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Capacity Market Issues

« Gross CONE vs Net CONE values
 Forward vs historical EAS net revenue offset
* Alternatives to Gross CONE?

 IMM BRA Report Part A

©2024 www.monitoringanalytics.com 2 @ Monitoring Analytics



2026/2027 BRA Net CONE in $/MW-Day UCAP

2026/2027 BRA Net CONE in $/MW-Day UCAP

Net CONE Using CC  Net CONE Using CC Net CONE Using CT
CC Gross CONE Forward E&AS Historical E&AS| CT Gross CONE Historical E&AS

RTO $695 83 $0.00 $167 46 $540.51 $317.70
MAAC $694.35 $14569 $223.52 $540.51 $335.30
EMAAC $696.17 $230.18 $308.43 $540.51 $389.72
SWMAAC $678.26 $0.00 $0.00 $540.51 $208.72
PS $696.17 $297 .12 $319.57 $540.51 $409.82
PS NORTH $696.17 $297 12 $319.67 $540.51 $409 82
DPL SOUTH $696.17 $117.24 $236 46 $540.51 $324 53
PEPCO $678.26 $0.00 $101.30 $540.51 $297 95
ATSI $694.77 $14.72 $164.10 $640.51 $333.03
ATSI-Cleveland $694.77 $14.72 $164.10 $540.51 $333.03
COMED $708.51 $224 26 $320.78 $540.51 $396.57
BGE $678.26 $0.00 $0.00 $540.51 $119.49
PL $701.44 $149.86 $255.76 $540.51 $362.24
DAYTON $694.77 $0.00 $97 99 $540.51 $287.63
DEOK $694.77 $0.00 $122.77 $540.51 $301 49
DOM $694.77 $0.00 $72.71 $540.51 $248 93
JCPL $696.17 $265.20 $322 59 $540.51 $404 27

CC Gross CONE and forward E&AS values from 2026/2027 Base Residual Auction Planning Period Parameters for Base Residual Auction spreadsheet 8.26.2024
https.//www.pjm.com/~/media/markets-ops/rom/rpm-auction-info/2026-2027/2026-2027-planning-period-parameters-for-base-residual-auction.ashx

CT Gross CONE and CC and CT historical E&AS values from 2026/2027 Default New Entry MOPR Offer Prices spreadsheet 7.5.24.
https://www.pjm.com/-/media/markets-ops/rpm/rpm-auction-info/2026-2027/2026-2027-dy-mopr-prices-for-new-entry.ashx

CT Gross CONE value as shown is uniform across all LDAs. If CT Gross CONE were used for Net CONE, CT Gross CONE would vary across LDAs.
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2025/2026 BRA results

- BRA Report Part A sensitivities:
« EFORd vs ELCC
« Categorically exempt resources
* RMR treatment
» Winter ratings of CC and CT
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2026/2027 BRA

* Deactivating units

* IMM market power review follow up questions to unit
owners

- Categorically exempt units
« IMM follow up questions to unit owners
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Maximum Solar and Wind Hourly Output by Month through August 2024
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Maximum Hourly Solar and Wind Output by Year

Solar Maximum Hourly Output Wind Maximum Hourly Output
Solar Percent of Wind Percent of
Maximum Percent  All Generation Maximum All Generation
Hourly MWh Change For The Year  Houry MWWh For The Year
2020 1,879 2.1% 9,095 11.3%
2021 3,617 1,739 92.5% 3.0% 8,911 (184) (2.0%) 9.2%
2022 4,429 812 22.4% 9.2% 9,402 491 5.5% 9.8%
2023 9,630 1,201 27.1% 9.9% 9,993 292 6.3% 9.9%
2024 8,746 3,115 99.3% 8.6% 9,768 (226) (2.3%) 10.3%
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2024 YTD PJM Real-Time Daily Load
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2024 YTD PJM Real-Time Daily LMP
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Fast Start Pricing: DLMP and PLMP

- PJM implemented fast start pricing in both the day-
ahead and real-time markets on September 1, 2021.

* The goal of fast start pricing is to allow inflexible
resources to set prices based on the sum of their
commitment costs per MWh and their marginal costs.

* The pricing run LMP (PLMP) is now the official
settlement LMP in PJM, replacing the dispatch run
LMP (DLMP)
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Fast Start Pricing: DLMP and PLMP

* Fast start pricing employs a new LMP calculation
called the pricing run.

* The pricing run calculates LMP using the same
optimal power flow algorithm as the dispatch run
while simultaneously reducing (“relaxing” or ignoring)
the economic minimum and maximum output MW
constraints for all eligible fast start units.
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Fast Start Pricing: DLMP and PLMP

* The price signal no longer equals the short run
marginal cost and therefore no longer provides the
correct signal for efficient behavior for market
participants making decisions on the margin.

* The differences between the actual LMP (DLMP) and
the fast start LMP (PLMP) distort the incentive for
market participants to behave competitively and to
follow PJM’s dispatch instructions.
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Fast Start Pricing: DLMP and PLMP

* PJM also uses the pricing run for capping the system
marginal price at $3,700 per MWh.

« This was last used during Winter Storm Elliott.

 The cap applies to the marginal energy component of
LMP, but the congestion and loss components of LMP
can exceed the cap.

 PJM uses a lower default transmission constraint
penalty factor in the pricing run in the day-ahead
market.

« $30,000 per MWh in the dispatch run
* $2,000 per MWh in the pricing run
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Monthly Average Load-Weighted DLMP and PLMP

Day-Ahead Load-Weighted Average Real-Time Load-Weighted Average

Percent Percent
DLMP PLMP Difference  Difference DLMP PLMP  Difference Difference

Jan $36 63 $36 58 $0.05 01%|  $34.66 $35.75 §1.09 31%
2023 Feb $31.16 $31.22 $0.06 02%|  $2547 $26.04 $0 57 2%
2023 Mar $28 39 $28 41 $0.02 01%|  $2758 $28 42 $0 85 31%
2023 Apr $29 81 §2981 (30.00) (00%)|  $27.09 $29.32 §222 8 2%
2023 May $28 86 $28 80 (30.05) 02%)|  $2591 $28 44 §253 97%
2023 Jun $27 82 $27 82 (30.00) (00%)|  $2569 $27.29 $160 6.2%
2023 Jul $40 46 $40 56 $0.10 03%|  $34.34 $37.21 $2.87 8 4%
2023 Aug $30.49 $3054 $0.05 02%|  $2977 $31.33 §155 5 2%
2023 Sep $30 82 $3091 $0.09 03%|  $29.33 $31 55 §2.22 76%
2023 Oct $35.03 $35.05 $0.02 01%|  $3066 $34.92 $426 13 9%
2023 Nov $33.32 $33.40 $0.08 02%|  $30.00 $32.94 $2.94 9 8%
2023 Dec $29.89 $29.94 $0.05 02%|  $26.37 $27.97 $1.59 6.0%
2023 Jan - Aug $3169 $31.72 $0.03 01%|  $28.81 $30.47 $168 5.9%
2023 $31.89 $3193 $0.04 01%|  $2911 $31.08 $1.97 6.8%
2004 Jan $48 45 $48 65 $0.20 04%|  $40.82 $42.78 $195 48%
2024 Feb $23 67 $2370 $0.03 01%|  $23.20 $24 86 $166 7.2%
2024 Mar $2189 $2193 $0.04 02%|  $20.30 $23 15 $2.85 14.0%
2024 Apr $26 73 $2675 $0.02 01%|  $23.29 $27 17 $387 16.6%
2024 May $32.92 §32.90 (50.02) 01%)|  $31.70 $36.16 $4 46 14.1%
2024 Jun $3259 $3262 $0.03 01%|  $319 $33.35 $140 44%
2024 Jul $43 15 $43 31 $0.16 04%|  $44.12 $47 17 $3.04 6.9%
2024 Aug $36.34 $36.31 ($0.03) 01%|  $3437 $36.29 §192 5 6%
2024 Jan - Aug $3390 $3396 $0.06 02%|  $3201 $34.60 $259 8 1%
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Daily Average Real-Time DLMP and PLMP
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Hourly Difference: PLMP — DLMP
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Fast Start Units as a Percent of Marginal Units

All Fast All Fast
Year Month CT Diesel Wind Start Units CT Diesel Wind Start Units
2023 Jan 1.6% 0.5% 0.1% 2.1% B.2% 2.8% 0.0% 9.0%
2023 Feb 0.9% 0.2% 0.0% 1.1% 31% 0.6% 0.0% 3.7%
2023 Mar 0.8% 0.4% 0.1% 1.2% 3.0% 0.7% 0.1% 3.8%
2023 Apr 2.5% 0.4% 0.2% 3.2% 8.1% 0.8% 0.2% 9.1%
2023 May 1.0% 0.3% 0.1% 1.3% 4.8% 0.7% 0.1% 56%
2023 Jun 0.5% 0.2% 0.0% 0.7% 2.5% 0.5% 0.0% 3.0%
2023 Jul 1.4% 0.9% 0.0% 2.4% 8.6% 1.6% 0.0% 10.3%
2023 Aug 0.9% 15% 0.0% 2.4% 51% 2.3% 0.0% 7.4%
2023 Sep 0.4% 0.8% 0.1% 1.3% 51% 1.4% 0.1% 6.6%
2023 Oct 1.4% 0.3% 0.0% 1.7% 6.9% 0.8% 0.0% 1.7%
2023 Nov 4.0% 0.6% 0.0% 4 5% 11.4% 1.4% 0.0% 12.8%
2023 Dec 1.4% 0.7% 0.0% 2.2% 7.2% 2.0% 0.0% 9.3%
2023 Jan-Aug 1.2% 0.5% 0.1% 1.8% 5.2% 1.3% 0.1% 6.5%
2023 1.4% 0.6% 0.0% 2.0% B8.0% 1.3% 0.0% 7.4%
2024 Jan 0.7% 06% 0.0% 1.3% 3.5% 1.1% 0.0% 4.7%
2024 Feb 0.4% 0.1% 0.1% 0.5% 2.2% 0.1% 0.1% 2.4%
2024 Mar 0.7% 0.2% 1.2% 2.1% 4.1% 0.8% 1.3% 6.2%
2024 Apr 1.5% 0.2% 0.2% 1.9% B.5% 0.7% 0.1% 7.3%
2024 May 0.6% 0.2% 0.1% 1.0% 5.1% 0.6% 0.1% 5.8%
2024 Jun 0.5% 0.3% 0.1% 0.8% 4.3% 0.7% 0.3% 5.3%
2024 Jul 0.8% 0.5% 0.0% 1.4% 7.4% 1.0% 0.0% 8.5%
2024 Aug 0.6% 0.5% 0.0% 1.1% 5.0% 1.0% 0.0% 6.0%
2024 Jan-Aug 0.7% 0.3% 0.2% 1.3% 4.8% 0.8% 0.3% 5.8%
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Fast Start Impacts: Zone Average Differences

2024 Jan - Aug
Day-Ahead Real-Time

Average  Average Percent  Average  Average Percent

DLMP PLMP Difference Difference DLMP PLMP Difference Difference

ACEC $26 27 $25.30 004 0.1% $23 57 $24 98 $1.41 5.0%
AEP $30.80 $30.84 $0.04 0.1% $28.42 $30.51 $2.00 7. 4%
APS $32.05 $32.08 $0 04 0.1% $29 26 $31.45 $2.19 7 5%
ATSI $30 65 $30 88 $0 01 0.0% $26 50 $30 55 $2.06 72%
BGE $39.00 $39.05 $0.05 0.1% $35 42 $36 11 $2 89 7 6%
COMED $2823 $25.28 $0 05 0.2% $23.99 $25 81 $182 7 6%
DAY $32 15 $32.19 004 0.1% $29.54 $3173 $2.19 V4%
DUKE $31.32 $31.37 004 0.1% $28.73 $30.84 $2 11 7. 4%
DOM $36.14 $36.18 $0.04 0.1% $33.64 $36.01 $2.3 7 1%
DPL $28.62 $28.67 $0 04 0.2% $26.16 $28.63 $2 47 95%
DUQ $30.84 $30 87 $0.03 0.1% $26.61 $30 67 $2.08 7 2%
EKPC $30 54 $30 63 004 0.1% $26.46 $30 57 $2.06 7.3%
JCPLC $25 71 $265 74 004 0.1% $23.97 $25 45 $1.48 6.2%
MEC $27 91 $2o7 94 004 0.1% $25 51 §2¥ 28 $1.77 6.9%
OVEC $29 91 $29.95 004 0.1% $2¥ 56 $29 59 $2.p 7.3%
FPECC $24 51 $2454 $0.03 0.1% $22.08 $24.32 $1.34 58%
FE $30.91 $30.83 o002 0.1% $28.47 $30.49 $2 2 7 1%
FEPCO $36 81 $35 88 004 0.1% $33.25 $3573 $2 48 7 5%
FPL $26 65 $25 89 004 0.1% $23 87 $25 48 $1.50 6.7%
FSEG $26 91 $265 .94 004 0.1% $24.30 $26 80 $1.49 6.1%
REC $27 V6 $27 78 $0.03 0.1% $26 96 $27 54 $1.58 6.1%
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Fast Start Impacts: Hub Average Differences

2024 Jan - Aug

Day-Ahead Real-Time

Average Average Percent Average Average Percent

DLMP PLMP Difference Difference DLMP PLMP Difference Difference

AEP GEN HUB $29.74 $29.76 $0.03 0.1% $27.37 $29.40 $2.04 7.4%
AEP-DAYTON HUB $30.52 $30.55 $0.03 0.1% $28.02 $30.10 $2.07 7.4%
ATSI GEN HUB $30.40 $30.42 $0.02 0.1% $27.91 $29.94 $2.02 1.3%
CHICAGO GEN HUB $25.73 $25.79 $0.06 0.2% $23.35 $25.15 $1.81 1.7%
CHICAGO HUB $26.45 $26.47 $0.01 0.1% $24.11 $25.94 $1.82 7.6%
DOMINION HUB $33.70 $33.73 $0.03 0.1% $30.88 $33.16 $2.28 7.4%
EASTERN HUB $29.02 $29.04 $0.02 0.1% $26.40 $28.86 $2.46 9.3%
NILLINOIS HUB $26.16 $26.23 $0.07 0.3% $24.01 $25.83 $1.82 7.6%
NEW JERSEY HUB $25.80 $25.82 $0.02 0.1% $24.15 $25.64 $1.48 6.1%
OHIO HUB $30.48 $30.51 $0.03 0.1% $27.98 $30.05 $2.07 7.4%
WEST INT HUB $31.72 §$31.74 $0.02 0.1% $29.16 $31.30 $2.14 1.3%
WESTERN HUB $33.36 $33.38 $0.02 0.0% $30.27 $32.53 $2.25 1.4%
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Zonal Real-Time PLMP-DLMP Difference Frequency

2024 Jan - Aug

$0 $0 to $10 $10 to $20 $20 to $50 $50 to $100  $100 to $200

PJM-RTO 0.0% 0.0% 0.8% 63.1% 38.6% 5.0% 2.3% 0.1% 0.0% 0.0%
ACEC 0.0% 0.0% 43% 63.3% 37 1% 3.4% 1.7% 0.1% 0.0% 0.0%
AEP 0.0% 0.0% 1.5% 53.3% 3r.3% 5.1% 26% 0.1% 0.0% 0.0%
APS 0.0% 0.0% 1.1% 53.2% 37.6% 5.1% 2.8% 0.1% 0.0% 0.0%
ATSI 0.0% 0.1% 1.8% 63.1% 3r.3% 4.5% 26% 0.1% 0.0% 0.0%
BGE 0.0% 0.1% 27% 63.1% 33.9% 5.7% 3.9% 0.5% 0.1% 0.0%
COMED 0.0% 0.1% 36% 54.0% 35.6% 4.3% 21% 0.1% 0.0% 0.0%
DAY 0.0% 0.0% 16% 53.3% 36.9% 5.2% 29% 0.2% 0.0% 0.0%
DUKE 0.0% 0.0% 1.7% 53.3% 3r.3% 5.0% 26% 0.1% 0.0% 0.0%
DOM 0.0% 0.1% 1.9% 53.2% 35.9% 5.4% 32% 0.3% 0.0% 0.0%
DFL 0.0% 0.2% 6.4% 53.3% 33.7% 3.2% 2.3% 0.5% 0.5% 0.0%
puQ 0.0% 0.0% 1.7% 53.2% 37.5% 4.5% 25% 0.1% 0.0% 0.0%
EKFC 0.0% 0.0% 1.5% 53.2% 37.6% 5.0% 25% 0.1% 0.0% 0.0%
JCGPLGC 0.0% 0.0% 22% 53.3% 39.3% 3.4% 1.7% 0.1% 0.0% 0.0%
MEC 0.0% 0.2% 36% 63.1% 36.7% 4.2% 21% 0.1% 0.0% 0.0%
OVEC 0.0% 0.1% 1.9% 53.3% 3r.2% 4.9% 25% 0.1% 0.0% 0.0%
PECO 0.0% 0.1% 58% 53.3% 35.7% 3.3% 1.7% 0.1% 0.0% 0.0%
PE 0.0% 0.1% 1.4% 53.0% 38.2% 4.9% 2.3% 0.1% 0.0% 0.0%
PEFCO 0.0% 0.1% 23% 53.2% 34.9% 5.6% 36% 0.3% 0.0% 0.0%
PFL 0.0% 0.1% 31% 53.1% 38.2% 3.7% 1.7% 0.1% 0.0% 0.0%
FSEG 0.0% 0.0% 21% 53.3% 39.4% 3.4% 1.7% 01% 0.0% 0.0%
REC 0.0% 0.1% 20% 53.1% 39.3% 3.6% 1.8% 0.1% 0.0% 0.0%
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Hourly Average Load and LMP Difference
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Real-Time Load-Weighted Average LMP

2023 2024

Percent Percent

Off Peak On Peak Difference Difference Off Peak On Peak Difference Difference

Jan $33.20 $38.53 $5.32 16.0% $38.50 $47.10 $8.60 22.3%

Feb $23.45 $28.67 $5.22 22.3% $24.49 $25.23 $0.74 3.0%

Mar $26.96 $29.78 $2.82 10.5% $21.64 $24.79 $3.15 14.6%

Apr $24.08 $35.00 $10.92 45.4% $23.99 $30.03 $6.04 25.2%

May $22.65 $33.84 $11.19 49.4% $28.99 $42.74 $13.75 47.4%

Jun $21.64 $32.16 $10.52 43.6% $26.66 $40.04 $13.38 90.2%

Jul $26.86 $48.04 $21.18 78.9% $32.20 $60.78 $28.58 88.7%

Aug $26.60 $35.30 $8.70 32.7% $26.71 $44.99 $18.28 68.5%
Sep $24.76 $38.65 $13.88 56.1%
Oct $26.11 $42.58 $16.17 61.2%
Nov $29.45 $36.48 $7.02 23.9%
Dec $23.70 $32.88 $9.18 38.7%
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Real-Time Reserves and Requirements
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Decreased requirements in April, July, and August are due to a smaller unit being the contingency.
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Year Month
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2024
2024
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Day-Ahead & Real-Time RTO Reserve MW

Feb
Mar
Apr
May
Jun
Jul

Aug

Synchronized Nonsynchronized Total Primary Secondary Total Thirty-Minute
Reserve MW Reserve MW Reserve MW Reserve MW Reserve MW

2, 757
2,769
2,913
2,880
2,974
2,889
2,654
2,747

www.monitoringanalytics.com

2, 732
2,827
3,007
2,130
2,874
2,780
2,585
2,736

1 229
1,215
773
867
795
974
910
1,018

868
663
753
674
951
965
929

3, 987
3,983
3,686
3,747
3,769
3,863
3,564
3,765

24

3, 682
3,694
3,669
2,884
3,549
3,730
3,550
3,665

15, 051
15,323
13,423
11,066
11,877
15,142
13,136
13,666

18, 087
20,219
16,852
14,035
15,238
18,543
17,620
18,320

19, 038
19,306
17,108
14,813
15,645
19,006
16,701
17,431
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21 769
23,914
20,521
16,919
18,787
22,274
21,169
21,985



Day-Ahead & Real-Time MAD Reserve MW

Synchronized Nonsynchronized Total Primary Secondary Total Thirty-Minute
Reserve MW Reserve MW Reserve MW Reserve MW Reserve MW
Year Month

2024 1 995 2, 008 2, 932 2, 762

2024 Feb 1,959 1,992 932 707 2,891 2,699 NA NA NA NA
2024 Mar 1,999 2,024 622 578 2,621 2,602 NA NA NA NA
2024 Apr 1,770 1,724 645 633 2,414 2,357 NA NA NA NA
2024 May 1,985 1,968 683 606 2,668 2,574 NA NA NA NA
2024 Jun 2,070 1,891 800 782 2,870 2,674 NA NA NA NA
2024 Jul 2,024 1,856 725 789 2,749 2,646 NA NA NA NA
2024 Aug 2,015 1,906 798 792 2,813 2,699 NA NA NA NA
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Reserve Settlements by Month

Total Day-Ahead Credits Total Balancmg MCP Credits Total LOC Credlts
Year Month NSR Sec NSR SecR

2024 Jan $3,973, 913 $506,553 (5186, 878) ($806,568) $0 $990, 661 $246, 306 $69,741
2024 Feb $2,703,007 $384,668 $0 ($2,429) ($214,466) $0 $510,388 $142,557 $73,300
2024 Mar $3,737,752 $613,438 $0 $154,291 ($396,603) $0 $508,898 $229,642 $62,796
2024 Apr $6,607,411 $1,418,589 $0 ($800,896) ($118,467) $0 $472,513 $66,760 $80,212
2024 May $7,023,752 $921,309 $0 ($66,559) ($468,084) $0 $812,600 $427,439 $180,798
2024 Jun $3,759,675 $713,767 $0 ($583,800) ($187,243) $0 $677,541 $23,348 $111,854
2024 Jul $4,971,209 $1,089,686 $0 $130,823 ($117,425) $0 $1,118,997 $41,317 $252,554
2024 Aug $3,882,300 $731,497 $0 ($100,017) ($27,750) $0 $709,482 $60,832 $326,657
Total Shortfall Charges Total Credits
SR NSR SecR
2024 Jan $0 NA $0 $4,777,696 ($53,709) $69,741
2024 Feb $19,515 NA $0 | $3,191,450 $312,759 $73,300
2024 Mar $0 NA $0 $4,400,941 $446,477 $62,796
2024 Apr $0 NA $0 $6,279,027 $1,366,882 $80,212
2024 May $0 NA $0 | $7,769,793 $880,663 $180,798
2024 Jun $0 NA $0 $3,853,417 $549,872 $111,854
2024 Jul $508,031 NA $0 | $5,712997  $1,013,578 $252,554
2024 Aug $22,877 NA $0 $4,468,888 $764,579 $326,657
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Reserve Prices: 2023 and 2024
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Higher prices in 2024 during winter storms and during intervals of shortage in March, May, June, and July. Higher prices in
August correspond with hot weather alerts and spin events.
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