
 

 

UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

PJM Interconnection, L.L.C. ) Docket No. ER19-1486-000 
   
PJM Interconnection, L.L.C. ) Docket No. EL19-58-000 
   
  (Not consolidated) 

MOTION FOR LEAVE TO ANSWER AND ANSWER OF  
THE ELECTRIC POWER SUPPLY ASSOCIATION 

Pursuant to Rules 212 and 213 of the Rules of Practice and Procedure of the 

Federal Energy Regulatory Commission (the “Commission” or “FERC”),1 the Electric 

Power Supply Association (“EPSA”)2 hereby respectfully requests leave to answer3 and 

answers certain of the comments on, and protests to, the March 29, 2019 filings of PJM 

Interconnection, L.L.C. (“PJM”) in the above-captioned proceedings.4  The ER19-1486 

                                                      
1  18 C.F.R. §§ 385.212, 385.213 (2018). 
2  Launched over 20 years ago, EPSA is the national trade association representing leading 
independent power producers and marketers.  EPSA members provide reliable and competitively 
priced electricity from environmentally responsible facilities using a diverse mix of fuels and 
technologies.  Power supplied on a competitive basis collectively accounts for 40 percent of the 
U.S. installed generating capacity.  EPSA seeks to bring the benefits of competition to all power 
customers.  This pleading represents the position of EPSA as an organization, but not necessarily 
the views of any particular member with respect to any issue. 
3  Although the Commission’s procedural rules do not allow for answers to protests as a 
matter of right, the Commission regularly accepts otherwise impermissible answers where, as 
here, they will assist the Commission’s understanding of the record and its decision-making.  See, 
e.g., American Mun. Power, Inc. v. Midcontinent Indep. Sys. Operator, Inc., 167 FERC ¶ 61,148 
at P 75 (2019); PJM Interconnection, L.L.C., 158 FERC ¶ 61,133 at P 12 (2017); Big Rivers Elec. 
Corp. v. Midcontinent Indep. Sys. Operator, Inc., 158 FERC ¶ 61,132 at P 28 (2017); PJM 
Interconnection, L.L.C., 157 FERC ¶ 61,152 at P 17 (2016); Arizona Pub. Serv. Co., 153 FERC 
¶ 61,157 at P 26 (2015). 
4  See Enhanced Price Formation in Reserve Markets of PJM Interconnection, L.L.C., 
Docket No. ER19-1486-000 (filed Mar. 29, 2019) (the “ER19-1486 Filing”); Enhanced Price 
Formation in Reserve Markets of PJM Interconnection, L.L.C., Docket No. EL19-58-000 (filed 
Mar. 29, 2019) (the “EL19-58 Filing” and, together with the ER19-1486 Filing, the “March 29 
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and EL19-58 Filings propose revisions to the PJM Open Access Transmission Tariff (the 

“Tariff”) and the Amended and Restated Operating Agreement of PJM (the “Operating 

Agreement”),5 respectively, intended to improve price formation in the PJM-administered 

reserve markets.  As discussed in EPSA’s earlier comments, the existing market rules 

relating to operating reserve are unjust and unreasonable, and PJM’s proposed reforms 

are just and reasonable.6  As discussed below and in the supplemental affidavit of Paul M. 

Sotkiewicz provided in Attachment A hereto (the “Sotkiewicz Supplemental Affidavit”), 

there is no merit to protestors’ objections to the March 29 Filings, including calls for 

revisions to the Reliability Pricing Model (“RPM”) market rules that are well beyond the 

scope of these proceedings, and the Commission should adopt the changes PJM has 

proposed. 

I. ANSWER 

A. The Commission Should Reject Protestors’ Attempts to Expand the 
Scope of this Proceeding to Include RPM Rules and Payments 

The Independent Market Monitor for PJM (the “IMM”) and various other parties 

filed comments asking the Commission to expand the scope of these proceedings to 

encompass the rules governing the RPM market and payments for capacity committed 

through that market.7  Most of these requests arise from the fact that the energy and 

                                                      
Filings”).  EPSA has deliberately attempted to limit the scope of this answer as much as possible.  
Its decision not to address particular assertions or arguments should not be construed as 
acceptance of, or agreement with, such arguments or assertions. 
5  Capitalized terms not otherwise defined herein have the meaning set forth in the Tariff and 
the Operating Agreement or, if not defined therein, in the March 29 Filings. 
6  See Supporting Comments of the Electric Power Supply Association, Docket Nos. ER19-
1486-000, et al. (filed May 15, 2019). 
7  See, e.g., Protest of the Independent Market Monitor for PJM at 51-55, Docket Nos. ER19-
1486-000, et al. (filed May 15, 2019) (the “IMM Protest”); Protest of the PJM Load/Customer 
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ancillary services (“EAS”) offset used in setting the Net Cost of New Entry (“CONE”) is 

calculated based on historical revenues, which means that any increase in operating 

reserve revenues resulting from the March 29 Filings will not immediately be offset by a 

reduction in Net CONE and associated capacity market revenues.  The IMM, for example, 

alleges that the lag inherent in the calculation of the EAS offset prescribed by the 

currently-effective RPM rules will result in a “double payment of scarcity rents”8 

necessitating a “true up for the first four delivery years” after implementation of the PJM’s 

proposal.9  As discussed below, attempts to inject RPM-related issues into these 

proceedings are procedurally improper and otherwise without merit. 

1. Protestors’ Challenges to RPM Rules and Payments are 
Procedurally Improper 

PJM’s filing under Section 205 of the Federal Power Act (“FPA”)10 (the ER19-1486 

Filing) did not propose any changes to the EAS offset or other components of the RPM 

rules, and, similarly, PJM’s filing under Section 206 of the FPA11 (the EL19-58 Filing) did 

not challenge the lawfulness of the EAS offset or the RPM rules in general.  Most 

                                                      
Coalition at 44-48, 66-67, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (the “Coalition 
Protest”); Comments of the Organization of PJM States, Inc. at 5-25, Docket Nos. ER19-1486-
000, et al. (filed May 15, 2019) (the “OPSI Comments”); Protest of Clean Energy Advocates at 7-
17, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (“Advocates Protest”); Comments of 
the Institute for Policy Integrity at New York University School of Law at 17-23, Docket Nos. ER19-
1486-000, et al. (filed May 15, 2019) (“Institute Comments”); Comments and Limited Protest 
Submitted on Behalf of the Staff of the Public Utilities Commission of Ohio at 3-6, Docket 
Nos. ER19-1486-000, et al. (filed May 15, 2019); Comments of Old Dominion on Reserve Price 
Formation Proposal at 12-13, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (“ODEC 
Comments”). 
8  IMM Protest at 55. 
9  Id. at 53. 
10  16 U.S.C. § 824d (2018). 
11  16 U.S.C. § 824e (2018). 
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protestors concede as much,12 even as they seek changes to the RPM rules and 

reductions in, or other rebates of, capacity payments determined in accordance with those 

rules.  The Commission has consistently recognized that concerns about market rules 

that an independent system operator (“ISO”) or regional transmission owner (“RTO”) does 

not propose to change “are beyond the scope of th[e applicable] FPA section 205 

proceeding” and has advised intervenors that, “[t]o the extent a party is concerned that a 

specific element of the [market rules] outside of the revisions that [the ISO/RTO] 

proposes . . .  is unjust and unreasonable or unduly discriminatory or preferential, it may 

file a complaint under section 206 of the FPA.”13  The Commission has been similarly 

clear that such “[c]omplaints must be filed separately from motions to intervene and 

protests.”14 

The IMM takes a somewhat different tack, insisting that “[d]espite PJM’s attempt 

to misdirect the Commission by focusing on the reserve markets alone, the March 29[] 

                                                      
12  See, e.g., Coalition Protest at 46 (“In its Section 205 filing, PJM does not propose any 
changes to its existing rules governing the calculation of the [EAS] offset.” (footnote omitted)); id., 
Attachment A, Affidavit of Ali Al-Jabir at ¶ 7 (“As part of its filing, PJM does not propose to make 
any changes to its current rules governing the calculation of the EAS revenue offset.”); Maryland 
Public Service Commission Protest and Comments at 13, Docket Nos. ER19-1486-000, et al. 
(filed May 15, 2019) (“PJM proposes no transition mechanism . . . .”); ODEC Comments at 12 
(acknowledging that the EAS offset is “estimated using three years of historical data”). 
13  Southwest Power Pool, Inc., 161 FERC ¶ 61,261 at P 47 (2017).  See also, e.g., PJM 
Interconnection, L.L.C., 145 FERC ¶ 61,035 at n.19 (2013) (“Intervenor-proposed changes to 
PJM's existing tariff must be made through a complaint under section 206 of the FPA and not 
through protests to a section 205 filing.” (citing Otter Tail Power Co., 137 FERC ¶ 61,225 at P 23 
(2011)). 
14  PJM Interconnection, L.L.C., 166 FERC ¶ 61,093 at n.11 (2019).  See also, e.g., Entergy 
Servs., Inc., 116 FERC ¶ 61,132 at P 16 (2006); Louisiana Power & Light Co., 50 FERC ¶ 61,040 
at 61,062-63 & n.3 (1990); Entergy Servs., Inc., 52 FERC ¶ 61,317 at 62,270 (1990); Missouri 
Basin Mun. Power Agency v. Midwest Energy Co., 55 FERC ¶ 61,464 at 62,533 (1991); Yankee 
Atomic Elec. Co., 60 FERC ¶ 61,316 at 62,096-97 n.19 (1992). 
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[F]iling[s are] about the entire PJM market design . . . .”15  The basis for this curious 

assertion is that PJM’s proposals will “increase total compensation for generation, by 

increasing energy and reserve market revenue without an offset in the capacity market.”16  

The IMM’s argument proves too much.  Virtually any proposed change to market rules for 

one product or another will increase (or decrease) “total compensation for generation,”17 

and, regardless of how the EAS offset is calculated, it is unrealistic to expect changes in 

EAS revenues to translate into instantaneous decreases (or increases) in capacity 

revenues.  The Commission has consistently declined to expand the scope of 

proceedings based on theories like those advanced by the IMM.  For example, it has 

rejected arguments by suppliers that just and reasonable changes to energy market 

mitigation should be delayed or phased-in to account for the fact that they relied on those 

rules in submitting their bids into forward capacity auctions.18  

Importantly, the RPM market rules reside in the Tariff, not the Operating 

Agreement.19  PJM only proposed changes to the Tariff in the ER19-1486 Filing, a rate 

change filing under Section 205 of the FPA,20 and that filing did not contemplate any 

changes to the RPM market rules, much less any specific changes to the EAS offset or 

Net CONE.  As the U.S. Court of Appeals for the District of Columbia held in NRG Power 

                                                      
15  IMM Protest at 52. 
16  Id.  
17  Id. 
18  See ISO New England Inc., 130 FERC ¶ 61,188 (2010).  See also Midwest Indep. 
Transmission Sys. Operator, Inc., 129 FERC ¶ 61,018 at PP 18, 33-34 (2009) (accepting 
proposed tariff changes over objections that certain reservations should be grandfathered 
because they were made in reliance on existing rules), reh’g denied, 131 FERC ¶ 61,273 (2010). 
19  See Tariff, Attachment DD (setting forth the RPM market rules). 
20  16 U.S.C. § 824d (2018). 
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Marketing LLC v. FERC,21 “Section 205 does not allow FERC to make modifications to a 

proposal that transform the proposal into an entirely new rate of FERC’s own making.”22  

But that is precisely what the IMM and others would have the Commission do when they 

insist that “additional market design changes,” such as changes to the calculation of the 

EAS offset, are “required” in connection with PJM’s proposed changes to the operating 

reserves market rules.23  As it has in past FPA Section 205 proceedings, the Commission 

should reject these proposals, on the grounds that “[t]he existing historic EAS Offset 

calculation methodology has previously been accepted as just and reasonable, and PJM 

does not seek to revise it in this section 205 proceeding.”24 

2. Proposed Changes to the EAS Offset and Other RPM Rules are 
Otherwise Unlawful, Unnecessary and Inappropriate 

To be sure, there are advantages and disadvantages to calculating the EAS offset 

based on historical, rather than projected, data.  But the fact remains that, under the RPM 

market rules previously approved by the Commission and currently in effect, PJM 

calculates the EAS offset based on historical data.  Increases in energy and ancillary 

                                                      
21  862 F.3d 108 (D.C. Cir. 2017). 
22  Id. at 110. 
23  IMM Protest at 52.  Even if one could disregard the fact that the FPA Section 206 filing 
before the Commission in these proceedings, the EL19-58 Filing, was directed at the Operating 
Agreement, not the Tariff, there would be no legitimate or lawful way to stretch the scope of that 
filing to cover the EAS offset or other provisions of the RPM market rules.  See, e.g., Northern 
Ind. Pub. Serv. Co. v. Midcontinent Indep. Sys. Operator, Inc., 158 FERC ¶ 61,049 at P 23 (2017) 
(“[T]he fact that the goal of the Complaint may have been to support the development of 
transmission to relieve congestion does not bring all reforms capable of achieving that result 
within the scope of the Complaint.” (emphasis in original)); North Carolina Elec. Membership 
Corp. v. Virginia Elec. & Power Co., 52 FERC ¶ 61,298 at 62,198 (1990) (refusing to expand the 
scope of a complaint proceeding regarding the quality of service to a complainant-cooperative’s 
members “to a general investigation of the level of service to all customers”). 
24  PJM Interconnection, L.L.C., 149 FERC ¶ 61,183 at P 140 (2014) (“PJM II”), on reh’g, 153 
FERC ¶ 61,035 (2015). 
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services revenues resulting from implementation of the reforms proposed in the March 29 

Filings will flow through the EAS offset but with a lag, which is, as PJM observed, 

“precisely the manner in which the EAS Revenue Offset is designed to work . . . .”25  As 

the Commission noted in a recent order, “the existing historic EAS Offset calculation 

methodology, which PJM does not propose to change, has previously been accepted as 

just and reasonable . . . .”26  In that same order, the Commission acknowledged “PJM’s 

concern regarding the inherent difficulty of estimating energy market revenues that will 

be realized in future years” and found its “election to continue using historic data to 

calculate the EAS Offset is a reasonable method by which to account for the EAS 

revenues earned by generators.”27  PJM reiterated its concern about the difficulty of 

estimating energy market revenues in the March 29 Filings.28  Even if, notwithstanding 

PJM’s concern, using projected data would be superior to the current approach of using 

historical data, however, that would not be sufficient to establish that the current approach 

is unjust and unreasonable.29 

That being said, EPSA fully agrees that, as the Commission observed more than 

                                                      
25  ER19-1486 Filing, Transmittal Letter at 71.  See also EL19-58 Filing, Transmittal Letter 
at 70 (same). 
26  See PJM Interconnection, L.L.C., 167 FERC ¶ 61,029 at P 119 (2019) (“PJM III”).  See 
also PJM II, 149 FERC ¶ 61,183 at P 140 (same). 
27  Id. 
28  See ER19-1486 Filing, Transmittal Letter at 70 (explaining that the historic calculation 
“approach was consciously chosen with the knowledge that any predictions of actual future year 
EAS revenues will be inherently wrong”); EL19-58 Filing, Transmittal Letter at 69 (same). 
29  See, e.g., Entergy Servs., Inc., 116 FERC ¶ 61,275 at P 32 (2006) (a rate need not “be 
perfect, or the most desirable way of doing things, it need only be just and reasonable” (footnote 
omitted)), on clarification, 119 FERC ¶ 61,013 (2007); Louisville Gas & Elec. Co., 114 FERC 
¶ 61,282 at P 29 (“[T]he just and reasonable standard under the FPA is not so rigid as to limit 
rates to a ‘best rate’ or ‘most efficient rate’ standard.”), on reh’g sub nom. E.ON U.S. LLC, 116 
FERC ¶ 61,020 (2006). 
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a decade ago, “the design and implementation of a forward market should be continually 

evaluated and changes made when necessary.”30  Parties that would like PJM to 

“implement a forward-looking [EAS] offset”31 are certainly free to pursue the issue in the 

PJM stakeholder process, as Commissioner Glick has suggested.32  Even assuming 

arguendo that a forward-looking EAS offset could be shown to be just and reasonable, 

however, selective, out-of-cycle adjustments, including rebate mechanisms like the IMM’s 

proposed “true up,”33 targeted solely at certain changes or changes during certain time 

periods (i.e., effectively toggling between a backward-looking calculation and a forward-

looking calculation depending on what achieves the highest EAS offset) are manifestly 

unjust and unreasonable.   

As the Commission has recognized in rejecting past requests for selective, out-of-

cycle adjustments to demand curves, even if a particular change “could have a significant 

impact on the estimated CONE, the true impact on rates is not clear since offsetting 

factors may exist.”34  Even where one looks solely at the EAS offset, a single element of 

the Net CONE calculation, the data strongly support the Commission’s policy.  Dr. 

                                                      
30  Maryland Pub. Serv. Comm’n v. PJM Interconnection, L.L.C., 124 FERC ¶ 61,276 at P 24 
(2008) (footnote omitted), on reh’g, 127 FERC ¶ 61,274 (2009), aff’d sub nom. Maryland Pub. 
Serv. Comm’n v. FERC, 632 F.3d 1283 (D.C. Cir. 2011). 
31  Coalition Protest at 66 (citation omitted).  See also, e.g., OPSI Protest at 22 (proposing to 
modify the current rules “by abandoning the historical [EAS] revenue method for a forward-looking 
calculation of [EAS] revenues”); Advocates Protest at 16 (suggesting that PJM could “adopt a 
forward-looking EAS offset”); Institute Comments at 22 (suggesting that the Commission “require 
PJM to move to a forward-looking approach to calculating the EAS Offset”). 
32  See PJM III, 167 FERC ¶ 61,029 at 61,126 (Glick, Comm’r, concurring) (“I encourage PJM 
and its stakeholders to initiate a process to develop a forward-looking methodology for 
determining [EAS] revenue estimates.”). 
33  IMM Protest at 53. 
34  Independent Power Producers of N.Y., Inc. v. New York Indep. Sys. Operator, Inc., 125 
FERC ¶ 61,311 at P 33 (2008) (“IPPNY”). 
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Sotkiewicz compares the EAS offsets in three PJM zones with actual, realized energy 

and ancillary services revenues in those zones over seven Delivery Years and shows 

that, “in some zones, the historic, realized EAS revenues have been higher (BGE); in 

others, they have been lower (PSEG); and in others, they have switched between being 

higher and lower (ComEd).”35 

In rejecting selective, out-of-cycle adjustments, the Commission has held that the 

proponent of an out-of-cycle adjustment to demand curves 

must take into account all changes relevant to the setting of 
the [applicable] Demand Curves following their effective date, 
including changes in all cost and revenue components of the 
Demand Curve, and not just a change in [one] component.  
Commission precedent as well as equity considerations 
requires that we consider all changes that would affect the 
current rate, including any offsetting factors, in determining 
whether the currently approved Demand Curve has become 
unjust and unreasonable.36 

As the foregoing passage indicates, selective, out-of-cycle adjustments also implicate 

broader Commission policies extending beyond the capacity market rules setting.  Chief 

among these is the longstanding cost-based ratemaking policy under which the 

Commission “generally does not permit single-issue ratemaking, disfavoring selective 

out-of-period adjustments . . . to reflect changes in certain component costs, without 

considering offsetting effects due to changes in other component costs.”37  Allowing 

                                                      
35  Sotkiewicz Supplemental Affidavit, ¶ 56. 
36  IPPNY, 125 FERC ¶ 61,311 at P 33 (citation omitted). 
37  Indicated RTO Transmission Owners, 161 FERC ¶ 61,018 at P 13 (2017) (citation 
omitted).  See also Carolina Power & Light Co. v. FERC, 860 F.2d 1097, 1102 (D.C. Cir. 1988) 
(stating that “[t]he Commission has long refused . . . to make a ‘spot adjustment’ to established 
rates on the basis of discrete changes in one component of a utility’s costs” in light of its view that 
“rates should ordinarily be adjusted only upon a comprehensive review of cost-of-service data” 
and a recognition of “the possible unfairness inherent in entertaining spot adjustments only in the 
customers’ favor” (emphasis in original) (citation omitted)). 
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selective, out-of-cycle adjustments to the VRR curves or payments resulting from the 

application of those curves like those urged by various protestors would be grossly unfair 

and would invite future requests for selective, out-of-cycle adjustments, not only to 

demand curves but to rates determined on a traditional, cost-of-service basis. 

Where RPM Auctions that have already been run (or that will already have been 

run when the proposed reforms take effect) are concerned, proposals to implement a 

“true up”38 or otherwise to modify, directly or indirectly, capacity payments also run afoul 

of Commission precedent on disturbing the outcomes of past auctions that were 

conducted in accordance with Commission-approved market rules.  The Commission has 

repeatedly and consistently refused to require re-running or re-settlement of auctions 

“when doing so would create uncertainty and undermine confidence in the markets, and 

when customers cannot revisit their past economic decisions.”39  The Commission has 

properly recognized that disturbing the results of past auctions is particularly problematic 

in the case of RPM and other forward auctions, explaining: 

[T]he purpose of RPM was to obtain forward binding 
commitments from capacity resources to be available in order 
to ensure reliability, and to create sufficient incentives for new 
generation projects and demand resources to participate in 
the program. . . .  Changing a rate and quantity already 
determined in accordance with existing tariff provisions on 
which parties have relied would defeat the purpose of the 

                                                      
38  IMM Protest at 53. 
39  California Indep. Sys. Operator Corp., 151 FERC ¶ 61,247 at n.46 (2015) (citing Midwest 
Indep. Transmission Sys. Operator, Inc., 132 FERC ¶ 61,184 at PP 128-29 (2010); New York 
Indep. Sys. Operator, Inc., 92 FERC ¶ 61,073 at 61,307 (2000), on reh’g, 97 FERC ¶ 61,154 
(2001); Towns of Concord v. FERC, 955 F.2d 67, 76 (D.C. Cir. 1992)).  See also, e.g., Astoria 
Generating Co. L.P. v. New York Indep. Sys. Operator, Inc., 140 FERC ¶ 61,189 at P 141 (2012) 
(“Re-running past auctions would create market uncertainty for market participants and require 
resolving complex questions.”), on reh’g, 151 FERC ¶ 61,044, on reh’g, 153 FERC ¶ 61,274 
(2015).   
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forward binding commitment, and undo the incentives for new 
capacity resources.40 

No party has even alleged in these proceedings that PJM failed to conduct the 

RPM Auctions for the 2020/2021 or 2021/2022 Delivery Years in accordance with the 

applicable market rules or that it will fail to conduct the Base Residual Auction for the 

2022/2023 Delivery Year in accordance with the applicable market rules.  To the contrary, 

their grievances clearly lie not with PJM’s administration of the RPM market rules but with 

the rules themselves.41  And, to be clear, there can be no legitimate claim that this is a 

case of market rules failing to operate as intended, because the time lag that these parties 

now find so objectionable has been a recognized feature of the RPM rules since the 

outset.42  To the contrary, their objection appears to be that the historic EAS offset has 

worked – and, until modified or replaced, will continue to work – exactly as intended at a 

time when energy and ancillary revenues are expected to increase.  That hardly provides 

a sound basis for departing from established Commission precedent against disturbing 

the results of auctions that have already been run.43 

                                                      
40  Maryland PSC, 124 FERC ¶ 61,276 at P 26. 
41  See, e.g., OPSI Comments at 9 (arguing that PJM’s proposal would “render[] the current 
three-year historical calendar method for calculating the [EAS] offset unjust and unreasonable 
through delivery year 2026/2027”). 
42  See PJM Interconnection, L.L.C., 115 FERC ¶ 61,079 at P 146 (“We note that PJM’s 
proposal includes a feature that reduces capacity market revenues (and thus, the importance of 
capacity markets in eliciting adequate infrastructure) as energy market revenues increase, albeit 
with a lag.” (emphasis added)), on reh’g, 117 FERC ¶ 61,331 (2006), on reh’g, 119 FERC ¶ 
61,318 (“PJM I”), on reh’g, 121 FERC ¶ 61,173 (2007), aff’d sub nom. Public Serv. Elec. & Gas 
Co. v. FERC, 324 Fed.Appx. 1 (D.C. Cir. Mar. 17, 2009)[. 
43  See, e.g., West Deptford Energy, LLC v. FERC, 766 F.3d 10, 20 (D.C. Cir. 2014) (“It is 
textbook administrative law that an agency must ‘provide[] a reasoned explanation for departing 
from precedent or treating similar situations differently . . . .’” (citation omitted)).   
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B. The Reformed Operating Reserve Market Would Not Duplicate the 
Role of the RPM Market, Which Will Continue to Play a Vital Role in the 
PJM Market Structure 

Various parties suggest that the reforms proposed in the March 29 Filings would 

have the operating reserve market duplicating the role of the RPM market.  The IMM, for 

instance, maintains that “the purpose of the extended ORDC is the same as the capacity 

market” and concludes that the proposed reforms are, therefore, unnecessary.44  Other 

parties appear to take a similar view of the roles of the reformed operating reserve and 

RPM markets but reach the opposite conclusion, suggesting that the reforms proposed 

in the March 29 Filings will render the RPM market unnecessary.45  As an initial matter, 

these and other generalized grievances about the RPM market design46 are, like issues 

related to the EAS offset, clearly well beyond the scope of these proceedings and thus 

are procedurally improper.47  Even leaving that fatal procedural flaw aside, however, these 

contentions are unsupported and ignore the critical role that RPM plays – and will 

                                                      
44  IMM Protest at 8. 
45  See, e.g., Comments of the R Street Institute at 5, Docket Nos. ER19-1486-000, et al. 
(filed May 15, 2019) (asserting that “a market design shaped around an increasingly robust ORDC 
is an off-ramp from, and an eventual substitute for, the forward capacity market, . . . which have 
been the cause of so much undue trouble in recent years”); Comments of the Energy Trading 
Institute at 7-8, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (suggesting that “PJM 
staff and its stakeholders should focus on getting the prices right in the energy market and not on 
continual and Sisyphean revising of the capacity market constructs to meet newly arising needs”). 
46  See, e.g., Advocates Protest at 2 (arguing that “the fact that PJM emphasizes inadequate 
compensation of reserves as one of the grounds for its reforms while the capacity market supports 
reserves margins on the order of 30% only emphasizes the degree to which the capacity market 
is failing to procure necessary resources”); Comments of the FirstEnergy Utility Companies at 5, 
Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (urging the Commission to “direct[] PJM 
to perform a holistic review of its existing wholesale market construct, and implement reforms that 
value certain key resource attributes, such as fuel security, fuel diversity, and resilience”). 
47  See supra Section I.A.1. 
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continue to play, regardless of whether or not the reforms proposed in the March 29 

Filings are adopted – in the overall PJM market structure. 

As Dr. Sotkiewicz explains, the RPM and reserve markets fulfill different functions 

in PJM.48  The reforms proposed in the March 29 Filings will not eliminate the need for a 

robust RPM market, and suggestions to the contrary “reveal a fundamental 

misunderstanding of the rationales for an ORDC and a Capacity Market construct.”49  The 

capacity market provides a resource adequacy reliability call option needed for PJM to 

meet the 1 day in 10 years Loss of Load Expectation (“LOLE”) requirement prescribed by 

ReliabilityFirst Corporation (“RFC”),50 and it does so on a three-year forward basis to 

provide “greater assurance of a stable and sustainable supply of capacity resources.”51  

Under PJM’s market design, PJM minimizes the cost of satisfying the 1-in-10 LOLE 

criteria by procuring capacity from a broad swath of resources that have resource 

adequacy value, without regard to the resources’ response times and other attributes that 

may be needed in real-time operations.52  To participate in the RPM Auctions, resources 

are required to qualify as Capacity Performance Resources under Section 5.5A of 

Attachment DD to the Tariff, but are not required to be capable of, much less actually 

provide, operating reserves.  To the contrary, the RPM rules expressly permit non-

dispatchable resources, including Intermittent Resources, to qualify as Capacity 

                                                      
48  See Sotkiewicz Supplemental Affidavit, ¶¶ 6-8, 33-53.   
49  Id., ¶ 33.   
50  See id., ¶ 39.   
51  PJM I, 119 FERC ¶ 61,318 at P 2 (also finding that “the RPM market design is a just and 
reasonable method of managing resource adequacy and ensuring reliable energy supplies within 
PJM”). 
52  See Sotkiewicz Supplemental Affidavit, ¶¶ 38-42.   
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Performance Resources.53  As Dr. Sotkiewicz states, PJM’s capacity market “is a 

predicate to maintaining real-time operations under a limited set of conditions (peak load 

periods), but it is not the same as ensuring reliability in real-time operations.”54  In other 

words, RPM is necessary but not sufficient to ensure reliable real-time operations.  

Accordingly, PJM, as the system operator, must separately procure complementary 

products, including operating reserves, in order to maintain reliability in real-time.   

In contrast to the RPM market, the PJM reserve markets are near-term markets 

that are designed to procure resources with specific characteristics that permit them to 

respond quickly to changes in load or generation to meet the minimum reserve 

requirement (“MRR”).55  Accordingly, the Commission has long recognized that reserves 

and capacity are two separate products, as “[t]echnical considerations may limit the units 

capable of providing . . . Operating Reserve-Spinning, and Operating Reserve-

Supplemental services as compared to the broader set of units capable of providing 

energy or capacity . . . .”56  The reserve market thus does not obviate the need for the 

capacity market, but instead meets a critical minute-to-minute reliability need and 

provides a separate avenue to “compensate resources for the incremental cost of 

maintaining fast-start generating resources.”57 

                                                      
53  See, e.g., Tariff, Attachment DD, § 5.5A(c) (setting forth the types of resources that qualify 
as Seasonal Capacity Performance Resources). 
54  Sotkiewicz Supplemental Affidavit, ¶ 39.   
55  See id., ¶¶ 34-37. 
56  Third-Party Provision of Ancillary Servs.; Accounting & Fin. Reporting for New Elec. 
Storage Technologies, Notice of Proposed Rulemaking, 139 FERC ¶ 61,245 at P 21 (2012) (also 
stating that “not every facility that has the capability to provide energy will have the capability to 
provide every ancillary service). 
57  ISO New England Inc., 132 FERC ¶ 61,136 at P 3 (2010) (also explaining that, under the 
ISO New England Inc. market design, “[r]esources that have received a capacity supply obligation 
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As Commissioner LaFleur has observed, capacity markets “have delivered 

substantial benefits to customers through regional resource selection and deployment, 

protecting reliability at least cost, and promoting innovation and efficiency.”58  Various 

protestors now assert, however, that RPM will be unnecessary if PJM’s proposed reforms 

are implemented, claiming, for example, that the revised ORDCs set forth in the March 29 

Filings will provide a “substitute source of scarcity rents” that will “replac[e] the capacity 

markets.”59  This is clearly not the case.  As the IMM itself has found, the capacity market 

plays a critical role in ensuring revenue adequacy in PJM.60  Indeed, “[i]n 2018, most units 

did not achieve full recovery of avoidable costs through net revenue from energy markets 

alone, illustrating the critical role of the PJM Capacity Market in providing incentives for 

continued operation and investment.”61  RPM payments are option payments “to be 

available during system peaks conditions where emergency conditions have historically 

been most likely” and are “designed to cover any remaining avoidable or going forward 

costs that are not otherwise covered in the energy and ancillary services markets.”62  As 

                                                      
in a Forward Capacity Auction (FCA) may also, if they can provide ten-minute non-spinning or 
thirty-minute operating reserves, offer into the [Forward Reserve Market]”). 
58  ISO New England Inc., 162 FERC ¶ 61,205 at 62,098 (2018) (LaFleur, Comm’r, concurring 
in part). 
59  Answer and Motion for Leave to Answer of the Independent Market Monitor for PJM at 14, 
Docket Nos. EL19-58-000, et al. (filed May 31, 2019). 
60  See Monitoring Analytics, LLC, 2018 State of the Market Report at 329 (Mar. 14, 2019) 
(“Capacity revenue accounted for 47 percent of total net revenues for a new CT, 36 percent for a 
new CC, 48 percent for a new CP, 87 percent for a new DS, and 21 percent for a new nuclear 
plant.”), https://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2018/2018-
som-pjm-volume2. pdf. 
61  Id. (also stating that “[i]n 2018, capacity revenues were sufficient to cover the shortfall 
between energy revenues and avoidable costs for the majority of units and technology types in 
PJM, with the exception of some coal units and some nuclear units”). 
62  Sotkiewicz Supplemental Affidavit, ¶ 52.   
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such, they cannot be replaced by operating reserves payments, which are “payments for 

explicit and immediate actions to preserve reliability in real-time operations”63 that 

necessarily flow to a relatively narrow subset of resources and from a relatively small 

subset of load.64 

Finally, EPSA submits that it is also unrealistic to imagine that it would be 

economically or politically feasible for PJM to restructure its markets in a way that would 

eliminate the need for the capacity market.  Any attempt to restructure the markets such 

that the “missing money” would be recoverable through the energy and ancillary services 

markets would necessarily plunge PJM and the Commission into what a former 

commissioner called “the politics of scarcity pricing.”65  Ignoring the “missing money” 

problem, on the other hand, would require that PJM and the Commission tolerate much 

thinner reserve margins, like the 8 percent summer reserve margins predicted for the 

Electric Reliability Council of Texas.66  Deliberately opting for margins that thin would not 

only be politically risky; it would also be difficult, if not impossible, to square with existing 

RFC reliability requirements. 

C. Allegations that PJM is Proposing to Implement Shortage Pricing All 
the Time Are Baseless 

The IMM and others object to PJM’s proposed implementation of a sloped ORDC 

on the theory that “assign[ing] to every MW of load served a cost associated with failure 

                                                      
63  Id. 
64  See id., ¶ 51. 
65  See, e.g., ISO New England Inc., 158 FERC ¶ 61,138 at 61,895 (2017) (Bay, Comm’r, 
concurring), aff’d sub nom. NextEra Energy Res., LLC v. FERC, 898 F.3d 14 (D.C. Cir. 2018).   
66  See Sotkiewicz Supplemental Affidavit, ¶ 46.   
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to satisfy the reserve requirement” has the effect of “adding a scarcity component to the 

energy price,” thereby “creat[ing] scarcity pricing all the time rather than when there is an 

actual shortage.”67  These critiques wrongly conflate the concepts of “scarcity” and 

“shortage” and thereby fail to recognize that operating reserves beyond the MRR provide 

real value.  As Dr. Sotkiewicz explains, “scarcity” and “shortage” are related but distinct 

concepts:  “scarcity” means only that demand for a product cannot be satisfied at a price 

of zero and that non-zero prices are needed “to allocate resources to satisfy the demand 

for that product”;68 “shortage,” on the other hand, “means there is not enough supply to 

meet the demand at the posted price,” with the “implication that prices must rise to clear 

the market and balance supply and demand.”69  Indeed, notwithstanding having equated 

“periods of true scarcity” with “a shortage of operating reserve” in Order No. 719,70 the 

Commission has, in more recent years, adopted “shortage pricing,” rather than “scarcity 

pricing,” as the proper term for pricing that applies only during shortages71 and has 

recognized that the two are not the same.72 

                                                      
67  IMM Protest at 23.  See also Advocates Protest at 25 (arguing that “it is unjust and 
unreasonable to require load to . . . pay shortage rates for energy when, in fact, no reserves 
shortage actually exists”).  
68  Sotkiewicz Supplemental Affidavit, ¶ 71.   
69  Id., ¶ 74.  Compare also Cambridge Dictionary (defining “scarcity” as “a lack of something” 
or “a situation in which something is not easy to find or get”), https://dictionary.cambridge.org/us/
dictionary/english/scarcity, with id. (defining “shortage” as “a lack of something needed” or “a 
situation in which there is not enough of something”), https://dictionary.cambridge.org/us/
dictionary/english/shortage. 
70  Wholesale Competition in Regions with Organized Elec. Mkts., Order No. 719, 125 FERC 
¶ 61,071 at P 111 (2008), on reh’g, Order No. 719-A, 128 FERC ¶ 61,059, on reh’g, Order No. 
719-B, 129 FERC ¶ 61,252 (2009). 
71  PJM Interconnection, L.L.C., 139 FERC ¶ 61,057 at n.11, on reh’g, 141 FERC ¶ 61,096 
(2012).   
72  See New York Indep. Sys. Operator, Inc., 154 FERC ¶ 61,152 at P 24 (2016) (finding it 
“unclear whether [proposed] provisions apply to shortage pricing or scarcity pricing” and directing 
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The non-zero prices for operating reserves in excess of the MRR under PJM’s 

proposed reforms are indicative of the fact that there is a demand for these operating 

reserves that is not being met with the current zero prices and that instead must be met 

through biasing and other out-of-market operator actions.  As Roy J. Shanker, Ph.D. 

explained in testimony in these proceedings, biasing and other PJM operator actions to 

procure operating reserve outside the PJM market: 

only make sense if operators value the presence of more 
services being procured under the current reserve market 
design and related constraints.  It would be totally irrational of 
the operators to secure additional resources via these biasing 
and out-of-market mechanisms unless they believed that 
there was indeed value to the additional resources.73 

Recognizing the value of these operating reserves in the market design, rather than 

continuing to rely on out-of-market operator actions, does not mean paying shortage 

prices when there is no shortage.  It is merely a matter of addressing, through the market 

design, scarcity in that suppliers are unwilling to provide such operating reserves 

“essentially at no charge,”74 which is all that the current market design is offering suppliers 

of Tier 1 Synchronized Reserve, and that non-zero prices are needed to satisfy demand 

for this product.75  Nobody is suggesting that non-zero prices for operating reserve in 

excess of the MRR are needed to address a shortage.  Rather, in proposing a sloped 

                                                      
the RTO/ISO to submit further tariff revisions that “clearly state whether they apply to scarcity 
events, shortage events, or both”). 
73  PSEG Companies’ Supporting Comments and Limited Protest to PJM Interconnection, 
L.L.C.’s Proposal for Enhanced Price Formation in PJM Reserve Markets, Attachment, Affidavit 
of Roy J. Shanker, Ph.D. on Behalf of PSEG Companies at ¶ 71, Docket Nos. ER19-1486-000, 
et al. (filed May 15, 2019). 
74  ER19-1486 Filing, Transmittal Letter at 5. See also EL19-58 Filing, Transmittal Letter at 5 
(same). 
75  See Sotkiewicz Supplemental Affidavit, ¶ 86.  
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ORDC that values operating reserve in excess of the reserve, PJM is merely 

acknowledging the “value to holding reserve in excess of the MRR.”76 

In EPSA’s view, a vertical ORDC cannot be just and reasonable where, as in PJM, 

operators must procure additional operating reserve through out-of-market actions 

because the market is not procuring sufficient operating reserve.  The only way to 

reconcile PJM’s existing market design for operating reserves with these operator actions 

is to assume that the latter are irrational and unnecessary.  EPSA does not accept that 

proposition and, instead, agrees with PJM that, under the existing market design, these 

actions are essential.77  The Commission should do the same. 

The IMM proposes to retain the vertical ORDC but to shift the ORDC to the right 

under certain circumstances in order to capture out-of-market operator actions.78  As Dr. 

Sotkiewicz explains, the IMM’s proposal has a number of flaws that make it a poor 

alternative to PJM’s proposal to implement a downward-sloping ORDC.79  First, it is 

unclear when and how the vertical ORDC would be shifted.80  It is similarly unclear when 

market participants will be informed of such shifts, and, if current operator practices are 

any guide, it is unlikely that market participants will have much time to react.81  As a result, 

the IMM’s proposal will “not cure the non-transparency problem that exists today with the 

                                                      
76  Id. (emphasis omitted). 
77  See ER19-1486 Filing, Attachment E, Affidavit of Christopher Pilong on Behalf of PJM 
Interconnection, L.L.C., ¶ 19 (“Under the status quo, [PJM’s] practice of biasing and committing 
generation outside of the market cannot change.”); EL19-58 Filing, Attachment E, Affidavit of 
Christopher Pilong on Behalf of PJM Interconnection, L.L.C., ¶ 19 (same). 
78  See IMM Protest at 65-66. 
79  See Sotkiewicz Supplemental Affidavit, ¶¶ 90-101.  
80  See id., ¶¶ 93-95. 
81  See id., ¶ 93. 
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current operator actions.”82  Second, because it retains a vertical ORDC, albeit a shifting 

one, the IMM’s proposal will necessarily result, in some circumstances, in prices that are 

higher or lower than they would be under PJM’s sloped ORDC.83  Among other things, 

this will result in false operating reserves shortage events and thus unnecessarily high 

prices, equal to the full Reserve Penalty Factor, during periods when there is no reserves 

shortage.84 

Related to the IMM’s contention that PJM should only be procuring additional 

operating reserve during actual shortages is its assertion that PJM is incorrect when it 

states that “the probability of reserves falling below the minimum reserve requirement is 

100 percent ‘for reserve quantities between zero and the MRR.’”85  The basis for this 

remarkable assertion is the IMM’s view that “the probability value corresponding to a 

target reserve level equal to the MRR is the basis for defining a critical point on the 

ORDC.”86  But even assuming arguendo that the MRR can fairly be characterized as 

being probabilistically determined, the fact remains that, once determined, it is either 

being met or not.  The probability of operating reserve falling below the MRR plainly is 

100 percent when reserve quantities are below the MRR, just as surely as the chance of 

rain is 100 percent when it is actually raining. 

                                                      
82  Id., ¶ 94. 
83  See id., ¶¶ 96-98. 
84  See id., ¶¶ 99-100. 
85  IMM Protest at 38 (quoting ER19-1486 Filing, Transmittal Letter at 64; EL19-58 Filing, 
Transmittal Letter at 63). 
86  Id. 
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The IMM’s suggestion that PJM should only procure additional operating reserves 

during actual shortages, when it falls below the MRR – i.e., that PJM must wait until is 

actually raining to buy an umbrella – is also incompatible with the fact that the MRR is 

driven by mandatory reliability standards designed to avoid involuntary load shedding.87  

Absent out-of-market operator actions, this approach would necessarily compromise 

PJM’s ability to maintain reliability and would risk frequent violations of mandatory 

reliability standards.  Such an approach is plainly unjust and unreasonable.88  

                                                      
87  See Sotkiewicz Supplemental Affidavit, ¶¶ 40-42. 
88  See, e.g., ISO New England Inc., 164 FERC ¶ 61,003 at P 49 (2018). 
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II. CONCLUSION 

WHEREFORE, for the reasons set forth herein, EPSA respectfully requests that 

the Commission (1) grant its motion for leave to answer; and (2) accept the reforms 

proposed in PJM’s March 29 Filings effective June 1, 2020. 

Respectfully submitted, 

ELECTRIC POWER SUPPLY ASSOCIATION 
By:   /s/ David G. Tewksbury   
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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

PJM Interconnection, L.L.C. ) Docket No. ER19-1486-000 
   
PJM Interconnection, L.L.C. ) Docket No. EL19-58-000 
   
  (Not consolidated) 

 

AFFIDAVIT OF PAUL M. SOTKIEWICZ, PH.D. 

I. QUALIFICATIONS 

1. My name is Dr. Paul M. Sotkiewicz. I am the President and Founder of E-Cubed Policy 

Associates, LLC (“E-Cubed”) and formerly served as the Chief Economist in the Market 

Service Division of PJM Interconnection, L.L.C. (“PJM”). I have previously submitted an 

affidavit supporting the adoption of PJM’s Enhanced Price Formation in Reserve Markets 

filings in Docket No. EL19-58-000 and Docket No. ER19-1486-000 on behalf of the 

Electric Power Supply Association (“EPSA”).1 

2. In this affidavit, on behalf of EPSA, I respond to the comments and protests of interveners 

in this proceeding who erroneously believe that PJM’s proposal for Enhanced Price 

Formation in Reserve Markets is not consistent with reliability and competitive market 

principles. I also respond to comments that incorrectly argue that any time prices are set by 

the PJM proposed operating reserve demand curves (“ORDC”) then these should be 

considered shortage prices when in fact there is substantial supply available above the 

                                                 
1 See Supporting Comments of the Electric Power Supply Association, Docket Nos. ER19-1486-000, et al. 
(filed May 15, 2019) (the “EPSA Comments”), Attachment A, Affidavit of Paul M. Sotkiewicz, Ph.D. 
(“Sotkiewicz Affidavit”). 
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minimum resource requirement (“MRR”). I also respond to comments and protests that 

erroneously insists that there needs to be a transition period that reduces the energy and 

ancillary services offset due to the changing reserve and energy market prices. 

3. In my previous affidavit I have provided my background and professional qualification and 

I incorporate those by reference in this response affidavit.2  

II. EXECUTIVE SUMMARY: KEY POINTS AND TAKEAWAYS 

A. The Main Issue is Transparent Reflection of Operator Actions to Ensure the 
Prices are Consistent with Reliability and Operational Needs 

4. Many parties have opined that there is a need for PJM’s reserve pricing reforms and ORDC 

proposals to accommodate increasing intermittent generation. Others have stated that it is 

about not letting prices increase over the levels in the current design. PJM has offered the 

reduction in uplift as a rationale. All of these are distractions from the main point. 

5. The main point is that reserve and energy prices:  1) need to be consistent with operational 

and reliability needs; 2) need to reflect the marginal costs of meeting operational and 

reliability needs, and 3) need to transparently reflect operator actions. In short, get the 

prices right. That is the core of what PJM is proposing. These points are summarized in 

Section III. 

B. Contrary to What Some Parties Claim, Capacity Markets and Operating 
Reserve Demand Curves are Not Substitutable and Equivalent Mechanisms 

6. The main purpose behind the ORDC framework is to ensure reliability in real-time 

operations to incentivize both flexible and quick responding supply or demand-side 

response to help alleviate reserve shortage conditions whether these are under system peak 

                                                 
2 Id., Exhibit 1 to Attachment A. 
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conditions, or during transient reserve shortages due to extreme ramping events or under-

forecast of short term load or generator performance.  

7. Capacity Markets are designed to ensure resource adequacy to meet system peak loads. 

The types of resources that can provide resource adequacy cannot necessarily respond to 

prices in real-time to alleviate reserve shortage conditions. 

8. Moreover, revenues from the capacity market are not in any way the equivalent of reserve 

shortage pricing revenues as not all capacity resources will be in the position to collect 

shortage revenues based on the difference between day-ahead commitments and real-time 

operating conditions. A detailed discussion of these differences appears in Section IV. 

C. Any Transition “Claw-Back” Mechanism for Energy and Ancillary Service 
Revenues is Unjust, Unreasonable and Unduly Discriminatory 

9. Such a claw-back mechanism has the implication that there should be a true-up of energy 

and ancillary service (“EAS”) revenues, whether above or below the reference resources 

energy and ancillary service revenues based on changing market conditions, fuel prices, 

and technological changes between the historic EAS window and the actual realization of 

EAS revenues. Such a mechanism is counter to market incentives and looks just like fuel 

adjustment clauses in the old regulated world. 

10. However, the claw-back proposed by the IMM and others is one-sided only.3 And it is to 

be based upon the hypothetical simulations of what prices would have been without the 

                                                 
3 See, e.g., Protest of the Independent Market Monitor for PJM at 51-55, Docket Nos. ER19-1486-000, et 
al. (filed May 15, 2019) (the “IMM Protest”); Protest of the PJM Load/Customer Coalition at 44-48, 66-
67, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (the “Coalition Protest”); Comments of the 
Organization of PJM States, Inc. at 5-25, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (the 
“OPSI Comments”); Protest of Clean Energy Advocates at 7-17, Docket Nos. ER19-1486-000, et al. (filed 
May 15, 2019) (“Advocates Protest”); Comments of the Institute for Policy Integrity at New York 
University School of Law at 17-23, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (“Institute 
Comments”); Comments and Limited Protest Submitted on Behalf of the Staff of the Public Utilities 
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PJM proposed changes and with those changes. This favors only loads and is, by definition, 

discriminatory and cannot be just and reasonable. 

11. Furthermore, looking back at history, in some LDAs the EAS Offset used in the BRAs 

differs quite substantially above or below the BRA EAS Offset for the reference resource. 

The Commission has just reaffirmed as just and reasonable the use of the historic EAS 

Offset.4 

12. Finally, any kind of claw-back effectively undoes the inherent incentives of the three year 

forward auction mechanism by taking away the revenue certainty clearing the BRAs three 

years forward is designed to bring. In effect the “claw-back” re-runs the already cleared 

BRAs in slow motion. A more detailed discussion of these issues appears in Section V. 

Section VI discusses the fact that increases in reserve prices do not lead to a one-to-one 

increase in energy prices. 

D. Scarcity and Shortages are Not the Same Concept and Have Implications for 
How to View PJM’s Proposal. Positive Reserve Prices Do Not Imply a Reserve 
Shortage. 

13. Unfortunately, many in the power industry use the terms “scarcity” and “shortage” 

synonymously when they are in fact quite different concepts. Scarcity simply means that a 

positive price, no matter how low or high, is needed to allocate energy and reserves to those 

who value them most to maintain energy and reserve balance. A shortage means there is 

                                                 
Commission of Ohio at 3-6, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) (“PUCO Protest”); 
Comments of Old Dominion on Reserve Price Formation Proposal at 12-13, Docket Nos. ER19-1486-000, 
et al. (filed May 15, 2019) (“ODEC Comments”). 
4 PJM Interconnection, L.L.C, 167 FERC ¶ 61,029 (2019) (“2019 Quadrennial Review Order”) P 119. The 
Commission stated, “We recognize PJM’s concern regarding the inherent difficulty of estimating energy 
market revenues that will be realized in future years and the risk of variance between estimated and actual 
EAS revenues. We find that PJM’s election to continue using historic data to calculate the EAS Offset is a 
reasonable method by which to account for the EAS revenues earned by generators. Furthermore, the 
existing historic EAS Offset calculation methodology, which PJM does not propose to change, has 
previously been accepted as just and reasonable.” 
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not enough supply of energy and reserves to serve the load plus meet the MRR at the posted 

prices. 

14. Under shortage conditions prices need to rise to re-establish the supply-demand balance 

for energy and meeting the MRR. It is also indicative of system conditions. Simply because 

reserve prices are set by the PJM proposed downward sloping ORDC does not mean these 

are shortage prices. And to call these “scarcity” prices given the abuse of language by some 

in the power industry to imply some reliability related issue is simply not credible and not 

correct. 

15. Furthermore, a reserve shortage only exists when PJM is unable to keep sufficient reserve 

at the MRR and must use reserve to maintain energy balance. A full discussion of these 

issues appears in Sections VI and VII. 

E. The IMM’s Proposal to Shift the Vertical Demand Curve Rightward to Reflect 
Operator Actions Can Lead to Higher Reserve Prices Than Necessary and False 
Alarms of Reserve Shortages 

16. The IMM has proposed, without providing any rules or procedures, to simply shift the 

vertical demand curve rightward to reflect operator actions of holding more reserves.5 The 

IMM’s solution of rightward shifting effectively traces out the PJM proposed downward 

sloping ORDC but has several problems.  

17. The IMM’s proposed rightward shifting, absent any forewarning, provides no certainty or 

predictability regarding reserve requirements approaching real-time operation. Second, the 

rightward shifting of the vertical demand effectively shifts the MRR rightward as well, 

which means the setting of an MRR above the NERC requirements. 

                                                 
5 IMM Protest at 15-17, 63-65. 
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18. But the most damaging aspect of the IMM’s proposal is the result that it can create false 

positive reserve shortage events that are not indicative of true system conditions and could 

artificially raise prices to the maximum level well before being below the NERC and 

ReliabilityFirst Corporation (RFC) reserve requirements.6 This would have the effect of 

artificially raising prices above what is required by system conditions. A further discussion 

of this appears in Section VIII. 

F. PJM’s Proposed Downward Sloping ORDC is Consistent with Efficient 
Markets that Maximize Efficiency and Eliminates the Inefficiency of Out of Market 
Reserve Commitments 

19. The objective of all markets is to maximize the surplus that accrues to market participants. 

Surplus can accrue to consumers when the price they pay for energy and reserve is less 

than their willingness to pay. Surplus accrues to suppliers when the price they receive for 

energy and reserves is greater than their cost of providing energy and reserves. Maximizing 

surplus is maximizing the sum of the surplus to buyers and sellers without regard to whom 

the surplus accrues. The downward sloping ORDC maximizes surplus and is an efficient 

way to commit reserves with the PJM market framework just as other PJM markets are 

designed to maximize surplus. The overall surplus is greater using the downward sloping 

ORDC than the vertical demand and the ORDC reflects the marginal benefit of holding 

reserves beyond the MRR, while the vertical demand does not. 

20. Moreover, the vertical demand with out of market commitments results in loss of surplus 

since there is no value to reserves beyond the MRR. In this way committing reserves out 

                                                 
6 PJM Interconnection, LLC, PJM Manual 13: Emergency Operations, Revision: 69, April 1, 2019, Section 
2.2 at 18. SR commitments are equal to the single largest contingency. Primary Reserve commitments (SR+ 
NSR) are 150 percent of the largest contingency. 
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of market results in a loss of overall market surplus, and both supply and demand lose 

surplus in this case. This discussion appears in Section IX. 

III. ARGUMENTS ABOUT PRICE LEVELS, NERC REQUIREMENTS, UPLIFT, 
ANTICIPATED RESOURCE CHANGES TOWARD MORE RENEWABLES 
ARE DISTRACTIONS THAT CAN BE IGNORED…IT IS ABOUT 
TRANSPARENTLY REFLECTING OPERATOR ACTIONS THAT WILL 
CONTINUE TO TAKE PLACE IN THE MARKET 

21. There has been much heat and light around many of the “reasons” for PJM’s reserve pricing 

proposal. And while many of them have some merit and can be used and another reason to 

support PJM’s proposed reserve pricing changes, these changes are really nothing but a 

sideshow distracting from the essential, core principles underpinning PJM’s reserve pricing 

proposal. These core principles are 1) Ensuring prices are consistent with operational and 

reliability needs; 2) Prices reflect the marginal costs of meeting operational and reliability 

needs, and 3) Prices should transparently reflect operator actions. 

A. Price Levels Do Not Matter if They Satisfy the Three Core Principles, But Can 
Signify a Problem with Pricing 

22. Energy and reserve prices will go up and down to reflect supply-demand fundamentals 

such as the cost of supply and the amount of energy or reserve demanded. but the demand 

must be properly and transparently defined. It is not a zero-sum game. If we have 

transparent, open, and well-defined markets, competition and innovation will drive prices 

lower as we have seen time and again in PJM’s markets, while still satisfying the three core 

pricing principles set out above.  

23. To date, PJM operator actions have not been transparent and have had the effect of 

artificially suppressing reserve and energy prices, as operators have taken action to ensure 

reliability. In many ways, these artificially lower prices have reflected the non-transparency 
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of actions AND they are not truly the best signals for ensuring reliability and operation 

needs are met, as if they were, they would be consistent with operator actions. 

24. Furthermore, because operator actions have been non-transparent, the prices coming out of 

the energy and reserve markets also do not reflect the marginal cost of ensuing reliability, 

and if anything, these prices have been below the true marginal costs of ensuring reliability.       

B. Excessive Uplift Due to Out-of-Market Actions is a Symptom of Prices that 
Deviate from the Three Core Principles, but Uplift Should Not Be the Focus Here 

25. There is no question that “excessive uplift” can be a symptom of pricing that deviates from 

the three core principles discussed above.  Indeed, in this instance, uplift is a symptom of 

market prices that are not transparently set with operator actions and that do not reflect the 

true marginal costs of reliability actions, even though the unit-specific prices recovered 

through uplift are consistent with the reliability and operational needs of the system.  The 

more fundamental issue, however, is that out of market actions to commit additional 

reserves, of which uplift is a symptom, lead to inefficiently low energy and reserve market 

prices.  That is the issue on which the Commission should remain focused in these 

proceedings, rather than concerning itself with the amount of uplift that will or will not be 

eliminated by PJM’s proposals. 

26. Unfortunately, PJM has often conflated the symptom with the illness in recent years when 

discussing uplift and fixated on minimizing, if not eliminating, uplift  as a goal unto itself, 

with an implicit message that uplift is necessarily inconsistent with efficient price 

formation.7  The reality is that uplift cannot be eliminated in its entirety and that some 

                                                 
7 See Enhanced Price Formation in Reserve Markets of PJM Interconnection, L.L.C., Docket No. ER19-
1486-000 (filed Mar. 29, 2019) (the “ER19-1486 Filing”); Enhanced Price Formation in Reserve Markets 
of PJM Interconnection, L.L.C., Docket No. EL19-58-000 (filed Mar. 29, 2019) (the “EL19-58 Filing” and, 
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amount of uplift can be part of efficient price formation.  The efficient set of prices may 

and likely do include unit specific uplift payments as has been shown many years ago for 

the reasons enumerated below.8  At the same time, uplift can be, as it is here in the context 

of committing resources outside the market, a symptom of a serious ailment that can and 

should be addressed. 

27. There is a certain amount of uplift that occurs simply out of the “lumpiness” of generator 

operations and what is mathematically known as “non-convexities.”  Lumpiness is a factor 

in starting up or shutting down a resource.  Lumpiness is, for example, a reality in 

dispatching a resource at its minimum run level, rather than reducing its output to zero, and 

in accounting for minimum run times and minimum down times.  In such cases, uplift is a 

necessary and appropriate tool to accommodate lumpiness (non-convexities) and make 

generators whole for starting up to provide energy, reserves, or voltage support when 

energy and reserve prices are insufficient to reflect the actual cost of operation.  

28. Another possible cause of perfectly acceptable uplift can be the inability to model all 

potential reliability needs of the system accurately such as the need for voltage support or 

to cover N-1-1 contingencies that operators may deem likely to happen.  Whether for 

voltage support or contingencies, such reliability needs reflect the need commit higher cost 

resources out of economic order providing energy but at costs below the market price. 

                                                 
together with the ER19-1486 Filing, the “March 29 Filings”). A word search of the filing for “uplift” finds 
uplift used 55 times. 
8 See O’Neill, Richard P., Sotkiewicz, Paul M., Hobbs, Benjamin F., Rothkopf, Michael H., and Stewart, 
William R. Jr., “Efficient Market Clearing Prices in Markets with Non-Convexities.” European Journal of 
Operational Research, Volume 164, Issue 1, 1 July 2005, Pages 269-285. 
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C. Efficient Market Design and the Resulting Prices Should be Robust to Any 
Configuration of Generator Types Operating in the Market 

29. Others in this proceeding have opined that we need extra reserves to account for the 

intermittency and variability in renewable resources such as wind and solar photovoltaic 

resources. That is true but such uncertainties also exist in the short-term load forecast and 

exist in the performance of more traditional thermal resources. From the point of view of 

an operator, hypothetically blind to the types of resources, these situations are 

observationally equivalent. 

30. And it is this inherent uncertainty in loads and in generator operation that have driven 

operators to secure “extra reserves” to account for this uncertainty. Sure, it is likely that 

more wind and solar will make generation output less certain, but today with fossil 

resources, ambient temperatures and the availability of water for cooling can have the same 

impact. 

31. The important consideration in pricing, and in this case reserve pricing as proposed by 

PJM, is not that pricing should “accommodate” certain types of “favored resources” 

because they serve other policy goals outside of the ensuring just and reasonable rates, and 

efficient reliable market outcomes. That would be discriminatory and unjust and 

unreasonable. The important point is that pricing that satisfies the three core principles 

outlined above is robust to any configuration of generation in the market. 

32. A robust market design will handle all different configurations of resource types that are 

incented to enter the market or remain in commercial operation. Whether or not there will 

be more wind or solar is not relevant. What is relevant is to ensure enough reserves in real-

time operations, at least cost, and to know that there will always be generator performance 

and load forecast uncertainty. 
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IV. OPERATING RESERVE DEMAND CURVES AND CAPACITY MARKETS 
ARE NOT INTERCHANGEABLE OR DIRECT SUBSTITUTES 

33. Both R Street9 and the IMM10 contend that the PJM proposed ORDC serves as a substitute 

for the current PJM Capacity Market and that if PJM’s reserve pricing proposal including 

the proposed updated ORDCs is to be approved, then the capacity market could go away 

as the resource adequacy problem would be solved. Such statements reveal a fundamental 

misunderstanding of the rationales for an ORDC and a Capacity Market construct. They 

each have very different objectives and reasons for existence. 

A. Reliability Starts in Real-Time Operations 

34. Reliability starts in real-time operations. In real-time, the power system must maintain 

energy balance (supply equals demand), and there is a need to hold sufficient reserves to 

meet the largest contingency on the system. There is also a need to hold sufficient resources 

to meet anticipated ramping needs and uncertainty in the short-term load forecast and 

generator performance. Real-time operations place a premium on having resources that can 

respond quickly if already on-line or can be started up and provide energy in a relatively 

short period of time. 

35. Of course, prices in real-time operations must be consistent with the reliability and 

operational needs of the system. These prices must reflect operator actions to hold 

additional reserves to meet the uncertainty in generator performance and in short-term load 

forecast, hence PJM’s instant proposal is to implement a more robust ORDC framework 

                                                 
9 See Comments of the R Street Institute at 5, Docket Nos. ER19-1486-000, et al. (filed May 15, 2019) 
(asserting that “a market design shaped around an increasingly robust ORDC is an off-ramp from, and an 
eventual substitute for, the forward capacity markets, which have been the cause of so much undue trouble 
in recent years”). 
10 IMM Protest at 8. 
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to explicitly and transparently price the need for additional reserves beyond the MRR to 

account for these uncertainties.  

36. Furthermore, maintaining reliability in real-time operations also requires both the supply 

and demand side of the market to respond to real-time prices. One of the purposes of the 

ORDC as proposed would be to provide a much more predictable signal to both sides of 

the market to maintain energy balance and the MRR to meet contingencies. An ORDC 

should bring responses from both supply and demand to help ensure reliability. To continue 

the practices PJM has been undertaking in an opaque fashion where prices do not fully 

reflect system conditions and needs, is no different than fighting with one hand (demand 

side) tied behind one’s back while relying on the free hand (supply) to do all the work.  

37. Finally, not all resources on the system have the ability to provide the flexibility and quick 

response needed in real-time operations. For example, nuclear resources do not provide 

reserve or ramping capability. Long-lead time steam units that are off-line cannot provide 

the kind of flexibility and response times needed in real-time operations. These resources 

can provide resource adequacy value, as discussed below, but unless they are on-line 

cannot provide the needed characteristics to maintain reliability in real-time operations. 

B. Capacity Markets Provide a Resource Adequacy Call Option to Ensure Peak 
Loads Can be Served Under Extreme Conditions 

38. From a reliability perspective, resource adequacy is designed to ensure peak loads can be 

served while accounting for long-term load forecast errors, extreme weather events that 

drive peak loads such as heat or cold, and fleet-wide generator performance that falls below 

expectations. The only requirement to provide resource adequacy to the system is to be 

available when the system needs the energy most during emergency conditions that are 

often associated with peak load periods. In the PJM context, this is known as Capacity 
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Performance, and there are penalties for failure to provide the committed capacity value 

during system emergencies that are analogous to liquidated damages for failure to perform. 

There are also bonuses available for resources that over-perform from the pool of liquidated 

damage payments. It is not dependent upon response times (such as reserves in real-time 

operation) or the ability to move quickly in response to system changes.  

39. A capacity market sells a resource adequacy reliability call option to meet the RFC standard 

of a loss of load event of 1 day in 10 years.11 A capacity market is necessary to ensure that 

operators will have sufficient resources available during peak periods in the future to be 

able to serve load and to provide operating reserves to meet real time contingencies. In 

other words, a capacity market is a predicate to maintaining reliability in real-time 

operations under a limited set of conditions (peak load periods), but it is not the same as 

ensuring reliability in real-time operations.  

40. As noted above, some resources may not help reliability in real-time operations such as 

long-lead time steam resources and nuclear due to their relative inflexibility. Even 

combustion turbines that can start quickly and be fully loaded are often operated inflexibly 

and require other resources to change their dispatch to ensure energy balance. Yet all these 

resources can be available and produce energy at peak to ensure resource adequacy. The 

premium payment for being a Capacity Performance resource in PJM is for simply 

providing energy in emergency conditions, regardless of the start-up time or speed and 

flexibility with which the resource can change dispatch, and for providing energy and 

                                                 
11 ReliabilityFirst Corporation, Adequacy Standard BAL-502-RFC-02, available at 
https://rfirst.org/ProgramAreas/Standards/Archive/Standards%20Archive%20Library/BAL-502-RFC-
02.pdf#search=BAL%2D502%2DRFC%2D02. 
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reserves under system conditions in which there is likely no more supply available no 

matter how much time is needed. 

41. The PJM system can meet or even exceed the RFC resource adequacy standard, but still 

experience transient reserve shortage events during extreme ramping conditions when 

loads are not at their peak. Under such conditions, reserves may be short, but these 

conditions do not qualify as emergency conditions that are tied to Capacity Performance. 

Still in transient shortage conditions if large contingency occurs, there may be insufficient 

reserves to make up for the contingency leading to unscheduled flows into PJM along with 

a decline in frequency until other resources ramp up, or even a short-term post contingency 

load shed to balance the system. In this case there are other resources available to the 

system, but they are neither fast enough, nor flexible enough to help the system. 

42. Thus, an ORDC provides incentives for any and all fast responding resources and flexible 

demand to respond to either alleviate the transient shortage before a contingency occurs or 

to meet the contingency should it occur under transient shortage conditions. This differs 

from reserve shortage events when “right tail” realizations of weather, performance, and 

economics result in unexpectedly high peak loads, where all Capacity Performance 

resources have been activated. In this extreme peak scenario, the ORDC incents the 

demand side or resources that do not have a capacity commitment to respond to prices to 

maintain energy balance and maintain some level of reserves even if it is below the MRR. 

C. FERC-Approved ISO/RTO Markets Have Capacity Markets and ORDCs as 
Part of the Entire Market Design  

43. There is no hard and fast rule that the presence of ORDCs implies there is no need for a 

capacity market. In addition to PJM, ISO-NE, NYISO, and MISO all have capacity 

markets, and they all have various forms of ORDCs from simple to complex. There was 
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nothing in FERC Order No. 719 that even hints at the idea that introducing reserve shortage 

pricing should serve as a substitute for a capacity market to ensure resource adequacy by 

stating “Shortage pricing in an emergency and capacity markets for long-term resource 

adequacy assurance serve largely distinct purposes”.12 

44. Furthermore, there is no FERC order in any capacity market proceedings that would 

indicate the capacity market should be altered or eliminated due the presence of an ORDC 

within the energy market construct. 

45. Interveners such as R Street and the IMM seem to want to impose their own interpretation 

of the relationship between ORDCs and the lack of a capacity market from a single 

example, ERCOT, which is not even FERC jurisdictional. The IMM and R street also fail 

to recognize the underlying political and market conditions that are in place in ERCOT.  

46.  As part of a conscious public policy choice, ERCOT and the PUCT have been willing to 

tolerate operating at installed reserve margins that are below the target installed reserve 

margin implied by the 1 day in 10 year standard, which currently stands at 13.4 percent in 

ERCOT, yet this summer anticipated reserve margins are only expected to be around 8 

percent.13 In contrast, operators in FERC jurisdictional markets have tended to be more 

conservative and implicitly FERC has concurred with this sentiment at least in the PJM 

context. PJM has a backstop to run conditional auctions under certain circumstances to 

ensure the installed reserve margin target is met. 

                                                 
12 125 FERC ¶ 61,071 (October 17, 2008) (“FERC Order No. 719”) P. 204. 
13 See http://www.ercot.com/gridinfo/resource/index for the reserve requirement. See ERCOT, Report on 
the Capacity, Demand and Reserves (CDR) in the ERCOT Region, 2019-2028, December 4, 2018. 
Available at http://www.ercot.com/content/wcm/lists/167023/CapacityDemandandReservesReport-
Dec2018.pdf for the recent reserve outlook. 
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D. Revenues Earned under Reserve Shortage Pricing are Not Equivalent to 
Revenues Earned in the Capacity Market 

47. The IMM has erroneously equated revenues earned under reserve shortage pricing with 

revenues earned through the capacity market. Reserve shortages can occur outside the peak 

load periods and can be due to extreme ramping periods. In such a case, resources that earn 

reserve shortage revenues are being rewarded for their ability to be ready to move rapidly 

and flexibly while providing an incentive for load to reduce consumption for short periods 

to maintain energy balance and restore reserves to the MRR.  

48. Reserve shortages are more likely to happen in the real-time energy market than they will 

be in the day-ahead energy market under the PJM proposal. While PJM proposes to 

harmonize reserve markets between day-ahead and real-time and to institute ORDCs in 

both day-ahead and real-time, the presence of financial offers in the form of INCs and 

DECs is likely to minimize the amount of reserve shortage events day-ahead. And since 

most generation resources are committed through the day-ahead market they are not likely 

to earn shortage revenues in real-time. 

49. Reserve shortage pricing events will most likely occur in real-time with changes in the load 

forecast, generator performance, and on the most extreme of peak days. While it is 

reasonable to expect that virtual traders through the use of INCs (virtual supply) and DECs 

(virtual demand) may help flow some peak demand related shortage revenues into the 

energy market through convergence, they would have to guess perfectly the changes in 

load and generator performance in real-time. The only resources that will earn reserve 

shortage revenues will be those resources that did not have full resources commitments for 

energy and reserves in the day-ahead market.  
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50. In the instance of transient reserve shortage conditions that are a product of ramping 

constraints in real-time, the more frequent case of reserve shortage conditions if PJM’s data 

is correct,14 then there is no possibility of virtual traders being able to anticipate or converge 

prices between day-ahead and real-time as such intra-hour ramping constraints are not 

modeled in the day-ahead market and would only manifest themselves in real-time. 

Furthermore, the only loads that would be exposed to shortage pricing in real-time will be 

those who deviate from their day-ahead consumption.  

51. All load is exposed to capacity prices and all generators receive the applicable locational 

market clearing capacity price in the capacity market. This stands in sharp contrast to the 

limited load and generation exposed to reserve shortage pricing in the real-time energy 

market when most commitments are made day-ahead.  

52. Furthermore, the capacity payments, to which all load and capacity committed generation 

are exposed, is an option payment to be available during system peaks conditions where 

emergency conditions have historically been most likely. And this option payment is 

designed to cover any remaining avoidable or going forward costs that are not otherwise 

covered in the energy and ancillary services markets. Revenues earned during reserve 

shortage events are revenues earned for providing energy and/or reserves in real-time. 

These are not option payments, but payments for explicit and immediate action to preserve 

reliability in real-time operations through the provision of energy and reserves.  

                                                 
14 See ER19-1486 Filing, Attachment E, Affidavit of Christopher Pilong on Behalf of PJM Interconnection, 
L.L.C.; EL19-58 Filing, Attachment E, Affidavit of Christopher Pilong on Behalf of PJM Interconnection, 
L.L.C.(“Pilong Affidavit”), P. 12-16. According to the analysis presented in this affidavit, 29 percent of the 
five-minute intervals would have experienced a transient reserve shortage. 
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53. Finally, the revenues from the capacity market are known streams of revenues three years 

in advance of delivery. By design, the capacity market providing some revenue certainty 

going forward reduces the value of waiting for further information before making an 

investment or retirement decision. Reserve shortages revenues are highly uncertain in both 

their frequency, duration, and level. The occurrence of reserve shortage pricing events is 

contingent upon real-time conditions which cannot be anticipated in advance. 

V. ANY ADJUSTMENT, TRANSITION, OR “CLAW-BACK” MECHANISM 
FOR ENERGY AND ANCILLARY SERVICE OFFSETS IS UNJUST, 
UNREASONABLE, AND UNDULY DISCRIMINATORY AND IS BASED ON 
THE FLAWED THINKING THAT CAPACITY REVENUES AND 
SHORTAGE PRICING REVENUES ARE EQUIVALENT 

54. As I noted in my initial affidavit, it has been suggested that a “crediting” or “claw-back” 

mechanism be employed to account for higher Net Energy and Ancillary Service Revenues 

(“Net EAS Revenues”) that would be expected under the PJM proposal, and that these 

proceeds would be paid back to load.15  

55. Such a mechanism in general is flawed for a variety of reasons. First, such a mechanism 

implies that there is perfect foresight in that historic revenues three full calendar years prior 

to the BRA, and four to seven years prior to the actual delivery year realization of revenues 

can be perfectly known, all else equal. But all else is not equal. Market conditions change 

between the time that the historic revenues were earned actual revenues realized. Fuel 

prices can change, technologies can improve, and demand can change easily from one year 

                                                 
15 Joe Bowring and Catherine Tyler, Monitoring Analytics (“MA”), Independent Market Monitor for 
PJM, “Reserve Market Design and Energy Market Price Formation,” Presented to the Energy Price 
Formation Senior Task Force (“EPFSTF”), November 1, 2018 at 21. Available at https://pjm.com/-
/media/committees-groups/task-forces/epfstf/20181101/20181101-item-06-reserve-market-design-
andsimulation-results-imm-proposal.ashx. This proposal was adopted by PJM shortly thereafter. See PJM 
Interconnection, LLC, “Proposed Reserve Market Enhancements”, Presented at EPFSTF, December 14, 
2018 at 58-59. Available at https://pjm.com/-/media/committees-
groups/taskforces/epfstf/20181214/20181214-item-04-price-formation-proposal-overview.ashx. 
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to the next. The overall impact is that in some years the realized Net EAS revenues of the 

Reference Resource CT can be higher or lower than the estimated revenues at the time of 

the BRA. 

56. Tables 1, 2, and 3 show the differences between realized revenues (the left most column in 

the Tables 1, 2, and 3) in a Delivery Year versus the assumed historic Net EAS Revenues 

used at the time of the BRA (middle column in Tables 1, 2, and 3) for three zones in PJM: 

ComEd, PSEG, and BGE.16 You can see, in some zones, the historic, realized EAS 

revenues have been higher (BGE); in others, they have been lower (PSEG); and in others, 

they have switched between being higher and lower (ComEd). 

Table 1: ComEd Net EAS Revenues Realized and BRA Estimated ($/MW-year) 

Delivery Year Realized Net EAS BRA Net EAS Difference 
2010/2011 $11,381.42 $12,543.00 -$1,161.58 
2011/2012 $13,792.38 $13,368.00 $424.38 
2012/2013 $12,568.55 $18,585.00 -$6,016.45 
2013/2014 $17,456.91 $8,437.00 $9,019.91 
2014/2015 $22,837.14 $8,027.00 $14,810.14 
2015/2016 $14,991.16 $10,940.00 $4,051.16 
2016/2017 $10,732.75 $14,652.00 -$3,919.25 

 
Table 2: PSEG Net EAS Revenues Realized and BRA Estimated ($/MW-year) 

Delivery Year Realized Net EAS BRA Net EAS Difference 
2010/2011 $13,499.19 $27,064.00 -$13,564.81 
2011/2012 $28,975.38 $13,368.00 $15,607.38 
2012/2013 $21,934.33 $49,474.00 -$27,539.67 
2013/2014 $28,410.67 $42,885.00 -$14,474.33 
2014/2015 $33,221.28 $44,538.00 -$11,316.72 
2015/2016 $20,746.44 $33,885.00 -$13,138.56 
2016/2017 $15,919.90 $38,884.00 -$22,964.10 

 
Table 3: BGE Net EAS Revenues Realized and BRA Estimated ($/MW-year) 

2010/2011 Realized Net EAS BRA Net EAS Difference 

                                                 
16 PJM Interconnection, LLC, Net EAS Offset, March 1, 2019. Available at https://pjm.com/-
/media/markets-ops/rpm/rpm-auction-info/net-eas-offset-ct.ashx?la=en.  
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2011/2012 $48,981.07 $27,064.00 $21,917.07 
2012/2013 $41,120.18 $13,368.00 $27,752.18 
2013/2014 $33,661.34 $52,616.00 -$18,954.66 
2014/2015 $48,212.36 $44,531.00 $3,681.36 
2015/2016 $74,266.68 $45,446.00 $28,820.68 
2016/2017 $71,732.75 $39,136.00 $32,596.75 
2010/2011 $51,733.50 $46,906.00 $4,827.50 

 
57. A second fatal flaw in this idea of a “credit” or “claw-back” to consumers is that it is not 

symmetric in any way. From a generation owner perspective, any realized revenues over 

the EAS used in the BRAs would be “clawed back”, but if the realized revenues were 

lower, the generation owners are not made whole. This is clearly discriminatory and only 

leads to downside for generation owners. 

58. A third fatal flaw is that if revenues from the reference resource are only “clawed back”, 

but other more efficient resources can keep part of their revenues, it makes the mechanism 

discriminatory in that it does not treat all technologies alike. 

59. Fatal flaw number four stems from the uncertainty that would be created in crafting offers 

into the auction. It would be totally unknown as to what the claw-back would be and 

generation owners would somehow have to account for these clawed back energy market 

revenues in their resources’ offers into RPM.  

60. For the RPM auctions already held, market expectations were formed without these 

proposed PJM changes in much the same way market expectations may not account for 

extreme weather events or other factors that could drive prices up or down in the delivery 

year relative to the historic revenues used for the reference resource in the BRA auction 

itself. 

61. If the “claw-back” was designed to be resource specific, as a means to address the third 

fatal flaw discussed above, it would require knowing the expected net energy and ancillary 
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service revenues that went into the offer, a value which is would be inherently unknown 

by anybody after the fact. 

62. A fifth fatal flaw is that such a “claw-back” reduces the incentive to keep down fuel costs 

and operate efficiently in the energy market since there is a likelihood a portion of such 

profits would be clawed back in a manner that looks very much like a cost-of-service 

regimes where the extra profits from operating at lower costs would be funneled back in a 

“fuel adjustment clause” type mechanism. 

63. Finally, the sixth fatal flaw in such a “claw-back” mechanism is that it would require a 

simulation modeling framework, similar to those simulations already conducted by the 

IMM and PJM, that would require perfect foresight on hour-by-hour and day-by-day 

demands, fuel prices, and other operational needs for the day to pin down the level of the 

claw-back exactly while accounting for changing economic and operating conditions over 

the year. Simulation models are useful for understanding the directional and in some cases 

the possible general magnitude of changes. But to use them for “setting rates” that are 

supposed to be a product of competitive markets is wholly inappropriate as it simply 

becomes an agenda driven substitute for market outcomes, as is the case here. 

64. By creating a “claw-back,” the Commission would be effectively ordering a re-running of 

previous BRAs, but in a slow-motion sense with known revenues not locked down until 

the end of the delivery year. 

65. Such a mechanism flies in the face of the rationale for a three-year forward market to 

provide some revenue certainty three years out which makes entry and exit decisions easier 

to make.  
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66. Finally, a claw-back mechanism fails to account for the idea that market clearing prices in 

RPM are set by the interaction of demand AND supply, and not set by the Net CONE value 

alone. It is entirely possible that given the shape of the supply curve, RPM prices may not 

change at all if it is perfectly elastic in the range of demand curve changes implied by a 

higher Net EAS Offset going forward, all else equal. 

67. The current historic three-year rolling average Net EAS Offset used in the RPM Capacity 

market for the Reference Resource, a combustion turbine, has just been reaffirmed by the 

Commission in the latest Quadrennial Review Order as just and reasonable.17 As the PJM 

proposed changes go into effect and are allowed to work, the underlying changes in the 

Net EAS Offset revenues will be updated over a three-year horizon so that all suppliers and 

demand-side market participants can work these new expectations into the supply offers 

and demand bids, just as changes in underlying gas prices and generator dispatch and lower 

demands have been worked into expectations in recent years. 

VI. POSITIVE RESERVE PRICES DO NOT IMPLY A DIRECT ONE-FOR-ONE 
INCREASE IN ENERGY PRICES 

68. PJM’s simulation results show that on average in moving from their Case A, the benchmark 

of the current market design, to Case C, the results of moving to the proposed reserve 

pricing and ORDC framework, weighted average Synchronized Reserve and Non-

                                                 
17 PJM Interconnection, L.L.C, 167 FERC ¶ 61,029 (2019) (“2019 Quadrennial Review Order”) P 119. 
The Commission stated, “We recognize PJM’s concern regarding the inherent difficulty of estimating 
energy market revenues that will be realized in future years and the risk of variance between estimated 
and actual EAS revenues. We find that PJM’s election to continue using historic data to calculate the EAS 
Offset is a reasonable method by which to account for the EAS revenues earned by generators. 
Furthermore, the existing historic EAS Offset calculation methodology, which PJM does not propose to 
change, has previously been accepted as just and reasonable.” 
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Synchronized Reserve prices increase by $5.90/MWh and $3.94/MWh respectively while 

the load-weighted average LMP only rises by $1.96/MWh.18 

69. The IMM’s own simulations also bear out this relationship. Moving from PJM Case A to 

IMM Case A ORDC load weighted average LMP rises by $1.11/MWh while Synchronized 

Reserve and Non-Synchronized Reserve prices rise by $4.06 and $2.05 respectively.19  

VII. SCARCITY AND SHORTAGE ARE NOT THE SAME THING 

70. In the electric power industry, we do abuse terminology and seem to adopt a common 

terminology to describe a situation, but it is an abuse of language or terms used in other 

fields. One of these abuses of language is to equate “scarcity” with “shortage”. This is 

unfortunate as in economics, they have a completely different meaning and from a market 

perspective have two very different implications. From an operational reliability 

perspective, this distinction has meaning and implications for how we view the state of the 

power system. 

A. Scarcity Exists Any Time There is a Positive Price to Balance Supply and 
Demand, Regardless of How Low or How High the Price. Scarcity Means the 
Quantity Demanded is Greater Than the Quantity Supplied at a Price of Zero. 

71. “Scarcity”, from an economic perspective, simply means that it requires prices to allocate 

resources to satisfy the demand for that product. Or stated another way, when at the market 

price (greater than zero denoted by P*), supply and demand are balanced. This can be seen 

                                                 
18 ER19-1486 Filing, Attachment D, Affidavit of Adam Keech on Behalf of PJM Interconnection, L.L.C.; 
EL19-58 Filing, Attachment D, Affidavit of Adam Keech on Behalf of PJM Interconnection, L.L.C. 
(“Keech Affidavit”) PP 33-46. 
19 Monitoring Analytics, IMM for PJM, ORDC Simulation Results: Version 2, May 10, 2019. Available at 
http://www.monitoringanalytics.com/reports/Reports/2019/IMM_ORDC_Simulation_Results_Version_2 
20190510.pdf. (“IMM ORDC Simulation”). The IMM shows price impacts of moving to an ORDC with 
full unit commitment, but the ORDC differs based on only using a 15-minute uncertainty window and 
comes up with a total price impact of $1.81/MWh. PJM’s total impact using a slightly different 30-minute 
uncertainty window to define the ORDC comes up with a total price impact of $1.96/MWh. See IMM 
ORDC Simulation, Table 1 at 3. 
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with a simple supply-demand diagram shown in Figure 1. The quantity demanded equals 

the quantity supplied and is shown by Q*. All scarcity means to imply is that when the price 

of a good is zero, the quantity demanded exceeds the quantity supplied. This can also be 

seen in Figure 1 with Qd@P=0 representing the quantity demanded on the horizontal axis 

and with Qs@P=0 representing the quantity supplied. 

Figure 1: Scarcity Explained 

 
 

72. When a good is not scarce, it means the price is zero and all possible demand can be 

satisfied at the zero price. Think about walking down the beach with all kinds of shells that 

have washed up and are broken. In one part of the world they call these shells “chip-chip” 

because they all looked like chipped pieces of china or porcelain. You will often see 

children and even some adults picking up all types of “chip-chip” as a way to remember 

their trip to the beach. And each time you go back to the beach there is always more “chip-
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chip.” Chip-chip never seems to run out even though people pay a price of zero, and there 

is always more when you go back to the beach. 

73. Figure 2 shows the situation when is good is not scarce and all demand can be supplied at 

a price of zero. Effectively, the supply curve is a horizontal line at a price of zero. The 

demand can be downward sloping just as it was in Figure 1. In the case where a good is 

not scarce, the quantity supplied at a price of zero, Qs@P=0, is greater than the quantity 

demand at a price of zero, Qd@P=0 as shown in Figure 2. 

Figure 2: Example of No Scarcity 

 
B. A Shortage Condition Means There is Not Enough Supply to Satisfy Demand 
in the Market at the Posted Market Price 

74. Shortage means there is not enough supply to meet the demand at the posted price. An 

implication of a shortage is that prices must rise to clear the market and balance supply and 

demand. This stands in sharp contrast to the idea that when there is scarcity, it only implies 

there needs to be a positive price to ensure supply-demand balance. Figure 3 shows the 
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situation where there is a positive price posted in the market, but it is not sufficiently high 

to balance supply and demand.  

Figure 3: Anatomy of a Shortage Condition 

 
75. In Figure 3, at the price Pposted the quantity demanded exceeds the quantity supplied. This 

implies that there is shortage in the market since there is no supply-demand balance at the 

price Pposted. The only way to ensure supply-demand balance is to see prices rise to P* and 

have the market clear at the quantity Q*. Having prices rise to P* is an example of shortage 

pricing that PJM is modifying in its reserve pricing proposal. 

76. In the context of power markets, a shortage occurs when total energy plus reserve demand 

at MRR cannot be met at the posted prices, Pposted in Figure 3, and hence the need for prices 

to rise to try to restore that balance of ensuring energy balance plus ensuring the MRR can 

be maintained. From a real-time operations perspective, the failure to allow prices to rise 

to maintain energy and reserve balance leave the system vulnerable to an involuntary load 
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shedding event because neither the supply and/or the demand side of the market are getting 

the right price signals to ensure reliable operations.  

77. The bottom line is that scarcity pricing and reserve shortage (aka shortage) pricing are two 

different concepts. Any time there is a positive price, no matter how high or low, it is a 

signal there is scarcity and price is the means by which to allocate energy to those who 

value it most. Shortage pricing means there is a need to get prices to rise as at the current 

price, there is more demand than available supply and price must rise to return the market 

to a supply-demand balance.  

VII. AN OPERATING RESERVE SHORTAGE ONLY OCCURS WHEN PJM IS 
UNABLE TO MEET THE MINIMUM RESERVE REQUIREMENT, THE 
PRICE OF RESERVES WHEN RESERVES ARE ABOVE THE MRR ARE A 
FUNCTION OF MAXIMIZING SURPLUS AND ARE NOT SHORTAGE 
PRICES. 

78. The IMM erroneously confuses the idea that prices being set on the ORDC is somehow 

equivalent to reserve shortage pricing.20 This misunderstanding seemingly comes from two 

main sources of confusion. The first is that the ORDC as proposed by PJM somehow 

defines a new reserve requirement that must be met. The ORDC, in fact, does not define a 

new reserve requirement, but it defines the marginal benefit of holding reserves beyond the 

MRR. The second is that any positive price on reserve must then signify a shortage even if 

the MRR is easily being met. 

79. The only way to think about an operating reserve shortage condition is when there is 

insufficient supply to maintain the MRR at the maximum price the system is willing to pay 

to maintain reserves. That is a reserve shortage condition would only be experienced when, 

as proposed by PJM, the cost of maintaining reserve is in excess of the maximum 

                                                 
20 IMM Protest at 23-25. 
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willingness to pay, which would be $2000/MWh. A price of $5/MWh can in no way signal 

a reserve shortage condition, but only signifies holding a lower level of reserve than would 

be held at a zero price.  

Figure 4: Simple Single Step ORDC 

 
80. Figure 4 shows the ORDC shape as it has existed in PJM in the past with a single step, with 

a vertical line at the MRR and the maximum price is P Max. This vertical style demand 

curve for reserves shows that the marginal benefit of holding reserves beyond the MRR is 

zero, and that at the MRR, the marginal benefit can range from zero to P Max. 

81. If there are sufficient reserves to cover the MRR that do not have any opportunity cost of 

being dispatched down from their economic energy output to provide reserves, then the 

price of reserves would be zero. This is the same situation as exemplified in Figure 2 above 

when there are enough reserves at a price of zero to satisfy the demand for reserve. 
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Figure 5: Price Formation with a Simple, Single Step ORDC 

 

82. However, consider the simple single step ORDC as shown in Figure 4, but with four 

different supply curves that represent system conditions as shown in Figure 5. S1 in Figure 

5 shows a situation where some resources that would otherwise be running for energy are 

backed down to provide reserves. The market only clears reserve level R1, equal to the 

MRR, at a price of P1. S2 in Figure 5 shows a supply curve representing slightly tighter 

system conditions, the market still commits R2=MRR for reserves, but the price of reserves 

rises to P2 as the opportunity cost for providing reserves increases as the system as a tighter 

supply demand balance. S3 in Figure 5 shows an extremely tight supply demand balance 

where prices rise to P3, but the system is still able to maintain the MRR=R3. Finally, S4 

shows the supply in a reserve shortage condition. There are no longer sufficient resources 

to maintain energy balance and maintain the MRR, so the market only clears R4 < MRR 
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of reserves and the price is the maximum, P Max. This shortage condition is the same as 

explained in Figure 3 above where there are insufficient resources to maintain energy 

balance and reserves at the posted price, signaling that prices need to rise to re-establish 

energy and reserve balance. 

83. Despite there being positive prices for reserves in the example discussed in Figure 5, 

moving up the vertical section of the ORDC, there is no reserve shortage condition until 

the system condition represented by S4 is reached, and at that point the system is no longer 

able to maintain the MRR. So, by definition, positive prices on reserve does not imply that 

there is a reserve shortage. 

Figure 6:Downward Sloping ORDC 

 
 

84. Figure 6 shows an example of a downward sloping ORDC with a shape similar to that of 

the ORDCs proposed by PJM. But the similarities between this and the single step ORDC 
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shown in Figures 4 and 5 are apparent. For the sake of example, assume the MRR and P 

Max are the same as with the simple, single step ORDC.  

85. The difference between the ORDC in Figure 6 and that in Figures 4 and 5 is that this ORDC 

shows there is value, or marginal benefit to holding reserves in excess of the MRR. And 

only when the reserve level hits the point of Max Reserves as shown in Figure 6, is there 

no longer additional marginal benefit to adding one more MW of reserve capability.  

86. What is essential to understand about the ORDC in Figure 6 is that the level of maximum 

reserve IS NOT A REQUIREMENT THAT MUST BE HELD! The only requirement that 

must be met by NERC criteria is the MRR. Therefore, any reserve level maintained 

between the MRR and the Max Reserves in Figure 6 does not represent a reserve shortage 

but does represent the value to holding reserve in excess of the MRR. 

87. Moreover, any positive price associated with holding a level of reserve in excess of the 

MRR, but less than the Max Reserve price cannot represent any kind of reserve shortage 

pricing unless the level of reserves falls below the MRR. Figure 7 shows the evolution of 

price formation under different system supply-demand balance conditions for the 

downward sloping ORDC as was shown in Figure 5 for the simple ORDC. 

88. S1 in Figure 7 shows the same situation as S1 in Figure 5 where some resources that would 

otherwise be running for energy are backed down to provide reserves. This clears the 

market at a reserve level R1 at a price of P1. The reserve commitment R1 is greater than 

the MRR, but less the Max Reserves. S2 in Figure 7 shows the same supply curve 

representing slightly tighter system conditions as shown in Figure 5. The market commits 

R2 for reserves, but less than R1 and more than the MRR. Accordingly, the price of 

reserves rises to P2 as the opportunity cost for providing reserves increases as the system 
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has a tighter supply demand balance. S3 in Figure 7 shows an extremely tight supply 

demand balance just like in Figure 5 where prices rise to P3, but the system is still able to 

maintain the MRR=R3. Even though prices have risen to R3, there is still no reserve 

shortage. Finally, S4 in Figure 7 shows the supply in a reserve shortage condition. There 

are no longer sufficient resources to maintain energy balance and maintain the MRR, so 

the market only clears R4 < MRR of reserves and the price is the maximum, P Max. 

Figure 7: Evolution of Reserve Prices with a Downward Sloping ORDC 

 
89. Despite there being positive prices for reserves in Figure 7, with higher reserve 

commitments at times, there is no reserve shortage condition until the system condition 

represented by S4 is reached, and at that point the system is no longer able to maintain the 

MRR. It is only at this point that there is a reserve shortage, and not when the reserve level 

falls below the Max Reserve level defined by the downward sloping ORDC in Figures 6 

and 7. 
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VIII. THE IMM’S PROPOSAL TO SHIFT THE CURRENT VERTICAL 
RESERVE DEMAND OUTWARD IN PLACE OF PJM’S PROPOSED 
DOWNWARD SLOPING DEMAND IS NON-TRANSPARENT, CREATES 
UNCERTAINTY, AND COULD POSSIBLY LEAD TO “FALSE” RESERVE 
SHORTAGE EVENTS 

90. As an alternative to the PJM proposed downward sloping ORDC framework, the IMM has 

proposed to simply shift rightward the vertical demand for reserves when PJM operators 

commit additional reserves for uncertainty in the load forecast and generator 

performance.21 Such a strategy is only roughly equivalent to the PJM’s proposal, but has 

several flaws. First, the means by which the vertical demand for reserves is shifted is not 

well defined. Second, the IMM proposal essentially traces out the PJM downward sloping 

demand but with other undesirable results as discussed below. Absent advance notification 

of such shifts, this leads to uncertainty about actual reserve conditions and non-transparent 

reserve pricing. Shifting the vertical demand rightward could lead to “false reserve shortage 

events” when reserves are above the MRR but less than the right-shifted demand for 

reserves and yet the market signals a reserve shortage. 

A. The IMM’s Proposal Simply Traces out the PJM Proposed Downward Sloping 
ORDC and Adds No Value and Increases the MRR beyond the NERC and RFC 
Requirements 

91. Figure 8 shows the IMM proposal to shift rightward the vertical demand to match operator 

actions imposed upon the PJM proposed downward sloping ORDC. In Figure 8, it is clear 

the IMM’s proposal simply traces out the downward sloping ORDC proposed by PJM up 

to the maximum reserve quantity. 

92. Implicitly what the IMM proposal does is effectively increase the MRR with each 

rightward shift of the vertical demand for reserves beyond what the NERC and RFC 

                                                 
21 IMM Protest at 15-17, 63-65. 
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requirements are as noted by the MRR in Figure 8. The reason this is the case is that price 

formation along a vertical demand curve, as shown in Figure 5 above, would simply allow 

reserves to be held at the constant level, and lets prices rise until the system reaches the 

maximum price for reserves. 

Figure 8: IMM Proposed Rightward Shifting of the Vertical Demand That Traces Out the PJM 
Proposed Downward Sloping ORDC 

   

B. The IMM Proposal is Ill-Defined with Respect to Implementation and is Non-
Transparent and Leads to Uncertainty in the Required Reserve Levels 

93. While the IMM proposes this rightward shift, there are no details on how and when such 

moves will be communicated to market participants and how much advance warning 

market participants would receive with respect to the rightward shifts in the vertical 

demand. Given current operator practices as described by PJM, such decisions are made 
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within the IT SCED two-hour window leaving little time for market participants to react to 

the new demand for reserves. 

94. Furthermore, because there are no details provided on how and when such shifts would 

occur, the IMM proposal does not cure the non-transparency problem that exists today with 

the current operator actions.  

95. In contrast, the PJM proposal sets forth within the market rules the shape and position of 

the downward sloping ORDC in advance so market participants know what to expect and 

how energy and reserve prices will be formed. There is no uncertainty and there is 

transparency about the commitment of reserves beyond the MRR. 

C. The IMM Proposal Would Lead to False Reserve Shortage Events and Raise 
Reserve and Energy Prices Unnecessarily When There is No True Reserve Shortage 

96. By shifting the vertical demand for reserves outward and effectively changing the MRR, 

there will be “false positive shortage events” that lead to prices that are higher than reflected 

by actual reserve conditions. This can be seen in Figure 9 which is the same as Figure 7, 

but with the IMM proposed shifts in the vertical demand that trace out the PJM downward 

sloping demand curve, and the different levels of reserve supply based on system 

conditions. 

97. In Figure 9, the reserve supply S1 would result in a price P1 using the PJM downward 

sloping ORDC. But under the same supply conditions and depending on the rightward 

shifts in the vertical demand curve, reserve prices could be higher than they would be under 

the PJM downward sloping demand curve, especially at the two most right vertical demand 

curves in Figure 9. 

98. By the same token, the prices may also be lower with smaller shifts in the vertical demand 

curve. This discrepancy in prices based on the rightward shift leaves no predictability with 
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respect to prices of reserve, and by extension energy, based on the IMM’s alternate 

proposal. 

Figure 9: PJM Proposed Downward Sloping ORDC vs. IMM Proposal of Rightward Shifts in 
Vertical Demand 

 
99. However, as the supply-demand conditions get tighter as shown in supply curves S2 and 

S3 in Figure 9, the pricing differential can become large and creates false shortage pricing 

signals. With supply S2, under the PJM proposed downward sloping ORDC, the price of 

reserves would be P2. However, under the IMM’s proposal, with the three most right 

shifted vertical reserve demand curves as proposed by the IMM, prices of reserve would 

be higher than under the PJM proposed downward sloping ORDC as shown in Figure 9. 

And even worse, if the most rightward shifted vertical demand were at the Max Reserves 

in Figure 9, there would be a “false positive” reserve shortage with prices going to P Max 

in Figure 9, rather than being at P2 under the PJM proposal. 
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100. With Supply S3, under PJM proposal, reserves would clear at the MRR and the reserve 

price would be P3, below the reserve shortage pricing level. In contrast under the IMM 

proposal, under the three most rightward shifted vertical reserve demand curves, there 

would be another “false reserve shortage indication” driving prices to P Max, well above 

P3 in the PJM ORDC proposal. Moreover, even with the two least rightward shifted 

vertical demands, prices would still be above P3. 

101. In short, the PJM proposal provides transparency and predictability regarding reserve 

prices levels and reserve commitments in advance with a well-defined ORDC that reflects 

the marginal benefit of reserves above the MRR and avoids false positive reserve shortage 

events that the IMM’s alternate proposal would create. As important as predictability and 

transparency is, the ability to predict the additional reserve needs to be correct at any point 

in time. As the above discussion shows, committing too many reserves can result in prices 

that are higher than would be optimal and lead to inefficient outcomes. 

IX. THE OBJECTIVE OF MARKETS IS TO MAXIMIZE SURPLUS AND PJM’S 
MARKETS ARE NO DIFFERENT IN THIS OBJECTIVE 

102. The objective of all markets is to maximize the surplus (aka benefits) that accrues to market 

participants. Surplus can accrue to consumers when the price they pay for energy and 

reserve is less than their willingness to pay. Surplus accrues to suppliers when the price 

they receive for energy and reserves is greater than their cost of providing energy and 

reserves. Maximizing surplus is maximizing the sum of the surplus to buyers and sellers 

without regard to whom the surplus accrues.  
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A. Benefits from Consumption: Consumer Surplus  

103. The total benefits to consumers are equal to the difference between what they are willing 

to pay, where the marginal willingness to pay (or equivalently the marginal benefit from 

consuming energy) is represented by the demand for energy, and the price they pay. 

104. Graphically this is represented in Figure 10 by the area below the demand curve, and above 

the market price, represented by the dashed line associated with P* on the vertical axis, and 

the market clearing quantity represented by the dashed line associated with Q* on the 

horizontal axis. This is the green shaded area in Figure 10. 

Figure 10: Markets Maximize Surplus: Consumer and Producer Surplus 

 
B. Benefits to Suppliers: Producer Surplus 

105. The total benefits to producers are equal to the difference between the price they receive to 

sell energy, and the marginal cost of supplying energy where the marginal cost (or 

equivalently the marginal willingness to receive) is represented by the supply for energy. 
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This benefit in the form of operating profits, accrues in each hour in the Day-ahead Energy 

Market for suppliers. 

106. Graphically this is represented in Figure 10 by the area above the supply curve, and the 

market price, represented by the dashed line associated with P* on the vertical axis, and 

the market clearing quantity represented by the dashed line associated with Q* on the 

horizontal axis. This is the purple shaded area in Figure 10.  

C. The Downward Sloping ORDC Maximizes Surplus in the Reserves Markets 

107. The downward sloping ORDC is a representation of the marginal benefit of committing 

one more MW of reserves in each hour. Along with the implied supply of reserves based 

on the opportunity cost of resources being backed down from providing energy to provide 

reserves, reserve market surplus is maximized. 

108. An example of this is seen in Figure 11. In Figure 11 the supply is represented by S2 from 

the previous examples. The associated consumer and producer surplus are shown in the 

shaded green and purple areas respectively. The PJM proposed downward sloping ORDC 

is entirely consistent with the principles of maximizing market surplus 
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Figure 11: PJM's Proposed ORDC Maximizes Reserve Market Surplus Consistent with Efficient 
Principles 

 
D. The Current Vertical Demand Curve for Reserves in Conjunction with Out of 
Market Commitments Does Not Maximize Surplus and Results in a Deadweight Loss 

109. A comparison between the PJM proposed downward sloping ORDC and the current 

vertical demand curve framework with commitments for reserve made outside of the 

market fails to maximize surplus and results in a “deadweight loss” of surplus due to out 

of market commitments. This happens due to the likelihood that out of market reserve 

commitments would not exactly match the value of extra reserves along the PJM proposed 

downward sloping ORDC as discussed in the context of Figure 9 above. 
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Figure 12: Inefficiency and Loss of Surplus with Vertical Demand and Out of Market Reserve 
Commitments 

 

 
110. Figure 12 shows the same supply curve, S2, and is Figure 11, but with a vertical demand 

curve for reserves based on out of market commitments shown in red. The out of market 

commitment in red commits more than R2 under the market conditions represented by S2. 

This out of market commitment creates a deadweight loss, or loss in surplus/benefit, 

because the marginal cost of reserves for commitments beyond R2 is greater than the 

marginal benefit of additional reserves represented by the ORDC.  

111. Figure 12 shows the inefficiency from undertaking out of market commitments not 

knowing the marginal benefit of holding reserves, now defined by the PJM ORDC, and 

not knowing what the actual market conditions will be, one or two hours into the future. 

The PJM proposed ORDC provides the marginal benefits in advance, and market 

conditions, as they reveal themselves will determine the reserve commitment level to 

obtain an efficient outcome.  
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
112. This concludes my affidavit. 






