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Synchronized Reserve Market

PJM retained the two synchronized reserve markets it implemented on February 1, 2007. The RFC 
Synchronized Reserve Zone reliability requirements are set by the ReliabilityFirst Corporation. 
The Southern Synchronized Reserve Zone (Dominion) reliability requirements are set by the 
Southeastern Electric Reliability Council (SERC).

PJM made no changes to the Synchronized Reserve Market structure during 2010. In 2009, 
PJM made a structural change to address the problem of excessive after-market Tier 2 added 
by dispatchers when the market did not adequately provide for Tier 2 synchronized reserve in 
constrained, heavy-load, and/or off-peak hours. The structural change was to change the transfer 
interface which defines the Eastern sub-zone from Bedington-Blackoak to AP South. In addition, 
PJM made a non-structural change to address the same issue by changing the Tier 1 transfer 
capability of the AP South interface from 70 percent to 15 percent where it remained throughout 
2010.83 Synchronized reserves added out of market were five percent of all synchronized reserves 
during 2010, while they were 15 percent for the same time period in 2009. Opportunity cost 
payments accounted for 27 percent of total costs during 2010 compared to 32 percent for 2010.84

Market Structure

•	 Supply. In 2010, synchronized reserve offers were somewhat higher than in 2009. The offered 
and eligible excess supply ratio was 1.16 for the PJM Mid-Atlantic Synchronized Reserve 
Region.85 For the RFC zone, the excess supply ratio was 2.68. The excess supply ratio is 
determined using the administratively required level of synchronized reserve. The requirement 
for Tier 2 synchronized reserve is lower than the required reserve level for synchronized 
reserve because there is usually a significant amount of Tier 1 synchronized reserve available. 
The contribution of DSR to the Synchronized Reserve Market remains significant. Demand 
side resources are low cost, and their participation in this market lowers overall Synchronized 
Reserve prices.

•	 Demand. PJM made several changes to the hourly required synchronized reserve requirement 
in 2010. On May 5, 2010, the synchronized reserve demand in the Mid-Atlantic Subzone was 
increased from 1,150 MW to 1,200 MW. This change was made to accommodate a dynamically 
changing largest contingency for the AP South constraint. In addition, double spinning was 
declared for May 24 and 25 of 1,800 MW because of a planned outage. On July 17, 2010, 
the synchronized reserve requirement for the Mid-Atlantic Subzone was increased from 
1,200 MW to 1,300 MW. On September 21 and 22 the synchronized reserve requirement for 
the Mid-Atlantic Subzone was temporarily increased to 1,600 MW. Between November 15 
and November 20 the synchronized reserve requirement for the Mid-Atlantic Subzone was 
increased to 1,630 MW. On October 12 and 13 the synchronized reserve requirement for the 
Mid-Atlantic Subzone was increased to 2,500 MW. For 2010, average synchronized reserve 
requirements were 1,246 MW for the Mid-Atlantic Subzone.

For 2010, in the Mid-Atlantic Subzone, no Tier 2 synchronized reserve was needed in 33 
percent of hours. The average required Tier 2 (including self scheduled) was 358 MW. The 
average required Tier 2 fell to 198 MW for the June through September period. For January 

83	 See the 2009 State of the Market Report for PJM, Volume II, Section 6, p. 40.
84	 See “Motion to Intervene and Comments of the Independent Market Monitor for PJM.”Docket No. ER10-713-000 (February 25, 2010) 
85	 The Synchronized Reserve Market in the Southern Region cleared in so few hours that related data for that market is not meaningful.
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through May and October through December the average was 438 MW. The decrease in the 
demand for Tier 2 was the result of an increase in Tier 1 during the summer months.

In the PJM Mid-Atlantic Synchronized Reserve Subzone, 67 percent of hours cleared a Tier 
2 Synchronized Reserve Market. The average demand for Tier 2 synchronized reserve in the 
Mid-Atlantic Subzone of the RFC Synchronized Reserve Zone was 358 MW. The demand was 
met by self scheduled synchronized reserves, which averaged 129 MW, and cleared Tier 2 
synchronized reserves, which averaged 220 MW in 2010.

Synchronized reserves added out of market were five percent of all PJM Mid-Atlantic subzone 
synchronized reserves in 2010.

For the first six months of 2010, the synchronized reserve requirement was 1,320 MW for the 
RFC Synchronized Reserve Zone. On July 1, 2010, the requirement for the RFC Synchronized 
Reserve Zone was increased from 1,320 MW to 1,350 MW, to accommodate the largest single 
unit contingency. Additionally, there were 85 hours between September 20 and September 29 
when the synchronized reserve requirement for the RFC Synchronized Reserve Zone was 
increased to 1,700 MW as a result of outages.

Market demand for Tier 2 is less than the requirement for synchronized reserve by the amount 
of forecast Tier 1 synchronized reserve available at the time a Synchronized Reserve Market is 
cleared. As a result of the level of Tier 1 reserves in the RFC Synchronized Reserve Zone, less 
than one percent of hours cleared a Tier 2 Synchronized Reserve Market in the RFC. A Tier 2 
Synchronized Reserve Market was cleared for the Southern Synchronized Reserve Zone for 
only 11 hours in 2010.
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Market Performance

•	 Price. The load weighted, average PJM price for Tier 2 synchronized reserve in the Mid-
Atlantic Subzone of the RFC Synchronized Reserve Market was $10.55 per MW in 2010, a 
$2.80 per MW increase from 2009. The market clearing price was only 63 percent of the total 
synchronized reserve cost per MW in 2010, lower than in 2009.

•	 Adequacy. A synchronized reserve deficit occurs when the combination of Tier 1 and Tier 2 
synchronized reserve is not adequate to meet the synchronized reserve requirement. Neither 
PJM Synchronized Reserve Market experienced a deficit in 2010.

DASR
On June 1, 2008 PJM introduced the Day-Ahead Scheduling Reserve Market (DASR), as required 
by the RPM settlement.87 The purpose of this market is to satisfy supplemental (30-minute) reserve 
requirements with a market-based mechanism that allows generation resources to offer their 
reserve energy at a price and compensates cleared supply at a single market clearing price. The 
DASR 30-minute reserve requirements are determined for each reliability region.88 The RFC and 
Dominion DASR requirements are added together to form a single RTO DASR requirement which 
is obtained via the DASR Market. The requirement is applicable for all hours of the operating day. 
If the DASR Market does not result in procuring adequate scheduling reserves, PJM is required to 
schedule additional operating reserves.

Market Structure

•	 Concentration. In 2010, the TPS test was failed in the DASR Market in 1.3 percent of hours, 
all of which were in the months of June, July, August, and September.

•	 Demand. In 2010, the required DASR was 6.88 percent of peak load forecast, up from 6.75 
percent in 2009.89 As a result of increased demand for energy, reflected in higher forecast peak 
loads and increased DASR requirements, the DASR MW purchased increased by 9 percent in 
2010 over 2009.

Market Conduct

•	 Withholding. Economic withholding remains a problem in the DASR Market. Continuing a 
pattern seen since the inception of the DASR Market, five percent of units offered at $50 
or more and 45 units offered at more than $900, in a market with an average clearing price 
of $0.16 and a maximum clearing price of $39.99. PJM rules require all units with reserve 
capability that can be converted into energy within 30 minutes to offer into the DASR Market.90 
Units that do not offer will have their offers set to $0/MW. Every unit type had significant offers 
at $10/MW or lower.

•	 DSR. Demand side resources do participate in the DASR Market, but remain insignificant.

87	 See 117 FERC ¶ 61,331 (2006).
88	 See PJM. “Manual 13: Emergency Operations,” Revision 42, (January 21, 2011); pp 11-12.
89	 See the 2010 State of the Market Report for PJM, Volume II, Section 6, “Ancillary Services” at Day Ahead Scheduling Reserve (DASR).
90	 PJM. “Manual 11, Emergency and Ancillary Services Operations,” Revision 45 (June 23, 2010), p. 122.
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Market Performance

•	 Price. DASR prices are closely related to energy prices, peaking in the summer months.  In 
2010, the load weighted price of DASR was $0.16 per MW. In 2009, the load weighted price of 
DASR was $0.05 per MW. The maximum clearing price was $39.99 per MW in July.

Black Start Service

Black Start Service is necessary to help ensure the reliable restoration of the grid following a 
blackout. Black Start Service is the ability of a generating unit to start without an outside electrical 
supply, or is the demonstrated ability of a generating unit with a high operating factor to automatically 
remain operating at reduced levels when disconnected from the grid.91

Individual transmission owners, with PJM, identify the black start units included in each transmission 
owner’s system restoration plan. PJM defines required black start capability zonally and ensures 
the availability of black start service by charging transmission customers according to their zonal 
load ratio share and compensating black start unit owners.

PJM does not have a market to provide black start service, but compensates black start resource 
owners on the basis of an incentive rate or for all costs associated with providing this service, as 
defined in the tariff. For 2009, charges were about $12.3 million. In 2010, total black start service 
charges were $10.0 million. There was substantial zonal variation.

As a consequence of new NERC standards related to Critical Infrastructure Protection and PJM’s 
filing to revise its formula rate for black start service to allow for the recovery of the costs necessary 
for compliance with the new NERC standards, black start costs likely will increase substantially.

The MMU recommends that PJM, FERC, reliability authorities and state regulators reevaluate the 
way in which black start service is procured in order to ensure that procurement is done in a 
least cost manner for the entire PJM market rather than a separate zone by zone basis. Elements 
of such reform should include, at a minimum, the clear assignment of responsibility to PJM for 
determining a single system restoration plan that identifies locations where black start units are 
needed. PJM should assume an explicit obligation to secure black start service on a least cost 
basis and implement a method to evaluate competitive alternatives to providing black start service 
at identified locations on a rolling basis as service obligations of existing providers terminate.

Ancillary Services costs per MW of load: 2001 - 2010

Table 1-13 shows PJM ancillary services costs from 2001 through 2010 on a per MW of load 
basis. The Scheduling, System Control, and Dispatch category of costs is comprised of PJM 
Scheduling, PJM System Control and PJM Dispatch; Owner Scheduling, Owner System Control 
and Owner Dispatch; Other Supporting Facilities; Blackstart Services; Direct Assignment Facilities; 

91	 OATT Schedule 1 § 1.3BB.
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�and Reliability First Corporation charges. Supplementary Operating Reserve includes Day-Ahead 

Operating Reserve; Balancing Operating Reserve; and Synchronous Condensing.
Table 1-13  History of ancillary services costs per MW of Load: 2001 through 2010

Congestion 
Charges

Percent 
Change

Total 
PJM Billing

Percent of 
PJM Billing

2003 $464 NA $6,900 7%

2004 $750 62% $8,700 9%

2005 $2,092 179% $22,630 9%

2006 $1,603 (23%) $20,945 8%

2007 $1,846 15% $30,556 6%

2008 $2,117 15% $34,306 6%

2009 $719 (66%) $26,550 3%

2010 $1,428 99% $34,771 4%

Total $9,591 $185,358 5%

Ancillary Services Conclusion

While the MMU has identified a number of issues with the design and implementation of the 
Regulation Market, these issues can be resolved as a single package in a timely manner. The 
MMU recommends that such a resolution be pursued in 2011 with the goal of implementing the 
appropriate changes in 2011.

The design of the Regulation Market can be improved. The MMU recommends that, as part of 
a package of modifications to improve the Regulation Market design, the clearing price for 
regulation be determined based on the actual LMP. The regulation clearing price is generally too 
low because it is based on forecast LMP, which appears to systematically understate actual LMP. 
The proposed modifications to the pricing of regulation by both PJM and the MMU in their scarcity 
pricing recommendations will result in revenue increases that are expected to exceed any revenue 
loss from correcting the opportunity cost calculation.92 The MMU recommends that when this 
modification is implemented, the margin be reduced to no higher than its current level. The result 
would be to make Regulation Market prices more transparent and more reflective of the actual cost 
of providing regulation and is expected to increase revenues to the providers of regulation, after 
accounting for all the recommended changes.

The MMU continues to conclude that the results of the Regulation Market are not competitive.93 The 
MMU’s conclusion is not the result of the behavior of market participants, which was competitive, 
in part as a result of the application of the TPS test, but is the result of the market design changes. 
The results of the Regulation Market are not competitive because the changes in market rules, 
in particular the changes to the calculation of the opportunity cost, are inconsistent with basic 

92	 See, e.g., PJM compliance filing in Docket No. ER09-1063-004 (June 18, 2010); Protest and Compliance Proposal of the Independent Market Monitor for PJM, Docket No. ER09-1063-004, (July 
19, 2010).

93	  The 2009 State of the Market Report for PJM summarized the history of the issues related to the Regulation Market. See the 2009 State of the Market Report for PJM, Volume II, Section 6, 
“Ancillary Service Markets.”



70

2010 State of the Market Report for PJMINTRODUCTION�� � �
�� � �
�� � �
�� � �

�
�

�
��

��
�

��



�

� 
 	

�
��

��
�

��

��
�

��
�

�

��
�

��
�

�

�
��

��
�

��

��
�

��
�

�

��
�

��
�

�

�
��

��
�

��

��
�

��
�

�

�
��

��
�

��

��
�

��
�

�

��
�

��
�

�

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

�
��

��
�

��

��
��

�
�

�

�
��

��
�

��

�
�

��
�

�

�������
�

© 2011 Monitoring Analytics, LLC   www.monitoringanalytics.com

economic logic, and because of incorrect implementation of the market rules. For example, the 
changes to the calculation of the opportunity cost resulted in offers greater than competitive offers 
in some hours and therefore in prices greater than competitive prices in some hours, and resulted 
in offers less than competitive offers in some hours and therefore in prices less than competitive 
prices in some hours. The competitive price is the price that would have resulted from a combination 
of competitive offers from market participants and the application of the prior, correct and consistent 
approach to the calculation of the opportunity cost. The offers from market participants are not at 
issue, as PJM directly calculates and adds opportunity costs to the offers of participants, following 
the revised market rules.

The MMU recommends that the December 1, 2008, modification to the definition of opportunity 
cost be reversed and that the elimination of the offset against operating reserve credits also be 
reversed based on the MMU conclusion that these features result in a non-competitive market 
outcome, and because they are inconsistent with the treatment of the same issues in other PJM 
markets and inconsistent with basic economic logic. The MMU also recommends that, to the extent 
that it is believed that additional revenue to generation owners is needed to maintain the outcome 
of the settlement in the short run, revenue neutrality be maintained by modifying the margin from 
its current level of $12.00 per MW at the same time that the opportunity cost definition is corrected. 
This change would maintain transparent incentives consistent with an effective market design.

The MMU also recommends that PJM save all data necessary to reproduce the market clearing 
results to ensure transparency of the price formation process and to permit checking the Regulation 
Market results for consistency with economic fundamentals.

The structure of each Synchronized Reserve Market has been evaluated and the MMU has 
concluded that these markets are not structurally competitive as they are characterized by high 
levels of supplier concentration and inelastic demand. (The term Synchronized Reserve Market 
refers only to Tier 2 synchronized reserve.) As a result, these markets are operated with market-
clearing prices and with offers based on the marginal cost of producing the service plus a margin. 
As a result of these requirements, the conduct of market participants within these market structures 
has been consistent with competition, and the market performance results have been competitive.

The MMU recommends that the DASR Market rules be modified to incorporate the application of 
the TPS test. The MMU concludes that the DASR Market results were competitive in 2010.

The benefits of markets are realized under these approaches to ancillary service markets. Even 
in the presence of structurally noncompetitive markets, there can be transparent, market clearing 
prices based on competitive offers that account explicitly and accurately for opportunity cost. This is 
consistent with the market design goal of ensuring competitive outcomes that provide appropriate 
incentives without reliance on the exercise of market power and with explicit mechanisms to prevent 
the exercise of market power.

Overall, the MMU concludes that the Regulation Market results were not competitive in 2010 as 
a result of the identified market design changes and their implementation. This conclusion is not 
the result of participant behavior, which was generally competitive. The MMU concludes that the 
Synchronized Reserve Market results were competitive in 2010. The MMU concludes that the 
DASR Market results were competitive in 2010.
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Congestion

Congestion occurs when available, least-cost energy cannot be delivered to all loads for a period 
because transmission facilities are not adequate to deliver that energy. When the least-cost 
available energy cannot be delivered to load in a transmission-constrained area, higher cost units 
in the constrained area must be dispatched to meet that load.94 The result is that the price of energy 
in the constrained area is higher than in the unconstrained area because of the combination of 
transmission limitations and the cost of local generation. LMPs reflect the price of the lowest-cost 
resources available to meet loads, taking into account actual delivery constraints imposed by the 
transmission system. Thus LMP is an efficient way to price energy when transmission constraints 
exist. Congestion reflects this efficient pricing.

Congestion reflects the underlying characteristics of the power system including the nature 
and capability of transmission facilities and the cost and geographical distribution of generation 
facilities. Congestion is neither good nor bad but is a direct measure of the extent to which there are 
differences in the cost of generation that cannot be equalized because of transmission constraints. 
A complete set of markets would require direct competition between investments in transmission 
and generation. The transmission system provides a physical hedge against congestion. The 
transmission system is paid for by firm load and, as a result, firm load receives the corollary financial 
hedge in the form of ARRs and/or FTRs. While the transmission system and, therefore, ARRs/
FTRs are not guaranteed to be a complete hedge against congestion, ARRs/FTRs do provide a 
substantial offset to the cost of congestion to firm load.95

The Market Monitoring Unit (MMU) analyzed congestion and its influence on PJM markets in 2010.

Congestion Cost

•	 Total Congestion. Total congestion costs increased by $709.1 million or 99 percent, from 
$719.0 million in 2009 to $1,428.1 million in 2010. Day-ahead congestion costs increased by 
$816.4 million or 91 percent, from $901.4 million in 2009 to $1,717.9 million in 2010. Balancing 
congestion costs decreased by $107.3 million or 59 percent, from -$182.4.0 million in 2009 
to -$289.7 million in 2010. Despite the increase, total congestion in 2010 was lower than total 
congestion in every year from 2005, when PJM grew through a series of major integrations, 
through 2008. Total congestion costs have ranged from three percent to nine percent of PJM 
annual total billings since 2003. Congestion costs were four percent of total PJM billings in 
2010, which is higher than the three percent share in 2009, but lower than the share of total 
billings from 2003 through 2008. Total PJM billings in 2010 were $34.771 billion.

94	 This is referred to as dispatching units out of economic merit order. Economic merit order is the order of all generator offers from lowest to highest cost. Congestion occurs when loadings on 
transmission facilities mean the next unit in merit order cannot be used and a higher cost unit must be used in its place.

95	 See the 2009 State of the Market Report for PJM, Volume II, Section 8, “Financial Transmission and Auction Revenue Rights,” at “ARR and FTR Revenue and Congestion.”
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Table 1-14  Total annual PJM congestion (Dollars (Millions)): Calendar years 2003 to 2010

•	 Monthly Congestion. Fluctuations in monthly congestion costs continued to be substantial. In 
2010, these differences were driven by varying load and energy import levels, different patterns 
of generation, weather-induced changes in demand and variations in congestion frequency on 
constraints affecting large portions of PJM load. Monthly congestion costs in 2010 ranged from 
$20.4 million in March to $268.9 million in July.

Congestion Component of LMP and Facility or Zonal Congestion

•	 Congestion Component of Locational Marginal Price. To provide an indication of the 
geographic dispersion of congestion costs, the congestion component of LMP (CLMP) was 
calculated for control zones in PJM. Price separation between eastern, southern and western 
control zones in PJM was primarily a result of congestion on the AP South interface and other 
500 kV constraints in the east. The AP South interface had the effect of increasing prices in 
eastern and southern control zones located on the constrained side of the affected facilities 
while reducing prices in the unconstrained western control zones.

•	 Congested Facilities. Congestion frequency continued to be significantly higher in the 
Day-Ahead Market than in the Real-Time Market in 2010.96 The AP South Interface was the 
largest contributor to congestion costs in 2010. With $421.6 million in total congestion costs, it 
accounted for 30 percent of the total PJM congestion costs in 2010. The top five constraints in 
terms of congestion costs together contributed $745.8 million, or 52 percent, of the total PJM 
congestion costs in 2010. The top five constraints were the AP South interface, the Bedington 
– Black Oak interface, the 5004/5005 interface, the Doubs transformer, and the AEP-DOM 
interface.

96	 In order to have a consistent metric for real-time and day-ahead congestion frequency, real-time congestion frequency is measured using the convention that an hour is constrained if any of its 
component five-minute intervals is constrained.

Congestion Costs (Millions)
Day Ahead Balancing Event Hours

Type
Load  

Payments
Generation 

Credits Explicit Total
Load  

Payments
Generation 

Credits Explicit Total
Grand 

Total
Day 

Ahead
Real 
Time

Flowgate ($9.5) ($76.1) $5.5 $72.0 ($3.1) $3.8 ($53.2) ($60.1) $11.9 6,830 3,242

Interface $84.6 ($631.0) $2.7 $718.2 $22.4 $24.0 ($4.1) ($5.7) $712.5 9,823 2,619

Line $178.4 ($433.9) $68.9 $681.2 ($44.3) $42.5 ($101.3) ($188.1) $493.1 72,457 14,291

Transformer $128.3 ($81.5) $10.4 $220.1 ($10.9) $4.7 ($20.2) ($35.8) $184.4 11,618 3,307

Unclassified $16.6 ($0.3) $9.3 $26.2 $0.0 $0.0 $0.0 $0.0 $26.2 NA NA

Total $398.3 ($1,222.9) $96.7 $1,717.9 ($35.9) $75.0 ($178.8) ($289.7) $1,428.1 100,728 23,459
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�Table 1-15  Congestion summary (By facility type): Calendar year 2010

Congestion Costs (Millions)
Day Ahead Balancing

Control 
Zone

Load  
Payments

Generation 
Credits Explicit Total

Load  
Payments

Generation 
Credits Explicit Total

Grand 
Total

AECO $40.9 $15.1 $0.3 $26.1 $0.5 ($1.3) ($0.1) $1.7 $27.7 

AEP ($137.6) ($353.1) $11.2 $226.7 ($21.6) $31.2 ($18.9) ($71.7) $155.0 

AP $14.8 ($293.7) $0.8 $309.3 $7.5 $28.8 ($5.3) ($26.6) $282.7 

BGE $198.2 $124.6 $9.3 $82.9 $15.2 ($4.9) ($11.4) $8.7 $91.6 

ComEd ($483.2) ($795.1) ($5.5) $306.4 ($21.8) $9.5 ($11.9) ($43.2) $263.2 

DAY ($18.7) ($30.0) $5.6 $16.9 $1.4 $1.8 ($6.9) ($7.3) $9.6 

DLCO ($95.1) ($139.6) ($0.7) $43.8 ($11.9) $1.1 $0.2 ($12.9) $30.9 

DPL $72.7 $23.5 $1.3 $50.5 $0.0 $1.7 ($1.6) ($3.3) $47.2 

Dominion $260.1 ($33.3) $15.9 $309.3 ($5.6) ($0.6) ($18.8) ($23.9) $285.5 

External ($184.1) ($198.7) $17.4 $32.0 $2.2 ($20.0) ($69.1) ($46.9) ($14.9)

JCPL $76.1 $26.5 $0.5 $50.2 $1.0 ($0.5) ($0.7) $0.8 $51.0 

Met-Ed $61.2 $52.0 $1.3 $10.5 ($0.8) $0.2 ($1.5) ($2.6) $8.0 

PECO $62.5 $72.1 $0.3 ($9.3) ($2.9) $2.3 ($0.9) ($6.0) ($15.3)

PENELEC ($56.5) ($154.8) $1.0 $99.2 $17.0 $8.4 ($0.7) $7.8 $107.0 

PPL $96.4 $110.4 $3.6 ($10.4) $12.4 $9.1 ($0.5) $2.7 ($7.7)

PSEG $129.5 $100.2 $28.3 $57.6 ($9.6) $20.2 ($23.5) ($53.3) $4.3 

Pepco $357.5 $250.9 $6.1 $112.8 ($20.0) ($12.1) ($6.8) ($14.8) $98.0 

RECO $3.5 $0.2 $0.1 $3.4 $1.0 ($0.0) ($0.2) $0.9 $4.3 

Total $398.3 ($1,222.9) $96.7 $1,717.9 ($35.9) $75.0 ($178.8) ($289.7) $1,428.1 

•	 Zonal Congestion. In 2010, the Dominion Control Zone experienced the highest congestion 
costs of the control zones in PJM with $285.5 million. 97 The AP South interface, the Cloverdale 
– Lexington line, the Doubs transformer, the Bedington – Black Oak interface, and the Clover 
transformer contributed $183.4 million, or 64 percent of the total Dominion Control Zone 
congestion costs. The AP Control Zone had the second highest congestion cost in PJM 
in 2010. The $282.7 million in congestion costs in the AP Control Zone represented a 187 
percent increase from the $95.3 million in congestion costs for the zone in 2009. The AP South 
interface contributed $110.3 million, or 39 percent of the total AP Control Zone congestion cost. 
Increases in day-ahead congestion frequency and congestion costs from the Bedington – Black 
Oak interface and the Doubs transformer also contributed to the increase in congestion cost 
in the AP Control Zone from 2009 to 2010. The Bedington – Black Oak interface contributed 
$32.5 million to the AP Control Zone congestion costs and the Doubs transformer contributed 
$27 million to the AP Control Zone congestion costs.

97	 See the Report to the North Carolina Utilities Commission: Congestion in the Dominion Service Territory in North Carolina: May 1, 2008 through April 30, 2010(Accessed February 14, 2011), 
<http://www.monitoringanalytics.com/reports/Reports/SR2010/State_Congestion_Report_NC_DOM_20100715.pdf >.
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Table 1-16  Congestion cost summary (By control zone): Calendar year 2010

Control Zone ARR Credits FTR Credits
FTR Auction 

Revenue
Total ARR and 

FTR Hedge Congestion

Total Hedge 
- Congestion 

Difference
Percent 
Hedged

AECO $19,253,322 $4,219,721 $25,540,714 ($2,067,671) $10,817,043 ($12,884,714) 0.0%

AEP $223,262,229 $157,919,018 $214,898,039 $166,283,208 $101,031,029 $65,252,179 >100%

AP $365,048,488 $185,774,650 $324,136,428 $226,686,710 $132,996,453 $93,690,257 >100%

BGE $52,131,739 $29,778,076 $34,611,142 $47,298,673 $40,787,754 $6,510,919 >100%

ComEd $27,261,279 $61,701,901 $12,504,362 $76,458,818 $192,953,092 ($116,494,274) 39.6%

DAY $7,505,314 $1,208,852 ($146,827) $8,860,993 $7,993,310 $867,683 >100%

DLCO $2,454,337 $10,773,597 ($3,631,769) $16,859,703 $25,084,077 ($8,224,374) 67.2%

Dominion $213,840,239 $156,718,198 $240,575,877 $129,982,560 $150,288,685 ($20,306,125) 86.5%

DPL $18,915,429 $13,281,446 $38,621,277 ($6,424,402) $28,398,375 ($34,822,777) 0.0%

JCPL $34,924,192 ($890,074) $44,362,866 ($10,328,748) $18,958,788 ($29,287,536) 0.0%

Met-Ed $27,312,021 $15,468,233 $35,876,903 $6,903,351 $4,609,666 $2,293,685 >100%

PECO $49,863,646 $21,467,430 $56,377,913 $14,953,163 ($22,617,637) $37,570,800 >100%

PENELEC $49,412,326 $61,808,839 $63,892,689 $47,328,476 $58,884,119 ($11,555,643) 80.4%

Pepco $23,702,306 $111,232,601 $102,336,490 $32,598,417 $66,040,760 ($33,442,343) 49.4%

PJM $9,979,482 ($4,934,756) ($3,846,501) $8,891,227 $8,551,453 $339,774 >100%

PPL $55,143,860 $21,032,754 $65,711,467 $10,465,147 ($8,203,127) $18,668,274 >100%

PSEG $94,609,270 $34,463,423 $119,797,997 $9,274,696 ($1,140,092) $10,414,788 >100%

RECO ($41,455) ($1,186,779) ($2,875,400) $1,647,166 $1,562,712 $84,454 >100%

Total $1,274,578,024 $879,837,129 $1,368,743,667 $785,671,486 $816,996,460 ($31,324,974) 96.2%

Generation and Transmission Interconnection Planning Process

Any entity (developer or applicant) that requests interconnection of a generating facility, including 
increases to the capacity of an existing generating unit, or requests interconnection of a merchant 
transmission facility, must follow the PJM interconnection process. The process is complex and 
time consuming as a result of the nature of the required analyses. Nonetheless, this process 
potentially creates barriers to entry by creating uncertainty for potential entrants about the cost 
and time associated with interconnecting to the grid. The MMU recommends that PJM continue its 
efforts to find ways to modify the generation and transmission interconnection process to minimize 
the uncertainty for potential market entrants.

Key Backbone Facilities

PJM baseline projects are implemented to resolve reliability criteria violations. PJM backbone 
projects are a subset of significant baseline upgrades. The backbone upgrades are typically 
intended to resolve a wide range of reliability criteria violations and congestion issues and have 
substantial impacts on energy and capacity markets. The current backbone projects are: Mount 
Storm – Doubs; Carson – Suffolk; Jacks Mountain; Mid-Atlantic Power Pathway (MAPP); Potomac 
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�– Appalachian Transmission Highline (PATH); Susquehanna – Roseland; and the Trans Allegheny 

Line (TrAIL). The total planned costs for all of these projects are $6,048.4 million.

Economic Planning Process

•	 Transmission and Markets. As a general matter, transmission investments have not been 
fully incorporated into competitive markets. The construction of new transmission facilities can 
have significant impacts on energy and capacity markets, but there is no market mechanism in 
place that would require direct competition between transmission and generation to meet loads 
in an area. While the RPM construct does provide that qualifying transmission upgrades may 
be submitted as offers, there have been no such offers. More generally, network transmission 
is not built based directly on market signals because the owners of network transmission are 
compensated through a non market mechanism, typically under traditional regulation. PJM 
has taken a first step towards integrating transmission investments into the market through 
the use of economic evaluation metrics.98 Economic evaluation metrics can be used to 
determine whether there are positive economic benefits associated with an investment in 
transmission that might warrant the investment even when it is not required for reliability. The 
goal of transmission planning should ultimately be the incorporation of transmission investment 
decisions into market driven processes as much as possible.

•	 Restructuring Responsibility for Grid Development. The FERC’s recent decisions in 
the Primary Power and Central Transmission cases addressed significant issues about the 
ownership of transmission, the resultant incentives to build new transmission facilities and 
the potential for competitive forces to reduce the cost of transmission.99 On June 17, 2010, 
the FERC issued a Notice of Proposed Rulemaking (NOPR) including a proposal to “remove 
from Commission-approved tariffs or agreements a right of first refusal created by those 
documents that provides an incumbent transmission provider with an undue advantage over 
a nonincumbent transmission developer.”100 These cases and the proposed rule have the 
potential to significantly change the incentives to build transmission for both incumbents and 
potential entrants and therefore to have potentially significant impacts on the wholesale power 
markets.

Congestion Conclusion

Congestion reflects the underlying characteristics of the power system, including the nature and 
capability of transmission facilities, the cost and geographical distribution of generation facilities 
and the geographical distribution of load. Total congestion costs have ranged from three percent 
to nine percent of PJM annual total billings since 2003. Congestion costs were four percent of 
total PJM billings in 2010. Total PJM billings in 2010 were $34,771 million. Total congestion costs 
increased by $709.1 million or 99 percent, from $719.0 million in 2009 to $1,428.1 million in 2010. 
Day-ahead congestion costs increased by $816.4 million or 91 percent, from $901.4 million in 2009 
to $1,717.9 million in 2010. Balancing congestion costs decreased by $107.3 million or 59 percent, 
from -$182.4 million in 2009 to -$289.7 million in 2010. Congestion costs were significantly higher in 
the Day-Ahead Market than in the Real-Time Market. Congestion frequency was also significantly 

98	 See 126 FERC ¶ 61,152 (2009) (final approval for an approach with predefined formulas for determining whether a transmission investment passes the cost-benefit test including explicit 
accounting for changes in production costs, the costs of complying with environmental regulations, generation availability trends and demand-response trends), order on reh’g, 123 FERC ¶ 
61,051 (2008).

99	 131 FERC ¶ 61,015 (April 13, 2010); 131 FERC ¶ 61,243 (June 17, 2010).
100 See Transmission Planning and Cost Allocation by Transmission Owning and Operating Public Utilities, FERC Docket No. RM10-23-000, 131 FERC ¶ 61,253.
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higher in the Day-Ahead Market than in the Real-Time Market. Day-ahead congestion frequency 
increased from 2009 to 2010 by 22,198 congestion event hours or 28 percent. In 2010, there were 
100,728 day-ahead, congestion-event hours compared to 78,530 day-ahead, congestion-event 
hours in 2009. Real-time congestion frequency increased from 2009 to 2010 by 8,012 congestion 
event hours. In 2010, there were 23,459 real-time, congestion-event hours compared to 15,447 
real-time, congestion-event hours in 2009.

ARRs and FTRs served as an effective, but not total, hedge against congestion. ARR and FTR 
revenues hedged 96.2 percent of the total congestion costs in the Day-Ahead Energy Market and 
the balancing energy market within PJM for the 2009 to 2010 planning period.101 During the first 
seven months of the 2010 to 2011 planning period, total ARR and FTR revenues hedged 78.7 
percent of the congestion costs within PJM. FTRs were paid at 96.9 percent of the target allocation 
level for the 12-month period of the 2009 to 2010 planning period, and at 85.2 percent of the 
target allocation level for the first seven months of the 2010 to 2011 planning period.102 Revenue 
adequacy for a planning period is not final until the end of the period.

There are other ways to evaluate the effectiveness of ARRs and FTRs as a hedge. The value of 
ARRs and FTRs was 4.2 percent of total real-time energy charges to load for the calendar year 
2010.103 

One constraint accounted for 30 percent of total congestion costs in 2010 and the top five 
constraints accounted for 52 percent of total congestion costs. The AP South Interface was the 
largest contributor to congestion costs in 2010.

The congestion metric requires careful review when considering the significance of congestion. The 
net congestion bill is calculated by subtracting generating congestion credits from load congestion 
payments. The logic is that increased congestion payments by load are offset by increased 
congestion revenues to generation, for the area analyzed. Net congestion, which includes both load 
congestion payments and generation congestion credits, is not a good measure of the congestion 
costs paid by load from the perspective of the wholesale market.104 While total congestion costs 
represent the overall charge or credit to a zone, the components of congestion costs measure 
the extent to which load or generation bear total congestion costs. Load congestion payments, 
when positive, measure the total congestion cost to load in an area. Load congestion payments, 
when negative, measure the total congestion credit to load in an area. Negative load congestion 
payments result when load is on the lower priced side of a constraint or constraints. For example, 
congestion across the AP South interface means lower prices in western control zones and higher 
prices in eastern and southern control zones. Load in western control zones will benefit from lower 
prices and receive a congestion credit (negative load congestion payment). Load in the eastern 
and southern control zones will incur a congestion charge (positive load congestion payment). The 
reverse is true for generation congestion credits. Generation congestion credits, when positive, 
measure the total congestion credit to generation in an area. Generation congestion credits, 
when negative, measure the total congestion cost to generation in an area. Negative generation 
congestion credits are a cost in the sense that revenues to generators in the area are lower, by 
the amount of the congestion cost, than they would have been if they had been paid LMP without 
a congestion component, the total of system marginal price and the loss component. Negative 
generation congestion credits result when generation is on the lower priced side of a constraint 

101 See the 2010 State of the Market Report for PJM Section 8, “Financial Transmission and Auction Revenue Rights,” at Table 8-33, “ARR and FTR congestion hedging: Planning periods 2009 to 
2010 and 2010 to 2011.”

102 See the 2010 State of the Market Report for PJM Section 8, “Financial Transmission and Auction Revenue Rights,” at Table 8-21, “Monthly FTR accounting summary (Dollars (Millions)): 
Planning periods 2008 to 2009 and 2009 to 2010”

103 See the 2010 State of the Market Report for PJM Section 8, “Financial Transmission and Auction Revenue Rights,” at Table 8-34, “ARRs and FTRs as a hedge against energy charges by control 
zone: Calendar year 2010”

104 The actual congestion payments by retail customers are a function of retail ratemaking policies and may or may not reflect an offset for congestion credits.
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�or constraints. For example, congestion across the AP South interface means lower prices in the 

western control zones and higher prices in the eastern and southern control zones. Generation 
in the western control zones will receive lower prices and incur a congestion charge (negative 
generation congestion credit). Generation in the eastern and southern control zones will receive 
higher prices and receive a congestion credit (positive generation congestion credit).

As an example, total congestion costs in PJM in 2010 were $1,428.1 million, which was comprised 
of load congestion payments of $362.4 million, negative generation credits of $1,147.8 million and 
negative explicit congestion of $82.1 million.

Financial Transmission and Auction Revenue Rights

Financial Transmission Rights (FTRs) and Auction Revenue Rights (ARRs) give transmission 
service customers and PJM members an offset against congestion costs in the Day-Ahead Energy 
Market. An FTR provides the holder with revenues, or charges, equal to the difference in congestion 
prices in the Day-Ahead Energy Market across the specific FTR transmission path. An ARR is a 
related product that provides the holder with revenues, or charges, based on the price differences 
across the specific ARR transmission path that result from the Annual FTR Auction. FTRs and 
ARRs provide a hedge against congestion costs, but neither FTRs nor ARRs provide a guarantee 
that transmission service customers will not pay congestion charges. ARR and FTR holders do not 
need to physically deliver energy to receive ARR or FTR credits and neither instrument represents 
a right to the physical delivery of energy.

In PJM, FTRs have been available to network service and long-term, firm, point-to-point transmission 
service customers as a hedge against congestion costs since the inception of locational marginal 
pricing (LMP) on April 1, 1998. Effective June 1, 2003, PJM replaced the allocation of FTRs with an 
allocation of ARRs and an associated Annual FTR Auction.105 Since the introduction of this auction, 
FTRs have been available to all transmission service customers and PJM members. Network 
service and firm point-to-point transmission service customers can take allocated ARRs or the 
underlying FTRs through a self scheduling process. On June 1, 2007, PJM implemented marginal 
losses in the calculation of LMP. Since then, FTRs have been valued based on the difference in 
congestion prices rather than the difference in LMPs.

Firm transmission service customers have access to ARRs/FTRs because they pay the costs of the 
transmission system that enables firm energy delivery. Firm transmission service customers receive 
requested ARRs/FTRs to the extent that they are consistent both with the physical capability of the 
transmission system and with ARR/FTR requests of other eligible customers.

The 2010 State of the Market Report for PJM focuses on the annual ARR allocations, the Annual 
FTR Auctions and the Monthly Balance of Planning Period FTR Auctions during two FTR/ARR 
planning periods: the 2009 to 2010 planning period which covers June 1, 2009, through May 31, 
2010, and the 2010 to 2011 planning period which covers June 1, 2010, through May 31, 2011. The 
2010 State of the Market Report for PJM also analyzes the results of the 2011 to 2014 Long Term 
FTR Auction that covers three consecutive planning periods: June 1, 2011 through May 31, 2012, 
June 1, 2012 through May 31, 2013 and June 1, 2013 through May 31, 2014.

105 87 FERC ¶ 61,054 (1999).
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Financial Transmission Rights

Market Structure

•	 Supply. PJM operates an Annual FTR Auction for all control zones in the PJM footprint. PJM 
conducts Monthly Balance of Planning Period FTR Auctions for the remaining months of the 
planning period, to allow participants to buy and sell any residual transmission capability. PJM 
also runs a Long Term FTR Auction for the three consecutive planning years immediately 
following the planning year during which the Long Term FTR Auction is conducted. The first 
Long Term FTR Auction was conducted during the 2008 to 2009 planning period and covers 
three consecutive planning periods between 2009 and 2012. The most recent Long Term FTR 
Auction was conducted during the 2010 to 2011 planning period and covers three consecutive 
planning periods between 2011 and 2014. In addition, PJM administers a secondary bilateral 
market to allow participants to buy and sell existing FTRs. FTR products include FTR obligations 
and FTR options. FTR options are not available in the Long Term FTR Auction. For each time 
period, there are three FTR products: 24-hour, on peak and off peak. FTRs have terms varying 
from one month to three years. FTR supply is limited by the capability of the transmission system 
to accommodate simultaneously the set of requested FTRs and the numerous combinations of 
FTRs. The principal binding constraints limiting the supply of FTRs in the 2011 to 2014 Long 
Term FTR Auction include the Millville – Old Chapel Line and the Lovettsville – Millville Line. 
The principal binding constraints limiting the supply of FTRs in the Annual FTR Auction for the 
2010 to 2011 planning period include the Doubs Transformer and the Messick Road - Ridgeley 
line. Market participants can also sell FTRs. In the 2011 to 2014 Long Term FTR Auction, total 
FTR sell offers were 177,540 MW, up from 51,582 MW during the 2010 to 2013 Long Term 
FTR Auction. In the Annual FTR Auction for the 2010 to 2011 planning period, total FTR sell 
offers were 178,428. In the Monthly Balance of Planning Period FTR Auctions for the first 
seven months (June through December 2010) of the 2010 to 2011 planning period, there were 
2,766,728 MW of FTR sell offers.

•	 Demand. There is no limit on FTR demand in any FTR auction. In the 2011 to 2014 Long Term 
FTR Auction, total FTR buy bids were 1,996,084 MW. In the Annual FTR Auction for the 2010 
to 2011 planning period, total FTR buy bids were 1,708,556 MW, up from 1,436,335 MW during 
the 2009 to 2010 planning period. Total FTR self scheduled bids were 55,732 MW for the 2010 
to 2011 planning period, a decrease from 68,589 MW for the 2009 to 2010 planning period. In 
the Monthly Balance of Planning Period FTR Auctions for the first seven months (June through 
December 2010) of the 2010 to 2011 planning period, total FTR buy bids were 8,973,645 MW.

•	 FTR Credit Issues. There were no participant defaults in 2010. The MMU continues to 
recommend the complete elimination of unsecured credit from PJM markets, over an appropriate 
transition period, based on the MMU’s view of PJM’s role in evaluating the credit worthiness of 
complex corporate entities and due to a concern about inappropriate shifts of risks and costs 
among PJM members.

•	 Tower Companies Litigation and Investigation. On July 23, 2010, PJM reported that it had 
settled litigation brought against the Tower Companies arising from the default of their affiliate 
Power Edge, LLC in 2007, in Federal Court and at the FERC.106 This matter concerned in part 

106 See FERC Docket No. EL08-44-000 and the Federal Court proceedings in United States District Counts in Delaware and Pennsylvania, DE No. 08-216-JJF and Eastern Dist PA, C.A. No. 
08-CV-3649-NS.
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�allegations that the Tower Companies “manipulated PJM’s Day-ahead energy and Financial 

Transmission Rights (FTR) markets.”107 The FERC also commenced its own independent 
investigation.108 The Market Monitor had been scheduled to testify in the Court proceeding as 
a fact witness and as a non-retained or employed expert witness on the basis of the MMU’s 
extensive non-public analysis. Under the terms of the settlement, the Tower Companies paid 
$18 million in return for PJM withdrawing its civil complaint and the remainder of its complaint at 
the FERC related to this matter. In September 2010, the PJM Members Committee adopted and 
then implemented the following resolution: “The PJM Members Committee resolves to request 
the chair of the Members Committee to send a letter to FERC Office of Enforcement to request 
expeditious conclusion of the investigation of Tower affiliates in the matter of alleged improper 
use of virtual trades and make public the results of that investigation consistent with FERC 
practices and prPatterns of Ownership. The ownership concentration of cleared FTR buy bids 
resulting from the 2010 to 2011 Annual FTR Auction was low to moderate for FTR obligations 
and moderate to high for FTR options. The level of concentration is only descriptive and is not 
a measure of the competitiveness of FTR market structure as the ownership positions resulted 
from a competitive auction. In order to provide additional information about the ownership 
of prevailing flow and counter flow FTRs, the Market Monitoring Unit (MMU) categorized all 
participants owning FTRs in PJM as either physical or financial. Physical entities include 
utilities and customers which primarily take physical positions in PJM markets. Financial entities 
include banks and hedge funds which primarily take financial positions in PJM markets. During 
the 2010 to 2011 planning period, physical entities own 54 percent of prevailing flow Annual 
cleared buy bid FTRs while financial entities own 72 percent of counter flow Annual cleared buy 
bid FTRs. Overall, financial entities own 53 percent of all FTRs bought in the Annual Auction. 
Financial entities own 84 percent of FTRs bought and sold in the Long Term FTR Auction. 
Financial entities own 77 percent of prevailing flow and 88 percent of counter flow FTRs bought 
in the Monthly Balance of Planning Period Auctions. Overall, financial entities own 82 percent 
of all Monthly Balance of Planning Period cleared buy bid FTRs. Physical entities owned 49 
percent of all FTRs in 2010. Financial entities owned 68 percent of all counter flow FTRs and 
46 percent of all prevailing flow FTRs in 2010.

Market Performance

•	 Volume. The 2011 to 2014 Long Term FTR Auction cleared 238,681 MW (12.0 percent of 
demand) of FTR buy bids, up from 86,108 MW (8.1 percent) in the 2010 to 2013 Long Term 
FTR Auction. The 2011 to 2014 Long Term FTR Auction also cleared 12,501 MW (7.0 percent) 
of FTR sell offers, up from 5,147 MW (10.0 percent) in the 2010 to 2013 Long Term FTR 
Auction. For the 2010 to 2011 planning period, the Annual FTR Auction cleared 231,663 MW 
(13.6 percent) of FTR buy bids, up from 155,612 MW (10.8 percent) for the 2009 to 2010 
planning period. The Annual FTR Auction also cleared 10,315 MW (5.8 percent) of FTR sell 
offers for the 2010 to 2011 planning period, up from 7,399 MW (5.2 percent) for the 2009 to 
2010 planning period. For the first seven months of the 2010 to 2011 planning period, the 
Monthly Balance of Planning Period FTR Auctions cleared 1,092,956 MW (12.2 percent) of 
FTR buy bids and 292,530 MW (10.6 percent) of FTR sell offers.

107 See 127 FERC ¶ 61,007 at P 1 (2009).
108 Id.
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•	 Price. In the 2011 to 2014 Long Term FTR Auction, 93.3 percent of the Long Term FTRs 
were purchased for less than $1 per MWh and 96.7 percent for less than $2 per MWh. The 
weighted-average prices paid for Long Term buy-bid FTRs in the 2011 to 2014 Long Term FTR 
Auction were -$0.16 per MWh for 24-hour FTRs, $0.10 per MWh for on peak FTRs and $0.06 
per MWh for off peak FTRs. The buy bid prices for 24 hour counter flow FTRs were negative 
and greater in magnitude than buy bid prices for prevailing flow FTRs in the 2011 to 2014 Long 
Term Auction which made the total weighted-average cleared price for 24 hour buy bid FTRs 
negative. Weighted-average prices paid for Long Term buy-bid FTRs in the 2010 to 2013 Long 
Term FTR Auction were $0.53 per MWh for 24-hour FTRs, $0.03 per MWh for on peak FTRs 
and $0.10 per MWh for off peak FTRs. For the 2010 to 2011 planning period, 87.4 percent of 
the Annual FTRs were purchased for less than $1 per MWh and 93.5 percent for less than $2 
per MWh. For the 2010 to 2011 planning period, the weighted-average prices paid for annual 
buy-bid FTR obligations were $0.43 per MWh for 24-hour FTRs, $0.35 per MWh for on peak 
FTRs and $0.32 per MWh for off peak FTRs. Weighted-average prices paid for annual buy-bid 
FTR obligations for the 2009 to 2010 planning period were $0.66 per MWh for 24-hour FTRs 
and $0.57 per MWh for on peak FTRs and $0.40 per MWh for off peak FTRs. The weighted-
average prices paid for 2010 to 2011 planning period annual buy-bid FTR obligations and 
options were $0.35 per MWh and $0.26 per MWh, respectively, compared to $0.53 per MWh 
and $0.35 per MWh, respectively, in the 2009 to 2010 planning period.109 The weighted-average 
price paid for buy-bid FTRs in the Monthly Balance of Planning Period FTR Auctions for the first 
seven months of the 2010 to 2011 planning period was $0.17 per MWh, compared with $0.18 
per MWh in the Monthly Balance of Planning Period FTR Auctions for the full 12-month 2009 
to 2010 planning period.

•	 Revenue. The 2011 to 2014 Long Term FTR Auction generated $49.8 million of net revenue 
for all FTRs, up from $31.1 million in the 2010 to 2013 Long Term FTR Auction. The Annual 
FTR Auction generated $1,049.8 million of net revenue for all FTRs during the 2010 to 2011 
planning period, down from $1,329.8 million for the 2009 to 2010 planning period. The Monthly 
Balance of Planning Period FTR Auctions generated $16.7 million in net revenue for all FTRs 
during the first seven months of the 2010 to 2011 planning period.

•	 Revenue Adequacy. FTRs were 96.9 percent revenue adequate for the 2009 to 2010 planning 
period. FTRs were paid at 85.2 percent of the target allocation level for the first seven months 
of the 2010 to 2011 planning period. Congestion revenues are allocated to FTR holders based 
on FTR target allocations. PJM collected $981.4 million of FTR revenues during the first 
seven months of the 2010 to 2011 planning period and $878.4 million during the 2009 to 2010 
planning period. For the first seven months of the 2010 to 2011 planning period, the top sink 
and top source with the highest positive FTR target allocations were the AP Control Zone and 
the Western Hub, respectively. Similarly, the top sink and top source with the largest negative 
FTR target allocations was the Western Hub.

•	 Profitability. FTR profitability is the difference between the revenue received for an FTR and 
the cost of the FTR. The cost of self scheduled FTRs is zero in the FTR profitability calculation. 
FTRs were profitable overall and were profitable for both physical entities and financial entities 

109 Weighted-average prices for FTRs in the Long Term FTR Auction, Annual FTR Auction and Monthly Balance of Planning Period FTR Auctions are the average prices weighted by the MW and 
hours in a time period (planning period or month) for each FTR class type: 24-hour, on peak and off peak. For example, FTRs in the 2010 to 2011 Annual FTR Auction would be weighted by their 
MW and the hours in that time period for each FTR class type: 24-hour (8,760 hours), on peak (4,112 hours) and off peak (4,648 hours).
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�in 2010. FTR profits tended to increase in the summer and winter months when congestion was 

higher and decrease in the shoulder months when congestion was lower.

Auction Revenue Rights

Market Structure

•	 Supply. ARR supply is limited by the capability of the transmission system to simultaneously 
accommodate the set of requested ARRs and the numerous combinations of feasible ARRs. 
The principal binding constraints that limited supply in the annual ARR allocation for the 2010 
to 2011 planning period were the AP South Interface and the Electric Junction — Nelson line. 
Long Term ARRs are in effect for 10 consecutive planning periods and are available in Stage 
1A of the annual ARR allocation. Residual ARRs are available to holders with prorated Stage 
1A or 1B ARRs if additional transmission capability is added during the planning period.

•	 Demand. Total demand in the annual ARR allocation was 135,614 MW for the 2010 to 2011 
planning period with 61,793 MW bid in Stage 1A, 27,850 MW bid in Stage 1B and 45,971 MW 
bid in Stage 2. This is down from 140,037 MW for the 2009 to 2010 planning period with 64,987 
MW bid in Stage 1A, 26,517 MW bid in Stage 1B and 48,533 MW bid in Stage 2. ARR demand 
is limited by the total amount of network service and firm point-to-point transmission service.

•	 ARR Reassignment for Retail Load Switching. When retail load switches among load-
serving entities (LSEs), a proportional share of the ARRs and their associated revenue are 
reassigned from the LSE losing load to the LSE gaining load. ARR reassignment occurs only if 
the LSE losing load has ARRs with a net positive economic value. An LSE gaining load in the 
same control zone is allocated a proportional share of positively valued ARRs within the control 
zone based on the shifted load. There were 17,831 MW of ARRs associated with approximately 
$269,600 per MW-day of revenue that were reassigned in the first seven months of the 2010 to 
2011 planning period. There were 19,061 MW of ARRs associated with approximately $362,400 
per MW-day of revenue that were reassigned for the full 2009 to 2010 planning period.

Market Performance

•	 Volume. Of 135,614 MW in ARR requests for the 2010 to 2011 planning period, 101,843 MW 
(75.1 percent) were allocated. There were 61,793 MW allocated in Stage 1A, 27,850 MW 
allocated in Stage 1B and 12,200 MW allocated in Stage 2. Eligible market participants self 
scheduled 55,732 MW (54.6 percent) of these allocated ARRs as Annual FTRs. Of 140,037 
MW in ARR requests for the 2009 to 2010 planning period, 109,413 MW (78.1 percent) were 
allocated. There were 64,913 MW allocated in Stage 1A, 26,514 MW allocated in Stage 1B and 
17,986 MW allocated in Stage 2. Eligible market participants self scheduled 68,589 MW (62.6 
percent) of these allocated ARRs as Annual FTRs.

•	 Revenue. As ARRs are allocated to qualifying customers rather than sold, there is no ARR 
revenue comparable to the revenue that results from the FTR auctions.
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•	 Revenue Adequacy. During the 2010 to 2011 planning period, ARR holders will receive 
$1,028.8 million in ARR credits, with an average hourly ARR credit of $1.15 per MWh. During 
the 2010 to 2011 planning period, the ARR target allocations were $1,028.8 million while PJM 
collected $1,066.9 million from the combined Annual and Monthly Balance of Planning Period 
FTR Auctions through December 2010, making ARRs revenue adequate. During the 2009 to 
2010 planning period, ARR holders received $1,273.5 million in ARR credits, with an average 
hourly ARR credit of $1.33 per MWh. For the 2009 to 2010 planning period, the ARR target 
allocations were $1,273.5 million while PJM collected $1,349.3 million from the combined Annual 
and Monthly Balance of Planning Period FTR Auctions, making ARRs revenue adequate.

•	 ARR Proration. No ARRs were prorated in Stage 1A and Stage 1B for the 2010 to 2011 
planning period since there were no constraints limiting the allocation in these two stages. 
Some of the requested ARRs were prorated in Stage 2 as a result of binding transmission 
constraints. For the 2009 to 2010 planning period, no ARRs were prorated in Stage 1A and 
Stage 1B of the annual ARR allocation.

•	 ARRs and FTRs as a Hedge against Congestion. The effectiveness of ARRs and FTRs 
as a hedge against actual congestion can be measured several ways. The effectiveness of 
ARRs as a hedge can be measured by comparing the revenue received by ARR holders to 
the congestion costs experienced by these ARR holders. The effectiveness of ARRs and FTRs 
as a hedge against congestion can be measured by comparing the revenue received by ARR 
and FTR holders to total actual congestion costs in the Day-Ahead Energy Market and the 
balancing energy market. For the 2009 to 2010 planning period, all ARRs and FTRs hedged 
more than 96.2 percent of the congestion costs within PJM. During the first seven months of 
the 2010 to 2011 planning period, total ARR and FTR revenues hedged 78.7 percent of the 
congestion costs within PJM.

•	 ARRs and FTRs as a Hedge against Total Energy Costs. The hedge provided by ARRs and 
FTRs can also be measured by comparing the value of the ARRs and FTRs that sink in a zone 
to the cost of real time energy in the zone. This is a measure of the value of the hedge against 
real time energy costs provided by ARRs and FTRs. The total value of ARRs plus FTRs was 
4.2 percent of the total real time energy charges in calendar year 2010.
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�Table 1-17  ARR and FTR congestion hedging by control zone: Planning period 2009 to 2010

Control 
Zone ARR Credits FTR Credits

FTR Auction 
Revenue

Total ARR and 
FTR Hedge Congestion

Total Hedge 
- Congestion 

Difference
Percent 
Hedged

AECO $19,253,322 $4,219,721 $25,540,714 ($2,067,671) $10,817,043 ($12,884,714) 0.0%

AEP $223,262,229 $157,919,018 $214,898,039 $166,283,208 $101,031,029 $65,252,179 >100%

AP $365,048,488 $185,774,650 $324,136,428 $226,686,710 $132,996,453 $93,690,257 >100%

BGE $52,131,739 $29,778,076 $34,611,142 $47,298,673 $40,787,754 $6,510,919 >100%

ComEd $27,261,279 $61,701,901 $12,504,362 $76,458,818 $192,953,092 ($116,494,274) 39.6%

DAY $7,505,314 $1,208,852 ($146,827) $8,860,993 $7,993,310 $867,683 >100%

DLCO $2,454,337 $10,773,597 ($3,631,769) $16,859,703 $25,084,077 ($8,224,374) 67.2%

Dominion $213,840,239 $156,718,198 $240,575,877 $129,982,560 $150,288,685 ($20,306,125) 86.5%

DPL $18,915,429 $13,281,446 $38,621,277 ($6,424,402) $28,398,375 ($34,822,777) 0.0%

JCPL $34,924,192 ($890,074) $44,362,866 ($10,328,748) $18,958,788 ($29,287,536) 0.0%

Met-Ed $27,312,021 $15,468,233 $35,876,903 $6,903,351 $4,609,666 $2,293,685 >100%

PECO $49,863,646 $21,467,430 $56,377,913 $14,953,163 ($22,617,637) $37,570,800 >100%

PENELEC $49,412,326 $61,808,839 $63,892,689 $47,328,476 $58,884,119 ($11,555,643) 80.4%

Pepco $23,702,306 $111,232,601 $102,336,490 $32,598,417 $66,040,760 ($33,442,343) 49.4%

PJM $9,979,482 ($4,934,756) ($3,846,501) $8,891,227 $8,551,453 $339,774 >100%

PPL $55,143,860 $21,032,754 $65,711,467 $10,465,147 ($8,203,127) $18,668,274 >100%

PSEG $94,609,270 $34,463,423 $119,797,997 $9,274,696 ($1,140,092) $10,414,788 >100%

RECO ($41,455) ($1,186,779) ($2,875,400) $1,647,166 $1,562,712 $84,454 >100%

Total $1,274,578,024 $879,837,129 $1,368,743,667 $785,671,486 $816,996,460 ($31,324,974) 96.2%

FTR and ARR Conclusion

The annual ARR allocation and the FTR auctions provide market participants with the opportunity 
to hedge positions or to speculate. The Long Term FTR Auction, the Annual FTR Auction and the 
Monthly Balance of Planning Period FTR Auctions provide a market valuation of FTRs. The FTR 
auction results for the 2010 to 2011 planning period were competitive and succeeded in providing 
all qualified market participants with equal access to FTRs.

The MMU recommends that when load switches among LSEs during the planning period, a 
proportional share of the underlying self scheduled FTRs follow the load in the same manner that 
ARRs do. ARRs are assigned to firm transmission service customers because these customers 
pay the costs of the transmission system that enables firm energy delivery. Positively valued ARRs 
follow load when load switches between suppliers. The self scheduled FTRs are obtained as the 
direct result of the ARR assignment and should therefore follow the reassignment of ARRs when 
load switches in order to ensure that the new LSE is in the same competitive position as the LSE 
that lost load.
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ARRs were 100 percent revenue adequate for both the 2009 to 2010 and the 2010 to 2011 planning 
periods. FTRs were paid at 96.9 percent of the target allocation level for the 12-month period of 
the 2009 to 2010 planning period, and at 85.2 percent of the target allocation level for the first 
seven months of the 2010 to 2011 planning period. Revenue adequacy for a planning period is 
not final until the end of the period. The MMU recommends that PJM provide more comprehensive 
explanations to members regarding the reasons for FTR underfunding.

Revenue adequacy must be distinguished from the adequacy of FTRs as a hedge against 
congestion. Revenue adequacy is a narrower concept that compares the revenues available to 
cover congestion across specific paths for which FTRs were available and purchased.

The total of ARR and FTR revenues hedged more than 96.2 percent of the congestion costs in 
the Day-Ahead Energy Market and the balancing energy market within PJM for the 2009 to 2010 
planning period and 78.7 percent of the congestion costs in PJM for the first seven months of the 
2010 to 2011 planning period. The ARR and FTR revenue adequacy results are aggregate results 
and all those paying congestion charges were not necessarily hedged at that level. Aggregate 
numbers do not reveal the underlying distribution of ARR and FTR holders, their revenues or those 
paying congestion.


