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é/ PJM Market Monitoring Unit

* Independent Market Monitoring
— Independent from Market Participants
— Independent from RTO management
— Independent from RTO board of directors

« MMU Accountability

— To FERC (per FERC MMU Orders and MM Plan).
— To PIJM markets.




é Role of Market Monitoring

« Market monitoring is required by FPA/FERC Orders

* Role of competition under the FPA
— Mechanism to regulate prices
— Competitive outcome = just and reasonable

* Relevant model of competition is not laissez faire
« Competitive outcomes are not automatic
« Detalled rules required — like other markets/exchanges

o Detailed monitoring required to ensure competitive
outcomes:
— Of participants
— Of RTO
— Of rules
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‘g/ Role of Market Monitoring

e Market monitoring is primarily analytical
— Adequacy of market rules
— Compliance with market rules
— Exercise of market power
e Market monitoring provides information
— To FERC
— To state regulators
— To market participants
— ToRTO

« FERC has enforcement authority
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Market Monitoring Plan

Monitor compliance with rules, standards,
procedures and practices of PJM.

Monitor actual or potential design flaws In
rules, standards, procedures and practices of
PJM.

Monitor structural problems in the PJM
market that may inhibit a robust and
competitive market.

Monitor the potential of Market Participants to
exercise undue market power.




é | State of the Market Conclusions - 2007

 Energy Market results were competitive
« Capacity Market results were competitive

 Regulation Market results cannot be determined
to have been competitive or to have been
noncompetitive

e Spinning Market results were competitive

 FTR Market results were competitive




é/ | State of the Market Recommendations — Continued Action

* Retention and application of the improved local
market power mitigation rules

* Retention of the $1,000 per MWh offer cap in the
PJM Energy Market and other rules that limit
Incentives to exercise market power

e Retention of the rules included in PJM’s

Reliability Pricing Model (RPM) Tariff

* Implementation of enhancements to PJM’s rules
governing operating reserve credits




é/ | State of the Market Recommendations — Continued Action

 Continued enhancements to the cost-benefit
analysis of congestion and transmission
Investments.

« Modification of rules governing demand-side
programs to ensure accurate measurement,
verification and payment.

* Provision of data for external control areas to
PJM to enable improved analysis of loop flows in
order to enhance the efficiency of PJM markets.

e Continued enhancement of mechanisms used to
manage flows at interfaces with external areas.




é/ | State of the Market Recommendations — New Action

 Enhancements to PJM’s scarcity pricing rules

 Implementation of targeted, flexible real-time
market power mitigation in the Regulation
Market.

e Consistent application of local market power
rules to all constraints.

o Consistent application of local market power
rules to all units, including those currently
exempt from offer capping.




é/ | Figure A-1 PJM's footprint and its zones
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Figure 2-1 Average PJM aggregate supply curves:

Summers 2006 and 2007
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é/ | Table 3-30 PJM installed capacity (By fuel source):
January 1, May 31, June 1, and December 31, 2007

1-Jan-07 31-May-07 1-Jun-07 31-Dec-07

MW  Percent MW  Percent MW  Percent MW Percent
Ceal B6,613.5 40.9% 66,4180 41.0% 66,546.0 40.7% G6,286.0 40.5%
il 10,7711 6.6% 10,6575 B.6% 10,645.0 £.5% 10,640.0 6.5%
Gas 47.528.0 20.2% 46,0550 20.0% 47 557.0 20.1% 47 5004 201%
Muclear 30,0568 18.5% 30,0568 18.5% 30,630.6 18.0% 30,683.6 18.0%
Solid waste 7196 0.4% 7196 0.4% 7146 0.4% 7126 0.4%
Hydroelectric 71228 44% 714939 4.4% 7,287 .2 4.5% TAa11.2 4.5%
Wind 28.8 0.0% 4.0 0.0% 28.6 0.0% 654 0.0%
Tatal 162,840.7 100.0% 162,036.6 100.0% 163650 4 100.0% 1634984  100.0%

’“_/A E%E%
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é y Table 3-31 PJM generation (By fuel source (GWh)):

Calendar year 2007

GWh Percent
Coal 416,180.7 55.2%
Gil 3,728.1 0.5%
Gas 57,825.8 .
Muclear 255,040.1 33.0%
Salid waste 4,806.0 0.7%
Hydroelectric 13,0806 1.7%
Wind 1,458 0.2%
Total 752,097 .2 100.0%
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g/ | Table 2-2 Actual PJM footprint summer peak loads:

1999 to 2007
Year Date  Hour Ending (EPT) PJM Load (MW) Difference (MW)
190 06-Jul-2& 1400 h8.365 &
2000 26-Jun-00 1600 hE. 727 [2,638)
2001 09-Aug-01 1500 h4,015 [2,7112)
2002 14-Aug-02 1600 63,762 Q9,747
2003 22-fig-03 1600 61,500 (2,262)
2004 03-Aug-04 1700 77.6ar 16,357
2005 26-Jul-05 1600 133,763 h5,576
2006 02-Aug-06 1700 144 544 10,551
2007 08-Aug-07 1600 139428 [5,216)

r/’/——“ mﬁE%
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‘g/ Figure 2-2 PJM summer peak-load comparison:
Wednesday, August 2, 2006, and Wednesday, August 8, 2007
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g,pjm Figure 2-7 PJM real-time average load:
Calendar years 2006 to 2007
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é | Table 2-48 PJM real-time, simple average LMP
(Dollars per MWh): Calendar years 1998 to 2007

Real-Time LMP Year-to-Year Change

Median Standard Deviation Average Median  Standard Deviation
10406 $21.72 $16.60 $31.45 MNA MNA MA
1000 $28.32 $17.88 §72.42 30.4% T7% 130.3%
2000 $28.14 £19.11 $26.60 (0.6%) 6.0% (64.5%)
200 £32.38 £22.08 $46.02 151% 20.23% 75.3%
2002 $28.30 $21.08 $22.40 (12.8%) (8.3%) (50.2%)
2003 $38.27 $30.79 $24.71 36.2% 46.1% 10.3%
2004 $42.40 $38.30 $11.12 10.8% 24.4% {14.5%)
2006 $58.08 $47.18 $36.01 ar.o% 23.2% 70.0%
2006 $40.27 $41.45 $32. [15.2%) (12.1%) (6.0%)
2007 $57 658 $40.02 $34.60 16.9% 204% b.6%

’“_/A E%E%
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é/- Table 2-52 PJM real-time, annual, load-weighted,
average LMP (Dollars per MWh):
Calendar years 1998 to 2007

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

Average Median Standard Deviation Average Median Standard Deviation
1996 $24.16 $17.60 §30.20 MA WA MA
1928 §34.07 §10.02 §01.40 41.0% B1% 1329%
2000 §30.72 $20.51 §28.38 (5.8%) 7.8% 169, 0%)
200 §36.65 §25.08 §57.26 18.3% 22.3% 101.6%
2002 $31.58 $23.40 $26.73 (13.8%) B.7%) (53.2%)
2003 $41.23 §34.05 §25.40 20.6% 49.4% (5.0%)
2004 $44.34 340,16 §21.25 7.5% 14.9% (16.3%)
2005 §63.46 §52.02 §38.10 431% 31.8% 79.3%
2006 §51.35 §44.40 §37.01 (15.0%) (16.1%) 10.8%)
2007 §61.66 §54.66 §36.04 15.6% 231% (2.3%)

’“_/A E%E%
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ézpjm Figure 2-13 PJM real-time, monthly, load-weighted,
average LMP: Calendar years 2003 to 2007
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Table 2-67 Zonal real-time, simple average LMP
components (Dollars per MWh): Calendar years
2006 and 2007.

2006 2007

Real-Time Energy  Congestion Loss Real-Time Energy  Congestion Loss

LMPF Component Component Component LMPF Component Component Component

AECO $55.53 §47.10 834 $0.0 $ER.02 BREEE §6.42 Fa04
AEF £42.24 547.19 [$4.95) $0.0 $46.55 $56.56 ($8.80) i$1.21)
AP $48.71 §47.18 $1.52 $0.0 $57.45 $56.56 $1.23 ($0.44)
BEE $57.40 §47.10 0.1 $0.0 $R0.70 BRE.56 £12.08 $1.15
ComEd $41.52 §47.18 B567) 0.0 $45.71 $56.56 ($0.42) i$1.47
DAY 1.0 §47.10 13508 0.0 B46.47 BR6.56 (50.54) I%0.55)
Diomirion £56.44 §47.10 $0.25 $0.0 $56.75 BRE.56 $0.50 £0.30
OPL £53.00 §47.10 $5.00 $0.0 BE415 BRE6.56 $6.00 $1.50
DLCO £20.4 §47.10 (37 .65 0.0 $43.03 BhE.56 #1113 I%1.50)
JOPL 51,80 §47.10 B $0.0 BER.T4 BREEE 57.2% £1.82
Wet-Ed £52.66 34710 - $0.0 BEAET $h6.56 §7.20 £0.69
FECO £52.40 §47.10 B0 $0.0 62,60 Bh6.56 $4.87 $1.22
FEMELEC £45.64 34710 (30,55 0.0 £64.80 $h6.56 (%1.48) I50.200
Pepro £58.85 §47.10 F166 $0.0 £70.23 BREEE £13.00 8077
PFL £51.52 §47.10 423 $0.0 202 $h6.56 $4.80 8057
PSEG f54.57 §47.10 §7.38 $0.0 $ER.O7 BRE.56 §7.43 $1.03
RECO f53.88 §47.10 $6.60 $0.0 H54.85 BRE.56 §6.50 $1.79

’“_/A E%E%
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é/' Table 7-1 Total annual PJM congestion [Dollars (Millions)]:
Calendar years 2003 to 2007

Congestion Total Percent of

Charges PJM Billing PJM Billing

2003 $464 NA $6,900 %
2004 $750 62% $8,700 9%
2005 $2,092 179% $22,630 9%
2006 $1,603 (23%) $20,945 8%
2007 $1,845 15% $30,556 6%
Total $6,754 $89,731 8%

’“_/A E%E%
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- Table 7-13 Regional constraints summary (By facility):
é Calendar year 2007

Congestion Costs (Milllons)

Day Ahead Balancing Event Hours

Load Generation Load Generation Grand Day Real
Constraint Payments Credits Explick Total Payments Credits  Explicit Total Ahead Time
Bedington - Black Oak Interface 500 $466.2 ih227.9) $434 47376 $523.6 $531.0 $16.2) 235 | #7140 5493 1,836
5004/5005 Interface Interface a00 $a3.4 $111.9 $5.7 #1210 ($33.9) h29.6 ($0.3) 4.8 | $1165 1,512 386
AF South Interface 500 $36.9 {$57.1) 43 $984 $25 $10.4 $.0 $31 | #1015 706 133
Kammer Transformer 500 $31.3 6.3 $116  $502 ($39.8) ih48.6) i$2.7 $5.1 $64.2 2,005 47
Central Interface 500 ($43.7) ($73.5) $25 §324 $2.0) i$2.1) $0.0 $0.0 $32.4 1,334 25
East Interface 500 $25.2) 1.9 0.8 BITE $0.4 $0.4 ($0.0) 0.0y $17.4 304 5
West interface 500 $4.1 $13.3) $2.0  $194 $27.0) ($22.3) $36) @84 | $11.0 350 338
Conemaugh - Hurterstown Line 500 $0.0 $0.0 $0.0 $0.0 $1.5) ($0.9 $0.0 0.9 ($0.7) 0 9
MAAC - Scarcity Interface 500 $0.0 $0.0 $0.0 $0.0 i$5.5) (b3 1.0 ($0.1) (0.1} 0 3
Alburtis - Branchburg Line a00 $0.0 $0.0 $0.0 $0.0 ($0.1) ($0.1) $0.0 $0.1 $0.4 ] 4
Dioubg - Mount Storm Line 500 $0.0 $0.0 $0.0 $0.0 ($0.1) ($0.1) ($0.0) (0.1 (0.1} 0 4
Harrison - Pruntytown Line 500 $0.0 $0.0 $0.0 $0.0 $0.1) $0.1) (0.0 $0.0 $0.0 0 3
Harrison Tap - Kammer Line 500 $0.0 0.0 $0.0 $0.0 ($0.0) (0.0 $0.0) 0.0 (R0.0) 0 2

e —
—\_.___‘_‘_\_\_\_\__. =



g’pjm Figure 2-14 Spot average fuel price comparison:
Calendar years 2006 to 2007
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éfpjm Figure 2-15 Spot average emission price comparison:
Calendar years 2006 to 2007
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g/ Table 2-55 PJM annual, fuel-cost-adjusted, load-weighted
LMP (Dollars per MWh): Year-over-year method

2006 Load- 2007 Fuel-Cost-Adjusted,

Weighted LMP Load-Weighted LMP
Average $63.35 £63.00 181%
Median §44.40 §54.55 22.9%
Standard desiation $37 81 $36.3 (6.5%)

F/A H‘“‘W%
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Fuel Type

Table 2-32 Type of fuel used (By marginal units):

Calendar years 2005 to 2007

Coal
Misc
Maturd gas

Muclear

Petroleum

2005 2006 2007
% 0% 0%
1% 1% 2%
23% 25% 24%
0% 0% 0%
A% B% A%

e
==

=
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Table 2-59 Components of PJM annual, load-weighted,
average LMP: Calendar year 2007

Contribution to LMP

Coal $2157 36.0%
Gas $17.50 28.4%
ail $2.07 B.4%
Wind $0.01 0.0%
S0, $4.33 7.0%
VoM $4.16 6.7%
MarkLp $5.86 0.5%
Constrained of $2.13 5.1%
NO, $0.74 1.2%
NA $0.39 0.6%
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éfpjm Figure 2-4 Load-weighted unit markup index:
Calendar years 2006 to 2007
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é/ | Table 2-38 Comparison of exempt and non-exempt
markup component: Calendar year 2007

Units Markup

Marginal Component

Mor-exempt units B84 $4.52
Exempt urits 44 $1.34
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g/ | Table 2-42 Markup contribution of exempt and
non-exempt units: Calendar year 2007

Mon-Exempt

Exempt Markup Markup
Component Component Total
High-lcaad days $0.25 $0.32 $0.57
Balance of year $1.09 $4.20 $5.29
Tatal 1.4 $4.52 £5.86

r/’/——“ mﬁE%
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é' Table 2-8 Three pivotal supplier test details for
regional constraints: Calendar year 2007

Average Average Average Average Average

Constraint Effective Number Number Number

Constraint Period Relief (MW)  Supply (MW) Owners Owners Passing Owners Failing
S004/5005 Interface Peak 108 424 21 16 3
(Cff peak 15 356 17 14 3

AP South Peak 3] 306 17 10 [
(Cff peak @1 am 17 10 [

Bedington - Black Oak Peak 62 234 13 10 3
(Cff peak 63 240 11 g 2

Kammer Peak B7 av7 20 17 3
Off peak Fi aov 16 12 3

West Peak 158 758 20 19 1
[ff peak 146 TE 18 17 1

e
==
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Central

East

Table 2-9 Three pivotal supplier results summary for the
East and Central interfaces: Calendar year 2007

Tests with One or  Percent Tests with

Total Tests More Passing One or More
Period Applied Owners Passing Owners
Peak 28 24 BE%
Off peak 20 2R 7%
Peak g b 56%
Off peak 1 0 0%

Tests with One Percent Tests
or More with One or More
Failing Owners Failing Owners

b 18%
4 14%
[ 7%
1 100%

WWW.pjm.com
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Table 2-28 Three pivotal supplier test details for
constraints located in the AECO Control Zone:

Calendar year 2007

Average Average Average
Constraint Relief Effective Number Average Number Average Number
Constraint Period (W) Supply (MW) Owners Owners Passing Owners Failing
Beckett - Paulsborn  Peak B b 1 0 1
(O pesak 2 ] 1 ] 1
Churchitown Paak 28 22 1 i} 1
(O pesak 3 26 1 ] 1

=

=

WWW.pjm.com
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‘g/' Table 2-5 Annual offer-capping statistics:
Calendar years 2003 to 2007

Real Time Day Ahead

Unit Hours MW Unit Houwrs MW

Capped Capped Capped Capped

2003 11% 0.3% 0.4% 0.2%
2004 1.3% 0.4% 0.6% 0.2%
2005 1.5% 0.4% 0.2% 0.1%
2006 1.0% 0.2% 0.4% 0.1%
2007 11% 0.2% 0.2% 0.0%

r/’/——“ mﬁE%
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é ” Table 2-6 Offer-capped unit statistics: Calendar year 2007

2007 Offer-Capped Hours

Run Hours Offer-Capped,

Percent Greater Than Or Hours =400 Hours=300 Hours=200 Hours =100 Hours =1
Equal To: Hours = 500 and < 500 and = 400 and < 300 and < 200 and < 100
0% 2 1 3 2 B 0
B0% and < 30% 15 3 0 14 13 B
75% and < 80% ] 0 0 ] 2 4
T0% and < 76% ] 0 2 ] 1 3
B0% and < 70% ] 0 0 1 3 24
50% and < 0% 1 0 0 ] 0 M
26% and < 50% ] 0 0 ] 0 &1
10% and < 26% ] 0 0 3 12 a7

%“‘1“:—?———————’4

__.___‘_‘______.__
M
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Table 2-82 Monthly average percentage of real-time self-supply
load, bilateral-supply load and spot-supply load based on
billing organizations: Calendar years 2006 to 2007

Bilateral
Contract

82.4%
82.5%
82.6%
82.7%
82.7%
83.2%
83.3%
83.2%
82.6%
82.2%
82.6%
82.6%
82.6%

6.5%
6.5%
6.4%
6.2%
6.2%
5.6%
5.6%
6.0%
6.1%
6.7%
6.3%
6.4%
6.2%

Self-
Supply
1.0%
1.0%
1.0%
1.0%
1.1%
1.0%
0.8%
0.8%
1.0%
1.1%
11%
1.0%
1.0%

Bilateral
Contract

H24.9%
85.3%
86.3%
85.3%
H5.6%
H6.1%
H6.7%
H6.6%
H6.5%
H6.2%
86.0%
H6.9%
85.9%

4.5%
4.5%
4.5%
4.5%
4.2%
3.
31%
31.3%
3.4%
3.6%
3.8%
3.0%
3.9%

Self-
Supply
0.6%
0.1%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.1%
0.2%
0.2%
0.2%
0.2%

Difference in Percentage Points

Bilateral
Contract

2.5%
2.8%
2%
2.6%
2.9%
2.9%
3.4%
3.4%
3.7%
4.0%
3.4%
3.3%
1%

Spot
(2.0%)
(2.0%)
(1.9%)
(1.7%)
(2.0%)
(2.1%)
(2.7%)
(2.7%)
(2.7%)
(3.1%)
(2.5%)
(2.5%)
(2.3%)

Self-
Supply
(0.4%)
(0.9%)
(0.8%)
(0.8%)
(0.9%)
(0.8%)
(0.7%)
(0.6%)
(0.9%)
(0.9%)
(0.9%)
(0.8%)
(0.8%)

e
==

=
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é- Table 2-83 Monthly average percentage of real-time self-supply
load, bilateral supply load and spot supply load based on
parent companies: Calendar years 2006 to 2007

Difference in Percentage Points

Bilateral Self- Bilateral Self- Bilateral Self-

Contract Supply Contract supply Contract spot  Supply
Jan 10.4% h.4% 75.2% 22.0% 3.7% 74.4% 2.6% (1.7%)] 0.8%)
Feb 10.4% b1% 7h.5% 22.3% 2.8% 73.59% 2.0% (1.3%) (1.6%)
Mar 10.9% b.0% 75.2% 21.6% 4.0% 74.4% 1.7% (1.0%) 0.8%)
Apr 20.1% 4.4% 7h.5% 22.4% 4.7% T2.59% 2.3% 0.2% [2.6%)
May 10.0%  46% 75.5% 22.4% 2.0% 73.7% 2.5%  (0.7%) (1.8%)
Jun 20.6% 4.7% 74.8% 22.8% 3.1% T4.0% 2.2% i1.6%) 0.8%)]
Ju 20.5% 6.3% 73.2% 23.9% 4.3% 71.8% 3.4% i2.0%) (1.4%)
Aug E%L  FE% 73.0% 23.8% 2.5% 72.6% 3.2%  (1.0%) (1.3%)
Sep 0E%E  5I1% 74.4% 231% 2.8% 73.2% 2% (1.2%) (1.2%)
Oct 20.9% bh.b% 73.6% 23.7% 5.5% 70.8% 2.8% 0.0% [2.8%)
Mov 20.2% 5.4% 74.4% 22.8% 4.2% T3.0% 2 6% i1.1%)] (1.4%)]
Dec 10.6% h.2% 7h.2% 22.3% 2.8% 74.9% 2.M% i2.4%) 10.3%)
Arnua 20.1% h.2% 74.6% 22.8% 3.5% 73.3% 2.M% (1.3%) (1.3%)
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g,pjm Figure 3-7 High-load day hourly load and summer average
hourly load: June 2007 through August 2007

“ Average hourly summer load
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g’p]m Figure 3-8 Net within-hour resources:
June 1, 26, and 27, 2007
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g,pjm Figure 3-9 Net within-hour resources:
July 9, 10, 18, 26, 27, 30, and 31, 2007
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Figure 3-10 Net within-hour resources: August 1 to 3,
August 6 to 10, August 13, August 15to 17,
August 24, 28, and 29, 2007
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g’pjm Figure 5-6 PJM Daily and Monthly/Multimonthly CCM
performance: June 1999 through May 2007/
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. Figure 5-7 RTO market supply/demand curves:
g/ 2007/2008 RPM Auction
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g/ Figure 5-8 EMAAC incremental supply/demand curves:

2007/2008 RPM Auction
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‘g/ Figure 5-9 SWMAAC incremental supply/demand curves:
2007/2008 RPM Auction

825000 7

Clearing
822500 7 =
$188.54 :
w0040 _ _________________ Demantd
_ i = = * Clearing price
7500 ' = = " Clearing volune
] . 1
.Enﬂlﬂl:l [
;51251]!:! [
#ogoo -
$75.00
$5000
$2500
$0.00
0 100 200 300 400 500 600 TOD &D0 900 1000 1,100 1200 1,300 1,400 1,500 1,600
neremenial capacity (Urfoncad M)

==

WWW.pjm.com 44 ©2008 PIM




é | Table 5-19 Capacity prices: January 1, 2007, through

May 31, 2010
CCM Combined Markets
Weighted-Average Price RPM Clearing Price ($ per MW-day)
(% per MW-day) HL EMAAC  SWMAAC MAAC+APS
Jan $3.83
Feb $317
Mar $2.02
Apr $3.06
May $3.03
Jun 07 - May 08 $40.80 $107 A7 $1588.54
Jun 08 - May 09 $111.02 $148.80 $210.11
Jun 09 - May 10 $102.04 $237.32 $101.32
ferage $3.21
2007 weighted-average
CCM/APM $66.00




é- Table 1-3 Total net revenue and 20-year, levelized fixed cost for
new entry CT, CC and CP generators:
Economic dispatch assumed

CcC
Economic 20-Year Economic 20-Year Economic 20-Year
Dispatch Net Levelized Dispatch Net Levelized Dispatch Net Levelized
Revenue Fixed Cost Revenue Fixed Cost Revenue Fixed Cost
19K $74,537 $72,207 $100,700 $03,540 §118,022 §208,247
2000 $20,045 $72,207 $47 202 $03 540 §134,564 §208,247
2001 $63 462 £72,207 $26 670 $03,540 §120,271 §208,247
2002 £28,260 £72,207 $52,272 $02 540 §112,131 §208,247
2003 $10,566 $72,207 $35,591 $03,540 $160,500 §208,247
2004 $8,542 $72,207 $35, 785 $03 540 §123124 §208,247
2005 $10,437 £72,207 40,817 $03,540 §228,420 §208,247
2006 £14,048 $20,315 $40,520 $00,220 §182 461 §267,702
2007 $48,530 $00, 656 $100,800 $1432,600 §277.284 §250,750
Aug. $32,248 $75,158 $61,085 £00, 74 §164,977 §221,697

%“‘1“:—?———————’4

__.___‘_‘______.__
M
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g/ | Table 3-23 CT 20-year levelized fixed cost vs. real-time
economic dispatch net revenue (Dollars per installed
MW-year): Calendar years 1999 to 2007

20-Year Levelized Economic Dispatch Economic Dispatch

Fixed Cost Net Revenue Percent

1968 §72.207 $74 537 103%
2000 gr2oo7 £30,46 43%
20M £72.207 $632 462 BE%
2002 §72.207 $28,260 2%
2003 §72.207 $10,566 15%
2004 g72.207 £8,542 12%
2005 §72.207 $10,437 14%
2006 20,215 $14,048 18%
2007 00 656 $48,530 B%
Average §75,158 £32.248 43%
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é/ | Table 3-24 CT 20-year levelized fixed cost vs. real-time
economic dispatch, zonal net revenue (Dollars per installed
MW-year): Calendar years 1999 to 2007

2007 O-Year Average (1999-2007)
20-Year 20-Year

Nt Levelized Percent Net Levelized Percent

Revenue Cost  Recovered Revenue Cost Recoverad

AECO 581,801 300,656 40% 341,774 75,156 56%
AEP §16,230 300,656 16% Fma £75,158 13%
AP 27,006 300,656 1% $14,283 £75,158 10%
BGE 504,710 $00,656 104% £41,424 £75,158 5%
ComEd §10,542 $00656 2% $12,742 75,150 17%
OAY 316,047 00,656 16% 21D §75,150 13%
Dominion §62,023 300,656 S0% £42257 275,158 SE%
OPL §73,067 $00,656 B £40,053 75,158 %
OLCa §20,076 §00,656 22% £11,465 £75,158 15%
JORL 77652 300,656 B $30,653 75,156 5%
Met-Ed §46,663 300,656 51% $34,263 £75,158 46%
FECO 568,376 $00,656 5% $37,720 £75,158 S0%
FEMELEC 521,278 $00,656 23% $06 506 75,158 6%
Pepco 506,313 300,656 107% 42524 £75,158 57%
FPL §35,749 500,656 2% $31,062 §75,150 41%
FSEG §72,2M 300,656 E0% $30,054 £76,158 52%
RECO §72,112 §90,656 &0% £26,065 £75,150 3%
PIM 43,530 00,656 4% $32,248 §75,150 43%

= T —— — e ! /
/’A e—— ———
©2008 PIM T e —
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é/ ' Table 3-25 CC 20-year levelized fixed cost vs. real-time
economic dispatch net revenue (Dollars per installed
MW-year): Calendar years 1999 to 2007

20-Year Levelized Economic Dispatch Economic Dispatch

Fixed Cost Net Revenue Percent
1480 $03 549 §100,700 106%
2000 $03 540 $47 502 51%
200 £03 540 $36 670 3%
2002 £03 540 $52,272 BE%
2003 £03,549 $35,501 6%
2004 £93,549 $35,785 36%
2005 $93 549 087 4%
2006 £00,230 £40,520 50%
2007 §143,600 §100,800 T0%
Bvarage $00,741 61,085 E1%
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é/ | Table 3-26 CC 20-year levelized fixed cost vs. real-time
economic dispatch, zonal net revenue (Dollars per
Installed MW-year): Calendar years 1999 to 2007

2007 9-Year Average (1999-2007)
20-Year 20-Year

Net Levelized Percent Net Levelized Percent

Revenue Cost Recovered  Revenue Cost Recovered

AECO 161617 $143,600 106% 381,818 500,741 32%
AFP $41,958 $143,600 20% §28,744 00,741 20%
AP $77 463 £143,600 B4% 544,664 £00,741 45%
BiE £173,018 £143,600 121% 877,719 £00,741 Ta%
ComEd $h4 257 £143,600 8% §20,500 £00,741 40%
oAy $41,002 £143,600 20% 827872 £00,741 28%
Dominion $122 062 £143,600 36% §103,033 £00,741 103%
OFL £143,274 £143,600 100% 77,882 £00,741 Ta%
DLz 344 520 $143,600 % §2a,081 500,741 28%
JERL $16h2.034 $143,600 107% 476,374 00,741 Lk
Wet-Ed $114,524 $143,600 8% 867,047 500,741 67%
FECO $1.34 060 $143,600 03% §71,535 00,741 2%
FEMELEC 360,257 $143,600 44% 451,661 500,741 52%
Papeo $176,608 $143,600 122% §79,313 00,741 a0%
FPL 507,08 £143,600 G2% 861,454 £00,741 G2%
PSES £140 065 £143,600 104% 580,014 £00,741 a0%
RECO £147 471 £143,600 103% 875,600 £00,741 T6%

N $100,800 $143,600 7% | 361085 $00.741 B1%
= :—Hq_‘_‘_':':""-:—__:___‘—'—-—-_ - _/_/
//—_“ —-—--_—_“h———_____ﬂ_ _ e /
©2008 PIM = ———————
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é/ | Table 3-27 CP 20-year levelized fixed cost vs. real-time
economic dispatch net revenue (Dollars per installed
MW-year): Calendar years 1999 to 2007

20-Year Levelized Economic Dispatch Economic Dispatch

Fixed Cost Net Revenue Percent

1999 $208,247 $118,022 5%
2000 £208,247 £134 564 6%
20M £208,247 £120,2T1 62%
2002 208247 #1217 B
2003 $208,247 $160,500 B1%
2004 $208,247 $133124 64%
2005 $208,247 $228,430 110%
2006 $267, 792 $152 461 B6E%
2007 $350,750 $277,284 %
Avarage £271 847 £164 0977 1%
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é/ | Table 3-28 CP 20-year levelized fixed cost vs. real-time
economic dispatch, zonal net revenue (Dollars per installed
MW-year): Calendar years 1999 to 2007

2007 O-Year Average (1999-2007)
20-Year 20-Year

Net Levelized Percent Net  Levelized Percent

Revenue Cost  Recovered  Revenue Cost Recovered

AECO 5345 738 350,750 0E% 5105045 $231 RO7 B5%
AP §170 532 350,750 4% £140 431 §231 607 64%
AP 5266 474 350,750 % 5188 443 $231 RO7 B1%
BGE £380 425 $350,750 106% | §102226  §231 607 B3%
ComEd 5164740 350,750 46% 5144104 §211 607 62%
DAY £160 420 350,750 4% £142 go4 §231 607 62%
Diominion £328,060 350,750 1% 5284 448 $231 607 123%
DPL £330,158 §350,750 04% §103,270 $231 RO7 B3%
OLCO 5167 544 350,750 A4% £130 780 §211 607 56%
JORL £362 520 $250,750 0a% 5187 046 $231 607 1%
Wet-Ed £311,750 350,750 a7% $177.201 $231 RO7 7%
FECO 326 717 §350,750 0% §183,k27 $231 RO7 79%
PENELEC £234 780 §350,750 B5% | $155,130  §231 607 B7%
Pepco 5384040 350,750 107% £105,171 §231 607 B4%
FPL S201.701 350,750 1% $160,900 $231 RO7 73%
PSEQ £363 386 350,750 02% £108 208 §231 607 B6%
RECO £247 200 350,750 7% 5244070 §211 607 105%
PJIM $277 264 $250,750 % $164077 $231 697 7%

M"
r o r— |
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é' Table 3-11 Real-time zonal combined net revenue
from all markets for a CT under peak-hour, economic dispatch
(Dollars per installed MW-year): Calendar years 1999 to 2007

1999 2000 2001 2002 2003 2004 2005 2006 2007  Average
AECO $75203  §34525  §74033  $3213  §13077 $14380  $22505 $21117 $81801 4774
AP NA N N N NA NA §4,936 $8,500  §16,230 $9,010
AP NA N NA NA  §10800  $8.487 §0,485 $14647  $27006  §14,283
BGE §73605 520641 B56256  $33813  §11008 1052 526,530 $36678  $04710  §41434
ComEd NA NA NA NA NA NA §7 02 $11,083  §19542  §12742
DAY NA N NA NA NA NA §5,080 §8,204  §16,047 $8,810
Dominion NA N NA N NA NA NA  $307B2  $53823  $42.353
OPL $76550  §35160  $B3O4  $36193  §132380  $10505 18564 S22 §7I9ET  §40953
OLCo NA N NA NA NA NA §4,960 $8.360  $20,076  $11,465
JoPL $74871  §32251  ST0EB1 ST §10784  §22006  $21.220 $10884  $TTEE2  §30,683
Met-Ed §$72923  §30516  $63E05  $31136  §11406  $0804  $10460 $21456 46663  §34.263
PECO $75434 834208 §71,197  $2B525 12638 §0224  S20400 §10562  $6B.ATE  $ATTM
PENELEC ~ $73021  §20808  $51.345  $26881  §0533  $8.867 §7413 $10537  $21228 $E506
Pepco §72480  §20470 51316 $35TEE 12413 $11530  $30,135 $41763  §06013  $425M
PPL §74220  §30201  $EO@S6  $26353  §10068  $A74H 16600 $17564  §36743  §31,082
PSEG §75196  §32618  ST0026  $7T 263 §12357  §20788  $11077 $10933  §T2221  $30,064
RECO NA NA NA NA 1206 §11.373 17,266 $17558  §72112  §26,085
PJM $74537 330046 $63462 $2B260 10566 $8543 §10437 $14048  §43530  §32,248

’“_/A E%E%
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Table 3-13 Real-time zonal combined net revenue
from all markets for a CC under peak-hour, economic dispatch
(Dollars per installed MW-year): Calendar years 1999 to 2007

Py

2001 2002 Mverage
AECO $101,084  §52,152 $100,785 $59,850 $4.004 361,00 $R2 432 $83,326 §161,617 $R1,818
AEP 1] A A MA M hA $17,742 §26,533 £41,058 $28,744
AP A A A MA $20,766 28,560 $40,957 §46,572 §77.463 $44 664
BGE §08827  §44,088 $75,020 $58,688 37601 41935 $80,801 §88.482 §172.018 7o
ComEd WA WA A& MA A he $28,702 $35,568 $54,257 $30,500
OaY M M A& MA A, he $17,081 §24,543 £41,002 $o7 872
Dominion WA A MA& MA A & A $83,104 §122062  $103,033
OPL $102003  §56,B56 111,972 362,811 $42,040 347487 $66,376 65,000 §142,274 $77 &B2
OLCO M WA M& MA A, A $16,000 §22734 £44. 520 $28,081
JCPL $100,871 48523 $03,630 $50,626 $35331  §71,506 572478 61,208 §162,004 £76,374
Wet-Ed §00682 45703 $86,803 5117 $35810 §30675 $62,560 64,155 §114,824 367,047
PECO $101410 50,808 $43,000 $52,006 $30,005  §42 067 $66,421 §62,187 §124,060 $71536
PEMELEC §O0875  §45,800 $71,087 $55,718 $31,365 20,856 $31,820 $35,300 $63,257 $61,661
Pepco §08407 42663 360,416 $60,001 £35350 344,508 $67 636 §05057 §175,608 $79.33
FPL $100,081 $44.020 $60,500 $48,272 33714 33,084 $56,805 §57 605 $07,08 $61,454
FSEG 10271 §51448 $04,002 $51,416 f42085 §71am2 $83,290 §71,284 §1490,065 $60,014
RECO M WA M& MA 42115 §52B70 $60,280 §66,248 §147 43 £76,600
PJM $100700  §47 502 $B6,670 $52,272 $35501 335785 340,817 §40,520 §100,800 $61,085

=

=
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é | Table 3-15 Real-time zonal combined net revenue from all
markets for a CP under peak-hour, economic dispatch (Dollars
per installed MW-year): Calendar years 1999 to 2007

1999 2000 2001 2002 2003 2004 2005 2006 2007  Awerage

AECO $118254  $137,752  $143257 §121,784  $170116  $176826 3306005 233767 $METIE $195045
AEF MA M Mt MA hits N&  §180175  $1275867 $170532  £140.431
AP MA A i} NA  $152457 $123610  §231962 $178701 $255474  $18B,443
BGE $1150825  $124106  §$116306 §119714  §173476 §$148006  §303,218 $248763 $360425 $192.25
ComEd MA A Mt MA ht NA - §144024  F122847  $164740  $144104
DAY MA MA Mt MA ht NA ~ §130572  $110691  $160420  $142.804
Dominion MA A ) MA A A NA  $240827 $328060 5284448
ORL $1I1871  §$148230  §164219 3125338 $179,144 $160,036  §287.242  $M3261  $A30158  $193.279
OLCO MA A M MA h& NA 3126378 §108417  $157544  $130780
JORL $117857  $129966  §$133853 §110646  $165,730 $186316 3200747 203776 $362520 H167.46
Miet-Ed $116776  $126375  $126885 §115061  $167.367 $144385 3276205  §210718 31,780 H177.290
FECO $118636  $136370  $1B046  §112006  $174747  §153658 §285681  §208.381 326717 §1B3 ST

PENELEC ~ $117603  $133724  §11B767 $12346  §$164602 $123084 3217133 §162,124 §234760  §$155139
Pepco $1165585  $123766  $110080 $121020 $175224  §151666  §314137  $260110 364,040  $1051T1

FFL $117066 $125227  $121146 §105801  $182900 $136364  §267.023  S201584  $201,701  $160.900
F3EG $120810  $145675  $142804 §112,400  $1B4332 $180716  §316,131  §224904 $363 3@ 106906
RECO MA A M N4 $1B6,BB0  $168.414 3208705 $219,016  EMT200 5244079
FJM §118,022  $134564 $120271  §112131 $60508  $133124  §2283430  §182461 $27T.2B4  H164.977

/A E“———______ﬂ_ ' _j
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gfpjm Figure 3-15 Monthly average balancing operating reserve rate:
Calendar years 2003 to 2007
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‘g/- Table 3-48 Total day-ahead and balancing operating
reserve charges: Calendar years 1999 to 2007

Operating Reserves as a

Total Operating  Annual Credit Percent of Total PJM  Day-Ahead Day-Ahead Balancing Balancing

Reserve Credits Change Billing $/NMWh Change $MWh Change
1068 £133,897 428 HA 7.5% MA W& & A
2000 £216,085,147 62.05% 0.6% $0.141 W $0.535 A
200 £200,867 260 34.05% 8.7% $0.275 (19.5%) $1.070 100.2%
2002 $297,102 574 (15.45%) 5.0% $0.164 (40.4%) $0.757 (26, 4%)
2003 £280,510,257 22.10% 4.2% $0.226 26.2% £1.107 52.0%
2004 £414,801 790 42 1% 4.8% $0.220 1.7% $1.236 3.3%
2005 £682,781 880 64.57% 3.0% $0.076 (£6.0%) §2.758 123.1%
2006 $322 315,152 (52, TE%) 1.5% $0.078 2.6% £1.131 51.7%)
2007 £4R0,124 02 42 45% 1.5% $0.057 [27.0%] f2.11 75.1%

%M

— e
_\_‘_‘_\_'_'_‘—‘——\__.
M
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: Figure 4-3 PJM scheduled import and export transaction
g'pjm volume history: Calendar years 1999 to 2007
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July to December 2007

14 Neptune hourly average flow:

Figure 4
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; ] - Figure 4-15 PJM/MECS Interface average actual minus
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Volume (MWh)
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a F jm Figure 4-17 PJM/TVA average flows: Calendar year 2007
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-m Figure 4-18 Southwest actual and scheduled flows:
é’p] Calendar years 2006 to 2007
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a Figure 4-20 Distribution of expired ramp reservations in the hour
-§’P prior to flow [Old rules (Theoretical) and new rules (Actual)]:
October 2006 to December 2007
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- Figure 4-21 Spot import service utilization:
May through December 2007
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Figure 5-10 PJM equivalent outage and availability factors:
Calendar years 2003 to 2007
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g’pjm Figure 5-11 Trends in the PJM equivalent demand forced
outage rate (EFORd): Calendar years 2003 to 2007
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- Table 6-4 Regulation Market pivotal suppliers:
é Calendar year 2007

Hours with One  Hours with Three

Pivotal Supplier  Pivotal Suppliers

(Percent) (Percent)
Price = RMCP e 1.05 68% 94%
Price<RMCP ® 1.5 14% 80%

%M

e
_\_‘_‘_\_'_'_‘—‘——\__.
M
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épjm Figure 6-4 Monthly load-weighted, average regulation cost and
price: Calendar year 2007
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‘g/ Figure 6-10 Impact of synchronized condensing added to the
combined Synchronized Reserve Market after market clearing:

Calendar vear 2007
— Added MW as percent of total MW _
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épjm Figure 6-11 Comparison of RFC Tier 2 synchronized reserve
price and cost (Dollars per MW): Calendar year 2007
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‘g/ Table 2-97 Available ALM MW and LM MW:
Within 2002 to 2007

1-dun 1,342 1,265 1,412 2,035 1,655 2,140
1-dul 1,304 1,255 1,228 2,042 1,679 2,145
1-Aug 1,285 1,156 1,226 2,042 1,679 2,145
1-5ep 1275 1,158 1,224 2,038 1678 2,145
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é' PJM Market Monitoring Unit

 The State of the Market Report is the work of the
entire PJM Market Monitoring Unit.




