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Module Objectives

Operators will be able to:

Ç Describe the demand component of RPM

Ç Identify supply resources in RPM

Ç Explain how RPM auctions are conducted

Ç Describe delivery year performance assessments

Ç Define the Fixed Resource Requirement Alternative 
(FRR)
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Energy

ÅGeneration of electrical 
power over a period of time

ÅEnergy revenues paid to 
resource based on 
participation in Energy 
Markets

ÅHourly product

Capacity vs. Energy

Capacity 

ÅCommitment of a resource 
to provide energy during 
the delivery year.

ÅCapacity revenues paid to 
committed resource 
whether or not energy is 
produced by resource.

ÅDaily product

Capacity, energy & ancillary services revenues are expected, in the long term, to meet 
the fixed and variable costs of generation resources to ensure that adequate 

generation is maintained for reliability of the electric grid.
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PJM Capacity Market

PJM Capacity Market is designed to ensure adequate availability of resources that can 
be called upon to ensure the reliability of the electric grid.

PJM Capacity Market

Reliability Pricing Model (RPM) Fixed Resource Requirement (FRR) 

PJM secures capacity on behalf of LSEs to satisfy 
load obligations.

LSE secures capacity to satisfy their load 
obligation.
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Objectives of RPM

ÅResource commitments to meet system peak 
load three years in the future

ÅThree year forward pricing aligned with 
reliability requirements to adequately value 
capacity resources

ÅProvide transparent information to 
participants far enough in advance for 
actionable response

Purpose of RPM is to enable PJM to obtain sufficient resources to reliably meet the 
needs of electric consumers within PJM.



ÅDetermines the amount of capacity resources 
required to serve the forecast peak load and 
satisfy the reliability criterion.

ÅThe reliability criterion is based on Loss of 
Load Expectation (LOLE) not exceeding one 
event in ten years.

Resource Adequacy Requirement

An Installed Reserve Margin (IRM) = 15.3% satisfies the reliability criterion for the 2014/15 
Delivery Year Base Residual Auction.

Resource Adequacy ICAP Requirement = Forecast Peak Load * (1+ IRM)



Common Terminology in RPM

Å Installed Capacity (ICAP)value of a unit is based on the 
summer net dependable rating

ÅUnforced Capacity (UCAP)installed capacity rated at summer 
conditions that is not on average experiencing a forced outage 
or derating.

ÅEquivalent Demand Forced Outage Rate (EFORd)is a 
measure of the probability a generating unit will not be 
available due to forced outages or deratings when it is needed 
to operate.

UCAP = ICAP x (1-EFORd)

Example: 2014/2015 DY Base Residual Auction

IRM = 15.3%, Forecast Peak Load = 164,758 MW, Pool-wide avg. EFORd = 0.0625

ICAP Requirement = Forecast Peak Load * (1+ IRM) =189,965 MW

FPR = (1+0.153)*(1- 0.0625) = 1.0809

UCAP Requirement = Forecast Peak Load * FPR = 178,086 MW



What are Locational Constraints?

Å Locational Constraints are capacityimport capability limitationsthat are 
caused by

ï transmission facility limitations, or

ïvoltage limitations.

Å PJM determines constrained sub-regions (LDAs) to be included in RPM 
Auctions to recognize and quantify the locational value of capacity.

Å LDAs determined by comparing the import limit of a LDA (CETL) to the 
amount of capacity that needs to be imported into a LDA to meet the 
reliability criterion (CETO).

Locational 

Deliverability 

Area (LDA)

Import Limit (MW)
CETL = Capacity Emergency 
Transfer Limit 

CETO  = Capacity Emergency 
Transfer Objective
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RPM Structure

Base 

Residual 

Auction

Delivery 

Year

3 Years

Second 

Incremental 

Auction 

Third 

Incremental 

Auction

June May

3 months

10 months

First 

Incremental 

Auction

20 months

EFORd 

Fixed

Ongoing Bilateral Market

Interruptible 

Load for 

Reliability (ILR)

(Only effective 

prior to 12/13 

DY)

May

Feb.

July

Sept

Conditional

Incremental 

Auction

May be 

scheduled 

at any 

time prior 

to DY
Mar
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Participation by LSEs in RPM 

ÅParticipation by LSEs for load served in PJM region is 
mandatory, except for those LSEs that have elected the Fixed 
Resource Requirement (FRR) Alternative

ÅPJM procures capacity on behalf of LSEs through RPM 
Auctions

ÅLSE is responsible for paying a Locational Reliability Charge

ÅNo money changes hands until the Delivery Year
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Participation by Resource Providers in RPM

ÅParticipation is mandatory for resource 
providers with:
Åavailable unforced capacity from Existing Internal PJM 

Generation; or

Åbilateral contracts for available Existing Internal PJM 
Generation; or

ÅPlanned Resources which cleared in a prior auction at 
an unmitigated price
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ÅParticipation is voluntary for resource 
providers with:

ïExternal generation;

ïPlanned generation;

ïExisting demand resources;

ïPlanned demand resources;

ïEnergy Efficiency resources;

ïQualifying Transmission Upgrades.

Participation by Resource Providers
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Questions?
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Demand
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What is the VRR?

Å The price is higher when the resources are less than the 
reliability requirement and lower when the resources are in 
excess.   

Å VRR Curves are defined for the PJM RTO and for each 
constrained Locational Deliverability Area (LDA) modeled 
within the PJM region.

The Variable Resource Requirement (VRR) Curve is a downward sloping 
demand curvethat relates the maximum price for a given level of 
capacity resource commitment relative to reliability requirements. 
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Determination of VRR Curve

ÅThe VRR Curve is based on a target level of 
capacity, Cost of New Entry, and Net Energy 
and Ancillary Services (E&AS) Offset

ÅThe target level of capacity is:

ïReliability Requirement less the Short Term 
Resource Procurement Target 
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2014/2015 Short Term Resource Procurement Target

& Applicable Share

BRA First 
Incremental 

Auction

Second 
Incremental 

Auction

Third 
Incremental 

Auction

Target Percent 2.5% 2.0% 1.5% 0

Target,MW 3,858.4 3086.7 2315.0 0

Applicable Share, 
Percent of BRA 
Target

0 0.2 0.2 0.6

Applicable Share, 
MW

0 771.7 771.7 2,315.0
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Illustrative Example of a VRR Curve

A VRR Curve is defined for the PJM Region. 

Individual VRR Curves are defined for each Constrained LDA.

Quantity  = UCAP MW
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Demand Curve in Conditional Incremental Auction

ÅConditional Incremental Auctions may be held if the in-service 
date of a backbone transmission upgrade modeled in the Base 
Residual Auction is delayed beyond July 1 of the Delivery Year

Å If conducted, the demand curve will be a single buy bid 
entered by PJM for the required MWs at 1.5 times the Net 

CONE in the LDA with the reliability criteria violation.
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Questions?
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Supply
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Supply in RPM

ÅUnforced capacity is procured to meet demand through the 
clearing of RPM Auctions.

ÅSupply curves are based on resource-specificsell offers 
submitted by providers
ïSupply curve for Incremental Auctions may include sell offers 

submitted by PJM to release previously committed supply

ÅSupply procured in RPM ensures that sufficient resources will 
be available in the Delivery Year.

10/18/201123PJM©2011



PJM Sell Offers in Incremental Auctions

ÅPJM Sell Offers in an Incremental Auction to 
release supply may be due to a decrease in 
RTO/LDA Reliability Requirement beyond a 
threshold amount

ÅPJM Sell Offers are defined in advance of an 
Incremental Auction
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Example of Supply Curve

2012/2013 BRA
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In RPM,Resourcesare = 

What is a Supply Resource in RPM?

Demand 
Resources

(DR)

Qualifying 
Transmission 

Upgrades

(QTU)

Generation 
Resources

Energy 
Efficiency 
Resources

(EE)
(Effective with 11/12 DY)

Interruptible 
Load for 

Reliability 
Resources (ILR)

(Prior to 12/13 DY)
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In RPM,Generation Resourcescan be:

Ç Internal or External

Ç Existing or Planned

Generation Resources
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DR Product Type Requirements

Requirement Limited DR ExtendedSummer DR Annual DR

Availability Anyweekday, other 
than NERC holidays, 
during JuneςSept. 
period of DY

Any day duringJune-
October period and 
following May of DY

Any day during DY (unlesson 
an approvedmaintenance 
outage during Oct. - April)

MaximumNumber of 
Interruptions

10 interruptions Unlimited Unlimited

Hoursof Day Required 
to Respond
(Hours in EPT)

12:00 PM ς8:00 PM 10:00 AM ς10:00 PM Jun ςOct. and following May:  
10 AM ς10 PM
Nov. ςApril:  6 AM- 9 PM

Maximum Duration of 
Interruption

6 Hours 10 Hours 10 Hours

Notification Must be able to reduceload when requested by PJM All Call system within 2 hours of 
notification, without additional approvals required

Registrationin eLRS Must registersites in Emergency Load Response Program in Load Response System 
(eLRS)

Compliance Must provide customer-specific compliance and verification information with 45 days 
after the end of month in which PJM-initiated LM event occurred.
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Å Installation of more efficient devices, equipment or processes exceeding
building codes, appliance standards, or other relevant standards at the 
time of installation as known at the time of the commitmentto the 
capacity market.

Å Designed to achieve a continuous reduction in electric demand

Å Fully implemented at all times during the Delivery Year, without any 
requirement of notice, dispatch, operator intervention. 
ï If dispatchable, it would be considered a Demand Resource. 

Energy Efficiency (EE) Definition
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Qualifying Transmission Upgrade

A Qualifying Transmission Upgrade which increases the 
import capability into a constrained LDA may be offered as 
supply into an auction

Such upgrades must:
Ç have a Facilities Study Agreement executed

Ç conform to all applicable standards of the PJM Regional Transmission 
Expansion Planning Process

Ç have an in-service date on or before the start of the Delivery Year.

Ç Have an incremental import capability value assigned by the PJM 
Planning Dept at least 45 days prior to the Base Residual Auction.

10/18/201130PJM©2011



Value of Generation Resource

Unforced Capacity (UCAP) value of a generating unit is calculated as:

=
Unforced 

Capacity Value 
of Unit X * (1 ςEFORd*)

Calculated based on Unforced Capacity (UCAP)

=96 MW * (1 ς.04)

For Example:

Unforced Capacity Value For Unit X = 96 MW

*EFORd= Equivalent Forced Outage Rate

SUMMER

Installed Capacity 

(ICAP)

Rating

100 MW
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Questions?
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Auctions in RPM
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RPM Structure

Base 
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3 Years
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20 months

EFORd 

Fixed
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Load for 

Reliability (ILR)

(Only effective 

prior to 12/13 

DY)

May
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Incremental 
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May be 

scheduled 

at any 

time prior 

to DY
Mar
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ÅDemand Curve is the VRR curve

ÅTarget level of unforced capacity is less an 
amount reserved for short-term resources and 
FRR. 

ÅCost of procurement is allocated to LSEs 
serving load in the actual Delivery Year 
through the Locational Reliability Charge.

Base Residual Auction
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Base Residual Auction & Future Eligibility

1. Shall be excluded from participation in any and all 
Incremental Auctions conducted for the Delivery Year

2. Shall be ineligible to serve as an RPM capacity resource 
on behalf of any entity for such Delivery Year

3. Are prohibited from receiving any RPM capacity revenues 
for the Delivery Year

EXISTING GENERATION RESOURCES
that have Available Capacity to offer and are not offered into the 
Base Residual Auction for the Delivery Year:
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RPM Structure

Base 
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Scheduled Incremental Auctions

ï Increases and Decreases to Reliability Requirements

ïDeferred Short-Term Resource Procurement

ïDecrease in the value of resource commitments due to 

Çresource cancellation 

Çdelay

Çderating (CAP MOD decrease)

ÇEFORd increase

Çdecrease in the nominated value of a Planned Demand 

Resource/Energy Efficiency Resource

Çdelay or cancellation of Qualifying Transmission Upgrade. 

Incremental Auctions 
Conducted after the Base Residual Auction to address changes in market

dynamics including:

2
n

d
1
s
t 
a
n
d
 3

rd
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Conditional Incremental Auction

ÅConditional Incremental Auctions may be held if the in service 
date of a Backbone Transmission Upgrade modeled in the 
Base Residual Auction is delayed by beyond July 1 of the 
Delivery Year. 

Conditional Incremental Auction 
Conducted only if a Backbone Transmission Upgrade is delayed and results in 
the need for PJM to procure additional capacity in a LDA to address the 
corresponding reliability problem.
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Self-Scheduling

ÅSelf Scheduling allows an LSE to hedge their 
Locational Reliability Charges by designating 
resources to cover their obligation in the BRA.

ÅIf the self-schedule optionis set:

ïthe sell offer price will be set to zero 

ïthe minimum and maximum amounts specified in 
the sell offer must be equal. 

Self-Scheduling option is available in the Base Residual 
Auction only.
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Energy Market Offer Requirements

Generation Resources

All generation resources that 
have an RPM Resource 
commitment must offer into 

tWaΩǎ 5ŀȅ !ƘŜŀŘ 9ƴŜǊƎȅ aŀǊƪŜǘ. 

Demand Resource
Demand Resources that have an 
RPM Resource Commitment must 
be registered in the Full Program 
Option of the Emergency Load 
Response Program and be 
available for deployment during 
PJM-declared emergency events. 
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Questions?
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RPM Auction Process

Optimization 
Algorithm

Supply 
ÅResource-
specific Sell 
Offers

ÅPJM submitted 
locational sell 
offer

Demand
ωVariable Resource Requirement (VRR) Curves for Base 
Residual Auction
ωLocational Buy Bids by Auction Participants and/or 
PJM for Incremental Auctions

Locational 
Constraints

Auction Results
ωResource Commitments
ωResource Clearing Prices
ωUCAP Obligation values
ωCapacity Transfer Rights

Zonal Capacity
Prices

CTR Rates
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Graphical Illustration of Auction Clearing

2012/2013 BRA 

Clearing determined by the intersection of the supply and the demand curves.
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DR Saturation - Minimum Resource Requirements

(Effective 2014/2015 DY)

Minimum Annual Resource Requirement= Minimum amount of 
capacity PJM seeks to procure from Annual resources (generation, 
Annual DR, and energy efficiency resources)

Minimum Extended Summer Resource Requirement= Minimum 
amount of capacity PJM seeks to procure from Annual resources 
plus Extended Summer DR
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Resource Clearing Price

RCP may not be equal to Final Zonal Capacity Price.  RCP (price paid to resources) and Final 
Zonal Capacity Price (price paid by LSEs) are different terms in RPM. 

Locational
Price

Adder(s)*

Marginal
Value
Of 

System
Capacity

=
Resource
Clearing 
Price in 
LDA

+

Annual Resource Price 
Adder

Applicable for Annual 
Resources only 

(effective 2014/2015 
DY)

Extended Summer 
Resource 

Price
Adder

Applicable for Annual 
Resources & Extended 
Summer DR (effective 

2014/2015 DY)

++
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What are Capacity Transfer Rights (CTR)?

to allocate the economic value of 

lower priced capacity into a 

constrained LDA

Capacity Transfer Rights are a meansΧ
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Why Capacity Transfer Rights?

Constrained 
LDA
Clearing Price = 
$150/MW-day of 
UCAP obligation

Unconstrained LDA
Clearing Price = $100/MW-
day

Resources in the unconstrained 
Market are paid the Unconstrained 
(lower) Resource Clearing Price

LSEs pay a Locational 
Reliability Charge for 
their entire UCAP 
obligation (including 
imports) at the 
higher zonal capacity 
price

Import

Capacity Transfer Right (CTR) Credit reduces the LSE load charge by recognizing 
the economic value of less expensive resources imported from outside  into the 
constrained LDA.
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Questions?
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Performance Year Assessments
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Purpose of Resource Performance Assessments

ÅProvide the means to assess whether or not a 
resource honored their commitments and 
provided the expected reliability services 
during the Delivery Year.

ÅIncent resource providers to perform through 
exposure to deficiency or penalty charges

ÅDeficiency or penalty charges are distributed 
to LSEs or over-performing resource providers.
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Performance Assessment Types

Assessment Purpose

RPM Commitment Compliance Determines if sufficient unforced capacity on resource 
during DY to meet its RPM commitments

Peak-Hour Period Availability Measures if generation resource was available during 
critical peak-hour periods during DY

Summer/Winter Capability Testing Determines if generation resource demonstrated its 
ICAP commitment amount through summer and 
winter testing

PSM Compliance Determines if generation resource took an 
unapproved planned or maintenance outage during 
peak season period

Load Management Event Compliance Determines if committed demand resource or 
certified ILR resource reduced load during a PJM 
initiated LM event

Load Management Test Compliance In the absence of a PJM-initiated LM event, this 
assessment determines if committed demand 
resource or certified ILR resource reduced load during 
a CSP-initiated test
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Applicability of Assessments by Resource Type

Assessment Generation 
(except Hydro, 
Wind & Solar)

Hydro Wind & 
Solar 

DR ILR EE QTU

RPM Commitment 
Compliance*

X X X X X X

Peak-Hour Period 
Availability

X X

Summer/Winter 
Capability Testing

X X 

(Annual)

PSM Compliance X

Load Management  
Event Compliance

X X

Load Management 
Test Compliance

X X

*A resource or portion of a resource committed to the FRR Alternative is not subject to RPM 
Commitment Compliance.  Instead of unit-specific commitment compliance, FRR Entities are subject 
to a daily unforced capacity obligation compliance.



Questions?
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LSE Obligations
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Unforced Capacity Obligations

ÅUnforced Capacity (UCAP) Obligations are obligations 
assessed to load to satisfy the reliability requirements during 
the delivery year.

ÅUCAP Obligations are determined for the RTO and Zones as a 
result of the Base Residual and Second Incremental Auctions 
(prior to 12/13 DY)

ÅUCAP Obligations are determined for the RTO and Zones as a 
result of the Base Residual and all Incremental Auctions 
(effective with 12/13 DY)

ÅZonal UCAP Obligations are allocated to and paid for by 
individual LSEs who serve load in the zone.
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How are Final RTO UCAP Obligations Determined?

Effective Date When Determined? Final RTO UCAP Obligation

Prior to 12/13DY After clearing of 2nd IA and 
posted with 2nd IA results.

Total amount of capacity 
procured in BRA and 2nd IA 
plus the forecasted 
obligation to be served by 
ILR resources.

Effective with 12/13 DY After clearingof the final 
IA for the DY.

Total amount of MWs 
cleared in Buy Bids 
submitted by PJM across all 
RPM Auctions less the total 
amount of MWs cleared in 
Sell Offers submitted by 
PJM across all Incremental 
Auctions.
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How are Final Zonal UCAP Obligations Determined?

Effective Date When Determined? Final Zonal UCAP Obligation

Prior to 09/10DY After clearing of 2nd IA and 
posted with 2nd IA results.

Base Zonal UCAP Obligation pluszonal 
allocation of total capacity procured in 2nd IA 
(for zones where Final Zonal Peak Load 
Forecast is greater than Preliminary Zonal).

Since no 2nd IAs were conducted, Base Zonal 
UCAP Obligation = Final Zonal UCAP 
Obligation.

09/10 DY ς11/12 DY After clearing of the 3rd IA and
posted with 3rd IA results.

Zonal allocationof the total amount of 
capacity procured in BRA and 2nd IA plus the 
Zonal Forecast ILR Obligation. 

(Includes allocation of AEP excess ILR Forecast 
Obligation to zones.)

Effective with 12/13 DY After clearingof the final IA for 
the DY.

Zonal allocationof the Final RTO UCAP 
Obligation

Effective with the 09/10 DY, zonal allocations based on the Final Zonal Peak Load Forecasts.
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LSE Obligations in RPM

ÅPJM procured capacity on behalf of LSEs 
through RPM Auctions to satisfy their daily 
UCAP obligations during the DY 

ÅLSEs will automatically be assessed a 
LocationalReliability Charge for load served 
during the DY

ÅLSEs are not required to participate in RPM 
Auctions
ïAn LSE may choose to offer resources in RPM 

Auctions and use any Auction Credits received to 
offset the LocationalReliability Charges

10/18/201159PJM©2011



LSE Load Obligations

Å LSE UCAP Obligations are assessed daily based on load served during Delivery Year

Å Daily UCAP Obligation is locked 36 hours prior to the start of the operating day.

Å Effective 2012/2013 DY, FPR used is the final value updated prior to the Third 
Incremental Auction. 

LSE Daily UCAP Obligation in a Zone/Area =

Final Zonal RPM 

Scaling Factor
Obligation Peak 

Load in Zone/Area

Forecast Pool 

Requirement 

(FPR)
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What is purpose of Final Zonal RPM Scaling Factor?

Å Final Zonal RPM Scaling Factors are used to calculate an 
[{9Ωǎ 5ŀƛƭȅ ¦/!t hōƭƛƎŀǘƛƻƴ

Å The factor accounts for:
1) Load growth from prior-year summer to the Delivery Year

2) Any excess resources procured (in all RPM Auctions) above those 
required to exactly meet the final Forecast Pool Requirement; and

3) Zonal ILR Forecast Obligation Values (prior to 12/13 DY)

4) Any resources released in Incremental Auctions (Effective 12/13 DY)

Å Final Zonal RPM Scaling Factors are posted by February 1 
prior to the start of the DY (prior to 12/13 DY) and are 
posted after the final Incremental Auction (effective 12/13 
DY).

Final Zonal RPM Scaling Factor = 

Final Zonal UCAP Obligation/(FPR * Zonal Weather Normalized Peak for summer prior to DY)
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Obligation Peak Load ðAnnual Allocation

250
200

100

100

100

250
Wholesale Area 1

Wholesale Area 2

Wholesale Area 3

LSE A

LSE B

LSE C

ÅEach PJM Electric Distribution Company (EDC) is 
ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀƭƭƻŎŀǘƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǳƳƳŜǊΩǎ 
weather normalized peak to end-use customers in the 
zone (both retail and wholesale) by Dec. 31 prior to 
the start of the Delivery Year. 

Zonal WN Peak = 

1000 MW

ÅObligation Peak Load is defined as the sum of an LSEôs customersô Peak Load 

Contributions (i.e., ñcapacity ticketsò).

ÅObligation Peak Load allocation for a zone/area is constant and effective for 

the entire Delivery Year.

Retail 

Area 1

Often referred to as a 
άt[/έ ƻǊ άŎŀǇŀŎƛǘȅ 
ǘƛŎƪŜǘƛƴƎέ ǇǊƻŎŜǎǎΦ



Obligation Peak Load ðDaily Allocation

ÅAreas with Retail Choice can 
modify LSE share on a daily basis 
by uploading XML files to eRPM.

ÅXML Uploads must be submitted 
by EDC at least36 hours prior to 
the start of the operating day.
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Obligation Peak Load ðDaily Allocation

ÅThe daily sum of all the LSE Obligation Peak Load data in a 
zone/area will be scaled to equal the Annual Obligation Peak 
Load Allocation for the zone/area

Daily Load Scaling Factor = EDC Obligation Peak Load annual allocation to the zone/area

ʅAll LSE Obligation Peak Load in the zone/area

The Daily Load Scaling Factor will equal 1.0 in cases where the sum of the 

uploaded LSE Obligation Peak Load values equal the Annual Allocation for 

that zone/area.
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Obligation Peak Load ðDaily Allocation

!ƴ [{9Ωǎ 5ŀƛƭȅ hōƭƛƎŀǘƛƻƴ tŜŀƪ [ƻŀŘ ƛƴ ŀ 
zone/area =

Daily Load 

Scaling 

Factor

EDCõs 

Obligation 

Peak Load 

allocation

Changes to an LSEôs Daily Obligation Peak Load DO NOT require any 

action on part of the LSE. 

MW value 

uploaded by 

EDC to 

eRPM
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Peak Load Screen In eRPM

Zonal RPM Scaling 

Factors are available 

in eRPM and are 

posted publicly on 

the RPM Auction 

User Information 

web page.

Obligation Peak 

Load and UCAP 

Obligation assigned 

to the participant is 

not final until 36 

hours prior to the 

delivery day.
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