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VERIFICATION

STATE OF NORTH CAROLINA
SS:

COUNTY OF MECKLENBURG

The undersigned, Lari Granger, Manager Products and Services, being duly
sworn, deposes and says that she has personal knowledge of the matters set forth in the
foregoing data requests, and that the answers contained therein are true and correct to the

best of her knowledge, information and belief.

Lafi Granger, Affiant

Subscribed and sworn to before me by Lari Granger on this / / day of

Alovember; 200.
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NOTARY PUBLIC

My Commission Expires: q / / '7 / 0’20 Q L/
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VERIFICATION

STATE OF NORTH CAROLINA
SS:

COUNTY OF WAKE

The undersigned, Jean P. Williams, Manager DSM Analytics, being duly sworn,
deposes and says that she has personal knowledge of the matters set forth in the foregoing

data req‘l‘les'ts"and that the answers contained therein are true and correct to the best of her
4t ey,

*“ ~( HOL

kﬂ@& ge; 'mf&m&;on and belief.

§ 7 oTARL™ % :
L Qe 2 prtin .
3o Pup\C s € (iehn P. Williams, Affiant
W O

""'l,fs C U‘{V{ ‘\\“\\

' e w ‘FA
"$iiBtiibed and sworn to before me by Jean P. Williams on this 19 day of

Nowe w ber 2019,

My Commission Expires: | S / o0 ) 203 ]



VERIFICATION

STATE OF OHIO
SS:

N e N’

COUNTY OF HAMILTON

The undersigned, Bruce L. Sailers, Pricing and Regulatory Solutions Manager,
being duly sworn, deposes and says that he has personal knowledge of the matters set
forth in the foregoing post-hearing data requests and that the answers contained therein

are true and correct to the best of his knowledge, information and belief.

e Z e Lo

Bruce L. Sailers, Affiant

H#-

Subscribed and sworn to before me by Bruce L. Sailers, on this ] £ day of

Noveupé. .2019.

ADELE M. FRISCH W A M

Notary Public, State of Ohio NOTARY PUBLIC
My Commission Expies 01-05-2024

My Commission Expires: ] / g /2 oz V



VERIFICATION

STATE OF OHIO
SS:

N’ N’ N’

COUNTY OF HAMILTON

The undersigned, Trisha Haemmerle, Senior Strategy & Collaboration Manager,
being duly sworn, deposes and says that she has personal knowledge of the matters set
forth in the foregoing data requests, and that the answers contained therein are true and
correct to the best of her knowledge, informatigg and belief.

Ok S

Trisha Haemmerle, Affiant \\

Subscribed and sworn to before me by Trisha Haemmerle on this @ day of

A\ xuereer ,2019.

QHMW

NOTARY PUBLIC

My Commission Expires: S9\y ©,2022

July 8,2022




VERIFICATION

STATE OF NORTH CAROLINA
SS:

Ne’ N’ N’

COUNTY OF MECKLENBURG

The undersigned, John A. Verderame Managing Director, Trading and Dispatch,
being duly sworn, deposes and says that he has personal knowledge of the matters set forth

in the foregoing data request and that it is true and correct to the best of his knowledge,

information and belief. %

Johif A Vcrderamc* Affiant

Subscribed and sworn to before me by Johg/A. Verderame on this \_72 day of

N eiorx, 2019.

-

Mo, S \(Wu

NOTARY PUBLIC

My Commission Expires:

MARY B VICKNAIR
NOTARY PUBLIC
Davie County
North Carolina
My Commission Expires Sept. 21, 2022




VERIFICATION

STATE OF OHIO
SS:

COUNTY OF HAMILTON

The undersigned, Tom Wiles, Director Analysis, being duly sworn, deposes and
says that he has personal knowledge of the matters set forth in the data request and that it

is true and correct to the best of his knowledge, information and belief.

b T A

Tom Wiles Affiant

T4
Subscribed and sworn to before me by Tom Wiles on this , 8 day of '\}O \}EL{M,

RN 2,

mﬁ&-@% NOTARY PUBLIC

My Commission Expires 01-05-2024

2019.

My Commission Expires: | / 3’—/ 2 o2Y




VERIFICATION

STATE OF OHIO
SS:

N’ e’ e’

COUNTY OF HAMILTON

The undersigned, Rose Stoeckle, Manager DSM Analytics being duly sworn, deposes and
says that she has personal knowledge of the matters set forth in the foregoing data requests, and
that the answers contained therein are true and correct to the best of her knowledge, information
and belief.

&4 d,{,.(_‘_,. Vi €ex 1(/6\
Rose Stoeckle, Affiant

Subscribed and sworn to before me by Rose Stoeckle on this m day of

!& Z Me“!kxl , 2019.
€ McalL0 o

NOTARY PUBLIC

My Commission Expires: \)U\Y g0t

.\ E. MINNA ROLFES-ADKINS
=% | Notary Public, State of Ohlo
2" | My Commission Expires

July 8,2022



Duke Energy Kentucky

Case No. 2019-00277

Attorney General’s Second Set Data Requests
Date Received: November 8, 2019

AG-DR-02-001

REQUEST:

Refer to DEK’s response to AG DR 1-2, and the Attachment, p. 1 of 12, wherein it is stated

that customers may also receive a “campaign offer” through direct mail or e-mail with a

unique URL directing them to the program page.

a. Explain the purpose of the unique URL provided in a direct mail campaign,
and whether specialized offers are made based upon a customer’s buying
habits.

b. Explain the source(s) for the Company’s knowledge regarding an individual
customer’s buying habits.

RESPONSE:

a. The purpose of the unique URL is to assist Duke Energy with insight on how well
the campaign is performing. The customer can type in the URL in the browser
window and reduces the number of clicks it takes to search for the offer. Specialized
offers are not made based on a customer’s buying habits.

b. Duke Energy uses Acxiom segmentation to determine a customer’s propensity to

shop on the Marketplace. Additionally, Duke Energy will identify customers who
also participated in other Duke Energy programs and market to them for other
savings opportunities on the online Marketplace. As mentioned in (a), Duke Energy

does not have any source used to identify a customer’s buying habits.

PERSON RESPONSIBLE: Lari Granger

1



Duke Energy Kentucky
Case No. 2019-00277
Attorney General’s Second Set Data Requests
Date Received: November 8, 2019
AG-DR-02-002
REQUEST:
Refer to DEK’s response to AG DR 1-3. Describe what is meant by the term, “A-Line
bulbs.”

a. Provide a description of the efficiency changes that EISA mandates with regard to
“A-Line” bulbs.

b. Explain whether any other types of bulbs incorporating the EISA standards
could be cost effective.

c. Provide the thresholds upon which Duke is relying in basing its determination that
post-EISA bulbs will no longer be cost-effective.

RESPONSE:

a. The 2007 Energy Independence and Security Act (EISA) established two phases to
transform the lighting market, specifically General Service Bulbs (GSLs) — a
category in which the A-line belongs - to include general service incandescent
lamps (GSILs), compact fluorescent lamps (CFLs), and general service light-
emitting diode (LED) lamps. The first phase mandated that 100-watt equivalents in
2012, 75-watt equivalents in 2013, and 60 and 40-watt equivalents increase efficacy
standards to that of a halogen bulb. The second phase of the Act provided a
backstop, meaning that if savings greater than or equal to the savings from a

minimum efficacy standard of 45 lumens per watt were not achieved three years

after the published final rule, the DOE must prohibit sales of GSLs that do not meet



a minimum of 45 lumens per watt (Ipw) standard. This backstop would become
effective January 1, 2020. This backstop would have effectively eliminated
halogen bulbs as the baseline standard.

In September 2019, the Department of Energy (DOE) determined that the

backstop has not been triggered. In addition, the DOE issued a proposed
determination which initiates rulemaking for GSLs, specifically whether standards
for general service incandescent lamps (GSILs), should be amended, meaning the
2020 standards for A-line lamps will be eliminated. While the rulemaking is
currently in progress and the ultimate decision unknown, the rule, if finalized,
would prevent the automatic standards indicated in phase 1 from taking effect. The
DOE however, considers the lighting market largely transformed and feel the
market will continue to do so without DOE intervention.
. The September 2019 rule referenced above rescinds the expanded definition of
EISA developed in 2017 that would have included specialty lamps such as globes,
candelabras, and reflectors in the General Service Lamp (GSL) category. These
specialty bulb types are now exempt from EISA standards.

Duke Energy plans to continue including specialty bulbs in its portfolio and
will continue to monitor cost effectiveness for these bulbs through evaluation
efforts.

The threshold that Duke Energy is using to determine that post-EISA bulbs will not
be cost effective are cost effectiveness ratios calculated as less than 1.0. Energy

efficiency programs are not given credit for the saved energy attributed to free rider



participants, since free rider participants would have participated in the program
even without receiving an incentive.

Any financial incentive paid to free rider participants should be treated as a
utility cost, because they are part of the overall cost to the utility of operating an
energy efficiency program. Likewise, the utility cannot claim the benefit associated
with any savings achieved by free-riders because the program did not cause those

benefits.

PERSON RESPONSIBLE: Jean Williams



Duke Energy Kentucky

Case No. 2019-00277

Attorney General’s Second Set Data Requests
Date Received: November 8, 2019

AG-DR-02-003

REQUEST:

Refer to the Application generally. How will DEK ensure that the PTR Pilot has broad-
enough participation in order to guarantee the data represents an accurate cross-section of
DEK’s residential customers, including low-income customers, low-use customers, high-
use customers, etc.?

RESPONSE:

Duke Energy Kentucky will develop a list of PTR Pilot eligible customers and extract a
random sample of customers from the list for marketing. The random selection of
customers will ensure that all major cross-sections of Duke Energy Kentucky residential
customers will be represented in the marketing list. The residential customers who elect to
participate will be information learned from the pilot. See AG-DR-01-011(a) and STAFF-

DR-01-007(a) for additional information.

PERSON RESPONSIBLE: Bruce L. Sailers



Duke Energy Kentucky

Case No. 2019-00277

Attorney General’s Second Set Data Requests
Date Received: November 8, 2019

AG-DR-02-004

REQUEST:
Refer to DEK’s response to AG DR 1-9 (b). Explain what characteristics a system-wide
PTR program would need to be includable in the Company’s FRR plan in the way DEK’s
PowerShare® and PowerManager® programs are.
RESPONSE:
The PTR Pilot program is not proposed to be a direct load control program such as
PowerShare® and Power Manager®. The PTR Pilot is a price induced type of demand
response program or Price Responsive Demand (PRD) to use the PJM term. PJM provides
information and requirements for PRD to be considered a capacity resource. This
information can be found in the PJM Manual 18, Section 3A. A copy of the PJM manual
is attached as AG-DR-02-004 Attachment. Notable requirements for the PTR Pilot
program to be considered a capacity resource include a real-time LMP event trigger and a
mechanism to implement the load reduction if the load reduction committed does not
materialize through the price signal.

The pilot program proposed will provide information at a reasonable cost to
determine if customer response to program event days would support the additional cost of
providing a mechanism such as a communicating thermostat that could react to real time

price signals and be used to enforce, as needed, a committed level of load reduction to PJM.



This will primarily be done by reviewing the load impacts from customers who self-

identify as communicating thermostat owners.

PERSON RESPONSIBLE: Bruce L. Sailers
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Introduction

Welcome to the PJM Manual for PJM Capacity Market. In this Introduction you will find
information about PJM Manuals in general, an overview of this PJM Manual in particular, and
information on how to use this manual.

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

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

About PJM Manuals

The PJM Manuals are the instructions, rules, procedures, and guidelines established by PJM for
the operation, planning, and accounting requirements of the PJM 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 the Library section on PJM.com.

About This Manual

The PJM Manual for PJM Capacity Market is one of the PJM procedure manuals. This manual
focuses on the capacity markets, including the Reliability Pricing Model and the Fixed Resource
Requirement Alternative, and the requirements for resource providers and Load Serving Entities
(LSEs) to participate in these markets and their responsibilities as signatories to the Open
Access Transmission Tariff, Reliability Assurance Agreement and Operating Agreement of PJM
Interconnection, L.L.C.

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

The PJM Manual for PJM Capacity Market consists of 11 sections and 4 attachments (labeled
A through D). Both the sections and the attachments are listed in the table of contents beginning
on page 2.

Intended Audience
The intended audiences for this PJM Manual for PJM Capacity Market are:
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» Applicants to the RAA, OA and OATT Operating Agreement of PJM Interconnection,
L.L.C.

* Resource providers and those interested in providing adequate Capacity Resources that
will be made available to provide reliable service to loads within the PJM Region.

» Load Serving Entities (LSEs) for load served in the PJM Region.
«  PJM Members
PJM staff

References

There are other PJM documents that provide both background and detail on specific topics.
These documents are the primary source for specific requirements and implementation details.
This manual does not replace any of the information in those reference documents. The
references for the PJM Manual for PJM Capacity Market are:

» Control Center and Data Exchange Requirements (M-01)
* Pre-Scheduling Operations (M-10)
* Scheduling (M-11)

* Generation and Transmission Interconnection Planning (14b)

* Energy Efficiency Measurement & Verification (M-18B)

+ Load Forecasting & Analysis (M-19).

* Reserve Requirements (M-20).
* Rules and Procedures for Determination of Generating Capability (M-21)

* Generator Resource Performance Indices (M-22)

* Open Access Transmission Tariff Accounting (M-27)
» Billing (M-29)

Using This Manual

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

What You Will Find In This Manual

+ A table of contents that lists two levels of subheadings within each of the sections and
attachments

* 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
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+ Attachments that include additional supporting documents, forms, or tables

* A section at the end detailing all previous revisions of this PJM Manual.
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Section 1: Overview of the PJM Capacity Market

Welcome to the Overview of the PJM Capacity Market section of the PJM Manual for the PJM
Capacity Market. In this section, you will find the following information:

* An overview description of the PJM Capacity Market (see “Overview of the PJM
Capacity Market”)

» The business rules for participation in the PJM Capacity Markets (see “Participation in
the PJM Capacity Market”)

+ A definition and purpose of the Reliability Pricing Model (see “Definition and Purpose of
the Reliability Pricing Model”)

+ The timeframe for implementation of the Reliability Pricing Model (see “Implementation
of the Reliability Pricing Model”)

* A summary of the transition to Capacity Performance (see “Transition to Capacity
Performance”)

1.1 Overview of the PJM Capacity Market

The PJM Capacity Market is designed to ensure the adequate availability of necessary
resources that can be called upon to ensure the reliability of the grid. In PJM, the Capacity
Market structure, through either the Reliability Pricing Model (RPM) consisting of a Base
Residual Auction and three Incremental Auctions for a Delivery Year or the Fixed Resource
Requirement (FRR) Alternative, provides transparent information to enable forward capacity
market signals to support infrastructure investment. The capacity market design provides a
forward mechanism to evaluate the ongoing reliability requirements in a transparent way to
provide opportunity for generation, demand response, energy efficiency, price responsive
demand and transmission solutions.

In the PJM Region, the basis for the Capacity Market design is the Reliability Pricing Model
(RPM). The goal of RPM is to align capacity pricing with system reliability requirements and to
provide transparent information to all market participants far enough in advance for actionable
response to the information. In RPM, the fundamental elements to achieve this are:

» Locational Capacity Pricing to recognize and quantify the locational value of capacity

+ Variable Resource Requirement mechanism to adjust price based on the level of
resources procured

* Forward Commitment of supply by generation, demand resources, energy efficiency
resources, and qualified transmission upgrades cleared in a multi-auction structure

* A Reliability Backstop mechanism to ensure that sufficient generation, transmission and
demand response solutions will be available to preserve system reliability

The PJM Capacity Market also contains an alternative method of participation, known as the

Fixed Resource Requirement (FRR) Alternative. The Fixed Resource Requirement Alternative
provides a Load Serving Entity (LSE) with the option to submit a FRR Capacity Plan and meet
a fixed capacity resource requirement as an alternative to the requirement to participate in the
PJM Reliability Pricing Model (RPM), which includes a variable capacity resource requirement.
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Effective with the 2018/2019 Delivery Year, the Capacity Market design is enhanced to
recognize two product types for Capacity Resources, Capacity Performance Resources and
Base Capacity Resources, to ensure that capacity resources committed to meet the PJM
Region’s reliability and resource adequacy needs will deliver the promised energy and reserves
when called upon in emergencies. The Base Capacity Resource product-type will be phased
out such that all capacity resources used to meet the PJM Region’s reliability and resource
adequacy needs will be the Capacity Performance Resource product-type effective with the
2020/2021 Delivery Year.

Effective with the 2020/2021 Delivery Year, the Capacity Market design includes the ability

to offer Seasonal Capacity Performance Resources directly into the RPM Auction as an
alternative to entering into a commercial arrangement to establish and offer an Aggregate
Resource. Capacity Market Sellers may submit sell offers of either Summer-Period Capacity
Performance Resources or Winter-Period Capacity Performance Resources and the auction
clearing optimization algorithm will be designed to clear equal quantities of off-setting seasonal
capacity sell offers thereby creating an annual capacity commitment by matching a Summer-
Period Capacity Performance Resource with a Winter-Period Capacity Performance Resource.

Unless otherwise specified, the rules presented throughout this Manual are focused on the
Reliability Pricing Model. Information on the Fixed Resource Requirement Alternative can be
found in Section 11 of this Manual and on PJM.com.

1.2 Participation in the PJM Capacity Market

Participants in the PJM Capacity Market, both Load Serving Entities and resource providers,
must comply with all applicable provisions of the PJM Open Access Transmission Tariff, PJM
Operating Agreement, and the PJM Reliability 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

Participation by Load Serving Entities (LSEs) in the RPM for load served in the PJM region is
mandatory, except 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 load in a PJM Zone during the Delivery Year
shall be responsible for paying a Locational Reliability Charge equal 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 directly
offering and clearing resources in the Base Residual Auction and Incremental Auctions or by
designating self-supplied resources (resources directly owned or resources contracted for
through unit-specific 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 depending upon how the clearing prices of the resources
compare to the Final Zonal Capacity Prices that apply to their unforced capacity obligations.

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

Resource providers with Existing Generation Capacity Resources, Planned Generation
Capacity Resources, bilateral contracts for unit-specific Capacity Resources, existing Demand
Resources, Planned Demand Resources, Energy Efficiency Resources, and Qualifying
Transmission Upgrades may participate in PJM’s Capacity Market, either in PJM’s Reliability
Pricing Model or the Fixed Resource Requirement Alternative, if these resources meet the
requirements specified in this Manual. Existing generation that is located outside of the PJM
market footprint may also be offered into PdJM’s Capacity Market, either in the Reliability 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:

* Available unforced capacity from Existing Generation Capacity Resources located within
the PJM market footprint; or

» Bilateral contracts for available unit-specific Capacity Resources that are Existing
Generation Capacity Resources located within the PJM market footprint.

» Generation is treated as existing for the purpose of must-offer requirement and
mitigation provisions when the generation is (a) in service at the commencement of
an RPM Auction or (b) not yet in service but has cleared an RPM Auction for any prior
Delivery Year. The Minimum Offer Price Rule (MOPR), as described in Section 5.4.5,
applies to a Planned Generation Capacity Resource until the first year for which it clears
an RPM Auction.

» External Generation Capacity Resource with an effective External Resource Must Offer
Agreement

Resource providers 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 Capacity Resource without an effective External Resource Must
Offer Agreement

» Planned Generation Capacity Resource (which includes new Generation Capacity
Resources and planned upgrades to Existing Generation Capacity Resources)

* Planned External Generation Capacity Resources (which includes new Generation
Capacity Resources and planned upgrades to Existing Generation Capacity Resources )

» Existing Demand Resources
* Planned Demand Resources
* Energy Efficiency Resources
* Qualifying Transmission Upgrades.

All participation by resource providers is subject to the market power mitigation rules described
in Attachment DD, Section 6 of the PJM Open Access Transmission Tariff.

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 17



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 18 of 260

‘g/ PJM Manual 18: PJM Capacity Market
Section 1: Overview of the PJM Capacity Market

1.2.3 Participation of PRD Providers

Starting with the 2016/2017 Delivery Year, PRD Providers may participate in PJM’s Capacity
Market, either in PJM’s Reliability Pricing Model or the Fixed Resource Requirement Alternative.
A PRD Provider is a PJM Member that is (1) a LSE that provides PRD; or (2) an entity without
direct load serving responsibilities that has entered contractual arrangements with end-use
customers served by a LSE that satisfy the eligibility criteria for PRD as specified in this Manual.

1.3 Definition and Purpose of the Reliability Pricing Model

The Reliability Pricing Model is the PJM resource adequacy construct that ensures that
adequate Capacity Resources, including planned and existing Generation Capacity Resources,
Energy Efficiency Resources and planned and existing Demand Resources will be made
available to provide reliable service to loads within the PJM Region.

The purpose of the RPM is to 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 is also designed to add stability and a locational nature to the
pricing signal. The RPM is a multi-auction structure designed to procure resource and PRD
commitments to satisfy the region’s unforced capacity obligation through the following market
mechanisms: a Base Residual Auction, Incremental Auctions and a Bilateral Market.

» Base Residual 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 (LSEs) through a Locational Reliability Charge.

* Incremental Auctions — At least three Incremental Auctions are conducted after the Base
Residual Auction to procure additional resource commitments needed to satisfy potential
changes in market dynamics that are known prior to the beginning of the Delivery Year.

* The First, Second, and Third Incremental Auctions are conducted to allow for
replacement resource procurement, increases and decreases in resource commitments
due to reliability requirement adjustments, and deferred short-term resource
procurement. Deferred short-term resource procurement applies prior to 2018/2019
Delivery Year.

* A Conditional Incremental Auction may be conducted if a Backbone transmission line is
delayed and results in the need for PJM to procure additional capacity in a Locational
Deliverability Area to address the corresponding reliability problem.

* The Bilateral Market — The bilateral market provides resource providers an opportunity
to cover any auction commitment shortages. The bilateral market also provides LSEs the
opportunity to hedge against the Locational Reliability Charge. The bilateral market is
facilitated through the arm system.

1.4 Implementation of the Reliability Pricing Model

The implementation of the Reliability Pricing Model began with the 2007/2008 Delivery Year.
PJM’s Planning Period is defined as an annual period from June 1 to May 31. The Delivery
Year is the Planning Period for which resources are being committed and for which a constant
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load obligation for the entire PJM region exists. For example, the 2012/2013 Delivery Year
corresponds to the June 1, 2012 - May 31, 2013 Planning Period.

The Transition Period of the RPM took place during the 2007/2008 through 2010/2011 Delivery
Years.

The steady-state condition of the RPM began with the 2011/2012 Delivery Year. Unless
otherwise specified, the rules and timeframes presented throughout this Manual are for the
steady-state condition of RPM.

1.5 Transition to Capacity Performance

Effective with the 2018/2019 Delivery Year1, PJM introduced Capacity Performance requirement
that requires Capacity Resources to meet their commitments to deliver electricity whenever PJM
determines they are needed to meet power system emergencies and procured two capacity
product types through RPM Auctions: Capacity Performance Resources and Base Capacity
Resources. The Base Capacity Resource product-type will be phased out such that only
resources that meet the requirements of the Capacity Performance Resource product-type will
be used to meet the PJM Region’s reliability and resource adequacy needs effective with the
2020/2021 Delivery Year.

For a Capacity Resource to qualify as a Capacity Performance Resource product type, the
resource must be capable of sustained, predictable operation that allows the resource to be
available throughout the entire Delivery Year to provide energy and reserves whenever PJM
determines an emergency condition exists. For a Capacity Resource to qualify as a Base
Capacity Resource product type the resource is not expected to be capable of sustained,
predictable operation that allows the resource to be available throughout the entire Delivery
Year; however, the resource must provide enhanced assurance to provide energy and reserves
during hot weather operations. Since Base Capacity Resources do not provide the same
availability and reliability benefit as Capacity Performance Resources, constraints are imposed
on the quantity of Base Capacity Resources that can be procured in RPM Auctions for the
2018/2019 and 2019/2020 Delivery Years.

Internal and external Generation Capacity Resources that can qualify as Capacity Performance
Resource product type, Demand Resources that meet Capacity Performance DR product type
requirements, Energy Efficiency resources that provide permanent, continuous load reduction
during both summer and winter peak seasons in accordance with the Capacity Performance
EE product type requirements, Capacity Storage Resources, and Qualifying Transmission
Upgrades are eligible to offer as the Capacity Performance product-type. Resources that clear
and have a Capacity Performance Resource Commitment are subject to Non-Performance
Assessment during the relevant Delivery Year in accordance with Section 8.4A of this manual.

Internal and external Generation Capacity Resources, Capacity Storage Resources, Demand
Resources that meet Base Capacity DR product type requirements, Energy Efficiency
Resources which only provide permanent, continuous load reduction during the defined EE

' For FRR Entities, Capacity Performance and Base Capacity resources are effective
for the 2019/2020 Delivery Year. Limited DR, Extended Summer DR, and Annual
Resources remain effective for FRR Entities through the 2018/2019 Delivery Year. Capacity
Performance Resources are solely effective for 2020/2021 Delivery Year.
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Performance Hours are eligible to offer as the Base Capacity Resource product type for the
2018/2019 and 2019/2020 Delivery Years. Resources that clear and have a Base Capacity
Resource Commitment are subject to Non-Performance Assessment in the months of June
through September of the relevant Delivery Year in accordance with Section 8.4A of this
manual.

Capacity Performance Transition Incremental Auctions were conducted in 2015 to procure a
percentage of the PJM Region’s Reliability Requirement as Capacity Performance Resources
on a voluntary basis for the 2016/2017 and 2017/2018 Delivery Years. The 2016/2017 and
2017/2018 Capacity Performance Transitional Incremental Auctions were held in accordance
with the Capacity Performance Transition Incremental Auction schedule posted on the PJM
website. Business Rules specific to the Capacity Performance Transitional Incremental Auctions
are posted on the PJM website.
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Section 2: Resource Adequacy

Welcome to the Resource Adequacy section of the PUM Manual for the PJM Capacity Market.
In this section, you will find the following information:

* An overview description of resource adequacy (see “Overview of Resource Adequacy”)

* The role of load deliverability in the Reliability Pricing Model (see “Role of Load
Deliverability in the Reliability Pricing Model”)

* The business rules for Locational Constraints in the Reliability Pricing Model (“see
Locational Constraints in the Reliability Pricing Model”)

* The definitions of Reliability Requirements (see “Reliability Requirements”)

2.1 Overview of Resource Adequacy

The purpose of PdJM RTO resource adequacy is to determine the amount of Capacity
Resources that can be required to serve the forecast load and satisfy the PJM reliability
criterion. PJM performs an assessment of resource adequacy each year for an eleven-year
future period. The analysis considers load forecast uncertainty, forced outages of Generation
Capacity Resources, as well as planned and maintenance outages. In PJM, studies are
performed using the installed capacity values of resources. The reliability value of a resource
depends on two variables: the installed capacity of the resource and a measure of the
probability that a resource will not be available due to forced outages or forced de-ratings. The
reliability criterion is based on Loss of Load Expectation (LOLE) not exceeding one occurrence
in ten years. The resource requirement to meet the reliability criterion is expressed as the
Installed Reserve Margin (IRM) as a percentage of forecast peak load.

2.1.1 Installed Reserve Margin

The Installed Reserve Margin (IRM) for the Delivery Year is the measure calculated to establish
the level of installed capacity resources that will provide an acceptable level of reliability
consistent with the PJM Reliability Principles and Standards. The IRM is determined by PJM in
accordance with the PJM Reserve Requirements Manual (M-20).

Note:

The Installed Reserve Margin (IRM) is approved by the PJM Board of Managers and posted
by February 1 prior to its use in the Base Residual Auction for the Delivery Year. An Updated
IRM is approved by the PJM Board of Managers and posted one month prior to its use in

an Incremental Auction for the Delivery Year. The Updated IRM that is posted for the Third
Incremental Auction for the Delivery Year is the final IRM for the Delivery Year.

2.1.2 Peak Load Forecasts

PJM produces peak load forecasts for use in the RPM auction clearing processes and for
planning purposes. In RPM, the load forecasts will be used to determine the RTO Reliability
Requirement. PJM will determine annual peak load forecasts for the RTO and zones for use in
the RPM Auction clearing process.
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The Preliminary RTO Peak Load Forecast and the Preliminary Zonal Peak Load Forecasts
for the Delivery Year are determined by PJM in accordance with the Load Forecasting and
Analysis Manual (M-19).

Note:
The Preliminary RTO and Zonal Peak Load Forecasts are determined and posted by February 1
prior to the Base Residual Auction for the Delivery Year.

Updated RTO and Zonal Peak Load Forecasts for the Delivery Year are determined by PJM in
accordance with the Load Forecasting and Analysis Manual (M-19).

Note:
Updated RTO and Zonal Peak Load Forecasts are posted no later than one month prior to the
First and Second Incremental Auctions.

The Final RTO Peak Load Forecast and the Final Zonal Peak Load Forecasts for the Delivery
Year are determined by PJM in accordance with the Load Forecasting and Analysis Manual
(M-19).

Note:
The Final RTO and Zonal Peak Load Forecasts are posted no later than one month prior to
the Third Incremental Auction.

Load forecasts are also used in the determination of other planning and auction parameters
such as Capacity Emergency Transfer Limit (CETL), Capacity Emergency Transfer Objective
(CETO), Capacity Import Limits, and RPM Zonal Scaling Factors. These parameters are
discussed in detail in later sections of this Manual.

2.1.3 Pool-wide Average EFORd

To account for the forced outage rates of generation capacity resources, an Equivalent Forced
Outage Rate (EFORAd) for each generating unit in the PJM RTO is calculated. Equivalent
Demand Forced Outage Rate (EFORJ) 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
to generate. See Generator Resource Performance Indices Manual (M-22)for equations and
details.

The Pool-wide Average EFORA for the Delivery Year is the average of the EFORd values based
on five years history, weighted for unit capability and expected time in service, attributable to

all units that are expected to be in service during the Delivery Year. Prior to the 2018/2019
Delivery Year, the Pool-Wide Average EFORd does not include forced outage events that are
outside management control (referred to as OMC events). The Pool-wide Average EFORd is
determined by PJM in accordance withthe PJM Reserve Requirements Manual (M-20).

Note:

The Pool-wide average EFORd is posted by February 1 prior to its use in the Base Residual
Auction for the Delivery Year. An updated Pool-wide average EFORd is posted one month prior
to its use in an Incremental Auction for the Delivery Year. The Pool-wide average EFORd that
is posted for the Third Incremental Auction for the Delivery Year is the final pool-wide average
EFORJ for the Delivery Year.
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2.1.4 Forecast Pool Requirement

While IRM multiplied by peak load forecasts provides the installed capacity required to meet

the reliability criterion, the Forecast Pool Requirement (FPR) multiplied by peak load forecasts
provides unforced capacity 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 Pool 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 acceptable level of reliability
consistent with PJM Reliability Principles and Standards.

The following parameters are values used in the determination of Forecast Pool Requirement:
* Installed Reserve Margin (IRM)
* Pool-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+InstalledReserveMargin)* (1- PoolWideAverageEFORd)

Note:

The Forecast Pool Requirement (FPR) is approved by the PJM Board of Managers and
posted by February 1 prior to its use in the Base Residual Auction for the Delivery Year. An
Updated FPR is approved by the PJM Board of Managers and posted one month prior to its use
in an Incremental Auction for the Delivery Year. The Updated FPR that is posted for the Third
Incremental Auction for the Delivery Year is the final FPR for the Delivery Year.

2.2 Role of Load Deliverability in the Reliability Pricing Model

The process of determining the Installed Reserve Margin (IRM) that meets the PJM reliability
criterion assumes that the internal RTO transmission is adequate and any generation can be
delivered to any load without transmission constraints. This process helps in determining the
minimum possible IRM for the RTO. However, since transmission may have limitations, after
IRM is determined, a Load Deliverability analysis is conducted. The RTO is divided into different
sub-regions for this analysis. These sub-regions are referred to as Locational Deliverability
Areas (LDAs) in the Reliability Pricing Model.

The first step in the Load Deliverability analysis is to determine the transmission 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 megawatts and valued as unforced capacity. The
standard generation reliability evaluation model is used to determine CETO. For more details
regarding the CETO analysis, please see Manual 20: Reserve Requirements.

The second step in Load Deliverability analysis is to determine the transmission import
capability limit for each LDA using the transmission analysis models. For this analysis, a
Transmission Upgrade including transmission facilities at voltages of 500 kV or higher that is in

2 The terms in this equation are expressed in decimal form.

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 23



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 24 of 260

‘g/ PJM Manual 18: PJM Capacity Market
Section 2: Resource Adequacy

an approved Regional Transmission Expansion Plan (“Backbone Transmission”) will be included
in the system model only if it satisfies the project development milestones set forth in the tariff.
This import capability limit is called Capacity Emergency Transfer Limit (CETL), expressed

in megawatts and valued as unforced capacity. For more details regarding CETL analysis,
please see Manual 14B: PJM Region Transmission Planning Process, Attachment C: PJM
Deliverability Testing Methods.

If CETL value is less than CETO value, transmission upgrades are planned under the Regional
Transmission Expansion Planning Process (RTEPP). However, higher than anticipated load
growth and unanticipated retirements may result in the CETL value being less than CETO value
with no lead time to build transmission upgrades to increase CETL value. These conditions
could result in locational constraints in the RTO.

Effective with the 2017/2018 Delivery, the Reliability Pricing Model recognizes locational
constraints that limit the delivery of generation capacity to PJM from areas outside of PJM (i.e.,
Capacity Import Limits). The Capacity Import Limit Calculation Procedure is performed by PJM
to establish the amount of power that can be reliably transferred to PJM from defined regions
external to PJM. For more details regarding Capacity Import Limit Calculation Procedure, please
see Manual 14B: PJM Region Transmission Planning Process, Attachment G.11, PJM
Capacity Import Limit Calculation Procedure.

2.3 Locational Constraints in the Reliability Pricing Model

When a capacity market does not have the ability to price capacity on a locational basis,

all the resources in the market are valued equally. When this occurs, it is possible to have
excess reserves in the RTO and relatively low capacity prices. This market signal will result

in generation capacity retirements. In some areas of the RTO these retirements will create
reliability violations. These conditions will indicate that a higher value for resources is required
to be recognized in constrained locations to incent existing generating capacity to remain in
service, and new capability to be built in the form of generation resources, demand resources,
energy efficiency resources, or merchant transmission upgrades. One of the key features of
RPM is the recognition of locational value of capacity.

Locational Constraints are localized intra-PJM capacity import capability limitations (low CETL
margin over CETO) that are caused by transmission facility limitations or voltage limitations
that are identified for a Delivery Year in the PJM Regional Transmission Expansion Planning
Process (RTEPP) prior to each Base Residual Auction. Such locational constraints are included
in the RPM to recognize and to quantify the locational value of capacity within the PJM region.

For the 2017/2018-2019/2020 Delivery Years, locational constraints are expanded to include
Capacity Import Limits to recognize the transfer limitations on the delivery of external generation
capacity to the PJM region and quantify the locational value of capacity located outside the PJM
region.
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Note:

CETOs and CETLs for the LDAs to be modeled in all RPM Auctions for the Delivery Year are
posted by February 1 prior to their use in the Base Residual Auction for the Delivery Year.
Updated CETOs and CETLs for the modeled LDAs are posted one month prior to its use in an
Incremental Auction for the Delivery Year.

For the 2017/2018-2019/2020 Delivery Years, a region-wide Capacity Import Limit and Capacity
Import Limits for external source zones are posted by February 1 prior to their use in the Base
Residual Auction for the Delivery year and posted one month prior to their use in an Incremental
Auction for the Delivery Year.

2.3.1 Locational Deliverability Areas

In the development of the Reliability Pricing Model, the RTEP Process identified 27 sub-regions
referred to as Locational Deliverability Areas for evaluating the locational constraints. LDAs
include EDC zones, sub-zones, and combination of zones.

The 27 LDAs (highlighted in boldface) and an LDA'’s relationship to an immediate parent LDA
are listed below:

*  RTO=> Western PJM

+ RTO => Western PJM => ComEd

*+ RTO => Western PJM => AEP

*+ RTO => Western PJM => Dayton (may be listed as DAY)

*+ RTO => Western PJM => Duquesne (may be listed as DLCO or DUQ)
+ RTO => Western PJM => APS

+ RTO => Western PJM => ATSI

+  RTO => Western PJM => ATSI => Cleveland (may be listed as ATSI-Cleveland)
+ RTO => Western PJM => DEOK

+ RTO => Western PJM => EKPC

+ RTO => Dominion (may be listed as DOM)

+ RTO =>MAAC?

+  RTO => MAAC => WMAAC*

+ RTO => MAAC => WMAAC => MetEd

+ RTO => MAAC => WMAAC => PPL (may be listed as PL)

+ RTO =>MAAC => WMAAC => Penelec (may be listed as PENLC)

+ RTO =>MAAC => EMAAC®

3 MAAC LDA represents the Mid-Atlantic Region (MAR).
4 WMAAC LDA represents the Western Mid-Atlantic Region (WMAR)
5 EMAAC LDA represents the Eastern Mid-Atlantic Region (EMAR)
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+ RTO =>MAAC => EMAAC => AE (may be listed as AECO)
*+ RTO => MAAC => EMAAC => PSEG (may be listed as PS)

« RTO =>MAAC => EMAAC => PSEG => PSEG northern region (may be listed as
PSEG N or PSNORTH)

+ RTO =>MAAC => EMAAC => PECO
+ RTO => MAAC => EMAAC => JCPL
+ RTO => MAAC => EMAAC => DPL

+ RTO =>MAAC => EMAAC => DPL => DPL southern region (may be listed as DPL S
or DPLSOUTH)

« RTO => MAAC => EMAAC =>RECO
« RTO => MAAC => SWMAAC?®

« RTO => MAAC => SWMAAC => BGE

+  RTO => MAAC => SWMAAC => PEPCO

2.3.2 Constrained Locational Deliverability Areas (LDASs)

An LDA with Capacity Emergency Transfer Limit (CETL) less than 1.15 times Capacity
Emergency Transfer Objective (CETO) will be modeled as a constrained LDA in RPM. In
addition, an LDA will be modeled if (a) such LDA had a Locational Price Adder in any one or
more of the three immediately preceding Base Residual Auctions; (b) such LDA is determined
by PJM to likely have a Locational Price Adder based on historic offer price levels; and (c)
EMAAC, SWMAAC, and MAAC LDAs will be modeled as constrained LDAs regardless of

the outcome of the above tests.” PJM may decide to model the LDA as a constrained LDA
regardless of the outcome of the above tests if there are other reliability concerns. A Reliability
Requirement and a Variable Resource Requirement Curve will be established for each
constrained LDA to be modeled in the RPM Base Residual Auction. See Section 2.4, 3, and

5 of this Manual for the details on Reliability Requirement, Variable Resource Requirement
Curve, and RPM Auctions, respectively. The constrained Locational Deliverability 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 Locational Price Adder in any Base Residual Auction, PJM shall
perform an analysis to determine if any new generation, new demand resource or Qualifying
Transmission Upgrades were cleared in that LDA in such Base Residual Auction. New
generation or new demand resources include incremental upgrades to existing resources
beyond historic installed capacity levels or new resource installations. If any LDA has a
Locational Price Adder and if no new generation, new demand resource 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.

6 SWMAAC LDA represents the Southwest Mid-Atlantic Region (SWMAR).
7 Prior to the 2012/2013 Delivery Year, an LDA with CETL less than 1.05 times CETO was modeled as a constrained LDA

in RPM. No additional criteria were considered in the modeling of a constrained LDA prior to the 2012/2013 Delivery Year.
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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 zero

in the LDA. If the transmission upgrade is feasible and cost beneficial over the next ten

year period, then the transmission upgrade shall be included in the Regional Transmission
Expansion Plan as soon as possible. The annual costs of such upgrade shall (1) be allocated
across zones based on each zone’s pro-rata share of load in such LDA and (2) within each zone
to all LSEs serving load in the LDA, pro rata based 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 “PJM Regional Transmission Planning 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 LDA that is an aggregate of Zones), if such new area is projected
to have a CETL less than 1.158 times the CETO of the area, or if warranted by other reliability
concern. In addition, any Party may propose, and PJM would evaluate, possible LDAs under
such standards.

2.3.4 Capacity Import Limits

For the 2017/2018-2019/2020 Delivery Years, Capacity Import Limits for the PJM Region

and for each of several external source zones will be implemented in each RPM auction as
locational constraints that limit the delivery of capacity from areas outside of PJM. The Capacity
Import Limits for the PUM Region and each external source zone are determined by PJM in
accordance with Manual 14B: PJM Region Transmission Planning Process, Attachment
G.11, PJM Capacity Import Limit Calculation Procedure. External source zones are
identified in Manual 14B and are groupings of one or more balancing authority areas that may
need to be periodically modified based on changing system patterns or operational data, as well
as changes in RTO/ISO membership. The initial Capacity Import Limit implementation employs
five external source zones:

* Northern Zone: NYISO & ISONE

«  Western Tier 1 Zone: MISO East, MISO West & OVEC
*  Western Tier 2 Zone: MISO Central & MISO South

» Southern Tier 1 Zone: TVA & LGEE

* Southern Tier 2 Zone: VACAR (non-PJM)

The Capacity Import Limit for the PJM Region and Capacity Import Limits for each external
source zone are determined for each Delivery Year, posted with the RPM Auction planning
parameters, and implemented as locational constraints in the RPM Auction clearing process.
The Capacity Import Limit for the PJM region represents the maximum amount of external
capacity that can be cleared in the RPM Auctions for such Delivery Year. The Capacity Import
Limit for an external source zone represents the maximum amount of external capacity located
in the external source zone that can be cleared in RPM Auctions for such Delivery Year. If the
Capacity Import Limit for the PJM Region or for an external source zone binds in the auction

8 Prior to the 2012/2013 Delivery Year, the CETL/CETO threshold was 1.05.
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clearing process, the resource clearing price for external generation resources located in the
external source zone will be lower than the resource clearing price for resources located in the
unconstrained area of the PJM region.

External generation resources offering into RPM Auctions, committing to an FRR Capacity
Plan, or being used for replacement capacity for the 2017/2018, 2018/2019, or 2019/2020
Delivery Years will be subject to the Capacity Import Limits unless the resource is a Prior

CIL Exception External Resource. A Prior CIL Exception External Resource is defined as an
external Generation Capacity Resource for which (1) a Capacity Market Seller had, prior to May
9, 2017, cleared a Sell Offer in an RPM Auction under the exception provided to the definition
of Capacity Import Limit as set forth in Article 1 of the Reliability Assurance Agreement or (2)
an FRR Entity committed, prior to May 9, 2017, in an FRR Capacity Plan under the exception
provided in the definition of Capacity Import Limit. In the event only a portion (in MW) of an
external Generation Capacity Resource has a Pseudo-Tie into the PJM Region, that portion of
the external Generation Capacity Resource, which can include up to the maximum megawatt
amount cleared in any prior RPM auction or committed in an FRR Capacity Plan (and no other
portion thereof), is eligible for treatment as a Prior CIL Exception External Resource if such
portion satisfies the requirements of the first sentence of this definition .

The total MW quantity associated with Prior CIL Exception External Resources for a Delivery
Year in an external source zone plus the Capacity Import Limit for the external source zone
may not exceed the total MW quantity of confirmed Network External Designated Transmission
Service less the allocation of Capacity Benefit Margin (CBM) The Capacity Benefit Margin of
3,500 MW is allocated to the external source zones pro-rata based on the ratio of the First
Contingency Total Transfer Capability (FCTTC) of the external source zone to the simultaneous
(region-wide) FCTTC on such interface. The total MW quantity associated with Prior CIL
Exception External Resources for a Delivery Year across all external source zones plus the
region-wide Capacity Import Limit may not exceed the total MW quantity of confirmed Network
External Designated Transmission Service for all interfaces less the Capacity Benefit Margin.
PJM will reduce the region-wide CIL and/or ClLs for external source zones by the quantity
necessary to ensure the total quantity of confirmed Network External Designated Transmission
Service less a CBM value on interface(s) is not exceeded. In addition to ensuring that the

CIL used in the auction plus the granted exceptions does not exceed the confirmed Network
External Designated Transmission Service less the CBM value, PJM is also ensuring that the
CIL used in the auction plus the granted exceptions does not exceed the FCTTC less the CBM
value for region-wide CIL and the external source zones ClILs used in the auction. PJM shall
post the updated CILs, aggregate MW quantities of Prior CIL Exception External Resources by
external source zones, MWs of confirmed Network External Designated Transmission Service,
and First Contingency Total Transfer Capability (FCTTC) MWs for external interfaces no later
than two (2) business days prior to the commencement of the offer period for the RPM Auction.

An external generation resource intending to commit for the 2017/2018, 2018/2019, or
2019/2020 Delivery Year, that has not met the definition of a Prior CIL Exception External
Resource or satisfied the requirements in Section 4.2.2 or 4.2.4 to offer as an external Capacity
Performance Resource, may only offer as a Base Capacity product and will be subject to the
Capacity Import Limits.
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2.4 Reliability Requirements

In the PJM Capacity Market, reliability requirements, or reserve requirements, represent the
target level of reserves required to meet PJM Reliability Standards and Principles. It is important
to note that the Installed Reserve Margin (IRM) and the Forecast Pool Requirement (FPR)
represent the level of reserves required, but are expressed in different capacity values. The IRM
is 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 forecast 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 accordance with PJM’s
Rules and Procedures, also referred to as “Iron in the Ground”. The unforced capacity (UCAP)
value of a generation resource is 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 used to
establish the target reserve levels, valued as unforced capacity that will be cleared in 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 and for EE
Resources as described in Section 2.4.5 of this manual. Therefore, when known, the Unforced
Capacity Obligations for FRR entities will be removed from the calculation of the Reliability
Requirements for the RTO and any LDAs. Reliability Requirements for the region and for any
affected LDA are further adjusted for PRD proposed in an approved PRD Plan or committed
following an RPM Auction.

2.4.1 PJM Region Reliability Requirement

The PJM Region Reliability Requirement, valued in unforced capacity terms, is the RTO Peak
Load Forecast, multiplied by the approved Forecast Pool Requirement for the PJM Region, less
the sum of Preliminary Unforced Capacity Obligations of the FRR Entities in the PJM Region,
plus any necessary adjustment for EE Resources per Section 2.4.5 of this manual, and less any
necessary adjustment for PRD proposed in an approved PRD Plan or committed following an
RPM Auction.

RTORelReq =
(RTOPeakLoadForecast*FPR)-2 PrelimUCapOblig, . Entity AdjEE- AdeRD

2.4.2 Reliability Requirement in Locational Deliverability Areas

The Locational Deliverability Area Reliability Requirement is the projected internal capacity

(in UCAP terms) in the LDA plus the Capacity Emergency Transfer Objective (CETO) for the
Delivery Year, as determined by the RTEP process, less the minimum internal resources (in
UCAP terms) required for the FRR Entities located in the LDA, plus any necessary adjustment
for EE Resources per Section 2.4.5 of this manual, and less any necessary adjustment for PRD
proposed in an approved PRD Plan or committed in any RPM Auction for PRD located in the
LDA.

LDARelReq =
LDAInternal Capacity + LDACETO -

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 29



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 30 of 260

‘% PJM Manual 18: PJM Capacity Market
Section 2: Resource Adequacy

(MininternalResourceserr Entity +AdjEE - AdeRD)

2.4.3 Minimum Annual/Extended Summer Resource Requirements (2014/2015 — 2016/2017
Delivery Years)

Starting with the 2014/2015 Delivery Year, two additional demand resource products have
been established - one available throughout the year (Annual DR) and another available for an
extended summer period (Extended Summer DR). These new products have fewer limitations
than the Limited Demand Resource product (Limited DR). New auction rules effective with the
2014/2015 BRA recognize the greater reliability value associated with less limited resources by
establishing and enforcing a minimum requirement on the commitment of less limited products.
The Minimum Annual Resource Requirement is the minimum amount of capacity sought to

be procured in each auction from Annual Resources (Annual Resources include generation
capacity resources, energy efficiency resources and annual demand resources). The Minimum
Extended Summer Resource Requirement is the minimum amount of capacity sought to be
procured in each auction from Extended Summer Demand Resources and Annual Resources.

Minimum Annual and Minimum Extended Summer Resource Requirements are established
for the RTO and each modeled LDA and the auction clearing process can select Extended
Summer DR or Annual Resources out of merit order, if necessary, to procure the minimum
required quantities, similar to the way in which RPM auctions can select resources out of merit
order to address locational constraints. In those cases where one or both of the minimum
resource requirements do bind in the auction solution, just as with resources selected to
resolve locational constraints, resources selected to meet the necessary minimum resource
requirements will receive an adder to the system marginal price of capacity (in addition to any
locational price adder(s) received to resolve locational constraints).

For the RTO, the Minimum Annual Resource Requirement is equal to the RTO Reliability
Requirement minus [the Sub-Annual Reliability Target for the RTO in Unforced Capacity]. For an
LDA, the Minimum Annual Resource Requirement is equal to the LDA Reliability Requirement
minus [the LDA CETL] minus [the Sub-Annual Reliability Target for the LDA in Unforced
Capacity]. The LDA CETL may be adjusted pro-rata for the amount of load in the LDA served
under the FRR Alternative. The Sub-Annual Reliability Target (formerly known as the Extended
Summer Demand Reliability Target) for the PUM Region or an LDA is the maximum amount of
the combination of Extended Summer Demand Resources and Limited Demand Resources in
Unforced Capacity determined by PJM to be consistent with the maintenance of reliability as
more fully described in the PJM Manual for Reserve Requirements (M-20).

For the RTO, the Minimum Extended Summer Resource Requirement is equal to the RTO
Reliability Requirement minus [the Limited Demand Resource Reliability Target for the RTO in
Unforced Capacity]. For an LDA, the Minimum Extended Summer Resource Requirement is
equal to the LDA Reliability Requirement minus [the LDA CETL] minus [the Limited Demand
Resource Reliability Target for the LDA in Unforced Capacity]. The LDA CETL may be adjusted
pro-rata for the amount of load in the LDA served under the FRR Alternative. The Limited
Demand Resource Reliability Target for the PJM Region or an LDA is the maximum amount

of Limited Demand Resources in Unforced Capacity determined by PJM to be consistent

with the maintenance of reliability as more fully described in the PJM Manual for Reserve
Requirements (M-20).
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2.4 3A Limited Resource Constraint & Sub-Annual Resource Constraint (Effective for the
2017/2018 Delivery Year)

Effective for the 2017/2018 Delivery Year, the greater reliability value associated with the less
limited demand resource products are recognized by establishing and enforcing a maximum
requirement on the commitment of less limited products. The Limited Resource Constraints set
the maximum level of Limited Resources to be procured in RPM Auctions for the Delivery Year.
The Sub-Annual Resource Constraints set the maximum level of Limited Demand Resources
and Extended Summer Demand Resources to be procured in RPM Auctions for the Delivery
Year.

Limited Resource Constraints and Sub-Annual Resource Constraints are established for the
RTO and each modeled LDA and the auction clearing process can select Annual Resources
or Extended Summer DR in out of merit order, if necessary, to enforce Limited Resource
Constraints or Sub-Annual Resource Constraints. In those cases where one or both of the
resource constraints bind in the auction solution, Limited Demand Resources and/or Extended
Summer Demand Resources selected will receive a decrement to the system marginal price of
capacity (in addition to any locational price adder(s) received to resolve locational constraints).

For the RTO, the Limited Resource Constraint is equal to the Limited Demand Resource
Reliability Target for the RTO in unforced capacity minus the Short-term Resource Procurement
Target for the RTO. For an LDA, the Limited Resource Constraint is equal to the Limited
Demand Resource Reliability Target for the LDA in unforced capacity minus the Short-term
Resource Procurement Target for the LDA. The Limited Demand Resource Reliability Target for
the PJM Region or an LDA is the maximum amount of Limited Demand Resources in Unforced
Capacity determined by PJM to be consistent with the maintenance of reliability as more fully
described in the PJM Manual for Reserve Requirements (M-20).

For the RTO, the Sub-Annual Resource Constraint is the equal to the Sub-Annual Resource
Reliability Target for the RTO minus the Short-term Resource Procurement Target for the

RTO. For an LDA, the Sub-Annual Resource Constraint is equal to the Sub-Annual Resource
Reliability Target for the LDA minus the Short-term Resource Procurement Target for the LDA.
The Sub-Annual Reliability Target (formerly known as the Extended Summer Demand Reliability
Target) for the PJM Region or an LDA is the maximum amount of the combination of Extended
Summer Demand Resources and Limited Demand Resources in Unforced Capacity determined
by PJM to be consistent with the maintenance of reliability as more fully described in the PJM
Manual for Reserve Requirements (M-20).

2.4.3B Base Capacity Demand Resource Constraint and Base Capacity Resource
Constraint (2018/2019 & 2019/2020 Delivery Years)

Effective for the 2018/2019 and 2019/2020 Delivery Years, the greater reliability value
associated with Capacity Performance Resources are recognized by establishing and enforcing
a maximum requirement on the commitment of less-available resources. The Base Capacity
Demand Resource Constraints set the maximum level of Base Capacity Demand Resources
and Base Capacity Energy Efficiency Resources to be procured in RPM Auctions for the
Delivery Year. The Base Capacity Resource Constraints set the maximum level of Base
Capacity Demand Resources, Base Capacity Energy Efficiency Resources, and Base Capacity
Generation Resources to be procured in RPM Auctions for the Delivery Year.

Base Capacity Demand Resource Constraints and Base Capacity Resource Constraints are
established for the PJM Region and each modeled LDA and the auction clearing process
can select Base Capacity Generation Resources and Capacity Performance Resources in
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out of merit order, if necessary, to enforce Base Capacity Demand Resource Constraints

and Base Capacity Resource Constraints. In those cases where one or both of the resource
constraints bind in the auction solution, Base Capacity Demand Resources, Base Capacity
Energy Efficiency Resources, and/or Base Capacity Generation Resources selected will receive
a decrement to the system marginal price of capacity (in addition to any locational price adder(s)
received to resolve locational constraints).

The Base Capacity Demand Resource Constraint for PUM Region or LDA is expressed as

a reliability target percentage of the forecasted peak load of the PUM Region/LDA and is
converted to unforced capacity by multiplying the target percentage times the RTO/LDA
forecasted peak load reduced by the amount of forecasted peak load served under FRR
Alternative, times the Forecast Pool Requirement. The Base Capacity Demand Resource
Constraint for the PJM Region or an LDA is the maximum unforced capacity amount of Base
Capacity Demand Resources and Base Capacity Energy Efficiency Resources, determined
by PJM to be consistent with the maintenance of reliability as more fully described in the PJM
Manual for Reserve Requirements (M-20).

The Base Capacity Resource Constraint for PJM Region or LDA is expressed as a reliability
target percentage of the forecasted peak load of the PJM Region/LDA and is converted to
unforced capacity by multiplying the target percentage times the RTO/LDA forecasted peak load
reduced by the amount of forecasted peak load served under FRR Alternative, times (one minus
pool-wide average EFORd). The Base Capacity Resource Constraint for the PJM Region or an
LDA is the maximum unforced capacity amount of Base Capacity Demand Resources, Base
Capacity Energy Efficiency, and Base Capacity Generation Resources, determined by PJM to
be consistent with the maintenance of reliability as more fully described in the PUM Manual for
Reserve Requirements (M-20).

2.4.4 Adjustments to RPM Auction Parameters for PRD

After PRD Providers propose PRD commitments in their PRD Plans, and PJM reviews and
accepts those commitments, PJM will use the resulting PRD values to reduce the reliability
requirement to be satisfied for the region and for any affected Zones (or sub-Zonal LDAs). The
reliability requirement will be reduced by the quantity of UCAP that would have been procured
on behalf of the PRD load but that is now not needed due to the PRD loads’ commitment to
reduce consumption. The Reliability Requirement of the RTO and each affected LDA will be
reduced by a quantity equal to the Nominal PRD Value multiplied by the FPR. These reliability
requirement reductions will be considered in the development of the RTO/LDA Variable
Resource Requirement Curves, RTO/LDA Minimum Annual Resource Requirements and RTO/
LDA Minimum Extended Summer Resource Requirements (2014-2015-2016/2017 Delivery
Years), Limited Resource Constraints and Sub-Annual Resource Constraints ( 2017/2018
Delivery Year), and Base Capacity Demand Resource Constraints and Base Capacity Resource
Constraints (effective for 2018/2019 and 2019/2020 Delivery Years.)

2.4.5 Adjustments to RPM Auction Parameters for EE Resources

An Energy Efficiency (EE) Resource is a project that involves the installation of more efficient
devices/equipment, or the implementation of more efficient processes/systems, exceeding then-
current building codes, appliance standards, or other relevant standards, designed to achieve a
permanent, continuous reduction in electric energy consumption that is not reflected in the peak
load forecast prepared for the Delivery Year for which the EE Resource is proposed. Because
energy efficiency measures are reflected in the peak load forecast for a Delivery Year for which
an auction is being conducted, the auction parameters must be adjusted as described below for
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the EE Resource(s) that are proposed for that auction in order to avoid double-counting of the
energy efficiency measures.

After EE Providers propose EE Resource(s) in their EE Measurement and Verification

(M&V) Plans'®, and PJM reviews and accepts the Nominated EE Value of the proposed EE
Resource(s), PJM will use the resulting Nominated EE Value to: (1) create an EE Resource to
be offered into the upcoming auction, and (2) increase the reliability requirement to be satisfied
for the region and for any affected Zones (or sub-Zonal LDAs). For each Base Residual Auction,
the Reliability Requirement of the RTO and each affected LDA will be increased by the total
UCAP Value of all EE Resource(s) for which PJM accepted an EE M&V Plan for that auction,
and upon which PJM created an EE Resource to be offered into that upcoming BRA. If a first-
pass BRA solution shows that the ratio of the reliability requirement MW increase quantity to
the cleared EE MW quantity exceeds a pre-determined threshold ratio'"” then the Reliability
Requirement increase will be set equal to the cleared EE MW quantity of the first-pass BRA
solution times the threshold, and the second pass solution will be the final solution regardless
of the resultant ratio. Application of the threshold ratio in the BRA maintains any resultant BRA
add-back margin, as determined by the difference between the reliability requirement MW
increase of the BRA and the actual cleared quantity of EE MW in the BRA, at a MW level equal
to the quantity of EE Resources expected to clear in the Incremental Auctions for that Delivery
Year. For each Incremental Auction, the Reliability Requirement of the RTO and each affected
LDA will be adjusted by the total UCAP Value of all EE Resource(s) that clear in that auction,
but not until and only to the extent that the total EE Resource UCAP quantity cleared in all
auctions conducted for that Delivery Year exceeds the total Reliability Requirement increase
applied in the Base Residual Auction for that Delivery Year. This adjustment may be a negative
quantity in the Third Incremental Auction of each delivery year starting with the 2019/2020
Delivery Year, to ensure that the total MW quantity of EE add-back across all auctions for each
delivery year is equal to the total MW quantity of cleared EE resources across all auctions

for the delivery year. For the 2016/2017 Third Incremental Auction, the 2017/2018 Second
Incremental Auction, and the 2018/2019 First Incremental Auction, the Reliability Requirement
of the RTO and each affected LDA will be increased by the total UCAP Value of EE Resources
that cleared in all prior auctions for the relevant Delivery Year. This adjustment is required for
these auctions because these auctions will utilize a peak load forecast that reflects energy
efficiency measures while the prior auction for that delivery year utilized a peak load forecast
that did not reflect energy efficiency measures. For the Third Incremental Auctions for the
2016/2017, 2017/2018 and 2018/2019 Delivery Years, the Reliability Requirement of the RTO
and each affected LDA will be further increased by an estimate of the quantity of EE Resources
to be used to replace the commitment of Capacity Resources other than EE Resources'?.

9 Effective for RPM Auctions conducted after January 2016.

0 The requirements of an EE M&V Plan are described in Section 2 of Manual 18B.

™ The threshold ratio will be equal to the historical 3-year average ratio of the total EE
Resource UCAP MW cleared in all Auctions for a given Delivery Year divided by the total
EE Resource UCAP MW cleared in the BRA for that Delivery year,

This quantity is determined as the total EE Resource UCAP quantity cleared in all auctions
conducted for that Delivery Year plus the total UCAP Value of all EE Resource(s) for which
PJM accepted an EE M&V Plan for that Third Incremental Auction, multiplied by a factor
based on the quantity of non-EE Resource commitments replaced by EE Resources
divided by the total EE Resource UCAP quantity cleared in all auctions from the then
current Delivery Year

12
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This adjustment is required for these auctions in order to mitigate double-counting of energy
efficiency measures because such replacement is permitted for the Delivery Years through
and including the 2018/2019 Delivery Year. These reliability requirement increases will be
considered in the development of the RTO/LDA Variable Resource Requirement Curves, RTO/
LDA Minimum Annual Resource Requirements and RTO/LDA Minimum Extended Summer
Resource Requirements (2014-2015-2016/2017 Delivery Years), Limited Resource Constraints
and Sub-Annual Resource Constraints (2017/2018 Delivery Year), and Base Capacity Demand

Resource Constraints and Base Capacity Resource Constraints (effective for 2018/2019 and
2019/2020 Delivery Years.)
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Section 3: Demand in the Reliability Pricing Model

Welcome to the Demand in the Reliability Pricing Model section of the PUM Capacity Market
Manual. In this section, you will find the following information:

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

* The definition 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 Incremental Auctions (see “Demand Curves in
the Incremental 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 clearing of the RPM Auctions. A demand curve is defined in
advance of each RPM Auction.

In the Base Residual Auction, the demand curve is downward sloping and based on the variable
resource requirement concept. In RPM, a variable resource requirement is defined as a function
of price. The variable resource requirement is a family of price/quantity points that provide a
specified price for various levels of resources procured relative to the Installed Reserve Margin.
If the price exceeds the limit on the VRR, then the quantity of resources that is procured may

be less than the IRM requirement. Alternatively, if the price is low, additional resources may be
procured at a level greater than the IRM requirement. The cost of the supply that is procured at
the clearing price will be allocated to the Load Serving Entities. Therefore, a variable resource
requirement curve will reflect the reality that additional capacity above a target installed reserve
margin nevertheless has value.

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
load and operating reserves never reaches zero, even for large reserve margins. Thus,
reserves beyond the target are valuable 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 scarcity energy prices in the system and provide energy savings to Load Serving
Entities.

4. The fourth source of value is the reduction in capacity price volatility and the resulting
investment risk to capacity resources, in 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 that defines the price for a given level
of Capacity Resource commitment relative to the applicable reliability requirement. Variable
Resource Requirement Curves are defined for the PJM Region and each of the constrained
LDAs within the PJM region.

The purpose of the Variable Resource Requirement concept is to recognize the value of excess
resources 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 Region and each
Locational Delivery Area (LDA) are based on the following parameters defined prior to the RPM
Auctions:

+ Atarget level of reserve
* Cost of New Entry
* Net Energy & Ancillary Services (E&AS) Revenue Offset

« The Nominal PRD Value and PRD Reservation Prices that have been elected

The initial posting of the Variable Resource Requirement Curves will be based on no
adjustments related to FRR Entities’ Preliminary Unforced Capacity Obligations. A later posting
of the Variable Resource Requirement Curves with the FRR adjustments will be made shortly
after the approval of the FRR Capacity Plans for the RPM Auction Delivery Year considering
any changes in the FRR elections and after the approval of Energy Efficiency Measurement &
Verification Plans for RPM Auction.

Note:

The parameters of the Variable Resource Requirement Curve (i.e., RTO and LDA Reliability
Requirements, Cost of New Entry, and Net E&AS Revenue Offsets) will be posted by February
1 prior to the conduct of the Base Residual Auction for the Delivery Year.

The Variable Resource Requirement Curve for the PJM Region is based on a target level (i.e.,
the PJM Region Reliability Requirement less the Short Term Resource Procurement Target),
Cost of New Entry, and Net Energy & Ancillary Services (E&AS) Revenue Offset. Effective with
the 2018/2019 Delivery Year, the Short Term Resource Procurement Target is eliminated and
not considered in the development of the Variable Resource Requirement Curve for the PJM
Region.

For each LDA, the LDA Variable Resource Requirement Curve is based on a target level (i.e.,
the LDA Reliability Requirement less the LDA Short Term Resource Procurement Target),
Cost of New Entry, and Net E&AS Revenue Offset. Effective with the 2018/2019 Delivery Year,
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the LDA Short Term Resource Procurement Target is eliminated and not considered in the
development of the LDA Variable Resource Requirement Curve.

Inclusion of Variable Resource Requirement Curves in the Base Residual Auction clearing may
result in the level of resources being committed for a Delivery Year exceeding the applicable
PJM Region Reliability Requirement less the Short Term Resource Procurement Target or the
LDA Reliability Requirement less the LDA Short Term Resource Procurement Target, if the total
cost of resource procurement for the PJM Region or LDA is lower at the higher level of reliability
than it would be at the target level and the associated Variable Resource Requirement Curve
price.

3.3.1 Cost of New Entry

The value for Cost of New Entry (CONE) (in ICAP terms) is determined in accordance with
Attachment DD of the Open Access Transmission Tariff (OATT), Section 5.10 (a) (iv). The
Reference Resource is a combustion turbine (CT) generating station, configured with two
General Electric Frame 7FA turbines as defined in the OATT.

For the Incremental Auctions for the 2016/2017 and 2017/2018 Delivery Years, the Cost of New
Entry for the PJM Region and each modeled LDA shall be the respective value used in the Base
Residual Auction for such Delivery Year and LDA.

The gross Cost of New Entry values for the following four CONE Areas for the 2018/2019
Delivery Year are specified in the OATT, Section 5.10 (a) (iv)(A). :

1. AE, DPL, JCPL, PECO, PSEG, RECO (“CONE Area 17);
2. BGE, PEPCO (“CONE Area 27);

3. AEP, APS, COMED, DAYTON, DLCo, ATSI, DEOK, EKPC, Dominion (“CONE Area 3”);
and

4. METED, PENELEC, PPL (“CONE Area 4”).

Effective for the 2018/2019 Delivery Year, the gross Cost of New Entry value for the PJM Region
shall be the average of the gross CONE values for the four CONE Areas.

For the 2019/2020 Delivery Year, the gross CONE values specified in the OATT for the
2018/2019 Delivery Year shall be adjusted to reflect changes in generating plant construction
costs based on changes in the applicable United States Bureau of Labor Statistics (BLS)
Composite Index to establish the CONE values used in the development of the Variable
Resource Requirement Curves for the PJM Region and the modeled LDAs for all RPM Auctions
for the 2019/2020 Delivery Year.

The applicable BLS Composite Index for a Delivery Year and CONE Area shall be the most
recently published twelve-month change, at the time CONE values are required to be posted for
the Base Residual Auction for such Delivery Year, in a composite of the BLS Quarterly Census
of Employment and Wages for Utility System Construction (weighted 20%), the BLS Producer
Index for Construction Materials and Components (weighted 50%), and the BLS Producer

Price Index for Turbines and Turbine Generator Sets (weighted 30%). The Quarterly Census

of Employment and Wages for Utility System Construction will be based on the state of New
Jersey for CONE Area 1, Maryland for CONE Area 2, Ohio for CONE Area 3, and Pennsylvania
for CONE Area 4. For subsequent Delivery Years, the Benchmark CONE values will be the
CONE values used in the development of the Variable Resource Requirement Curves for the
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prior Delivery Year. The applicable BLS Composite Index for the Delivery Year will be applied
to the Benchmark CONE values to establish the CONE values used in the development of the
Variable Resource Requirement Curves for the PJM Region and the modeled LDAs for all RPM
Auctions for such Delivery Year.

3.3.2 Net Energy and Ancillary Services Offset
Pursuant to Attachment DD, Section 5.10(a)(v and vi) of the PJM Tariff, PJM determines a Net
Energy and Ancillary Services (E&AS) Revenue Offset for the PJM Region and for each Zone.

The Net E&AS Revenue Offset for the PJM Region for a Delivery Year is (a) the annual
average of the revenues that would have been received by the Reference Resource from

the PJM energy markets during a period of three consecutive calendar years preceding the
Base Residual Auction for such Delivery Year plus (b) an assumed value for ancillary services
revenues ($/MW-year) as set forth in the OATT.

The annual average of energy revenues for the PJM Region is based on (1) heat rate and other
characteristics of such Reference Resource; (2) daily natural gas prices averaged across the
fuel pricing points specified in the table below; (3) assumed variable operation and maintenance
expenses for such Reference Resource as set forth in the OATT; (4) actual PJM hourly average
LMP prices recorded in the PJM Region during such period; and (5) an assumption that the
Reference Resource would be dispatched for both Day-Ahead and Real-Time Energy Markets
on Peak-Hour Dispatch basis.

For the Incremental Auctions for the 2016/2017 and 2017/2018 Delivery Years, PJM will employ
for the purposes of developing the RTO and modeled LDA VRR Curves for such Delivery Years
the same calculated values of RTO and modeled LDA Net E&AS Revenue Offsets that were
used in the BRA for such Delivery Year.

For the 2018/2019 and subsequent Delivery Years, the Net E&AS Revenue Offset for each
Zone for a Delivery Year is determined using the same procedures and methods used to
determine the Net E&AS Revenue Offset for the PJM Region; provided, however, that (1) actual
hourly average LMPs for such Zone shall be used in place of the PJM Region hourly average
LMPs; and (2) daily natural gas prices at the fuel pricing points specified in the table below.

The fuel pricing point used for the purpose of establishing the Net E&AS Offset for each Zone is
provided in the table below.

Zone ‘ Fuel Pricing Point
AE, BGE, DPL, PEPCO, PSEG, & RECO Transco-Z6 (non-NY)
COMED Chicago Citygates
JCPL, METED,PECO, & PPL TETCO M3
DOM Transco-Z5 (non-WGL)
AEP, APS, ATSI, DAY, DEOK, DUQ, & EKPC Columbia-APP
PENELEC Dominion-NORTH
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Peak-Hour Dispatch means, for purposes of calculating the energy revenues in the Energy and
Ancillary Services Revenue Offset, that the Reference Resource is committed in the Day-Ahead
Energy Market in four distinct blocks of four hours of continuous output for each block from the
peak-hour period beginning with the hour ending 0800 EPT through to the hour ending 2300
EPT for any day when the average day-ahead LMP for the area for which the Net Cost of New
Entry is being determined is greater than, or equal to, the cost to generate (including the cost for
a complete start and shutdown cycle) for at least two hours during each four-hour block, where
such blocks shall be assumed to be committed independently; provided that, if there are not

at least two economic hours in any given four-hour block, then the Reference Resource shall

be assumed not to be committed for such block; and to the extent not committed in any such
block in the Day-Ahead Energy Market under the above conditions based on Day-Ahead LMPs,
is dispatched in the Real-Time Energy Market for such block if the Real-Time LMP is greater
than or equal to the cost to generate under the same conditions as described above for the Day-
Ahead Energy Market.

3.3.3 Net Cost of New Entry
The Net Cost of New Entry (Net CONE) for the PJM Region is the gross Cost of New Entry for
the PJM Region minus the Net E&AS Revenue Offset for the PJM Region.

For the 2016/2017 and 2017/2018 Delivery Year, the Net CONE (in ICAP terms) for a modeled
LDA shall be the Net CONE used for such modeled LDA in the Base Residual Auction for such
Delivery Year.

Effective with the 2018/2019 Delivery Year, PJM shall determine the Net Cost of New Entry

for each Zone that comprises the modeled LDA. The Net Cost of New Entry for a Zone is the
applicable gross Cost of Net Entry value for such Zone minus the Net E&AS Revenue Offset
for such Zone. The Net Cost of New Entry for the Zone is used for a sub-zonal LDA. The Net
Cost of New Entry for a modeled LDA shall be the average of the Net CONE values of all zones
within the modeled LDA.

3.4 Plotting the Variable Resource Requirement Curve

For the 2015/2016, 2016/2017, and 2017/2018 Delivery Years, the Variable Resource
Requirement Curve is plotted on a graph on which Unforced Capacity is on the x-axis and price
is on the y-axis using the following three points a, b, and c:

a. The price is equal to the greater of [the Cost of New Entry or 1.5 times (the Cost of
New Entry minus the Net E&AS Revenue Offset, referred to as “Net CONE”)] divided by
(one minus Pool-Wide Average EFORd) and Unforced Capacity is equal to [PJM Region
Reliability Requirement multiplied by (100% plus the approved IRM% minus 3%) divided
by (100% plus approved IRM %)] minus the RTO Short-Term Resource Procurement
Target

Basis for Price at Point a:

Greaterof [ CONEor1.5 (CONE-E & AS)]
1-Pool Wide EFORd

Basis for Quantity at Point a:

100%+IRM - 3%
[ RelReq ( (1000% +IRM) ) ] - Short- Term Resource Procurement Target
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b. The price is equal to Net CONE divided by (one minus Pool-Wide Average EFORd)
and Unforced Capacity equals [PJM Region Reliability Requirement multiplied by (100%
plus the approved IRM% plus 1%) divided by (100% plus approved IRM%)] minus the
RTO Short-Term Resource Procurement Target.

Basis for Price at Point b:

[1.0 (CONE-E & AS)]
7-Pool Wide EFORd

Basis for Quantity at Point b:

100%+ IRM + 1%
[ RelReq ( 1 0?)% +IRM) ) ] - Short- Term Resource Procurement Target

c. The price is equal to 0.2 times the Net CONE divided by (one minus Pool-Wide
Average EFORd) and Unforced 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 Procurement Target.

Basis for Price at Point c:

[0.2 (CONE-E & AS)]
7-Pool Wide EFORd

Basis for Quantity at Point c:

100%+ IRM + 59
[ RelReq ( (1?0% T IRM)A) ] - Short- Term Resource Procurement Target

For the 2018/2019 Delivery Year and subsequent Delivery Years, the Variable Resource
Requirement Curve is plotted on a graph on which Unforced Capacity is on the x-axis and price
is on the y-axis using the following three points a, b, and c:

a. The price is equal to the greater of [the Cost of New Entry or 1.5 times (the Cost of
New Entry minus the Net E&AS Revenue Offset, referred to as “Net CONE”)] divided
by (one minus Pool-Wide Average EFORd) and Unforced Capacity is equal to [PJM
Region Reliability Requirement multiplied by (100% plus the approved IRM% minus
0.2%) divided by (100% plus approved IRM %)].

Basis for Price at Point a:

Greaterof [ CONEor1.5 (CONE-E & AS)]
1-Pool Wide EFORd

Basis for Quantity at Point a:

(100%+ IRM - 0.2%)
[ RelReq —r700%+IRM)

b. The price is equal to 0.75 times Net CONE divided by (one minus Pool-Wide Average
EFORd) and Unforced Capacity equals [PJM Region Reliability Requirement multiplied
by (100% plus the approved IRM% plus 2.9%) divided by (100% plus approved IRM%)]..
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Basis for Price at Point b:

[0.75 (CONE-E & AS)]
7-Pool Wide EFORd

Basis for Quantity at Point b:

(100%+IRM+2.9%)]
(100%+IRM)

c. The price is equal to zero and Unforced Capacity equals [PJM Region Reliability
Requirement multiplied by (100% plus the approved IRM% plus 8.8%) divided by (100%
plus approved IRM %)].

[ RelReq

Basis for Price at Point c:
$0/ MW -day

Basis for Quantity at Point c:

(100%+ IRM + 8.8%) ]
[ RelReq —r700%+ IRM)

3.4.1 Plotting the Variable Resource Requirement Curves

The graph below illustrates the process for plotting the Variable Resource Requirement curves
for Delivery Years prior to 2018/2019 Delivery Year. The VRR Curve is plotted by combining a
horizontal line from the y-axis to point (a), a straight line connecting points (a) and (b), a straight
line connecting points (b) and (c), and a vertical line from point (c) to the x-axis.
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Exhibit 1: lllustrative Example of a Variable Resource Requirement Curve

Effective with the 2018/2019 Delivery Year, the VRR Curve is plotted by combining a horizontal
line from the y-axis to point (a), a straight line connecting points (a) and (b), a straight line
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connecting points (b) and (c). The price associated with point (c) is $0/MW-day; therefore, no
vertical line is needed to connect point (c) to the x-axis.

The same process shall be used to establish the Variable Resource Requirement Curve for
each LDA, except that the Locational Deliverability Area Reliability Requirement for such LDA
shall be substituted for the PJM Region Reliability Requirement, and the FRR adjustments will
be for the FRR Entities in the LDA.

Beginning with the 2018/2019 Delivery Year and continuing no later than for every fourth
Delivery Year thereafter, PJM will perform a review of the shape of the Variable Resource
Requirement Curve, CONE values, and Energy & Ancillary Services methodology, and any
FERC approved changes resulting from this review will be incorporated into the appropriate
BRA Auctions.

The Variable Resource Requirement Curve will be further adjusted to reflect the impact of any
PRD that is proposed in a PRD Plan and that is reviewed and accepted by PJM. To reflect
accepted PRD Plans, the Variable Resource Requirement Curve will be shifted leftward along
the horizontal axis by a quantity equal to the Nominal PRD Value multiplied by the FPR. This
quantity represents the quantity of Unforced Capacity that would have been procured in the
RTO on behalf of the PRD load but that is now not needed due to the PRD loads’ commitment
to reduce consumption. The curve will be shifted leftward in this manner only for those portions
of the curve that are at or above the PRD Reservation Price, since the PRD load can be
excluded only if the auction clears at or above that price. The Variable Resource Requirement
Curve for each LDA in which the PRD resides (including the RTO curve) will be shifted in the
exact same manner.

3.5 Demand Curves in the Incremental Auctions

The First, Second and Third Incremental Auctions provide both a forum for capacity suppliers to
purchase replacement capacity, and a means for PJM to adjust previously committed capacity
levels due to reliability requirement increases or decreases and to recoup the appropriate share
of the deferred Short-Term Resource Procurement Target (effective prior to 2018/2019 Delivery
Year). The demand curve in these auctions will be built based on a combination of buy bids
submitted by market participants and buy bids, if any, submitted by PJM.

PJM will recalculate the RTO and each LDA Reliability Requirement prior to each of the First,
Second, and Third Incremental Auctions based on an updated peak load forecast, updated
Installed Reserve Margin, and an updated Capacity Emergency Transfer Objective. The
recalculated Reliability Requirements are compared to the Reliability Requirements used in
the prior auction for the same Delivery Year and a determination is made as to the need for the
procurement and/or sale of capacity by PJM.

For the RTO and each LDA, PJM will sum the following component quantities to determine the
total quantity that it will seek to procure or release in each Incremental Auction:

« Effective prior to the 2018/2019 Delivery Year, the Short-Term Resource Procurement
Target Applicable Share (STRPTAS). For a 1st or 2nd Incremental Auction, the
STRPTAS is equal to 0.2 times the Short-Term Resource Procurement Target used in
the Base Residual Auction (BRA). For a 3rd Incremental Auction, the STRPTAS is equal
to 0.6 times the Short-Term Resource Procurement Target used in the Base Residual
Auction (BRA),
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* Plus the difference between the Updated Reliability Requirement minus the Reliability
Requirement utilized in the most recent prior auction conducted for that Delivery Year.
For a 1st or 2nd Incremental Auction, this difference is only considered if the change in
Reliability Requirement is greater than the lesser of 500 MW or 1% of the prior auction’s
Reliability Requirement. Note that this quantity is negative if the Updated Reliability
Requirement is less than the Reliability Requirement utilized in the most recent prior
auction.

* Plus/minus the amount of committed capacity that PJM sought to procure/release that
did not clear in the prior Incremental Auction for the same Delivery Year.

* Plus the amount of non-viable commitments associated with transition provisions of
sections 5.14E (Demand Response Legacy Direct Load Control Transition Provision,
2016/2017-2018/2019 Delivery Years), and Section 5.5A(c)(i)(B) (i.e., Prior CIL
Exception External Resources electing prior to Delivery Year Third Incremental Auction
to be relieved of their capacity obligation for such Delivery Year) of Attachment DD of
OATT.

* Minus any capacity PJM seeks to release in a parent LDA as a result of any Conditional
Incremental Auction commitments for the same Delivery Year.

If the result of such summation is a positive quantity, PJM will seek to procure such quantity
by employing a PJM buy bid represented by the portion of the Updated VRR Curve Increment
extending right from the left-most portion on that curve in a MW amount equal to the positive
quantity. Prior to the 2018/2019 Delivery Year, PJM will employ a PJM buy bid represented

by the entire portion of the Updated VRR Curve if the prior auction’s RTO/LDA Reliability
Requirement less Short-Term Resource Procurement Target exceeds the total capacity
committed in all prior auction’s by the threshold (lesser of 500 MW or 1% of prior auction’s
Reliability Requirement). Effective with the 2018/2019 Delivery Year, PJM will employ a PJM
buy bid represented by the entire portion of the Updated VRR Curve if the prior auction’s RTO/
LDA Reliability Requirement exceeds the total capacity committed in all prior auction’s by the
threshold (lesser of 500 MW or 1% of prior auction’s Reliability Requirement).The Updated
VRR Curve Increment is the portion of the Updated VRR Curve to the right of a vertical line at
the level of Unforced Capacity on the x-axis of such curve equal to the net Unforced Capacity
committed to the PJM Region as a result of all prior auctions conducted for such Delivery Year
(adjusted, if applicable, by change in Unforced Capacity commitments associated with transition
provisions of sections 5.14E and Sections 5.5A(c)(i)(B) of Attachment DD of OATT).

If the result of such summation is a negative quantity, PJM will seek to release such quantity by
employing a PJM sell offer represented by the portion of the Updated VRR Curve Decrement
extending and ascending to the left from the right-most portion on that curve in a MW amount
equal to the negative quantity. The Updated VRR Curve Decrement is the portion of the
Updated VRR Curve to the left of a vertical line at the level of Unforced Capacity on the x-axis
of such curve equal to the net Unforced Capacity committed to the PJM Region as a result of all
prior auctions conducted for such Delivery Year (adjusted, if applicable, by change in Unforced
Capacity commitments associated with transition provisions of sections 5.14E and Sections
5.5A(c)(i)(B) of Attachment DD of OATT).

Prior to each Incremental Auction conducted for the 2014/2015, 2015/2016 and 2016/2017
Delivery Years, PJM will calculate an updated Minimum Annual Resource Requirement and a
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Minimum Extended Summer Resource Requirement for the RTO and each LDA. The difference
between the updated Minimum Annual Resource Requirement minus the amount of previously
procured capacity from Annual Resources will determine the portion of a PJM buy bid that

must be satisfied by Annual Resources. If PJM is seeking to release capacity in the auction,

this difference will determine the maximum amount of Annual Resources that PJM is willing to
release. The difference between the Minimum Extended Summer Resource Requirement minus
the combined total amount of previously procured Annual Resource and Extended Summer
Demand Resources will determine the portion of a PJM buy bid that must be satisfied by Annual
Resources and Extended Summer DR. If PJM is seeking to release capacity in the auction, this
difference will determine the maximum amount of Annual Resources and Extended Summer DR
that PJM is willing to release.

Prior to each Incremental Auction for the 2017/2018 Delivery Year, PJM will calculate an
updated Limited Resource Constraint and a Sub-Annual Resource Constraint for the RTO and
each LDA. If PJM is procuring additional capacity in the Incremental Auction then PJM will
determine the portion of a PJM buy bid that may be satisfied by Limited Demand Resources
and/or Extended Summer Demand Resource based on the difference between the updated
Limited Resource Constraint and the updated Sub-Annual Resource Constraint minus the
amount of previously procured capacity from Limited Demand Resources and Extended
Summer Demand Resources. If PJM is seeking to release capacity in the auction, this
difference will determine the minimum amount of Extended Summer and/or Limited DR that
PJM will attempt to release.

Effective for the 2018/2019 and 2019/2020 Delivery Year, prior to each Incremental Auction,
PJM will calculate an updated Base Capacity Demand Resource Constraint and Base Capacity
Resource Constraint for the RTO and each LDA. If PJM is procuring additional capacity in the
Incremental Auction then PJM will determine the portion of a PJM buy bid that may be satisfied
by Base Capacity Demand Resources. Base Capacity Energy Efficiency Resources and/or
Base Capacity Generation Resources based on the difference between the updated Base
Capacity Demand Resource Constraint and the updated Base Capacity Resource Constraint
minus the amount of previously procured capacity from Base Capacity Demand Resources,
Base Capacity Energy Efficiency Resources, and Base Capacity Generation Resources. If PJM
is seeking to release capacity in the auction, this difference will determine the minimum amount
of Base Capacity Resources and/or Base Capacity Demand Resources, and/or Base Capacity
Energy Efficiency Resources that PJM will attempt to release.

In a Conditional Incremental Auction, the quantity at the appropriate location required to address
the identified reliability violation will be procured using a Buy Bid equal to 1.5 times Net CONE.
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Section 3A: Integration of Price Responsive Demand

Welcome to the Integration of Price Responsive Demand section of the PJM Manual for the
PJM Capacity Market. In this section, you will find the following information:

* An overview of Price Responsive Demand in PJM Capacity Market (see “Overview of
Price Responsive Demand in PJM Capacity Market”)

* The transition period for price responsive demand (see “Transition Period”)

* The eligibility requirements for price responsive demand participation in PJM Capacity
Market (see “Eligibility Requirements for Price Responsive Demand”)

* The PRD Plan requirements (see “PRD Plan Requirements”)

* The registration requirements of price responsive demand (see “ Registration of Price
Responsive Demand”)

* The performance requirements of price responsive demand in the delivery year (see
“Performance Requirements of Price Responsive Demand”)

* The bilateral transfer of a price responsive demand obligation (see “PRD Bilaterals”)

3A.1 Overview of Price Responsive Demand in PJM Capacity Market

The development and implementation of dynamic and time-differentiated retail rates, together
with utility investment in advanced metering infrastructure (AMI) has lead an increasing quantity
of load in PJM to be responsive to changing wholesale prices. Through enabling technology
and behavioral changes, consumers modify their demand as prices change without being
centrally dispatched by PJM or bidding demand reductions into the PJM markets. Given the
linkage between dynamic retail rate structures and wholesale prices, this price responsiveness
is predictable and needs to be accounted for in the wholesale market design and operations.
This predictable reduction in consumption in response to changing wholesale prices is known as
Price Responsive Demand (PRD).

Although Price Responsive Demand is not directly dispatchable by PJM, automated retail
customer response to real time energy prices signals can produce a predictable demand curve
as a function of real time energy price. Prices typically increase during capacity emergencies
and as a consequence demand drops. Price Responsive Demand will therefore be able to
reduce the installed capacity required to meet Loss of Load Expectation (LOLE) based reliability
standards.

PRD is provided by a PJM Member that represents retail customers that have the capability to
reduce load in response to price. PJM Member acting on behalf of such retail customers for the
purpose of providing PRD is referred to as the PRD Provider. A PRD Provider for a given retail
customer may be the customer’s retail Load Serving Entity (LSE). However, PRD may also be
provided in the PJM markets by an entity such as an Electric Distribution Company (EDC), or
Curtailment Service Provider (CSP) that does not have direct responsibility for serving the retail
load but meets all of the eligibility requirements for providing PRD.

In the PJM Capacity Market, a PRD Provider may voluntarily make a firm commitment of the
quantity of Price Responsive Demand that will reduce its consumption in response to real time
energy price during a Delivery Year.
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In order to commit PRD for a Delivery Year, a PRD Provider must submit a PRD Plan in
advance of the Base Residual Auction or Third Incremental Auction for such Delivery Year that
demonstrates to PJM’s satisfaction that the maximum nominated amount of price responsive
demand will be available by the start of the Delivery Year. Additional PRD may participate in
the Third Incremental Auction only in the event, and to the extent that the LDA final peak load
forecast for the Delivery Year increases relative to the LDA preliminary peak load forecast used
for the Base Residual Auction.

A PRD Provider that is committing PRD in Base Residual Auction or Third Incremental Auction
must also submit a PRD election in the eRPM system which indicates the Nominal PRD Value
in MWs that the PRD Provider is willing to commit at different reservation prices ($/MW-day).
The PRD election by PRD Providers will result in a change in the shape of the RTO/LDA VRR
Curves used in the RPM Auctions. Based on the PRD elections and Resource Clearing Price in
the RPM Auction, PJM will determine the Nominal PRD Value committed by each PRD Provider.
Those PRD Providers that elected to provide PRD at reservation prices equal to or less than
the Resource Clearing Price will have the corresponding value of PRD committed in the RPM
Auction.

A PRD Provider that is committing PRD which is associated with load being served under the
Fixed Resource Requirement Alternative is not required to submit a PRD election. The FRR
Entity’s Preliminary Daily Unforced Capacity Obligation to be satisfied in the FRR Entity’s initial
submittal of their FRR Capacity Plan for the Delivery Year will be reduced by the Nominal

PRD Value associated with their FRR load that was approved by PJM in advance of the BRA,
multiplied by the BRA Forecast Pool Requirement. The Final Daily Unforced Capacity Obligation
of the FRR Entity that must be satisfied in the FRR Entity’s FRR Capacity Plan for the Delivery
Year will be reduced by the total Nominal PRD Value associated with their FRR load that was
approved by PJM in advance of the Base Residual Auction and Third Incremental Auction for
the Delivery Year, multiplied by the final Forecast Pool Requirement. The approval of the PRD
Provider’s PRD Plan associated with the FRR load shall establish a firm commitment of the
PRD Provider to the PJM approved sub-zonal/zonal Nominal PRD Value.

Once committed in a Base Residual Auction, Third Incremental Auction or committed for load
served under the FRR Alternative, Price Responsive Demand may not be uncommitted or
replaced by available capacity resources or Excess Commitment Credits. However, a PRD
Provider may transfer the PRD obligation to another PRD Provider bilaterally.

A PRD Provider with a committed sub-zonal/zonal Nominal PRD Value through an RPM
Auction or through the FRR Alternative will be required to register sub-zonal/zonal PRD prior

to the start of the Delivery Year to satisfy their PRD commitment. Failure to register enough
price responsive loads to meet their sub-zonal/zonal PRD commitment prior to the start of the
Delivery Year or failure to maintain enough price responsive loads to meet their sub-zonal/zonal
PRD commitment throughout the Delivery Year will result in a PRD Commitment Compliance
Penalty.

A PRD Provider will also be subject to performance compliance during Maximum Emergency
Events during the Delivery Year. Failure to comply during Maximum Emergency Events will
result in a PRD Maximum Emergency Event Compliance Penalty. If PJM does not declare

a Maximum Generation Emergency during the Delivery Year that requires the zonal PRD to
reduce to the zonal MESL, then the zonal registered PRD must demonstrate that it was tested
for a one-hour period during any hour when a Maximum Generation Emergency Event may be
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called during June through October or the following May of the relevant Delivery Year. Failure of
the zonal registered PRD to reduce to the zonal MESL in a test will result in a PRD Test Failure
Charge.

An LSE serving PRD in RPM registered by a PRD Provider will receive a Daily PRD Credit
($/MW-day) during the Delivery Year. The Daily PRD Credit may offset the Daily Locational
Reliability Charges ($/day) that are assessed to the LSE serving such PRD during the Delivery
Year. A FRR Entity serving PRD under the FRR Alternative will not be eligible to receive a Daily
PRD Credit ($/MW-day) during the Delivery Year.

3A.2 Transition Period

The maximum quantity of PRD that can be committed in the RTO through RPM Auctions for a
Delivery Year is capped during the transition period (2016/2017 — 2018/2019) Delivery Years) as
follows:

2016/2017 2017/2018 2018/2019 2019/2020 Delivery Year

Delivery Year Delivery Year Delivery Year & future Delivery Years

2,500 MW 3,500 MW 4,000 MW No Cap

Although there is a limit on the amount of PRD that may be committed to PJM through RPM
Auctions during the transition period, there is no limit on the amount of PRD that can be
reflected in the Day-ahead and Real-time Energy Markets.

PRD will be committed in the Base Residual Auction based on the most economical BRA PRD
elections. If, as a result of the initial clearing of the BRA, the total PRD commitments exceed the
RTO cap for the transition Delivery Year, PJM will ensure that the total PRD commitments in a
zone (or sub-zonal LDA) do not exceed a zonal (or sub-zonal LDA) allocation of the RTO cap.
The RTO cap is allocated to the zones (or sub-zonal LDA) pro-rata based on the Preliminary
Zonal (or Sub-Zonal LDA) Peak Load Forecast less zonal (or sub-zonal LDA) forecasted

peak load to be served under the FRR Alternative. Unused portions of a zonal (or sub-zonal
LDA) allocation will be assigned to other zones (or sub-zonal LDAs) in which the initial PRD
committed amount exceeded the zonal (or sub-zonal) allocation. Such assignments will be
based on committing the most economical BRA PRD elections in such other zones (or sub-
zonal LDAs).

PRD will be committed in the Third Incremental Auction based on the most economical Third I1A
PRD elections. If, as a result of the initial clearing of the Third IA, the total PRD commitments
in the BRA and Third IA exceed the RTO cap for the transition Delivery Year, PJM will ensure
that the total BRA and Third IA PRD commitments in a zone (or sub-zonal LDA) do not exceed
a zonal (or sub-zonal LDA) allocation of the RTO cap. The RTO cap is allocated to the zones
(or sub-zonal LDA) pro-rata based on the Preliminary Zonal (or Sub-Zonal LDA) Peak Load
Forecast less zonal (or sub-zonal LDA) forecasted peak load to be served under the FRR
Alternative. Unused portions of a zonal (or sub-zonal LDA) allocation will be assigned to other
zones (or sub-zonal LDAs) in which the initial total (BRA and Third 1A) PRD committed amount
exceeded the zonal (or sub-zonal) allocation. Such assignments will be based on committing
the most economical Third IA PRD elections in such other zones (or sub-zonal LDAs).
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During the transition period, annual reviews will be conducted to inform the market of the impact
of Price Responsive Demand.

3A.3 Eligibility Requirements of Price Responsive Demand

In order for load to be eligible to be considered as Price Responsive Demand, the end-use
customer load must be:

» served under a dynamic retail rate structure with an LSE or subject to a contractual
arrangement with a PRD Provider where such rate or compensation arrangement can
change on an hourly basis, is linked to or based upon a PJM real-time LMP trigger at
a substation location within a transmission zone as electrically close as practical to the
applicable load, and results in predictable response to varying wholesale electricity
prices;

* subject to advanced metering capable of recording electricity consumption at an interval
of one hour or less; and

» subject to Supervisory Control as defined in the Reliability Assurance Agreement to
curtail the demand should PJM declare an emergency condition.

Supervisory Control of customer load registered as Price Responsive Demand is required on
the part of the PRD Provider consistent with any Relevant Electric Retail Regulatory Authority
(RERRA) requirements. RERRA shall have the meaning specified in the PJM Operating
Agreement. To the extent load was not already reduced, the PRD Provider is required to have
the remote capability to decrease the load at each location contained in the PRD Registration
to the required service level when a PJM Maximum Emergency event has been declared and
the LMP at the applicable location has exceeded the level at which the load has committed

to reduce. PRD Providers with committed PRD are required to have automation of PRD that
is needed to respond to Real Time LMPs for the PRD Curves that are submitted in the PJM
Energy Market. Automation of load response to LMP trigger without manual intervention is
required to be PRD.

However, PRD Providers may request an exception to the automation requirement for end-
use customers that are a single site, a single location and a single end-use customer with
supervisory control over processes with which load reduction would be accomplished. In this
case, the end use customer site is eligible for this specific exception from standard automation
requirement, but the end-use customer is still required to respond within 15 minutes to Real
Time LMPs for the PRD Curves that are submitted in the PJM Energy Market.

The customer load must be on a dynamic retail rate structure with an LSE or subject to a
contractual arrangement with a PRD Provider that results in retail charges or credits to the
end use customer that are linked to or based on the Real Time LMP. Multiple retail rates or
contractual arrangements could qualify for this requirement, such as a structure where the
retail charge or credit to the end-use customer is greater than or equal to the Real-time LMP,
or applies only when the Real Time LMP exceeds a preset threshold. Dynamic retail rate
structures, based on PJM Real-time LMP, that qualify as Price Responsive Demand may
include:

» Critical Peak Pricing that allows retail rates to rise when the wholesale market price
exceeds a threshold level;
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» Critical Peak Rebate pricing which provides bill credits to consumers who reduce their
usage below a baseline quantity during periods when the wholesale market price
exceeds a threshold level; or

* Real-Time Pricing based on LMP.
3A.4 PRD Plan Requirements

3A.4.1 PRD Plan Submission & Approval Process

A PRD Provider that wishes to nominate PRD load for a Delivery Year’s Base Residual Auction
or nominate PRD to reduce an FRR Entity’s preliminary unforced capacity obligation must
submit a PRD Plan by email via the RPM Hotline at rpm_hotline@pjm.com no later than
January 15 immediately prior to the Delivery Year’s Base Residual Auction. Additional PRD
may be nominated in an LDA in the Third Incremental Auction in the event and to the extent
that the LDA final peak load forecast used in Third Incremental Auction increases relative to
LDA preliminary peak load forecast used in the Base Residual Auction. Nomination of additional
PRD load in an LDA for a Delivery Year’s Third Incremental Auction when LDA peak load
forecast increases may be made by submitting a PRD Plan by email via the RPM Hotline at
rom_hotline@pjm.com no later than January 15 immediately prior to the Delivery Year’s Third
Incremental Auction. Nomination of additional PRD for use in reducing an FRR Entity’s final
unforced capacity obligation for the Delivery Year may also be made by submitting a PRD Plan
by email via the RPM Hotline at rpm_hotline@pjm.com no later than January 15 prior to the
Delivery Year’s Third Incremental Auction.

Once received by PJM, the PRD Provider will receive an email confirmation that their plan has
been received and will be reviewed by PJM. PJM will review the content to ensure the PRD
Plan contains all the necessary detail and information. PJM will notify the PRD Provider within
10 days of receipt of the PRD Plan and indicate whether or not the PRD Plan is approved

or rejected. Any submitted plan that is incomplete or falls short of meeting the informational
requirements of a PRD Plan by such January 15 deadline shall be rejected.

A PRD Provider must submit a PRD Plan no later than January 1, prior to a Base Residual
Auction or Third Incremental Auction if the PRD Provider wants PJM to conduct an advance
review of their PRD Plan. PJM will review the content of the PRD Plan and will notify the PRD
Provider within 10 days of receipt of the PRD Plan if the submitted PRD Plan is approved or
rejected. If the PRD Plan is rejected, PJM will provide to the PRD Provider a list of the areas in
the PRD Plan that were not adequate. PRD Plans that are denied by PJM in an advance review
may be corrected and resubmitted no later than January 15, prior to the Base Residual Auction
or Third Incremental Action. Alternately, PJM may approve a lower maximum Nominal PRD
Value supported by the PRD Plan.

To help a PRD Provider prepare and submit a PRD Plan by the January 15 deadline, the
following information will be made available:

*  Prior year summer weather normalized zonal peak loads posted by PJM by October
31. The summer weather normalized zonal peak loads will be developed from hourly
metered zonal loads that include add backs due to demand response and price
responsive demand in accordance with PJM Manual 19, Load Forecasting and
Analysis.
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+ Customer PLCs developed and made available by EDCs based on prior year summer
weather normalized Zonal peak loads by December 31.

* Zonal Scaling Factors (Ratio of Delivery Year Zonal Peak Load Forecast to prior year
summer weather normalized Zonal peak load) posted by PJM by January first week.

3A.4.2 Required Components of a PRD Plan

The PRD Plan is a document submitted by the PRD Provider that defines and provides data

to support a PRD Provider’s maximum Nominal PRD Value in a Zone or sub-zone LDA (for
example, if nominating PRD in DPL South or PS North). The PRD plan must identify any
methods and techniques that will be used to determine and verify the quantity of load consumed
at varying wholesale price levels. A single PRD Plan may be submitted to cover multiple Sub-
zone/Zone locations, provided that the price-demand curves are submitted on a Sub-zone/
Zone level. All of the assumptions, procedures, and data for the PRD Plan should be clearly
documented. The data included should be sufficient for a third party to audit the procedures and
verify the PRD Provider’s maximum Nominal PRD Value in a Sub-zone/Zone.

The PRD Plan must detail the price responsive characteristic of the customer load at a zonal
or sub-zonal LDA (for example, if load is in PSEG-North or DPL-South) level. If known, the
PRD Plan should detail the price responsive characteristics at a substation level. The price
responsive characteristic of such customer loads must be provided in terms of the quantity of
load that will continue to consume at various levels of price.

The Expected Peak Load Value of PRD is the expected contribution of such PRD Provider’s
price responsive load to the Delivery Year’s Zonal Peak Load Forecast if such load were not to
be reduced in response to price. The substation/sub-zonal/zonal Expected Peak Load Values of
PRD will be aggregated to determine the Zonal/LDA Expected Peak Load Value of PRD quantity
for the PRD Provider in such Zone/LDA.

The Maximum Emergency Service Level (MESL) is the level to which the price-responsive
load will be reduced during the Delivery Year when a Maximum Emergency Event is declared.
The quantity of load that will be consumed at a price equal to the applicable energy market
offer cap to the relevant delivery year represents the MESL. The locational MESL quantities (at
substation/sub-zonal/zonal) will be aggregated to determine the Zone/LDA MESL quantity for
the PRD Provider in such Zone/LDA.

For the purposes of the PRD Plan, the PRD Provider’'s Nominal PRD Value for a Zone/LDA is
the difference between the PRD Provider’s Zonal/LDA Expected Peak Load Value of PRD and
MESL for such Zone/LDA.

A Price Responsive Demand (PRD) Plan submitted to PJM must include:
+ Company name
* Submission date
+ Company address and contact information

* Indication of whether price responsive demand is being nominated for an RPM Auction
or for use in reducing an FRR Entity’s unforced capacity obligation

» Location of Price Responsive Demand by applicable electrical location within a
transmission zone (i.e., PNODE), if available at the time of submittal of PRD Plan, or
by Sub-zone/Zone. At the time of the submittal of PRD Plan, the PRD Provider may
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provide data at the smallest LDA level, but the PRD Provider is required to provide final
locational detail (i.e., PNODE) prior to Delivery Year.

+ Expected Peak Load Value of PRD by applicable electrical location, if available, or by
Sub-zone/Zone

+ Maximum Emergency Service Level (MESL) of Price Responsive Demand by applicable
electrical location, if available, or by Sub-zone/Zone

+ Nominal PRD Value by applicable electrical location, if available, or by Sub-zone/Zone.
The smallest increment that may be submitted for a Sub-zone/Zone is .1 MW.

* PRD Reservation Price, elected by PRD Provider as defined in section 3A.4.2.3

+ Price-Demand curves at the applicable electrical location, (PNODE)/Sub-zone/
Zone level, detailing the base electricity consumption level as well as the decreasing
consumption levels (i.e., demand levels) at increasing wholesale energy prices (i.e., real-
time LMPs).

* A description of the methodologies, analysis, or pilot programs used to determine the
Expected Peak Load Value of PRD, Maximum Emergency Service Level (MESL) value,
and Price-Demand Curves

+ Specifications of the equipment used to meet the advanced metering and supervisory
control requirements, including a project plan and timeline with the milestones that
demonstrates that the AMI and supervisory control will be available and operational for
the start of the Delivery Year.

+ Ifthe PRD Provider is an LSE, documentation, conforming to Section 3A.4.2.2 below,
verifying that the LSE has Relevant Electric Retail Regulatory Authority (‘“RERRA”)
approval:

o Where LSE is under the jurisdiction of a RERRA, documentation verifying that the
RERRA has approved the LSE’s PRD Program including the time varying rate
structure required to implement the program.

o Whether or not the LSE is under the jurisdiction of a RERRA, documentation
verifying that such rate conforms to PRD implementation standards as specified in
the PJM RAA, PJM Operating Agreement, PJM OATT and PJM Manuals.

« If the PRD Provider is not a LSE, documentation conformation to Section 3A.4.2.3 below,
verifying that the contractual arrangement with relevant end-use customers establishing
a time-varying retail rate structure that conforms to any RERRA requirements and
adheres to PRD implementation standards as specified in PUM RAA, PJM Operating
Agreement, PJM OATT and PJM Manuals.

* AMlis required in support of the PRD installation:

0 Injurisdictions where the PRD program is under the jurisdiction of a RERRA,
the PRD Provider shall use the AMI infrastructure in conformance with RERRA
requirements. Furthermore, the AMI system shall be designed to allow for full
implementation of PRD including metering reading requirements, supervisory control
requirements, and all other requirements developed under the PUM RAA, PJM
Operating Agreements, OATT and PJM Manuals.
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o Injurisdictions where PRD Provider is not required to obtain RERRA approval for
the PRD program, the PRD Provider shall use an automated metering infrastructure
that effects the needed operational requirements for PRD. Furthermore, the metering
infrastructure shall be designed to allow for full implementation of PRD including
meter reading requirements, supervisory control requirements, and all other
requirements developed under the PJM RAA, PJM Operating Agreements, OATT
and PJM Manuals.

0 The meter utilized to measure consumption for the purpose of retail billing shall also
be the meter utilized to measure consumption for the purpose of PRD participation.

3A.4.2.1 Verification of Retail Rate Structure with LSE

Before PJM will approve a LSE’s PRD Plan, PJM will require that the LSE verify that it has
received Relevant Electric Retail Regulatory Authority (“RERRA”) approval of its time-varying
retail rate structure for the referenced load. An LSE that seeks to assert that the RERRA
approves or conditionally approves (which condition the LSE asserts has been met) its time
varying retail rate structure for the referenced load, shall provide to PJM, within ten (10)
business days of PJM’s request, either: (a) an order, resolution or ordinance of the RERRA,
approving or conditionally approving (which condition the LSE asserts has been met) the LSE’s
time varying retail rate structure for the referenced load, or (b) an opinion of the Relevant
Electric Retail Regulatory Authority’s legal counsel attesting to existence of a RERRA order,
resolution or ordinance approving or conditionally approving (which condition the RERRA
legal counsel or the LSE asserts has been met) the LSE’s time varying retail rate structure for
the referenced load. If the LSE fails to provide the required documentation to PJM within the
referenced ten business days, PJM shall reject the LSE’s PRD Plan.

In RERRA jurisdictions where a LSE is not required by the RERRA to seek approval from the
RERRA for its time varying retail rate structure for the referenced load, the LSE shall provide

to PJM, within ten (10) business days of PJM’s request, an opinion of either the LSE’s legal
counsel or the RERRA'’s legal counsel attesting that the LSE does not need to obtain approval
from the RERRA for the LSE’s time varying retail rate structure for the referenced load, and that
the LSE’s time-varying retail rate structure for the referenced load adheres to any guidelines
established by the RERRA. If the LSE fails to provide the required documentation to PJM within
the ten business days, PJM shall reject the LSE’s PRD Plan.

3A.4.2.2 Verification of Contractual Arrangement with PRD Provider

In the case where the PRD Provider is not a LSE, PJM will require the PRD Provider to

provide documentation, within (10) business days of PJM’s request, that verifies that their
contractual arrangement with the relevant end-use customers establishing a time-varying retail
rate structure that conforms any RERRA requirements and adheres to PRD implementation
standards specified in the PJM RAA, PJM Operating Agreement, PJM OATT or PJM Manuals.
The PRD Provider shall provide to PJM, within ten (10) business days of PJM'’s request, copies
of their applicable contracts with end-use customers capable of reducing load in response to
price (including any proposed contracts). If the PRD Provider fails to provide any of the required
documentation, including but not limited to end-use customer contracts within the ten business
days, PJM shall reject the PRD Provider’s PRD Plan.

In RERRA jurisdictions where a PRD Provider is not required by the RERRA to seek approval
from the RERRA for its contractual arrangement for the referenced load, the PRD Provider shall
provide to PJM, within ten (10) business days of PUM’s request, an opinion of either the PRD
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Provider’s legal counsel or the RERRA's legal counsel attesting that the PRD Provider does not
need to obtain approval from the RERRA for the PRD Provider’s contractual arrangement for
the referenced load, and that the PRD Provider’s contractual arrangement for the referenced
load adheres to any guidelines established by the RERRA. If the PRD Provider fails to provide
the required documentation within the ten business days, PJM shall reject the PRD Provider’s
PRD Plan.

3A.4.2.3 PRD Election Requirements

A PRD Provider that is nominating PRD for an RPM Auction must also submit a PRD election
(indicating the Sub-zonal/Zonal Nominal PRD Value to be provided at different reservation
prices) in the eRPM system by January 15, prior to the Base Residual Auction or Third
Incremental Auction for the relevant Delivery Year.

A PRD election must include:

« Zonal/Sub-zonal Nominal PRD Value (MW) and Reservation Price ($/MW-day) pair(s)
that meet the following requirements.

o Up to ten quantity(MW)-price($/MW-day) pair segments for a zone/sub-zone may be
submitted

0 A minimum and maximum Nominal PRD Value quantity must be submitted for each
segment

0 The smallest increment that may be submitted for a Nominal PRD Value MW quantity
is 0.1 MW.

0 The sum of the maximum Nominal PRD Values in the segments must not exceed
the sub-zonal/zonal Nominal PRD Value requested for approval by PJM in the
PRD Provider’s PRD Plan. If PJM approves a lower sub-zonal/zonal Nominal PRD
Value than the requested value in their PRD Plan, the PRD Provider will be asked
to resubmit their PRD election such that the maximum Nominal PRD Values in the
segments does not exceed the final sub-zonal/zonal Nominal PRD Value approved
by PJM.

o A Reservation Price submitted in a segment must be equal to or greater than $0/
MW-day. If a PRD Provider does not submit a reservation price for a segment, the
reservation price will default to $0/MW-day. A PRD Provider is willing to commit the
Nominal PRD level specified in a segment if the RPM Auction Resource Clearing
Price applicable to Annual Resources in the zone/sub-zone is equal to or greater
than the Reservation Price specified in such segment.

* The PRD Provider is willing to accept the commitment of any amount of Nominal PRD
Value equal to or greater than the minimum MW amount quantity specified in a segment
and equal to or less than the maximum MW amount quantity specified in a segment.

* If a PRD Provider’s PRD Plan is not approved by PJM, the PRD Provider’s Election will
be rejected by PJM and not considered in the RPM Auction clearing.

Upon posting of the RPM Auction Results, PJM will notify the PRD Provider via the eRPM
system of their sub-zonal/zonal committed Nominal PRD Value. Upon notification by PJM, the
PRD Provider has a binding commitment to provide sub-zonal/zonal PRD at the committed level
during the relevant Delivery Year.
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3A.5 Registration of Price Responsive Demand

A PRD Provider will be required to register price responsive load in DR Hub system prior to
the start of the Delivery Year and maintain the registration of enough price responsive load in a
zone/sub-zone throughout the Delivery Year to satisfy their zonal/sub-zonal PRD commitments.

Only load that meets all the eligibility requirements of PRD can be registered as PRD. The
registration of price responsive load must be identified at the substation location within a
transmission zone as electrically close as practical to the applicable load (i.e., PNODE).

If during the Delivery Year, the load no longer meets all the eligibility requirements of PRD,
the PRD Provider must terminate the initial registration on the date the load no longer meets
the eligibility requirements. The PRD Provider may also register new customers throughout
the Delivery Year to cover loss of PRD load when customers drop out of the PRD Provider’s
program.

End-use customer loads identified in a PRD Plan or PRD registration for a Delivery Year as
Price Responsive Demand may not, for such Deliver Year, (i) be registered as Economic Load
Response or Emergency Load Response; (ii) be used as the basis of any Demand Resource
Sell Offer or Energy Efficiency Sell Offer in any RPM Auction; (iii) be identified in a PRD Plan or
PRD registration of any other PRD Provider.

An individual site registration must be submitted for each end-use customer site that is

price responsive and has a peak load contribution equal to or greater than 10 KW. The site
registration must identify the LSE serving the load at the site, the EDC, PLC, MESL, EDC-
assigned loss factor, PNODE, and whether the load is being served by the LSE under the RPM
or the FRR Alternative. The MESL in the registration represents the load level that the site is
committing to be at during a Maximum Emergency Event.

An aggregate registration may be submitted to aggregate end-use customer sites that have
peak load contributions below 10 KW provided such aggregate registration must represent end-
use customers served by the same Load Serving Entity under RPM or FRR Alternative and
located at the same PNODE.

PJM will receive data to validate the PLC calculation of any EDC who is also an LSE that has
registered PRD for a given year.

The Nominal PRD Value calculated for a registration is equal to the [PLC * Final Zonal Peak
Load Forecast//Prior Summer Weather Normalized Zonal Coincident Peak] — [MESL in the
registration* EDC-assigned loss factor.]

PJM will aggregate the Nominal PRD Values of effective, approved registrations in a zone/sub-
zone to determine the PRD Provider’s actual Daily Nominal PRD Value in zone/sub-zone for
each day during the Delivery Year.

The deadline for the submittal of a PRD registration in the DR Hub system is one day before the
tenth business day prior to the start date that a PRD registration is effective so that adequate
time is provided for the EDC and LSE to confirm the registration data. During the Delivery Year,
if the load identified in the approved PRD registration will no longer meet the PRD eligibility
requirements, a request to terminate the PRD registration on the last day that such load meets
the PRD eligibility requirements must be submitted in DR Hub within two business days prior to
the date that the PRD registration is to terminate. A PRD registration must be in an approved
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status by the start date of the registration and be effective on the delivery day in order for such
registration to be counted towards meeting the PRD Provider’s committed sub-zonal/zonal
Nominal PRD Value for the relevant delivery day.

For a PRD Provider, the MW amount of PRD that is currently registered by the PRD Provider
at the time of PRD Plan submittal may be considered as Existing PRD and not be subject to a
Price Responsive Demand Credit Requirement.

3A.6 Performance Requirements of Price Responsive Demand

Once a PRD Provider commits PRD for the Delivery Year, the PRD Provider will be subject

to both daily commitment compliance during the Delivery Year and event compliance during
Maximum Emergency Events during the Delivery Year. In the absence of a Maximum
Emergency Event during the relevant Delivery Year that required a PRD registration to respond,
such registration would be required to test during the Delivery Year.

A PRD Provider cannot use replacement capacity to reduce a MW shortfall for PRD
commitment compliance, failure to perform during a Maximum Emergency Event, or failure

to perform during a test. However, a PRD provider may register additional price responsive
demand throughout the Delivery Year to cure a daily commitment compliance shortfall or avoid
additional event compliance shortfalls. In addition, a PRD Provider may transfer the obligation to
provide PRD to another PRD provider through a bilateral transaction.

3A.6.1 PRD Commitment Compliance

A PRD Provider must register enough PRD prior to the start of the Delivery Year and maintain
enough Price Responsive Demand registrations throughout the Delivery Year to satisfy their
sub-zonal/zonal PRD commitment for RPM or FRR.

PRD commitment compliance will be evaluated on a daily basis throughout the Delivery Year.
PJM will determine the actual Daily Nominal PRD Value of the PRD Provider in a Sub-Zone/
Zone for RPM or FRR based on the registration information provided in the DR Hub system. If a
PRD Provider’s actual Daily Nominal PRD Value in a Sub-Zone/Zone for RPM is less than their
committed Nominal PRD Value in Sub-Zone/Zone for RPM, the PRD Provider will be subject to
a Daily PRD Commitment Compliance Penalty in the Sub-zone/Zone for the MW shortfall. If a
PRD Provider’s actual Daily Nominal PRD Value in a Sub-Zone/Zone for FRR is less than their
committed Nominal PRD Value in Sub-Zone/Zone for FRR, the PRD Provider will be subject to a
Daily PRD Commitment Compliance Penalty in the Sub-zone/Zone for the MW shortfall.

3A.6.2 Maximum Emergency Event Compliance

Sub-zonal/zonal committed PRD is required to reduce to a level based on the sub-zonal/
zonal MESL in the registration system upon PJM declaration of a Maximum Emergency Event
during that Delivery Year. During the Delivery Year, PRD Providers for which committed Price
Responsive Demand does not respond consistent with the sub-zonal/zonal commitment during
emergency conditions will be subject to a PRD Maximum Emergency Event Compliance
Penalty.

The performance of Price Responsive Demand will be measured and verified whenever PJM
declares a Maximum Emergency Event in sub-zone/zone. PRD Providers are responsible
for the submittal to PJM of all meter information required to complete this measurement and
verification for each PJUM Maximum Emergency Event during the Delivery Year. PJM requires
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that actual metered data at the end-use customer site for all hours during the PJM Maximum
Emergency Event be submitted to PJM via the DR Hub system within 60 days of the event, with
accountability if for failure to do so. PJM’s review of the PRD Provider’s performance and the
calculation of a net MW shortfall in a sub-zone/zone for a Maximum Emergency Event are to be
completed by PJM and any resulting PRD Maximum Emergency Event Compliance Penalties
billed by the later of (i) third billing month following the Maximum Emergency Event or (ii) the
month of December of the Delivery Year.

Compliance is measured for a PRD registration upon declaration of a PJM Maximum
Emergency Event in same sub-zone/zone of such PRD registration and when the PRD Curve
associated with such registration in the PJM Energy Market has a price point at or below the
highest Real-Time LMP recorded during the Maximum Emergency Event.

The MW shortfall for a PRD registration = highest hourly integrated metered load for end-use
customer(s) associated with the registration — adjusted MESL of the registration.

If the PRD Provider failed to submit actual metered data for the end-use customer site for all
hours during the PJM Maximum Emergency Event, the MW shortfall for such registration for the
Maximum Emergency Event will be equal to the Expected Peak Load Value of the registration
minus the adjusted MESL of the registration.

The MW shortfall for a PRD registration will be capped at the PRD commitment level (MW)
for such registration on the day of the event. The PRD Provider’s committed Zonal (or Sub-
Zonal LDA) Nominal PRD Value on the day of the event is allocated to the PRD Provider’s
registrations in the zone (or sub-zonal LDA) pro-rata based on the Nominal PRD Value of the
registrations to determine the PRD commitment level for such registrations.

For event compliance, the MESL of the registration is adjusted to account for the fact that actual
load can be greater than the PJM 50/50 load forecast during an emergency event. The MESL

in the registration will be multiplied by the higher of 1.0 or (the ratio of the actual non-PRD zonal
load at the time of RTO unrestricted peak for the Delivery Year to the non-PRD final zonal peak
load forecast for the Delivery Year.)

The adjusted MESL for a registration shall equal the MESL reported in the registration * service
level adjustment factor.

The service level adjustment factor = higher of 1.0 or (actual zonal load — actual total PRD load
in zone/ (Final Zonal Peak Load Forecast-final total Zonal Expected Peak Load Value of PRD in
Zone), where:

Actual zonal load is equal to the actual unrestricted zonal peak load at the time of the RTO
peak.

Actual total PRD load in zone is the hourly integrated metered load for all end-use customers’
registered to meet a PRD commitment for RPM or FRR Alternative at the time of the RTO
unrestricted peak for the Delivery Year plus any add-backs for PRD in accordance with Manual
19: Load Forecast and Analysis. The final total Zonal Expected Peak Load Value of PRD

in the zone is equal to the sum of the Zonal Expected Peak Load Values as determined from
approved PRD registrations that are effective on the day of the RTO unrestricted peak for the
Delivery Year

A single service level adjustment factor applies for each zone and is used in the measuring
compliance for all Maximum Emergency Events during the Delivery Year. The service level
adjustment factor must be greater than or equal to 1.0.
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The event compliance evaluation for a registration is completed for every, full clock hour for
which the Maximum Emergency Event was in effect. In addition, for any partial clock hours
during which the Event was in effect, at the PRD Provider’s option, PJM will verify either that the
load was reduced to the adjusted MESL level within 15 minutes of the emergency procedures
notification regardless of the response rate submitted in the associated PRD Curve in the PJM
Energy Market, or that the hourly integrated value of the load was at or below the adjusted
MESL. If not verified, the MW shortfall for the partial clock hour will be equal to the hourly
integrated load for the whole hour minus the adjusted MESL.

The highest of MW shortfalls calculated for each hour in the Maximum Emergency Event will be
the MW shortfall for the registration for the Maximum Emergency Event. A positive MW shortfall
for the registration represents under-compliance for the Maximum Emergency Event. A negative
MW shortfall for the registration represents over-compliance for the Maximum Emergency
Event.

The MW shortfalls of the PRD Provider’s PRD registrations in a sub-zone/zone that were
expected to respond are aggregated to determine a PRD Provider’s sub-zonal/zonal net
shortfall during a Maximum Emergency Event.

If the PRD Provider registered PRD to satisfy RPM PRD commitments and PRD to satisfy FRR
PRD commitments, the PRD Provider’s sub-zonal/zonal net shortfall for a Maximum Emergency
Event will be allocated into a net shortfall for RPM and a net shortfall for FRR based on the
percentage of the total under-compliance MWs in the sub-zone/zone due to under-compliance
MWs of registrations tied to RPM versus FRR.

The PRD Provider’s sub-zonal/zonal net shortfall for RPM for a Maximum Emergency Event
may be reduced by the amount of daily MW shortfall for RPM commitment compliance if the
PRD Provider is assessed a Daily PRD Commitment Compliance Penalty on the day of the
Maximum Emergency Event.

The PRD Provider’s sub-zonal/zonal net shortfall for FRR for a Maximum Emergency Event
may be reduced by the amount of daily MW shortfall for FRR commitment compliance if the
PRD Provider is assessed a Daily PRD Commitment Compliance Penalty on the day of the
Maximum Emergency Event.

3A.6.3 PRD Test Compliance

If PJM does not declare during the relevant Delivery Year a Maximum Generation Emergency
in zone that requires the registered PRD to reduce to the Maximum Emergency Service Level
then such registered PRD must demonstrate that it was tested for a one-hour period during
any hour when a Maximum Generation Emergency may be called during June through October
or the following May of the relevant Delivery Year. If a Maximum Generation Emergency that
requires the registered PRD to reduce to the Maximum Emergency Service Level is called
during the relevant Delivery Year, then no PRD Test Failure Charges will be assessed for such
PRD registrations.

All PRD registrations in a zone must be tested simultaneously except that, when less than 25
percent (by megawatts) of a PRD Provider’s total PRD registered in a Zone fails a test, the PRD
Provider may conduct a re-test limited to all registered PRD that failed the prior test, provided
that such re-test must be at the same time of day and under approximately the same weather
conditions as the prior test, and provided further that all affiliated registered PRD must test
simultaneously, where affiliated means registered PRD that has any ability to shift load and

that is owned or controlled by the same entity. If less than 25 percent of a PRD Provider’s total
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PRD registered in a Zone fails the test and the PRD Provider chooses to conduct a retest, the
PRD Provider may elect to maintain the performance compliance result for registered PRD
achieved during the test if the PRD Provider: (1) notifies PJM 48 hours prior to the re-test under
this election; and (2) the PRD Provider retests affiliated registered PRD under this election.

Multiple tests may be conducted; however only one test result may be submitted for each end-
use customer site in DR Hub for test compliance evaluation. Test data must be submitted in DR
Hub on or after June 1 and no later than July 14" after the Delivery Year.

Testing compliance is measured for a PRD registration in a manner similar to event compliance.

The MW testing shortfall for a PRD registration = hourly integrated metered load for end-use
customer(s) associated with the registration during test — adjusted MESL of the registration.

The MW shortfall for a PRD registration will be capped at the PRD commitment level (MW) for
such registration on the day of the test. The PRD Provider’s committed Zonal (or Sub-Zonal
LDA) Nominal PRD Value on the day of the test is allocated to the PRD Provider’s registrations
in the zone (or sub-zonal LDA) pro-rata based on the Nominal PRD Value of the registrations to
determine the PRD commitment level for such registrations.

The adjusted MESL for a registration shall equal the MESL reported in the registration *
service level adjustment factor. The same zonal service level adjustment factors that would be
calculated for event compliance are used for test compliance.

Positive MW shortfalls represent underperformance for a PRD registration. Negative MW
shortfalls represent over performance for a PRD registration.

The test compliance results of the PRD Provider’'s PRD registrations in a zone that were
expected to test are aggregated to determine a PRD Provider’s net zonal testing shortfall.

If the PRD Provider registered PRD to satisfy RPM PRD commitments and PRD to satisfy FRR
PRD commitments, the PRD Provider’s net zonal testing shortfall will be allocated into a net
zonal testing shortfall for RPM and a net zonal testing shortfall for FRR based on the percentage
of the total under-compliance MWs in the zone due to under-compliance MWs of registrations
tied to RPM versus FRR.

The PRD Provider’s net testing shortfall in a zone for RPM shall be reduced by the PRD
Provider’s summer daily average of the MW shortfalls for RPM PRD commitment compliance.
Any remaining positive net testing shortfall in the zone for RPM will be assessed a PRD Test
Failure Charge.

The PRD Provider’s net testing shortfall in a zone for FRR shall be reduced by the PRD
Provider’s summer daily average of the MW shortfalls for FRR PRD commitment compliance.
Any remaining positive net testing shortfall in the zone for FRR will be assessed a PRD Test
Failure Charge.

3A.7 PRD Bilaterals

A PRD Provider may transfer the obligation to provide PRD bilaterally to another PRD Provider
during the Delivery Year.

The following are the business rules that apply to PRD bilateral transactions:

* PRD bilateral transactions must be reported in the eRPM system.
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* Both parties of the PRD transaction must confirm the transfer of a PRD commitment
from the seller (transferor) to the buyer (transferee) via the eRPM system prior to the
start date of the transaction.

* PRD bilateral transactions must be in the “Approved” status by the start date of the
transaction or the status of such transaction will be changed to “PJM Withdrawn”.

* The smallest increment of committed Nominal PRD Value that may be transferred is 0.1
MW.

* PRD transactions must specify:
o start and end data for the transaction
o the amount of Nominal PRD Value (in MW) to be transferred
o the sub-zone/zone in which the Nominal PRD Value to be transferred was committed
o}

whether the Nominal PRD Value to be transferred was committed to RPM or the FRR
Alternative

o the RPM Auction (BRA or Third IA) for which the Nominal PRD Value to be
transferred was committed (if committed to RPM)

+ The eRPM system will validate that the Seller has the committed Nominal PRD Value in
the sub-zone/zone to transfer for the term of the transaction.

+ To the extent that the Nominal PRD Value to be transferred has a Price Responsive
Demand Credit Requirement, the Buyer must have sufficient credit in place prior to PJM
approving the PRD transaction.

* As aresult of an approved PRD transaction, the buyer that is assuming the seller's PRD
commitment and obligations will be subject to PRD performance requirements to the
extent of such transfer and for the term of the transaction.

* The seller shall be relieved of its PRD commitment and any Price Responsive Demand
Credit Requirements for the Nominal PRD Value transferred for the term of the
transaction.
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Section 4: Supply Resources in the Reliability Pricing Model

Welcome to the Supply Resources in RPM section of the PJM Manual for the PJM Capacity
Market. In this section, you will find the following information:

* An overview description of supply in the Reliability Pricing Model (see “Overview of
Supply in the Reliability Pricing Model”)

» The business 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”)

* The business rules for qualified transmission upgrades (see “Qualified Transmission
Upgrades”)

» The business rules for bilateral transactions (see “Bilateral Transactions”)
* The business rules for resource portfolios in RPM (see “Resource Portfolios”)
* The credit requirements in RPM (see “Credit Requirements”)

* The business rules for Aggregate Resources (see "Aggregate Resources”)

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, which is procured in the RPM multi-auction clearing process, ensures that
sufficient resources are committed to meet the PJM Reliability Principles and Standards.

A party’s supply resource portfolio in eRPM may consist of:

* Generation Capacity Resources;

* Load Management Resources;

« Energy Efficiency Resources; and

* Qualifying Transmission 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 in
the Load Management section of this Manual. Key qualifications and requirements for Energy
Efficiency Resources are presented in the Energy Efficiency Resources section of this Manual.

Key qualifications and requirements for Qualified Transmission Upgrades are presented in the
Qualified Transmission Upgrade section of this Manual.
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Note:

Prior to any RPM auction, RPM suppliers must confirm the modeling of each of their capacity
resources. RPM suppliers must verify the following characteristics of generation units, demand
resources, energy efficiency resources, and aggregate resources:

Zone assignment

LDA assignment

Unit Location by State (generation resources only)

Unit Type (generation resources only)

Product Type (Annual, Extended Summer, Limited for 2014/2015-2017/2018 Delivery Years)
Capacity Performance assignment (whether the resource is able to submit a Capacity

Performance offer segment, effective for 2018/2019 Delivery Year)

4.2 Generation Resources

A party’s Generation Capacity Resource portfolio may consist of Existing Generation Capacity
Resources, Planned Generation Capacity Resources, and bilateral contracts for unit-specific
Capacity Resources. Qualifications and requirements for Generation Capacity Resources are
presented in the sections below.

4.2.1 Existing Generation Capacity Resources - Internal
Existing Generation Capacity Resource 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 PJM as meeting the generation deliverability test. PJM’s
certification process for internal generating resources is described in the Open Access
Transmission Tariff and the Operating Agreement.

* The resource owner or operator submits the required 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 portfolio 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.

* The unit must have been offered in the Base Residual Auction for the Delivery Year in
order to be eligible to offer into the First, Second or Third Incremental Auctions for that
Delivery Year.
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4.2.2 Existing Generation Capacity Resources - External
Existing Generation Capacity Resources located outside the PJM region is eligible to be offered
into an RPM Auction if it meets the following requirements:

» For an external Generation Capacity Resource offering as non-Capacity Performance
prior to the 2020/2021 Delivery Year, an indication of the intended ATC path to deliver
the existing external capacity into PJM is provided. (Firm transmission service from the
unit to the border of PJM and generation deliverability in PJM must be demonstrated by
the start of the Delivery Yearby obtaining “Network External Designated” transmission
service, which may require transmission upgrades on PJM system to be completed prior
to start of Delivery Year.

* For an external Generation Capacity Resource offering as Capacity Performance,
the external resource satisfies the requirements to offer as Capacity Performance or
qualifies for an exception to such requirements.

» For a Capacity Market Seller to offer an external Generation Capacity Resource as
Capacity Performance, the Capacity Market Seller must demonstrate to PJM, by no
later than five (5) business days prior to the commencement of the offer period for the
relevant RPM Auction, that such resource meets the following requirements:

o The Capacity Market Seller has obtained a determination that the Pseudo-Tie
required for its External Generation Capacity Resource is feasible, including
(without limitation) that such Pseudo-Tie meets the requirements in PJM Balancing
Operations Manual (M-12) and the Capacity Market Seller has committed in writing,
via the submittal of an Officer Certification Form, that it will take all steps necessary
to implement such Pseudo-Tie prior to the start of the relevant Delivery Year. A
template for the Officer Certification Form is posted on the pjm website.

o The Capacity Market Seller has demonstrated that it has, for transmission outside
PJM, obtained long-term firm point-to-point transmission service (evaluated for
deliverability from the unit-specific physical location of the resource to PJM load
pursuant to a study that is reviewed and approved by PJM in accordance with
PJM deliverability criteria to ensure uniformity for internal and external resource
deliverability requirements), with rollover rights for the term of the transmission
service that is confirmed by the Balancing Authority where such external resource is
geographically located.

o The Capacity Market Seller has demonstrated that it has, for transmission service
within PJM, obtained Network External Designated Transmission Service.

o The Capacity Market Seller has demonstrated by written commitment that such
external resource is subject to the same obligations to offer into RPM Auctions
imposed on Generation Capacity Resources located in the PJM Region by section
6.6 of Attachment DD of OATT. To demonstrate this requirement, the Capacity
Market Seller must execute an External Resource Must Offer Agreement. A template
for the External Resource Must Offer Agreement is posted on the pjm website.

* A Capacity Market Seller that satisfies the requirements to offer as Capacity
Performance with respect to an external Generation Capacity Resource Sell Offer
submitted in an RPM Auction for a Delivery Year is required to demonstrate satisfaction
of such requirements for any Sell Offer with respect to such external resource submitted
in an RPM Auction for any subsequent Delivery Year, including without limitation,
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demonstration that the required external transmission service continues to satisfy PJM’s
deliverability standards.

+ To qualify for an exception to satisfy the above requirements to offer as Capacity
Performance for the 2018/2019 through 2021/2022 Delivery Year RPM Auctions, the
Capacity Market Seller must be submitting a sell offer for an external resource that is a
Prior CIL Exception External Resource as defined in Section 2.3.

+ To qualify for an exception to satisfy the above requirements to offer as Capacity
Performance for a Delivery Year RPM Auction beyond 2021/2022 Delivery Year, the
Prior CIL Exception External Resource must demonstrate that the external resource
is (1) owned by a Load Serving Entity and used to self-supply (under arrangements
initiated before June 1, 2016, with a duration of at least ten years) such LSE’s PJM
Region load, for any Delivery Year during the life of such resource or (2) the subject of a
contract for energy or capacity or equivalent written agreement entered into on or before
June 1, 2016 for a term of ten years or longer with a purchaser that is an internal PJM
load customer, for any Delivery Year that covers the term of the agreement.

* The Prior CIL Exception External Resource must continue to comply with all the
conditions in place on the grant of its exception to the Capacity Import Limit, subject to
the following additional conditions:

o The Prior CIL Exception External Resource must be Operationally Deliverable, as
defined in the Open Access Transmission Tariff. If PJM determines that a Prior CIL
Exception Resource is not Operationally Deliverable for a Delivery Year and notifies
the Capacity Market Seller of such a determination by no later October 1 immediately
preceding such Delivery Year, the Capacity Market Seller may elect to:

- Take the necessary actions to make the Prior CIL Exception External Resource
Operationally Deliverable, in PJM’s sole judgement, prior to the beginning of
such Delivery Year. If transmission upgrades are required to make the external
resource Operationally Deliverable, PJM will facilitate the performance of
transmission studies and otherwise cooperate with the external Transmission
Provider of the system on which such upgrades are required to identify the
upgrades required to meet PJM’s deliverability standards;

- Be relieved of the external resource’s capacity obligation for such Delivery
Year by providing written notice of such election to the RPM Hotline at
rom_hotline@pjm.com no later than seven (7) days prior to the posting of
planning parameters for the Third Incremental Auction for such Delivery Year.
As a result of such election, the Capacity Market Seller will not receive any RPM
Auction Credits for the external resource’s cleared MWs for such Delivery Year,
will be relieved of all commitments and any resource performance obligations
for such Delivery Year, and will have no further must-offer obligation in RPM
Auctions. PJM will consider all such elections from Capacity Market Sellers in the
determination of the PJM Buy Bid/Sell Offer for the Third Incremental Auction.

— Procure and specify replacement capacity in a sufficient quantity to replace the
entire commitment on the Prior CIL Exception External Resource for the Delivery
Year.

o A Capacity Market Seller’s continued ability to offer as a Prior CIL Exception External
Resource in RPM Auctions is conditioned on external Transmission Providers
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continuing to honor the firm status of the Capacity Market Seller’s transmission
service for all Delivery Years that such Capacity Market Seller offered as a Prior CIL
Exception Resource.

o A Capacity Market Seller offering and clearing a Prior CIL Exception Resource shall
be relieved of its must offer obligation in future Delivery Year RPM Auctions after the
last Delivery Year for which it qualifies for an exception to requirements to offer as a
Capacity Performance Resource.

* The unit resides in the eRPM resource portfolio of a signatory of the PJM Operating
Agreement. This is accomplished by having a “Provisionally Approved” or “Approved”
unit-specific transaction with “External Party” (i.e., “EXT”) as the “Seller” of the
transaction in the eRPM system.

+  Twelve months of NERC/GADs unit performance data in PJM format is required to
establish a unit's EFORd.

* The resource owner or operator submits the required 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 external capacity without firm transmission service confirmed on the complete
transmission path 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.

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

* A communication path (acceptable to PJM Dispatching/Operations personnel) must be
established between the PJM Dispatchers and the operator of the unit.

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

An Existing Generation Capacity Resource located outside the PJM region is eligible to be
traded bilaterally if the unit resides in the eRPM resource portfolio of a signatory of the PJM
Operating Agreement through the accomplishment of an “Approved” unit-specific transaction
with “External party” (i.e., “EXT”) as the “Seller” of the transaction in the eRPM system. For an
external resource offering or committing as non-Capacity Performance, 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
into PJM by obtaining “Network External Designated” transmission service with an expected
completion date prior to June 1st of the delivery year, which may require transmission upgrades
on the PJM transmission system to be completed prior to June 1st of the delivery year. The
study process for participant-funded upgrades is defined in Part VI of the PJM Open Access
Transmission Tariff. For an external resource offering or committing as Capacity Performance,
an “Approved” unit-specific transaction status will not be grated until the pseudo-tie for such
resource is actually implemented and the external resource has satisfied PJM’s deliverability
standards, which for CIL Exception External Resource may include completing the necessary
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actions to make such CIL Exception External Resource Operationally Deliverable for the
relevant Delivery Year. Demonstrating deliverability may require transmission upgrades on an
external Transmission Provider’s system or PJM’s system to be completed prior to June 1° tof
the delivery year. The following requirements for existing external generation are still applicable
for external resources traded bilaterally:

+ Twelve months of NERC/GADs unit performance data in PJM format is required to
establish a unit's EFORd.

* The resource owner or operator submits the required operating and maintenance
information into PUM’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 resource owner provides a letter of non-recallability assuring PJM that the energy
and capacity from the unit is not recallable to any other control area.

* A communication path (acceptable to PJM Dispatching/Operations personnel) must be
established between the PJM Dispatchers and the operator of the unit.

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

If an existing Generation Capacity Resource located outside the PJM region cleared as non-
Capacity Performance Resource in the Base Residual Auction, First Incremental, Second
Incremental Auction, Third Incremental Auction, or Conditional Incremental Auction and

does not procure firm transmission service from the unit to the PJM border and demonstrate
generation deliverability by the start date of associated bilateral unit-specific transaction, the
status of the associated bilateral unit-specific transaction in the eRPM system will be changed
from “Provisionally Approved” to “PJM Withdrawn”. If an existing Generation Capacity Resource
located outside the PJM region cleared as Capacity Performance Resource in the Base
Residual Auction, First Incremental, Second Incremental Auction, Third Incremental Auction, or
Conditional Incremental Auction and does not have the pseudo-tie implemented and generation
deliverability demonstrated by the start date of associated unit-specific transaction, the status of
the associated unit-specific transaction in the eRPM system will be changed from “Provisionally
Approved” to “PJM Withdrawn”.

4.2.3 Planned Generation Capacity Resources - Internal

A Planned Generation Capacity Resource that is participating in PJM’s Regional Transmission
Expansion Planning Process (RTEPP) is eligible to be offered into PJM’s RPM Auctions if it
meets the following requirements:

» The planned unit’s start date of Interconnection Service is on or before the start of
Delivery Year.
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+ At a minimum, an Impact Study Agreement has been executed for the unit to participate
in the Base Residual Auction for a Delivery Year prior to the 2019/2020 Delivery Year.'3

» Effective with the 2019/2020 Delivery Year, at a minimum, a Facilities Study Agreement
has been executed for planned generation resources greater than 20 MWs and an
Impact Study Agreement has been executed for planned generation resources less than
or equal to 20 MWs.

* An Interconnection Service Agreement (ISA) or Wholesale Market Participant Agreement
(WMPA) has been executed for the unit to participate in an Incremental Auction.

* A planned unit with an Interim ISA can offer only into the BRA or Incremental Auction for
which the Interim ISA is valid.

* A Capacity Modification for the planned unit has been submitted and “Provisionally
Approved” in eRPM.

+ Planned Generation Capacity Resources 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 the Planned Generation Capacity Resource was committed through the Base Residual
Auction and the ISA is not received prior to opening of the bid window for the First
Incremental Auction, the status of the Capacity Modification will 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 portfolio.

+ Ifan ISA is eventually executed with a start date of Interconnection Service that is
on or before the start of the Delivery Year, a new Capacity Modification will need to
be submitted and “Provisionally Approved” in order to be re-included in a resource
provider's eRPM Generation Resource portfolio.

+ If the Planned Generation Capacity Resource is delayed and has not commenced
Interconnection Service by the start date of the Capacity Modification, the status of the
Capacity Modification will be changed from “Provisionally Approved” to “Denied”. A
new Capacity Modification will need to be submitted and approved with a start date that
corresponds to the start date of Interconnection Service.

4.2.4 Planned Generation Capacity Resources — External

A Planned External Generation Capacity Resource is eligible to be offered into PJM’s RPM
Auctions. Such resources will be treated in a manner comparable to planned internal generation
resources and existing external generation resources. Prior to participation in any RPM Auction,
the Resource Provider must demonstrate that it has executed an interconnection agreement
(functionally equivalent to the required System Impact Study Agreement or Facilities Study
Agreement for a Base Residual Auction and an Interconnection Service Agreement for an
Incremental Auction) with the transmission owner to whose transmission facilities or distribution

13 During the Transition Phase, the minimum requirement is an executed Interconnection Service Agreement for the
2007/2008 and 2008/2009 Base Residual Auctions and an Executed Impact Study Agreement for the 2009/2010 —
2010/11 Base Residual Auctions.
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facilities the resource is being connected, and if applicable with the transmission provider. A
planned external generation resource must provide evidence to PJM it has been studied as a
Network Resource, or such other similar interconnection product in the external Control Area. A
Planned External Generation Capacity Resource is eligible to be offered into RPM Auction if it
meets the following requirements:

For a Planned External Generation Capacity Resources offering as non-Capacity
Performance, an indication of the intended ATC path to deliver the external planned
capacity into PJM is provided. (Firm transmission service from the unit to the border
of PJM and generation deliverability in PJM must be demonstrated by the start of the
Delivery Year by obtaining “Network External Designated” transmission service which
may require transmission upgrades on PJM system to be completed prior to start of
Delivery Year.

A Planned External Generation Capacity Resource offering as Capacity Performance
Resource must satisfy the same requirements for existing external generation capacity
resources offering as a Capacity Performance Resource in Section 4.2.2 of this manual.

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
executed for the unit to participate in the Base Residual Auction for a Delivery Year prior
to 2019/2020 Delivery Year.

Effective with the 2019/2020 Delivery Year, at a minimum, a functionally equivalent
Facilities Study Agreement has been executed for a planned unit greater than 20 MWs
and a functionally equivalent Impact Study Agreement has been executed for planned
generation resources less than or equal to 20 MWs.

A functionally equivalent Interconnection Service Agreement has been executed for the
unit to participate in an Incremental Auction.

The unit resides in the eRPM resource portfolio of a signatory of the PJM Operating
Agreement. A Capacity Modification for the planned unit has been submitted by PJM and
“Provisionally Approved” in eRPM in an External Party (i.e., EXT) account. A unit-specific
transaction with External Party as the “Seller” has been submitted by the provider and
“Provisionally Approved” in the eRPM system to represent the import of capacity into
PJM.

External Planned Generation Capacity Resources 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 the Planned Generation Capacity Resource was committed through the Base Residual
Auction and the ISA is not received prior to opening of the bid window for the First
Incremental Auction, the status of the Capacity Modification and any unit-specific
transaction(s) representing the capacity import will 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 portfolio.

If an ISA is eventually executed with a start date of Interconnection Service that is on or
before the start of the Delivery Year, a new Capacity Modification and any unit-specific
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transaction(s) representing the import will need to be submitted and “Provisionally
Approved” in order to be re-included in a resource provider's eRPM Generation
Resource portfolio.

» If the Planned Generation Capacity Resource is delayed and has not commenced
Interconnection Service by the start date of the Capacity Modification, the status of the
Capacity Modification and any unit-specific transaction representing the import will be
changed from “Provisionally Approved” to “Denied”. A new Capacity Modification and
unit-specific transaction representing the import will need to be submitted and approved
with a start date that corresponds to the start date of Interconnection Service.

» Once operational, the resource owner or operator submits the required operating and
maintenance information into PJM’s eDART and eGADs systems.

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

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

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

4.2.5 Equivalent Demand Forced Outage Rate (EFORJ)

Equivalent Demand Forced Outage Rate (EFORJ) 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 to generate. See Generator Resource Performance Indices Manual
(M-22)for the equations and derivations used in calculating a unit's EFORd.

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 data, the EFORd will be
calculated using class average EFORd and the available history as described in the Reliability
Assurance Agreement, Schedule 5, Section B.

Effective with the 2018/2019 Delivery Year, the EFORd based on forced outage data from an
October through September period prior to the Delivery Year will be based on all forced outage
data and not exclude forced outage data for Outside Management Control events.

Since no forced outage data is collected for solar or wind resources, an EFORA is not calculated
for solar or wind resources. The EFORd of solar or wind resources is set to zero in the eRPM
system.

New units are initially assigned a class average EFORd. The class average EFORdSs 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.
Prior to the Delivery Year, the Effective EFORJ 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 EFORA 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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4.2.6 Capacity Modifications (CAP Mods)

Capacity Modifications (CAP MODs) are a type of eRPM transaction used by generation owners
to request the addition of a new unit or the removal of an existing unit from their resource
portfolio in eRPM, or to request a MW increase or decrease in the summer or winter installed
capacity rating of an existing unit.

The purpose of a CAP MOD is to establish the installed capacity value of a generation resource
in the eRPM system. CAP MOD transactions represent permanent changes to the installed
capacity value of a generation unit.

CAP MODs are also used by a generation owner to establish the capacity value of a solar or
wind resource to be offered into the PJM Capacity Market and by PJM to establish the Delivery
Year capacity value of a solar or wind resource.

Effective with the 2020/2021 Delivery Year, a CAP MOD may also be submitted by PJM to
establish the capacity value of a Winter-Period Capacity Performance Resource for November
through April of the Delivery Year.

The following are business rules that apply to Capacity Modifications (CAP Mods):

+ CAP MODs with a start date that occurs on or before the start of the Delivery Year must
be submitted and “Provisionally Approved” or “Approved” by PJM in the eRPM system
prior to the opening of the Base Residual Auction’s or Incremental Auction’s bidding
window in order for the CAP MODs to be considered in a party’s Generation Resource
Position and the calculation of Available ICAP to offer for a Base Residual Auction,
Incremental Auction or bilateral unit-specific transaction.

* All other CAP MODs must be submitted a minimum of 2 business days prior to the start
date of the CAP MOD. The CAP MOD must be “Approved” by PJM in the eRPM system
prior to the start date of the CAP MOD in order to be considered in a party’s final Daily
Generation Resource Position.

* If the status of a “Provisionally Approved” CAP MOD changes to “Denied” or “PJM
Withdrawn”, there will be no change to any party’s RPM Resource Commitments'#

+ CAP MODs cannot be created during an RPM Auction’s bidding window and clearing
week.

+ CAP MODs that are not in the “Approved” status by the start date of the CAP MOD will
have their status changed to “PJM Withdrawn”.

+ CAP MODs that would cause the summer rating of a generation resource or the capacity
value of a solar or wind resource to exceed such unit’s Capacity Interconnection Rights
will be “Denied” by PJM.

* Prior to 2020/2021 Delivery Year, CAP MODs for wind resources that would cause the
capacity value for a wind resource to be less than 0.85 times the Design Capacity Value
of the wind resource will be “Denied” by PJM, unless the generation owner provides
data to PJM and the IMM that supports a capacity value that is less than 0.85 times
the Design Capacity Value. The Design Capacity Value of a wind resource is equal

14 RPM Resource Commitments are placed on a resource when the resource clears or receives make-whole MWs through
an RPM Auction, when the resource is specified as a replacement resource, or when the resource is used as the source

of a Locational UCAP transaction.
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to a Capacity Factor times the Net Maximum Capacity as described in Rules and
Procedures for Determination of Generating Capability (M-21).

4.3 Load Management Products

Load management is the ability to reduce metered load, either manually by the customer, after
a request from the resource provider which holds the Load management rights or its agent (for
Contractually Interruptible), or automatically in response to a communication signal from the
resource provider which holds the Load management rights or its agent (for Legacy Direct Load
Control).

A load management program (e.g., Legacy Direct Load Control (LDLC), Firm Service Level
(FSL), or Guaranteed Load Drop (GLD) program) is eligible to be offered by a resource provider
as a Demand Resource (DR) into the Base Residual Auction or an Incremental Auction and is
paid the applicable LDA product-specific Resource Clearing Price if such resource clears in the
auction.

4.3.1 Requirements of Load Management Products in RPM

In order to offer a Demand Resource in an RPM Auction or commit a Demand Resource in

an FRR Capacity Plan, a demand resource provider must submit no later than 15 business
days prior to the RPM Auction or prior to the deadline for submitting the FRR Capacity Plan

a Demand Resource Sell Offer Plan (DR Sell Offer Plan) in accordance with Attachment C of
this Manual. Actual deadline date for a DR Sell Offer Plan for an RPM Auction or FRR Capacity
Plan is provided in the RPM Auction Schedule posted on the PJM website. A demand resource
provider with a PJM approved DR Sell Offer Plan for the RPM Auction will be permitted to offer
their Demand Resource(s) into such RPM Auction or commit such Demand Resource in an
FRR Capacity Plan, provided the additional demand resource requirements in section 4.3.3 are
met.

Demand resources that clear in an RPM Auction will have an RPM Resource Commitment

for the relevant Delivery Year. Effective with the 2016/2017 Delivery Year, an RPM Resource
Commitment will be further classified as a Non-Capacity Performance or Capacity Performance
depending on how the Demand Resource offers and clears in an RPM Auction. Demand
resources that are committed to an FRR Capacity Plan will have an FRR Capacity Plan
Commitments for the relevant Delivery Year. Effective with the 2019/2020 Delivery Year, the
FRR Capacity Plan Commitment will be further classified as Base or Capacity Performance
depending on how the Demand Resource was committed by the FRR Entity in the FRR
Capacity Plan. A resource provider who has RPM Resource Commitments or FRR Capacity
Plan Commitments for their demand resource must meet the following requirements:

* Must be registered in the Pre-Emergency or Emergency Load Response Program (see
more detail below in the Pre-Emergency and Emergency Load Response Registration
section) prior to the start of the relevant Delivery Year.

* Have the capability to retrieve electronic messages from PJM which notify curtailment
service providers of a load management event in accordance with PJM Manual 1:
Control Center and Data Exchange Requirements.

* Provide (or contract with another party to provide) customer-specific compliance and
verification information within 45 days after the end of the month in which a PJM-initiated
Load Management event or Performance Assessment Interval occurred, in accordance
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with the Load Management Event Compliance section, Section 8.7 or the Measuring
Compliance during Performance Assessment Interval section, Section 8.7A of this
manual. Provide (or contract with another party to provide) customer-specific compliance
and verification information in accordance with the timelines established in the Load
Management Test Compliance section, Section 8.8 of this manual. Statistical sampling
may be used instead of customer-specific compliance and verification information for
residential customers without interval metering when approved by PJM in accordance
with PJM Manual 19: Load Forecasting & Analysis, Attachment D.

Provide load drop estimates for all Load Management events (whether initiated by PJM
or the resource provider) and provider initiated test event, in accordance with PJM
Manual 19: Load Forecasting & Analysis.

Provide accurate estimates of the amount of energy that will be reduced in direct
response to PJM dispatch of demand response during the Delivery Year (see more detail
in the Load Reduction Reporting section)

These requirements are described in terms of the customer response and qualifications. The
specifics of the customer contract and tariffs are the responsibility of the resource provider and
the regulatory process. PJM does not have direct involvement with customers.

The entity requesting load management must verify that each customer’s load management
meets the following criteria:

Availability for PJM-initiated interruptions in accordance with the availability requirements
of the demand resource product type.

o Limited DR (Effective through 2017/2018 Delivery Year for RPM and through
2018/2019 Delivery Year for FRR Entities) — Limited DR is available for interruption
for at least 10 times during the summer period of June through September in the
Delivery Year, and will be capable of maintaining each such interruption for at least a
6-hour duration. At a minimum, the Limited Demand Resource shall be available for
such interruptions on weekdays, other than NERC holidays, from 12:00PM (noon) to
8:00PM Eastern Prevailing Time.

o Extended Summer DR (Effective 2014/2015 — 2017/2018 Delivery Years for RPM
and 2014/2015-2018/2019 Delivery Years for FRR Entities) — Extended Summer
DR is available for an unlimited number of interruptions during an extended summer
period of June through October and the following May, and will be capable of
maintaining each such interruption for at least a 10-hour duration between the hours
of 10:00AM to 10:00PM Eastern Prevailing Time.

o Annual DR (Effective 2014/2015 — 2017/2018 Delivery Years for RPM and
2014/2015-2018/2019 Delivery Years for FRR Entities) — Annual DR is available for
an unlimited number of interruptions during the Delivery Year, and will be capable
of maintaining each such interruption between the hours of 10:00AM to 10:00PM
Eastern Prevailing Time for the months of June through October and the following
May, and 6:00AM through 9:00PM Eastern Prevailing Time for the months of
November through April unless there is an Office of the Interconnection approved
maintenance outage during October through April.

o Base Capacity DR (Effective 2018/2019 — 2019/2020 Delivery Year) — Base Capacity
DR is available for unlimited number of interruptions during June through September
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in the Delivery Year and will be capable of maintaining such interruption for at least
a 10 hour duration between the hours of 10:00 AM to 10:00 PM Eastern Prevailing
Time.

o Capacity Performance DR (Effective 2016-2017 Delivery Year) — Capacity
Performance DR is available for an unlimited number of interruptions during the
Delivery Year, and will be capable of maintaining each such interruption between
the hours of 10:00AM to 10:00PM Eastern Prevailing Time for the months of June
through October and the following May, and 6:00AM through 9:00PM Eastern
Prevailing Time for the months of November through April unless there is an Office of
the Interconnection approved maintenance outage during October through April.

o0 Summer-Period DR (Effective 2020/2021 Delivery Year) — Summer-Period DR is
available for an unlimited number of interruptions during an extended summer period
of June through October and the following May, and will be capable of maintaining
such interruption between the hours of 10:00AM to 10:00PM Eastern Prevailing
Time.

* Load management must be able to be implemented within two hours of natification to
the resource provider of a PJM-initiated load management event. Effective with the
2015/2016 Delivery Year, load management will be required to fully respond within 30
minutes of notification unless an exception request for 60 or 120 minutes notification
time is approved by PJM. If qualified for one of the following exceptions, then CSP
shall elect either 60 minute or 120 minute lead time based on the resources physical
capability to provide the load reduction:

o The manufacturing processes for the Demand Resource require gradual reduction
to avoid damaging major industrial equipment used in the manufacturing process, or
damage to the product generated or feedstock used in the manufacturing process; or

o Transfer of load to back-up generation requires time-intensive manual process taking
more than 30 minutes; or

o On-site safety concerns prevent location from implementing reduction plan in less
than 30 minutes; or

o The Demand Resource is comprised of mass market residential customers or
similarly situated mass market small commercial customers which collectively
cannot be notified of a Load Management event within a 30-minute timeframe due to
unavoidable communications latency, in which case the requested notification time
shall be no longer than 120 minutes.

o The intent of these exemptions is to accommodate resources with legitimate,
physical reasons as to why the load reduction cannot be achieved in the default, 30
minute notification time period and require up to 120 minutes to fully provide the load
reduction. CSP must provide additional data and information within three business
days of PJM request to substantiate the request for a longer lead time (60 or 120
minutes). PJM will make its determination within ten business days of receiving such
additional information regarding the appropriate lead time for the registration.

» Initiation of load interruptions upon request of PJM must be within the authority of the
resource provider dispatcher without any additional approvals being required.
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» LDLC programs are certified based on load research and customer subscription data.
Load Research guidelines are outlined in PJM Manual 19: Load Forecasting & Analysis.

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

» Legacy Direct Load Control (LDLC) — Load management that is initiated directly by the
resource provider’s market operations center or its agent, employing a communication
signal to cycle equipment (typically water heaters or central air conditioners) and is
qualified based on load research and customer subscription data. LDLC is only in effect
through May 31, 2016.

» Firm Service Level (FSL) — Load management achieved by a customer reducing its load
to a pre-determined level (the Firm Service Level), upon notification from the resource
provider’'s market operations center or its agent.

* Guaranteed Load Drop (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 generators, or by
shutting down process equipment.

For each type of recognized Load Management Program, there can be three notification
periods:

* 30 Minute Lead Time — Load management which must be fully implemented in 30
minutes or less from the time the PJM dispatcher notifies the market operations center of
a curtailment event.

* 60 Minute Lead Time — Load management which requires more than 30 minutes but no
more than one hour, from the time the PJM dispatcher notifies the market operations
center of a curtailment event, to be fully implemented.

* 120 Minute 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 by fully implemented.

4.3.3 Demand Resources

Both Existing and Planned Demand Resources may participate in RPM Auctions or commit to
FRR Capacity Plan if a demand resource provider has a PJM approved Demand Resource Sell
Offer Plan.

Existing Demand Resources are those MWs on a demand resource identified in a pre-
registration process in the eRPM system prior to the RPM Auction."The Nominated DR Values
(in MWSs) associated with end-use customer sites that the Curtailment Service Provider (CSP)
has under contract for the current Delivery Year (i.e., end-use customer sites registered in PJM
DR Hub system for the current Delivery Year)'® and that the CSP intends to have under contract

15 Foran FRR Entity, a pre-registration process is performed manually through spreadsheets provided by PJM.
16 For a Base Residual Auction and a Third Incremental Auction, end-use customer sites registered in the PJM eLRS

system for the subsequent Delivery Year may also be considered as existing DR provided the registrations are in

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 73



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 74 of 260

‘% PJM Manual 18: PJM Capacity Market
Section 4: Supply Resources in the Reliability Pricing Model

for the auction Delivery Year are considered Existing MWs. A CSP may request an adjustment
to the Nominated DR Value (in MWs) associated with an end-use customer site and used in the
determination of a CSP’s Existing MWs if the following three criteria are satisfied:

» The original Nominated DR Value for the end-use customer was determined based on
one registration in DR Hub.

» The peak load contribution (PLC) reported in the DR Hub registration for the end-
use customer is at least 2 MW lower than it should have been due to an anomaly. An
anomaly is a condition at the end-use customer site that resulted in significantly low
usage that is not expected to occur in the future, such as a lighting strike or a major
mechanical failure to an end use device.

» The CSP provides supporting information including historical load data to support an
adjustment to the Nominated DR Value for the end-use customer.

A CSP request for an adjustment to the Nominated DR Value of an end-use customer and
supporting information must be submitted via email to rpm_hotline@pjm.com at least five
business days prior to the opening of the pre-registration window in the eRPM system for an
RPM Auction. PJM will notify the CSP of the approval or rejection of their request prior to the
opening of the pre-registration window in the eRPM system for an RPM Auction.

Planned Demand Resources are defined as resources that do not currently have the capability
to provide reduction in demand or to otherwise control load in PJM, but that is scheduled to

be capable of providing such reduction or control on or before the start of the Delivery Year.
Planned Demand Resources are those MWSs on a demand resource that the CSP intends to
offer in the RPM Auction or commit to an FRR Capacity Plan in excess of the CSP’s Existing
MWs on such demand resource.

Note:
Planned Demand Resources 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.

A resource provider may offer Demand Resources (Planned or Existing) associated with
Behind the Meter Generation for an entire Delivery Year into the Base Residual or Incremental
Auctions. If the DR offer clears in an RPM auction for a given Delivery Year, the Behind the
Meter Generation cannot be netted from load for the purposes of calculating the Peak Load
Contributions for that Delivery Year. Requests for Behind the Meter changes for capacity
obligations must be received by PJM by December 1 prior to the start of the Delivery Year as
outlined in PUM Manual 14D: Generator Operational Requirements, Appendix A: Behind
the Meter Generation Business Rules.

If offering as a Demand Resource in the Base Residual Auction or Incremental Auction, a
sell offer must be submitted in the Base Residual Auction or Incremental Auction. Demand
Resources offered and cleared in a Base Residual or Incremental Auction will receive the
corresponding LDA product-specific Resource Clearing Price determined by the optimization
algorithm.

“Confirmed” status by specified deadlines established by PJM and communicated to CSPs in advance of the DR Sell Offer

Plan submittal deadline.
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4.3.4 Demand Resource Modifications (DR Mods)

Prior to the 2015/2016 Delivery Year, Demand Resource Modification (DR MOD), a type of
eRPM transaction, was used to track an increase or decrease of the nominated value of a
provider’'s DR Resource in the eRPM system. Effective with the 2015/2016 Delivery Year, DR
MODs are no longer submitted by DR Providers. PJM may submit a DR MOD for an FRR Entity
to establish the Daily Nominated DR Value for an FRR Entity’s Demand Resource based on
PJM’s approval of the FRR Entity’s DR Sell Offer Plan. After the Delivery Year demand resource
registration process begins in DR Hub system, the Daily Nominated DR Value for a Demand
Resource is established based on confirmed registrations in “completed” status linked to the DR
Resource in the DR Hub system.

4.3.5 Pre-Emergency and Emergency Load Response Registration

Pre-Emergency and Emergency Load Response Registration is the process of providing the
following information through the submittal of a Pre-Emergency or Emergency Load Response
registration into PUM’s DR Hub system. As part of this process, resource providers will submit
the following types of information:

» Customer-specific load management information for planning and verification purposes
(i.e., EDC account number, Zone, etc.)

» Customer-specific information to establish nominated load management levels (i.e.,
Peak Load Contribution, Winter Peak Load, EDC Loss Factor, notification period, Firm
Service Level data (summer and winter), Legacy Direct Load Control data, Guaranteed
Load Drop data (summer and winter). Winter Peak Load and winter Firm Service Levels
are required for Capacity Performance DR registrations effective with the 2017/2018
Delivery Year. However, effective with the 2020/2021 Delivery Year, winter Peak Load
and winter Firm Service Levels are not required if such registration indicates that it
is a Summer-Period DR Only registration. Economic, Pre-Emergency, or Emergency
Load Response registrations that would like to be eligible for Bonus Performance for a
Performance Assessment Interval must have both customer-specific summer and winter
based data provided in the registration.

+ Demand Resource name to link the registration to the appropriate Demand Resource
modeled in the eRPM system.

» Load Management product type for customer site (Limited DR, Extended
Summer DR, or Annual DR,(2014/2015 — 2017/2018 Delivery Years for RPM and
2014/2015-2018/2019 Delivery Years for FRR Entities), Base DR (Effective 2018/2019
—2019/2020 Delivery Year for RPM and 2019/2020 Delivery Year for FRR), Capacity
Performance DR (Effective with 2016/2017 Delivery Year for RPM and 2019/20120
Delivery Year for FRR Entities), Summer-Period DR’ (Effective with 2020/2021 Delivery
Year).

17 Summer-Period DR is included in Capacity Performance DR registration when a Nominated DR Value based on
summer data is greater than Nominated DR Value based on winter data. If Summer- Period DR Only is checked on
the registration, such registration is only required to provide Nominated DR Value based on summer capability when
dispatched in the summer period. If Summer-Period DR Only is not checked on the registration, the registration is
required to provide Nominated DR Value based on summer capability and Nominated DR Value based on non-summer

capability.
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+ A point of contact with appropriate backup to ensure single call notification from PJM and
timely execution of the notification process

A resource provider who has RPM or FRR Resource Commitments for their demand resource
must register customers in the Full Program Option or as a Capacity Only Option of the
Emergency Load Response or Pre-Emergency Load Response Program.

The Full Program and Capacity Only Option enable a resource provider that has approved
registrations for the Delivery Year prior to the applicable registration deadline to receive capacity
credits, in the form of RPM Auction Credits, if the resource provider cleared their demand
resource in an RPM Auction, for that Delivery Year. Full Program Option resource providers
may claim an energy settlement for a PJM-initiated Load Management Event. Capacity Only
resource providers may not claim an energy settlement for a PJM-initiated Load Management
Event for Capacity Only registrations.

Customer sites registered in the Energy Only Program are not eligible to receive capacity
credits.

A provider with RPM or FRR Resource Commitments for their Demand Resource must register
customer sites that are of the same product-type (Limited, Extended Summer, or Annual for
2014/2015-2017/2018 Delivery Years for RPM and 2014/2015-2018/2019 Delivery Years for
FRR Entities; Base DR for 2018/2019-2019/2020 Delivery Years for RPM and 2019/2020
Delivery Year for FRR; Capacity Performance DR effective for 2016/2017 Delivery Year

for RPM and for 2019/20120 Delivery Year for FRR Entities) as the committed Demand
Resource. Effective with the 2020/2021 Delivery Year, a provider with RPM or FRR Resource
Commitments for their Demand Resource must register customer sites that are the Capacity
Performance product-type. '8

A completed Load Response registration in DR Hub for a DR resource must be submitted

no later than one day before the tenth business day preceding the relevant Delivery Year. All
registrations that have not been approved on or before May 31% preceding the relevant Delivery
year shall be rejected by PJM.

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

4.3.6 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
customer sites have the same following characteristics:

* Curtailment Service Provider
» Electric Distribution Company (EDC)

* Transmission Zone (or sub-zonal LDA)

'8 A Capacity Performance product-type registration includes Summer-Period DR when a
Nominated DR Value based on summer data is greater than Nominated DR Value based on
winter data.
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The mechanism for aggregating end-use customer sites to create a single Demand Resource is
to select the same Demand Resource for multiple end-use customer sites during the registration
process.

4.3.7 Determination of Nominated Values for Load Management

Once an end-use customer is registered in the Pre- Emergency or Emergency Load Response
Program (Full Program Option or Capacity Only), a nominated load reduction 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 a generation resource.
The nominated load reduction for a registration is effective for an entire Delivery Year. Effective
with the 2020/2021 Delivery Year, the nominated load reduction for a Capacity Performance DR
registration may be higher in the summer period than in the non-summer period.

For an end-use customer registration, the maximum load reduction (used in determining the
Nominated DR Value) for the registration is based on the Peak Load Contribution in place at the
time of the registration in the DR Hub system. Effective with the 2017/2018 Delivery Year, the
nominated DR value for a Capacity Performance registration takes into consideration the Winter
Peak Load.

Nominated Value of Firm Service Level Resources

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

The nominated value for a Firm Service Level (FSL) customer on a Limited DR, Extended
Summer DR, Annual DR, Base DR, Capacity Performance DR (prior to 2017/2018 Delivery
Year), and Summer-Period DR Only (effective 2020/2021 Delivery Year) product-type
registrations will be equal to the difference between its Peak Load Contribution (PLC) and its
pre-determined summer firm service level load adjusted for system losses.

NominatedValueof FSLCustomer = PLC — (SFSL * LossF)

Where:

PLC the customer’s EDC-assigned Peak Load Contribution;
SFSL Summer Firm Service Load level;

LossF the customer’s EDC-assigned loss factor.

Effective with the 2017/2018 Delivery Year, the nominated value for a Firm Service Level
customer on a Capacity Performance product-type registration shall equal the lesser of (a) Peak
Load Contribution for customer minus (the summer Firm Service Level times the loss factor)

or (b) (Winter Peak Load for customer multiplied by Zonal Winter Weather Adjustment Factor
minus winter Firm Service Level) times the loss factor.

Prior to 2020/2021 Delivery Year, the nominated value for a Firm Service Level customer on
a Capacity Performance product-type registration shall be effective for the entire Delivery
Year. Effective with the 2020/2021 Delivery Year, the nominated value for a Firm Service Level
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customer on a Capacity Performance product-type registration for summer period of June
through October and May of the Delivery Year will be based on the summer period capability

of the registration and the nominated value for non-summer period of November through April
of the Delivery Year will be based on the annual capability of the registration. The summer
period capability of a Firm Service Level customer on the registration shall equal the Peak Load
Contribution minus (the summer Firm Service Level multiplied by the loss factor). The annual
capability for a Firm Service Level customer on the registration shall equal the lesser of (a) Peak
Load Contribution for customer minus (the summer Firm Service Level times the loss factor)

or (b) (Winter Peak Load for customer multiplied by Zonal Winter Weather Adjustment Factor
minus winter Firm Service Level) times the loss factor. If a Capacity Performance product-type
registration indicates that such registration is for Summer-Period DR Only, the nominated value
for a Firm Service Level registration for the summer period of June through October and May
of the Delivery Year will be based on the summer period capability of the registration and the
nominated value for non-summer period of November through April of the Delivery Year will be
Zero.

The Winter Peak Load is determined by the Curtailment Service Provider based on the
customer’s peak load between hour ending 7:00 EPT through 21:00 EPT on each of the PJM
defined five coincident peak (5CP) days from December through February two Delivery Years
prior to the Delivery Year for which the registration is submitted. The Winter Peak Load is
calculated as the average of the customer’s five peak demand values on the PJM defined winter
5 CP days. PJM posts the RTO winter 5 CP days on the pjm website. If no hourly load data
exists for December through February two Delivery Years prior to the Delivery Year, then the
CSP may use the most recent December through February hourly load data to calculate the
Winter Peak Load. If no hourly load data for the customer exists for the last two December
through February periods prior to the Deliver Year, the CSP may provide alternative data to
support a Winter Peak Load subject to PJM’s review and approval of the use of alternative data.

The Zonal Winter Weather Adjustment Factor is equal to the zonal winter weather normalized
peak divided by the zonal average of five coincident peak loads in December through February.
PJM calculates and posts the Zonal Winter Weather Adjustment Factors on the pjm website.

Nominated Value of Guaranteed Load Drop Resources

The nominated value for a Guaranteed Load Drop (GLD) customer on a Limited DR, Extended
Summer DR, Annual DR, Base DR, Capacity Performance DR (prior to 2017/2018 Delivery
Year) and Summer-Period DR Only (effective 2020/2021 Delivery Year) product-type
registrations will be the summer guaranteed load drop amount, adjusted 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.

NominatedValueof GLD = SGLD (LossF)

Where:
GLD Customer’s Summer Guaranteed Load Reduction;
LossF the customer’s EDC-assigned loss factor.
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Effective with the 2017/2018 Delivery Year, the nominated value for a GLD customer on a
Capacity Performance DR product-type registration is the lesser of the summer or winter
guaranteed load drop amount, adjusted 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.

Prior to 2020/2021 Delivery Year, the nominated value for a GLD customer on a Capacity
Performance product-type registration shall be effective for the entire Delivery Year. Effective
with the 2020/2021 Delivery Year, the nominated value for a GLD customer on a Capacity
Performance product-type registration for the summer period of June through October and

May of the Delivery Year will be based on the summer period capability of the customer. The
nominated value for a GLD customer on a Capacity Performance product-type registration

for the non-summer period of November through April of the Delivery Year will be based on

the annual capability of the customer. The summer period capability of a GLD customer on

a registration shall equal the summer guaranteed load drop amount multiplied by the loss
factor. The annual capability for a GLD customer on a registration shall equal the lesser of the
summer or winter guaranteed load drop amount multiplied by the loss factor. The nominated
values for both summer and non-summer period shall not exceed the customer’s Peak Load
Contribution. If a Capacity Performance product-type registration indicates that such registration
is for Summer-Period DR Only, the nominated value for the GLD customer on the registration for
the summer period of June through October and May of the Delivery Year will be based on the
summer period capability of the customer and the nominated value for the non-summer period
of November through April of the Delivery Year will be zero.

Nominated Value of Legacy Direct Load Control Resources

The nominated value for a Legacy Direct Load Control (LDLC) program will be based on load
research and customer subscription. The value of the program is equal to the PJM-approved
per-participant load 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.

NominatedValueof LDLC = PPl * Cust * LossF

Where:

PPI the PJM-approved Per-Participant Impact;
Cust the number of active participants;

LossF the EDC-assigned loss factor.

The per-participant impact is to be estimated at long-term average local weather conditions at
time of the RTO summer peak. Load research studies to support per-participant impacts must
comply with the Guidelines for LDLC load research studies presented in PJM Manual 19: Load
Forecasting & Analysis of this Manual.

4.3.8 Determination of the UCAP Value of Load Management
Prior to 2018/2019 Delivery Year, the Unforced Capacity (UCAP) value of a Load Management
product is equal to the Nominated Value of that product multiplied by the Demand Resource

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 79



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 80 of 260

‘% PJM Manual 18: PJM Capacity Market
Section 4: Supply Resources in the Reliability Pricing Model

Factor (DR Factor) and the Forecast Pool Requirement (FPR). Effective with the 2018/2019
Delivery Year, the unforced capacity (UCAP) value of a Load Management product is equal to
the Nominated Value of that product multiplied by the Forecast Pool Requirement.

UCAPValue,,= NominatedValue * DRFactor* FPR (Prior to 2018/ 2019 DY)
UCAPValue,,,= NominatedValue*FPR (Effective 2018/ 2019 DY)

4.3.9 Load Reduction Reporting

PJM requires an accurate estimate of the amount of energy that will be reduced in direct
response to PJM dispatch of Pre-Emergency and Emergency Demand Response capacity
resources. This information will be used by PJM to determine the amount of DR resources

to dispatch during a pre-emergency or emergency event. The Curtailment Service Provider
will contact DR resources, as necessary, to determine a reasonably accurate load reduction
capability. The CSP will analyze and review the load reduction capability on a periodic basis to
ensure it is reasonably accurate before it is provided to PJM.

Load Reduction Capability

The Load Reduction Capability provided by the CSP should represent the expected future
incremental load reduction of energy that will be provided by the DR resources if dispatched

by PJM under pre-emergency or emergency conditions. The Load Reduction Capability should
only include energy load reductions expected to occur if a pre-emergency or emergency DR
event is declared. This is independent of the committed capacity MW on the registration(s) and
represents the operational expectations regarding the ability to reduce load for the specific time
period. The Load Reduction Capability should not include load reductions that have already
occurred or are already planned such as the following:

» Planned or unplanned outages at the facility

* Load reductions based on high expected prices, peak shaving or existing contract
provisions

PJM will adjust, downward, the reported Load Reduction Capability values to account for any
real time or day ahead economic market dispatch that has been assigned to the registered
location(s) by PJM. The difference between the Load Reduction Capability and any economic
dispatch reductions will indicate the estimated load reductions still available and able to respond
to a PJM call for Pre-Emergency or Emergency DR.

Reporting

Curtailment Service Providers that have active Full Program Option or Capacity Only
registrations shall provide PJM the Load Reduction Capability by zone, by lead time, and by
product-type on a monthly basis, to be submitted by the last business day of a given month and
effective on the first business day of the following month. During the months of June through
September, CSPs will provide any updates to this information for each day by no later than 4
p.m. on the day prior to the operating day.

On days for which a Maximum Emergency Generation/Load Management Alert or Action has
been issued as communicated through the PJM ALL CALL and/or published on Data Viewer
emergency messages, the Curtailment Service Provider shall on an hourly basis provide

any updates to their information for the remaining hours of the day beginning at 10 a.m. and
continuing until 7 p.m.
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The Curtailment Service Provider shall submit the information electronically to the appropriate
PJM system.

4.3.10 Maintenance Outage Reporting for Annual Demand Resource

An annual product (prior to 2018/2019 Delivery Year) and Capacity Performance product
(effective 2018/2019 Delivery Year) Pre-Emergency or Emergency Load Response registration
may request a maintenance outage during the months of October through April. The
maintenance is defined as:

* maintenance to a device or generator used to reduce load at the end use customer
location that cannot be reasonably scheduled outside of the annual product availability
window, or

* maintenance of a CSP’s system used to dispatch DR, but such maintenance shall be
limited to no more than two times per quarter, shall not exceed one day in duration, and
shall be on a Saturday or Sunday.

The outage request must be submitted at least four business days before the requested start
date in the appropriate PJM system and will be evaluated on a first come first served basis. If
a request is submitted less than four business days in advance, PJM may approve the request
up to one day prior to operating day. The maintenance outage must be between one and thirty
days and an extension may be requested during an approved outage at least four business
days before the beginning of the extension period. PJM may deny a maintenance outage
request if the outage is expected to create reliability issues. A maintenance outage denied

by PJM may be resubmitted by the CSP to request another time period for the outage. CSPs
should make a best effort not to request outages during weekday annual product availability
hours for the months of January and February. A CSP may cancel maintenance outage at
any time and the associated registration(s) will be required to respond to a PJM-initiated

Load Management Event and shall be measured for event compliance or Non-Performance
Assessment if the event or Performance Assessment Interval starts after PJM receives the
cancellation. PJM may cancel a previously approved maintenance outage one day prior to the
start of the outage for reliability concerns.

A registration associated with an approved maintenance outage that is in effect during a PJM-
initiated Load Management event or Performance Assessment Interval will not be considered as
dispatched for such an event or Performance Assessment Interval.

4.4 Energy Efficiency Resources

An Energy Efficiency (EE) Resource is a project that involves the installation of more efficient
devices/equipment, or the implementation of more efficient processes/systems, exceeding
then-current building codes, appliance standards, or other relevant standards, at the time of
installation, as known at the time of commitment, and meets the requirements of Schedule

6 (section L) of the Reliability Assurance Agreement. The EE Resource must achieve a
permanent, continuous reduction in electric energy consumption at the End Use Customer’s
retail site (during the defined EE Performance Hours and during winter performance period

if such EE Resource is a Capacity Performance Resource) that is not reflected in the peak
load forecast used for the Auction Delivery Year for which the EE Resource is proposed. The
EE Resource must be fully implemented at all times during the Delivery Year, without any
requirement of notice, dispatch, or operator intervention.

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 81



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 82 of 260

‘% PJM Manual 18: PJM Capacity Market
Section 4: Supply Resources in the Reliability Pricing Model

Because energy efficiency measures are reflected in the peak load forecast for a Delivery Year
for which an auction is being conducted, the auction parameters must be adjusted, as described
is Section 2.4.5, for the EE Resource(s) that are proposed for that auction in order to avoid
double-counting of the energy efficiency measures.

The EE Performance Hours are defined as the hours between the hour ending 15:00 Eastern
Prevailing Time (EPT) and the hour ending 18:00 EPT during all days from June 1 through
August 31, inclusive, of such Delivery Year, that is not a weekend or federal holiday.

An EE installation is eligible to offer into an RPM auction if it meets the following criteria:
+ EE installation must be scheduled for completion prior to DY;

» EE installation is not reflected in peak load forecast used for the auction for which the EE
is offered;

« EE installation exceeds relevant standards at time of installation as known at time of
commitment;

» EE installation achieves load reduction during defined EE Performance Hours; and

* EE installation is not dispatchable19.

An Existing EE Resource is defined as an EE Resource with a PJM approved Post-Installation
Measurement & Verification (M&V) Report. A Planned EE Resource is defined as an EE
Resource that does not have a PJM approved Post-Installation M&V Report.

An EE Resource of Annual product-type, Base product-type, and CP product-type that clears in
an RPM Auction for Delivery Year prior to 2020/2021 Delivery Year will receive the applicable
product-specific Resource Clearing Price of the Locational Deliverability Area in which the

EE Resource resides. Prior to 2018/2019 Delivery Year, all EE Resources are treated as
Annual product type and will receive an Annual Resource Clearing Price, unless such EE
Resource cleared in the 2016/2017 or 2017/2018 Deliver Year Capacity Performance Transition
Incremental Auction and will receive a Capacity Performance Resource Clearing Price. Effective
for the 2018/2019 and 2019/2020 Delivery Year, Base Capacity EE Resources will receive

a Base Capacity DR/EE Resource Clearing Price and Capacity Performance EE Resources
will receive a Capacity Performance Resource Clearing Price. Effective with the 2020/2021
Delivery Year, Capacity Performance EE Resources will receive a Capacity Performance
Resource Clearing Price for the LDA in which the EE Resource resides and Summer-Period
EE Resources will receive a Resource Clearing Price applicable to the EE Provider’s cleared
Seasonal Capacity Performance sell offer as described in Section 4.10 of this manual .

An EE Resource may participate in RPM Auctions or commit to FRR Capacity Plan for a
maximum of up to four consecutive Delivery Years. The time period of an Energy Efficiency
installation determines whether an installation is eligible to be a capacity resource for a Delivery
Year. The time period of Energy Efficiency installations and their associated eligibility, in addition
to the modeling of EE Resources in the PJM Capacity Market, is presented in PJM Manual
18B: Energy Efficiency Measurement &Verification,

An EE Resource must meet the following minimum requirements:

19 Dispatchable demand may be offered as a Demand Resource in the PJM Capacity Market.
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*  Submit Initial Measurement &Verification (M&V) Plan no later than 30 days prior to RPM
Auction in which the EE Resource is initially offered or 30 days prior to the FRR Capacity
Plan in which the EE Resource is initially offered,;

*  Submit Updated M&V Plan no later than 30 days prior to next RPM auction in which EE
Resource is subsequently offered or no later than 30 days prior to next FRR Capacity
Plan update in which the EE is subsequently committed;

+ Establish credit with PJM Credit Department prior to RPM Auction or prior to committing
EE Resource to FRR Capacity Plan (for Planned EE Resources);

*  Submit Initial Post-Installation M&V Report no later than 15 business days prior to first
Delivery Year that the EE Resource is committed;

» Submit Updated Post-Installation M&V Reports no later than business 15 days prior to
each subsequent Delivery Year that the EE Resource is committed; and

* Permit Post- Installation M&V Audit(s) by PJM or Independent Third Party.

PJM Manual 18B: Energy Efficiency Measurement & Verification establishes the
requirements for the Initial M&V Plan, Updated M&V Plans, Initial Post-Installation M&V Report,
Updated Post-Installation M&V Reports, and the M&V Audit.

4.4.1 Determination of Nominated Value of EE Resource

The Nominated EE Value of an EE Resource is the expected average demand (MW) reduction
during the defined EE Performance Hours in the Delivery Year. Effective for the 2016/2017
Delivery, EE Resources that qualify as a Capacity Performance product type shall also have
an expected average load reduction during winter performance period (i.e., all days from
January 1 through February 28, inclusive, of such Delivery Year that is not a weekend or federal
holiday, between the hour ending 8:00 EPT and hour ending 9:00 EPT, and between the hour
ending 19:00 EPT and hour ending 20:00 EPT), that is not less than the Nominated EE Value
determine during the defined EE Performance Hours. If the Nominated EE Value determined
during the defined EE Performance hours is greater than the expected average demand during
the defined winter hours, the expected demand during the defined winter hours will be the
Nominated EE Value of the Capacity Performance EE Resource. Effective with the 2020/2021
Delivery Year, the Nominated EE Value of a Summer-Period Energy Efficiency Resource is the
expected average demand reduction during the defined EE Performance Hours in the Delivery
Year. The minimum Nominated EE Value accepted in the PJM Capacity Market is 0.1 MW.

The Measurement & Verification (M&V) Plan describes the methods and procedures for
determining the Nominated EE Value of an EE Resource (value based on load reduction
provided during EE Performance Hours) and the Capacity Performance value (value based
on the consideration of load reduction provided during EE Performance Hours and winter
performance period) and confirming that the Nominated EE Value and Capacity Performance
value is achieved.

The Nominated EE Value approved by PJM in EE Resource Provider’s Initial/Updated M&V
Plan establishes the Nominated EE Value that may be offered in an RPM Auction or committed
to an FRR Capacity Plan (on a summer period basis effective with 2020/2021 Delivery Year).
The Capacity Performance value approved by PJM in the EE Resource Provider’s Initial/
Updated M&V Plan provides guidance to the EE Resource Provider on the maximum amount of
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MWs that should be offered in Capacity Performance Offer Segments or committed as Capacity
Performance in an FRR Capacity Plan on an annual basis.

The last Post-Installation M&V Report submitted and approved by PJM prior to the Delivery
Year that the EE Resource is committed establishes the final Nominated EE Value and final
Capacity Performance value that is used to measure RPM Commitment Compliance and

FRR Capacity Plan compliance during the Delivery Year. Failure to submit an Initial/Updated
Post-Installation M&V Report or failure to demonstrate that post-installation M&V activities
were performed in accordance with the timeline in the approved M&V Plan will result in a final
Nominated EE Value and final Capacity Performance value equal to zero MWs for the relevant
Delivery Year. If an M&V Audit is performed and results finalized prior to the start of a Delivery
Year, the Nominated EE Value or Capacity Performance value confirmed by the Audit becomes
the final Nominated EE Value or final Capacity Performance value that is used to measure RPM
Commitment Compliance during the Delivery Year. If the M&V Audit is performed and results
finalized after the start of a Delivery Year, the Nominated EE Value or Capacity Performance
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

Prior to 2018/2019 Delivery Year, the Unforced Capacity (UCAP) value of an Energy
Efficiency Resource is equal to the Nominated EE Value of the EE Resource multiplied by the
Demand Resource Factor (DR Factor) and the Forecast Pool Requirement. Effective with the
2018/2019 Delivery Year, the Unforced Capacity (UCAP) value of a Base Energy Efficiency
Resource is equal to the Nominated EE Value of the EE Resource multiplied by the Forecast
Pool Requirement. The UCAP value of a Capacity Performance Resource is the Capacity
Performance value of the EE Resource multiplied by the Forecast Pool Requirement.

UCAPValuegg =
NominatedEEValue*DRFactor*FPR (Prior to 2018/ 2019 Delivery Year)

UCAPValuegg= NominatedEEValue*FPR (Effective with 2018/ 2019 Delivery Year)

4.4.3 Energy Efficiency Resource Modifications (EE MODs)

Prior to the 2015/2016 Delivery Year, an Energy Efficiency Modification (EE MOD), a type of
eRPM transaction, was used to track an increase or decrease of the EE Nominated Value of a
provider’'s EE Resource in the eRPM system. Effective with the 2015/2016 Delivery Year, EE
MODs are no longer submitted by EE Resource Providers. Prior to the commitment of an EE
Resource to an FRR Entity’s FRR Capacity Plan, PJM submits an EE MOD in the eRPM system
for to represent the Nominated EE Value or Capacity Performance Value of an EE Resource
based on an EE Provider’s approved initial/updated EE M&V Plan. Prior to the Delivery Year,
PJM submits EE MODs in the eRPM system to represent the final Nominated EE Value or final
Capacity Performance value of a provider’s EE Resource for the Delivery Year based on PJM’s
approval of the provider’s Post Installation M&V Report for such Delivery Year.

Effective with the 2020/2021 Delivery Year, prior to the Delivery Year, PJM submits EE MODs

to represent the final Nominated EE Value of an EE Resource to be effective for June through

October and May of the Delivery Year and an EE MOD to represent the Capacity Performance
value of the EE Resource to be effective for November through April of the Delivery Year.
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4.5 Qualified Transmission Upgrades

A Qualifying Transmission Upgrade may be offered into the Base Residual Auction to increase
import capability into 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 Department at least 45 days prior to the auction.

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

* At a minimum, a Facilities Study Agreement must be executed for the proposed
transmission upgrade, in order for approval to be granted and the transmission upgrade
must conform to all applicable standards of the PJM Regional Transmission Expansion
Planning 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 Residual Auction is not
completed by the start of the Delivery Year, the party who submitted the offer shall provide a
replacement in the form of an equivalent amount of capacity resource of the appropriate product
type (Annual product type prior to 2018/2019 Delivery Year and Capacity Performance product
type effective with the 2018/2019 Delivery Year) within the Sink LDA by the start of the delivery
Year. If replacement capacity is not provided, a Transmission Upgrade Delay Penalty shall

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 quantity of incremental import capability cleared. A cleared
Qualifying Transmission Upgrade is not automatically included in CETL analysis for future
delivery years.

Once the Qualifying Transmission Upgrade is in service, the Qualifying Transmission Upgrade
is eligible to continue to 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 PJM for inclusion in the PJM
billing process for unit-specific capacity or Auction Specific MW capacity. Parties in all bilateral
transactions reported to PJM agree to indemnify PJM against non-performance by their
counterparties in such transactions.

PJM posts reference prices at various points in order to facilitate bilateral trading on the part of
market participants. The posted pricing points include LDA and Hub pricing points (associated
with a Base Residual Auction (BRA) Resource Clearing Price in a LDA), Net Load pricing
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points (associated with a Final Zonal Capacity Price less Final Zonal CTR Credit Rate), PZonal
pricing points (associated with Preliminary Zonal Capacity Price), FZonal (associated with Final
Zonal Capacity Price), and 1IA, 2IA, and 3IA pricing points (associated with a First Incremental
Auction (11A), Second Incremental Auction (21A), or Third Incremental Auction (3IA) Resource
Clearing Price in an LDA). The available pricing points and their definitions are posted on the
PJM website.

Additional pricing points will be added by PJM if requested by stakeholders. However, the
definition of the pricing points will remain static once created.

4.6.1 Unit-Specific Bilateral Transactions

The purpose of reporting a unit-specific bilateral transaction to PJM (regardless of the type

of capacity transacted) is to transfer the rights to or control of a specified amount of installed
capacity from the Seller to the Buyer. Bilateral contracts for unit-specific capacity resources may
be offered into PUM’s RPM if these products meet the requirements specified in this Manual.

PJM will provide electronic bulletin board functionality in eRPM. The bulletin board allows
participants to post and view requests to buy or offers to sell capacity resources. The purpose of
the bulletin board functionality is to facilitate bilateral transaction activity.

4.6.2 Entering Unit-Specific Bilateral Transactions

Unit-specific bilateral transactions reported to PJM may wholly or partially offset an LSE’s
Locational Reliability Charges in the PJM billing process provided that Available installed
capacity purchased through the bilateral transaction is directly offered and cleared in a Base
Residual Auction or Incremental Auction or is designated as a self-scheduled resource in

a Base Residual Auction (i.e., the RPM Auction Credits received may offset the Locational
Reliability Charges assessed in your PJM bill).

The smallest increment of installed capacity that may be reported to PJM as unit-specific
transactions is 0.1 MW.

PJM does not recognize “slice of system” or unforced capacity credit bilateral transactions in
RPM Auctions.

Both parties of a unit-specific transaction must confirm the transfer of installed capacity from the
seller to the buyer via the eRPM system prior to the start date of the transaction.

Unit-specific transactions to an “External Party” (i.e., “EXT”) must be in “Pending PJM” status
two business days prior to the start date of the transaction.

All unit-specific bilateral transactions that cover the Delivery Year must be in “Provisionally
Approved” or “Approved” status in the eRPM system prior to the opening of the Base Residual
Auction or an Incremental Auction’s bidding window in order for the transactions to be
considered in a party’s Generation Resource Position and the calculation of Available ICAP to
offer for a Base Residual Auction or an Incremental Auction or to be used for self-scheduling in
the Base Residual Auction.

Unit-specific transactions cannot be created during an RPM Auction’s bidding window and
clearing week.

Unit-specific transactions that are not in the “Approved” status by the start date of the
transaction will have their status changed to “PJM Withdrawn”.

Revision: 40, Effective Date: 02/22/2018 PJM © 2018 86



KyPSC Case No. 2019-00277
AG-DR-02-004 Attachment
Page 87 of 260

‘% PJM Manual 18: PJM Capacity Market
Section 4: Supply Resources in the Reliability Pricing Model

Unit—specific bilateral transactions may be reported for the following installed capacity types:
Available, Unoffered, or Cleared.

Unit specific transactions reported for either Available or Unoffered capacity must specify:
* The unit to be transacted
» A start and end date for the transaction
* Aninstalled capacity (ICAP) MW value
» Unit specific transactions reported for Cleared capacity must specify:
* The unit to be transacted
» A start and end date for the transaction

» The auction in which the unit cleared (Base Residual Auction, First Incremental Auction,
Second Incremental Auction, Third Incremental Auction, or CP Transition Auction
(2016/2017-2017/2018 Delivery Years only).

* The product-type applicable to the MWs cleared: Annual, Limited, or Extended Summer
(Prior to 2018/2019 Delivery Year); Base Generation, Base DR/EE, or Capacity
Performance (Effective for the 2018/2019 and 2019/2020 Delivery Year). Starting
2020/2021 Delivery Year, the product-type applicable to the MWs cleared can only be
Capacity Performance.

+ The Capacity Performance offer segment-type applicable to the MWs cleared: Annual,
Seasonal-summer, or Seasonal-winter (Effective 2020/2021 Delivery Year)

+ The Resource Clearing Price applicable to the MWs cleared in Seasonal Capacity
Performance Resource sell offer (Effective 2020/2021 Delivery Year)

* An unforced capacity (UCAP) MW value. Once approved, the unforced capacity MW
value will be converted to an installed capacity MW value using the then-current
Effective EFOR for the specified unit. The installed capacity MW value is capped at the
ICAP Owned by the Seller.

The following are business rules that apply to Unit-Specific Bilateral Transactions:

* An Aggregate Resource may not be specified as a unit transacted in a Unit-specific
transaction.

+ If available capacity type is selected, the eRPM system will validate that the Seller
has Daily Available ICAP to offer for the entire term of the trans