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In 2019, the PJM footprint included 21 control zones located in Delaware, Illinois, Indiana, Kentucky, Maryland,
Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia and the District of

Columbia.

Figure A-1 PJM's footprint and its 21 control zones
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Analysis of 2019 market results includes comparisons to market results in prior years. In December 2018, PJM
integrated the Ohio Valley Electric Corporation (OVEC.) In 2017, 2016, 2015 and 2014 no changes were made to the
PJM footprint. In 2013, PJM integrated the Eastern Kentucky Power Cooperative (EKPC) Control Zone. In 2012, PJM
integrated the Duke Energy Ohio and Kentucky (DEOK) Control Zone. In 2011, PJM integrated the ATSI Control Zone.
In 2006 through 2010, the PJM footprint was stable. In 2004 and 2005, PJM integrated five new control zones, three

in 2004 and two in 2005.
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Figure A-2 shows the nine phases corresponding to
market integration dates:!

e Phase 1(2004). The four-month period from January
1, through April 30, 2004, during which PJM was
comprised of the Mid-Atlantic Region, including its
11 zones, and the Allegheny Power System (APS)
Control Zone.??

e Phase 2 (2004). The five-month period from May 1,
through September 30, 2004, during which PJM was
comprised of the Mid-Atlantic Region, including
its 11 zones, the APS Control Zone and the ComEd
Control Area.*

e Phase 3 (2004). The three-month period from
October 1, through December 31, 2004, during which
PJM was comprised of the Mid-Atlantic Region,
including its 11 zones, the APS Control Zone and
the ComEd Control Zone plus the American Electric
Power Control Zone (AEP) and The Dayton Power
& Light Company Control Zone (DAY). The ComEd
Control Area became the ComEd Control Zone on
October 1.

e Phase 4 (2005). The four-month period from January
1, through April 30, 2005, during which PJM was
comprised of the Mid-Atlantic Region, including its
11 zones, the APS Control Zone, the ComEd Control
Zone, the AEP Control Zone and the DAY Control
Zone plus the Duquesne Light Company (DLCO)
Control Zone which was integrated into PJM on
January 1, 2005.

e Phase 5 (2005 through 2011). The period from May
1, 2005, through May 31, 2011, during which PJM
was comprised of the Phase 4 elements plus the
Dominion Control Zone which was integrated into
PJM on May 1, 2005.

e Phase 6 (2011). The period from June 1, through
December 31, 2011, during which PJM was
comprised of the Phase 5 elements plus the ATSI

See the 2004 State of the Market Report (March 8, 2005) for more detailed descriptions of
Phases 1,2 and 3 and the 2005 State of the Market Report (March 8, 2006) for more detailed
descriptions of Phases 4 and 5.

The Mid-Atlantic Region is comprised of the AECO, BGE, DPL, JCPL, Met-Ed, PECO, PENELEC,
Pepco, PPL, PSEG and RECO Control Zones. The AP Control Zone was integrated in 2002. The RECO
Control Zone was integrated in 2002.

Zones, control zones and control areas are geographic areas that customarily bear the name of

a large utility service provider operating within their boundaries. Names apply to the geographic
area, not to any single company. The geographic areas did not change with the formalization of
these concepts during PJM integrations. For simplicity, zones are referred to as control zones for
all phases. The only exception is ComEd which is called the ComEd Control Area for Phase 2 only.
During the five-month period May 1, through September 30, 2004, the ComEd Control Zone
(ComEd) was called the Northern lllinois Control Area (NICA).
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Control Zone which was integrated into PJM on
June 1, 2011.

e Phase 7 (2012). The period from January 1, 2012,
through May 31, 2013, during which PJM was
comprised of the Phase 6 elements plus the DEOK
Control Zone which was integrated into PJM on
January 1, 2012.

e Phase 8 (2013 through November 2018). The period
from June 1, 2013, through November 30, 2018,
during which PJM was comprised of the Phase 7
elements plus the EKPC Control Zone which was
integrated into PJM on June 1, 2013.

e Phase 9 (December 2018 through the present). The
period from December 1, 2018, through the present,
during which PJM was comprised of the Phase 8
elements plus the OVEC Control Zone which was
integrated into PJM on December 1, 2018.

Figure A-2 PJM integration phases
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A locational deliverability area (LDA), defined in the
RPM Capacity Market, is a Control Zone, part of a
Control Zone, or a combination of Control Zones within
PJM with defined internal generation and defined
transmission capability to import capacity.®

Figure A-3 shows LDAs that are combinations of Control
Zones. Figure A-4 and Figure A-5 show LDAs that are
part of a Control Zone.

5 OATT Attachment DD § 2.38.
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Figure A-3 PJM locational deliverability areas
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In PJM’s Reliability Pricing Model (RPM) Auctions, an
LDA becomes a separate market when it cannot meet
its reliability requirements through a combination of
economic merit order imports and internal capacity
without the purchase of out of merit capacity internal
capacity. The regional transmission organization (RTO)
market comprises the entire PJM footprint, unless an
LDA is constrained. Each constrained LDA or group
of LDAs is a separate market with a separate clearing
price, and the Rest of RTO market is the balance of the
footprint.

For the 2007/2008 and 2008/2009 Base Residual
Auctions, the defined markets were RTO, EMAAC
and SWMAAC. For the 2009/2010 Base Residual
Auction, the defined markets were RTO, MAAC+APS
and SWMAAC. The MAAC+APS LDA consists of the
WMAAC, EMAAC, and SWMAAC LDAs, as shown in
Figure A-3, plus the Allegheny Power System (APS)
Zone as shown in Figure A-1. For the 2010/2011 Base
Residual Auction, the defined markets were RTO and
DPL South. The DPL South LDA is shown in Figure
A-4. For the 2011/2012 Base Residual Auction, the
only defined market was RTO. For the 2012/2013 Base
Residual Auction, the defined markets were RTO, MAAC,
EMAAC, PSEG North, and DPL South. The PSEG North
LDA is shown in Figure A-4. For the 2013/2014 Base
Residual Auction, the defined markets were RTO, MAAC,
EMAAC, and Pepco. For the 2014/2015 Base Residual
Auction, the defined markets were RTO, MAAC, and
PSEG North. For the 2015/2016 Base Residual Auction,
the defined markets were RTO, MAAC, and ATSI. For the
2016/2017 Base Residual Auction, the defined markets
were RTO, MAAC, PSEG, and ATSI. For the 2017/2018
Base Residual Auction, the defined markets were RTO
and PSEG. For the 2018/2019 Base Residual Auction, the
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defined markets were RTO, EMAAC, and ComEd. For the
2019/2020 Base Residual Auction, the defined markets
were RTO, EMAAC, ComEd, and BGE. For the 2020/2021
Base Residual Auction, the defined markets were RTO,
MAAC, EMAAC, ComEd, and DEOK. For the 2021/2022
Base Residual Auction, the defined markets were RTO,
EMAAC, PSEG, ATSI, ComEd, and BGE.

Figure A-4 PJM RPM EMAAC locational deliverability
area, including PSEG North and DPL South

DPL South

Figure A-5 Map of PJM RPM ATSI subzonal LDA
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PJM Market Milestones

Table A-1 PJM Market Milestones: 1999 through 2019

Year Month Event
FERC Order 888, "Promoting Wholesale Competition Through Open Access Non-discriminatory Transmission Services by Public Utilities; Recovery of

1996 Aprl Stranded Costs by Public Utilities and Transmitting Utilities”

1997 April Energy Market with cost-based offers and market-clearing prices
November FERC approval of ISO status for PJM

1998  April Cost-based Energy LMP Market

1999 January Daily Capacity Market
March FERC approval of market-based rates for PJM

March Monthly and Multimonthly Capacity Market
March FERC approval of Market Monitoring Plan
April Offer-based Energy LMP Market
April FTR Market
2000  June Regulation Market
June Day-Ahead Energy Market
July Customer Load-Reduction Pilot Program
2001 June PJM Emergency and Economic Load-Response Programs
2002 April Integration of AP Control Zone into PJM Western Region
June PJM Emergency and Economic Load-Response Programs

December  Spinning Reserve Market
December  FERC approval of RTO status for PJM

2003 May Annual FTR Auction
June Auction Revenue Rights (ARRs)
2004 May Integration of ComEd Control Area into PJM

October Integration of AEP Control Zone into PJM Western Region
October Integration of DAY Control Zone into PJM Western Region
2005 January Integration of DLCO Control Zone into PJM

May Integration of Dominion Control Zone into PJM
2006 May Balance of Planning Period FTR Auction
2007 April First RPM Auction
June Marginal loss component in LMPs
2008 June Day-Ahead Scheduling Reserve (DASR) Market
August Independent, External MMU created as Monitoring Analytics, LLC

October Long Term FTR Auction
December Modified Operating Reserve accounting rules
December Three Pivotal Supplier Test in Regulation Market
2011 June Integration of ATSI Control Zone into PJIM
2012 January Integration of DEOK Control Zone into PJM
October Regulation Market: Slow and fast frequency response
October Scarcity pricing in Energy Market
2013 June Integration of Eastern Kentucky Power Cooperative (EKPC) into PJM
2015 August First Capacity Performance Auction
2018 December Integration of Ohio Valley Electric Corporation (OVEC) into PJM

Total Price of Wholesale Power in PJM

The total price of wholesale power is the total price per MWh of purchasing wholesale electricity from PJM markets.
The total price is an average price and actual prices vary by location and time period. The total price includes the
price of energy, capacity, ancillary services, and transmission service, administrative fees, regulatory support fees and
uplift charges billed through PJM systems. Table A-2 shows the average price, by component, for 1999 through 2019.

The total billing values shown in Table A-2 and Table A-3 are the total price per MWh multiplied by the total load.
This represents the total dollars charged for purchasing wholesale electricity from PJM markets. This total is different
from the total billing that PJM reports as shown in Table 1-1. PJM’s reported total billing represents the total dollars
that pass through the PJM settlement process. There are issues with the PJM total billing calculations. The PJM total
billing calculation includes all billing line item charges including monthly billing adjustments for the month in
which PJM makes the adjustment rather than the month to which the adjustment applies. Rather than adding positive
and negative spot market and congestion charges, PJM calculates the average of the absolute value of the positive
and negative charges. PJM also makes adjustments to eliminate certain transmission owners’ network charges and
monthly bilateral corrections.
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Each of the components is defined in PJM’s Open
Access Transmission Tariff (OATT) and PJM Operating
Agreement and each is collected through PJM’s billing
system.

Components of Total Price

® The Energy component is the real-time load

weighted average PJM locational marginal price
(LMP).

e The Capacity component is the average price per

MWh of Reliability Pricing Model (RPM) payments.

® The Transmission Service Charges component is

the average price per MWh of network integration
charges, and firm and nonfirm point to point
transmission service.®

e The Energy Uplift (Operating Reserves) component

is the average price per MWh of day-ahead and
balancing operating reserves and synchronous
condensing charges.’

e The Reactive component is the average cost per

MWh of reactive supply and voltage control from
generation and other sources.?

® The Regulation component is the average cost

per MWh of regulation procured through the PJM
Regulation Market.’

® The PJM Administrative Fees component is the

average cost per MWh of PJM’s monthly expenses
for a number of administrative services, including
Advanced Control Center (AC2) and OATT Schedule
9 funding of FERC, OPSI, CAPS and the MMU.

® The Transmission Enhancement Cost Recovery

component is the average cost per MWh of PJM
billed (and not otherwise collected through utility
rates) costs for transmission upgrades and projects,
including annual recovery for the TrAIL and PATH
projects.’®

e The Capacity (FRR) component is the average cost

per MWh under the Fixed Resource Requirement
(FRR) Alternative for an eligible LSE to satisfy its
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The Emergency Load Response component is the
average cost per MWh of the PJM Emergency Load
Response Program. '

The Day-Ahead Scheduling Reserve component is
the average cost per MWh of day-ahead scheduling
reserves procured through the PJM Day-Ahead
Scheduling Reserve Market."

The Transmission Owner (Schedule 1A) component
is the average cost per MWh of transmission owner
scheduling, system control and dispatch services
charged to transmission customers.'*

The Synchronized Reserve component is the average
cost per MWh of synchronized reserve procured
through the PJM Synchronized Reserve Market.'

The Black Start component is the average cost per
MWh of black start service.'®

The RTO Startup and Expansion component is the
average cost per MWh of charges to recover AEP,
ComEd and DAY’s integration expenses.'’

The NERC/RFC component is the average cost
per MWh of NERC and RFC charges, plus any
reconciliation charges.'®

The Economic Load Response component is the
average cost per MWh of day-ahead and real-time
economic load response program charges to LSEs."

The Transmission Facility Charges component is
the average cost per MWh of Ramapo Phase Angle
Regulators charges allocated to PJM Mid-Atlantic
transmission owners.*

The Nonsynchronized Reserve component is the
average cost per MWh of non-synchronized reserve
procured through the PJM Nonsynchronized
Reserve Market.?!

The Emergency Energy component is the average
cost per MWh of emergency energy.*

12 OATT PJM Emergency Load Response Program.

13 OA Schedules 188 3.2.3A.01 & OATT Schedule 6.

14 OATT Schedule 1A.

15 OA Schedule 1 § 3.2.3A.01; PJM OATT Schedule 6.

16 OATT Schedule 6A. The line item in Table 18 includes all Energy Uplift (Operating Reserves)
charges for Black Start.

17 OATT Attachments H-13, H-14 and H-15 and Schedule 13.

18 OATT Schedule 10-NERC and OATT Schedule 10-RFC.

19 OA Schedule 18 3.6.

20 OA Schedule 1§ 5.3b.

21 OA Schedule 1§ 3.2.3A.001.

22 0A Schedule 1§ 3.2.6.

Unforced Capacity obligation."

OATT 88 13.7, 14.5, 27A & 34.
OA Schedules 18§ 3.2.3 & 3.3.3.
OATT Schedule 2 and OA Schedule 1§ 3.2.3B. The line item in Table 18 includes all reactive
services charges.
OA Schedules 18§ 3.2.2, 3.2.2A, 3.3.2, & 3.3.2A; OATT Schedule 3.
10 OATT Schedule 12.
11 RAA Schedule 8.1.

© N o
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Table A-2 shows the average price, by component of the total wholesale power price per MWh, for calendar years
1999 through 2019.

Table A-2 Total price per MWh by category: 1999 through 2019%

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Category $/MWh  $/MWh  $/MWh  $/MWh  $/MWh $/MWh $/MWh $/MWh $/MWh $/MWh  $/MWh
Load Weighted Energy $34.07 $30.72 $36.65 $31.60 $41.23 $44.34 $63.46 $53.35 $61.66 $71.13 $39.05
Capacity $0.14 $0.25 $0.27 $0.12 $0.08 $0.09 $0.04 $0.11 $3.58 $7.84 $10.79
Capacity $0.14 $0.25 $0.27 $0.12 $0.08 $0.09 $0.03 $0.03 $3.53 $7.80 $10.78
Capacity (FRR) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Capacity (RMR) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.02 $0.08 $0.05 $0.04 $0.01
Transmission $3.49 $4.13 $3.56 $3.46 $3.64 $3.43 $3.30 $3.34 $3.55 $3.83 $4.22
Transmission Service Charges $3.41 $4.03 $3.48 $3.39 $3.57 $3.28 $2.71 $3.18 $3.45 $3.68 $4.03
Transmission Enhancement Cost Recovery $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.01 $0.06 $0.1
Transmission Owner (Schedule 1A) $0.07 $0.09 $0.08 $0.07 $0.07 $0.10 $0.09 $0.09 $0.09 $0.09 $0.09
Transmission Seams Elimination Cost Assignment (SECA) $0.00 $0.00 $0.00 $0.00 $0.00 $0.05 $0.50 $0.07 $0.00 $0.00 $0.00
Transmission Facility Charges $0.01 $0.01 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Ancillary $0.41 $0.68 $0.75 $0.63 $0.91 $0.91 $1.19 $0.92 $1.00 $1.15 $0.78
Reactive $0.26 $0.29 $0.22 $0.20 $0.24 $0.26 $0.26 $0.29 $0.29 $0.34 $0.36
Regulation $0.15 $0.39 $0.53 $0.42 $0.50 $0.51 $0.80 $0.53 $0.63 $0.70 $0.34
Black Start $0.00 $0.00 $0.00 $0.00 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
Synchronized Reserves $0.00 $0.00 $0.00 $0.01 $0.15 $0.13 $0.1 $0.08 $0.06 $0.08 $0.05
Non-Synchronized Reserves $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Day Ahead Scheduling Reserve (DASR) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.01 $0.00
Administration $0.23 $0.26 $0.73 $0.86 $1.05 $1.00 $0.73 $0.75 $0.75 $0.41 $0.34
PJM Administrative Fees $0.23 $0.26 $0.71 $0.86 $1.05 $0.93 $0.72 $0.74 $0.72 $0.39 $0.31
NERC/RFC $0.00 ($0.00) $0.01 $0.01 $0.01 $0.01 $0.01 ($0.00) $0.01 $0.01 $0.02
RTO Startup and Expansion $0.00 $0.00 $0.00 $0.00 $0.00 $0.06 $0.01 $0.01 $0.01 $0.01 $0.01
Energy Uplift (Operating Reserves) $0.52 $0.93 $1.27 $0.72 $0.89 $0.95 $1.07 $0.47 $0.65 $0.64 $0.48
Demand Response $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.03 $0.06 $0.05 $0.01
Load Response $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.03 $0.06 $0.05 $0.01
Emergency Load Response $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Emergency Energy $0.07 $0.02 $0.00 $0.00 $0.02 $0.00 $0.02 $0.00 $0.00 $0.00 $0.00
Total Price ($/MWh) $38.92 $36.98 $43.22 $37.39 $47.83 $50.71 $69.81 $58.97 $71.25 $85.05 $55.66
Total Load (GWh) 259,623 264,510 265398 312,899 327,533 438,874 684,592 696,165 715524 698,459 666,069
Total Billing ($ Billions) $10.10 $9.78 $11.47 $11.70 $15.67 $22.26 $47.79 $41.05 $50.98 $59.40 $37.08

2010 201 2012 2013 2014 2015 2016 2017 2018 2019

Category $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh
Load Weighted Energy $4835  $4594  $3523  $38.66  $53.14  $36.16  $29.23  $30.99  $38.24  $27.32
Capacity $12.17 $10.37 $6.66 $7.29 $9.25 $11.25 $10.96 $11.27 $13.02 $11.27
Capacity $12.15 $9.71 $6.05 $7.13 $9.01 $11.12 $10.96 $11.23 $12.97 $11.25
Capacity (FRR) $0.00 $0.53 $0.52 $0.11 $0.20 $0.13 $0.00 $0.00 $0.00 $0.00
Capacity (RMR) $0.02 $0.13 $0.08 $0.06 $0.04 ($0.00) ($0.00) $0.04 $0.05 $0.02
Transmission $4.33 $4.86 $5.32 $5.65 $6.46 $7.69 $8.42 $9.54 $9.47 $10.39
Transmission Service Charges $4.04 $4.49 $4.90 $5.21 $5.96 $7.09 $7.81 $8.83 $8.81 $9.75
Transmission Enhancement Cost Recovery $0.20 $0.27 $0.34 $0.36 $0.41 $0.51 $0.52 $0.64 $0.57 $0.55
Transmission Owner (Schedule 1A) $0.09 $0.09 $0.08 $0.08 $0.09 $0.09 $0.09 $0.10 $0.09 $0.09
Transmission Seams Elimination Cost Assignment (SECA) $0.00 ($0.00) $0.00 $0.00 $0.00 $0.00 $0.00 ($0.03) $0.00 $0.00
Transmission Facility Charges $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Ancillary $0.90 $0.90 $0.84 $1.24 $0.99 $0.91 $0.71 $0.76 $0.80 $0.72
Reactive $0.45 $0.41 $0.46 $0.76 $0.40 $0.37 $0.38 $0.42 $0.41 $0.44
Regulation $0.36 $0.32 $0.26 $0.25 $0.33 $0.23 $0.11 $0.14 $0.18 $0.12
Black Start $0.02 $0.02 $0.04 $0.14 $0.08 $0.08 $0.09 $0.09 $0.08 $0.08
Synchronized Reserves $0.07 $0.09 $0.04 $0.04 $0.12 $0.11 $0.05 $0.06 $0.06 $0.04
Non-Synchronized Reserves $0.00 $0.00 $0.00 $0.00 $0.02 $0.02 $0.01 $0.01 $0.02 $0.02
Day Ahead Scheduling Reserve (DASR) $0.01 $0.05 $0.05 $0.06 $0.05 $0.10 $0.07 $0.05 $0.05 $0.02
Administration $0.39 $0.40 $0.46 $0.45 $0.46 $0.47 $0.46 $0.52 $0.50 $0.51
PJM Administrative Fees $0.36 $0.37 $0.43 $0.42 $0.43 $0.43 $0.43 $0.48 $0.47 $0.47
NERC/RFC $0.02 $0.02 $0.02 $0.02 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03
RTO Startup and Expansion $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.00 $0.00 $0.00 $0.00
Energy Uplift (Operating Reserves) $0.80 $0.78 $0.74 $0.55 $1.11 $0.38 $0.17 $0.14 $0.23 $0.11
Demand Response $0.03 $0.03 $0.03 $0.08 $0.08 $0.02 $0.01 $0.01 $0.01 $0.00
Load Response $0.01 $0.01 $0.02 $0.01 $0.03 $0.02 $0.01 $0.01 $0.01 $0.00
Emergency Load Response $0.02 $0.02 $0.01 $0.06 $0.06 $0.00 $0.00 $0.00 $0.00 $0.00
Emergency Energy $0.00 $0.00 $0.00 $0.00 $0.01 $0.00 $0.00 $0.00 $0.00 $0.00
Total Price ($/MWh) $66.97 $63.28 $49.28 $53.93 $71.49 $56.87 $49.97 $53.23 $62.27 $50.33
Total Load (GWh 697,391 723,101 764,300 773,790 780,505 776,093 778,269 758,775 791,094 771,929
Total Billing ($ Billions) $46.70 $45.76 $37.67 $41.73 $55.80 $44.14 $38.89 $40.39 $49.27 $38.85

23 Note: The totals in this table include after the fact billing adjustments and may not match totals presented in past reports.
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Table A-3 shows the inflation adjusted average price, by component of the total wholesale power price per MWh, for
calendar years 1999 through 2019.*

Table A-3 Inflation adjusted total price per MWh by category: 1999 through 20192°
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Category $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh
Load Weighted Energy $33.04 $28.80 $33.45 $28.35 $36.24 $37.91 $52.37 $42.73 $48.06 $53.27 $29.46
Capacity $0.13 $0.23 $0.24 $0.1 $0.07 $0.08 $0.03 $0.08 $2.77 $5.88 $8.12
Capacity $0.13 $0.23 $0.24 $0.11 $0.07 $0.08 $0.02 $0.02 $2.73 $5.85 $8.11
Capacity (FRR) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Capacity (RMR) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.01 $0.06 $0.04 $0.03 $0.01
Transmission $3.38 $3.88 $3.25 $3.10 $3.20 $2.93 $2.73 $2.68 $2.76 $2.87 $3.18
Transmission Service Charges $3.31 $3.79 $3.17 $3.04 $3.13 $2.80 $2.24 $2.55 $2.69 $2.76 $3.04
Transmission Enhancement Cost Recovery $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.04 $0.08
Transmission Owner (Schedule 1A) $0.07 $0.08 $0.07 $0.06 $0.06 $0.08 $0.07 $0.07 $0.07 $0.07 $0.06
Transmission Seams Elimination Cost Assignment (SECA) $0.00 $0.00 $0.00 $0.00 $0.00 $0.04 $0.41 $0.06 $0.00 $0.00 $0.00
Transmission Facility Charges $0.01 $0.01 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Ancillary $0.40 $0.64 $0.68 $0.56 $0.80 $0.77 $0.98 $0.74 $0.78 $0.86 $0.59
Reactive $0.25 $0.27 $0.20 $0.18 $0.21 $0.22 $0.21 $0.23 $0.23 $0.25 $0.27
Regulation $0.15 $0.37 $0.48 $0.38 $0.44 $0.43 $0.66 $0.42 $0.49 $0.52 $0.26
Black Start $0.00 $0.00 $0.00 $0.00 $0.01 $0.01 $0.02 $0.02 $0.02 $0.02 $0.02
Synchronized Reserves $0.00 $0.00 $0.00 $0.01 $0.13 $0.11 $0.09 $0.07 $0.05 $0.06 $0.04
Non-Synchronized Reserves $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Day Ahead Scheduling Reserve (DASR) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.01 $0.00
Administration $0.22 $0.24 $0.66 $0.77 $0.93 $0.85 $0.61 $0.60 $0.58 $0.31 $0.25
PJM Administrative Fees $0.22 $0.25 $0.65 $0.77 $0.92 $0.79 $0.60 $0.59 $0.56 $0.29 $0.23
NERC/RFC $0.00 ($0.00) $0.01 $0.01 $0.01 $0.01 $0.00 ($0.00) $0.01 $0.01 $0.01
RTO Startup and Expansion $0.00 $0.00 $0.00 $0.00 $0.00 $0.05 $0.00 $0.01 $0.01 $0.01 $0.01
Energy Uplift (Operating Reserves) $0.50 $0.87 $1.15 $0.65 $0.78 $0.81 $0.88 $0.38 $0.51 $0.48 $0.36
Demand Response $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.02 $0.05 $0.03 $0.00
Load Response $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.02 $0.05 $0.03 $0.00
Emergency Load Response $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Emergency Energy $0.07 $0.02 $0.00 $0.00 $0.02 $0.00 $0.02 $0.00 $0.00 $0.00 $0.00
Total Price ($/MWh) $37.75 $34.68 $39.44 $33.54 $42.04 $43.36 $57.63 $47.23 $55.51 $63.71 $41.97
Total Load (GWh) 259,623 264,510 265,398 312,899 327,533 438,874 684,592 696,165 715,524 698,459 666,069
Total Billing ($ Billions) $9.80 $9.17 $10.47 $10.50 $13.77 $19.03 $39.45 $32.88 $39.72 $44.50 $27.95
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Category $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh  $/MWh
Load Weighted Energy $35.83  $33.01  $2480  $26.82  $36.37  $24.69  $19.68  $20.43  $24.65 $17.28
Capacity $9.02 $7.46 $4.69 $5.06 $6.31 $7.66 $7.38 $7.43 $8.37 $7.13
Capacity $9.00 $6.99 $4.26 $4.94 $6.15 $7.58 $7.38 $7.40 $8.34 $7.12
Capacity (FRR) $0.00 $0.38 $0.37 $0.07 $0.14 $0.09 $0.00 $0.00 $0.00 $0.00
Capacity (RMR) $0.01 $0.09 $0.06 $0.04 $0.03 ($0.00) ($0.00) $0.02 $0.03 $0.01
Transmission $3.21 $3.49 $3.74 $3.92 $4.41 $5.24 $5.67 $6.29 $6.10 $6.57
Transmission Service Charges $2.99 $3.23 $3.45 $3.61 $4.07 $4.84 $5.26 $5.82 $5.67 $6.16
Transmission Enhancement Cost Recovery $0.15 $0.20 $0.24 $0.25 $0.28 $0.34 $0.35 $0.42 $0.37 $0.35
Transmission Owner (Schedule 1A) $0.07 $0.06 $0.06 $0.06 $0.06 $0.06 $0.06 $0.06 $0.06 $0.06
Transmission Seams Elimination Cost Assignment (SECA) $0.00 ($0.00) $0.00 $0.00 $0.00 $0.00 $0.00 ($0.02) $0.00 $0.00
Transmission Facility Charges $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Ancillary $0.66 $0.64 $0.59 $0.86 $0.67 $0.62 $0.48 $0.50 $0.51 $0.46
Reactive $0.33 $0.29 $0.32 $0.53 $0.27 $0.25 $0.26 $0.28 $0.26 $0.28
Regulation $0.27 $0.23 $0.18 $0.17 $0.22 $0.16 $0.07 $0.09 $0.12 $0.07
Black Start $0.01 $0.01 $0.03 $0.10 $0.05 $0.05 $0.06 $0.06 $0.05 $0.05
Synchronized Reserves $0.05 $0.07 $0.03 $0.03 $0.08 $0.08 $0.04 $0.04 $0.04 $0.03
Non-Synchronized Reserves $0.00 $0.00 $0.00 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01
Day Ahead Scheduling Reserve (DASR) $0.01 $0.04 $0.03 $0.04 $0.03 $0.07 $0.05 $0.03 $0.03 $0.01
Administration $0.29 $0.29 $0.33 $0.31 $0.32 $0.32 $0.31 $0.34 $0.32 $0.32
PJM Administrative Fees $0.27 $0.26 $0.30 $0.29 $0.29 $0.29 $0.29 $0.32 $0.30 $0.30
NERC/RFC $0.02 $0.01 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
RTO Startup and Expansion $0.01 $0.01 $0.01 $0.01 $0.01 $0.00 $0.00 $0.00 $0.00 $0.00
Energy Uplift (Operating Reserves) $0.59 $0.56 $0.52 $0.38 $0.77 $0.26 $0.12 $0.09 $0.15 $0.07
Demand Response $0.02 $0.02 $0.02 $0.05 $0.05 $0.01 $0.01 $0.00 $0.00 $0.00
Load Response $0.01 $0.01 $0.01 $0.01 $0.02 $0.01 $0.01 $0.00 $0.00 $0.00
Emergency Load Response $0.01 $0.01 $0.01 $0.04 $0.04 $0.00 $0.00 $0.00 $0.00 $0.00
Emergency Energy $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Total Price ($/MWh) $49.63 $45.48 $34.69 $37.41 $48.90 $38.81 $33.64 $35.09 $40.1 $31.83
Total Load (GWh) 697,391 723,101 764,300 773,790 780,505 776,093 778,269 758,775 791,094 771,929
Total Billing ($ Billions) $34.61 $32.88 $26.52 $28.95 $38.17 $30.12 $26.18 $26.62 $31.73 $24.57

24 US Consumer Price Index for all items, Urban Consumers (base period: January 1998), published by Bureau of Labor Statistics. <http://[download.bls.gov/pub/time.series/cu/cu.data. 1 Allltems> (January 14,
2020).
25 Note: The totals in this table include after the fact billing adjustments and may not match totals presented in past reports.
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Table A-4 shows the percent of average price, by component of the wholesale power price per MWh, for calendar
years 1999 through 2019.

Table A-4 Percent of total price per MWh by category: 1999 through 2019

Percent  Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
of Total of Total of Total of Total of Total of Total of Total of Total of Total of Total of Total
Charges Charges Charges Charges Charges Charges Charges Charges Charges Charges Charges

Category 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Load Weighted Energy 87.5% 83.1% 84.8% 84.50% 86.2% 87.4% 90.9% 90.5% 86.5% 83.6% 70.1%
Capacity 0.4% 0.7% 0.6% 0.3% 0.2% 0.2% 0.1% 0.2% 5.0% 9.2% 19.4%
Capacity 0.4% 0.7% 0.6% 0.3% 0.2% 0.2% 0.0% 0.0% 4.9% 9.2% 19.4%
Capacity (FRR) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Capacity (RMR) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.0% 0.0%
Transmission 9.0% 11.2% 8.2% 9.3% 7.6% 6.8% 4.7% 5.7% 5.0% 4.5% 7.6%
Transmission Service Charges 8.8% 10.9% 8.0% 9.1% 7.5% 6.5% 3.9% 5.4% 4.8% 4.3% 7.2%
Transmission Enhancement Cost Recovery 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.2%
Transmission Owner (Schedule 1A) 0.2% 0.2% 0.2% 0.2% 0.1% 0.2% 0.1% 0.1% 0.1% 0.1% 0.2%
Transmission Seams Elimination Cost Assignment (SECA) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Transmission Facility Charges 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Ancillary 1.1% 1.8% 1.7% 1.7% 1.9% 1.8% 1.7% 1.6% 1.4% 1.4% 1.4%
Reactive 0.7% 0.8% 0.5% 0.5% 0.5% 0.5% 0.4% 0.5% 0.4% 0.4% 0.7%
Regulation 0.4% 1.1% 1.2% 1.1% 1.1% 1.0% 1.1% 0.9% 0.9% 0.8% 0.6%
Black Start 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Synchronized Reserves 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 0.2% 0.1% 0.1% 0.1% 0.1%
Non-Synchronized Reserves 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Day Ahead Scheduling Reserve (DASR) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Administration 0.6% 0.7% 1.7% 2.3% 2.2% 2.0% 1.1% 1.3% 1.0% 0.5% 0.6%
PJM Administrative Fees 0.6% 0.7% 1.7% 2.3% 2.2% 1.8% 1.0% 1.3% 1.0% 0.5% 0.6%
NERC/RFC 0.0% -0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.0% 0.0% 0.0% 0.0%
RTO Startup and Expansion 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Energy Uplift (Operating Reserves) 1.3% 2.5% 2.9% 1.9% 1.9% 1.9% 1.5% 0.8% 0.9% 0.8% 0.9%
Demand Response 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.0%
Load Response 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.0%
Emergency Load Response 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Emergency Energy 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total Price 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0% _ 100.0%

Percent  Percent Percent Percent Percent Percent Percent Percent Percent Percent
of Total of Total of Total of Total of Total of Total of Total of Total of Total of Total
Charges Charges Charges Charges Charges Charges Charges Charges Charges Charges

Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Load Weighted Energy 72.2% 72.6% 71.5% 71.7% 74.3% 63.6% 58.5% 58.2% 61.4% 54.3%
Capacity 18.2% 16.4% 13.5% 13.5% 12.9% 19.8% 21.9% 21.2% 20.9% 22.4%
Capacity 18.1% 15.4% 12.3% 13.2% 12.6% 19.6% 21.9% 21.1% 20.8% 22.4%
Capacity (FRR) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Capacity (RMR) 0.0% 0.2% 0.2% 0.1% 0.1% -0.0% -0.0% 0.1% 0.1% 0.0%
Transmission 6.5% 7.7% 10.8% 10.5% 9.0% 13.5% 16.9% 17.9% 15.2% 20.6%
Transmission Service Charges 6.0% 7.1% 9.9% 9.7% 8.3% 12.5% 15.6% 16.6% 14.1% 19.4%
Transmission Enhancement Cost Recovery 0.3% 0.4% 0.7% 0.7% 0.6% 0.9% 1.0% 1.2% 0.9% 1.1%
Transmission Owner (Schedule 1A) 0.1% 0.1% 0.2% 0.2% 0.1% 0.2% 0.2% 0.2% 0.2% 0.2%
Transmission Seams Elimination Cost Assignment (SECA) 0.0% -0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.0% 0.0% 0.0%
Transmission Facility Charges 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Ancillary 1.3% 1.4% 1.7% 2.3% 1.4% 1.6% 1.4% 1.4% 1.3% 1.4%
Reactive 0.7% 0.6% 0.9% 1.4% 0.6% 0.7% 0.8% 0.8% 0.7% 0.9%
Regulation 0.5% 0.5% 0.5% 0.5% 0.5% 0.4% 0.2% 0.3% 0.3% 0.2%
Black Start 0.0% 0.0% 0.1% 0.3% 0.1% 0.1% 0.2% 0.2% 0.1% 0.2%
Synchronized Reserves 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.1% 0.1% 0.1% 0.1%
Non-Synchronized Reserves 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Day Ahead Scheduling Reserve (DASR) 0.0% 0.1% 0.1% 0.1% 0.1% 0.2% 0.1% 0.1% 0.1% 0.0%
Administration 0.6% 0.6% 0.9% 0.8% 0.6% 0.8% 0.9% 1.0% 0.8% 1.0%
PJM Administrative Fees 0.5% 0.6% 0.9% 0.8% 0.6% 0.8% 0.9% 0.9% 0.