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Total price per MWh by category and total revenues by
category: January through September, 2012 and 2013

Jan-Sep Jan-Sep
Jan-Sep Jan-Sep Percent 2012 2013

2012 2013 Change Percent Percent
$/MWh $/MWh  Totals of Total of Total

Load Weighted Energy $35.02 $39.75 135% 724%  77.8%
Capacity $6.27 $6.56 4.8% 12.9% 12.8%
Transmission Service Charges $4.69  $1.58 (66.3%) 9.7% 3.1%
Reactive $0.44 $0.69 57.0% 0.9% 1.3%
Operating Reserves (Uplift) $0.75 $0.66 (12.0%) 1.6% 1.3%
PJM Administrative Fees $0.44 $0.43  (0.8%) 0.9% 0.8%
Transmission Enhancement Cost Recovery $0.32 $0.39  24.1% 0.7% 0.8%
Capacity (FRR) $0.38 0.0% 0.7%
Regulation $0.23 $0.27  16.7% 0.5% 0.5%
Black Start $0.02 $0.14 491.5% 0.1% 0.3%
Transmission Owner (Schedule 1A) $0.08  $0.08 (2.6%) 0.2% 0.2%
Day Ahead Scheduling Reserve (DASR) $0.06 $0.08  23.5% 0.1% 0.1%
Synchronized Reserves $0.03 $0.04  20.9% 0.1% 0.1%
NERC/RFC $0.02 $0.02  (0.8%) 0.0% 0.0%
Load Response $0.01 $0.01  30.3% 0.0% 0.0%
RTO Startup and Expansion $0.01 $0.01  (0.2%) 0.0% 0.0%
Non-Synchronized Reserves $0.00 0.0% 0.0%
Transmission Facility Charges $0.00 $0.00 21.2% 0.0% 0.0%
Total $48.40  $51.11 56% 100.0% 100.0%
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PJM real-time, monthly, load-weighted, average LMP: January
2008 through September of 2013
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PJM Generation (By fuel source (GWh)): January through
September 2012 and 2013

Jan-Sep 2012 Jan-Sep 2013

GWh Percent GWh Percent
Coal 251,591.7 41.8% 267,112.3 44.5% 6.2%
Standard Coal 244,258.0 40.5% 259,835.6 43.2% 6.2%
Waste Coal 7,333.6 1.2% 7,276.7 1.2% (0.0%)
Nuclear 205,503.9 34.1% 207,254.4 34.5% 0.9%
Gas 118,328.2 19.6% 99,264.9 16.5% (16.1%)
Natural Gas 116,649.9 19.4% 97,550.2 16.2% (16.4%)
Landfill Gas 1,678.0 0.3% 1,713.1 0.3% 2.1%
Biomass Gas 0.4 0.0% 1.7 0.0% 328.5%
Hydroelectric 9,768.1 1.6% 11,144.7 1.9% 14.1%
Wind 8,944.7 1.5% 10,379.3 1.7% 16.0%
Waste 3,894.1 0.6% 3,719.2 0.6% (4.5%)
Solid Waste 3,156.5 0.5% 3,111.9 0.5% (1.4%)
Miscellaneous 737.6 0.1% 607.2 0.1% (17.7%)
o]l 4,337.1 0.7% 1,620.5 0.3% (62.6%)
Heavy Oil 4,122.7 0.7% 1,440.3 0.2% (65.1%)
Light Oil 201.3 0.0% 152.4 0.0% (24.3%)
Diesel 8.2 0.0% 14.1 0.0% 71.3%
Kerosene 4.9 0.0% 13.6 0.0% 179.3%
Jet Oll 0.0 0.0% 0.1 0.0% 215.0%
Solar 192.7 0.0% 288.4 0.0% 49.7%
Battery 0.2 0.0% 0.4 0.0% 124.4%
Total 602,560.9 100.0% 600,784.1 100.0% (0.3%)
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Monthly PIJM Generation (By fuel source (GWh)): January
through September 2013

Coal
Standard Coal
Waste Coal
Nuclear
Gas
Natural Gas
Landfill Gas
Biomass Gas
Hydroelectric
Wind
Waste
Solid Waste
Miscellaneous
Ol
Heavy Oil
Light Oil
Diesel
Kerosene
Jet Ol
Solar
Battery
Total

©2013

Jan Feb Mar
31,689.2 28,886.8 29,6804 24,637.5
30,8143 28,1024 28,670.2 24,060.8
874.9 7844  1,010.2 576.7
25,610.7 22,563.1 23,8549 19,614.0
10,2614 10,319.8 10,055.6  9,276.0
10,0724 10,1436 9,859.7  9,096.1
189.0 176.2 195.9 179.9
0.0 0.0 0.0 0.0
12340 11270 12158 12730
1,7844 13975 16062 1,639.6
4144 385.2 391.5 358.2
324.8 301.5 325.2 323.9
89.6 83.7 66.2 34.3
62.5 23.8 50.3 79.1
55.8 219 219 66.8
4.2 15 17.7 11.7
0.6 0.1 0.0 0.5
1.9 0.3 4.7 0.1
0.0 0.0 0.0 0.0
15.6 17.6 26.7 38.1
0.1 0.0 0.0 0.0
71,0720 64,720.7 66,881.4 56,915.4
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Apr May

Jun
25,824.6 30,722.3

24,962.6 29,884.0
862.0 838.3
21,106.9 23,109.3
10,240.2  10,594.4
10,047.2 10,404.5
193.0 189.8
0.0 0.0
1,250.7  1,401.7
1,271.3 862.5
421.3 428.7
349.9 368.6
714 60.2
220.3 190.7
206.1 1794
132 10.7

11 0.4

0.0 0.2

0.0 0.0

39.6 38.4

0.1 0.1

Jul

Aug

Sep Total

34,879.0 31,6199 291727 2671123

33,916.0
962.9
24,458.0
14,788.8
14,593.7
195.1
0.0
1,609.2
588.2
447.1
385.3
61.8
629.8
575.0
43.6

8.2

3.0

0.0

379

0.1

30,862.6

157.4

24,985.8
13,356.2
13,158.1

198.1
0.0

1,167.5

510.4
465.4
382.3
83.0
154.8
139.9
13.0
0.2
1.7
0.0
35.6
0.0

28,562.7 259,835.6
610.0 7,276.7
21,951.7 207,254.4
10,372.6  99,264.9
10,1748 97,550.2
196.2 1,713.1
1.7 1.7
865.7 11,1447
719.2  10,379.3

4074 3,719.2
3504 31119
57.0 607.2
209.2 16205
1676 14403
36.7 152.4
3.0 14.1
1.8 13.6
0.1 0.1
39.0 288.4
0.1 0.4

60,3749 67,3482 77,438.0 72,2958 63,737.6 600,784.1
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Capacity additions in active or under-construction queues by
LDA (MW): At September 30, 2013

Nuclear

Solar

Steam

EMAAC 10,719

SWMAAC 3,923

WMAAC 7,368

Non-MAAC 20,915

Total 42,925
©2013

Diesel

251 67
256 24
43 36
1,609 136
2,160 264
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Map of PJM Locational Deliverability Areas
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Summary of PIJM unit retirements (MW): 2011 through 2019

©2013

Retirements 2011 1,196.5
Retirements 2012 6,961.9
Retirements 2013 233.8
Planned Retirements 2013 2,402.6
Planned Retirements Post-2013 11,365.6
Total 22,160.4
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Retirements of PIJM units, 2011 through 2019

Number of Units  Avg. Size (MW)

Coal

Diesel
Heavy Qll
Kerosene
LFG

Light Ol
Natural Gas
Nuclear
Waste Coal
Wood Waste
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165.0

5.6
166.0
414
1.9
64.0
58.6
614.5
31.0
12.0

Avg. Age at

Retirement (Years)  Total MW
572 16,3334

43.3 16.9

55.0 166.0

45.5 828.2

7.0 1.9

43.8 1,216.0

46.3 2,928.5

50.0 614.5

20.0 31.0

23.5 24.0
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Map of unit retirements in PIJM: 2012 through 2019
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Example of Existing INC/DEC Forfeiture Rule

INC Offer
Unconstrained Constrained
Constraint 1
1+ ;
Dfax 1= 0.25 Dfax; =-0.5
INC (Injection) Largest Impact
Withdrawal
Dfax Ajey, = |-0.5—0.25]| = 0.75
DEC bid
Unconstrained Constrained
Constraint 1
C
A
Dfax,; = 0.5 _
Largest Impact 1 .' Dfax 1=-0.25
Injection DEC (Withdrawal)

DfaX A75% = | 0.5 - ('0.25) | = 0.75
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Example of UTC Forfeiture Rule

Accepted UTC flows in direction of constraint,
iIncreasing CLMP price separation

UTC passes PJM proposed test due to sign, not
magnitude, of net dfax

UTC fails IMM proposed test due to magnitude of dfax
difference

Results in helpful UTCs failing PIJM’s test and harmful
UTCs passing

Unconstrained Constrained
Constraint 1
A I B
Dfax 4= 0.5 Dfax, = -0.25
Net
Injection ‘ C

Dfax; =075 \ithdrawal Dfax; =-05

IMM Dfax A, = |-0.5 —0.75| = 1.25
PJM Dfax A,y = -0.25-0.5 = -0.75
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Flawed Logic in PIJM Method

PJM’s method relies on power flowing directly from
source to sink

This logic does not hold when sink (or source) is not
connected to constraint being considered

IMM’s method handles this situation by treating UTC
exactly the same as an INC or DEC under existing rule

Unconstrained Constrained
Constraint 1 *

A B
Dfax, = 0.25 I Dfax, =0

Net C

Injection _

Dfax; =-0.5
Dfax; = 0.25 Withdrawal

IMM Dfax A, = 0.25— (-0.5)| = 0.75
PJM Dfax A,cy, = 0.0 — 0.25 = -0.25
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Monitoring Analytics, LLC
2621 Van Buren Avenue
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Eagleville, PA
19403
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