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Independent Market Monitor (IMM)
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Independent Market Monitor

PJM Members Committee

Markets 
Committee

Planning 
Committee

PJM Board of Managers

Monitoring Analytics

Federal 
Energy 

Regulatory 
Commission

Operating 
Committee

ωThe IMM reports directly to the PJM Board and to FERC

ωMarket Monitoring Plan is not subject to modification by PJM members

ωMarket Monitoring Plan: Attachment M of the PJM Tariff
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Market Monitoring Objectives

ÅMonitor compliancewith rules, standards, 
procedures and practices of PJM

ÅMonitor actual or potential design flaws

ÅMonitor structural problems that may inhibit a 
robust competitive market.

ÅMonitor the potential of market participants to 
exercise market power
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What does the IMM look at?

ÅMarket Structure

ïMarket Share

ïAffiliate Relationships/ Contractual Relationships

ÅParticipant Conduct

ïBidding Behavior

ÅMarket Performance

ïState of the Market Report
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Corrective Actions of IMM

ïDiscussion of issueswith relevant Market 
Participants; informal resolution.

ïIssue referral to FERC

ÅFERC Office of Enforcement will evaluate and decide on 
corrective actions.

ïRecommend modifications to rules, standards, 
procedures and practices of PJM.

ÅMake recommendationsto PJM Committees or to PJM 
Board.

ÅMake regulatory filings

ïAdditional enforcement mechanisms

11/1/20117PJM©2011



State of the Market Report

ωLaaΩǎ ŀƴƴǳŀƭ ŀǎǎŜǎǎƳŜƴǘ 
of the competitiveness of 

the PJM markets 

ωAnalyzes market 
structure, participant 

behavior, market 
performance 

http://www.monitoringanalytics.com/home/index.shtml

ωProvides details, 
charts, and graphs of 

various market activities 
and prices 
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Transmission Services
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ÅTypes of Transmission Service

ïNetwork 

ïPoint-to-Point

ÅService Priority

ÅTransmission Service Reservations

ïPJM OASIS

Transmission Service Topics
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Network Integration Service

BC

PL

Conectiv

PS

PJM

All load inPJM is served 
using Network Integration 
Transmission Service. 
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Point to Point Transmission Service

Exports and wheels through 
must reserve Point to Point 
service in OASIS. AEP

CE

DOM

PS

PJMAMRN

NY

NIPS

TVA
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Point to Point Service Periods

Firm Service
ÅLong Term - one year or longer

ÅShort term 
ïDaily

ïWeekly

ïMonthly

Non-Firm Service
ÅShort term only
ïHourly

ïDaily

ïWeekly

ïMonthly
11/1/201113PJM©2011



Priority of Service

1. Network and Firm Point to Point

2.  Network import willing to pay congestion

3.  Non-Firm willing to pay congestion

4.  Non-Firm over Secondary Points willing to pay congestion

5.  Spot Market Import

6.  Network not willing to pay congestion

7.  Non-firm not willing to pay congestion
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OASIS
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Ancillary Services
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Ancillary Services

ÅRegulation Market

ÅSynchronized Reserve Market

ÅBlack Start Service

ÅReactive Services

ÅScheduling, System Control & Dispatch
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Regulation Market

Purpose: To provide for the continuous balancing of generation 

and load 

ωGeneration and Demand Response resources
ωTransmission customer must provide or purchase
ωRMCP = Regulation Market Clearing Price 
ωRegulation Price = Higher of  RMCP or offer price plus 

opportunity cost 
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Å[{9Ωǎ ƘŀǾŜ ƻōƭƛƎŀǘƛƻƴ ǘƻ ǇǳǊŎƘŀǎŜ ōŀǎŜŘ ƻƴ [ƻŀŘ wŀǘƛƻ 
Share

ïBilateral 

ïScheduling owned resources

ïPurchase from Synchronized Reserve Market

ÅCo-optimized with Regulation Market 

ÅAllows for participation by Demand Side Response 
resources

Purpose: To bring generation and load back in balance after the 

loss of generation

Synchronized Reserves Market
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ωTransmission Owners, with PJM identify critical 
Blackstart units

ωGenerator annual revenue requirements - Cost-
based service

ωCharges go to Transmission Customers
ωAnnual Blackstart testing requirements

Purpose: To provide for the continuous balancing of generation 

and load 

Blackstart Service
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Reactive Supply & Voltage Control

ωFERC approves reactive revenue requirements
ωPJM calculates zonal rate
ωPaid by transmission customers 
ωCredits go to generation resources and transmission 

owners

Purpose: To maintain transmission voltages within acceptable 

limits.
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Scheduling, System Control & Dispatch

ωSchedule 9 of PJM Tariff
- Control Area Administrative Service
- FTR Administrative Service
- Market Support Service
- Regulation Administrative Service
- Capacity Resource and Obligation Service

Purpose: To provide transmission service and operate the energy 

market.
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Reliability Pricing Model (RPM)
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Capacity vs. Energy

Capacity 

ÅA commitment of a resource 
to provide energy during 
PJM emergency under the 
capped energy price.

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

ÅDaily product

Energy

ÅGeneration of electrical 
power over a period of time

ÅEnergy revenues paid to 
resource based on 
ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ tWaΩǎ 5ŀȅ-
Ahead & Real-Time Energy 
Markets

ÅHourly 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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Objectives of RPM

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

ÅThree year forward pricing which is aligned with 
reliability requirements and which adequately 
values all capacity resources

ÅProvide transparent information to all 
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.
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Resource Adequacy Requirement

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.

An Installed Reserve Margin (IRM) = 15.3% satisfies the reliability criterion for the 
2013/14 Delivery Year.

Resource Adequacy ICAP Requirement = Forecast Peak Load * (1+ IRM)
11/1/201126PJM©2011



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 (i.e., locational deliverability 
areas) to be included in RPM Auctions to recognize and quantify the 
locational value of capacity.

Å Constrained regions are determined by comparing the import limit of a 
region (CETL) to the amount of capacity that needs to be imported into a 
region 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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Locational Deliverability Areas

Å Regions
ï Western PJM (ComEd, AEP, Dayton, APS, Duquesne, ATSI, Duke)

ï Mid-Atlantic Area Council (MAAC) Region 

ï Eastern MAAC (PSE&G, JCP&L, PECO, AE, DPL & RECO)

ï Southwestern MAAC (PEPCO & BG&E)

ï Western MAAC (Penelec, MetEd, PPL)

Å Zones
ï AE, AEP, APS, ATSI, BGE, Comed, Dayton, DUQ, Dominion, DPL, Duke, 

JCPL, MetEd, PECO, Penelec, PEPCO, PPL, PSEG

Å Sub-Zones
ï PSEG Northern Region (north of Linden substation)

ï DPL Southern Region (south of Chesapeake and Delaware Channel)

* Includes ATSI effective with 13/14 DY and Duke effective with 14/15 DY.

PJM required to make a filing with FERC before adding a new LDA.

RTEPP has currently identified 25* sub-regions as Locational Deliverability Areas (LDAs) for 
evaluating the locational constraints.  
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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 Effective 

12/13 DY)

May be 
scheduled 
at any 
time prior 
to DY

Mar
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RPM Auctions (Starting with 12/13 DY)

Activity Purpose Cost of Procurement

Base Residual Auction Procurement of RTO Obligation less an 
amount reserved for short lead time 
resources, less FRR Obligation

Allocated to LSEs through Locational 
Reliability Charge

1st Incremental Auction Allows for:

(1) replacement resource procurement

(2) increases and decreases in resource 
commitments due to reliability 
requirement adjustments; and

(3) deferred short-term resource 
procurement

Allocated to resource providers that 
purchased replacement resources 
and LSEs through Locational 
Reliability Charge

2nd Incremental

Auction

3rd Incremental Auction

Conditional Incremental 
Auction

Procurement of additional capacity in a 
LDA to address reliability problem that is 
caused by a significant transmission line 
delay

Allocated to LSEs through Locational 
Reliability Charge

Interruptible Load for 
Reliability (ILR)

ILR Option eliminated starting with 12/13 DY
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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) 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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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

P
ri

ce
 =

 U
C

A
P

 P
ri

ce
 (

$
/M

W-d
a
y)

(a)

(b)

(c)

1.5 Net Cone

Net Cone

0.2 Net Cone

(IRM ς3%) (IRM + 1%) (IRM + 5%)IRM

Effective 12/13 DY:

Target Level = Reliability Requirement ςShort Term 
Resource Procurement Target 
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What is a Supply Resource in RPM?

In RPM,Resourcesare = 

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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Source: PJM 2014/15 Base Residual Auction Report
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Optimization 
Algorithm

Supply 
Resource-

specific Sell 
Offers

Demand
ωVariable Resource Requirement (VRR) Curves 

for Base Residual Auction
ωLocational Buy Bids for Incremental Auctions

Locational 
Constraints

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

Zonal Capacity
Prices

ILR Prices
CTR Rates

RPM Auction Process
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Clearing 2012/2013 Base Residual Auction

Clearing determined by the intersection of the supply and the demand curves.
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Clearing of 2011/2012 1st Incremental Auction

Clearing determined by the intersection of the supply and the demand curves.
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Regional Planning Process
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Regional Planning Objectives

ü15 year outlook to identify reliability standards 
violations 

üTest the transmission system against mandatory 
national standards and PJM regional standards

üReliability and economic efficiency  drivers
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Regional Planning Objectives

üDevelop transmission reinforcements in collaboration 
with Transmission Owners 

üDevelop a unified Strategy for the entire PJM footprint 
ςthe RTEP

ü{ǳōƳƛǘ tƭŀƴ ǘƻ tWaΩǎ ƛƴŘŜǇŜƴŘŜƴǘ ƎƻǾŜǊƴƛƴƎ .ƻŀǊŘ ŦƻǊ 
consideration and approval 
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RTEP Process Definition

tWaΩǎ w¢9t ǇǊƻŎŜǎǎ ƛŘŜƴǘƛŦƛŜǎ ǘǊŀƴǎƳƛǎǎƛƻƴ ŜƴƘŀƴŎŜƳŜƴǘǎ ǘƻ 

preserve regional transmission system reliability, taking into 

consideration numerous driving factors.
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Interconnection Request Process

Interconnection 
Request

Studies
ISA/CSA

Implementation

ISA/CSA

Execution

Commercial

Operation

Note: Projects May Drop Out of the Queue at any Time

Feas Imp          Fac
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Scope - PJM Backbone Transmission System
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Recent Board Approved Upgrades

TrAIL

Sus - Roseland

PATH
MAPP
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×Requests through 1/31/10

×Pie Chart includes:

× In-service

×Under construction

×Active in RTEP process

Fuel Mix of Queued Generation Interconnection Requests
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Facilities Required for Direct Connection

ω Costs Allocated to Developer

Network Facilities Required to Accommodate Project

ω/ƻǎǘǎ !ƭƭƻŎŀǘŜŘ hƴ ! ά.ǳǘ CƻǊέ .ŀǎƛǎ

ω Cost Allocation Among Multiple Developers If They 
Collectively Cause the Need For A Network Upgrade

PJM Cost Allocation Methodology
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Approved Upgrades (through 12/31/09)

Transmission additions & upgrades approved by the 
PJM Board since 1999

Baseline transmission upgrades fundamentally to 

ensure reliability.

Transmission upgrades to accommodate more than 

50,000 MW of new generation and new merchant 

transmission facility capability

$ 15.1 Billion 

$ 12.2 Billion 

$ 2.9 Billion 
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Accessing the PJM RTEP Report

This report is a comprehensive study of the planned system upgrades within PJM.  It explains:

- System Upgrade Drivers
- Load growth

- Generation additions
- Generation deactivation

- Reliability Criteria Violations
- Transmission constraints

- Voltage limits

- Enhancements Needed
-New facilities

-Upgrades to existing facilities
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Market Settlements
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Monthly Billing Statement:
ÅIssued on the 5th business 
day of the following month
ÅFinancially settled together 
ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƻƴǘƘΩǎ 
first weekly billing 
ǎǘŀǘŜƳŜƴǘΩǎ ŦƛƴŀƴŎƛŀƭ 
statement

Weekly Billing Cycle:
ÅRuns Thursday ςWednesday
ÅWeekly bills sent the 
following Tuesday
ÅPayments due PJM on the 
following Friday via Automated 
Clearing House (ACH) or Wire 
Transfer
ÅDisbursements made to 
participants the following 
Monday

Billing Week

Weekly 
Bills 

issued

Payments 
due to PJM

Payments 
made to 

participants

Payments due 
to PJM

(EOM and 1st

week)

Payments to 
participants
(EOM and 
1st week)

Billing Cycle
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Market Settlements Process

Customer Invoice Charges/Credits for:

Energy Markets

Transmission Service

Ancillary

Reliability Pricing Model

Miscellaneous categories

Market 
Settlements 

System

Inputs to Settlements
Day-ahead schedules, real-time metering, interchange schedules, internal eSchedules, 
Ancillary Service obligations, transmission reservations, LMPs, FTR positions, capacity 

positions, other miscellaneous data
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Charges and Credits

CHARGES
Spot Market Energy 
Transmission Congestion 
Network Transmission
Firm and Non-Firm Point to Point
Transmission Losses (P to P)
Regulation
Spinning Reserve
Black Start Service
Operating Reserves
PJM Schedule 9 & MAAC
Transitional Market Expansion 
Reactive Supply
Capacity Credit Market & Capacity Deficiency
FTR Auction
Meter Correction 
Ramapo PAR 
Reconciliation
Distribution Facilities 

CREDITS
Spot Market Energy
Transmission Congestion
Network Transmission
Firm Point to Point
Non-Firm Point to Point
Transmission Losses
Regulation
Spinning Reserve
Black Start Service
Operating Reserves
Reactive Supply
Capacity Credit Market
Capacity Deficiency
FTR Auction
FTR Auction Revenues
Reconciliation 
Distribution Facilities 
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Day Ahead Balancing Total 

Spot Market Energy (200) (200)            (400)

Transmission Congestion 100 100              200

Network Transmission ------------------------------ ---

Firm Point to Point ------------------------------ 200

Non-Firm Point to Point ------------------------------ 200

Transmission Losses 10 20                30

Spinning Reserve ------------------------------ ---

Black Start ------------------------------ ---

Regulation ------------------------------ 20

Operating Reserves 20 20                40

PJM Schedule 9 ------------------------------ 10

Reactive Supply ------------------------------ 10

MAAC ------------------------------ 5 

Capacity Credit Markets ------------------------------ ---

Capacity Deficiency ------------------------------ ---

Meter Correction ------------------------------ 5

Ramapo PAR ------------------------------ 5

Reconciliation ------------------------------ 5

Charges and 
credits can be 

positive or 
negative

PJM Bill
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Detailed Settlement Reports (both Monthly and 
Weekly) are provided electronically via the PJM MSRS 

System (Market Settlement Reporting System)

Overdue balances are subject to 
interest charges

Weekly settlements (as opposed to 
monthly settlements) will reduce the 
default exposure for all PJM members 

PJM Credit Policy: Attachment Q, PJM Tariff 

Settlement Information
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Accessing the PJM Guide to Billing

Guide to 
PJM Billing
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Contacting PJM

ÅCustomer Hotline 610-666-8980

ÅClient Managers

ÅWebsite FAQs ςwww.pjm.com
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