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Figure 3 18 Map of real-time generation, less real-time
load, by zone: January through September, 2018
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Figure 3-46 Real-time, load-weighted, average LMP:
January through September, 2018
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Figure 11-4 Location of the top 10 constraints by
PJM day-ahead congestion costs: January through
September, 2018
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Table 11-4 Zonal and PJM real-time, load-weighted
average LMP components (Dollars per MWh):
January through September, 2017 and 2018

2017 (Jan- Sep) 2018 (Jan- Sep)
Energy ] -Ti Congestion
Real-Time LMP :

ComEd $23.64 $30.30 80.57) ($1.00 32957 $3.39 (36.42) ($1.99)
DAY $81.4 $3.30 $0.2 $0.52 $3988 $32.27 $0.11 $060
DEOK $30. $0.28 1.0 (%0.68) $40356 $3.21 $2.38 (31.04)
DLCO $30.58 $30.27 043 ($0.11) $41.19 $B.71 $238 $0.10
Dominion $32.19 32048 $1.38 .32 $4528 $40.45 $428 $0.54
DPL $30.% $20.59 £80.%3) $0.70 $4403 $40.44 $176 $182
EXPC $8.5 $330.48 50.50) ($0.74) $36.58 $41.33 ($2.59) ($1.41)
JCPL 2972 $0.78 $1.38) $0.26 $38.10 $2.14 ($1.33) $079
Vet£d $30.322 $3.32 80.17) $0.17 $3797 $39.28 ($1.79) 3042
PECO 8.2 $20.40 $2.01) $0.04 $3763 $0.24 ($2.16) $0.55
PENELEC $20.28 $26.95 80.87) .19 $3883 $38.82 ($0.43) $045
Pepco $32.63 $30.51 $1.9 $0.63 $4476 $0.9% $382 $059
PRL $28.85 $30.23 $1.35) (30.04) $37.33 $3.63 ($245) $0.15
PSEG 9.3 $0.36 81.28) $0.25 $37.70 $38.56 ($161) $075
RECO $30.2 $0.88 $1.19) $0.32 $38.30 $38.78 ($1.18) $0.70
PM $30.% $3.32 $0.2 $0.01 $3943 $32.37 $004 $0.02
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Area Based and Constraint Based Total Day Ahead
and Total Balancing Congestion by Zone (Dollars
(Millions)): January through September, 2018

Congestion Costs (Millions)
Area Based Constraint Based
Day-Ahead Balancing Total Day-Ahead Balancing Total

Control Zone

©2017

AECO ($1.1) ($24)  ($3.5) $9.6 ($0.6) $9.0
AEP $335.8 ($31.2) $3046 $187.1 $1.0 $188.1
APS $51.2 ($14) $499 $51.6 $19  $535
ATSI $80.1 ($19.0) $61.1 $81.0 (0.3)  $80.7
BGE $52.0 $0.7) $513 $61.9 $1.7  $63.6
ComEd $157.7 $440 $2017 $62.2 ($470) $15.2
DAY $13.1 $14) $117 $33.2 $07  $339
DEOK $70.7 ($9.3) %615 $1204 $6.5 $126.9
DLCO $5.4 $0.9 $6.3 $15.6 $1.1 $16.7
Dominion $80.1 ($5.0) $75.0 $199.4 $72  $206.6
DPL $31.6 $30  $346 $61.6 $12  $628
EKPC ($17.2) $4.7  (8125) $11.7 ($2.0) $9.7
EXT ($1.6) ($4.5)  ($6.1) $0.7 (0.0 $0.7
JCPL $22.9 ($13.6) $9.2 $23.0 ($14) $21.6
Met-Ed $27.8 ($5.1)  $22.7 $30.3 ($13) $28.9
PECO $81.6 $0.7  $823 $34.8 ($17)  $33.1
PENELEC $61.6 (4.0) $576 $21.3 $0.7 %220
Pepco $44.3 $38  $48.1 $50.6 $1.5 $52.1
PPL $10.9 $117  $226 $39.1 ($32) $36.0
PSEG $45 4 ($6.0) $394 $53.3 ($12)  $52.0
RECO (80.7) $06) ($1.2) $3.2 (0.0 $3.2
Total $1,151.7 ($35.5) $1,116.2 | $1,151.7 ($35.5) $1,116.2
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Area Based and Constraint Based Total Day Ahead
and Total Balancing Congestion by Zone (Dollars
(Millions)): January through September, 2017

Congestion Costs (Millions)

Area Based Constraint Based
Control Zone Day-Ahead Balancing Total Day-Ahead Balancing

AECO ($3.3) ($1.1)  (543) $2.3 ($0.3)  $20
AEP $52.4 $57  $580 $73.3 ($1.9) $714
APS $10.6 $03  $109 $15.2 ($2.0) $132
ATS! $21.7 ($6.6)  $15.1 $19.6 $07  $203
BGE $32.6 ($25)  $30.1 $27.6 ($0.4) $272
ComEd $1502  ($10.9) $1484 $1207  (§22.1) $1076
DAY $0.7 508  $14 $5.0 ($0.1)  $5.0
DEOK $11.5 $26  $14.2 $17.6 $17  $193
DLCO ($0.4) 0.3)  (50.7)| $3.1 (502)  $29
Dominion $35.0 ($72)  $278 $60.8 ($3.6) $57.2
DPL ($4.3) $47  $04 $18.6 $46 $233
EKPC ($2.4) $14  (50.9) $3.2 ($18)  $13
EXT ($13.3)  ($11.5) ($24.3)| (50.2) $0.0  (302)
JCPL $3.2 $00  $32 $8.8 (80.2) $86
Met-Ed $12.7 $13  $140 $11.9 $17  $136
PECO $59.5 ($45)  $55.0 $13.5 (80.9) $126
PENELEC $37.4 ($7.3)  $30.1 $10.3 ($16) $8.38
Pepco $22.4 $33  $257 $20.1 (50.8) $19.3
PPL $21.0 $35  $245 $17.6 $03  $17.38
PSEG $27.5 $09  $285 $23.6 (50.4) $232
RECO ($1.3) 01 ($12) $0.8 ($0.0) $0.7
Total $482.5  ($27.1) $4554 $482.5  ($27.1) $4554
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System Example

A LMP = $5 B LMP= $15

Load: 800 Load 1,600 Load: 400

Gen: 900 = =00 Gen: 650

100 MW B
A
S Constraint S S C LMP= $15

LMP 5 15 15 )
SMP 510 510 10 $10 Load: 400
CcLMP ($5) > $5 $5 Gen: 50

Shadow price of constraint = $10
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System Example

A LMP = $5 B LMP= $15
Load: 800 Load 1,600 Load: 400
Gen: 900 = =00 Gen: 650
100 MW B
A
S Constraint S S C LMP= $15
LMP 5 15 15 )
SMP 510 510 10 $10 Load: 400
CcLMP ($5) > $5 $5 Gen: 50

Congestion = The difference between

_ o total charges to load and total payments
_?hta?OW p“C?_ of Sogfga'qtof) $I;/|1\(/)V to generation caused by binding
otal congestion = X transmission constraints.

Total congestion = $1,000
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System Example

A LMP = $5 B LMP= $15
Load: 800 Load 1,600 Load: 400
G 1,600 .
Gen: 900 = ' Gen: 650
100 MW B
A
A Constraint B C C LMP= $15
LMP $5 $15 $15 .
SMP $10 $10 $10 $10 Load 400
CLMP ($5) ---> $5 $5 Gen: 50
100
Load Weighted
Load MW 800 Reference Bus 400 400
Gen MW 900 650 50
Zone Based A Zone BasedB  Zone Based C Total Zone
Congestion Load ($4,000) $2,000 $2,000 Congestion
(Area Method) Total Congestion
Congestion Gen ($4,500) $3,250 $250 ForBand C for system
Total Congestion $500 ($1,250) $1,750 $500 $1,000
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System Example

_
A LMP = $5 B LMP= $15
Load: 800 Load 1,600 Load: 400
Gen: 900 Gen o0 Gen: 650
100 MW B
A
S Constraint S S C LMP= $15
LMP 5 15 15 _
— = " o $10 Load: 400
CLMP ($5) i $5 $5 Gen: 50
100
Load Weighted Total Congestion
Load MW 800 Reference Bus 400 400 for system
Gen MW 900 650 50 $1,000

Load is paying more for energy than gen is being paid for energy due to constraints.

Load downstream of constraints pay congestion.
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System Example
A LMP = $5 B

LMP= $15
Load: 800 Load 1,600 Load: 400
G 1,600 .
Gen: 900 = Gen: 650
100 MW B
A
A Constraint B C C LMP= $15
LVP $5 $15 $15 _
SMP 510 510 510 510 Load: 400
CLMP ($5) — $5 $5 Gen: 50
100
Load Weighted Total Congestion
Load MW 800 Reference Bus 400 400 for system
Gen MW 900 650 50 $1,000
Constraint Specific Zone B Zone C '
Load Congestion Charges $2,000 $2,000
Proportion of Charges 50% 50%
Total Congestion $1,000 S500 $S500
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