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PJM Generation (By fuel source (GWh)): January through 

August 2012 and 2013 
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GWh Percent GWh Percent

Coal 226,232.7 41.9% 237,939.6 44.3% 5.2%

Standard Coal 219,665.6 40.7% 231,272.9 43.1% 5.1%

Waste Coal 6,567.1 1.2% 6,666.7 1.2% 0.0%

Nuclear 182,992.9 33.9% 185,302.7 34.5% 1.3%

Gas 105,807.7 19.6% 88,892.1 16.6% (16.0%)

Natural Gas 104,309.0 19.3% 87,375.2 16.3% (16.2%)

Landfill Gas 1,498.4 0.3% 1,516.9 0.3% 1.2%

Biomass Gas 0.3 0.0% 0.0 0.0% (99.3%)

Hydroelectric 8,930.5 1.7% 10,279.0 1.9% 15.1%

Wind 8,267.7 1.5% 9,660.1 1.8% 16.8%

Waste 3,485.8 0.6% 3,311.7 0.6% (5.0%)

Solid Waste 2,813.1 0.5% 2,761.5 0.5% (1.8%)

Miscellaneous 672.7 0.1% 550.3 0.1% (18.2%)

Oil 3,932.6 0.7% 1,411.5 0.3% (64.1%)

Heavy Oil 3,735.2 0.7% 1,272.7 0.2% (65.9%)

Light Oil 184.8 0.0% 115.8 0.0% (37.3%)

Diesel 7.6 0.0% 11.1 0.0% 45.0%

Kerosene 4.8 0.0% 11.8 0.0% 144.2%

Jet Oil 0.0 0.0% 0.1 0.0% 86.2%

Solar 169.9 0.0% 249.5 0.0% 46.9%

Battery 0.2 0.0% 0.4 0.0% 124.7%

Total 539,819.8 100.0% 537,046.5 100.0% (0.5%)

Jan-Aug 2013Jan-Aug 2012 Change in 

Output



Monthly PJM Generation (By fuel source (GWh)): January 

through August 2013  
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Jan Feb Mar Apr May Jun Jul Aug Total

Coal 31,689.2 28,886.8 29,680.4 24,637.5 25,824.6 30,722.3 34,879.0 31,619.9 237,939.6

Standard Coal 30,814.3 28,102.4 28,670.2 24,060.8 24,962.6 29,884.0 33,916.0 30,862.6 231,272.9

Waste Coal 874.9 784.4 1,010.2 576.7 862.0 838.3 962.9 757.4 6,666.7

Nuclear 25,610.7 22,563.1 23,854.9 19,614.0 21,106.9 23,109.3 24,458.0 24,985.8 185,302.7

Gas 10,261.4 10,319.8 10,055.6 9,276.0 10,240.2 10,594.4 14,788.8 13,356.0 88,892.1

Natural Gas 10,072.4 10,143.6 9,859.7 9,096.1 10,047.2 10,404.5 14,593.7 13,157.9 87,375.2

Landfill Gas 189.0 176.2 195.9 179.9 193.0 189.8 195.1 198.1 1,516.9

Biomass Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hydroelectric 1,234.0 1,127.0 1,215.8 1,273.0 1,250.7 1,401.7 1,609.2 1,167.5 10,279.0

Wind 1,784.4 1,397.5 1,606.2 1,639.6 1,271.3 862.5 588.2 510.4 9,660.1

Waste 414.4 385.2 391.5 358.2 421.3 428.7 447.1 465.4 3,311.7

Solid Waste 324.8 301.5 325.2 323.9 349.9 368.6 385.3 382.3 2,761.5

Miscellaneous 89.6 83.7 66.2 34.3 71.4 60.2 61.8 83.0 550.3

Oil 62.5 23.8 50.3 79.1 220.3 190.7 629.8 155.0 1,411.5

Heavy Oil 55.8 21.9 27.9 66.8 206.1 179.4 575.0 139.9 1,272.7

Light Oil 4.2 1.5 17.7 11.7 13.2 10.7 43.6 13.2 115.8

Diesel 0.6 0.1 0.0 0.5 1.1 0.4 8.2 0.2 11.1

Kerosene 1.9 0.3 4.7 0.1 0.0 0.2 3.0 1.7 11.8

Jet Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Solar 15.6 17.6 26.7 38.1 39.6 38.4 37.9 35.6 249.5

Battery 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.4

Total 71,072.0 64,720.7 66,881.4 56,915.4 60,374.9 67,348.2 77,438.0 72,295.8 537,046.5
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Spot average fuel price comparison: 2005 through June 2013 

($/MMBtu)   
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Cost of gas by area in PJM 
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Average spot fuel cost of generation of CC, CP, and PJM 

average heat rate sub-critical coal plant: 2005 through June 

2013 ($/MWh)  
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Share of PJM generation (By fuel source) 
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CO2 output 
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Tons/MWh Annual tons CO2

Combined Cycle 0.42 1,766,016

New and Clean Coal Plant 0.95 3,994,560

Sub-Critical Coal Plant 1.12 4,709,376

Annual tons CO2 assumes 600 MW unit operating at 80 percent 

capacity factor throughout year. 



CO2 costs (based on June, 2013 prices) 
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NOx ($/MWh) SO2 ($/MWh) CO2 ($/MWh)

$5/ton CO2 

($/MWh

$10/ton CO2 

($/MWh)

$20/ton CO2 

($/MWh)

Natural Gas CC $0.07 $0.00 $1.38 $2.08 $4.17 $8.34

Natural Gas CT $0.10 $0.00 $1.99 $3.00 $5.99 $11.98

New and Clean Coal Plant $0.02 $0.00 $3.72 $4.74 $9.48 $18.96

Sub-Critical Coal Plant $0.12 $0.02 $3.15 $5.58 $11.17 $22.34



Capacity additions in active or under-construction queues by 

LDA (MW): At June 30, 2013 
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CC CT Diesel Hydro Nuclear Solar Steam Storage Wind Total

EMAAC 10,719 251 67 45 380 1,702 22 32 1,387 14,605

SWMAAC 3,923 256 24 0 0 37 0 0 0 4,240

WMAAC 7,368 43 36 3 139 64 3 40 1,178 8,874

Non-MAAC 20,915 1,609 136 287 2,115 353 3,199 156 16,047 44,817

Total 42,925 2,160 264 335 2,634 2,156 3,224 228 18,612 72,537



Map of PJM Locational Deliverability Areas  
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Capacity additions in active or under-construction queues by 

control zone (MW): At June 30, 2013 
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CC CT Diesel Hydro Nuclear Solar Steam Storage Wind Total

AECO 2,849 71 9 0 0 493 0 0 1,069 4,491

AEP 5,682 40 20 70 0 44 2,124 98 8,510 16,588

AP 1,999 48 50 75 0 142 199 0 497 3,012

ATSI 3,475 1,020 6 7 0 15 135 0 849 5,507

BGE 678 256 4 0 0 22 0 0 0 960

ComEd 2,691 441 46 23 473 64 0 42 4,837 8,616

DAY 0 0 2 112 0 23 12 12 600 761

DEOK 20 0 0 0 0 0 50 4 0 74

DLCO 285 0 0 0 48 0 460 0 0 793

Dominion 6,593 60 11 0 1,594 65 219 0 505 9,046

DPL 1,223 2 16 0 0 238 22 8 318 1,826

EKPC 170 0 0 0 0 0 0 0 250 420

JCPL 1,755 0 30 0 0 800 0 20 0 2,605

Met-Ed 1,818 0 2 0 39 3 0 0 0 1,862

PECO 1,609 7 4 45 330 0 0 4 0 1,998

PENELEC 879 43 28 0 0 32 3 0 675 1,661

Pepco 3,245 0 20 0 0 15 0 0 0 3,280

PPL 4,671 0 7 3 100 29 0 40 503 5,352

PSEG 3,284 172 9 0 50 170 0 0 0 3,685

Total 42,925 2,160 264 335 2,634 2,156 3,224 228 18,612 72,537



Summary of PJM unit retirements (MW): 2011 through 2019  
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MW

Retirements 2011 1,196.5

Retirements 2012 6,961.9

Retirements 2013 233.8

Planned Retirements 2013 2,402.6

Planned Retirements 2014 1,712.0

Planned Retirements 2015 9,039.1

Planned Retirements Post-2015 614.5

Total 22,160.4



Retirements of PJM units, 2011 through 2019 
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Number of Units Avg. Size (MW)

Avg. Age at 

Retirement (Years) Total MW

Coal 99 165.0 57.2 16,333.4

Diesel 3 5.6 43.3 16.9

Heavy Oil 1 166.0 55.0 166.0

Kerosene 20 41.4 45.5 828.2

LFG 1 1.9 7.0 1.9

Light Oil 19 64.0 43.8 1,216.0

Natural Gas 50 58.6 46.3 2,928.5

Nuclear 1 614.5 50.0 614.5

Waste Coal 1 31.0 20.0 31.0

Wood Waste 2 12.0 23.5 24.0



Map of unit retirements in PJM: 2012 through 2019   
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UTC Analysis 

• PJM performed a study of market results with and 
without UTC bids using PJM’s Day Ahead 
ALSTOM SPD program, in conjunction with its 
manual unit commitment and line modification 
practices, for a selected number of days in May 
(May 2, 4, 22, 23 and 27).  

• The MMU used the data from PJM’s study to 
examine the impact of UTC bids on the day ahead 
market. 

• The MMU examined the impacts of UTC on unit 
dispatch, unit commitment, day ahead and real 
time LMP convergence, day ahead congestion, 
balancing congestion and FTR funding.  



UTC Analysis: Impact on unit commitment  

• Data from the PJM study indicates that UTCs 

affect unit commitment and dispatch in the day 

ahead market. 

• The magnitude of the impact on unit commitment 

status and unit output varies by day. 

 



UTC Analysis: Impact on unit commitment  

• Study results of the five sample days show that 

UTCs affected LMP through impacts on dispatch 

and unit commitment. 

• Study results of the five sample days show no 

evidence to support the claim that UTCs 

contributed to overall day ahead and real time 

price convergence. 

• Study results of the five sample days show that 

the impact of UTCs on day ahead and real time 

LMP differences varied by pricing node, by hour 

and by day, in both magnitude and direction. 

 



Node hours that day ahead and real time LMP was closer with 

or without UTC in PJM’s Alstom Simulation: May 2, 4, 22, 23 

and 27 
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UTC Analysis: Impact on congestion 

• Study results of the five sample days show that 

UTCs significantly increased day ahead 

congestion. 

• UTCs increased the number of constraints that 

bind in the day ahead market. 

• UTCs affected the hours that the constraints bind. 

• UTCs affected the shadow prices of the constraints 

in the day ahead market.  

 



UTC Analysis: Impact on congestion 

• Study results of the five sample days show that 

UTCs increase negative balancing congestion. 

• Removing UTCs reduced the number of day ahead 

constraints and day ahead congestion and made 

day ahead results more consistent with real time 

constraints and real time congestion. 

• Removing UTCs reduced negative balancing 

congestion. 

• Does not account for any unit commitment 

changes  

 

 



UTC Analysis: Impact on congestion 

• Total day ahead congestion and number of day 

ahead binding constraints by hour, with and 

without UTC: May 2, 4, 22, 23 and 27 
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UTC Analysis: Impact on congestion 

• Comparison of total constraint hours by hour day 

ahead with and without UTC and real time: May 2, 

4, 23, 24, 27  
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UTC Analysis: Impact on congestion 

• Total day ahead congestion and total balancing 

congestion by hour, with and without UTC: May 2, 

4, 22, 23 and 27 
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UTC Analysis: FTR Funding 

• Study results of the five sample days show that 

UTCs contributed significantly to FTR 

underfunding relative to target allocations. 

• Over the course of the five days studied, the 

removal of UTCs changed FTR funding relative to 

target allocations from a deficit of -$4,443,204 to a 

net surplus of $220,136, a gain in funding relative 

to target allocations of $4,653,341.  

• For the five days studied, removing UTCs 

reduced target allocations from $16,241,505 to 

$7,780,223. The reduction was $8,461,282, or 52 

percent. 



FMU Adder and Reactive Units 

• Some units are scheduled noneconomically for 

local reactive issues or reactive interface control. 

• These units receive a make whole payment 

whenever their offer is not covered by LMP 

revenues. 

• From January 2013 through August 2013 these 

units have received $141 million of day-ahead 

make whole payments (day-ahead operating 

reserves). 



FMU Adder and Reactive Units 

• These units are offer-capped if their price-based 

offer is greater than their cost-based offer. 

• These units become eligible for FMU adders if 

capped for more than 60 percent of time. 

• Adders: 

• Tier 1: Marginal Cost x 1.1 or Marginal Cost + $20/MWh 

• Tier 2: Marginal Cost x 1.15 or Marginal Cost + $30/MWh 

• Tier 3: Marginal Cost x 1.1 or Marginal cost + $40/MWh 

 



FMU Adder and Reactive Units 

• Some units scheduled for reactive issues that 

have become eligible for FMU adder have 

included the adders in their offers. 

• From January 2013 through August 2013 the 

impact of these adders has been $11 million or 8 

percent of all day-ahead make whole payments 

for reactive purposes. 
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