overview of Resource Performance Assessments

The PJM Capacity Market is designed 1o ensure that capacity market prices are consistent
with system reliability metrics. All LSEs must satisfy their capacity obligation either through
the RPM or through the FRR Altemative. If a resource receives capacity payments, or in the
case of FRR Alternative, is committed to directly satisfy load obligation requirements, there
is an expectation that the resource will honor their commitments and provide reliability
services when required. The following performance assessments provide the means to
assess whether or not a resource honored their commitments and provided the expected
reliability services during the Delivery Yaoar.

.

+ RPM Commitment Compliance

» Generating Unit Peak-Hour Period Availability

+  SummerAVinter Capability Testing

+ Pesak Season Maintenance {PSM) Compliance

» Load Management Compliance

» Load Management Test Compliance

« Measurement & Verification (M &V) Audit {see Manual 18-B)

Collectively, the performance assessments provide consumers, wha have paid for a high
level of reliability through their capacity market payments, with reasonable assurance that
the resources committed to RPM or FRR Alternative perform at adequate levels during
the Delivery Year. Since failure to perform in a performance assessment resuits in
deficiency or penally charges, resource proviters are incenled to ensure that their
commitied resources perforrn during the Delvery Year in order to Yimit their exposure to
deficiency or penalty charges,

PIM © 2012 o7
Revision 14, Effective Data: 02/23/2012
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Manual 18: PJM Capacity Market
Section 8: Resource Perfarmance Assessments

demand resource used in cleared offers in RPM Auctions for the Delivery Year due
o a dectease in the peak load contributions (i.e., capacity tickets) of end-use
customers providing the actual load response.

« Failure to have encugh sites registered and approved in the eLRS system prior to
the start of the Delivery Year to support the nominated value of the demand resource
committed for such Delivery Year. Effective with the 2014/2015 DY, the sites
ragistered and approved in the aLRS must be the same rescurce product type
(limited, extended summer, or annual) as the demand rescurce committed.

+ Decreass in the DR Factor or Forecast Poo! Requirement - The final UCAP value of
the dermnand rescurce during the Delivery Year is less than the UCAP value
committed in the auction due to the final DR Faclor or final FPR for the Delivery Yoar
being less than the DR Factor or FPR that was used in RPM Auclion for which the
dermand resource cleared.

During the Deilvery Year, failure to meet demand resource commitments will be detarmined
by comparing a party's Daily RPM Demand Resource Positien to their Daily RPM Resource
Commilmenis for such resource. If a party’s Caily RPM Demard Resource Position is less
thar their Daily RPM Resource Commitrments for such resource on a delivery day, a Daily
Capacity Resource Deficlency Charge will be assessed on the RPM Commitment Shortage.

A party's Daily RPM Demand Resource Position for a specific demand resource is equal to

the (Daily Nominated DR Value - Dally FRR Capacity Plan Commitments — Daily Unoffered

ICAP) * DR Factor * Forecast Pool Requirement.

DaityREM Positionon = ( Deaily NominatdDRY edue — DailvFRR CapacityPlanComemitzenty — DatylingfferediCAPY x DRFacior # FPR
A party's Daily RPM Resource Commitrments for a specific demand resourge are calcuiated

by adding the sum of any UCAP Cleared pius UCAP Make-whole for such demand rescurce

in RPM Aucticns to decreasesfincrease of RPM Resource Commitments due to the

specification of replacement resources.

A party’s Dally RPM Commitment Shortage for a specific demand resource is calculated as
Daily RPM Resource Commitments minus Daily RPM Demand Resource Position. A
positive Daily RPM Commitment Shortage represents a failure to meet the RPM resource

comrmitments.
DailyREA CompmiiznentShortageny = DailyRPNVRe sourceCommntitments — DaifpRPMDemandResourcePosition

Existing Demand Resources that offered ang cleared in Base Residual Auction or Second
Incremental Auction for Delivery Years prior to 2012/2013 Delivery Year or existing demand
resources that offered and cleared in Base Residuai Auction, First Incremental Auction, or
Second Incrermental Auction for 2012/2013 Delivery Year and beyond can receive refief from
deficiency charges if they failed to meet their RPM Resource Commitments due to a
decrease in Peak Load Contributions (Le., “capacity ticket(s)") that were due fo the
permanent departure of ivad from the transmission system (e.g., plant closure, efficiency
gains, or similar reasons) that was relied upon for load resporse. The resource provider of
the existing Demand Resource must provide PJM with all information deermed necessary by
PJM to assess the merits of the request for relief.

Baginning with 2012/2013 Delivery Year, requaest for relief from deficiency charges must be
made no later than two weeks in advance of the opening of the of the Third Incremental
Auction. Prior to 2012/2013 Delivery Year, request for relief from deficiency charges must be
made no later than tro woeeks after the posting of results of the Thivd Incremental Auction.

PJM & 2012 100
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Failure to maintain Demand Resources will not permit relief. If relief from deficlency charges
is granted, the resource provider will receive a reducticn in their RPM Auction Credits and a
reduction in their RPM Resource Commitments. Any reduction in Auction Credits is factored
inta the caloulation of the Final Zonal Capacity Price. There is no relief from deficiency
charges for existing Demand Resources that offered and cleared in a First or Third
Incremental Auction for Delivery Years prior to 2012/2013 DY or for existing Demand
Resources that offered and cleared in a Third Incrementai Auction for 2012/2013 Delivery
Year and beyond.

8.2.3 Energy Efficiency Resources:

An EE resource provider may be unable to satisfy their RPM Resource Commitments during
the Delivery Year due o the following reasons:

« Energy efficiency installation cancellation or delay— The energy efficiency
instaliation(s} associated with the planned EE Resource is cancelled or delayed and
is not installed prior to the start of the Delivery Year.

« [Decrease in nominated value ¢f EE Resource — The final nominated value of the
enargy efficiency rescurce during the Delivery Year is iess than the nominated vaiue
of the energy efficiency resource used in cleared offers in RPM Auctions for the
Delivery Year due to a change In number of planned instaliations associated with the
ptanned EE Resource, change in EDC loss faclor, or change due to post-installation
rmeasurement and verification activities, or reduction in nominated value due to
failure lo meet the pracision standard requirement for measurement and verification
activilies in accordance with the PJM Manual for Energy Efficiency Measurement &
Vaerification.

During the Delivery Year, failure to mest EE Resource commitments will be determined by
comparing a party’s Daily RPM EE Resource Position to their Daily RPM Resource
Commitrents for such resource. If a party's Daily RPM EE Resource Position is less than
their Dally RPM Resource Commitments for such resource on a delivery day, a Daily
Capacity Resource Deficiency Charge witl be assessed on the RPM Commitment Shortage.

A party's Daily RPM EE Resource Position for a specific EE resource is equat to the (Daily
Nominated EE Value - Daily FRR Capacity Plan Commitments — Daily Unoffered iCAP) *

DR Factor * Forecast Pool Requirement)..

DailyRPM Pusitiony = (DailyNominotedE EValue - DeilyFRR CapacityPHimCommitments - DailyUnaflaredf CAPY x DRFactor x FPR
A party's Daily RPM Resource Commitmaents for a specific EE resource are calculated by

adding the sum of any UCAP Cloared plus UCAP Make-whoia for such EE resource in RPM
Auctions to decreasesfincreases of RPM Resource Commitments due to the spacification of
replacement resources.

A party’s Daily RPM Commitment Shortage for a specific EE resource is calculated as Daily
RPM Resource Commitmenis minus Daily RPM EE Rescurce Position. A positive Daily
RPM Commitment Shortage reprasents a failure to meet the RPM resource commitments,

Dy REM CommisnernsShortuger = DailyRPMResourceCommitmenis - DailyRPMEE ResowrcePositicn

8.2.4 Qualifying Transmission Upgrade (QTU):

A provider of a Qualifying Transmission Upgrade may be unabile to satisfy their RPM
Resturce Commitments turing the Celivery fear due to the foliowing reasons:

FIM © 2012 101
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The Generating Unit-Peak-Hour Pariod Avallability metric is applicable to all capacity
rasources comrmitted 1o serve load either under Reliability Pricing Model or Fixed Resource
Requirement Aiternative. It is not applicable to wind and solar generation.

Manuat 18: PJM Capacity Market
Section 8: Resource Performance Assessments

PJM will directly measure generation availatility performanse during peak load periods. The
peak hour paeriods are defined based on the summear and winler operating periods when
high demand conditions are likely to occur and therefore generation performance is most
critical 1o maintaining syastem reliability. The peak hour periods include: The hour ending
15:00 local prevailing time {LPT} through the hour ending 19:00 LPT on any day during the
calendar months of June through August that is not a Saturday, Sunday, or a federal
holiday, and the hour ending 8:00 LPT through the hour ending 9:00 LPT and the hour
ending 19:00 LPT through the hour ending 20:00 LPT on any day during the calendar
months of January and February that is not a Saturday, Sunday, or a federal haliday. The
total number of hours is approximately 500, and can vary from vear to year.

Generating Unit Peak-Hour Period Availability is measured by calculating a Peak-Period
Equivalent Forced Outage Rate (EFORp) and the corresponding Peak Period Capacity
Available (PCAP) for a generation resource. The PCAP of a unit Is compared to a unit’s
Target Unforced Capacity {TCAP), which s based on & unit's Equivalent Demand Forced
QOutage Rate-5 (EFORd-5), to assess whether or not a unit feil short of or exceeded its
expected availability during the defined peak-hour periods.

8.4.1 Peak-Period Equivalent Forced Qutage Rate (EFORp)

Peak-Pericd Equivalent Forced Outage Rate Peak (EFCRp) is a measure of the probability
that a generating unit will not be available due to forced outages or forced deratings when
there is a demand on the unit 1o generate during the defined peak hour perlods. The EFORp
Is based on actual outage data during the Delivery Year.

The Peak-Period Equivaient Forced Outage Rate (EFORp) is Q@”m:.:_:ma by using the
following sets of hours from the defined peak hour periods:

« Forced outage hours when needed (outage hours exclude Outside Management
Contro! {OMC) evenis),

« Forced partial cutage hours when needed {cutage hours exclude OMC events), and
« Senvice hours,

Manual 18: PJM Capacily Market
Section 8; Resource Parformance Assassments

Prior to 2009/10 Delivery Year, if the service hours of a unit are Jess than 50 hours during
the defined peak hour pericd periods, an EFORd calculated based on outage data that
covers the entire Delivery Year will be used in place of EFORp. Effective 2009/10 Delivery
Year, if the service hours of a unit are less than 50 hours during the defined peak hour
periods, the EFORp will be the lesser of the EFCRJ caiculated based on outage data that
covers the entire Delivery Year or the calculated EFORp based on peak hour period outage
data.

Ini the calculation of the EFORp for a specific unit the following considerations are made:

+ If a summeriwinter capability test resulted in a partial forced outage that was entered
by PJM in 8GADs, the partial forced outage will not be considered in the calculation
of the unit's EFORp.

+  During the time period that a unit is delayed or retired, forced cutages are not
reported on the unit. As a result, performance of the unit during the time it is detayed
or retired is not considered in the caiculation of the unit's EFORp.

« For a single-fusled, natural gas-fired unit, forced outages during the winter peak-hour
period will not be used in determining the unit's EFORp (or EFORd for generation
urits with service hours below 50 hours) if the resource provider can demenstrate
that such failure was due to non-availability of gas to supply the unit as a result of
events that were Outside of Managament Control (CMC). The PJM eGADs Manual
provides guidelines for the application of OMC codes. Lack of fuel in the cases
where the cperator of the unit is not in contro! of contracts, supply !ines, or delivery of
fuels is considered an OMC event. Whereas, lack of fuel in the case where an
operalor elacted to contract for fuels where the fusl can be interrupted as part of a
fue! cost-saving measure is under management control and is not considerad an
CMC event.

gsma of sach u
3% s after the end of

rrhined by PJM by identi
gost:-based %53% theLn

The “outsije hours when needed’ shall be i

[ which the teak-time LMP. wild Fave &

Pl would have (absent the olitaga)

raccountthe units. oparating: consiril

EFORp is the sum of forced outage hours when needed pius equivalent forced partial
outage hours when needed, divided by service hours plus forced outage hours when
needed.

(ForcedOutageWhenNeeded +Equivalent ForcedPartialOQutageH ours WhenNeeded )

EFORp =
o= {ServiceHotrs +ForcedQuiageHow sWhenNeeded )

PJM @ 2012 104
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8.4.2 Peak Period Capacity Available (PCAP)

The Peak Pericd Capacity Available {PCAP) for a unit represents the actual availability of
tha committed portion of the unit during the defined peak-hour pericds. PCAP is caiculated
by multiplying the unit's Totaf Unit ICAP Commitrment Amount times one mirus the unit's
EFCRp.

PCAP = TotedUnitl CAPCommitinent x (1.0 — EFORp)

8.4.3 Equivalent Demand Forced Qutage Rate {(EFORd-5)

Equivalent Demand Forced Outage Rate (EFOR4J-5) is an EFORd based on 5 years of
outage history that provides the basis for a unit's expected avaiiabifity during the peak-hour
periods.

EFORGd-§ is an index that is calculated in a manner similar to the EFORd that is the basis for
a unit's UCAP value for the Delivery Year, except the EFORG-5 is determined using five
years instead of one year of outage data. The index is caiculated using five vears of
Generator Availability Data System (GADS) outage data excluding OMC events through
September 30 prior 1o the Delivery Year. If a generating unit does not have a full five years

FIM@2012 105
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schedule of the cheapest cost scheduie will be used. Hourly ECOMAX values can be
viewed on the Unit Schedule Hourly tab in eMarkets.

Daity Summer Net Dependabie Rating is the daily summer ICAP rating of the unit
that is based on approved Capacity Modifications for the unit in the eRFM system.

Daily ICAP Commitment MWs = Sum of unit's Daily RPM Commitments in UCAP/{1
— Final EFORd for BY) + Sum of unit's Daily FRR Capacity Plan Commitments in
ICAP]

Daily Unoffered ICAP MWs represents the total amount of ICAP MWSs that were not
offered from the unit by RPM entities in RPM Auctions for the Delivery Year. Daily
Unoffered |CAP MWSs does not include the Unoffered MWs of an FRR Entity.

» For a unit that failed their Summer or Winter Capability Test and the awner/operator
failed to enter a partial forsed outage in the eGADS system for the difference
between their claimed summer or winter ICAP rating and their test result (Essentially
these are units that have the potential to be assessed Rating Test Failure Charges):

Daily EAC = Lesser of (Daily Minimum Hourly ECOMAX in DA Energy Market, Daily
Summer Net Dependable Rating of Unit, Test Resull) — Lesser of {Daily ICAP
Commitrment MWs, Daily Summer Net Dependable Rating) — Daily Unoffered ICAP
Mws

Whaere!

Daily Minimum Hourly ECOMAX, Daily Summer Net Dependable Rating of Unit,
Daily ICAP commitment MWs and Dally Unoffered ICAP MWs are defined above.

Far June 1 — Ogt 31, the Tast Result will be the uait's Summer Test Result. From
November 1 — May 31, the Test Result will be the unit's Winter Test Resuft. For
Hydro Lnits, the Test Result will be the hyrdo unit's annual test resuit.

« If a negative Dally EAC is calculated, a zero Daily EAC will be used in the calculation
of the Average Daily EAC.

» Aunit's Average Daily EAC for the delivery vear is aqual to the [Sum of the Daily
EAC for the Delivery YearfNumber of Days in the Delivery Year.

If portions of the unit are cornmitted by multiple resource providers, the unit's Average Daily
EAC is allocated 1o resource provider's that had available capacity during the Delivery Year
to determine a Provider's Share of Average Daily EAC. The pro-rata allocation will be
based on the provider's Average Daily Available |CAP MWs on such unit for the entire
Dalivery Year.

» The Provider's Daily Avaftable ICAP on a unit is capiured from the eRPM system and
is based on the provider's Daily ICAFP Cwned, Daily Unoffered ICAP, Daily RPM
Resource Cormmitmants, and Daily FRR Capacity Plan Commitments. If 2 negative
Daily Available ICAP value is calculaled, a zero Dasily Available ICAP will be used in
the calculaticn of the Provider’s Average Daily Available ICAP for the Delivery Year.

« For a provider, Daily Available 'CAP = Daily ICAP Owned — Daily Unoffered ICAP —
(Daily RPM Resource Commitments/{1 — Fina! DY EFORd) — Daily FRR Capacity
Plan Commitments
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Whaere:
Daily Unaffered ICAP MWs does not include the Unoffered MWs of an FRR Entity.

» A provider's Average Daily Avaiable ICAP for the Dalivery Year is equal fo the [Sum
of the provider's Daily Avatiable ICAP for the Delivery Year)/Number of Days in the
Delivery Year.

Calculation of a Provider's Net Eligible Avallable PHPA Shorttall in LDA (...
Provider’s Net PHPA Replacement Capacity in LDA)

PJM will caleulate the Provider's share of Peak Period Capadity Available (PCAP) for the
eligible available capacity portion of such unit {i.e., share of Eligible Available PCAP) as
Provider's Share of Average Daily EAC *(1 — EFORp).

For each provider, PJM will determine a Provider's Net Eligible Available PHPA Shortfall in
an LDA {(which represents the Provider's Net PHPA Replacernent Capacity in an LDA) by
surmming the Provider's share of Eligible Available PCAP values for all units in an LDA
within a provider's RPM account. Netting is performed across a single eRPM account only.
PJM wili not net vaiues across a provider's muitiple eRPM accounts. The Eligivle Available
PHPA Shortfall (or Resource Provider's Net PHPA Replacement Capacity in an LDA) will be
represented as a negative value in the eRPM systern indicating excess or overperformance.

A Provider's Net Eligible Available PHPA Shortfall in an LDA (i.e., Providers Net PHPA
Replacement Capacity in a LDA} is used to reduce a party’ positive Net Paak Hour Period
Capacity Shortfall in an LDA in their single RPM account. A Provider's Net Eligible Available
PHPA Shortfall in an LDA may not be used to reduce a party's negative Net Peak Hour
Period Capacity Shortfall in an LDA. Please sea Manual 18, Section 8 for details on how a
party's Net Peak Hour Pericd Capacity Shortfall in an LDA is calculated.

Calculation of a Provider's Adjusted Net Peak Hour Period Capacity Shortfall In an
LDA

When a Provider's Net Peak Hour Period Capacity Shortfall in an LDA is a positive value, a
Provider's Adjustad Net Peak Hour Pericd Capacity Shortfali in an LDA is equal to the
provider's Net Peak Hour Pericd Capacity Shortfall in the LDA minus the proviger's absolute
vajua of Net Eligible Available PHPA Shortfall in an LDA; however, if the calculated value is
negative, the Adjusted Net Pgak Hour Period Capacity Shortfall in an LDA will be set to
zero. When a Provider's Net Peak Hour Period Capacity Shortfalt in an LDA is zero or
negative, the Adjusted Net Peak Hour Pericd Capacity is equal o the Provider's Net Peak
Hour Period Capacity Shortfall in an LOA.

A Provider's Adjusted Net Peak Hour Period Capacity Shortfall in an LDA wil! be separated
into an Adjustad Net Peak Hour Pericd Capacity Shorifall in an LDA for RPM Resource
Commitments and an Adjusted Net Peak Hour Pericd Capacity Shortfali in an LDA for FRR
Capacity Plan Commitments.

« A Provider's Adjusted Net Peak Hour Period Capacity Shortfall in LDA for RPM
Resource Commitments = provider's Adjusted Net Peak Hour Period Capacity
Shortfall in LDA*provider's Net Average Daily RPM ICAP Commitment Amount in
LDA/provider's Net Share of Total Unit ICAP Commitment Amount In LDA.
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Manual 18: PJM Capacity Market
Section B: Resource Parformance Assessments

A Resource Provider's Daily ICAP Shorffall for RPM Resource Commitments is aqual to the
Provider's Daily ICAP Shortfall times the Provider's Average Daily RPM [CAP Commitment
Amount divided by the Provider's Share of the Total Unit ICAP Commitment Amount.

ProvidetsDaiyUnit! CAPShortfull - Providers AveragelediyRPMICAP Commlitment
Prwvider « Share of TotalUnitIC APCompitment

A Resource Provider's Daily ICAP Shorifall for FRR Capacity Plan Commitmenis is equal to
the Provider's Daily ICAP Sherffail times the Provider’s Average Daily FRR ICAP
Commitrnent Amount divided by the Provider's Share of the Total Unit ICAP Commitmant
Amount.

Provider s DailylCAPS hortfidfrimtcuurtomminmmn

R . Provider's Daify Unit /CAP Shorfall X Provider'sAverage Daly F RRICAPChmmipnent
Provide sDaiiyiCAPShorifal i RRCopTanConesiunenis =

i

Manual 18: PJM Capacity Market
Section 8: Resource Performanca Assessments

Providers$hare of el Uit CAPCommitinit

A Resource Provider with a positive Daily ICAP Shortfall will be assessed The Generation
Resource Rating Test Fallure Charge.

8.4.7 Peak Season Maintenance {PSM} Compliance

To praserve and maintain the reliability of the PJM Regicon and to recognize the impact of
planned outages and maintenance outages during the Peak Season, PJM will perform a
Peak Season Maintenance (PSM) Compliance assessment on generation resources
committed to the RPM or FRR Alternative. A Resource Provider will be assessed a Peak
Season Maintenance (PSM} Compliance Penalty Charge in accordance with Attachment
DD of the Open Access Transmission Tarlft, if the provider committed a generation
resource to the RPM ar FRR Alternative and such resocurce was not available due to a
planned or maintenance outage that occurred during the Peak Season without the approval
of PdM. Hydro rasources and infermittent resources are exemnpt from peak-season
maintenance compliance assessment and will not be assessed any PSM Compliance
Charges.

The Peak Seascn is defined as the weeks containing the 24™ through 36" Wednasdays of
the calendar year. All weeks start on a Monday and end on Sunday, except the week with
the 36™ Wadnesday, which ends on a Friday.

If the Summer Net Dependable Rating of the unit on the peak season day minus the amount
of capacity that was out-of-service on a planned or maintenance cutage on a peak season
day without the approva!l of PJM is less than the Total Unit ICAP Commitment Amount, a
PSM Compliance Penalty Charge will be assessed to those parties that have RPM
Rescurce Commitments or FRR Capacity Plan Commitments for such unit.

The Dally Unit PSM Compliance Shortfall is equal to Total Unit ICAP Commitment Amount
minus (Summer Net Dependable Rating on peak season day minus the amount of capacity
out-of-service on unapproved planned or maintenance outage on a peak season day).

Dl PSMConplionce Shorgill = TouglUnkfCAPCommsmest — (Summar NetDapendbi=Ranig — Amsorotof apecitOutofServied)

If a daily RPM commitrment compliance shortage occurs due to a derating during the peak
season, the Daily Unit PSM Compliance Sharifall will be reduced by the portion of the daily
RPM cormmitment compliance shortage (in UCAP) due to the derating divided by one minus
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the unit's Effective EFORd for the Delivery Year. The Daily Unit PSM Compliance Shortfall
will not be reduced to a value less than zero.

If portions of the unit were committed by multiple Resource Providers, the Daily Unit PSM
Compliance Shortfall (MW) is allocated to the Rescurce Providers based on the pravider's
pro-rata share of the Total Unit ICAP Commitment Amount.

The Provider's Daily P3M Compliance Shortfall is equa! io the Daily Unit PSM Compliance
Shortfall times the Provider's Share of the Total Unit ICAP Commitment Amount divided by
the Totai Unit ICAP Commitment Amount.

Doty UnitD SMComplianceShorifal i x Provider' sShareof Totall it CAPComminnent
TotalUnitl CAPCommitment

if a Resource Provider has both RPM Resource Commitments and FRR Capacity Plan

Commitments on the unit, their Daily PSM Compliance Shortfall will be separated into a

Daily PSM Compliance Shorifall for RPM Resource Commitments and Daily PSM

Compliance Shortfall for FRR Capacity Plan Commitments.

A Resource Provider's Daily PSM Shortfall for RPM Resource Commitments is equal to the
provider's Daily PSM Shortfall fimes the Provider's Average Dally RPM iCAP Commitment
Amcunt divided by the Provider's Share of the Total Unit ICAP Commitment Amount.

Provide'sDailyPSHCo mplionceShorifall =

Pr vl SOGHASNShisr il tttmm o anarbcrs 0 PReniichs” s LSS hear it = Pravicdor s Aspliuily RPMICAPComtme, Pr ovica sSharecdTat b Co FCommivnnr
A Resource Provider's Daily PSM Shortfall for FRR Capacity Plan Commitments Is equal 1o
the Provider's Daily PSM Shortfall times the Provider's Average Dally FRR |CAP
Commitment Amount divided by the Party’s Share of the Total Unit ICAP Commitment
Amount.

Proviche® s DrrilyPS A4S giaff Pronvider s Doddy ferll % Provider s AvDeily FRRIC A P Commetnierd | Peovidier' s oo/ Teaal Ui CA PUommdtmens

8.5 Load Management Event Compliance

Compliance is the process utilized to review resource performance during PJM-initiated
Load Management events. The process estabiishes potential underfover compiiance vaiues
for sach Load Management Resource, both Demand Rescources and ILR Resources.

Compliance is evaluated separately by event in each Zone for Demand Resources and ILR
resources dispatched by PJM. Effective with the 2014/2105 Delivery Year, to the extent a
demand resource {i.e., registration) cannot respond another demand resolrce of a differant
resource product type in the same geographic location defined by PJM dispatch instructions
with the same designated lead time and comparable capacity commitment may be
substituted. Any demand resource used as a substitute during an event will have the same
obligation to respond to future everit{s) as if it did not respond to such event. Rescurce
providers are responsible for the submittal of compliance information to PJM through the
Load Response system for each PJM initiated Load Management event during the
compiiance period.

PJM will establish and cormmunicate reasonable deadiines for the timely submittal of event
data to expedite compliance reviews.
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Manual 18: PJM Capacity Market
Section B: Resource Performance Assessments

load management test compliance will not be evaluated and Load Management Test Failure
Charges will not be assessed for such registration.

If a registration for a Annual Demand Resource is not dispatched by PJM for a Load
Management Event in a Delivery Year, then such registration must demonstrate that it was
testad simultaneously with other non-dispatched Annual Demand Resource registrations in
the zone for a one-hour period during any hour when a PJM Load Management Event may
be called during June through October or the following May of the Delivery Year. If a
registration for a Annual Demand Resource Is dispatched by PJM for a Load Management
Event during the Delivery Year, then no test will be required for such registration and no
Load Management Test Failure Charges will be assessed for such registration.

If a registration for a Extended Summer Demand Resource is not dispatched by PUM for a
Load Management Event during June through October or the following May in a Defivery
Year, then such registration must demonstrate that it was tested simultaneously with other
non-dispatched Extended Summer Demand Resource registrations in the zone for a one-
hour pariod during any hour when a PJM Load Management Event may be called during
June through October or the following May of the Delivery Year. If a registration for a
Extended Summer Demand Resource is dispatched by PJM for a Load Management Event
during June through Ocicber or the following May of the Delivery Year, then no test will be
required for such registration and no Load Management Test Failure Charges will be
assessed for such registration.

For those registrations required to test, all of the provider's registrations of the same product
{ype and same zone must test at the same time for a one hour period during any hour when
a PJM-iritiated load management event for such product type may be called:

+ ILR and Limited DR: 12:00 PM EPT fo 8:00 PM EPT
» Extended Summer DR and Annual DR: 10:00 AM EPT to 10:00 PM EPT

The test must be conducted on a non-holiday weekday during the following testing periods:
« ILR and Limited DR: Jure 1 through September 30" of the Delivery Year

+ Exiended Summer DR and Annual CR: June 1 through October 31 and May of the
Delivery Year

The resource provider must notify PJM of the intent to test 48 hours in advance of the tesl. A
nofification of intent to test (or retest) must be submitted in the eLRs system. If a resource
provider failed o provide the required ioad reduction in a zone by less than 25% of their
Summer Average RPM Commitment in the zone, the resource provider may cenduct a
retast of the subset of rescurces (i.e., end-use customer sites) in the zone that failed the
initial test or a subset of resources that failed the test where the CSP nclifies P.JM of each
end use customer that will not be retested at least 48 hours prior to conducting the retest. If
the CSP elects to not retest a subset of and use customers that failed the test, such end use
customer(s) will maintain the compliance result achieved in the initial test. Retesting must be
performed at the same time of day and under approximately the sama weather condftions.
Any resource affiliated with a failed resource must also participate in the retest even if the
resource passad the initial test, unless the CSP elects to maintain the compliance result
achieved in the test for such failed rescurce through advanced notification to PJM as
mentioned above. If a rescurce and its affiliate both faied the test then such resources must
either be included in the ratest or excluded from the retest with the necessary advanced
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notification to PJM. Affiliated resources are resources that have any ability to shift load and
are owned or controlled by the same entity. if a resource provider failed to provide the
required load reduction in a zone by more than 25% of their Summer Average RPM
Commitment in the zone, retesting only a subset of the resources that faiied the initial tost is
not parmitted.

A Provider's Summer Average RPM Commitment in a zone Is equal to the daily average of
the provider's total RPM/FRR resource commitments (for ILR and DR) from June 1st
through September 30th of the Delivery Year,

Multiple tests may be conducted; however, only one {est result may be submitted for each
end-use customer site in the Load Response System for compliance evaluation. Test data
must be submitted in the Load Rosponse System no later than November 14th of the
Delivery Year for ILR/Limited DR product type. Test data must be submitled on or after June
1 and no later than July 14™ after the Dalivery Year for the Annual DR and Extended
Summer DR product types. Load Management test compliance will be measured in the
same manner as load management event compliance. A resource provider with a positive
nei testing shortfall in a zone will be assessed a Zonal Lead Management Tast Failure
Charge.

Luad Management test compliance will be measured in the same manner as bad
management event compliance; however, for purposes of Load Management test
compliance the Resource Comgliance Position for a registration considers the Summer
Average RPM/FRR Commitment as opposed to the RPM/FRR Commitment on the day of
the event.

Resource Compliance Position for a registration for a test is deterrmined as the Nominated
Load Reduction Value reperted in the Load Response system minus the actual load
reduction, where the Nominated Load Reduction Value is capped at the Summer Average
RPM/FRR Commitment for such registration.

Summer Average RPM/FRR Commitment for a Demand Resource is the daily average of
the RPM/FRR rescurce commitments for such Demand Resource from June 1st through
September 30th of the Delivery Year. If multiple registrations are linked to a committed
Demand Resource in the eRPM system, the Summer Average RPM/FRR Commitment for
such Demand Resource is allocated to the regisirations pro-rata based on the nominated
load reduction value of the registrations.

Summer Average RPM Commitment for an iLR registration is the Nominated Load
Raduction Value for such registration.

For any Load Management test, a provider's net testing shortfall in a zone is calculated as
the provider's Summer Average RPM/FRR Resource Commitments in such zone minus the
actual zonal Joad reduction value achieved by the provider in such zone. A resource
provider with a positive net testing shortfall in a zone (i.e., undercompliance MWSs in zone)
will be assessed a Zonal Load Management Test Failure Charge.
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Manual 18: PJM Capacity Market
Saction 8: Resource Performance Assessmants

load foracast updated for the Third Incremental Auction. For Delivery Years beginning with
2012/2013, the Excess Capacity Credits will be the PJM Sell Offers in the Scheduled
Incremental Auctions that do nol clear less the P.JM Buy Bids in Incrementai Auctions that
do not clear. The Excess Capacily Credits in PJM will be allocated to LDAs pro rata based
on the reduction in LDA peak load forecast from BRA o the time of T Incremental
Auction, provided the armount ailocated does not exceed the reduction in the corresponding
{DA Reliability Requirernent. There will not be an allocation to LDA with an increase in load
{orecast.

The amount aliocated to LDA will be further aliocated to LSEs that are charged a Locational
Reliability Charge, based on the Daily Unforced Capacity Obligation of the LSEs as of June
1 of the Dalivery Year, and the credits will be constant for the entire Delivery Year. Excess
Commitment Credits may be used as Replacement Capacity or fraded bilaterally.
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Welcome to the Dsifvery Year Aclivity section of the PJM Manual for the PJM Capacity
Market. In this section, you will find the following inforrmation:

» The business rules for the deficiency and penalty charges in RPM (see "Deficiency
and Penalty Charges”)

»  The business nules for Locational Relial
Charges”

» The business rules for RPM auction credits and charges (see "Auction Credits and
Charges”)

y Charges (see “l.ocational Reliabiiity

8.1 Deficiency and Penalty Charges

9.1.1 Peak-Hour Period Availability Charge

The Peak-Hour Peripd Availability Charge shall be equal to the Daily Peak-Hour Periad
Availability Charge Rate * Not Peak Period Capacity Shortfail in an LDA.

Pexidfoit PerioddwailobilityChorge = DailyPeakbbirPerioddvailabitity Otewge Rate x NotPeak PerodCapShor el

The Daily Peak-Hour Period Availability Charge Rate appfied to the Net Peak Period
Capacity Shortfalls for RPM Resource Commitments in an LDA is equal to the a party’s
Weighted Average Resource Clearing Price in an LDA ($/MW-day).

IhailyPeakdionrPeriodAvailabiliy ChargeRaterrut = WeighteddvgResourceClearingPricemind

A party’s Weighted Average Resource Clearing Price in an LDA is determined by calculating
the weighted average of resource clearing prices in the LDA across all RPM Auclions,
weighted by a party's cleared and make-whole MWSs in the LDA,

In the case where a Party's Weighted Average Resocurce Clearing Price in an LDA is equai
to S0/MW-day, a PJM Weighted Average Resource Clearing Price in an LDA will be used.

The PJM Weighted Average Resource Ciearing Price in an LDA is determined by calculating
the weighted average of resource clearing prices in the LDA across all RPM Auctions,
weighted by the total cleared and make-whole MWSs in the LDA.

Prior ta March 27, 2009, The Daily Peak-Hour Period Availability Charge Rate applied to Net
Peak Period Capacity Shortfalls for FRR Capacity Plan Commitments in an LDA is equal to
the Net Cost of New Entry in an LDA.

DailyPeak HourPerivddvailabilityChargeRaterne = NetCostQfNewEntryutna

Starling March 27, 2009, the Daily Peak-Hour Period Availability Charge Rate applied to Net
Peak Period Capacity Shortfalls for FRR Capacity Plan Commitments in an LDA is equal to
the weighted average of the resource clearing prices across all RPM auctions for the LDA
encompassing the zone of the FRR. Entity, weighted by the guantities cleared in the RPM
Auctions.
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W Manual 18: PJM Capacity Market
Section §: Sattlements

Average Resource Claaring Price in an LDA ($/MW-day} or the Net Cost of New Entry in an
LDA.

Effective March 27, 2009, the Daily Deficiency Rate applied to a PSM Compliance Shortfall
for RPM Resource Commitments is equal to the Party’s Weighted Average Resource
Clearing Price for such resource plus the higher of 0.2*Party’s Weighted Average Resource
Clearing Price for such resource or $20/MW-day. In the case where a Party's Weighted
Average Resource Clearing Price for such resource is equal 1o $0/MW-day, a PJM
Weighted Average Resource Clearing Price in an LDA will be used.

Prior tc March 27, 2009, the Daily Deficiency Rate applied lo a PSM Compliance Shorffall
for FRR Resource Commitments is equal to the Net Cost of New Entry in an LDA.

Effective March 27, 2009, the Daily Deficiency Rate applied to a PSM Compliance Shortfall
for FRR Rescurce Commitments is equal to 1.2 times the weighted average of the resource

clearing prices across all RPM Auctions for the LDA encompassing the zone of the FRR
Entity, weighted by the guantities cleared in the RPM Auctions.

1

Manua! 18: PJM Capacity Market
Seclion 9: Settiements

9.1.7 Load Management Test Failure Charge

The Daily Load Management Test Failure Charge is equal to the test under compliance
MWs in the zone fimes the LM Test Failure Charge Rate.

LoadMunagementTestFailureCit arg e = Under Complionce MW x Dailvl MTestFuilureCh arg eRate

A Provider’s Under-Compliance MWs in & zone will be reduced by the summer average of
the provider's Daily RPM Commitrment Shortages in a zone for all their Demand Resources.

The Daily Load Management Test Fallure Charge Rate is equal to the Provider's Weighted
[aily Revenue Rate in such zone pius the greater of (0.20 times the Provider's Weighted

Daily Revenue Rate in such zone, or $20/MW-day.) In the case where a Provider's
Weighted Dally Revenue Rate in such zone is $0/MW-day, a PJM Weighted Daily Revenue
Rate in such zone will be used.

9.1.8 Aliocation of Deficiency and Penalty Charges

The Daily Capacity Resource Deficiency Charges, Dally Transmisgion Upgrade Delay
Penaliies, Daily Generaticn Resource Rating Test Fafiure Charges, and Daily Peak Season
Maintenance Compliance Penalty Charges, and Load Management Test Failure Charges
are distributed on a pro-rata basis to LSEs who were charged a Daily Locational Reliability
Charge for the day in order to compensate for resource adequacy that was not delivered.,

PJM @ 2012 124
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Daily Capacity Resource Deficiency Charges, Daily Transmission Upgrade Delay Penalties,
Daily Generation Resource Rating Test Failure Charges, and Daily Peak Season
Maintenance Compliance Penalty Charges, and Load Management Tast Failure Charges
are allocated on a pro-rata basis to LSEs based on their daily unforced capacity obligation.

9.1.9 Demand Resource and ILR Compliance Penalty Charge

Penalties and rewards are assessed for PJM-initiated events on an event basis, following a
compliance review.

A Demand Resource and ILR (Load Management) Compliance Penalty Charge is assessed
to those Providers that under-complied during an event. The Load Management Compliance
Charge is equal to the under-compliance MW fimes the Load Management Zonal
Compliance Penalty Rate.

LoadManagemenCompliancePenaliyCharg e = UnderComgaliance MW x LMCompliancePenaltyR ate

Prior to the 2009/2010 Delivery Year, the Load Management Zonal Compliance Penalty
Rate per MW-event is one-fifth of the annual revenue rate {$/MW-vear) applicable to the
Demand Resource or ILR resource. Effective with the 2009/2010 Delivery Year through
2011/2012 Delivery Year, the Load Management Zonal Compliance Penally Rate per MwW-
event is equal to the lesser of (one divided by the actual number events during the summer
period for the dispatched registrations in such zone, or 0.50) * a Provider's Weighted Annual
Revenue Rate in such zone. In the case where a Provider's Weighted Annual Revenue
Rate is equal to $0/MW-day, a PJM Weighled Annual Revenua Rate in such zone will be
used.

Effective with the 2012/2013 Dalivery Year, the LM Compliance Charge for an avent for
dispatched registrations in a zone is assessed daily and initially billed in the third billing
month after the event occurs (8.g., Juna events will be inltially included in the Septomber bil!
issued in October). The initial billing for a LM event will reflect the amounts due from the
start of the Delivery Year to the last day that itis reflected in the initial billing, The remaining
charges for sich LM avent will be assessed daily and billed monthly through the remainder
of the Delivery Year. The Daily Load Managament Zonal Compliance Penalty Rate per M-
event is equal to the lesser of {one divided by the actual number of events during the
summer pericd for the dispatched registrations in such zone, or 9.50) * Provider's Weighted
Daily Revenue Rate in such zone for the dispatched registrations, In the case where a
Provider's Daily Revenue Rate In such zone for the dispatched registrations is equal to
$0/MW-day, a PJM Weighted Daily Revenue Rate applicable to the dispatched registrations
in such zone will be used.

Effective with the 2014/2015 Dellvery Year, the LM Compliance Charge for an event for
dispatched registrations in a zone for the on-peak period (which inciudes all hours for which
a Limited Demand Resource would be expected to respond) is equal to the lessar of fone
divided by the actual number of events during the Delivery Year for the dispatched
registrations In such zone, or 0.50) * Provider's Weighted Daily Revenue Rate in such zone
for the dispatched registrations, multiplied by the net under-compliance in such on-peak
period for the dispatched registrations. In the case where a Provider's Weighted Daily
Revenue Rate in such zone for the dispatched registrations is equal to $0/MW-day, a PJM
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Manual 18: PJM Capacity Market
Section 9: Sattements

the MW amount that cleared in the LDA times the Resource Clearing Price in the LDA in the

applicable Incremental Auction,
RPM Auction Charges = MWCleairedaa » ResovrceClearingPricenion

$piin
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i CHaltes s calculatad dally:and billed niofthly durng the:Dsli

9.3.3 Resource Make-Whole Credit

Resource Make-Whole Credit is paid to the marginal resource in an RPM auction as
appropriate to ensure the seller is paid the se!! offar MW times the sell offer price. Resource
Make-Whole Credit is equal to the product of the Capacity Resource Clearing Price and the
quantity difference between the sell offer's minimum MW specification and the cleared MW
quantity in the RPM Auction.

Resourcemake ~ WholeCredit = (MindW Offered — ClearedMW) « ResourceClearingPricestos

Resource Make-Whole Credits from the First or Third Incremental Auctions are charged to
all cieared buy bids on a pro-rata basis based cn the MWs cleared in such auction.

9.3.4 Capacity Transfer Rights Credit

Each Zonal Capacity Transfer Rights (CTRs) owner will receive a daily Zonal CTR Credit
equal to the Zona! CTRs owned multiplied by the Zonal CTR Settlement Rate. Zonal CTRs
owned include the Zonal CTRs allocated to an LSE and the resulls of any CTR transfers.
The Zonal CTR Settioment Rate is the Total Economic Value of CTRs in Zone ($/day) as a
result of the Base Residual Auction and Second Incremental Auction divided by the total
Zonal CTRs (MWs) allocated to LSEs.

ZonalCTRCredit = Zone!CTRs Chwwed x ZondCT RSettiement Rote

Each incremental CTR owner will receive a daily Incremental CTR Credit equal to the
Incremental C7Rs owned multiplied by the Zonal Incremental CTR Credit Rate. Credits will
be calculated daily and billed monthly during the Delivery Year.

IncrementalCTRCredit = IncrementalCTRs Owned x Zonallncrmental CTRCreditRare

9.3.5 Auction Specific MW Transaction Credits and Charges

The Seiler of an Auction Specific Capacity Transaction will receive a charge equal to the
transaction amount (in MW) times the price assocciated with the transaction. The price

assoclated with the transaction is a weighted average of the Resource Clearing Prices of the

resource-specific, auction-specific Cleared MWs identified in the transaction.

SellerCharge = TransactionAdmount x Weighteddverage Re sourceClearing Price

The Buyer of an Auction Specific MW Transaction will receive a credit equal to the
transaction amourt (in MW) times the price associated with the transaction,

BuyerCredit = Transactiondmoymt x vv.a.m.__..m&?wwaw.m Re sourceClearing Price
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Charges and Cradis

i for Auction Specific MW TransaBlons afs Galo
‘billed rronthly for:

e

Hhi duralion of Bigdransaction during the Delivery¥ahr.

9.3.6 Interruptible Load for Reliability Credits

Each Interruptible for Load Reliability (iLR) resource provider will receive an ILR Credit
equal to the zonal MW amount certified for the ILR resource times the Final Zonal ILR Price.

ILRRelichilityCredits = ZonalMWsCertified x FinalZonal ILRFrice

VLR Rttty Cr

t6 57 Calcillated Ay and Dilied rodlely during the Delivery Yaar. -

9.3.7 Capacity Export Charges and Credits

Capaclty Exporl Charge = Export Reserved Capacity = (Final Zonal Capacity Price for the
Zone encompassing the interface with the Control Area to which the capacity is exported -
Final Zonal Capacity Price for the Zone in which the resource designated for the export is
located)

Where, Export Reserved Capacity = Reserved Capacity of Long-Term Firm Transmission
Service used for the export.

Capacity Export Credit = Export Customer's Aliocated Share * (Finai Zonal Capacity Price
for the Zone encompassing the interface with the Contral Area to which the capacily is
axported - the Final Zonat Capacity Price for the Zong in which the rescurce designataed for
the export is located)

Whara,

Export Customer's Aliocated Share = (Unforced Capacity imported) * [Export Resarved
Capacity / (Export Reserved Capacity + Unforced Capacity Obligations of all LSEs in the
Zone)}

Unforced Capacity imported = Unforced Capacity imported into the export interface Zone
from the Zone in which the resource designated for export is located =

[(Export Reserved Capacity + Unfarced Capacity Obligations of all LSEs in the Zone) —
{Unforced Capacity cleared in the Zone) — (ILR)} *

{Ratio, as determined by PJM, of the GETL from the Zone in which the resource designated
for export is located to the totai CETL into the export interface Zone),

The revenues collected from Capacily Export Charge less the credit provided will be
distributed to the LSEs in the export-interface Zone that were assessed Locational Rellabifity
Charge for the delivery year (RPM LSEs) based on their Dally Unferced Capacity
Obligations.
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_ " ... . Section 11: Fixed Resource Requirement .E_»m_.:mm,a_

Welcome lo the Fixed Resource Requirement Alfernalive section of the PJM Manual for the
PJIM Capacily Markets. In this section, you will find the foliowing information:

» Anoverview of the Fixad Resource Requirement Aiternative (see "Overview of the
Fixed Resource Requiremant Altemative”)

» The business rules for determining Load Cbligations in FRR (see “Load Cbligations”)
« The business rules for creating the Capacity Plan in FRR (see "Capacity Plan”)

» The business rules for supply resources in the FRR Alternative (see "Supply
Resources in the FRR Afternative”™

« The business rules for locational constraints in the FRR Alternative {see "Locational
Constraints in the FRR Alternative”)

» The conditions on sales by FRR Entities (see "Conditions on Sales by FRR Entities")
« The husiness rules for Delivery Year Activity (see "Deliver Year Activity™)

» The business rules for the calculation of deficiency charges and penaities (see
"Deficiency Charges and Penalties")

« The business rules for the aliocation of deficiency charges [see "Allocation of
Deficiency Charges”)

+  The husiness rules for Auction Specific MW Transactions {see *Auction Specific MW
Transactions”

11.1 Overview

11.1.1 Definition and Purpose of Fixed Resource Requirement Alternative

The purpose of the Fixed Resource Requirement (FRR) Alternative is to provide a Load
Serving Entity {LSE) with the option o submit a ¥RR Capacity Plar and mest a fixed
capacity resource requirerment as an altemative to the requirement to participate in the FJM
Reliability Pricing Model (RPM}, which Includes a variable capacity resource requirement.

The FRR Alternative allows an LSE, subject fo certain conditions, to avoid direct
participation in the RPM Base Residual Auctions and the Incremental Auctions; however,
such LSE is required to submit a FRR Capacily Plan to satisfy the unforced capacity
obligation for all loads in an FRR Service Area, including all expected load growth in the
FRR Service Area.

An LSE serving boad in an FRR Service Area under the FRR Alternative does not pay an
RPM Locationa! Reliability Charge. The portions of capacity resources inciuded in an LSE's
FRR Capacity Plan do not receive any RPM Rescurce Clearing Prices.

11.1.2 _Bu_mﬂm.:ﬂm:o: of the FRR Alternative

Implementation of the FRR Alternative starts with the 2007/2608 Delivery Year. PJM's
Planning Perlod is defined as an annual petied from June 1 to May 31. The Delivery Year is
the Planning Period for which rasources are baing cormmitted and for which a constant load

obligatior: for the entire PJM region exists. For example, the 2007/2008 Delivery Year
corresponds to the June 1, 2007-May 31, 2008 Planning Period.

The Transition Period of FRR Allernative takes place during the 2007/2008 through
2010/2011 Delivery Years. The following Transition Timetable for FRR activities applies for
the 2007/2008 through 2610/2011 Delivery Years.

FRR Activity 2007/2008 | 2008/2009 | 2009/2010
Post Parameters for DY 02/02/07 02/02/07 02/02/07
10/26/07

Election of FRR Alternative 02/16/07 02/16/07 97731507 11/18/07
starting with DY
Submittal of FRR Capacity Plan | 03/02/07 03/02/07 08/31/07 1217107
Past Final PJM Region/Zona! Already Already 01/31/09 01/34/10
Peak Load Forecasts posted on | posted on

02/02/07 02/02/07
Final EFCRd fixed for DY Posted to | 11/30/07 11/28/08 11/30/09

aCapacity

by

01/02/07

The steady-state condition of FRR Alternative begins with the 2011/20412 Delivery Year.
Unless otherwise specified, the rules and timeframes presented throughout this Manual are
for the steady-state con

11.1.3 Participation in the FRR Alternative

An LSE may participate in the Fixed Rescurce Reguirement {FRR) Alternative and avoid
participation in RPM, only if the LSE meets the eligibility requirements of the Fixed Resource
Requirement {FRR) Alternative as defined in Schedule 8.1 of the Reliability Assurance
Agreement (RAA}.

To elact the FRR Alternative, an LSE must notify PJM of such election in writing at least two
months before the conduct of the Base Reskdual Auction (BRA) for the first Delivery Year
that such selection is to be effactive.

The election of the FRR Alternative shall be for a minimum term of five consecutive Delivery
Years.

The written election notification must provide adequate information to demonstrate that the
LSE mests the eligibility requirements of the FRR Alternative and that the FRR Service Area
identified to be served by the LSE under the FRR Alternative complies with the meaning of
an FRR Service Area as defined in the RAA. The written election must also indicate whether
or not the LSE intends to sell capacity resources to a direct or indirect purchaser that may
use such capacity resources in any RPM Auctions or as replacement resources in RPM or
whether the LSE intends to serve load in another area under RPM.
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Manual 18: PJM Capacity Market
Section 11: Fixed Resource Requirement Alternative

11.2.1 Preliminary Unforced Capacity Obligation

PJM will notify the Electric Distribution Company (EDC) that an election of the FRR
Alternative was made by an LSE in their zone within two business days of the receipt of the
written efection notification.

An approved FRR Service Area will become a defined "area” within a zone in the eRPM
system.

Cnly one LSE shall be responsible for serving the entire load in an FRR Service Area.

The Electric Distribution Company (EDC) is responsible for allocating the Zonal Weather
Normalized Summer Peak for the summer four years prior lo the Delivery Year and
providing fo PJM a Base Obligation Peak Lead allocation for the FRR Service Arsa{s)in
their zone within five business days of the receipt of notice of an FRR Service Area within
their zone. :

The Preliminary Dally Unforced Capacity Qbligation of an LSE serving load in an FRR
Service Area in a Zone equals the LSE's Base Qbligation Peak Load in the zone/area * the
Base Zonal FRR Scaling Factor * the Forecast Pool Reqguirement.

The Base Zonal FRR Scaling Factor is equal io Preliminary Zonal Peak Load Forecast
divided by the Zonal Weather Normalized Summer Peak for the summer four years prior to
the Delivery Year.'® The Base Zonal FRR Scaling Factor is posted by February 1 three
years prior to the Daelivery Year.

The ERC is responsible for allocating the Zonal Weather Normalized Summer Peak for the
summer one year prior to the Delivery Year and providing to PJM a Final Obligation Peak
Load allocatiorn for the FRR Service Area{s) in their zone by Decembear 31 prior to the start
of the Delivery Year.

The Final Zonal FRR Scaling Factor is equal o Final Zonal Peak Load Forecast divided by
the Zonal Weather Normalized Summer Peak for the summaer one year prior to the Delivery
Year. The Final FRR Zonal Scaling Factor is posted by PJM by February 1 prior {o the
Delivery Year.

The following parameters used in the determination of FRR icad obligations are determined
in accordance with Section 2 of this manual: Preliminary and Final Zonal Peak Load
Forecasts, Zonal Weather Normalized Summer Peaks, Forecast Pooi Requiremert {FPR),
Installed Resarva Margin {IRM}, and Pcol-wide Average EFORd.

11.2.2 Treatment of Non-Zone Load

Treatmen! of Non-Zone Load is similar to the treatment under RPM. The FRR Alternative is
avallable o an LSE serving Non-Zone Load If the LSE meets the sligillity and clection
requirements of the FRR Altermative.

" For the 2007/2068 — 2010/201 1 Dalivery Years, the Base Zona! FRR Stafing Factor is equal to the Preliminary
Zona! Peak Load Forecast divided by the Zona| Weather Nommalized Summer Peak for tha 2006 Summar
pericd.

20 For the 200772008-2010/2011 Delivery Years, the Base Obligation Peak Load is based on the FRR Service
Area's allogalion of the 2006 Weather Normalized Summer Peak.

doim
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Nen-Zone Load is the load that is located outside of the PJM Region served by a PJM Load
Serving Entily using P.JM internal resources. Non-Zone Load is included in the kad of the
Zone from which the load is served.

MNon-Zone Load may be Non-Zone Network Load (Tariff 1.278) that is charged a Network
integration Transmission Service (MITS) charge (Tarlff Attachrent H-A) or other icad that
may be ‘grandfatherad’ from the NITS charge.

PJM forecasts the Preiiminary Non-Zone Load for the RPM Delivery Year and includes it in

the Preliminary RTO Forecast Peak Load and the Preliminary Zona! Forecast Peak Load of
the Zone from which the Non-Zone Load is served, by February 1 prior to the Base Residual
Auction.

To serve Non-Zone Load in a Delivery Year under the Fixed Resource Reguirement
Alternative, the Nan-Zone Load should be included in the Preliminary RTO Farecast Peak
Load and the Preliminary Zonal Forecast Peal Load prior to the RPM Base Residual
Auction for the Delivery Year. In addition, the LSE mus! satisfy the eligibility and election
requirements of the FRR Alternative.

PJM forecasts the final forecast of the Non-Zone Load and includes it in the Final RTO
Forecast Peak Load and the Final Zonal Forecast Peak Load that is posted one menth prior
to the Third tncremental Auction.

EDC that is responsible to determine the Obligation Peak Loads for the Zone will also
establish the Obligation Peak Load associated with the Non-Zone Load by December 31
prior to the start of the Deiivery Year.

The LSE sarving the Non-Zone Load under the FRR Altemative will be responsible to
commit resources in their FRR Capacity Plan to cover the non-zone load.

11.2.3 Unauthorized Load Transfer Charge

A Single-Customer LSE, who is ypically a large customer serving load at one of more
locations, may be eligibie to elect the FRR Alternative. Such an election is subject to some
restrictions related to his commitment to serve the load. The following rules and penaity
charges apply:

+ A Single-Customer LSE® that elected the FRR Alternative shali be assessed an
Unauthorized Load Transfer Charge if that LSE's end-use customer terminates its
service from such L.SE and (1) obtains service from a party that has not elected the
FRR Afternative or (2} obtains service from a party that has elected the FRR
Alternative but the Single Customer LSE did not transfer sufficient capacity
resources to cover the unforced capacity obligation related fo the end-use customer.

» The Unauthorized Load Transfor Charge shall equal two times the Cost of New Entry
* Daily Unforced Capaclty Obligation related to the end-use customer for the
remaining duration of the period for which the Single-Customer LSE elected the FRR
Alternalive.

' Prior to 2012/13 Dedivery Year, the Final RTO and Zonal Peak Load Forecasts postec by February 28 prior fo
the Second Incremental Auction.
22 A, Single-Customer LSE elig ility is defined in Schedule B.1 the Raltability Assurance Agreemant.
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Sactlion 11: Fixed Resource Requiremant Altarnative

be assessed is fo be applied in the remaining delivery vears that the charge is to be
assessed.

FRR Commitrment Insufficiency Charges are allocated on a pro-rata basis to all other | SEs
{including RPM LSEs) in the RTQ based on their Daily Unforced Capacity obligations.

Existing generation, planned generation, bilateral contracts for unit-specific capacity
resources, existing demand resources, planned demand rescurces, and energy efficiency
rescurces may be used in the FRR Capacity Plan if these products meet the requirements
specified in the PJM Agreements and Business Rules.

Existing generation thal is located oculside of the PJM market footprint may be used in the
FRR Capacity Plan if the external generation meets the requirements specified in PJM
Agreements and Seclion 4 of this manual.

Al the FRR Entity's efection, the UCAP MW guantily of generaticn resources that are
committed to the initial FRR Capacity Plan will be determined using the lower of the
generation resources’ EFORd caiculated based on outage data for the 12 months ending
September 30th prior to the Base Residual Auction or the 5 Year Average EFORd based on
outage data for the 12 months ending September 30tk prior to the Base residual Auction.

At the FRR Entity's election and only for the purposaes of evaluation of the i
Capacity Plan, the 5 Year Average EFORd for a generation resource having an effective
EFORd of 25% or higher may be recalculated excluding outage data for the most recent one
year period.

The EFCGR4d applied to the Final FRR Capacity Plan avalsated prior to the Delivery “Year will
be determined by PJM using the forced cutage data for the 12 months ending Septermnber
30th prior to the Delivery Year.

Qualifying Transmission Upgrades may be used o reduce the Percentage of Interna!
Resources Required in an LDA for the FRR LSE if the Qualifying Transmission Upgrade
meets the requirements specified in the PJM Agreements and Secticn 4 of this manual.

A capacity resource used in an FRR Capacity Plan must be on a unit-specific basis, and
may not include “slice of system” or similar agreements that are not unit-specific.

An LSE's FRR Capacily Plan for the Delivery Year shall not include any capacity resource
that cleared in any RPM Auction for such Delivery Year.

Any capacity resource that was not offered or offered bul did not clear in any RPM Auction
for such Delivery Year may be inciuded in an FRR Capacity Plan.

An LSE’s FRR Capacity Plan for the Delivery Year may include resourges that are
committed for less than a full Delivery Year; however, the FRR Capacity Plan in aggregate
must satisfy all obligations for the Defivery Year.

If an LSE has committed capacity to meet a Threshold Quantity, the L.SE shall maintain
such resources until the Delivery Year's Final Unforced Capacity Obligation and final
requirements {Percentage of Internal Resources Required in LDA, Minimum Annual
Resource Requirement, and Minimum Extended Summer Resource Requirements} are
known. The LSE may use such resources during the Delivery Year to meet any increased
capacity obiigation resulting from an increase in Final Obligation Peak Load from Base
Obligation Peak Load, or sell the resources to another FRR Entity In PJM or to an External
Party.
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All generation resources that have a FRR Capacity Plan Commitrent must offer info PJM's
Day Ahead Energy Market. Demand Rescurces must be registered to participate in the Full
Program Option of the Emergency Load Response Program and thus be available for
dispatch during P.JM-declared emergency event.

11.4 Supply Resources in the FRR Alternative

The supply resources available and the qualification requirements for use in FRR Capacity
Plans are very similar to RPM resources.

11.4.1 Resource Portfolio

An FRR Entity must specify through the eRPM system, before the FRR Capacity Plan
Submittal Deadline, the amounts of installed capacity from resources in thair eRPM resource
portiolio that are being committed to their FRR Capacity Plan for the Delivery Year.

A party's Daily Generation Resource Position is calculatec dynamically by the eRPM system
for each unit and Is equal to the Daily ICAP Owned on a unit multiplied by one minus the
unit's Effective EFORd.

The Daily ICAP Owned on a unit is calculated by adding the ICAP Value of a unit as
determined by a party’s approved Capacity Modifications to ICAP amounts transacted
through a party’s approved unit-speditic bilateral sales/purchases.

The Installed Capacity {ICAP) Value of a unit is based on the summer net dependable rating
of the unit as delermined in accordance with PJM's Rules and Procadures for the
Determination of Generating Capability.

The EFORd of a unit is based on forced outage data from an Octaber through Septembear
pariod.

If a unit does not have a full one-year history of forced outage data, the EFORd will be
calculated using class average EFORd and the available history as described in the
Reliability Assurance Agreement, Schedule 5, Secticn B.

New units are initially assigned a class average EFORd.

The class average EFCORds that are used by PJM to calculate a unit's EFORd are posted to
the PJM website by November 30 prior to the Delivery Year.

The Effective EFORd is the EFORd that is effective for the delivery day in the eRPM system.

Pricr o the Delivery Year, the Effective EFQRJ is the most recently catculated EFORd that
has been bridged to the eRPM system.

During the Delivery Year, the Effective EFOR is based on forced cutage data from the
October through September period prior to the Delivery Year.

The EFORd that is effective for the Delivery Year is considered locked in the eRPM system
by November 30 prior to the execution of the Third Incremental Auction.

A unit that is in a party’s Generation Resource portfolio in eRPM may be committed to FRR
Capacity Plan if the party has Daily Available ICAP to cornmit from the unit far the entire
term of the commiiment specified in the FRR Capacity Fian.” If the party's Daily Available

“ The term of the resource's commitment to the FRR Capacity Plan may be lass thar a Delivery Year.
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11.4.3 Planned Generation

Planned generation located within the PJM region or outside the PJM region is eligible to be
committed to the FRR Capacity Plan if it meets the reguirements set forth in Section 4 of this
rmanual.

11.4.4 Capacity Modifications {Cap Mods)

RPM Business Rules regarding Capacity Modifications in Section 4 of this manual apply to
the FRR Altemative.

CAP MODs with a start date that occwrs on or before the start of the Delivery Year must be
submitted and “Provisionally Approved” in the eRPM system in order for the CAP MQODs to
be considered in a party's Daily Generation Resource Position and the calculation of
Available ICAP to commit to the FRR Capacity Plan.

If the status of a "Provisionally Approved” CAP Mod changes to "Denied” or “PJM
Withdrawn” all bilaterai transactions for the unit wili be changed from “Approved” to
"Denied”. There will be no change to any party’s RPM Resource Commitments; however,
thare may be a change 1o a party’s FRR Capacity Commitments.

11.4.5 Bilateral Unit-Specific Transactians

RPM Business Rules regarding Bilateral Unit-Specific Transactions in Section 4 of this
manual apply to the FRR Alternative.

Available or Unoffered installed capacity purchased through a bilateral unit-speci
transaction that is reported via PJM's eRFM system may be committed to an FRR Capacity
Plan.

All unit-spaecific bilateral transactions that are in the "Provisionaily Approved” or “Approved”
status in the eRPM system be considered in a party's Daily Generation Resource
Pasition and the calculation of Daily Available ICAP to commit.

The Capacity Export Charge and Credit described in Section 4: Supply Resources in the
i y Pricing Model, under BILATERAL TRANSACTIONS and In Section 9: Setflements
are applicable to resources owned by FRR Entities also.

11.4.6 Qualified Transmission Upgrade

A Qualified Transmission Upgrade may be included in an LSE’s FRR Capacity Plan. Such a
transmission upgrade must be approved and assigned an incremental import capability
value into the constrained LDA by the PJM Planning Department at least 45 days prior to
deadline for submitting the initial FRR Capacity Plan for the Delivery Year.

An approved Qualified Transmission Upgrade may be used to reduce the Amount of Internal
Capacity Required in the LDA for the FRR LSE.

The planned transmission upgrade in-servica date must be on or before the start of the
Delivary Year.

At a minimurm, a facilities study agreement must be executed for the proposed transmission
upgrade, in order for approval to be granted and the transmission upgrade must cenform o
all applicable standards of the PJM Regional Transmission Expansion Planning Process.
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If a Qualified Transmission Upgrade is not completed by the start of the Delivery Year, the
LSE who included the upgrade as part of their FRR Capacity Plan for the Delivery Year shall
provide a replacemant in the form of an equivalent amount of capacity resource capahility
within the applicable LDA by the start of the delivery YYear. if replacement capacity is not
provided, a Capacity Resource Deficiency Charge may apply.

11.4.7 Load Management Products

A Load Management program (e.g., Direct Load Control, Firm Service Level, or Guaranteed
Load Drop program} is eligible o be committed as a Demand Resource (DR} to the FRR
Capacily Plan, if the program meets the requirements specified in the Load Data Systems
Manual (M-19) and Section 4.3.1 of this manual.

Providers of Planned Demand Resources must aiso provide a timeline including the
milestanes, which demonstrates to PJM's satisfaction that the Planned Demarnd Rescurces
will be available for the start of the Delivery Year, 15 business days prior 1o a Base Residual
Auction, First or Second Incremental Auction. PJM may verify the provider's adherence to
the timetable at any time inciuding, but not limited to, 30 days orior to the First and Third
Incremental auctions.

The UCAP value of 2 Demand Resource is the Nominated DR Value * DR Factor * Forecast
Pool Requirement. {The DR Factor was formerly known as the ALM Factor).

The Nominated DR Value for a Demand Resource cannot exceed the maximum value
determined in accordance with the Load Dafa Systems Manual {M-18).

Faor existing Demand Resources, the maximum laad reduction (used in determining the
Nemirated DR Value) is based on the Peak Load Contributions in place at the time of the
submittai of the Load Managemen? Certification upload.

A resource provider who has FRR Capacity Pian Cormmilments for their demand resource
must provide {or contract with another party to provide) the following during the Delivery
Year:

Supplementai status reporls, detailing Load Management availability, as requested by PJM
System Cperations in accordance with the PJM Manuals;

After each PJM-initiated Load Management even?, custormer-specific compliance and
verification information within 45 days after the end of the month in which the event
oceurred, in accordance with Load Data Systems Manual (M-19);

Load drop estimates for all Load Management events (whether initiated by PJM or the
resource provider) at the end of each season, in accordance with the Load Data Systemns
Manual (M-19).

A resource provider who has FRR Capacity Plan Cornrnitrients for their demand resource
will be subject to the Load Management Event Compliance and Load Management Test
Compliance in accordance with Sectlion 8 of this manual.

11.4.8 Demand Resource Modifications (DR MODs)
RPM Business Rules for DR MODs in Secticn 4 of this manual apply to the FRR Alternative,
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their Threshaold Quantity bilaterally into RPM or in RPM Auctions up to a Sales Cap Amount.
The Sales Cap and other rules related to sales by FRR Entities are shown below:

« The Sales Cap Amountis equai to the lesser of (a) [(0.25 * Preliminary Unforced
Capacity Chligation or {b) 1300 MW.

« If an FRR LSE has satisfied a Threshold Quantity, they may offer to sell capacity in
excess of the Preliminary/Final Daity Unforced Capacity Obligation to an External
Party {i.e., delist) or to another FRR Entity. [n order for this type of sale 1o proceed,
the Seller's FRR Capacity Commilments on the unif must be reduced.

« Sell offers in RPM Auctions and bilateral urit-specific transactions will be subject to
offer and bilatera! {ransaction checks to ensure that the seller doos nol violate any
"Conditions on Sales by FRR Entities".

«» A sell offer in an RPM Auction that violates any "Conditions on Sales by FRR
Entities” will be rejected.

If an FRR LSE serves ioad under the FRR Altemative and additionai load under the RPM,
the LSE may self-supply capacity resources in RPM Auctions and avoid the requirement to
satisfy a Threshold Quantity; however, the MW amount of their selt offer{s) may not exceed
a Self-Supply Offer Cap Amount.

+ The Seif-Supply Offer Cap Amount is the lesser of {a) 0.25 * (FRR Preliminary Daily
Unforced Capacity Obligation + RPM Expected UCAP Obiigation) or (b} 200 Mw.

+  An LSE's RPM Expected UCAP Obligation in a Zone is equal fo the LSE’s allocation
of the Zonal Weather Normalized Summer Peak for summer four years prior to the
Delivery Year (i.e., an Obligation Peak Load) * (Preliminary Zonal Peak Load
ForecastZonal Weather Normalized Summer Peak for summer four years prior to
Delivery Year) * Forecast Pool Requirement.

11.8 Delivery Year Activity

11.8.1 Final Daily Unforced Capacity Obligation

The Final Daily Unforced Capacity Obligation of an LSE in a zone sguals the LSE's Final
Obligation Peak Load in the zcne * the Final Zonal FRR Scaling Factor * the Forecast Pool
Requirement. Effective 2012/2013, the Forecast Pool Requirement updaied for the RPM
Third Incremental Auction will be used.

A reduction in the Daily Unforced Capacity Obligation is applicabie in the case of annexation
of service territory where the FRR Icad is acquired by a party that has not elected FRR
altemiative.

11.9 Deficiency Charges & Penalties

11.9.1 FRR Capacity Rescurce Deficiency Charges

An LSE participating in the FRR Capacity Plan Altemative will pay a FRR Capacity
Resource Deficiency Charge In the delivery year for any shortage of resources to meet the
Finai Daily Unforced Capacity Obligation and the Amount of Internal Resources Required in
an L.DA.
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A shortage/excess of resources to meet the Amount of Internal Resources Required in an
L DA /s calculated by comparing an LSE’s Daily LDA FRR Resource Position to the Amount
of Internal Resources Required in an LDA. if the Daily LDA FRR Resource Position is less
than the Amount of intemal Rescurces Required in an LDA, a FRR Capacity Resource
Daficiency Charge for this shortage be assessed.

A shortagefexcess of resources to meet the Final Daily Unforced Capacity Obligation is
catculated by comparing an LSE's Daily Total FRR Resource Position to their Final Dally
Unforced Capacity Obfigation. If the Daily Total FRR Resource Position is less than Fina!
Dally Unforced Capacity Obligation, a deficiency charge for this shortage less the shortage
catculated for failure to satisfy the Amount of Internal Resources Required in the LDA will be
assessed.

Shortages in mesting the Minimum Annual Rescurce Requirement in an LDA and the
Minlmum Extended Suramer Resource Requirement in an LDA are calculated separately.

A shortage of Annua! Resources to meet the Final Caily Minimum Annual Resource
Requirement in an LDA is calcuiated by comparing the total Annual Resources in an LDA
that comprise the LSE’s Daiiy Tetal FRR Resource Position to their Final Daily Minimum
Annual Resource Requirement in an LDA. If the foial amount of Annuai Resources in an
LDA that comprise the Daily Total FRR Resource Pasition /s less than Fing! Baily Minimum
Annual Resource Raquirernent in an LDA, a deficiency charge for this shortage will be
assessad (starting with the 2014/2015 Delivery Year).

A shortage of in the total amount of Annual Resources and Ex{ended Summer Demand
Resources in an LDA to meel the Final Daily Minimum Extended Summer Resource
Requirement in an LDA is caleulated by comparing the total Annual Resources and
Extended Summer Demand Resources in an LDA that comprise the LSE's Daily Total FRR
Rascurce Position to their Final Dally Minimum Extended Summer Resource Requirement in
an LOA. If the total amount of Annual Resources and Extended Summer Demand
Resources that comprise the Daily Total FRR Resource Position is less than Final Dally
Minimum Extended Summer Rescurce Requirement in an |.DA, a deficlency charge for this
shortage will be assessed (starting with the 2014/2015 Delivery Year).

The FRR Capacity Rescurce Deficiency Charge is equal to 1.2 times the Capacity Resource
Clearing Price resulting from all RPM Auctions for such Delivery Year for the LDA
encompassing such zone, weight-averaged for the Delivery Year based on the prices
established and the quantities cleared in such auctions, mul

FRR Capacity Resource Deficiency Charges are assessed daily and billed monthly.

11.9.2 Transmission Upgrade Delay

If a Qualifying Transmission Upgrade is nct completed by the start of the Delivery Year and
the upgrade was not replaced with an equivalent amount of Capacity Resources in the LDA
into which the import capability was to be increased, then the Amount of Internal Capacity
Resocurces Required in an LDA will be increased and the LSE may be assessed a FRR
Capacity Resource Deficiency Charge.

11.9.3 Peak-Hour Period Availability Charge

All generation resources that have FRR Capacity Plan Commitments are subject to the
Generating Unit Peak Period Availability Measure.
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m

Appendix A: Glossary of ._.m_.z._m__

Welcome o the Glossary of Terms section of the PUM Manual for the Capacity Markef. In
this section, you will find the following information:

Glossary of Terms

Actlve Load Management (ALM) — prior to the implementation of RPM, the term that
refarred to end-use customer load which can ba interrupted at the request of PJM.

Adjusted Zonal Capacity Prices — are the results of the Second incremental Auction,
Preliminary Zonal Capacity Prices that result from the Base Residual Auction are adjusted to
account for the procurement in the 2nd Incremental Auction for the RTO.

Auction Specific MW Transactions — are transactions reported to PJM via eRPM batween
a buyer and seller that repart the transfer of physical MW between the buyer and seller
using the eRPM system and PJM settlement process. Auction Specific MW Transactions are
not sligible to be offered in an RPM auction Auction Specific MW Transaclions are settled at
the weighted average Resource Ciearing Price of the MW supplying the transaction.

Available Transfer Capabllity (ATC) — is the amount of energy above "base case”
conditions that can be transferred reliably from one area to another over all transmission
facilities without violating any pre- or post-contingency criteria for the faciliies in the PJUM
Controf Area under specified system conditions.

Base LDA Unforced Capacity Obligation - is equal to the sum of the Base Zonal
Unforced Capacity Obligations for all the zones in an LDA and is the result of the clearing of
the Base Residual Auction.

Base Offer Segment — is the sell offer segment that may be offered as either a single price
quantity for the capacity of the resource or divided into up to ten (10) offer blocks with
varying price-quantity pairs that represent various ouiput levels of the resource. The Base
Offar Segment will consist of block segments at the specified price-quantity pairs.

Base Resldual Auction {BRA} — allows for the procurement of resource commitments to
satisfy the region’s unforced capaclty obligation and allocates the cost of those
commitments armang the LSEs through the Locational Reliability Charge.

Base RTO Unforced Capacity Obligation — determined after the clearing of the BRA and
is posted with the BRA results. The Base RTO Unforced Capacity Obligation is equal to the
sum of the unforced capacity obligation satisfied through the BRA plus the Forecast RTO
Interruplible Load for Reliability (ILR) Obligation.

Base Unforced Capacity Imported into an LDA - is equal to the Base LDA Unforced
Capacity Obligation less the LDAs Unforced Capacity cleared in the Base Residual Auction
less the LDA Forecast ILR Obligation. This value is used to deterrmine the maximurm lotal
amount of Capacity Transfer Rights that are allocated inte an LDA in the Base Residual
Auction for the Delivery Year.

Base Zonal RPM Scaling Factor — is determined for each zone and is equal fo the
[{Preliminary Zonal Peak Load Forecast for the Delivery Year divided by the Zonal Weather
Narmalized Summer Peak for the summer four years prior to the Delivery Years) * {{RTO
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Unforced Capacity Obligation Satisfied in Base Residual Auction divided by the (RTO
Preliminary Peak Load Forecast * the Forecast Pool Requirement))]l. Base Zonal RPM
Scaling Factors are posted with the Base Residual Auction results.

Base Zonal Unforced Capacity Obligation — determined for each zone and is equal to the
{Zonal Weather Normalized Summer Peak for the surnmer four years pricr to the Delivery
Year* Base Zonal RPM Scaling Factor * the Forecast Pool Requirement} + Foracast Zona!
ILR Obligation. Base Zonal Unforced Capacity Obligations are posted with the Base
Residual Auction clearing results,

Behind the Meter Generation — a generating unit that delivers energy to load without using
the Transmission Systemn or any distribution facilities (unless the entity that owns or leases
the distribution facilities consented to such use of the distribution facltities and such consent
has bean demonstrated to the satisfaction of the Office of Interconnection, Behind the Meter
Generation may not include at any fime any portion of a generating unit's capacity that is
designated as a Capacity Resource or any portion of the output of a generating unit that is
scld to another entity for consumption at another electrical location or into the PJM
nterchange Energy Market at any time.

Bliateral Market — pravides LSEs the opportunity to hedge the Locational Reliability Charge
determined through the BRA and Second Incremental Auction. The bilateral market also
provides resource praviders an oppertunity fo cover any auction commitment shortages.

Bllateral Unit-Specific Transaction — transaction that enables reporting of the transfer of
ownership of a specified arnount of installed capacity from a specific unit from one party to
ancther,

Capacity Modification (Cap Mod) - transaction that enables generation owners fo request
the addilion of & new unit or the removal of an existing unit from their resource portfolio in
eRPM, or the request an MW increase ar decrease in the summaer or winter installed
capacity rating of an existing unit.

Capacity Resources — includes megawatts of net capacity from existing or planned
generation capacity resources or load reduction capability provided by Demand Resaurces
or ILR in the PJM Region.

Capacity Emergency Transfer Limit {CETL) - the capability of the transmission system to
support deliveries of electric energy to a glven area experiencing a localized capacity
emergency as determined in accordance with the PJM Manuals.

Capacity Emergency Transfer Objective (CETO) — the amount of electric energy that a
given area must be able to import in order to remain within a loss of load expectation of one
event in 25 years when the area is expariencing a localized capacity emergency.

Capacity Transfsr Rights {CTR} - rights used to allocate the economic valua of
transmission import capability that exists Into a constrained LDA. Serve o offset a portion of
the Locational Price Adder charged to load In constrained LLDAs.

Control Area — electric power system or combination of electric power systems bounded by
interconnection metering and telarmetering to which 8 common generation centrol scheme is
applied in order to:
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cbligation through all RPM Auctions is equal fo the total MWS cleared in PJM Buy Bids in
RPM Auctions less the total MWs cieared in PJM Sell Offers in RPM Auctions.

Final Zonal Capaclty Prices — are the capacity prices assessed to RPM Load Serving
Entities through the RPM Locational Reliabiiity Charge. Effective with the 2012/20493
Delivery Year, the Final Zonal Capacity Prices are determined by PJM after the Third
Incremental Auction. Final Zonal Capacity Prices reflect the final price adjustments that may
be necessary to account for any granted requests for relief from Capacity Resourcg
Deficiency Charges due to parmanent departure of lcad.

Final Zonal RPM Scallng Factors — used in determining an LSE's Daily Unforced Capacity
Obligation. A Final Zonal RPM Scaling Factor for a zone Is equal ta the Final Zonal
Urforced Capacity Obligation divided by (FPR times the Zonal Weather Normalized Peak for
the summer prior to the Delivery Year}. The Fina! Zonal RPM Scaling Factors are posted
February 1% prior to the start of the Delivery Years prior 1o 2012/2013, or two weeks
folfowing the finai Incremental Auction starting 2012/2043,

Final Zonal Unforced Capacity Obligation — Effective with the 2012/2013 Delivery Year,
the Final Zonal Unforced Capacity Obligation is equa! to the zonal allocation of the Final
RTC Unforced Capacity Otiigaficn and is allocated 1o the zonas on a pro-rata basls based
on the Final Zonal Peak Load Forecasts. The Final Zonal UCAP Obligations are determined
after the clearing of the final incremental Auction for the Delivery Year.

Firm Transmisslion Service — fransmissicn service that is intended to be available at all
times to the maximum extent practicable, subject ¢ an emergency, and unanticipated failure
ty, or other event beyond the control of the owner or operator of the facility, or other
event beyond the control of the owner or operator of the facility or the Office of the
Interconnection.

Fixed Resource Requirement (FRR) — an alternative method for a Party to satisfy its
cbligation f¢ provide Unforced Capacity. Allows an LSE to avoid direct participation in the
RPM Auctions by meeting their fixed capacity resource requirement using internally owned
capacity resources.

FRR Capacity Plan — a long-term plan for the commitment of Capacity Resources to satisfy
the capacity obligations of a Party that has elected the FRR altermative.

FRR Service Area — the service territory of an 10U as reccgnized by state law, rule, or
order; the service area of & Public Power Entity or Electric Cooperative as recognized by
franchise or other state law, rule, or order; or a separately identifiable gecgraphic area that
is bounded by wholesale metering, or similar appropriate multi-site aggregate metering, that
is visible to and regularly reported to the Office of Interconnection or an EDC who agrees to
aggregate the meters’ load data for the FRR Service Area and regularly report the
information to the Cffice of Intercannection or for which the FRR Entity has or assumes the
obligation to provide capacity for all load (including load growth) within the area excluding
the adg of Single-Customer LSEs that are FRR Entities, In the event that the service
obligations of an Electric Cooperative or Public Power Entity are not defined by geographic
boundaries but by physical connections to a defined set of customers, the FRR Service
Areoas is defined as all custormers physically connected to fransmission or distribution
facilities of the Electric Cooperative or Public Power Entity within an area bounded by
appropriate wholesale aggregate metering as described above,
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Forecast Pool Requirement (FPR} - the amount equal to one pius the unforced raserve
margin (stated as a decimal number) for the PJM Region.

Incramental Capacity Transfer Rights — allocated to transmission expansion projects
associated with new generation interconnection that were required 1o meet PJM
Deliverability requirements and kb Merchant Transmission Expansion projects and are
applicable to all such projects that have gone through the PJM interconnaction process
since the beginning of the PJM RTEPP in 1999. Such incremental Capacity Transfer Rights
allecation is based on the incremental ingrease in import capability across a Locational
Constraint that is caused hy the transmission facility upgrade.

Instailed Ressrve Margin (IRM) - used to establish the level of installe¢ capacity resources
that will provide an acceptable level of reliability consistent with the Reliabiity Principles and
Standards. The IRM is determined by PJM in accordance with the PJM Reserve
Requirements Manual (M-20). The IRM is approved and posted prior to Hs use in an RPM
Aucticn for the Delivery Year.

Interruptible Load for Reliabllity {(ILR) Zonal/RTO Forecast — the average of the Zanal
liLR nominated aach of the five Delivery Years prior to the BRA for the Delivery Year. I five
years of ILR history is not available for a Zone that was recently integrated into PJM, an
average of the Zonal incremental Idoalacd subject to mandatory interruption by EDC in the
two years prior to the BRA will be sued as an estimated ILR for the Zone. Zonal Active Load
Management (ALM) data will be used in place of Zonal ILR nominated data when Zonal ILR
nominated data for the prior Delivery Years does rot exist. The RTO ILR Forecast is the
sum of the Zonal ILR Forecasts. A market based methodology will be considered for
implementation in the future based on RPM experience. The Ferecast Zonal/RTO ILR
Obligation is determined by PJM in accordance with the Load Data Systems Manual (M-19)
by February 1 prior to its use in the BRA for the Delivery Year.

Fiexibie Self-Scheduled Resources - are resources spacified by an LSE in the Base
Residual Auction to provide a mechanism to manage quantity uncertainty related to the
Variable Resource Requirement. For each resource-specific sell offer, the LSE must
designate a flexible self-scheduling flag as well as an offer price that will be utilized in the
market clearing in the event the resource is not needed to cover a specified percentage of
the LSE's capacity obligation. Flexible self-scheduled resources will automatically clear the
auction if they are needed to supply the LSE’s resulting capacity obiigation.

Full Requirements Service — wholesale service to supply all of the power needs of a LSE
to serve end-users within the P.JM Region that are not satisfied by its own generation
faclities.

Generation Capacity Resource - a generation unit, or the right to capacity from a specified
generation unit, that moets the requirements of the Retiability Assurance Agreement. A
generation resource may be an existing or planned Generation Resource.

Generation Owner — a Member that cwns or leases with rights equivaient to ownership
fadilities for the generation of electric energy that are located within the PiM Region.
Purchasing all or a portion of the output of a generation facility Is not sufficient to qualify a
Member as a Generation Owner.

Generator Ferced Outage — an immediate reduction in output or capacity or removai from
service of a generating unit by reason of an Emergency or threatened Emergency,
unanticipated failure, or other cause beyond the control of the owner or operator of the
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Manual 18: PJM Capacity Market
Attachmant A: Glossary of Terms

Peak Perlod Capacity Available (PCAP) — Total Unit ICAP Commitment Amount of the
generating unit times (1.0 - EFORp).

Percentage Internal Resources Requlred — for purposes of an FRR Capacity Plar, the
percentage of the LDA Reliabiiity Raquirement for an LDA that must be satisfied with
physically Capacity Resources located in that LDA.

Planned Demand Resource - a Demand Resource that does not currently have the
capability to provide a reduction in demand or {0 ctherwise controt load, but that is
scheduled to be capable of providing a reduction or control on or before the start of the
Dafivery Year for which the resource is to be committed.

Planned Genaration Capacity Resource — a Generation Capacity Resource paricipating
in the generation interconnaction process for which Interconnection Service is scheduled to
commance on or before tha first day of the Delivery Year for which the resource is to be
comrmitted. A Facilities Study Agreement {FSA) must be executed prior 1o the BRA for the
corresponding Delivery Year and an Interconnection Service Agreement (ISA) must be
executed prior to any lncremental Auctions for the corresponding Delivery Year.

Planning Year — Annual period from June 1 to May 31 (also may be referred to as Planning
Period).

Pool-Wide Average EFORd - average of the forced outage rales, weighted for unit
capability and expected time In service, attributable to all units that are planned fe be in
service during the delivery year. Determined by PJM and is approved and posted by
February 1 prior to its use in the Base Residual Auction for the Delivery Year. The OMC
events are not considered in the EFORd values used fo calculate Peol-Wide Average
EFORG {this change as a part of RAA was filed with FERC on June 19).

Public Power Entity - any agency, authorty, or instrumentality of a state or of a political
subdivision of a state, or any corporation wholly owned by any ane or more of the above,
that is engaged in the generation, transmission, and/or distribution of electric energy.

Quallfying Transmission Upgrade (QTU} - a proposed enhancement cor addition to the
Trangmigsion System that will increase the Capacity Emergency Transfer Limit {CETL) into
an LDA by a megawatt quantity certified by PJM. A Qualified Transmission Upgrade is
scheduled to be in service on or before the commencement of the first Delivery Year for
which such upgrade is the subject of a Sell Offer in the Base Residual Auction. Pricr to the
conduct of the Base Residual Auction for such Delivery Year, a Facilities Study Agreemant
(FSA) must be executed.

Reglonal Transmisslon Expanston Planning Process (RTEPP) — is PJM's
comprehensive annual process that examines the three interrelatad cormmponents of electric
power system reliabllity: load, generation, and transrission. The RTEP Process employs a
range of planning study toals and methodologies to analyze and assess each component to
ensure that reliability remains firm. The RTEP Process 1s designed to meet established
refiability criferia, keep markets robust and competitive, and ensure stable operations.

Reglonal Tranamisslon Owner (RTO) — Each entity that owns, leases, or otharwise has a
possessory interest in facilities used for the transmission of elactric energy in interstate
commerce or that provides Transmission that is a parly to the PJM Transmission Owners
Agreement and PJM Operating Agreement
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Refiability Priclng Model (RPM) — is PJM's resource adequacy construct. The purpose of
RPM is 1o develop a long term pricing signal for capacity resources and LSE obligations that

is consistent with the PJM Regional Transmission Expansion Planning Process (RTEPP).
RPM adds stability and a 'ocational nature to the pricing signai for capacity.

Resource Clearing Price —is the clearing price in the Base Residual Auction or
Incremental Auctions as determined by optimization algorithm for each auction. The
Rasource Clearing Price within an LDA is equal to the sum of {1) the marginal value of
system capacity; and {2) the Locational Price Adder, if any, for the LDA. The Resource
Clearing Price for the Uncpnstrainad Market Area /s the marginal value of system capacity.
PJM posts the Resource Clearing Prices for ali resources that clear in the Base Rasidual
Auction and all Buy Bids and Sell Offers that clear in the Incremental Auctions.

RTO Unforced Capacity Obllgatlon — established in the BRA and is used to determine the
Base Zonal RPM Scaling Factors to use in determining Base Zonai Unforced Capadity
Obligation.

RTO Weather Normalized Summer Peak — the sum of the Zonal Weather Normalized
Summer Coincident Peaks.

Self-Scheduled Resources — are resources spacified by a resource provider in the Base
Raesidual Auclion to provide a mechanism to guarantee that the rescurce clear in the
Base Residual Auction. For each rescurce-specific sell offer, if a resource is designated as
salf-scheduled by the resource provider, the minimum and maximurm MW amounis specified
must be equal and the sell offer price will be set 1o zero. Self-Scheduled resources will be
cleared first in the Base Residual Auction, and ¢annot set the clearing price as the marginal
resource, since these resources lack flexibility.

Single-Customer LSE - a Parly that serves only retail customers that affiliates of such
Patty; owns or controls generation facilities located at one or more of the retaii customer
location(s) that in the aggregate satisfy at least 50% of the Party's Unforced Capacity
obligations; and serves retail customers where each location's peak load is at least 10 MW
and obligation peak ioad is at ieast 25 MW and the sumn of all locations is at least 100 MW,

Steady State Period - period of time where the auction schedule follows the proposed
three year forward planning dates. The steady-state condition of RPM begins with the
201112 Delivery vear.

Target Unforced Capaclty (TCAP} - the “target” to measure the peak period availability of
capacity from the generator in the Delivery Year and it may be different from the Delivery
Year UCAP value of such generator. The TCAP for a unit is calculated as the Total Unit
ICAP Commitment Amount timaes (1 — EFORd-5}.

Transition Period — pericd of time where the auction schedule is compressed in order for
the auction schedules to accur before the delivery year. The Transition Period takes place
during the 2007/08 through 2010/11 Defivery Years.

Transmisslon Facllities — facilities within the PJM Region that have been approved by or
meet the definition of transission facilities established by FERG; or have been
demonstrated to the satisfaction of the Office of Interconnection to be integrated with the
PJM Region transmission systern and integrated Into the planning and operation of the PJM
Region to serve al of the power and transmission customers within the PJM Region.
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Manual 18: PJM Capacily Markat . . .
Attachment B: Transttion Pariag Locational Deliverability Areas during Transition Period

During the Transition Perlod, Locational Deliverability Areas for Each Transition Delivery

Year shall be as follows:

-Attachment B: Transition Period |

Transition Period 2007(2008, 2008/2009, 2009/2010 + PJM Mid-Allantic Region and APS
The Transition Period of the RPM takes place during the 2007/2008 through 2010/20%1 . wwﬂ..sa agm.mm%mmmm. JOP&L, PECO, AE,
Delivery Years. i s 8 _wc.f
. outhwestern MAAC (PEPCDT & BGAE
The following Transition Timetable for RPM activities appiies for the 2007/2008 through + RTO ( )
201072011 Delivery Years.
; G 40072008 - - 200872009 | 2009/2010 | 210011 204012011 s+ Al23LDAs.
Data collected by MMU for 01/08/07 {3/02/07 06/01/07 09/G3/07
Preliminery Market Structure 201172012 and 'ater * _AI251DAs.
Screen (MSS)
Post results of Preliminary MSS Q2/02/07 04/02/07 07/02/07 10/01/07
Post Parametars for Delivary Q202107 02/02/07 02/02/07 10/26/2007
Year
Data Submitial (Avoidable Cost 02118107 0570107 08/03/07 11/02/07
Data, Oppertunity Cost, &
Projected Market Revenues) to
MMU if submitting non-zero sell
offer price for rasource in LDA
or Unconstrained LDA Group
that fails Preliminary MSS
MMLU to notify Capacity Market 03/02/07 06/01/07 09/03/07 12/03/07
Sellers of Market Seller Offer
Caps
Base Residual Auction 04/02/107- g7I02007- 10/01/07- 01/21/08-
04/13/07 0713007 10012157 02/01/08
First incramental Auction Nene Hekd Naone Held | None Held None Held
Post Final RTO/Zenal Peak Same as Same as 02/28/08 02128109
Lcad Forecasis 02/02/07 02/02/07
posting. posting.
Second Incremental Auction None Held None Held | 04/07/08- 04/06/09-
04/18/08 D4MTI0R
Final EFORd fixed for Delivery Posted to 11/30/07 11/28/08 11/30/08
Year eCapacity on
01/29/07
Third Incremental Auction None Held Q1/07108- 01/05/09- 01/04/10-
01/18/08 01/16/09 01145410
ILR Nomination 05/18/07 03/03/08 03/02/09 030110
Exhibit 5: RPM Auction Timaline during the Transifion Percd
PUM © 2012 165
PIM© 2012 164 Revision 14, Eflective Dale: 02/23/2012

Revigion 14, Effective Date: 02/23/2012




TLOZ/ET/ZO -8j SANOAYT 'y} uoIs|ASY
L34 ZL0Z @ Wrd

aplL
Aq paubis

sy} paudls

114 johep,,

“JuaLuEp
s4BUMQ 0} UsAe UOlEIEPSP YyaNns uodn Ajod Aew wWrd 384l SPUSU; pue 9A0QE 848y
pequosap AloUINe aU) NId ©1 S8.e|28p ‘JByoq $Jeum( UO 198 0} pezuouine Ainp
pue JeumQ AG 55800Y SJUANPESYH WdHe pouelB usaq Buiney ‘peulissopun ay)

'sa|nJ WY Ja@pun passssse aq Aew Jey; sebieyyn
Ajeusd eJuelGo) Soueuslulel] uoseay yeed Jo ‘sefiieys sunped
1s9) Buyey swnosay jso) uonessueny 'sebieun AjdejieAy pousyd JNOK
~¥ead AUB jo aJeys leuoiuodoud sy “JeaA Alsaljep Gy JO UCREIND 89U} D)
‘pue '(Bunes "HO43 peonpad B wai Buginses esoyy Buipnpul) pessasse
&g Aew Jey sabieyn Aouanyag saainosey Aljsedes Aue 10y ajqisuodsay
aq pouad S} JO UCKEIND By} JO) |IM JFUMO Byl ‘uonoesuel) Sioads
ypun siy L Jadng, ayp se ‘Jey) pue ‘JNun Ayl S|0JUOD JO SUMD 1 Yoym
Buunp Jeas AJaaleq syl jo UOINOG i) Jo) Kun oL jo Aloeded poues|c
ay} (beumQ Jayi) Loea puB) JOumO O] Jajsued s Aestewaing Ard v

-aoud Buues sjgeodde
oy} jdeooe jsnuu JaumQ By} pue uonone ue Jes|d sAEmiE [Im Jeyo
SJIUN 8ul eyl seZiuBadar JaUMEO ‘Jun ay) 9INpeYDs-JIgs M NI°d esnesag ‘g

‘PRNPBLOS-}|35 SBM LIUM BU3 UM J0j Jesh Alaalep ey pue
UOHANY Wdd SuY) Ol PRIBHO SI JIUN Bu S ayy usameq sbusyo few
anjea Ajoedeo paolopan saun au) ‘Apusnbasuco 1Bl s8zIUBoD3) JaumE
‘9|NpaYos-J|8s auy) ul Buge. Py J3 Juaund sliun 84} ash M rd asneosg ¢

"palldwos Ajjn) 9SIMIBYIO SEL BSIMISNI0 JSUM) 9IBLM UBAD
uojone |Ndy ue ur uopediogied waodp Jun e apnisasd ([eys sjuswannbal
8say) JO Iog Asies O} JaumQ JayI0 AuB e 2UN|IB) JBU] SpUBsISpun
Jaumy  mopuis Buipprg uonone ayy jo Buuedo eyl o3 Joud Jadng,
8y se {0547138) Joreuipioo) Buinpaysg yjas, Bunedipul (s)uonoesues
oywads-lUN MBU B WAISAS SDBMOUI JIUDADBIR WdH2 oUWl OlU JB|9s, 2yl
se Jwagns Isnw {)1) pue ucnane Wdy ue Jo mopum Buppig ay jo Buluado
oy} 0} JoUd SABP SSPUISNG § 1SED] 1B JSUMQ 19410 YIed PuB Jaumo oyl
wioly UOEZUOYINY palnosxs pue pasedold ANy e SSaIPPE [IPW 2IU0JDS[0
peleuBiSop-INId 94 O} JWans ISnW (1) Joumo 1aylQ pue Jeumg yae3 °|

Ayoedes a|npPayYSS-)|ag of UDIIEZUOINY ) aWYdeLY
1eliep Anoeded Wrd (8L lenuep W
kel
i =4
k3

ZLOZ/EC/Z0 (IR0 2A03343T 'p | LOIBINGY
99 W0z WA

UORRZUOYINE SIL) JO SUONIPUCD pue sWwuey Bumo)|o}
2y} sideooe pue spuejssepun 1 jeu} sebpamousoe pue ‘(shesh Auaalep payuap
2y} Jo uood e AUo Jo} JUM BY] |CHUDCD JO UMD (M L Yaiym Buunp sigaA sul
Buunp Jun sI 8NPaLIS-jIes 0 Wrd SAZUOLINE JSumO 'THO4TYTHL ‘MON

NOILVZIYOHLOY

‘aBaA AJsaiap av) o uoiod B I0y Jaumo
yans Aq pajjoauod Jo psumo Ajoedes Jleyaq Jiay) uo Jiun syl 9|Npayos-)1es o) Wrd
2ZuOYINE 0] A|DAD9)|00 SIBUMO SHUISd ‘Bigejleae Aepualod ssounosal Ajoeded
Ile jo suonone s) ul uonedpied SIENOE) OF JopIo Ul 'WMd 'SYIHIHM

eah Aanep e uiylm Bujeuwis)
Jo Bulpuswiuoo Jun Yons o) DY0eds LONDBSUB B JO JNSa) SB JeaA AJansp oy) jo
Jolliod B AU Joj SI04UQD IO SUMD JAUMD LONS jey) Jun Buesousl e yum psjeposse
uojone Wdy ue u Auoeded (95 0} %998 ABW JBUMC UB ‘SYIMIHM

sucnone W Ul AJioeded sy rsyo o} a|qibile ag o) s2pIo Ul Jeak
AIon[Bp SH)US Y] 4O} B|GE|IBAR UIBLUAS ISNW 82.n0sad Ajoedes B 'SYTHIHM

‘eale |04)uas S} Ut Aoenbape aginosal
aJnsus 0} ABSSI95U $904n0sa) Ajloeded 214035 au) Buuielqe J0) JaeEw PazIenus?
B ‘lNdY.) oo Busug Appgensy eul ssssiuwpe jey {0Ld.} uoneziuebio
uoissiwsued] feuoiBay g s) (INrd.) ™21 ‘uoloBLUeEIY| Wid 'SYIHTHM

SSIVLIDIN

usyeassy pajsy spatled Jeuonippe

Aue pue I o} I woyy Jeap Aoaag sul um (s)pouad
eyl Buunp Jun 8y} |oHUOD JO UMS (WM Y JBYL SIS JaumD  (SIBUMO JBUID,)

{umouy J1) Jeeh Asanlep yons Jo SOUBJEQ OU) o) hun Yyl Bulonuod 1o Buumo
sojled uo Aued seyjo Bumoloy sy upm ‘(JeeA Aealag,) T 02 91 02 'L Aen
0} § 3UNP woiy JesA AJsAIIR 8L JO LUCINOG B JO) |OAUO0D JO UMO it M uoiym ‘(un,)
jun Bunessusf oypads B LM paleposse Aloeden
Jeysq si uo anpauss-es 0] (JIfd.) D771 ‘UOIDBUUCIRIU] Wrd Sezuoyihe
Aqasey "~ gz 10 Aep T syl sapoeye ‘(Jaumg,)
jo  (uonezuoyiny,) Apedes  2NPeysS-HsS 0} UORBZUOYINY  SIU]

ALIDYdYD 31INA3HOS-473S O NOILVZIMOHLNY

[ Anoede) sinpayss-jies 03 uonezIOWNY 12 JuBIIENY

Aucede?) 8|NpaysS-Jles o] VARBZUOLINY (D JUeWLOBRY
1pew Ayoeded Wid g1 [Enuepy ) P .
Lo
’ -




Manual 18: B Capacity Market
Revision History

Ravision History |

Revision 13 {(11/17/2011):
« Rovisions for DEOK integration (Sections 2.3.1, 2.3.4, 3.3 .1, and Attachment B)

Rovision 12 (05/25/2011):
« Confirming Revisions for FERC Order ER11-2898, accepted or 04/04/2011 and
effective 04/18/2011, to include changes for:

o Requirement to provide meter data on a 24-hour basis during the day on

which a Load Management event or performance test occurs and for all hours
during any other days as required by PJM to calculate load reduction

o Awoiding double assessment of a penalty (penalty for both RPM Commitment
Compliance and Load Management Event or Test Compliance) for a Demand
Resource

o Modification to the load management retest rules

=~ Modification and clarification of the rules for use of Demand Resources as
replacement capacity

« Confirming Ravisions for FERC Order ER11-1809, accepted on 12/20/2010 and
effective on 12/27/2010, to include a change to clarify the definition of an EE
Resource o reflect that a project qualifying as an EE Resource Is one installed at an
end-use customer's retail site.

« Revisions to EFORd used for a generation resource in the initia!l evatuation of a FRR
Entity's FRR Capacity Plan for a Delivery Year as approved by stakeholders at the
MRC on August 5, 2010.

Revision 11 (04/28/2011)
+ Revisions for ATSI integration (Sections 2.3.1, 2.3.4, 3.3.1, and Attachment B)

Revision 10 (06/01/2010)

« Revisions made to rules for Non Unft-specific Capacity Transactions to clarify that
PJM will be the counterparty to all transactions, unless market participants expressiy
and mutually confract between themseives (or self scheduls to themselves).
Revisions have been approved al the Markets and Reliabitity Committee cn April 21,
2010 and by FERGC (Order ER10-1003 issued on May 5, 2010)

« (Reference: FERC Order ER10-1003)
Revision 9 (03/01/2010)
« Clarifying Revisions

+ Conforming Revisions for FERC Order ER10-15, accepted on 11/13/09 and effectiva
12/01/09, to include changes to Credit Rate Change

« GConforming Revisions for FERC Order ER09-1679 accepted on Oclober 29, 2009
and effective November 1, 2009 to include changes for:

« New Enfry Pricing Adjustment
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Ravision History

» Removal of Exisling EE and DR offer caps

» Aliocation of LM Test Failure Charges

+ Planned DR Deadline - change 1o 15 business days

« Excess Commitment Credit for LSEs if cannot seil excess in |A
+ Reduction in FRR Obiigation when Load Forecast is reduced

+ Conforming Revisions for FERC QOrder ER05-1410 acceptad on Oclober 30, 2009
and effective 11/1/09 to include changes 1o Incremental Auctions design

« Conforming Revisions for FERC Order ER09-412 accepted on Naovember 5, 2008
and effective November 13, 2009, to include changes to the trigger for a Con
|A only for delay of Backbone Transmission Upgrade

+ Conforming Revisions for ER09-1679 1o include changes to Revigions for the avtomated
adjustiment to Net CONE

» Conforming Revisions for FERC Order ER10-366 accepted on January 22, 2010 and
. effeclive January 31, 2010, to include changes to

+ evaluate the method for creation of additional CONE regions
» Revigions to allow Energy Efficiency Resources to participate in Earlier Deliver Years
+  RPM Incremental Auction Times
Revision 8 {01/01/10}
+ Revisions approved by stakeholders at MRC on Novernber 11, 2009
+» One CSP Rule (Section 4, p 33)
» Permanent Load Departure (Secticn 8, p 98)
« Tracking Existing OR (Section 4, pp 30-31)

+ Revisions approved by stakeholders at MRC on November 30, 2009 (awaiting FERC
approval by February 1, 2010}

« Winter Capacily Test Exemption (Sections 4 & 8, pp 24, 27, 104-105)
Revision 7 (08/18/2009)

+ Ravision to Section 4 to modify business rules to state that RPM suppliers must
confirm the modeling of each of their capacity resources (Zone, LDA, Unit Type,
State Location) prior to any RPM auction.

« Revision to Section 5 1o modify business ruies 1o state that RPM Auction Results will
not be posted until 4pm or later on Friday of Auction Clearing week.

Revision 06 (06/18/2009)

+ Revisions lo include business rules far Cleared Buy Bid and Locational UCAP
transactions.

+ Revisions required as a result of the March 26, 2609 FERC Order regarding
Reliability Pricing Mode!
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Manual 188: Energy Efficiancy Measurement & Verification
Tairsduction

This manual also refers to other PJM manuals, which define in detail the operating

procedures, obligations, reporting requirements, and accounting procedures established to
ensure refiable and efficient capacity market operation,

The PJM Manual for Energy Efficlency Measurement & Verification consists of several
sections and atlachments. 8oth tha sections and the aftachments are listed in the table of
contents beginning on page |i.

PJM used the {ollowing reference materials {o assist in {he development of the PJM Manuat
for Energy Efficlency Measure & Verificaflon:

» |S0Q New England Manual fer Measurement & Verification of Demand Reduction
Value from Demand Rescurces, Manuai M-MVDR, Revision 1, October 2007.

*  M&V Guidelines for Federal Energy Projects, Version 3.0, USDOE Federal
Energy Management Program, April 2008.

* International Performance Measurement and Verificalion Protocol; Concepts and
Options for Determining Energy and Water Savings, EV0-100000-1-2007.

Intended Audience

The intended audiences for this PJM Manual for Energy Efficiency Measurement &
Verificalion are:

s Appiicants to the RAA, CA and OATT Operating Agreement of PJM
interconnection, L.L.C,

¢ Resource providers and those interested in providing EE Resources that will be
made available to provide reliable service te loads within the PJM Region.

» Load Serving Entities (LSEs) for load served in the )M Region.
«  PJM Members

« PJM staff

+ Parties that may ba responsible for performing a M & V Audit

References

There are cther PJM documents that provids both background and detail on specific topics.
These documents are the primary source for specific requiremenis and implementation
details. This manuatl does not replace any of the information in those referance documents,
The references for the PJM Manual for Energy Efficiency Measursmant & Verification are:

+  PJM Manual for PJM Capacity Market {M-18}
+  Schedule 6 of Relial
» Attachment DD of the Open Access Transmission Tariff

ty Assurance Agreement

PIM @ 2010 3
Revision (1, Effective Data: 03/01/2010

Manusl 188: Ensrgy Efficlency Measurement & Verification
introduction

Using This Manual

We believe that explaining concepts is just as imporiant as presenting procsdires. This
philosaphy is reflected in the way we organize the material In this manual, We start each
section with the “big picture.” Then we present details, procedures or references to
precedures found in other PJM manuals.

What You Witt Find in This Manuai

s Atable of contents that lists two levels of subhead/ngs within each of the sections
and attachments

+ An approval page thal lists the required approvals and a brief outiine of the
current revision

» Sections containing the spetific guidelines, requirements, or procadures
including PJM actions and PJM Member actions

» Aftachments that include additional supparting decuments, forms, or tables
s A section at lhe end det

ng all previous revisions of this PJM Manual.

PIM © 2010 4
Revision 01, Effaclive Date: 03/01/2010
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Manua/ 188: Energy mz.._nmmznv. Measurement & Verification
Section 1: Overview of Energy Efficienay

are not eligible to participate in RPM Auctions or be committed in an FRR Capacity Plan for
the 2011/12 OY.

Energy Efficiency installations between June 2007 and May 2012 are eligible to participate
in RPFM Auctions or committed in an FRR Capacity Plan for certain Delivery Years in
accordance with the following table:

Manua| 18B: Energy Efficiency Measuremant & Verification
Saclion 1: Overvisw of Energy Efficisncy

Installation Period Fully installed for Eligibte Delivery Years
Summer

June 2007 - May 2008 2008 201172012

June 2008 — May 2008 2009 201172012, 201213

June 2009 — May 2010 2010 2011/2012, 201213,
2013/14

June 2010 — May 2011 201 2011/2012, 2012/13,
2013/14, 2014/15

dune 2011 — May 2012 2012 2012113, 2013/14, 2014115,
2015/16

Energy Efficiency installations after May 2012 that are installed prior to the Delivery Year are
eligibla to participate in RPM Auctions or to be committed in an FRR Capacity Plan for the
Defivery Year and three subsaguent Delivery Years as illustrated in the table below,

Installaticns during the following defined periods of time must ba modeled as separate EE
Resources in the eRPM system in order for PJM to keep track of an EE Resource’s
igibility.

Installation Perind Eligible Delivery Years

June 2007 — May 2008 201142012

June 2008 — May 2009 2011/2012, 201213

June 2009 — May 2010 2011/2012, 2012/13, 2013/14

June 2010 ~ May 2011 201172012, 2012/13, 2013/14,
2014/15 .

June 2011 — May 2012 2012/13, 2013/14, 2014118, 2015/16

June 2012 — May 2013 2013/14, 2014/15, 2015/186, 2016/17

June 2013 - May 2014 2014/15, 2015/16, 2018/17, 2017718

June 2014 — May 2015 2015/16, 2016417, 2017118, 2018119

Juns prior to DY — May prior to DY DY, Dy«+1, DY+2, DY +3

A Resource Provider may create 2 single EE Resource that represents all EE insfallations
duning the defined instailation period or creale mulliple EE Resources to represent different
types of EE projects that are baing installed during the same installation pericd. For
example:

[nstallation Period Fully Installed for Ellgible Dalivery Years
Summer

Juns 2012 — May 2013 2013 2013/14, 2014/15, 2015/18,
2016/17

June 2013 - May 2014 2074 201415, 2015/16, 201647,
2017/18

June 2014 — May 2015 2018 2015/16, 2016/17, 2017/18,
2018/19

%wm prior fe DY — May prior to 23 4 DY, DY+1, DY+2, DY +3

1.2 Modeling of an EE Resource in the PJM Capacity Market

An EE Resource must be modeled in the eRPM system in order for the EE Resource 1o
participate in the PJM Capacity Market. An EE Resource modeled in the eRPM system shall
be an EE project{s) or portian of EE project(s) that represent the installation of EE during a
defined period of time.

Resource Name Instaliation Period Eligitle Delivery ¥ sars

XYZ_EE Lighting_J11M12 | June 2011 — May 2012 2012/13, 2043/14, 2014/15,
2015118

XYZ EE AIC_J11M12 June 2011 — May 2012 20112113, 2013714, 2014/15,
201516

X¥Z_EE Lighting_J12M13 | June 2012 - May 2013 2013/14, 2014115, 2015/18,
2016/7

XYZ_EE A/C_H2M13 June 2012 — May 2013 2013/14, 2014/15, 201518,
2016/17

PIM ® 2010 7
Reyvision 01, Effective Dale: 03/01/2010

A distinct name musl be eslablished for each EE Resource. At least twe weeks prior to the
initial. offering of an £E Resource [n an RPM Auction or Initial committal of an EE Resource

PUM @ 2010 8
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Manual 18B: Energy Efficiency Measursment & Verdfication
Seclion 2. Ovenview of MAY Plan

and or practices, or applications of equipment, measure or practice relative to
end use or processas in the facility.

if one ar more of the variables that will be measured or monitored and/or assumptions that
will be used in the determination of the EE Resource’s Nominated EE Value during the
defined EE Performance Hours are not known at the time the EE Rescurce Provider submits
ts Initial M&V Plan to PJM for review and approval, the EE Resource Provider may provide
alternative information and/or forecasts and indicate the portion of the Nominated EE Value
associated with such measurement and monitoring variables and/or assumptions and
explain the basis for such forecasts,

The M&V Plan may also include the following:

{1 References 1o engineering best practices in the Measurement and
Verification literature, reference reponts, or state of the arl techniques to
demonatrate that its proposed Measurement and Verification approach is
appropriate for the Energy Efficiency Resource type and will produce an
accurale and reliable Nominated EE Values,

(@) A deseription of the technical capabilities of its project team and
subcontractors to implement fts proposed methodology,

Manual 18B: Energy Efficiency Measursmani & Verification
Seclion 3; M8V Plan Components

Section 3: M&V Plan Components |

PJM ® 2010 1
Ravision 01, Effeclive Date: 02/01/2010

Welcame 1o the initial M&V Plan section of the PJM Manual for Energy Efficiency
Measursment & Verification. In this section, you will find the following information:

al M&V Plan

» Reguired components of the Initial M&V Plan (see “|
Components”}

+ Required components of an Updated M&V Plan (see “Updated M&V Plan
Components”)

3.1 Initial M & V Plan Components

The following are ths Project Level and Measurement Level Components that are required
to be contained in the Initial M&VY Plan, Each Project L.evel and Measurement Level
Component includes a dascription of the required Information.

3.1.1 Project Lavel Components

The project level components lay the groundwork for obtaining information about the project
and provide a sharad undarstanding aboul its objectives, sponsorship, costs, benefits,
timeframes, resources and mandate. All of the Project-lavel Components of the M&V Plan
should be complete in the Initial M&V Flan.

3.1.2 Project Dascription/Executive Summary
» Company name
* Project name
s Submission date
+ Company address and contact information
+ Project goals

« Energy Efficiency Application — how it reduces demand during defined EE
Performance Hours

s Applicaple Enargy Efficiency or parformance standards {i.e., building codes,
appliance standards, or other relevant standards that are in effect at the tims of
the instellation, as known at the time of commitment}

« Anticipated energy, demand and cost savings for each EE application and total
anticipated savings

+ Anticipated costs for Measurement and Verification
+ Location of EE Resourca (Transmission zone)
» Anticipated Nominated EE Value of EE Resource

3.1.3 Schedule
+ Timeiine for EE installation and Measurement and Verification activitias.

PJM © 2010 12
Revision 01, Effective Date: 03/01/2010
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Saction 4: Post-fr llalion M&V Report Componenls

Section 4: Post-Installation M&V Report Componeants _

Welcome fo the Post-Instaflation M&V Repart Cemponsnts section of the PJM Manual for
Energy Efficiency Maasurement & Verification. |n this section, you will find the following
information:

+ Required components of the Initial Post-Instailation M&Y Report submittals {see
“Initial Post-Installation M&V Report Components™)

« Raquived components of the Updaled Post-Installation M&V Repon submittals
{see "Updated Post-installation M&V Report Components®)

4.1 Initial Post-Installation M&V Report Components

Post-installation measurement and verification activities are conducted to ensure that proper
equipment/systems were installed, are operating correctly, and have the potential to
ganarate the Nominated EE Value of the EE Resource. Verification methods include
surveys, inspections, spot measurements, and shorl-lerm matering.

An Initial Post-installation M&VY Report must include any updates to the Project Level &
Measurement Level Components that were included in the prior Updated M&V Plan.

The Initial Post-Installation Report should Tnclude:

+ Cover page with list of changeas/updates contained in the ¢
M&V Report

+ Details of any changes between the prior Updated M&Y Plan and as-huilt
conditions, and any changes to the estimated demand and energy savings

»  Detailed iist of installed equipment

» Documentation of all post-installation verification activities (verifying that the
aquipment/systems were installed and are operating}

» Documenlation of performance measurements conducted to validate the
Nominated EE Value of the EE Resource (if applicable in accordance with the
approved M&V Plan)

« Detail any changes o the Nominated EE Value of the EE Resource

al Post-Installation

4,2 Updated Post-Installation M&V Report Components

An Updated Post-Installation M&VY Report should nclude any updates 1o the Initial Post-
Installation Report or a pricr Updated Post-Installation Report.

The Updated Post-Installation Report should inciude:

»  Cover page with list of changes/updates contained in the Updated Post-
Installation M&V Report

+ Documentation of all pos
equipment/systems are sf

PUM @ 2010 15
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+ Documsniation ¢f perfermance measurements conducled to validate the
Nominated EE Value of the EE Resource (if applicable in accordance with the
approved M&V Plan)

+ Detall any changes to the Neminated EE Value of the EE Resource.

PIM® 2010 16
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Seclion 5: Submission and Approval Process

RPM deficiency penalties may result if the final unforced capacity value of the EE Resource
is tesg than the unforced capacity commitment asscciated with that EE resource. Details
regarding RPM Commitment Compliance and asscciated failure to deliver the unforced
value of an RPM capacity commitment {i.e., Capacity Resource Deficiency Charge) are
provided in PJM Manusl for PJM Capacity Market (M-18). FRR deficiency penalties may
result if a reduction In the unforced capacity value of the EE Resource causes the FRR
Entity to no longer have sufficient unforced capacity committed in its FRR Capacity Plan to
mest its Final Unforced Capacity Obligation for the Delivery Year. Details regarding FRR
Capacity Resource Deficiency Charges are also provided in PJM Manual for PJM Capacdily
Maricet {M-18).

5.2 PJM Approval Process

5.2.1 Initlal Measurement and Verification Plan

Upon recelpt of an Initial Measurement and Verification Plan, PJM or an independent third
party will review the contents of the plan to ensure that the requirements for the Project
Level and Measurament Level Components of the Initial M&V Plan were adeguately
satisfied and the EE Resource maets the criteria for offering an Energy Efficiency Rasource
into an RPM Auction er committing an Energy Efficiency Resource in an FRR Capacity Plan.

Within 10 days of receipl of the Initial Measurement and Verification Plan, PJM will notify the
EE Resource Provider and indicate whether or not the Initial Measurement and Verification
Plan is approved or denied.

PJM may deny entry into an RPM Auction or deny inclusion of the EE Resource in an FRR
Capacity Plan i {he submitted Inifial M&Y Plan falls shorl of meeting the reguirements.

If an Initial M&V plan is denied, PJM will provide a iist of {he areas inihe initial M&V Plan
that were not adequate {c the EE Resource Provider. Initial M&V Plans that are denied by
PJM may hre corrected and resubmitted no later than 15 days prior to the RPM Auction, or
ne later then 15 days prior to the submittal of an FRR Capacity Plan. If time does not

al M&V Plans that are denied by PJM may be corrected and rasubmitied for &
consideration in a subsequent RPM Aucticn.

Adternately, PJM may approve a reduced Nominated EE Value based on the Initial M&Y
Plan and allow eniry infc the RPM Auction or use of the EE Resource in an FRR Capacity
Pian.

5.2.2 Updated Measurement and Verlfication Plans

Upon receipt of an Updated Measurement and Verification Plan, PJM or an independent
third party will review the contents of the plan to determine if the requirements of an
Updated M&V Plan were met,

Within 10 days of receipt of the Updated Measurement and Verification Plan, PJM wil} notify
the EE Resource Provider and Indicate whether or net the Updaled Measurement and
Verification Plan is approved or denied.

PJM may deny entry into a subsequent RPM Auction or deny use of the EE Resource in an
FRR Gapacity Plan if the submitted Updated M&V Plan falls short of meeting the
requirements of an Updated M&V Plan.

Manuat 188: Energy Efficiency Measurement & Verdfication
Saction 8: Submission and Approval Process
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If an Updated M&V Plan is deniad, PJM will provide a list of the areas in the Updated M3V
Plan that wera not adequate 1o the EE Resource Provider. Updated M&V Plans that are
denied by PJM may be corrected and resubmitied no later than 15 days prior to the RPM
Auctlion, or no later than 15 days prior to the submittal of an FRR Capacity Plan. if ime
does not permit, Updated M&V Plans that are denied by PJM may be corrected and
resubmitted for a consideration in a subsequent RPM Auction for the same Delivery Year,

Altamately, PJM may approve a reduced Nominated EE Value based on the Updated M&V
Plan and allow entry intc the RPM Auction er use of the EE Resource in an FRR Capacity
Plan,

5.2.3 Post-Installation M&V Reports

Upon receipt of an initial or Updated Posi-Installatien M&V Report, PJM or an independent
third party will review the contents of the report 1o determine if the requirements of an Inifial
or Updated Post-Installation Report were met and approve the Final Nominated EE Value
for the Celivery Year. If the initiai or Updated Post-installation M&V Reporl is not submitted
or if the submitted Initiai or Updated Post-instafiation M&V Report falfs to demonstrate post-
installation M&V activities were performed in accordance with the timeline in the approved
M&V Plan, the approved Final Nominated EE Value will ke zero MWs for the retevant
Delivery Year.

PM @ 2040 20
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Saction 7: Measurement and Verification _smﬂ:oaomom_mw _

Welcome to the Measurement and Varification Methodologies section of the PIM Manual for
Energy Efficiancy Measurement & Verification, In this section, you will find the following
information:

+ A descriplion of the acceplable measurament and verification methodologies
(see "Acceptable Measurement and Verification Methodologies”.

* A description of other acceptable methodological technigques (see “Other
Acceptable Methodological Technigues™).

The following options are considered acceptable Measurement and Verification
methodologles:

7.1 Option A: Partially Measured Retrofit Isolation/Stipulated
Measurement .

Oplion A may involve an equipment specific retrofit or replacement, new inslaliation or a
systam level Measurement and Verlfication assessment. The approach Is intended for
maasures where either performance factors (such as lighting wattage) or operational factors
(such as operating hours) can be measured on a spot or short-term basis during baseline
establishment and post-installation periods, or for measures for which a measured proxy
variable can, in combination with well-established algorithms and/or stipulated factors, can
provide an accurate estimate of the Nominated EE Value.

Option A methodolegy consists of the following:

M The factors, paramsters and/or variables not measured can be stipulated
based an assurnptions, analysis of historical data, or manufacturer's data. if a
stipuleted factor is subject to change over the EE Perffermance Hours, the EE
Resource Provider shall describe how the changes wilf be factored into the
calculation of the Nominated EE Value. '

(2) Measuring a variable other than electrical demand (MW) and using that
variable in the calculation of the demand reduction value. Measurements can
Include short-term or lang-term end-use metering of a variable such as
current (amperage} and voltage to calculate dsmand, equipment operating
status {on/off), equipment operating times, equipment quantities (i.e., numbser
of units installe, cubic feet of insulation installed) or faciiities served where
tha Nominated EE Value per faciity is constant.

{3) An established correlation betwesn the meteredfmanitored proxy variable and
elacirical demand (MW). The EE Resource Provider may astablish the
correlation by conducting short-term monitoring or a series of spot
measurements of both stipulated parametars, and correlating the data sats
(e.g., by performing a regression analysis) to determine the functional
relationship between the two parameters.

{4) Engineering caorrelations may also be specified using documented
engineering algerithms or as part of an engineering simulation.

POM ® 2010 ’ 23
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(5) Equipment manufacturer's data, equipment data compiled by & recoghized
industry group or equipmant data compiled as part of a State-sponsored
demand side management program (i.e., lighting Thdure wattage tables) may
he used in combination with the cther measurements, variables or factors as
described above to calculate Nominated EE Value. Data from a manufacturer
must be determined in a manner consistent with standards established by a
recognized United States government agency cr national recognized
industrial manufacturing asscciation,

7.2 Option B: Retrofit Isolation/Metered Equipment

Option B involves a retrcfit or system-level Measurement and Verification assessment. The
approach is intended for retrofits with performance factors anc eperational faclors that can
be measured 2t the component or system level using interval electrical demand meters, as
defined in the Measurement Equipment Specifications Saction of this Manual, installed on
the affected end-use.

Cptien B methodology consists of the following:

(1) Spot or short-term electrical demand measurements can only be used when
variations in operations are not expected to ehange over the commitment
years.

(2 When temperal variations are expecled, electrical demand measurements
must be made over a period of fime sufficient to represent performance
during the EE Performance Hours and across the commilment years of the
resource.

{3) This method may be more appropriate when the electrical loads to be
impacted by the project are small relative fo the building load, a facility does
not currently have whole-premise interval metering, or ¥ end-use eiecirical
demand data can ke readily oblained from a building energy management or
control system,

(4) The EE Resource Provider must take into consiceration any interactive
effects that may alter electrical loads on other end-use equipment being
manitered,

7.3 Option C: Whole Facility/Regression

Option C estimates Nominated EE Values by anaiyzing the overall energy usa in a facility
and identifying the impact of the implemanied measure on total buitding or facility energy
use patterns. The evaluation of whole-building or faciiity level metered data is completed
using lechniques ranging from simple billing comparison to multivariate regression analysis.

Option C methodology consisls of the following:

(&}] Nominated EE Value is measured using whole-premise interval meters.

2) Option C Is appropriate for measures that cannot be measured directly, such
as insulation or other building envelope measures.

3) Qption C should not be used if the Nominated EE Value is expected to be
small reiative to the total facility load, due to the small “slgnai-to-noise ratio”.
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Manual 18B: Enargy Efficiency Measurement & Verification
Section B: Establishing Baseline Conditions

For eligibility to use the '‘Current Load’ Bassline Condition:

(a) Document the nature of the project such that i can be reasonably assumed
that the replacement, removal ar retrofit would not have occurred in the
absance of the Energy Efficiency infiative.

(b) Replacement of equipment shall be with equipment that is better than the
standards in place at the time of installafion, as known at the tima of
commitment. f there is no applicable State code or federal standard, then
standard praclice shall be used as the basis for establishing Baseline
Conditions and shall be documented in the M3V Plan,

8.2 Requirements for EE Resources Involving New Construction or
Major Renovations

For new construction or major renovation Projecis, the Baseline Conditiens shall be equal to

the kW load during the applicable Petformance Hours of equipment mealing the level of
efficiency required by:

(1} Applicable State code or Federal product efficiency standarg, or

(2} Standard practices, provided the EE Resource Provider can document the
standard practices in the M&V Plan, if there are no applicable State codes or
Federal product efficiency standards.

Manual 18B: Energy Efficiancy Measuremant & Verificalion
Saclion 8 Stalistical Significance

Section 9: Statistical Significance |

PdM @ 2010 a7
Revision 01, Effactive Dale: 03/01/2010

Welcome to the Statistical Significance section of the PJM Manual for Ensrgy Efficiency
Measurement and Verification. In this seclion, you ind the following information:

« An overview of the raquirements to meet statistical significance (see "Overview af
Statistical Slgnificance™).

« A description of the requirements for statistical sampling (see “Statistical
Sampfing”).

9.1 Overview of Statistical Significance

The EE Resource Provider must describe in its Measurement and Verification Plan how it
will meet or exceed the statistical precision and accuracy standards specified in this Manual.
The M&V Plan must demonstrate that the techniques utilized to calculate sample accuracy
and precision comply with the methods described in this Manual. The accuracy requirement
neads to include a description of how the Measurement and Verification effort will use
methods to mitigate and adjust for the potential types of blas applicable to the methods
being used in the Measurement and Verification effort. Where monitoring is specified over
the Delivery Years in which EE will be offered, the Measurement and Verification plan must
also describe how accuracy and precision will be manitored on the sample during the
period.

8.1.1 Requirements

1) EE Resource Provider shall indluds in its M&V Plan a description of how
Measurement and Verification efforls address accuracy and precision issues
as described in this Manual appropriate for the measurement and verification
approach being propesed and strategy to calculate the Nominated EE Value.

(2 EE Resource Provider that proposes the uge of Measurement and
Verification Reference Decuments te support estimates including but not
limited {0, engineering estimates, load profiies, measure life, and coincldence
factors, shall provide justification for use appropriate to the Measurement and
Verification methodology to calculate the Nominated EE Value.

{3} If the Nominated EE Value calcufations include an engineering-based direct
measurement, measurement of proxy variables or simulations, then the EE
Resource Provider shall describe methods to control relevant types of
petential bias including, but not limited to: (a) accuracy and calibration of the
measurement tools (as described elsewhere In this Manual); (b}
measurement errot; (¢} engineering modet btas; {d) modeler bias; (e) deemed
parameter bias; (f} meter hias; (g) sensor placement bias; and (h) samgle
selection bias or non-randem sejection of equipment and/or circuits to
monitor.

(4) If the Nominated EE Vaiue calculations include regression or statistical
analyses, then the EE Rescurce Provider shall describe methods to control
relevant types of potential bias including, but not limited fo: (2} model
misspecification; (b) statistical validity; (¢) error in measuring variabtes; (d)

PJM & 2010 28
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Marnwuai 18B8: Energy Efficiency Measurement & Verfication
Section 9: istical Significanca

n' = number of samples in an infinite population

c.v. = coefficient of variation as set by a default value or whare it is kncwn,
&nd

r.p. = relative precision

C(1282xew)t

n=
r.p.

The sample size {n) for the finite population (N) Jess than 200 shal| be
calculated using the foliowlng equation, where

n'= number of samples in an infinite population

9.3 Sample Size Recalibration Based on Monitoring Data

In the absence of a reliable ¢.v. the EE Resource Provider may use a default c.v. as
described in preceding Section. However, once performance data has been coflected, the
EE Resource Provider shall demanstrate that the level of precision and accuracy is met in
the sampling methodology by calculating the relative precision (1.p.) with a new eslimate of
A"

#.3.1 Sample Recalibration Requirsments

{1) The EE Resource Provider shall calculate the relative precision of sampling studies
based on the new estimated sample coefficient of variation cajculated using the
following equations, whare:

X = sample mean,
s = glandard deviation, and

n' = number of samples In an infinite popuiation.

oy, =

= Iz

Menual 18B: Energy Efficiency Measurement & Verificalion
Section 9: Statistical Significance
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PE
{2) Inthe case where the finite population () is less than 200, the relative precision of
the sampling study shall be caleulated using the foliowing equation, where:

n = number of sampies in a finite population, and

N « total number of units in the population

e _mh_.m_wwxq.e.
P N

If a method such as stratified ratic estimation is used to take advantage of supporting
information for the population, the estimated ¢.v. and achieved relative precislon may be
adjusted to take account of the added efficiency of the stratification and estimation
methodology.

9.4 Sampling Over Load Zones

If the EE Resource Provider conducts sampling for a population of similar EE Resources
spanning multiple Zones, then the EE Resource Provider must describe in its M&V Plan how
it will satisfy each of the requirements listed below:

9.4.1 Requirements

The EE Rasaurce Provider shall demonstrate that the accuracy and pracision raquirements
discussed above apply 1o the overall pepulation of EE Resources being studied, rather than
{0 the project or projects within each individual Zone.

The EE Resource Providar shall demonstrate the method for controliing any kias attributed
to sampling across Zones.
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Manual 18B: Energy Efficiency Measurement & Varification
Saclion 10: Nominated EE Value Calculali

10.3 Reduction in the Final Nominated EE Value

it would be important to meet the specified precision requirement at the aggregate level of
the EE Resaurce to avoid penalties due to reduction in the value. if the final estimate of the
Nominated EE value determined in the Post-Instaliation M&Y Report does not meet the 10%

mqmmo,w.m__o: standard, the estimated value will be reduced 1o determine the Final Nominated
alue,

Final Nominated EE Value =

Estimate of Nominated EE Value *{100 — Achieved Precision) / (100 - Standard Precision) =
Estimate of Nominated EE Value * {10¢ ~ Achieved Precision) / (100 — 10%} =

Estimate of Nominated EE Value * (100 — Achieved Precision) f 80.

Examples:

Case 1: Standard Precision meat.

Estimate of Nominated EE Value = 10 M.

Achleved Precision = 10% at one-tailed $0% confidence level.
Final Nominated EE Value = 10 * (100 — 10%) / 90 = 10 MW,

Case 2: Standard Precision not met.

Estirmate of Nominated EE Vaiue = 10 MW.

Achieved Precision = 12% at one-tailad 90% confidence level.
Final Nominated EE Value = 10 * {100 - 12%) 1 90 = 5.8 MW.

Manuai 18B; Enargy Efficiency Measurement & Verification
Section 11: Measurement and Manitoring

Saction 11: Measurement and _sosxo_.m:ml_

PJM @ 2010 3E

Revision 01, Eifeclive Date: 03/01/2010

Welcoms o the Measurement and Menitoring section of the PJM Manual for Energy
Efficiency Measurement & Verficefion. |n this section, you will find the following infermation:

¢ A description of the Measurement and Meniforing details that must be included in
the M&V Plan (see “Maasurement and Monitoring Requirements”).

11.1 Measurement and Monitoring Requirements

The EE Resource Provider shall describe in its M&V Plan the variables that will be
measured, monitored, counted, recorded, collected, and maintainad to determine the
project’s Nominated Value.

The EE Resource Provider shall describe in its M&V Plan how each of the variables will be
measurad, monilored, recorded, ¢ellected and maintained.

The EE Resource Provider must describe in its M&V Plan how it will satisfy each of the
requirements listed below. When equipment manufacturer, model, serial number and age
are not readily available, the EE Rasource Provider may propose alternative means of
acquiring or estimating the information,

1) For projects affecting HYAC Systems, the EE Resource Provider must, ata
minimurm, collect ang maintain the following infermation:

(a) On HVAC equipment: equipment capacity, quantity, manufacturer,
model and serial numbers, and age.

(b} On HVAC system contrals: location of zones, temperature set-points,
control sat-points and schedules, and any special contral features.

{2) For projects affecting Building Envelope, the EE Resource Provider must, at
a minimum, coflect, maintain and report on all key variables effecting savings
assoclated with the measures.

{3) For projects affecting Interior or Exterior Lighting Systems, the EE Resource
Provider must, at a minimum, coilect and matntain the following information: aumber
and types of lamps and ballasts, with nameplate data.

4 For projects affecting Major Electric Consuming Equipment, the EE Resource
Provider must, at a minimum, collect and maintain the following infarmation:
equipment capacity, guantity, manufacturer, model and serial numbers and age.

(5 For projects affecting Weather Sensitive Electrical Loads including HVAC,
where temperature, humidity or degree-days will be used in the calculation of
demand reduction, the EE Resource Provider shall collect and maintain
representalive site weather data, either measured on-site or obtained for a nearby
site, from the Nationai Climatic Date Center {"NCDC"). On-site measurement
equipment must satisfy the requirements described in Section 12,

PIM & 2010 35
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Manual 188: Energy Efficiency Measuremenl & Verification
Appandix A: Hlustration of Zonal WTHI and Demand Reducticn Calculations

Appendix A: Nlustration of Zonal WTHI] and Demand Reduction
Calculations

Manual 18B: Enargy Efliciency Measurement & Verification
Appendix A: lliustration of Zonal WTHI and Damand Reduction Calculations

..“._:o.Nu:m_ WTHI Standards based on 1998-2008 period are shown in the table below for
filustration;

one 0
3 d

AE [ 833 | o deRL 828
AEP B1.5 METED 82.4
ars | atd “'PECO - | 831
BGE 83.1 PENLC ap.4
COMED - 80.4 {7 PePco 83.7
DAYTON 816 PL 815
blta sod: | | PS - 829
DOM 835 RECO 829
pPL | B o uat 804

THI = (TEMPERATURE_F - 0.55 * {1 - RELATIVE_HUMIBITY_PCT/100) *
(TEMPERATURE_F - 58.0}).

WTHI =14 * Current Day THI)+(Previous Day THI)] / &

As an example of WTHI calculations, 2007 PJM peak cccurred on August 8 when the
following weather conditions otcurred in BGE Zone;

Maximum THI on August 8: Temperature = 102 F; Relative Humidity = 34%.

THI =102 - 0.55 * (1 = 34/100) * {102 — 58.0) = 86.03.

Maximum THL on August 7: Temperature = 84; Relative Humidiy = 48%,

THI= 94 - 0.55 * {1 - 48100} * (94 — 58.0) = 83.70.

WTHE = [(4 * August 8 WTHI) + (August 7 THIN] / 5 = [(4 * 88,03 + (83.70)] / 5 = B5.56.
The 1998 - 2008 Mean WTH| is calculated in the following table for BGE Zone:

Yaar WTHI
1908 | 8541 |
1883 | 85.78
2000 | .02
2001 | 8471
2002 | 8242
2003 | B0.63
2004 | 79.84
2005 | 8352
2006 | 84.86
2007 | 8556
2008 | 6281
ftean 8312
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The determination of Nominated EE Value at Zonal WTHI Standard is illustrated here. An air
conditioning unit was replaced with a more efficient unt. Based on the demand patierns of
the fwo air conditioning units, data on the averape demand reducticn during the EE
Performance Hours was collected for days with WTH! ranging from 70.0 to 87.0. The
demand reduction ve, WTHI relationship is as shown below. The demand reduction
correspending to the Zonal WTHi of 83.0 provides an estimate of the Nominated EE Value
for the efficient air conditioning unit s 0.65 kW.

Demand Reduction for Alr Conditioning Unit during
H parformance Hours, kW

.00
0.90
0,80
d.7¢
060
0.50 -
0.40
c.,.wc . R S— g RS-
0.20

0.10 e
0.00 |

; WTH! Zonat WTHI
4.0 780 80.0 Standacd .0

Valuo =086 KW | _

}
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Introduction

Welceme to the PJM Manual for Load Forecasting and Analysis. In this [ntraduction you
wilf find the following information:

+« What you can expect from the PJM Manuals in general (see “About PJM Manuals™.
« What you can expect from this PJM Manual (see “Abouf This Manual)

« How to use this manual {see “Using This Manuarl).

About PJM Manuals

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

+ Transmission

« PJM Energy Market

+ Generation and transmission interconnection
+ Reserve

« Accounting and billing

+ PJM administrative services

+» Miscellaneous

For a complete list of all PJM Manuals, go to www.pjm.com and select “Manuals” under the
“Documents” pull-down menu.

About This Man.ual

The PJM Manual for Load Forecasting and Analysis is one of a series of manuals within
the Reserve group of manuals. This manual focuses on load-related topics. This manual
describes the data input requirements, the processing performed on the data, computer
programs involved in procgssing the data, and the reports that are produced. It then
describes processes used to analyze load data and produce a long-term planning forecast.

The PJM Manual for Load Forecasting and Analysis consists of four sections. These
sections are listed in the table of contents beginning on page ii.

Intended Audience

PJM © 2012 2
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The intended audiences for the PJM Manual for Load Forecasting and Analysis are:

Electric Distribution Comparny (EDC) planners — The EDC planners are responsible for
supplying historical load data in the required format, for using coincident peaks to allocate
normalized peaks, and for input data verification.

Load Serving Entity (LSE} planners — LSEs use allocated peaks and the Load
Management systems to determine their capacity obligations.

PJM staff — PJM is responsible for the calculation of hourly PJM loads, normalizing PJM
seasonal peaks, forecasting RTO and zonal peaks for capacity obligations, compiling the
PJM Load Forecast Report, and administering L.oad Management. This information is used
in calculating the capacity obligations.

Planning Commiftee members — The Planning Committee is responsible for the
stakeholder review of the peak forecasts and techniques for their determination.

Reliability Assurance Agreement Signatories — The Markets Reliability Commiftee is
involved in the review of rules, methods and parameters associated with Load Forecasting
and Analysis.

References

There are several references to other documents that provide background or additional
detail. The PJM Manual for Load Forecasting and Analysis does not replace any
information in these reference documents. The following documents are the primary source
of specific requirements and implementation details:

« eMTR documentiation

« PJM Load Forecast Report

» PJM Manual for Emergency Operations (M-13)

+ Reliability Assurance Agreement

s« Behind-the-Meter Generation Business Rules {in Manual M-14D})

« Deemed Savings Estimates for Legacy Air Conditioning and Water Heating Direct
Load Cantrol Programs in PJM Region

Using This Manual

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

What You Will Find In This Manual

PJM © 2012 ] 3
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« Atable of contents that lists two levels of subheadings within each of the sections.

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

. Sections containing the specific guidelines, requirements, or procedures including
PJM actions and PJM Member actions.

» Aftachments that include additional supporting documents, forms, or tables in this
PJM Manual.

« A section at the end detailing all previous revisions of this PJM manual.

PJM © 2012 4
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Section 1: Overview

Welcome to the Overview section of the PJM Manual for Load Forecasting and Analysis.
In this section you will find the following information:

- An overview of the Load Forecasting and Analysis (see "Overview of Load
Forecasting and Analysis™)

1.1 Overview of Load Forecasting and Analysis

Load Forecasting and Analysis utilizes the PJM eMTR load data, Load Management, PJM
Load Forecast Model, and Weather Normalization and Peak Allocation.

PJM Hourly Load Data — After-the-fact hourly load data are entered by EDCs and used by
PJM for deriving seasonal load profiles, weather normalization facters, 1CP zonal load
contributicns for Network Service billing, charts contained in the PJM Load Forecast Report,
and the Monthly Operations Report.

PJM Load Forecast Model — PJM staff produces an independent forecast of monthly and
seasonal peak load and load management, for each PJM zone, region, the RTO, and
selecied combinations of zones. The PJM Load Forecast Report includes tables and charts
presenting the resuilts.

Weather Normalization and Peak Allocation — PJM uses approved techniques for weather-
normalizing historical summer and winter zonal peaks, and determining RTO unrestricted
coincident peaks.

PJM © 2012 3
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Section 2: PJM Hourly Load Data

Welcome to the PUM Hourly Load Data section of the PJM Manual for Load Forecasting
and Analysis. In this section you will find the following information:

« An overview of the historic hourly load data file (see “Load Data Overview”)

« Guidelines for reporting load data to PJM (see “Load Data Reporting Business
Rules™)

2.1 Load Data Overview

Official historic hourly load data for each EDC with revenue-metered tie data reported to
PJM are collected via the eMTR application. For EDCs submitting all internal generation,
eMTR will calculate a revenue-quality load based on submitted tie and generation meter
values. EDCs may accept these values as their reported hourly service territory load, with
the option to input data directly through the application's user interface or via uploaded XML
files. The entered data are available through eMTR screens, postings on the PJM website,
or in several reports produced by the Performance Compliance Department.

[For details on submitting data into eMTR, refer to the information posted on the PJM
Website (under "eTools", select "eMTR.")]

L oad Data Definitions

Actual Net Metered Inferchange: The sum of allocated tie metered values to which the EDC
is a party.

Total Infermal Generafion. The sum of all meter values for non-500kV generators electrically
located in the EDC's zone. Far PJM Western and Southern regions, 500kV generatlon will
be counted as part of internal generation,

Allocated Mid-Allantic 500kV Losses: Participant's share of total PJM Mid Atlanttc 500kV
losses

Calculated Load = Actual Net Metered Interchange + Total Internal Generation + Allocated
500kV Losses.

2.2 Load Data Reporting Business Rules

As established by the PJM Planning Committee, the following guidelines govern the '
repotting of load data into the PJM eMTR application:

Data Reporting Responsibility: It will be the responsibility of each PJM electric distribution
company (EDC) with fully-metered tie flows to report hourly load data for its metered
area(s), regardless of which entity is responsible for serving end-use customers.

PJM© 2012 &
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For all entities using network transmission service, it will be the responsibility of the
signatory to the Network Integration Transmission Service Agreement to ensure that hourly
load data are reported to PJM for its customers via PdM eSchedules.

Curtailment Service Providers (CSPs) are responsible for providing information to estimate
load management impacts as detailed in Attachment A.

Data Specifications: Load data supplied o eMTR will reflect each entity's total impact to
the system, and will therefore need to properly account for system losses and flows. PJM
will adjust loads for their assigned share of Extra High Voltage losses. LSEs providing load
management impact estimates will adjust loads for system losses. Data are accepted in
eMTR in 0.001 MWh increments. :

Reporting Schedule: The data for each day should initially be entered within the following
ten calendar days, except during peak periods, when the data must be entered daily. PJM
contacts EDCs when daily reporting is needed.

Edits to load data should be made by the tenth calendar day of the following month.

PJM will adjust submitted load data, as necessary, to reflect additional load that is
determined by PJM after-the-fact, resuiting from third-party supply of generator station
power requirements.

Failure to report data to PJM in a timely and complete manner will subject responsible
parties to Data Submission Charges, as outlined in Scheduie 13 of the Reliability Assurance
Agreement and the PJM West Reliability Assurance Agreement.

EDC/ CSP Actions:

« Enter Hourly Load Data — PJM EDCs submit aggregate hourly load values info
eMTR, as required. CSPs provide resource-specific settlements data to quantify
Load Management impacts into the elL.RS application. (See Affachment A).

« Edif the Dafa as necessary — All hourly load value changes for a given month must
be entered and edited by the 10th of the following month.

« Notify the Ol of All Changes — Without this notification, PJM can only determine that
changes have been made but cannot readily identify specific changes which were
made.

PJM Actions:

« Allfocate Extra High Volfage Losses: — 500kV losses in the PJM Mid-Atlantic region
are calculated as the total 500kV system energy injections minus withdrawals.
Hourly 500KV losses are allocated to each PJM Mid-Atlantic EDC with revenue
metered tie flows reported to eMTR, in proportion to their real-time load rafio share.

« Distribute Reports: — By the 10th of each month, PJM makes reports of load data
from the previous month available to the EDCs. These data include a summary Daily

PJM® 2012 7
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Load Report for each day of the month, showing daily peak loads and the monthly
energy total for each LSE and for the PJM RTO. A monthly summary repott also is

provided.

« Post Zonal Data: — PJM will publish zonal lcad data in an electronic format on a
monthly basis.

- Data Usage: — PJM uses the hourly load data for operational analysis, for
calculating seasonal load factors, developing weather normalization curves, for
allocating the PJM weather normalized seasonal peaks, and for preparing various
charts and tables in the PJM Load Forecast Report.

PJM© 2012 8
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Section 3: PJM Load Forecast Model

Welcome to the PJM Load Forecast Mode! section of the PJM Manual for Load
Forecasting and Analysis. In this section you will find the following information:

» An overview of the PJM Load Forecast Model (see “Forecast Model Overview”),

« A description of the methodology used to produce the PJM forecast (sce
"Development of the Forecast”).

« A description of the forecast review and approval process (see “Review and
Approval the Forecast”).

3.1 Forecast Model Overview

The PJM Load Forecast Model produces 15-year monthly forecasts of unrestricted peaks
assuming a range of weather conditions for each PJM zone, load deliverability area and the
RTO. The model uses anticipated economic growth and historical weather patterns to
estimate growth in peak load and energy use. It is used to set the peak loads for capacity
obligations, for reliability studies, and to support the Regional Transmission Expansion Plan.
Net energy forecasts are used in reporting requirements of FERC and NERC, and for
market efficiency studies. The forecast is produced by PJM and released prior to each
Planning Period, typically in January.

3.2 Development of the Forecast

The PJM Load Forecast employs econometric multiple regression models to estimate daily
peak load for each PJM zone (the non-coincident peak), the zone’s contribution to the daily
RTO peak (the coincident peak), and monthly net energy for load. Definitions of each mode!
variable are presented in Exhibit 1. The variables included are:

Dependent Variable - Load:

For the non-coincident models, zonal hourly metered load data are supplemented with
estimated load drops (as outlined in Attachment A) to obtain unrestricted hourly load. The
maximum value for each day is used in the regressions. For the ceincident models, the
zone’s contributicn to the daily RTO unrestricted peak load is used in the regressions. For
the net energy models, the sum of each day’s hourly loads is used in the regressions.

Calendar Effects:
Days of the week, month of the year, holidays, minutes of daylight, and Daylight Savings

Time impacts are included in the model using binary variables. Holiday seascnal lighting
load is reflected using a trend variable.

PJM © 2012 9
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Weather Data:

Weather is included in the models using different variables for heating, cooling and shoulder

seasons. For the heating season {December, January and February}, the Winter Weather
Parameter is defined as:

If WIND > 10 mph,
WWP = DB — (0.5 * (WIND — 10))
if WIND = 10 mph,

WWP =DB

Where: WIND = Wind velocity, in miles per hour;
WWP = Wind speed adjusted dry bulb temperature;

DB = Dry bulb temperature (°F).

For the cooling season (June, July and August), Temperature-Humidity Index (THI} is used
as the weather variable:

IfDB = 58,
THI =DB - 0.55 * (1~ HUM) * (DB — 58)
if DB < 58,

THI =DB

Where: THI = Temperature humidily index;
DB = Dry butb temperature {°F);
HUM = Relative Humidity (where 100% = 1).

For shoulder months {March, April, May, September, October and November), the average
daily dry butb temperature serves as the weather variable.

Additionally, measures of heating and cooling degree days are included. These readings
are divided into separate morning, afternoon, evening, and night effects, as well as

PIM© 2012 10
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weekends. They are also lagged over three days. Weather data for each PJM zone are
calculated according fo the mapping presented in Exhibit 2.

Economic Drivers:

Measures of economic and demographic activity are included in the forecast models,
representing total U.S., state, or metropolitan areas, depending upon their predictive value.
Economic drivers for states and metropolitan areas are assigned to each PJM zone
according to the mapping presented in Exhibit 3. Models for each PJM zone share the same
general specification.

Load Adjustments:

In cases where a zone has experienced a large, sudden shift in load, a load
adjustment dummy (binary) variable may be added to the zone's model
specification. The resulting model coefficient must satisfy the following criteria:

- Be explained by an identifiable occurrence (such as the migration of load from
another service territory, factory shutdown, or a price shock);

« Be statistically significant;
« Have a sign in the expected direction;

« Have a magnitude, relative to the zone’s metered peak, large enough to make a
discernable difference in the forecast; and

« Make an appreciable improvement to model fit statistics.

Non-Coincident Base and 90/10 Scenarios

For each PJM zone, a distribution of non-coincident peak (NCP) forecasts is produced using
a Monte Carlo simulation process. The weather distributions are developed using observed
historical weather data. The simulation process produces a distribution of monthly forecast
results by selecting the 12 monthly peak values per forecast year for each weather
scenario. For each year, by weather scenario, the maximum daily NCP load for a zone over
each season is found. For each zone and year, a distribution of zonal NCP by weather
scenario is developed. From this distribution, the median values are used io shape the
monthly profile within each season.

The median result is used as the base (50/50) forecast; the values at the 10™ percentile and
90™ percentile are assigned to the 90/10 weather bands.

RTO and Coincident Forecasts

To obtain the RTO peak forecast, the soludion for each of the zenat ceincident peak (CP)
models are summed by day and weather scenario to obtain the RTO peak for the day. By
weather scenario, the maximum daily RTO value for the season is found. For the RTO, a
distribution of the seasonal RTO peak vs. weather scenario is developed. From this
distribution, the medlan result is used as the base (50/50) forecast; the values at the 10"
percentile and 90™ percentile are assigned to the 90/10 weather bands.

PJM© 2012 : 11
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To determine the final zonal RTO-coincident peak (CP) forecasts, a methodology simitar to
the process for deriving zonal NCPs is applied. By weather scenario, the maximum daily CP
load for a zane over the summer season is found. For each zone a distribution of zonal CP
vs. weather scenario is developed. From this distribution the median value is selected. The
median zonal CPs are summed and this sum is then used to apportion the forecasted RTO
peak to produce the final zonal CP forecasts.

Net Energy for Load Forecasts

For each PJM zone, a distribution of forecasts is produced using a Monte Carlo simulation
process. The weather distributions are developed using observed historical weather data.
The simulation process produces a distribution of monthly forecast results by summing the
daily values per forecast year for each weather scenario.

Load Managemenf, Energy Efficiency, Price Responsive Demand and Behind-the-
Meter Generation

PJM incorporates assumptions of load management, energy efficiency, price responsive
dermmand and behind-the-meter generation to supplement the base, unrestricted forecast.

For Demand Resources (DR), forecasted values for each zone equal the amount of DR
cleared in Reliability Pricing Model (RPM} auctions. The value cleared in the last auction is
held constant for the remainder of the forecast.

For winter Load Management, only estimates of non-weather sensitive (Contractually
Interruptible) DR and ILR are used.

The forecasted impact of approved Energy Efficiency programs equals the amount cleared
in RPM auctions, and represents accelerated efficiency increases that would not otherwise
occur, or would occur at a later time, without the EE program.

The impact of price responsive demand equals the amount subscribed through the RPM
process. The amount subscribed for the last RPM auction year is held constant for the
remainder of the forecast.

[Note: Maore information on behind-the-meter generation can be found in the Behind-the-
Meter Generation Business Rules in the PJM Manual for Generator Operational
Requirements (M-14D) posted on PJM.com.]

3.3 Non-Zone Peak Forecast

For use in the Reliability Pricing Model (RPM), PJM staff develops summer peak forecasts
of the recognized non-zone loads. These forecasts are produced separately from the PJM
Load Forecast Model, and utilize methods appropriate for each situation. Non-zone
forecasted loads are added to the associated PJM zone for RPM purposes only.

PJM® 2012 12
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3.4 Review of the Forecast

The PJM Load Forecast is reviewed by the Load Analysis Subcommittee and the Planning
Committee.

A member of the Planning Committee may submit an appeal (detailing the issue and
outlining a solution) for a review of part or all of the forecast, which will be forwarded by the
Chair of the Planning Committee to PJM, upon a vote of the Committee.

PJM © 2012 13
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Variable Name
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

MartinLutherKingDay
PresidentsDay
GoodFriday
MemorialDay

July4th

LaborDay
Thanksgiving
FridayAfterThanksgiving
XMasWkB4
ChristmasEve
ChristmasDay
XMasWk
NewYearsEve
NewYearsDay
XMasLights

January
February
March
April

May

June

July
August
September
October
November

Notes:

Calendar Data

Day of week
Type or
Formula Description
Binary Day of the Week
Binary Day of the Week
Binary Day of the Week
Binary Day of the Week
Binary Day of the Week
Binary Day of the Week
Holiday
Fuzzy MLK Day Heliday
Fuzzy President’s Day Holiday
Binary Good Friday Religious Holiday
Fuzzy Memorial Day Holiday
Fuzzy Independence Day and surrounding days
Fuzzy Labor Day Holiday
Binary Thanksgiving Holiday
Fuzzy Friday After Thanksgiving Holiday
Fuzzy Week Before Christmas
Fuzzy Christmas Eve (value depends on day of week)
Binary Christmas Day
Fuzzy Week after Christmas Holiday
Fuzzy New Years Eve(value depends on day of week)
Binary New Years Day Holiday
Trend Christrnas Lights/Retail Operations Trend
Month
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year -
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year
Binary Month of the Year

Binary — A variable which has a value of 1 for the indicated characteristic, otherwise the value is 0.
Fuzzy — A variable which has a conditional value for the indicated characteristic, otherwise the value is 0.
Trend - A variable which has a value with increasing then decreasing value for the indicated characteristic,

otherwise the value is 0.

PIM © 2012
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Variable Name

NightHDD
MornHDD
AfterHDD
EvenHDD

NightCDD
MornCDD
AfterCDD
EvenCDD
WKERdCDD
WkEndHDD
Coldwind
HotWind

LagHDD

LagCDD

FuzzyHum

Weather Data
Type or
Formula Description

Max(50 - NighttWwP' 0)
Max(55 - MornWWP? 0)
Max(62 - AftWWPS,O)

Max{55 - EvenWWFP",0)

Max(NightTHi> - 60,0)
Max(MornTHIB -65,0)
Max{ARTHI’- 72,0)

Max(EvenTHi®- 65,0)

WkKEnd® * cDD'®
WkEnd® * HDD''
Min(Max(60 - ARTHI’ 0)
/20,1) * AvgWind'?
Min(Max(AfTHI” - 60,0)

Night heating degree days
Morning heating degree days
Afternoon heating degree days
Evening heating degree days

Night cooling degree days
Morning cooling degree days
Afternoon cooling degree days
Evening time cooling degree days

Weekend cooling degree days
Weekend heating degree days
Wind speed index on cold days

Wind speed index on hot days

115,1) * AvgWind

[F (month = 5 or month = 10) Lagged heating degree days
THEN .75 *Lag(HDD'', 1) + .25 * Lag(HDD, 2)

ELSE 0

IF (month 2 6 & month <9) Lagged cooling degree days
THEN .75 * Lag(CDD', 1)+.25*Lag(CDD,2)

ELSE ©

Min(Max(Angmp13- 60,0) /115,1} * Angum14

Humidity index, triggered at 60 degrees

Intermediate Calculations:

1 NightWWP  Average of WWP for hours ending 1 through 6
2 MomWWP  Average of WWP for hours ending 7 through 12
3 AffWWP Average of WWP for hours ending 13 through 18
4 EvenWWP  Average of WWP for hours ending 19 through 24
5 NightTHI Average of THI for hours ending 1 through 6
6 MomTHI Average of THI for hours ending 7 through 12
7 AftTHI Average of TH! for hours ending 13 through 18
8 EvenTHI Average of THI for hours ending 13 through 24
9 WkEnd Weekend Binary
10 CDD Max(AvgTmp-85,0} Cooling degree days
11 HDD Max(60 - AvgTmp,0) Heating degree days
12 AvgWind 24 hour average wind speed
13 AvgTmp 24 hour average temperature (Fahrenheit)
14 AvgHum ~ 24 hour average humidity (percent)
. PIMG2012 15
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Seasonal Weather Variables

S_THI IF (month =2 6 & month £ 9) For cooling months, use MaxTHI
THEN MaxTHI'™
ELSE O

w_WWP IF (month = 2 or month = 12) For heating months, use MinWWP
THEN MinWwp'®
ELSE O

SH_AvgTmp IF (month = 3, 4, 5, 10 or 11) For shoulder months, use AvgTemp
THEN AvgTmp"™®
ELSE O

Intermediate Calculations:
15 MaxTHI Maximum THI over 24 hours
16 MinWWP  Minimum WWP over 24 hours

PJM© 2012 16
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Economic Data

Type or
Variable Name Formula Description
DailyEconindex Convstock{Econindex) Economic index quarterly

values converted to daily

Econlndex = ResWt x (HHy.m/HHbase) ™ x (Popy m/Popsase) 026 x (PIncy m/PInctase) *7
+ ComWt x (NMEmpy m/NMEmppase) **’ x (GDPy m/GDPsase) *° x (GMPy
W/GMPiase) % x (Popy m/Pophase) *7 ‘

+ IndWt x (GDPym/GDPease) " x (GMPy m/GMPpase) >
Where: ResWt is the residential sector sales percentage to total zonal electric sales in year (y);
HH is the number of households in year (y) and month (m};
Pop is the population in year (y) and month (m);
Plnc is the value of total real personal income in year (y) and month {m);
ComW is the commercial sector sales percentage to total zonal electric sales in year (y);

NMEmp is the number of non-manufacturing employees in the metro area(s) in year (y) and month {m);

GDP is the value of total real gross domestic product in the United States in year (y) and month (m);
GMP is the value of total real gross metropolitan product in the metro area(s) in year (y) and month
(m);

IndWt is industrial sector sales percentage to total zonal electric sales in year {y);

And base indexes the base year.

Economic/Weather Data

Econ_HDD HDO*' * DailyEconindex Heating Degree Days interacted
with economic index
Econ_CDD CDD™ * DailyEconindex Cooling Degree Days interacted

with economic index

Solar Data
DLSav_EPA2005 Binary Daylight Savings Time conversion
MinutesDaylight Minutes Minutes of daylight at local airport

Load Adjustment
LA <yy> Binary Adjustment for year 20yy forward

Exhibit 1: Model Variable Definitions

PJM©2012 17
Revision 20, Effective Date: 06/28/2012



Manual 19: Load Forecasting and Analysis
Section 3: PUM Load Forecast Model

Weather
Zone Station Airport Name Weight
AE ACY Atiantic City International 1
AEP CMH Columbus Port Columbus International 0.5
AEP FWA Fort Wayne International Airport 0.2
AEP ROA Roanoke Regicnal Airport 0.3
APS IAD Washington Dulles 0.3
APS PIT Pittsburgh International 0.7
ATSI CAK Akron-Canton Regional Airport 0.465
ATSI CLE Cleveland Hopkins Airport 0.3
ATSI TOL Toledo Express Airport 0.15
ATSI PIT Pittsburgh international Airport 0.085
BGE BWI Baltimore Washington International 1
COMED ORD Chicago O'Hare International 1
DAY DAY Cox-Dayton International 1
DEOK CVG Cincinnati Northern KY Airport 1
DLCo PIT Pittsburgh International 1
DOM IAD Washington Dulles 0.3333
DOM ORF Norfolk International 0.3333
DOM RIC Richmond International 0.3334
DPL ILG Wilmington New Castle County Airport 0.7
DPL WAL Wallops Island Flight Center 0.3
JCPL EWR Newark International 0.75
JCPL ACY Atlantic City International 0.25
METED PHL Philadelphia International 0.5
METED ABE Allentown Lehigh Valley International 05
PECO PHL Philadelphia international 1
PENLC ERI Erie International 0.5
PENLC IPT Williamsport Regional 0.5
PEPCO DCA Washington Reagan National 1
PL ABE Allentown Lehigh Valley International 06
PL IPT Williamsport Regional 04
PS EWR Newark International 1
RECO EWR Newark international 1
UGl AVP Wilkes-Barre Scranton International 1
Exhibit 2: Assignment of Weather Stations to Zones
PJM © 2012 18

Revision 20, Effective Date: 06/28/2012



Manual 19: Load Forecasting and Analysis
Section 3: PJM Load Forecast Model

Zone State(s) Metro Area Name(s)

AE NJ Atlantic City NJ, Vineland NJ
Elkhart IN, Fort Wayne IN, South Bend IN, Canton OH,

AEP CH, WV, VA, IN Columbus OH, Kingsport TN, Lynchburg VA, Roanoke VA,
Charleston WV, Huntington WV

APS PA, OH, WV Hagerstown MD, Morgantown WV

ATS] PA OH Akron OH, Cleveland OH, Man§ﬁeid OH, Springfield OH,

’ Toledo OH, Youngstown OH, Pittsburgh PA

BGE MD Baltimore MD

COMED IL Chicago IL

DAY OH Dayton OH

DEOK OH Cincinnati OH

DLCO PA Pittsburgh PA

DOM VA Richmond VA, Virginia Beach VA, Roanoke VA

DPL DE Dover DE, Wilmington DE, Salisbury MD

JCPL NJ Camden NJ, Edison NJ, Trenton NJ

METED PA Allentown/Bethlehem/Easton PA, Reading PA, York PA,
Lebanon PA

PECO PA Philadelphia PA

PENLC PA Erie PA, Altoona PA, Johnstown PA

PEPCO MD Washington D.C.

PL PA AIleqtownlBethIehemlEaston PAf Scranton Wilkes-Barre PA,
Harrisburg PA, Lancaster PA, Williamsport PA

PS NJ . Camden NJ, Edison NJ, Trenton NJ, Newark NJ

RECO NJ Newark N.J

UGl PA Scranton Wilkes-Barre PA

Exhibit 3: Assignment of Mefropolitan Areas and Stafes to Zones
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Section 4: Weather Normalization and Coincident Peaks

Welcome to the Weather Normalization and Coincident Peaks section of the PJM Manual
for Load Forecasting and Analysis. In this section you wilt find the following information:

« An overview of the weather normalization process (see “Weather Normalization
Overview”).

« A description of the weather normalization procedure {see "Weather Normalization
Procedure™).

« A description of the identification and calculation of PJM unrestricted coincident
peaks (see “Peak Load Allocation (5CP)").

4.1 Weather Normalization Overview

PJM performs load studies en summer and winter loads, according to the procedures
described below. The Load Analysis Subcommitiee reviews the normatizations, and either
adopts the resulting values, or Members may challenge the results as anomalous. In the
latter situation, alternate analysis will be conducted, until a consensus is reached. After the
review process is completed, the results are presented to the Planning Committee. The
weather normalized (W/N) peaks are then used by EDCs to determine capacity peak load
shares for wholesale and retail customers.

4.2 Weather Normalization Procedure

The standard PJM weather normalization procedure consists of utilizing the PJM Load
Forecast Model as described in Section 3 above. After each season, each zonal/RTO NCP
and CP model is re-estimated, adding the most recent historical load, weather, and
economic data. Then, the Monte Carlo pracess is run, including historical weather through
the just-completed season. From the resulting distribution of results, the median value is
selected as the weather normalized seasonal peak. These peaks are then adjusted, as
described above in Section 3, to align the zones with the RTO.

4.3 Normalized Peak Appeal Process

Results of the weather-normalization analysis will be reviewed by LAS members. Members
will have an opportunity at that point to trigger the following appeal process if, in their
judgment, the results of the standard method described above appear inaccurate:

- Any LAS member may request review of any zone’s normalized peak, though the
primary responsibility resides with the member from the zone in guestion.

« A request for review will be followed by further analysis, conducted by PJM and LAS
members, to identify and quantify the inaccuracy in the weather-normalization of the
zone.
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« LAS will conduct peer review of all supplemental analysis, and seek a
(supermajority) consensus before the issue is presented to the Planning
Committee.

. If an adjustment needs to be made to a zonal W/N peak, LAS will forward the
proposed zonal W/N peak to the Planning Committee, along with the results of the
standard analysis.

The appeals process is designed to address the rare significant miscalculation of a zone's
load, and is not intended as a method to “fine tune” the results of the standard method.

EDC/ CSP Actions:
« Enter hourly foad data into eMTR, as described in Section 2 of this manuai.

. Provide resource-specific settlements data to quantify Load Management impacts
into the eLRS application

« Submit voltage reduction and loss of load Load Erop Estimates as described in
Attachment A of this manual.

« Paricipate in review of seasonal load studies, through the Load Analysis
Subcommittee.

PJM Actions:
+ Obtain weather observations

« Produce voltage reduction load drop estimates, as described in Attachment A of this
manual.

« Weather-normalize the zonal RTO-coincident winter and summer peak loads.
Provide recommendation to PJM Planning Committee, by its October meeting, to
accept the results of the standard normalization procedure, or to use the alternate
methodology.

. If necessary, produce analysis fo establish allernate estimate of zonal W/N CP
Load.

4.4 Peak Load Allocation (5CP)

Zonal weather-normalized RTO-coincident summer peak loads are allocated to the
wholesale and retail customers in the zones using EDC-specific methodologies that typically
employ the customer’s shares of RTO actual peaks. The resulting Peak Load Contributions
are then used in the determination of capacity obligations.

PJM establishes and publishes information, referred to as the 5CP, to aid EDCs in the
calculation of Peak Load Contributions {(also known as “tickets™). For each summer;

« Hourly metered load and load drop estimate data are gathered for the period June 1
through September 30

« RTO unrestricted loads are created by adding load drop estimates to metered load
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- From the unrestricted values, the five highest non-holiday weekday RTO
unrestricted daily peaks (5CP) are identified

5CP data are typically released in mid-October.
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Attachment A: Load Drop Estimate Guidelines

General

Load Drop Estimates (also referred to as addbacks) are produced for three types of
occurrences:

1. Curtailment of load for customers registered in the PJM emergency program either
as a Load Management resource (Demand Resource and Interruptible Load for
Reliability) or an Emergency — Energy Only resource.

2. Voltage Reductions implemented by PJM or an EDC
3. Significant losses of load.

PJM is responsible for producing Load Management/Emergency load drop estimates, from
CSP and EDC input into the appropriate PJM system. EDCs are responsible for reporting
the estimated impact of voltage reductions (optional) or significant losses of load on their
systems.

Load drop estimates are used to construct unrestricted loads used in the PJM Load
Forecast Model, weather normalization of PJM seasonal peaks, and to calculate the
unrestricted Peak Load Contributions used in formulating capacity obligations.

These rules also apply to Non-Retail Behind-the-Meter Generaticn as provided in Section G
of Schedule 6 to the Reliability Assurance Agreement.

Load Drop Estimates for Load Management Customers

The table below summarizes the requirements for producing load drop estimates for
customers registered as a Demand Resource, Interruptible Load for Reliability, or in the
Emergency— Energy Only option, or as Economic load response, depending upon the cause
of the load curtailment. Following the table are descriptions of the methods used by PIM to
calculate load drop estimates for each load management type (Direct Load Control, Firm
Service Level, and Guaranteed Load Drop).
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Requirements for Production of Load Drop Estimates

Reason PJM-Initiated Economic EDC- or CSP-
for Load Emergency or Initiated
Drop CSP-Initiated Test
Emergency Load Drop Estimates Load Drop Estimates No Load Drop
Full or must be produced for | must be produced for | Estimates
E any interruptions from | any settled required.
mergf"ncy June 1 through interruptions from
Capacity September 30. Junie 1 through
_8 Only (DR / September 30.
B ILR)
=
2
&
o Emergency | Load Drop Estimates | No Load Drop No Load Drop
g Energy Only musf be proc{uced for | Estimates required. Estin?ates
i any interruptions required.
g’ during Emergency
& hours from June 1
through September 30.
Economic No Load Drop No Load Drop No Load Drop
Estimates required. Estimates required. Estimates
required.

Actual Emergency Load Response and Economic Load Response load reductions for Load
Management resources registered as Emergency Full or Emergency Capacity Only
resources which occur from June 1 through September 30, will be added back for the
purpose of calculating peak load for capacity for the following Delivery Year and consistent
with the load response recognized for capacity compliance as set forth in the Manual.

Non-Interval Mefered Customers Including Direct Load Control

The nominated quantity (MW) of Load Management provided by non-interval metered
customers * Loss Factor will be the estimated load drop added back to the zone for a load
management emergency or test event. If the resource participates as an economic
resource, then the hourly MY settied under the economic program will be used for the load
drop that is added back to the zone.

Contractually Interruptible

The estimated load drop for Firm Service Level and Guaranteed Load Drop customers is

calculated as follows:

PJM @ 2012
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For Guaranteed Load Drop end-use customers, the lesser of (a) comparison load used fo
best represent what the load would have been if PJM did not declare a Load Management
event or the CSP did not initiate a test as outlined in the PJM Manuals, minus the metered
load (“Load”} and then multiplied by the loss factor (“LF”) or (b) the current Delivery Year
peak load contribution (“PLC”) minus the metered load multiplied by the loss factor (“LF”). A
toad reduction will only be recognized for capacity compliance if the metered load multiplied
by the loss factor is less than the current Delivery Year peak load contribution. The
calculation is represented by:

Minimum of {{comparison load — Load} * LF, PLC — (Load * LF)}

For Firm Service Level end-use customers the current Delivery Year peak load contribution
(“PLC") minus the metered load (“Load") multiplied by the loss factor ("LF”). The calculation
is represented by:

PLC —(Load * LF )

Note: When Generation interval meter data is provided to determine test or event
compliance, and interval metering on load is available, the interval metered load data should
be provided to ensure load drop is below the PLC. It is expected that interval load data will
be available for all customers that have a PLC > 0.5 MW. If no interval meter load data
exists, such Generation interval meter data multiplied by loss factor will be used as the
estimated load drop.

Event Compliance for Guaranteed Load Drop (GLD) Customers

For purposes of determining compliance with a PJM-initiated Load Management
event or test for Guaranteed Load Drop customers, several options are available to
estimate comparison loads. The method used should result in the best possible estimate of
what load level would have occurred in the absence of an emergency or test event.

The CSP will be responsible for supplying all necessary load data to PJM in order to
calculate the load reduction for each registered end use customer. PJM will calculate the
load drop amount unless otherwise indicated below or approved by PJM. The amount of
load data required will depend on the GLD method selected where the minimum amount
shall be 24 hours for one full calendar day.

Comparable Day: The customer's actual hourly loads on one of the prior 10 calendar days
before the test or emergency event day selected by the CSP which best represents what
the load level would have been absent the emergency or test event. The CSP may request
use of an alternative day for extenuating circumstances with supporting documentation that
clarifies why the alternative day should be utilized. PJM must approve the use of any
alternative day. CSP must provide usage data for all 10 days such that PJM may validate an
appropriate day was selected.

Same Day (Before/After Event): The custorner’'s average hourly integrated consumption for
two full hours prior to notification of an emergency event or prior to one fult hour before a
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test and for two full hours after skipping first full hour after the event or test. This option is
appropriate for high load factor customers with no weather sensitivity.

Customer Baseline: The Customer’s estimated baseline used to calculate load drops for
PJM economic demand resources as defined on the applicable PJM economic registration.

Regression Analysis: The customer’s estimated hourly loads from a regression analysis of
the customer’s aciual loads versus weather. This option is appropriate for customers with
significant weather sensitivity. The CSP will perform the regression analysis and provide
results including supporting information to PJM. The information should inciude all load and
weather data and associated regression statistics used to estimate the load impact on the
event or test day. : ‘ :

Generation: The hourly integrated output from a generator used to provide Guaranteed
L oad Drop. This method may only be utilized if the generation would not have otherwise
been deployed on the emergency event or test day and must comply with the provisions
contained in the PJM Manuals,

Missing Data

If an end use customer meter malfunctions during a Load Management test, retest or
emergency event and the end use customer performed the required load reduction activity
and no interval meter data is available to use for purposes of measuring capacity
compliance or to determine applicable energy settlernents, then PJM may allow CSP one of
the following two remedies, otherwise the end use customer will be considered to have
taken no load reduction actions during such period:

1. CSP may provide supporting information to quantify the load reduction amount
which includes an engineering analysis or meter data from a comparable site that
reduced load based on the same actions during a comparable time, or;

2. CSP may perform a separate test for the end use customer(s) to quantify the load
reduction that will be used for the test, retest or event time period compliance and,
as appropriate, energy settlement({s). The test will need to be performed at
comparable time and conditions to when the test, retest or emergency event
occurred.

Remedies will only be considered if the CSP and associated metering entity followed Good
Utility Practice as outlined in the QATT, no interval load data is available from the EDC, and
the CSP can provide supporting information, such as building automation system logs, to
verify the load reduction action was taken during the test, retest or emergency event when
the meter malfunctioned. CSP must also provide evidence that the meter did malfunction.

PJM must approve any remedy and CSP must meet appropriate load data submission
deadline. ,
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Voltage Reduction

Whenever a part of the PJM system experiences a voltage reduction, whether it is PJM- or
locally initiated, the distribution companies involved are to estimate its impact on houtly load
levels. The estimated impact of a 5% voltage reduction will be 1.7% of the load in the
affected area at the fime of the voltage reduction. Variances from this guideline are
acceptable in cases where a thorough analysis was performed. In such cases, a written
explanation of the estimate must accompany the reported values.

Loss of Load

Whenever a part of the PJM system experiences a loss of load event (beyond the level of
nominal localized outages), the Distribution Company involved is to estimate its impact on
hourly load levels. The method used to estimate the impact of the loss of load event wili
vary by the circumstances involved, but the outcome of the estimation should represent the
best approximation of the actual hourly loads that would have occurred if the loss of load
event had not occurred. A written explanation of the loss of load event and how its impact
was estimated is to accompany the report.
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Attachment B: Direct Load Control Load Research Guidelines

The intention of these guidelines is to ensure that the estimated per-participant impacis of
Direct Load Control program reliably represent the amount of load shed, on average, for
active program participants,

Curtailment Service Providers with Direct .oad Control programs which employ a radio
signal may elect to either submit a load research study supporting base per-participant
impacts for their program, or utilize the base per-participant impacts contained in the
“Deemed Savings Estimates for Legacy Air Conditioning and Water Heating Direct Load
Control Programs in PJM Region” report. Providers utilizing other technology must submit a
load research study. All Providers must submit switch operability studies once every five
years.

Requirements for Provider-Submitted Studies

Study Design

DLC load research studies will be designed to achieve a minimum accuracy of 90%
Confidence with 20% error.

Study Detail

Load research studies submitted must present estimated per-participant impacts in a matrix
which details average impacts on non-holiday weekdays by hour, for the hours ending 13:00
through 20:00 (PJM Eastern Region) or 8:00 through 21:00 (PJM Western Region), and by
weather condition {over a range of local conditions under which it can reascnably be
expected that the program will be implemented). Separate matrices must be estimated:

By program {and/or cycling scheme);
By PJM zone.
Switch Operability Rate

In addition to base per-participant impacts, studies submitied to PJM must also include the
average switch operability rate, reflecting the percentage of all active switches which both
receive the control signal and operate. The switch operability rate must be supplied with the
original base impact study, and then updated every five years. Any Provider with a switch
operability study older than five years will be given a switch operability rate of 50%.
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Utilizing the Deemed Savings Estimates

[Note: The "Deemed Savings Estimates” study report is available on the PJM.com website.]
Eligibility

Load Management Providers with Direct Load Control programs which employ a radio
signal may elect to utilize the base per-participant impacts contained in the “Deemed
Savings Estimates for Legacy Air Conditioning and Water Heating Direct Load Control
Programs in PJM Region” report.

Base Impact Value

Base impacts for air conditioning programs will be established utilizing the aggregate values
detailed in Appendix F of the Deemed Savings Estimates report. The Provider must supply
the applicable duty cycle strategy (percentage of each hour the unit is interrupted) and an
appropriate weather station or mix of weather stations. PJM will determine the WTHI
standard value from average historical peak load weather conditions {(coincident with the
RTO peak). The Provider may opt to customize the base impact by supplying a research
study which stratifies its program by A/C usage or connected A/C load. In this case, base
impacts will be drawn from the aggregate results presented in Appendix G or H, as
appropriate.

Base impacts for water heating programs will be established utilizing the aggregate values
detailed in Appendix J. The Provider must supply an appropriate weather station or mix of
weather stations. PJM will determine the WTHI standard value from average historical peak
load weather conditions (coincident with the RTO peak)

EDCs with base impacts presented in the Deemed Savings report (BGE, JCPL, and PSEG)
may elect to use those impacts.

Switch Operability Rate

All Providers utilizing the modeled base per-participant impacts must submit to PJM a switch
operability rate study, reflecting the percentage of all active switches which both receive the

control signal and operate. This study must be designed fo achieve a minimum accuracy of

90% Confidence with 10% error. Any Provider without a switch operability study, or with one
older than five years wilt be given a switch operability rate of 50%.
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Revision History

Revision 19 (02/23/2012):

Attachment A changed to update Camparable Day definition, clarify data required if
Generation data is used to substantiate load reduction and have PJM perform the
compliance calculation.

Revision 18 (11/16/2011)

Section 3: Revisions reflect adoption of Itron, Inc recommendations regarding the economic
driver used in the load forecast model. References to the now-defunct Interruptible [.oad for
Reliability option of Load Management were removed.

Revision 17 (07/14/2011)

Attachment A: 24 hour data submission required and additional clarification for use of
generation data to subsiantiate compliance (FERC Docket #: ER11-2898-000, 4/18/11).
Also added revisions concerning how add backs are appiied {fo DLC as approved by the
MRC.

Revision 16 (04/01/2011)

Section 3: Integrated the description of the net energy forecast model into the general
model description.

Revised Exhibits 2 and 3 to reflect updated economic and weather station mappings.
Attachment A: Revised load drop estimate guidelines based on Load Management Task
Force proposal approved at November 2010 Markets and Reliability Committee and

January 2011 Members Committee, Corresponding tariff language changes were filed with
FERC under Docket ER11-2898-000.

Revision 15 (10/01/2009):

Aftachment A: Revised load drop estimate guidelines to reflect the FERC-approved
business rules. Section 3: added price responsive demand to the adjustments made to the
load forecast.

Revision 14 (12/01/2008)

Section 3; Revised load forecast model specification to allow for a load adjustment dummy
variable. Clarified the review and approval process for the Load Forecast Report.

Section 4; Revised the Weather Normalization approval process to clarify that Board
approval is not required.

Revision 13 (06/01/2008)
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A new Exhibit 1 was added, presenting definitions of variables used in the load ferecast
model. Other exhibits were re-numbered.

E-xhibit 2 was revised to reflect a new weather station assignment for the DAY zone.

Section 4: Removed note from Weather Normalization Procedure description {the process
is finalized).

Aftachment A: Revised fo reflect that the guidelines apply to both capacity- and energy-
related load drop estimates.

Revision 12 (06/01/2007)

Removed Section 3 and moyed content to Manual 18.
Removed Sectioﬁ 7 and moved content to Manual 18.
Revision 11 (06/01/07)

This extensive revision incorporates changes to Load Data Systems due to the
implementation of the Reliability Pricing Model (RPM). Sections on Active Load
Management and Qualified Inierruptible Load have been replaced with a new Load
Management section. The Zonal Scaling Factor section reflects a revised calculation. The
Load Forecast Model section has been updated for enhancements made to the model
specification as well as revised coincident peak forecast method. The Weather
Normalization section was revised {o reflect that seasonal peaks are now normalized using
the load forecast model. '

Revision 10 (06/01/06)
« Exhibit 1—tUpdated to include the new Manual 30: Alternative Collateral Program.

« Section 3—Revised to reflect changes in the handling of outlier observations in
weather normatlization of seasonal peaks.

« Section 4—Revised to incorporate the addition of the Full Emergency option of
Load Response. ©~ - : : .

« Updated the penalties/rewards section under Compliance.
Revision 09 {(01/01/06)
This revision includes a complete revision to Section 6 to detail the PJM-produced load
forecast which will be used for capacity and system planning purposes. The previous

Section 3 (PJM Load Forecast Report) has been removed since Member input is no longer
required for its production.

Revision 08 (06/01/05)
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Updated Exhibit 1 to include new PJM Manuals.

This revision includes changes o Section 3 to reflect reporting reguirements for sub-Zones.
Section 4 was completely revised to reflect a new weather normalization method and
revised basis for calculating 5CPs. Section 8 has been modified to reflect revised release
dates for Zonal Scaling Factors.

Revision 07 (07/01/04)

This revision includes changes to Section 2, to reflect that 500kV generation will be treated
differently in the PJM Western and Southern regions than the Mid-Atlantic Region. Section
4 was revised to reflect that peak load ailocation will be impacted for market integration.
Section 5 has been modified to reflect that the Active Load Management program has been
fully incarporated into the eCapacity application.

Revision 06 (10/01/03)

This revision incorporates a new presentation format. Substantive changes were made o
Section 4, to reflect changes in peak normalization procedures. Section 5 and Attachment B
were revised to reflect the change in load research requirements for cycling programs o a
five year cycle. The previous Section 6 (Forecast Peak Period Load) has been deleted. The
section on Qualified Interruptible Load now reflects that it is the same as Active Load
Management. New sections have been added for the PJM Entity Forecast and Zonal
Scaling Factors. Attachment A includes an additional load drop estimate technique,
Customer Baseling. Throughout the document, changes were made to reflect the new
comimittee structure, and the Board of Managers enhanced authority.

Changed all references from “PJM Interconnection, {.L.C." to “PJM.”
Changed all references from “the PJM OI" to “PJM.”

Renamed Exhibits to consecutive numbering.

Reformatted to new PJM formatting standard.

Renumbered pages to consecutive numbering.
Revision 05 (01/01/03)

This revision contains changes to Section 2, which was revised to reflect that hourly load
data are reported through the new eMTR application. Section 5 was revised to clarify
wording on existing Active Load Management rules and procedures.

Revision 04 (06/01/02)
This revision contains changes to Section 3, which was revised to reflect a new reporting

format for the PJM Load Forecast Report. Section 7 was revised to incorporate firm level
customers into the Qualified Interruptible Load program.

Revision 03 (01/01/02)

This revision incorporates changes resulting from the addition of PJM West info the
Interconnection. Section 4 was revised to add a description of the peak normalization
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process for PJM West. Sections 6 (Qualified Interruptible Load) and 7 (Forecast Period
Peak Load) were added.

Revision 02 (10/01/00}

This revision contains changes {o Section 4 to include a clarification of the weather
normalization overview, and revises the summer season weather normalization to reflect the
newly adopted PJM summer weather parameter. Aiso, the removal of Attachment A:
Definitions and Abbreviations. Attachment A is being developed into a ‘new’ P.IM Manual far
Definitions and Abbreviations (M-35). Attachments B, C, and D have been renamed A, B,
and C respectively. Also, changes to the 'new’ Attachment A: ALM Load Drop Estimate
Guidelines (previously listed as Attachment B) have been in effect since 6/01/00; however,
they are now being addressed in this revision.

Revision 01 (06/01/00}

This revision contains changes to Sections 3, 4, and 5, to reflect the influence of retail
choice, including the creation of a peak allocation, revamped Active Load Management
rules and procedures, and revamped PJM Load Forecast Report. Also, it details a revised
weather normalization procedure.

Revision 00 (07/15/97)
This revision is the complete draft of the PJM Manual for Load Data Systems.
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