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PJM Broad Overview 
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PJM as Part of the Eastern Interconnection  

KEY STATISTICS  

PJM member companies       800+ 

millions of people served          60  

peak load in megawatts  163,848 

MWs of generating capacity 185,600 

miles of transmission lines   59,750 

GWh of annual energy  832,331 

generation sources              1,365 

square miles of  territory 214,000 

area served        13 states + DC 

externally facing tie lines               142 

• 26% of generation in  

Eastern Interconnection 

• 28% of load in Eastern Interconnection 

• 19% of transmission assets in  

Eastern Interconnection 

21% of U.S. GDP 

produced in PJM 

As of 9/7/2012 
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PJM ‒ Focus on Just 3 Things 

Market Operation 
 

•  Energy 

•  Capacity 

•  Ancillary Services 

Regional Planning 
• 15-Year Outlook 

Reliability 
• Grid Operations 

• Supply/Demand Balance 

• Transmission monitoring 

1 

2 

3 
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PJM Backbone Transmission System 

PJM©2012 
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Locational Marginal Pricing  (aka LMP or Nodal pricing) 

 Pricing method PJM uses to: 

 price energy purchases and sales in PJM Market 

 price transmission congestion costs to move 

energy within PJM RTO 

 price losses on the bulk power system 
 

 Physical, flow-based pricing system: 

 how energy actually flows, NOT contract paths 

 Marginal cost of delivering one more MW to any 

location on the system 

PJM©2012 
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RPM Capacity Market 

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 

May 

Feb. 

July 

Sept 

Conditional 

Incremental 

Auction Effective 

12/13 DY) 

May be 

scheduled 

at any 

time prior 

to DY 

Sets prices by location based 

transmission constraints 
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2015/2016 Base Residual Auction 

Clearing Prices ($/MW-Day) 

RTO MCP = $136  

MAAC MCP =  $167.46 

ATSI MCP =  $357  
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Putting the Cost of Reliability Services in Perspective 

Energy, 35.03

Reliability (Capacity),
6.21

Transmission, 4.62

Regulation, 0.23

Operating Reserve, 0.73

PJM Cost, 0.33 Reactive,
0.34

Trans. Owners
Control , 0.08

Synchronized
Reserve, 0.03

Black Start, 0.02

PJM Wholesale Cost
YTD September 2012

($/MWh)

* Values are PJM averages and do not reflect 
potential locational cost differences.

TOTAL: $47.63/MWh
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Putting the Cost of Reliability Services in Perspective 

Energy, 45.94

Reliability (Capacity),
9.49

Transmission, 4.34

Regulation,
0.32

Operating Reserve, 0.74

PJM Cost, 0.28

Reactive, 0.35

Trans. Owners Control ,
0.09

Synchronized Reserve,
0.09

Black Start, 0.02

PJM Wholesale Cost
Full-Year 2011

($/MWh)

* Values are PJM averages and do not reflect 
potential locational cost differences.

TOTAL: $61.65/MWh
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Region Transmission Expansion Planning (RTEP) Process 
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 Ongoing and cyclical 

 15 year planning horizon 

 Comprehensive and Holistic 

 

 Collaborative 

 NERC, RFC, PJM compliance 

 FERC-approved 

PJM©2012 

PJM Regional Transmission Expansion Planning (RTEP) 
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Factors Impacting Timing Of Need 

2012 2013 2014 2015 2016 2017 2018 2019 2020 

Load Forecast  

Reduction 

New Generation  

ISAs 

Merchant Project  

Queue Withdrawals 

Additional Merchant 

Deliveries to NYC 

Generation Retirements & 

Queue Withdrawals 

Load Template 

Adjustments 
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RTEP - Stakeholder Participation 

Regional Planning 

Process Working 

Group (RPPWG) 

Ad hoc 

Working 

groups 

 Open 

 Transparent 

 Collaborative 

 Topics…process, plans, 

FERC compliance, 

implementation issues…etc 

Sub-regional 

RTEP 

Committees 
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RTEP – Approval Process 

RTEPP - analyses and results 

RTEPP - development of transmission alternatives 

Conceptual Time Line 

TEAC – Meeting presentations; review and provide comment and 
recommendations on results and proposed alternatives…BUT…    
TEAC does not approve transmission plans. 

Board of Managers – Reviews and approves system 
enhancements proposed by PJM.  If approved, thereafter formally 
part of RTEP.  (15-year reliability planning and endorsement for 
further market efficiency studies.) 
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24 Month Planning Cycle 
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FYI Process—Scenario Planning 

FYI  
Process 

State 
Sponsored 
Upgrades 

Public Policy Upgrades 

Market Efficiency Upgrades 

Baseline Reliability Upgrades 

Proactive 
Build 

Approach 

Input to and Review of Assumptions and Scenarios for Analysis 

Review of Analysis Results 

Suggestion Solution Options 

Critical Mass 
Approach 

State 
Agreement 
Approach 

Review of Evaluation of Solution Options 

Decision 
Framework 



PJM©2012 19 

NERC Transmission Planning Reliability Standards… 

Driver of Baseline Expansion 

Terminology… 

• Category A = “n” = Standard TPL-001 

• Category B = “n-1” = Standard TPL-002 

• Category C = “n-1-1”,  “n-2” = Standard TPL-003 

• Category D = “Extreme Events” = Standard TPL-004 



PJM©2012 20 

                                                                        

PJM Applied Analysis 

                  

Baseline 

Feasibility 

Study 

System 

Impact Study 

 

Normal system / as-is, all facilities in 

service 

 

Yes 

 

Yes 

 

Yes 

 

System contingency analyses – single 

and multiple facility outages 

 

Yes 

 

Yes (limited set 

historically, moving 

forward all) 

 

Yes 

 

CETO/CETL load deliverability analyses 

 

Yes 

 

No 

Generation = No 

Merch Xmiss = Yes 

 

Generation deliverability 

 

Yes 

 

No 

Generation = Yes 

Merch Xmiss = Yes 

 

Short Circuit Analysis 

 

Yes 

 

Limited 

 

Yes 

 

Stability Analysis 

 

Yes 

 

No 

 

Yes 

 

“But for” cost allocation analysis 

 

Yes 

 

No 

 

Yes 

Analytical Approach 
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PJM Cost Allocation: Reliability Upgrades 

• Generation or Merchant Transmission Interconnection and 

Generator Deactivation 
- Market driven…based on market opportunity 

- Attachment Facilities are allocated to developer 

- Network Upgrades based on deliverability tests based on cost causality or 

impacts on the limiting facility 

• Baseline Upgrades at 500 kV or above 
- Zonal peak-load ratio share of system peak 

- Merchant transmission allocated costs based on transmission withdrawal 

rights in their ISA 

• Baseline Upgrades below 500 kV 
- $5 million and less allocated to the zone in which the upgrade is located 

- Over $5 million allocated based on zonal or merchant transmission DFAX 

(flow based) impact on the constrained facility…what is causing the need for 

the upgrade…proposed to be changed based on usage 
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Market Efficiency Analysis: Expediting Reliability Projects or 

Projects for Economics Alone 



PJM©2012 23 

PJM Cost-Benefit Test for Economic Upgrades 

• Must have a benefit-cost ratio of 1.25 to 1 

• Costs 
- PV of total upgrade cost over 15 years based on estimated annual revenue 

requirement 

• Energy and Capacity Market Benefits (15 year PV) 
- Changes in total production costs (70%) 

- Changes in total load energy and capacity payments (30%) 

- For 500 kV and above this would be all zones 

- For below 500 kV this would be only for zones that realize a decrease in 

payments 
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PJM Cost Allocation: Economic Upgrades 

• Baseline Upgrades at 500 kV or above 
- Same reliability upgrades 

- Zonal peak-load ratio share of system peak 

- Merchant transmission allocated costs based on transmission withdrawal 

rights in their ISA 

• Modifications to Baseline Upgrades below 500 kV 
- Same as reliability upgrades 

• Acceleration of Baseline Upgrades below 500 kV 
 Compare allocation factors based on:  

1. DFAX impact on constraint relieved;   

2. LMP benefit over acceleration period, per LSE load payments; 

 If  differential ≥  10%, use relative LMP benefit; otherwise, use DFAX 

methodology 

• Economic Only Upgrades below 500 kV 
- Pro rata share of reduction in load energy payments only to zones with 

reduced load payments 
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Value of Approved Upgrades Since 2000 

 *  As of 12/31/2011 

Baseline = $18.4 B 

Network =  $2.9 B 

Attachment = $454 M 

TOTAL = $21.8 B            [8/31/12] 
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Efficiency Gains through Expanding the RTO 
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PJM Market Expansion – A Case Study   

AEP / Dayton / Commonwealth Edison 

Integration into the PJM Market 

Change in Transmission Interconnector flows 

Referenced with Permission:  Source: Erin T. Mansur and Matthew W. White, “Market Organization and Efficiency in Electricity Markets,” March 31, 2009, 

Figure 2,pg 50, discussion draft. 

Key Study  Conclusions: 

 

• Bilateral Trading could only achieve 

40%  of the efficiency gains of LMP-

based market 

• Incremental benefit of LMP Market 

Integration = $180 Million annually, 

Net Present Value over 20 yrs is  

$1.5 Billion 
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East Central Area Reliability 

Council  (ECAR) to Dominion 

Transfer  

Capability = 2750 MW 

PJM to Dominion 

Transfer Capability = 

2800 MW 

Dominion Integration Benefits 

Western Market Area to Dominion  

Proxy for Import Transfer Capability 

= 3950 MW 

Northern Market Area to Dominion  

Proxy for  Import Transfer Capability = 4000 MW 

 Prior to Integration   After Integration  

Dominion Integration Benefit: Increased Transfer Capability 
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Recent Market and Policy Drivers Affecting Transmission 

Expansion 
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2012 Load Forecast Report—Declining Forecasts  
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Total Energy Not Bouncing Back with Recovery 

 

www.pjm.com  
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New Capacity 

Market (RPM) 

Encouraging Demand Resources 

0

5,000

10,000

15,000

20,000

25,000

2005/2006 2007/2008 2009/2010 2011/2012 2013/2014 2015/2016

Energy Efficiency

RPM and FRR DR

Interruptible Load for Reliability

Active Load Management

Committed IL, DR & EE
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Generation Resource Retirement Status 

Nearly 18 GW of Actual & Announced  

Deactivations 
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Combined Cycle Gas is Leading the Way as Gas Prices Fall 
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PJM at the Center of New Shale Production and Storage 
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RPM Base Residual Auction  

Resource Clearing Prices (By Zone) 
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Gas 

Coal 

Demand 
Response 
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PJM BOM-Approved Backbone Transmission Lines 

8/24/2012 

PJM BOM removes PATH and 

MAPP from RTEP. 
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Looking Ahead toward Future Expansion 
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Queue Fuel Mix Through Close of X Queue 
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Generator Interconnection Requests: 

Eastern Mid-Atlantic PJM and West/Central Pennsylvania 
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Generator Interconnection Requests: Western PJM 
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Merchant Transmission Interconnection Requests in PJM 
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PJM’s 2009 CO2 whitepaper showed 15 GW of wind reduced LMP by  $5.00-$5.50/MWh on average 
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Implications of State RPS for PJM 

 

www.pjm.com  
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Renewable Resources and Transmission 

• Large volume of needed renewables does require 

transmission to be deliverable 

– Case specific and costs are assigned to new resource 

– Right now “public policy” projects would only be undertaken if 

they passed benefit-cost test for economic reasons or reliability 

criteria for reliability-based projects 

• Questions about cost allocation 

– “State agreement approach” whereby parties who want the 

project and agree to it pay for it? 

www.pjm.com 
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Considerations for Markets and Transmission Going Forward 

• Transmission may be the lowest cost contributor to 

wholesale costs but it is the enabling factor for vibrant, 

competitive wholesale markets 

• Currently the biggest are for activity is reliability based 

projects on a more localized level 

• Public policy issues under Order No. 1000 and associated 

cost allocation questions will remain front and center 

– Accounting for the market trends in planning process for reliability 

and economic based projects 

– State agreement approach vs. widespread allocation? 

– Flow-based vs. widespread allocation 

www.pjm.com 


