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Figure 1-1 PJM’s footprint and its 20 control zones 
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Figure 3-11 Map of PJM real-time generation less 

real-time load by zone: January through September 

2015 
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Zone

Net Gen Minus 

Load (GWh) Zone

Net Gen Minus 

Load (GWh) Zone

Net Gen Minus 

Load (GWh) Zone

Net Gen Minus 

Load (GWh)

AECO (3,608) ComEd 21,540 DPL (8,462) PENELEC 17,357

AEP 10,612 DAY (2,977) EKPC (2,652) Pepco (16,285)

AP (3,635) DEOK (6,684) JCPL (7,600) PPL 9,548

ATSI (14,301) DLCO 1,802 Met-Ed 5,405 PSEG 2,189

BGE (8,009) Dominion (6,885) PECO 14,138 RECO (1,193)



Table 1-2 The Energy Market results were 

competitive  
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Market  Element Evaluation Market Design

Market Structure: Aggregate Market Competitive

Market Structure: Local Market Not Competitive

Participant Behavior Competitive

Market Performance Competitive Effective



Table 1-8 Total price per MWh by category: January 

through September, 2014 and 2015  
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Category

Jan-Sep 2014 

$/MWh

Jan-Sep 2014 

Percent of Total

Jan-Sep 2015 

$/MWh

Jan-Sep 2015 

Percent of Total

Percent Change 

Totals

Load Weighted Energy $58.60 76.9% $38.94 66.4% (33.5%)

Capacity $8.76 11.5% $10.33 17.6% 17.9%

Transmission Service Charges $5.13 6.7% $6.79 11.6% 32.4%

Transmission Enhancement Cost Recovery $0.41 0.5% $0.48 0.8% 16.8%

Energy Uplift (Operating Reserves) $1.43 1.9% $0.45 0.8% (68.7%)

PJM Administrative Fees $0.40 0.5% $0.44 0.7% 8.8%

Reactive $0.36 0.5% $0.36 0.6% 0.8%

Regulation $0.34 0.5% $0.25 0.4% (27.9%)

Capacity (FRR) $0.14 0.2% $0.16 0.3% 18.5%

Synchronized Reserves $0.25 0.3% $0.13 0.2% (47.3%)

Day Ahead Scheduling Reserve (DASR) $0.06 0.1% $0.12 0.2% 106.0%

Transmission Owner (Schedule 1A) $0.08 0.1% $0.09 0.2% 14.9%

Black Start $0.06 0.1% $0.06 0.1% (5.3%)

NERC/RFC $0.02 0.0% $0.03 0.0% 32.7%

Non-Synchronized Reserves $0.02 0.0% $0.02 0.0% (10.1%)

Load Response $0.02 0.0% $0.01 0.0% (34.1%)

RTO Startup and Expansion $0.01 0.0% $0.01 0.0% (37.2%)

Transmission Facility Charges $0.00 0.0% $0.01 0.0% 205.6%

Emergency Load Response $0.07 0.1% $0.00 0.0% (98.9%)

Emergency Energy $0.05 0.1% $0.00 0.0% (100.0%)

Total $76.21 100.0% $58.67 100.0% (23.0%)



Figure 3-4 Average PJM aggregate real-time 

generation supply curves by offer price: Summer of 

2014 and 2015 
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Table 3-15 PJM real-time average hourly load and 

real-time average hourly load plus average hourly 

exports: January through September of 1998 

through 2015 
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Load

Standard 

Deviation Demand

Standard 

Deviation Load

Standard 

Deviation Demand

Standard 

Deviation

1998 29,112 5,780 29,112 5,780 NA NA NA NA

1999 30,236 6,306 30,236 6,306 3.9% 9.1% 3.9% 9.1%

2000 30,266 5,765 31,060 5,977 0.1% (8.6%) 2.7% (5.2%)

2001 31,060 6,156 32,900 5,861 2.6% 6.8% 5.9% (2.0%)

2002 35,715 8,688 37,367 8,878 15.0% 41.1% 13.6% 51.5%

2003 37,996 7,187 39,965 7,120 6.4% (17.3%) 7.0% (19.8%)

2004 45,294 10,512 49,176 11,556 19.2% 46.3% 23.0% 62.3%

2005 78,235 17,541 85,295 17,794 72.7% 66.9% 73.4% 54.0%

2006 80,717 15,568 87,326 16,147 3.2% (11.2%) 2.4% (9.3%)

2007 83,114 15,386 89,390 16,008 3.0% (1.2%) 2.4% (0.9%)

2008 80,611 14,389 87,788 14,893 (3.0%) (6.5%) (1.8%) (7.0%)

2009 76,954 13,879 82,118 14,360 (4.5%) (3.5%) (6.5%) (3.6%)

2010 81,068 16,209 86,994 16,687 5.3% 16.8% 5.9% 16.2%

2011 83,762 17,604 89,628 17,799 3.3% 8.6% 3.0% 6.7%

2012 88,687 17,431 93,763 17,329 5.9% (1.0%) 4.6% (2.6%)

2013 89,123 16,384 93,647 16,254 0.5% (6.0%) (0.1%) (6.2%)

2014 90,567 16,662 96,015 16,518 1.6% 1.7% 2.5% 1.6%

2015 91,857 17,211 96,102 17,300 1.4% 3.3% 0.1% 4.7%

PJM Real-Time Demand (MWh) Year-to-Year Change

Load Load Plus Exports Load Load Plus Exports



Figure 3-15 PJM real-time monthly average hourly 

load: January 2014 through September 2015 
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Table 3-65 PJM real-time, load-weighted, average 

LMP (Dollars per MWh): January through September 

of 1998 through 2015  
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(Jan-Sep) Average Median

Standard 

Deviation Average Median

Standard 

Deviation

1998 $26.06 $18.20 $44.65 NA NA NA

1999 $38.65 $20.02 $104.17 48.3% 10.0% 133.3%

2000 $28.49 $19.30 $26.89 (26.3%) (3.6%) (74.2%)

2001 $40.96 $28.18 $64.57 43.8% 46.0% 140.1%

2002 $31.95 $23.09 $29.14 (22.0%) (18.1%) (54.9%)

2003 $43.57 $38.17 $26.53 36.3% 65.3% (9.0%)

2004 $46.44 $43.03 $21.89 6.6% 12.7% (17.5%)

2005 $60.44 $50.10 $36.52 30.2% 16.4% 66.9%

2006 $56.39 $46.82 $40.70 (6.7%) (6.5%) 11.4%

2007 $61.83 $55.12 $37.98 9.7% 17.7% (6.7%)

2008 $77.27 $66.73 $43.80 25.0% 21.1% 15.3%

2009 $39.57 $34.57 $19.04 (48.8%) (48.2%) (56.5%)

2010 $49.91 $40.33 $29.65 26.2% 16.7% 55.7%

2011 $49.48 $38.72 $37.02 (0.9%) (4.0%) 24.8%

2012 $35.02 $29.84 $25.44 (29.2%) (22.9%) (31.3%)

2013 $39.75 $33.61 $26.47 13.5% 12.6% 4.0%

2014 $58.60 $37.93 $86.22 47.4% 12.8% 225.8%

2015 $38.94 $29.09 $33.95 (33.5%) (23.3%) (60.6%)

Real-Time, Load-Weighted, Average  LMP Year-to-Year Change



Figure 3-33 PJM real-time, load-weighted, average 

LMP: January through September 2015  
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Figure 3-34 PJM real-time, monthly and annual, 

load-weighted, average LMP: January 1999 through 

September 2015  
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Figure 3-35 Spot average fuel price comparison with 

fuel delivery charges: 2012 through September, 

2015 ($/MMBtu)  
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Figure 7-2 Average operating costs: 2009 through 

2015  
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Table 3-67 PJM real-time annual, fuel-cost adjusted, 

load-weighted average LMP (Dollars per MWh): nine 

months over nine months  

©2015 www.monitoringanalytics.com 

 

14 

2015 Load-Weighted LMP

2015 Fuel-Cost-Adjusted, Load-

Weighted LMP Change

Average $38.94 $44.72 14.8%

2014 Load-Weighted LMP

2015 Fuel-Cost-Adjusted, Load-

Weighted LMP Change

Average $58.60 $44.72 (23.7%)

2014 Load-Weighted LMP 2015 Load-Weighted LMP Change

Average $58.60 $38.94 (33.5%)



Table 3-8 PJM generation (By fuel source (GWh)): 

January through September of 2014 and 2015 
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GWh Percent GWh Percent

Coal 272,056.5 44.2% 234,932.4 38.5% (13.6%)

Standard Coal 269,080.8 43.8% 232,466.8 38.1% (13.6%)

Waste Coal 2,975.7 0.5% 2,465.6 0.4% (17.1%)

Nuclear 207,170.7 33.7% 209,378.1 34.3% 1.1%

Gas 108,363.6 17.6% 140,203.5 23.0% 29.4%

Natural Gas 105,635.4 17.2% 137,271.8 22.5% 29.9%

Landfill Gas 1,786.6 0.3% 1,815.8 0.3% 1.6%

Biomass Gas 941.6 0.2% 1,115.9 0.2% 18.5%

Hydroelectric 11,601.1 1.9% 10,073.2 1.7% (13.2%)

Pumped Storage 5,742.0 0.9% 4,910.1 0.8% (14.5%)

Run of River 5,859.0 1.0% 5,163.1 0.8% (11.9%)

Wind 10,723.0 1.7% 10,792.7 1.8% 0.7%

Waste 3,628.3 0.6% 3,480.4 0.6% (4.1%)

Solid Waste 3,165.8 0.5% 3,071.6 0.5% (3.0%)

Miscellaneous 462.5 0.1% 408.8 0.1% (11.6%)

Oil 983.9 0.2% 845.9 0.1% (14.0%)

Heavy Oil 464.1 0.1% 609.5 0.1% 31.3%

Light Oil 424.5 0.1% 179.9 0.0% (57.6%)

Diesel 74.1 0.0% 54.7 0.0% (26.2%)

Kerosene 21.2 0.0% 1.8 0.0% (91.7%)

Jet Oil 0.0 0.0% 0.0 0.0% NA

Solar, Net Energy Metering 330.7 0.0% 436.8 0.0% 32.1%

Battery 5.8 0.0% 4.5 0.0% (21.3%)

Total 614,863.5 100.0% 610,147.6 100.0% (0.8%)

Jan-Sep 2014 Jan-Sep 2015

Change in Output



Table 3-21 Offer-capping statistics – energy only: 

January through September, 2011 to 2015  

©2015 www.monitoringanalytics.com 

 

16 

(Jan-Sep)

Unit Hours 

Capped

MW 

Capped

Unit Hours 

Capped

MW 

Capped

2011 0.7% 0.3% 0.0% 0.0%

2012 1.1% 0.6% 0.1% 0.1%

2013 0.4% 0.1% 0.2% 0.0%

2014 0.5% 0.2% 0.2% 0.1%

2015 0.4% 0.2% 0.2% 0.1%

Day AheadReal Time



Figure 3-21 Offers with varying markups at different 

MW output levels  
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Figure 3-22 Dual fuel unit offers 
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Table 3-70 Components of PJM real-time (Adjusted), 

six month, load-weighted, average LMP: January 

through September 2014 and 2015  
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Change

Element Contribution to LMP Percent Contribution to LMP Percent Percent

Coal $17.52 29.9% $16.04 41.2% 11.3%

Gas $21.56 36.8% $11.19 28.7% (8.1%)

VOM $2.75 4.7% $2.51 6.4% 1.7%

Markup $3.61 6.2% $1.75 4.5% (1.7%)

Oil $3.63 6.2% $1.58 4.1% (2.1%)

Ten Percent Adder $2.69 4.6% $1.57 4.0% (0.6%)

Ancillary Service Redispatch Cost $0.57 1.0% $1.18 3.0% 2.0%

NA $1.97 3.4% $1.03 2.6% (0.7%)

LPA Rounding Difference ($0.07) (0.1%) $0.97 2.5% 2.6%

SO2 Cost $0.01 0.0% $0.41 1.1% 1.0%

Increase Generation Adder $0.87 1.5% $0.29 0.7% (0.7%)

CO2 Cost $0.22 0.4% $0.25 0.6% 0.3%

NOX Cost $0.15 0.3% $0.24 0.6% 0.4%

Other $0.03 0.1% $0.15 0.4% 0.3%

Municipal Waste $0.02 0.0% $0.01 0.0% 0.0%

Market-to-Market Adder ($0.01) (0.0%) $0.01 0.0% 0.0%

FMU Adder $0.76 1.3% $0.00 0.0% (1.3%)

Emergency DR Adder $2.40 4.1% $0.00 0.0% (4.1%)

Scarcity Adder $0.13 0.2% $0.00 0.0% (0.2%)

Constraint Violation Adder $0.00 0.0% ($0.00) (0.0%) (0.0%)

Uranium ($0.01) (0.0%) ($0.00) (0.0%) 0.0%

Decrease Generation Adder ($0.19) (0.3%) ($0.06) (0.2%) 0.2%

Wind ($0.01) (0.0%) ($0.07) (0.2%) (0.2%)

LPA-SCED Differential ($0.01) (0.0%) ($0.11) (0.3%) (0.3%)

Total $58.60 100.0% $38.94 100.0% 0.0%

2015 (Jan - Sep)2014 (Jan - Sep)



Figure 7-3 Spark spread for selected zones: 2013 

through 2015  
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Table 11-8 Total PJM congestion (Dollars (Millions)):  

January through September of 2008 through 2015  
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(Jan - Sep) Congestion Cost

Percent 

Change

Total PJM 

Billing

Percent of PJM 

Billing

2008 $1,778 NA $26,979 6.6%

2009 $544 (69.4%) $19,927 2.7%

2010 $1,134 108.7% $26,249 4.3%

2011 $875 (22.9%) $28,836 3.0%

2012 $425 (51.4%) $22,119 1.9%

2013 $510 19.9% $25,153 2.0%

2014 $1,705 234.6% $40,770 4.2%

2015 $1,143 (33.0%) $33,710 3.4%

Congestion Costs (Millions)



Figure 11-1 PJM monthly total congestion cost 

(Dollars (Millions)): 2009 through September of 2015  
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Table 1-3 The Capacity Market results were 

competitive  
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Market  Element Evaluation Market Design

Market Structure: Aggregate Market Not Competitive

Market Structure: Local Market Not Competitive

Participant Behavior Competitive

Market Performance Competitive Mixed



Table 5-3 PJM installed capacity (By fuel source): 

January 1, May 31, June 1, and September 30, 2015  
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MW Percent MW Percent MW Percent MW Percent

Coal 72,741.3 39.6% 72,343.5 39.5% 66,878.1 37.8% 66,654.3 37.6%

Gas 59,662.6 32.5% 59,862.3 32.7% 59,460.1 33.6% 60,071.5 33.9%

Hydroelectric 8,765.3 4.8% 8,690.8 4.7% 8,698.8 4.9% 8,633.6 4.9%

Nuclear 32,947.1 17.9% 33,078.4 18.1% 33,071.5 18.7% 33,108.4 18.7%

Oil 7,907.6 4.3% 7,299.7 4.0% 6,853.4 3.9% 6,853.4 3.9%

Solar 97.5 0.1% 97.5 0.1% 128.0 0.1% 128.0 0.1%

Solid waste 781.9 0.4% 781.9 0.4% 771.3 0.4% 771.3 0.4%

Wind 822.7 0.4% 822.7 0.4% 876.2 0.5% 912.9 0.5%

Total 183,726.0 100.0% 182,976.8 100.0% 176,737.4 100.0% 177,133.4 100.0%

31-May-151-Jan-15 30-Sep-151-Jun-15



Figure 5-10 Trends in the PJM equivalent demand 

forced outage rate (EFORd): 2007 through 2015  
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Table 5-26 PJM EFORd, XEFORd and EFORp data 

by unit type  
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Difference Difference

EFORd XEFORd EFORp EFORd and XEFORd EFORd and EFORp

Combined Cycle 2.6% 2.5% 1.3% 0.1% 1.3%

Combustion Turbine 9.4% 8.4% 4.8% 1.0% 4.6%

Diesel 9.6% 8.9% 4.4% 0.7% 5.2%

Hydroelectric 2.6% 2.5% 2.6% 0.1% 0.0%

Nuclear 1.2% 1.2% 1.1% 0.0% 0.1%

Steam 10.1% 9.9% 6.9% 0.1% 3.2%

Total 6.9% 6.6% 4.5% 0.3% 2.4%



Figure 5-11 PJM distribution of EFORd data by unit 

type  
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Figure 5-6 History of PJM capacity prices: 

1999/2000 through 2018/2019 
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Figure 12-1 Map of PJM unit retirements: 2011 

through 2020  
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Table 12-10 Unit deactivations in 2015  
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Company Unit Name ICAP (MW) Primary Fuel Zone Name

Average Age 

(Years) Retirement Date

Calpine Corporation Cedar 1 44.0               Kerosene AECO 43 28-Jan-15

First Energy Eastlake 2 109.0             Coal ATSI 62 06-Apr-15

First Energy Eastlake 1 109.0             Coal ATSI 62 09-Apr-15

First Energy Eastlake 3 109.0             Coal ATSI 61 10-Apr-15

First Energy Ashtabula 5 210.0             Coal ATSI 57 11-Apr-15

First Energy Lake Shore 18 190.0             Coal ATSI 53 13-Apr-15

First Energy Lake Shore EMD 4.0                 Diesel ATSI 49 15-Apr-15

NRG Energy Will County 251.0             Coal ComEd 58 15-Apr-15

EKPC Dale 1-2 46.0               Coal EKPC 61 16-Apr-15

Calpine Corporation Cedar 2 21.6               Kerosene AECO 43 01-May-15

NRG Energy Gilbert 1-4 98.0               Natural gas JCPL 45 01-May-15

NRG Energy Glen Gardner 1-8 160.0             Natural gas JCPL 44 01-May-15

Calpine Corporation Middle 1-3 74.7               Kerosene AECO 45 01-May-15

Calpine Corporation Missouri Ave B, C, D 57.9               Kerosene AECO 46 01-May-15

NRG Energy Werner 1-4 212.0             Light oil JCPL 43 01-May-15

PSEG Bergen 3 21.0               Natural gas PSEG 48 01-Jun-15

AEP Big Sandy 2 800.0             Coal AEP 46 01-Jun-15

PSEG Burlington 8, 11 205.0             Kerosene PSEG 48 01-Jun-15

AEP Clinch River 3 230.0             Coal AEP 54 01-Jun-15

PSEG Edison 1-3 504.0             Natural gas PSEG 44 01-Jun-15

PSEG Essex 10-11 352.0             Natural gas PSEG 44 01-Jun-15

PSEG Essex 12 184.0             Natural gas PSEG 43 01-Jun-15

AEP Glen Lyn 5-6 325.0             Coal AEP 65 01-Jun-15

AES Corporation Hutchings 1-3, 5-6 271.8             Coal DAY 65 01-Jun-15

AEP Kammer 1-3 600.0             Coal AEP 57 01-Jun-15

AEP Kanawha River 1-2 400.0             Coal AEP 62 01-Jun-15

PSEG Mercer 3 115.0             Kerosene PSEG 48 01-Jun-15

Duke Energy Kentucky Miami Fort 6 163.0             Coal DEOK 55 01-Jun-15

AEP Muskingum River 1-5 1,355.0          Coal AEP 60 01-Jun-15

PSEG National Park 1 21.0               Kerosene PSEG 46 01-Jun-15

AEP Picway 5 95.0               Coal AEP 60 01-Jun-15

PSEG Sewaren 6 105.0             Kerosene PSEG 50 01-Jun-15

AEP Sporn 1-4 580.0             Coal AEP 64 01-Jun-15

AEP Tanners Creek 1-4 982.0             Coal AEP 60 01-Jun-15

NRG Energy Shawville 4 175.0             Coal PENELEC 55 02-Jun-15

NRG Energy Shawville 3 175.0             Coal PENELEC 56 07-Jun-15

NRG Energy Shawville 1 122.0             Coal PENELEC 61 12-Jun-15

NRG Energy Shawville 2 125.0             Coal PENELEC 61 14-Jun-15

Portsmouth Genco Lake Kingman 115.0             Coal Dominion 27 19-Jun-15

AES Corporation AES Beaver Valley 124.0 Coal DLCO 28 01-Sep-15

First Energy Burger EMD 6.3 Diesel ATSI 43 18-Sep-15

Total 9,847.3          



Figure 5-1 Percentage of PJM installed capacity (By 

fuel source): June 1, 2007 through June 1, 2018 
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Table 4-1 Day-ahead and balancing operating 

reserve credits and charges  
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Credits Received For: Credits Category: Charges Category:

Day-Ahead

Day-Ahead Load

Day-Ahead Export 

Transactions

Decrement Bids

Day-Ahead Load

Day-Ahead Export 

Transactions

Decrement Bids

Day-Ahead Load

Day-Ahead Export 

Transactions

Decrement Bids

Balancing

Balancing Operating Reserve 

for Reliability

Real-Time Load 

plus Real-Time 

Export 

Transactions

Balancing Operating Reserve 

for Deviations
Deviations

Balancing Local Constraint

Canceled Resources
Balancing Operating Reserve 

Startup Cancellation

Lost Opportunity Cost (LOC)
Balancing Operating Reserve 

LOC

Real-Time Import Transactions
Balancing Operating 

Reserve Transaction

Economic Load Response Resources
Balancing Operating Reserves 

for Load Response

Balancing Operating Reserve 

for Load Response
Deviations

in RTO 

Region

Applicable Requesting Party

in RTO 

Region

Day-Ahead Operating Reserve 

Transaction

Day-Ahead Operating Reserve 

Generator

Day-Ahead Operating Reserve

Economic Load Response Resources
Day-Ahead Operating Reserves 

for Load Response

Day-Ahead Operating Reserve 

for Load Response

Unallocated Congestion
Unallocated Negative Load Congestion Charges

Unallocated Positive Generation Congestion Credits

Charges Paid By:

in RTO 

Region

in RTO 

Region

in RTO 

Region

in RTO, 

Eastern or 

Western 

RegionGeneration Resources
Balancing Operating

Reserve Generator

Balancing Operating Reserve 

for Deviations
Deviations

Day-Ahead Import Transactions and

Generation Resources



Table 4-3 Total energy uplift charges: January 

through September, 2001 through 2015  
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Total Energy Uplift 

Charges (Millions) Change (Millions) Percent Change

Jan - Sep 2001 $240.3 NA NA

Jan - Sep 2002 $204.6 ($35.6) (14.8%)

Jan - Sep 2003 $295.5 $90.9 44.4%

Jan - Sep 2004 $359.8 $64.3 21.8%

Jan - Sep 2005 $502.0 $142.2 39.5%

Jan - Sep 2006 $282.2 ($219.9) (43.8%)

Jan - Sep 2007 $384.1 $101.9 36.1%

Jan - Sep 2008 $392.8 $8.8 2.3%

Jan - Sep 2009 $245.6 ($147.2) (37.5%)

Jan - Sep 2010 $402.5 $156.8 63.9%

Jan - Sep 2011 $497.8 $95.3 23.7%

Jan - Sep 2012 $487.1 ($10.6) (2.1%)

Jan - Sep 2013 $620.7 $133.5 27.4%

Jan - Sep 2014 $899.1 $278.4 44.9%

Jan - Sep 2015 $285.7 ($613.4) (68.2%)



Figure 4-8 Energy uplift charges change from July 

through September of 2014 to July through 

September of 2015 by category  
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Table 4-13 Operating reserve rates statistics 

($/MWh): January through September 2015  
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Region Transaction Maximum Average Minimum

Standard 

Deviation

INC 17.264 1.303 0.019 2.114

DEC 17.522 1.435 0.116 2.181

DA Load 1.600 0.132 0.000 0.180

RT Load 0.773 0.061 0.000 0.105

Deviation 17.264 1.303 0.019 2.114

INC 17.264 1.266 0.019 2.086

DEC 17.522 1.398 0.114 2.156

DA Load 1.600 0.132 0.000 0.180

RT Load 0.772 0.052 0.000 0.098

Deviation 17.264 1.266 0.019 2.086

Rates Charged ($/MWh)

East

West



Table 4-39 Current and proposed average energy 

uplift rate by transaction: 2014 and January through 

September 2015 
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Current Rates 

($/MWh)

Proposed Rates - 

50% UTC ($/MWh)

Proposed Rates - 0% 

UTC ($/MWh)

Current Rates 

($/MWh)

Proposed Rates - 

50% UTC ($/MWh)

Proposed Rates - 0% 

UTC ($/MWh)

INC 2.275 0.210 0.664 1.303 0.186 0.467

DEC 2.404 0.210 0.664 1.435 0.186 0.467

DA Load 0.129 0.019 0.024 0.132 0.016 0.018

RT Load 0.450 0.460 0.460 0.061 0.135 0.135

Deviation 2.275 1.328 1.778 1.303 0.595 0.873

INC 2.069 0.181 0.581 1.266 0.183 0.468

DEC 2.199 0.181 0.581 1.398 0.183 0.468

DA Load 0.129 0.019 0.024 0.132 0.016 0.018

RT Load 0.439 0.460 0.460 0.052 0.135 0.135

Deviation 2.069 1.226 1.622 1.266 0.523 0.805

East to East NA 0.419 1.328 NA 0.372 0.934

West to West NA 0.362 1.162 NA 0.366 0.935

East to/from West NA 0.391 1.245 NA 0.369 0.934

UTC

2014 Jan - Sep 2015

Transaction

East

West



Table 6-1 Overview of demand response programs  
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Economic Load Response Program                                   

Market Capacity Only Capacity and Energy Energy Only Energy Only

Capacity Market DR cleared in RPM DR cleared in RPM Not included in RPM Not included in RPM

Dispatch Requirement Mandatory Curtailment Mandatory Curtailment Voluntary Curtailment Dispatched Curtailment

Penalties RPM event or test compliance 

penalties

RPM event or test compliance 

penalties

NA NA

Capacity Payments Capacity payments based on RPM 

clearing price

Capacity payments based on RPM 

price

NA NA

Energy Payments No energy payment. Energy payment based on submitted 

higher of "minimum dispatch price" 

and LMP. Energy payment during PJM 

declared Emergency Event mandatory 

curtailments.

Energy payment based on submitted 

higher of "minimum dispatch price" 

and LMP. Energy payment only for 

voluntary curtailments.

Energy payment based on full LMP. 

Energy payment for hours of dispatched 

curtailment.

Load Management (LM)

Emergency Load Response Program



Figure 6-2 Economic program credits and MWh by 

month: January 2010 through September 2015  
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Figure 6-1 Demand response revenue by market: 

January through September, 2008 through 2015  
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Figure 9-3 PJM’s footprint and its external 

interfaces  
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Figure 9-2 PJM real-time and day-ahead scheduled 

import and export transaction volume history: 

January 1999, through September 2015  
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Table 1-4 The Regulation Market results were 

competitive  
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Market  Element Evaluation Market Design

Market Structure Not Competitive

Participant Behavior Competitive

Market Performance Competitive Flawed



Table 1-5 The Tier 2 Synchronized Reserve Markets 

results were competitive  

©2015 www.monitoringanalytics.com 

 

43 

Market  Element Evaluation Market Design

Market Structure: Regional Markets Not Competitive

Participant Behavior Competitive

Market Performance Competitive Mixed



Table 1-6 The Day-Ahead Scheduling Reserve 

Market results were competitive  
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Market  Element Evaluation Market Design

Market Structure Not Competitive

Participant Behavior Mixed

Market Performance Competitive Mixed



Table 10-4 History of ancillary services costs per 

MWh of Load: January through September, 2004 

through 2015 
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Year Regulation

Scheduling, 

Dispatch, and 

System Control Reactive

Synchronized 

Reserve Total

2004 $0.50 $0.64 $0.25 $0.14 $1.53

2005 $0.78 $0.47 $0.25 $0.11 $1.61

2006 $0.55 $0.48 $0.28 $0.07 $1.38

2007 $0.65 $0.47 $0.29 $0.06 $1.47

2008 $0.75 $0.34 $0.29 $0.07 $1.45

2009 $0.36 $0.36 $0.36 $0.05 $1.13

2010 $0.37 $0.38 $0.36 $0.06 $1.17

2011 $0.35 $0.36 $0.39 $0.09 $1.19

2012 $0.23 $0.44 $0.44 $0.03 $1.14

2013 $0.27 $0.41 $0.69 $0.04 $1.41

2014 $0.34 $0.37 $0.36 $0.25 $1.32

2015 $0.25 $0.41 $0.36 $0.13 $1.15



Figure 10-31 PJM regulation market daily weighted 

average market-clearing price, marginal unit 

opportunity cost and offer price (Dollars per MW): 

2015  
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Table 10-42 Comparison of average price and cost 

for PJM Regulation, January through March, 2009 

through 2015 
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Year (Jan-Sep)

Weighted Regulation 

Market Price

Weighted Regulation 

Market Cost

Regulation Price as 

Percent Cost

2011 $17.04 $32.70 52.1%

2012 $15.16 $21.07 71.9%

2013 $33.29 $38.49 86.5%

2014 $50.18 $60.93 82.4%

2015 $35.56 $43.00 82.7%



Table 10-41 Components of regulation cost: 2015 
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Month

Scheduled Regulation 

(MW)

Cost of Regulation 

Capability ($/MW)

Cost of Regulation 

Performance ($/MW)

Opportunity Cost 

($/MW)

Total Cost 

($/MW)

Jan 394,350.5 $24.34 $3.82 $4.94 $33.10

Feb 356,397.3 $69.13 $5.98 $14.00 $89.11

Mar 394,659.0 $41.41 $6.19 $7.86 $55.46

Apr 378,682.3 $28.42 $6.07 $4.79 $39.29

May 395,717.3 $39.63 $5.02 $8.50 $53.15

Jun 382,956.8 $23.58 $3.40 $3.17 $30.15

Jul 394,920.8 $22.28 $3.07 $3.73 $29.08

Aug 392,404.7 $18.21 $3.76 $3.30 $25.26

Sep 379,683.3 $26.44 $4.90 $4.58 $35.92



Table 10-12 Tier 1 compensation as currently 

implemented by PJM 
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Hourly Parameters No Synchronized Reserve Event Synchronized Reserve Event

NSRMCP=$0 T1 credits = $0

T1 credits = Synchronized Energy Premium 

Price * actual response MWh

NSRMCP>$0 T1 credits = T2 SRMCP * calculated tier 1 MW

T1 credits = T2 SRMCP * min(calculated tier 

1 MW, actual response MWh) 

Tier 1 Compensation by Type of Hour as Currently Implemented by PJM



Table 10-13 Tier 1 compensation as recommended 

by MMU 
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Hourly Parameters No Synchronized Reserve Event Synchronized Reserve Event

NSRMCP=$0 T1 credits = $0

T1 credits = Synchronized Energy Premium Price * 

actual response MWh

NSRMCP>$0 T1 credits = $0

T1 credits = Synchronized Energy Premium Price * 

actual response MWh

Tier 1 Compensation by Type of Hour as Recommended by MMU



Table 10-5 Average monthly tier 1 and tier 2 

synchronized reserve, plus nonsynchronized 

reserve used to satisfy the primary reserve 

requirement, MAD Subzone: January through 

September 2015 
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Year Month 

Tier 1 

Total MW

Average Tier 2 

Synchronized 

Reserve MW

Average Non-

Synchronized 

Reserve MW

2015 Jan 1,222.0 206.9 629.7

2015 Feb 1,176.7 305.1 437.4

2015 Mar 1,200.6 288.7 394.6

2015 Apr 1,148.8 302.8 381.3

2015 May 1,217.4 238.5 387.4

2015 Jun 1,260.3 216.6 372.1

2015 Jul 1,222.4 254.9 437.0

2015 Aug 1,176.9 293.9 421.7

2015 Sep 1,110.8 363.0 351.0

2015 Average 1,192.9 274.5 423.6



Table 10-7 MW credited, price, cost, and all-in price 

for primary reserve and its component products, full 

RTO Reserve Zone, January through September 

2015 
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Product

Share of Primary 

Reserve 

Requirement MW Credited Credits Paid

Price Per 

MW

Cost Per 

MW

All-In 

Cost

Tier 1 Synchronized Reserve Response NA 6,289 $256,083 NA $40.72 $0.00

Tier 1 Synchronized Reserve 17.3% 1,505,598 $30,673,976 $0.00 $20.37 $0.05

Tier 2 Synchronized Reserve 24.4% 2,119,031 $46,301,401 $13.92 $21.85 $0.08

Non-synchronized Reserve 58.3% 5,064,150 $10,775,867 $1.28 $2.13 $0.02

Primary Reserve (total of above) 100.0% 8,688,779 $87,751,244 $4.14 $10.10 $0.15



Table 1-7 The FTR Auction Markets results were 

competitive  
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Market  Element Evaluation Market Design

Market Structure Competitive

Participant Behavior Competitive

Market Performance Competitive Mixed



Figure 13-10 FTR payout ratio by month, excluding 

and including excess revenue distribution: January 

2004 through September 2015  
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Figure 13-13 Historic Stage 1B and Stage 2 ARR 

Allocations from the 2011 to 2012 through 2015 to 

2016 planning periods  
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Figure 13-7 Long Term, Annual and Monthly FTR 

Auction bid and cleared volume: June 2003 through 

September 2015  
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Figure 13-2 Monthly FTR forfeitures for physical and 

financial participants: June 2010 through 

September 2015  
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Figure 13-3 FTR forfeitures for INCs/DECs and 

INCs/DECs/UTCs for both the PJM and MMU 

methods: January 2013 through September 2015  
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Table 13-3 Monthly Balance of Planning Period FTR 

Auction patterns of ownership by FTR direction: 

2015 
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Trade Type Organization Type Prevailing Flow Counter Flow All

Buy Bids Physical 24.5% 20.3% 22.7%

Financial 75.5% 79.7% 77.3%

Total 100.0% 100.0% 100.0%

Sell Offers Physical 34.1% 34.0% 34.1%

Financial 65.9% 66.0% 65.9%

Total 100.0% 100.0% 100.0%

FTR Direction



Table 13-26 ARR and FTR congestion offset (in 

millions): Planning periods 2014 to 2015 and 2015 to 

2016 
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Planning 

Period ARR Credits FTR Credits

FTR Auction 

Revenue

Total ARR and 

FTR Offset Congestion

Total Offset - 

Congestion 

Difference

Percent  

Offset

2014/2015 $761.3 $1,261.8 $794.9 $1,228.2 $1,390.3 ($162.1) 88.3%

2015/2016* $322.3 $275.2 $325.8 $271.7 $330.97 ($59.3) 82.1%

* Shows four months through September 30, 2015



Table 13-10 Monthly FTR profits by organization 

type: 2015 
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Month Physical

Self Scheduled 

Physical FTRs Financial Total

Jan $12,061,474 $34,995,565 $31,637,412 $78,694,451

Feb $76,959,226 $97,372,186 $103,812,757 $278,144,168

Mar $5,881,768 $27,967,818 $35,574,450 $69,424,036

Apr ($6,468,547) $16,657,504 $8,362,429 $18,551,386

May $17,605,952 $29,353,275 $8,298,743 $55,257,970

Jun $4,217,724 $22,731,406 $3,265,064 $30,214,195

Jul ($1,273,858) $16,657,006 ($3,054,368) $12,328,779

Aug ($7,223,862) $12,479,243 ($12,355,914) ($7,100,534)

Sep $8,763,025 $16,495,114 ($1,942,823) $23,315,316

Total $110,522,901 $274,709,117 $173,597,750 $558,829,768

Organization Type



Figure 3-28 PJM monthly cleared up to congestion 

transactions by type (MW): January 2005 through 

September 2015 
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Table 3-47 PJM cleared up to congestion 

transactions by type (MW): January through 

September 2014 and 2015  
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Import Export Wheel Internal Total

Top ten total (MW) 5,424,846 8,024,571 2,170,943 35,605,442 51,225,802

PJM total (MW) 26,612,297 28,342,066 2,760,951 350,877,067 408,592,381

Top ten total as percent of PJM total 20.4% 28.3% 78.6% 10.1% 12.5%

PJM total as percent of all up-to congestion transactions 6.5% 6.9% 0.7% 85.9% 100.0%

Import Export Wheel Internal Total

Top ten total (MW) 4,102,221 1,732,019 953,381 9,156,606 15,944,227

PJM total (MW) 15,137,682 6,327,516 1,125,418 95,518,327 118,108,943

Top ten total as percent of PJM total 27.1% 27.4% 84.7% 9.6% 13.5%

PJM total as percent of all up-to congestion transactions 12.8% 5.4% 1.0% 80.9% 100.0%

Cleared Up-to Congestion Bids

Cleared Up-to Congestion Bids

2014 (Jan-Sep)

2015 (Jan-Sep)
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