OPSI’s arguments would be far better considered in the more complete context of
the PJM Board’s proposed market monitoring structure, following its comprehensive
review of RTO/ISO best practices in this area. Given that PJM expects to complete its
review within 60 days, it would be highly inappropriate for the Commission to
prematurely step in and direct results before that Board review has been completed. In
short, the Commission should not allow the preemptive filing by OPSI to override and
marginalize the Board’s own careful review of market monitoring structure.

By deferring this issue, the Commission also can avoid addressing the very
substantial legal obstacles to the unusual relief that Complainants seek.

First, Complainants have not provided the Commission substantial evidence on
which it could find that PJM’s current tariff is unjust and unreasonable — a prerequisite to

S Substantial evidence has not yet been presented to support a finding that

any change.
PJM has in fact compromised the independence of the MMU or impeded its functioning.
As with the rest of the Complaint’s allegations and requested relief, OPSI relies only on
the brief, non-specific, and unsubstantiated comments of the Market Monitor at the April
5 technical conference, adding only innuendo and speculation to those comments. The
Commission cannot take any action without knowing the facts underlying these

comments, and a thorough investigation of those facts already is underway in order to

elucidate those facts. The Commission should await the outcome of the report to inform

§ See 16 U.S.C. §824e(a); ANR Pipeline Co. v. FERC, 771 F.2d 507, 513 (D.C.
Cir. 1985) (construing comparable provision of Natural Gas Act). Nor does the
OPSI Complaint provide any evidence to back its summary assertion (at 31) that
service PJM provides is “inadequate” in contravention of FPA §207, 16 U.S.C.
§824f, or any support for the proposition that section 207 could be applicable to
an RTO’s monitoring the competmveness of wholesale markets as opposed to the
provision of physical service.

9
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its views on the need for any PJM tariff changes. The PJM Board appropriately has
advised the Commission that its review of market monitoring structure will be informed
by the results of the independent investigation.”

Complainants’ proposed tariff changes also suffer a critical statutory shortcoming.
The Commission has no authority under the Federal Power Act to dictate PJM’s internal
corporate reporting relationships, internal corporate budgeting process, or personnel
policies. The only FPA provision allowing the Commission to address internal corporate
structure, section 305 of the FPA, has no applicability here. Section 305 addresses only
corporate officers’ or directors’ dealings in securities, and individuals that serve as both
an officer or director of one public utility, and an officer or director of another public
utility or of another company that does business with the utility.®

As the court of appeals for the District of Columbia Circuit has held, the
Commission has no authority beyond this to address internal utility corporate structure.”
PJM’s internal corporate organization, reporting relationships, and personnel policies are
not “practice(s] . . . affecting [a] rate” within the meaning of FPA section 206. Such
“practices” are limited to “those methods or ways of doing things on the part of the utility
that directly affect the rate or are closely related to the rate, not all those remote things

beyond the rate structure that might in some sense indirectly or ultimately do so.” Id. at

7 See April 17, 2007 Letter to the Commission from the PJM Board of Managers,
filed April 18, 2007 in Docket No. EL07-56-000.

8 See 16 U.S.C. § 825d.

’ Calif. Indep. Sys. Operator v. FERC, 372 F.3d 395, 401 (D.C. Cir. 2004)
(“CalISQ”) (“Congress’s specific and limited enumeration of FERC’s power over
corporate governance in section 305 is strong evidence that section 206(a) confers
no such authority on FERC”).

10
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403. The CalISO Court held that “[n]one of the words surrounding the word ‘practice’ in

the statutory section suggest a congressional concern with corporate governance or

structure,” id. at 400, and firmly rejected the Commission’s “claimed authority to

regulate all actions or activities of public utilities including the personnel and structure of

its corporate governance under the rubric of ‘practices.”” Id. at 403. Addressing the

implications of the authority the Commission claimed in that case, the court observed:

If FERC can remove a board of directors and dictate the method of
choosing a new one because the method of selecting the old one might
have made it appear discriminatory, or have even given cause to fear
future discrimination, then it would seem that FERC could also dictate the
choice of CEO, COO, and the method of contracting for services, labor,
office space, or whatever one might imagine, assuming FERC made the
appropriate finding. However, we really need no such parade of horribles.
The very act attempted by FERC in this case is quite enough to reveal the
drastic impiications of its overreaching.

Id. at 403-04."°

Consistent with these precedents, the Commission cannot dictate PJM’s

administrative management of its employees, i.e., order that cerizin PJM employees may

10

See also NAACP v. FPC, 425 U.S. 662, 664-5 (1976) (affirming decision that
FERC is “without power to prescribe personnel practices in detail and to receive
complaints, adjudicate them, and punish directly infractions of those practices’)
(see also id. at 673, Burger, C.J., concurring, and stating that Commission
properly rejected “far-reaching proposal” that would put it “into the business of
regulating the everyday employment practices of regulated industries”); Missouri-
Pacific Railroad Co. v. Norwood, 283 U.S. 249, 256-7 (1931) (comparable
provision of Interstate Commerce Act empowering Interstate Commerce
Commission to regulate “practice” of carriers did not authorize ICC to regulate
the number of men to be employed in crews). Notably, even when the
Commission established rules of conduct for the functional separation of
transmission and wholesale merchant function employees, it did not go so far as
to remove employees from standard corporate reporting relationships, instead
recognizing “the need for the company to have officers and directors who are
accountable, can exercise their fiduciary responsibilities and can engage in
corporate governance functions”). Standards of Conduct for Transmission
Providers, Order No. 2004-B, 108 FERC § 61,118, P 57 (2004).
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not be supervised by other PJM employees. Nor can the Commission require that PTM
internal corporate budgets or personnel actions must be submitted to the Commission for
its review and approval. Complainants’ request that the PJM internal MMU report only
to the PJM Board, with no oversight or supervision by any other PJM employee, and with
Commission review of the Board’s “budget, retention, or discipline” of any MMU
employee, not only seeks relief far beyond any regulation that the Commission has ever
imposed on the internal workings of a public utility, it also is outside the Commission’s
authority to grant.

By the same token, althonigh OPSI requests withdrawal of PJM’s RTO status
unless its proposed changes to the current inicuial market monitoring structure are
adopted, there is no requirement in Order No. 2000 that the market monitoring function
be internal. In fact, Order No. 2000 expressly declined to adopt a particular structure'’
and the Commission has allowed a multitude of structures, as described at the recent
technical conference. There is no basis to condition one entity’s continuing RTO status
on adoption of market monitoring structures not required of any other RTO.

Complainants’ alternative demand that the Commission preserve the current
MMU comprised of PJM employees, but place it under the supervision and control of
some newly-constituted non-PJM board of government agency representatives, similarly
goes far beyond anything the Commission may order. The Commission can and does

employ its own market monitoring staff, but it cannot direct PIM to provide it with PJIM

1 Regional Transmission Organizations, Order No. 2000, 1996-2000 FERC Stats. &
Regs., Regs. Preambles § 31,089, at 31,155-56 (1999), order on reh’g, Order No.
2000-A, 1996-2000 FERC Stats & Regs., Regs. Preambles § 31,092 (2000),
petitions for review dismissed sub nom. Public Util. Dist. No. 1 v. FERC, 272
F.3d 607 (D.C. Cir. 2001).
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employees to perform that function on behalf of, and under the supervision and control
of, the Commission or some other governmental board established by the Commission.
The employer-employee relationship necessarily presumes supervision; an employer
bears the cost of its employees and is responsible for their performance. How the novel
construct proposed by Complainants could be consistent with these fundamental features
of an employment relationship are never explained. Certainly, Complainants provide no
precedent or authority for their proposal.

FPA section 209, cited by Complainants, does not provide authority to the
Commission to act as Complainants propose. That section only authorizes the
Commission to “refer any matter arising in the administration” of the Federal Power Act
to a board comprised of one or more representatives from each state affected by such
matter.'>  On its face, this procedural vehicle does not enlarge the Commission’s
substantive authority under the other provisions of the FPA, and certainly does not
describe any Commission or state role in supervision of utility employees. Moreover, it
is not at all clear how such a supervisory arrangement could assure the confidentiality of
market-sensitive information given that at least some states have indicated that they have
no ability, under their state laws, to keep data free of public records requests.

The Commission need not confront these obstacles, however. Instead, it should
await the outcome of PJM’s review of alternative market monitoring structures, which
may produce an external monitoring structure that could well eliminate the need to

address dramatic changes to the current internal MMU structure.

12 See 16 U.S.C. 824h(a).

13
SMM - 01330



CONCLUSION

The Commission should dismiss the Complaint as unsupported, or hold it in

abeyance pending the completion of the PJM Board of Managers’ announced

independent investigation and consideration of market monitoring alternatives.
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UNITED STATES OF AMERICA

BEFORE THE

FEDERAL ENERGY REGULATORY COMMISSION

Allegheny Electric Cooperative, Inc., Borough

of Chambersburg, Pennsylvania; City and Towns

of Hagerstown, Thurmont, and Williamsport,
Maryland; District of Columbia Office of the People’s
Counsel; Illinois Citizens Utility Board; Indiana
Office of Utility Consumer Counsel; Maryland

Office of People’s Counsel; New Jersey Division of
Rate Counsel; Office of the Attorney General of
Virginia, Division of Consumer Counsel; Office of the
Ohio Consumer’s Counsel; Old Dominion Electric
Cucperative; Pennsylvania Office of Consumer
Advocate; PsM Industrial Customer Coalition;
Southern Maryland Eievitic Cooperative, Inc.; and
State of Delaware, Division of thc Public Advocate

V.
PJM Interconnection, L.L.C.

ANSWER OF

N’ N N N N N N N N N N N N S N N N S

Docket No. EL07-56-000

PJM INTERCONNECTION, L.L.C.
TO COMPLAINT FOR A SHOW-CAUSE ORDER

PJIM Interconnection, L.L.C. (“PJM”), pursuaiii tc the Commission’s rules,

hereby answers the “Complaint for a Show-Cause Order on a Fast Track Basis,” filed on

April 17, 2007 (“Complaint”) by certain PYM members (“Complainants™) regarding the

PJM Market Monitoring Unit (“MMU”). The Commission should dismiss the Complaint

as entirely unsupported, or hold it in abeyance pending the completion of the PJM Board

of Managers’ announced independent investigation. As discussed below, there is no need

for any “interim” relief. Contrary to the Complainant’s unsubstantiated fears, unless and

until the Board and the Commission approve a change in PJM’s market monitoring

structure, PJM has no intention to decrease the MMU’s budget, staffing, or access to all

of the databases it always has used to monitor the markets. PJM will not take any such
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action unless and until the Board and the Commission approve a change in PJM’s market
monitoring structure. Accordingly, there is no basis for the Commission to intervene.
SUMMARY

The Complaint is entirely devoid of support for its claim that PJM has “actively
attempted to undermine the ability of the PJM Market Monitor to effectively monitor the
PJM markets.” The only evidence the Complainants submit for this confrontational
assertion is the market monitor, Mr. Bowring’s, cursory and unsubstantiated comments at
the Commission’s April 5, 2007 technical conference in Docket No. AD07-8-000, briefly
referencing three instances in which he felt that PJM management compromised his
independence by affecting the timing and manner in which he presented certain
information to stakeholders and others.

Because PJM does not take lightly allegations of this nature by its market
monitor, the PJM Board has commenced a thorough independent investigation into the
market monitor’s allegations. The Board has committed to provide to the Commission
“expeditivusly, without sacrificing thoroughness,” the results of that investigation.
Rather than prematurely attempting to draw conclusions 2bout the MMU’s independence
or any changes in the performance of this function, based on the market monitor’s brief
and unsubstantiated comments, simply repeated in the Complaint, the Commission
should permit the PJM Board to investigate the facts and report to the Commission
regarding its findings.

Nor is there any basis for interim relief of any kind. The Complaint lacks any

support for its suggestion that PJM should “be found to be in violation of Attachment M

Complaint at 4.
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to its Tariff requiring that it provide the Market Monitor adequate resources and access to
data necessary to effectively monitor PIM's markets.”> The sole basis for this claim is
the brief, non-specific unsubstantiated assertions of the market monitor that he felt that
MMU personnel and their access to data somehow may be compromised in the future.
There is no basis for this fear. PJM management provides the MMU with staff and
resources to perform its assigned functions, has not reduced funding or staffing for the
important market monitoring duties assigned to the MMU by the PJM Tariff, and has not
diminished the MMU’s access to data in any manner whatsoever. Pending any change to
PJM’s market monitoring structure, PJM has every intention of continuing to fund the
MMU, as the Complainants seek, at no less than 2006 levels, and has always and will
continue to provide the MMU with complete access to the same data it always has used to
monitor the markets.

The Complaint also attempts to mako much of whether PJM has already decided
to seek to adopt an external MMU structure. There s no question that PJM management
is recommending that its Board study and evaluate the risks «nd benefits of a new MMU
structure, such as those used by other regional transmission organizaticns (“RTOs”) that
rely on an external market monitor. Such a “best practices” review is an entirely proper
management function. Indeed, the Commission itself is investigating similar questions.
It is also no secret that PJM management believes that its current structure, which
represents the only entirely internal market monitoring in the country, very likely is not

the best practice for this function.

Complaint at 4.
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In the aftermath of Mr. Bowring’s highly-charged comments to the Commission,
it has become even clearer that the current internal structure is highly strained and
constitutes a distraction to both market monitoring staff and PJM staff. Without
prejudging the Board’s ultimate determination, and to resolve uncertainty as soon as
possible, PJM expects to complete its review of the MMU structure within the next 60
days and, subject to Board determination, submit any required tariff filings to implement
any changes to PJM’s market monitoring structure promptly thereafter. Any decision the
Board may make to change the present structure of the MMU will be informed by the
results of the pending independent investigation. The Commission should be assured,
however, that until the Commission approves any such changes, there will be no
reduction in existing MMU funding, resources, or data access. And, if there is any
change in structure, the Commission should be assured that such change will not lead to
any diminution in efficacy of the MMU function.

PJM, of course, also expects the market monitor and his staff to continue to
devote their full time and attention to their duties, and PJM, as the Commission-regulated
utility responsible for ensuring preper monitoring of the PJM markets, will continue its
assigned role of making sure that market monitoring continues unimpaired in the
meantime. PJM’s obligation, first and foremost, is to ensure the continued operation of
robust and competitive wholesale electricity markets, and it will assure such markets are

maintained and monitored.
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ANSWER

L Complainants’ Allegations of Interference Present Nothing That Warrants
Preempting the PJM Board’s Pending Investigation.

Complainants ask the Commission to direct PJM to “show cause why it should
not be found to have actively attempted to undermine the ability of the PJIM Market
Monitor to effectively monitor the PJM markets” (Complaint at 4) and ask that the
Commission verify that the MMU has sufficient independence and is not unduly
influenced by PJM management. Id. at 24.

The sole basis for these claims is the assertions of Mr. Bowring at the April 5
technical conference. There, Mr. Bowring asserted, without any actual evidence or other
substantiation, that PJM had taken actions that he believed “are inconsistent with
independence and with the objectives of the MMU” and cited three alleged instances of
mue. ference.’

However, a5 the Chairman has recognized, those statements do not provide “the
whole story.” As Chairman Kelliher observed:

Mr. Bowring has raised certain allegations. I saw them for
the first time this morning. I think he might have given
them to us late last night or this morning at some point. [
like Mr. Bowring. I respect him. But I don’t teei
comfortable assuming that his version is the complete
story, it's the whole story. I think one thing we have to do

here, and I think as State Commissions, you do this, I
believe, is listen to more than one perspective before you

Written Statement of Joseph E. Bowring, filed April 5, 2007 in Docket No.
ADO07-8-000 (reproduced as “Attachment A” to the Complaint). Mr. Bowring
listed these as “ordering me to modify the State of the Market Report, preventing
me from making a presentation to a membership committee on the exemption of
certain interfaces from mitigation when PJM disagreed with my analysis and
delaying the release of an MMU report regarding the regulation market based on
management disagreements with our conclusions.” Id., at § 10.

5
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make a decision. 1 have reviewed his comments and I think
we’ll listen to more than one version of events though.*

Without more (which Complainants do not provide), Mr. Bowring’s assertions do not
provide grounds for a conclusion that PJM has violated its tariff. Complainants
apparently recognize this, as they style their complaint as a request for an order to show
cause. Rather than present grounds for a claim, as required by the Commission’s rules,’
that PJM has violated its tariff or any Commission statute, order, or rule, they ask the
Commission to presume that PJM has acted improperly and impermissibly seek to turn
the section 206 complaint process on its head by shifting the burden to PIM “to
demonstrate its current compliance with tariff provisions.” Complaint at 2.

Mr. Bowring’s short one-sided recitation of actions that, viewed solely from his
perspective, intruded on his prerogatives, is not a sufficient record basis for an immediate
Commission order directing PJM to take, or refrain from taking, any actions. A remedy
can be neither required nor effective unless it addresses some identified actual or
imminent violation or error. Here, Mr. Bowring’s brief and non-specific statements,®
made at a technical conference where a large number of witnesses were provided only a

few minutes to make presentations and answer the Commission’s policy questions,

4 April 5, 2007 Tech. Conf. in Docket No. AD07-8-000, at 193.

3 See 18 C.F.R. § 385.206 (b)(1), (2) which requires that a Complainant “clearly
identify the action or inaction which is alleged to violate applicable statutory
standards or regulatory requirements” and “explain how the action or inaction
violates applicable statutory standards or regulatory requirements” (emphasis
added).

For example, although Mr. Bowring’s comments were taken by many as calling
into question the conclusions in the recently released 2006 State of the Market
Report, he subsequently assured the PJM Board that he stands by all of the
conclusions in that report.

6
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simply do not rise to the level of record evidence sufficient to support a complaint.
Looking at those brief statements without more, one could equally infer that the facts
show compliance with the tariff requirement that the MMU report to the PJIM President,
rather than conclude that the facts make out a tariff violation. This is precisely why the
Board has sought further independent investigation.

Rather than engage in a breathless rush to judgment, the PJM Board has ordered a
thorough investigation by independent counsel to identify and communicate all facts
associated with Mr. Bowring’s asscrtions. The Board has promised to do so
“expeditiously, without sacrificing thoroughness,” and has assured the Commission that
the resulting comprehensive report will be provided to the Commission.” Indeed, as a
practical matter, the PYM Board has already volunteered to do exactly what Complainants
seek. The Board will “show” the Commission the actual facts regarding PJM’s
compliance with its tariff, as determined by independent counsel free from any influence
of PJM management.

Complainants apparently would have PJM respond to Mr. Bowring’s non-specific
allegations before the Board even investigates the facts. To the contrary, it would ve
irresponsible for PJM to respond without the Board’s completing its investigation into the
precise nature of the accusations and the facts surrounding them. Accordingly, the
Commission should only determine what action, if any, to take concerning Mr.

Bowring’s allegations after it has been provided the PJM Board report. It should not rely

7 See Letter to the Commission from the PJM Board, filed April 18, 2007 in this
proceeding.
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on innuendo.® As the Complaint does nothing more than repeat Mr. Bowring’s
unsubstantiated factual allegations, adding only innuendo and suggestion, it does not
support its requested findings or remedies. The Commission should therefore dismiss the
Complaint® or, at the very least, hold it in abeyance until the Commission receives the
PJM Board’s report.'

II. PJM Has Consistently Provided, and Will Continue to Provide, the
Resources and Access to Data That Support the MMU’s Activities.

The Complaint asks the Commission to direct PJM “to verify that it has not taken
or will not take steps to dismantle its market monitoring unit” (Complaint at 2) and to
show cause “why it should not be found to be in violation of Attachment M to its Tariff
requiring that it provide the Markct Monitor adequate resources and access to data

necessary to effectively monitor PJM's markets.” Id. at 4. Similarly, the Complaint asks

Moreover, to take all the actions Complainants demand solely on the basis of Mr.
Bowring’s brief commcnts at the technical conference could jeopardize the
Coinmission’s reliance on such conferences as forums for the Commission to
exchange policy ideas with witnesses, transforming them iistead into trial-type
proceedings where attorneys would have to object to questions and statements for
fear that the statement may form the basis for a complaint on matters unrelated to
the announced purpose of the technical conference.

See, e.g., CAlifornians for Renewable Energy, Inc. v. California Public Utilities
Commission, 119 FERC 9 61,058, at PP 41-44 (2007); Nat’l Ass’n of Gas
Consumers v. All Sellers of Natural Gas, 106 FERC Y 61,072, at P 13 (2004);
Chevron Products Co. v. SFPP, L.P., 99 FERC { 61,196, at P 26 (2002).

10 C.f. Rules Concerning Certification of the Electric Reliability Organization; and

Procedures for the Establishment, Approval, and Enforcement of Electric
Reliability Standards, 114 FERC § 61,104, at P 485 (2006) (“The Commission
agrees that the ERO, Regional Entities, and the Commission should generally
avoid multiple investigations involving the same violation. There may be
situations in which it would be appropriate to have concurrent investigations but
we expect any such occasion to be rare. In those situations we would coordinate
efforts with the ERO or any relevant Regional Entity.”)

8
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the Commission to require PJM to “provide the Market Monitor with full access to all
data the Market Monitor determines is necessary to effectively monitor the markets;” and
to “fully staff the Market Monitoring unit at least at the 2006 staff level.” Id.

Contrary to the conclusory assertions of Complainants, PJM has not in any way
“preemptively and prematurely initiated the dismantling of the present MMU structure”
(Complaint at 22), and will in no respect diminish the critical function of market
uicnitoring in the PJM region. Rather, PJM has provided, and continues to provide, the
resources and access to data needed to support all of the market monitoring activities
assigned to the MMU by the PJM Tariff.

Indeed, far from “dismantling” the MMU, PJM has substantially expanded the
MMU in the past several years, at a pace faster than the growth of PJM’s other
departments. For example, in 2004, PJM budgeted $1.862 million for the MMU’s
operating expenses, with an authorized headcount of 16 full-time equivalent staff
positions." By 2006, PJM had increased the MMU operating expense budget by over 70
percent, to $3.181 million, with 19 full-time equivalent staff positions, augmented with
contract employees budgeted to add anothei one to iwo full-time positions.'* 2007 has

seen no decrease in those budgets; to the contrary, the MMU operating expense budget

has increased in just one year by another 11 percent, to $3.543 million, and the authorized

1 The 2004, 2006, and 2007 staff headcount figures reported here include three full-
time equivalent positions for student/co-op employees, which generally have been
fully staffed throughout this period, often with individuals working for the MMU
for extended periods.

12 Full-time equivalence for contract employees is based on dividing the dollars

budgeted for the contract employees by their average hourly rate, and then
dividing the resulting budgeted work-hours by an annual standard of 2080 hours
for a full-time employee.
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resources for personnel were increased to 19 full-time equivalent staff positions
augmented by contract employees providing over three full-time equivalent positions.
Notably, the amount PJM budgets for the MMU has in every year significantly exceeded
the amount actually spent by the MMU in the prior year.

Moreover, the MMU’s growth has outpaced the growth of the rest of PJM. In
2004, the operating expense budget for the MMU was 1.43% of the operating expense
budget for all of PIM."> The proportion of PJM operating resources devoted to the MMU
has increased every year since, and in 2007 PJM has budgeted 2.07% of all its operating
expenses to the MMU. !

Again, all that the Complainants offer to support their assertions that the MMU is
being “dismantled” (at 2) or has been “marginalized” by denial of resources (at 23) is the
sparse, non-specific, and unsubstantiated technical conference comments of Mr.
Bowring. There he briefly related his perccptions of a meeting between PJM
management and MMU staff in advance of the release of the 2007 PJM Strategic Report,
his perception of two PJM job postings, and a claim that PIM would be “removing the

MMU’s database” and transferring it elsewhere in PIM.¥

B The MMU'’s 2004 operating expense budget was $1.862 million, as noted above,

versus PJM’s total 2004 operating expense budget of $129.830 million, or 1.43%
of the total. (PJM operating expenses exclude capital project costs, depreciation,
interest income, interest expense, and taxes, which generally are not attributable
to specific PJM departments.)
14 The MMU’s 2007 operating expense budget is $3.543 million, as noted above,
versus PJM’s total 2007 operating expense budget of $170.955 million, or 2.07%
of the total.

15 See Attachment A to the Complaint, at page 3, paragraph 12.
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While each of Mr. Bowring’s comments on these points undoubtedly will be
addressed in detail by the independent counsel investigation,'® PIM’s strong and
continuing support of the existing MMU structure is amply evidenced by the facts
detailed above showing PJM’s commitment of resources to the MMU. The cursory
allegations, which are addressed below, do not withstand scrutiny, and do not negate
PJM’s continued strong support of its existing market monitoring.

As to the referenced meeting between PJM management and the MMU, in the
view of PJM management the underlying facts demonstrate only that PJM management
properly visited MMU staff before the 2007 PJM Strategic Report was released, to advise
them in advance of the report’s recommendation to consider use of an external market
monitor, and to send two messages: first, they should remain focused on their important
duties; and second, PTM values them as employees and hopes to retain them regardless of
the outcome of that review. This action hardly can be considered a tariff violation—to

the contrary, it simply reflects good management practice and common courtesy.'”

16 PIM is compelled to address these issues now, without the benefit of the Board's

investigation, as a result of Complainants’ demand for immediate relief based on

their false assertions that PIM is “dismantling” the MMU and denying it access to

data. The discussicon in ihe following text is PJM management's response.
17 The Complaint (at 23-24) suggests, unpersuasively, that there is some type of
conflict on this topic between PJM’s April 13, 2007 press release and its Chief
Operating Officer’s April 5, 2007 Technical Conference statement. However,
both statements are consistent with the description of that meeting and its
purpose, as described above. PJM’s press release recognized “that this type of
organizational examination creates concerns among the affected employees,”
prompting PJM management’s meeting to advise the MMU staff of the impending
review and express support for their valued work. Similarly, PJM’s Chief
Operating Officer explained to the Commission that PJM followed prudent
business practice in such circumstances, i.e., “[w]hat we’re intending to do is tell
the employees it’s under consideration, which we’ve told our employees.”
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Nor is PIM’s consideration of the use of an external monitor a violation of its
tariff or Order 2000. Indeed, every other RTO approved by the Commission relies in
whole or in part on an external market monitor, and all have been found to comply with
Order 2000."® A “best practices” review by the PJM Board, as management
recommended, should be praised, not indicted. Indeed, the Commission’s technical
conference on the subject itself was the start of the Commission’s own best practices
review. Accordingly, the 2007 Strategic Report’s recommendation to study and consider
the risks and benefits of using an external market monitor raises no legitimate concerns
about the viability or independence of the market monitor, or PIM’s compliance with its
tariff.

As to the MMU’s concern about the impact of two PJM job postings, the
underlying facts do not support the allegations made in the Complzint, or justify the relief
it seeks. As with any PJM division, the MMU’s actual employee headcount can vary
from time to time based on individual employee actions. Among other reasons for job
movements, PJM allows all PJM employees to bid on any PJM job postings, and PIM
does not believe it would be appropriate to deny this opportunity to an employee solely

because he or she works in the MMU.' One MMU employee successfully bid on a PIM

18 See Southwest. Power Pool, Inc., 114 FERC 1§ 61,289, at P 134 (2006); Midwest
Indep. Transmission Sys. Operator, Inc., 101 FERC ¥ 61,228, at P 1 (2002); N.Y.
Indep. Sys. Operator, Inc.; 99 FERC § 61,059, at 61,199 (2002); Prepared
Remarks of Hung-Po Chao submitted in Docket No. AD07-8-000, at 1-2 (filed
April 19, 2007) (describing ISO-New England dual internal/external market
monitoring structure); Remarks of Karen Edson, submitted in Docket No. AD07-
8-000, at 1 (filed April 11, 2007) (describing California ISO dual internal/external
market monitoring structure).

19 Indeed, job postings result in movement of employees both to and from the

MMU. When the MMU posts openings, all PYM employees may bid on those
(Cont’d...)
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position and transferred earlier this year (prior to the announcement of PJM’s
recommended review of alternate market monitoring structures). Two more MMU
employees successfully bid on PJM positions, and are scheduled to transfer in May.
However, PJM is developing transition plans so that both employees continue to devote a
significant portion of their time to the MMU until replacements can be found.?
Moreover, PJM has now implemented a retention plan for MMU employees to encourage
them to remain with the MMU. Every MMU employee that remains with the MMU
through the completion of the consideration of any alternative market monitor structure,
and through Commission approval of any such change, will receive a substantial project
completion bonus. These facts hardly constitute a “dismantling” of the MMU.

Mr. Bowring’s alleged concern about PJM “removing the MMU’s database” at
best appears to reflect a misunderstanding.?’ To be clear, the MMU retains completely
unfettered access to all of the databases that it has uscd in the past, and continues to use,
to monitor the PJM markets, as well as any and all other PJM data that it requires. The
only potential change regarding data that PJM is considering is changing the designated

security “stewardship” of certain databases used by the MMU from Mr. Bowring to Mr.

(...cont’d)
postings, and, in the past, at least one employee has moved from elsewhere within
the PJM organization to the MMU.

20 Such replacements could be through new hires or on a contract basis, consistent

with past practice for the MMU, and considering the resources needed by the
MMU at that time.

2 As with all of the allegations by the market monitor, the lack of specifics leaves

PJM without the ability to respond to concretely expressed concerns. This
underscores the wisdom of the Commission avoiding a rush to judgment and
allowing the PJM Board to complete an orderly investigation of the allegations at
issue.
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Ott, PJM’s Vice President of Market Services. This change would have no bearing on
access to any data. All PJM databases are maintained on secure servers in the physical
custody of PJM’s Information and Technology Services Division, which supports all of
PJM’s databases for use by the entire organization, including the MMU. No distinction is
(or should be) made between “PJM” and “MMU” data. Each database has a designated
“steward” with administrative responsibilities for security of PJM data and, as part of this
responsibility, authorizing changes to access to the database by PJM personnel. Any
change in “stewardship” of the subject database from Mr. Bowring to Mr. Ott would be
intended soleiy tc facilitate access by the Market Services Department to the data relating
to the historical operation of PJM’s inarkets, not to “remove” or diminish access by the
MMU to that data in any manner whatsoever. Even if this change occurred, the MMU
would retain exactly the same access to that data, including to all datasets developed by
the MMU from historic data for analytical and other purposes. Finally, even if this
change occurred, the MMU would retain the same opportunity to analyze, organize,
categorize, test and examine this data both during and after any change in security
“stewardship.”

There is no requirement that the market monitor have the “stewardship”
responsibility for PJM data that he uses to monitor the markets. In fact, the tariff
anticipates the very information-sharing that PJM management proposed. The PJM
Tariff provides that the market monitor is to “rely primarily upon data and information
that is customarily gathered in the normal course of business of PJM,” and the President’s

obligation is simply to assure that the MMU has “access to required information.””* That

2 PIM Tariff, Attachment M, §§ VLA, V.D.
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is being done, and there is no claim by anyone, the MMU included, that this is not taking
place.

Nonetheless, although PIM clearly is allowed to make this change, and it would
have no effect on the MMU’s access to data, the change has not yet been implemented,”
and therefore PJM will defer any change, pending submission of the results of the
Board’s investigation to the Commission.

Finally, there is no basis for a requirement that the MMU report to the
Commission every two weeks “about the status of its functionality.” Complaint at 2.
Complainants have not supported their assertions that PJM has not supplied the MMU
with adequate resources or that PJM has denied the MMU access to any database.
Accordingly, there is no basis for the reports demanded by Complainants, and such
reports would likely become an additional distraction and source of friction within an
already highly-charged atmosphere in PIM. They also potentially could impact adversely
the orderly progression and prompt completicn of the Board’s investigation.
Nonetheless, if the Commission directs the MMU to provide such reports, it should also
order concurrent reports from PJM management on the status of the MMU’s functioning.

III. PJM Will Complete its Recommended Review of the Appropriate Market
Monitor Structure Without Delay.

The Complaint (at 20-21) implies that PJM’s consideration of possible new
structures for the market monitoring function is somehow impermissible. However, there
is nothing improper in PYM’s review of the market monitoring structures used by other

RTOs to assess whether some version of those structures would be suitable for the PIM

2 Mr. Bowring remains listed as the “steward” of the subject databases.
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region. Notably, Complainants themselves appear to object to the current structure,
codified in the PJM Tariff, under which the MMU is internal to PJM and reports to the
President as well as the Board.** Indeed, Mr. Bowring made clear to the Commission at
the April 5 technical conference his view that the current reporting structure is
incompatible with market monitor independence.

PJM agrees that something must change, particularly now in the wake of Mr.
Bowring’s April 5 comments. It has become clear that the current internal structure is
now highly strained and constitutes a distraction to both market monitoring and PIM
staff.  Accordingly, PJM understands the need to complete its review of market
monitoring structure as soon as possible. Therefore, PJM expects to complete its review
of the MMU structure within the next 60 days and, subject to Board determination,
submit any required tariff filings to implement the outcome of that review promptly

thereafter.

24 See Tariff Attachment M, §§ V.A and V.C.
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CONCLUSION

The Commission should dismiss the Complaint as entirely unsupported, or hold it

in abeyance pending the completion of the PJM Board of Managers’ announced

independent investigation.

Craig Glazer

Vice President — Federal Government Policy

PJM Interconnection, L.L.C.
1200 G Street, N.-W.

Suite 600

Washington, D.C. 20005
(202) 393-7756 (phone)
(202) 393-7741 (fax)
glazec@pjm.com

Vincent P. Duane

Deputy General Counsel
PJM Interconnection, L.L.C.
955 Jefferson Avenue
Norristown, PA 19403
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INTEROFFICE MEMORANDUM

Date: 4126107
To: Frank Racioppi
From: Lindsay Johnston
Cc: Dionne Wright, Andy Ott, Joe Bowring, Stan Williams
Subject: Transition to Markets
Frank,

Congratulations on your new position in the Performance Compliance department. It has been agreed by
Joe Bowring, Andy Ott and Human Resources that you will transition into your new role on May 1, 2007.

In the interest of ensuring continuity of MMU operations we will need you to provide assistance to the
MMU for the July RPM auction and other MMU work until your duties can be transitioned to other MMU
staff. Our hope is that your RPM assistance can be transitioned prior to the December 2007 RPM
auction, however should that not have occurred you will need to provide assistance in the December
RPM auction as well. In addition should your assistance be necessary for the 2007 State of the Market
report, the MMU, HR and Markets will discuss how best to accommodate that additional work in the fall.

Keeping in mind that it may take some time to transition your duties to other MMU staff, | am suggesting
that no more than 30% of your time is allocated to the MMU but flexibility will be required there as well.
Additionally, | am requesting that you maintain a record of all your MMU work related activities in the SAP
system so we can ascertain how many hours are required to complete the analyses.

Frank, let me know if you have any questions or concemns.

SMM - 01430
418545



INTEROFFICE MEMORANDUM

Date: 4/26/07

To: Bridgid Cummings

From: Lindsay Johnston

Cc: Dionne Wright, Andy Ott, Joe Bowring, Stan Williams
Subject: Transition to Markets

Bridgid,

Congratulations on your new position in the Performance Compliance department. It has been agreed by
Joe Bowring, Andy Ott and Human Resources that you will transition into your new role on May 23, 2007.

In the interest of ensuring continuity of MMU operations we will need you to continue to provide
s3nistance with the MMU as we fransition the work and until the MMU has transitioned your duties to
another anaiyst. in addition should your assistance be necessary for the 2007 State of the Market report,
the MMU, HR and markets will discuss how best to accommodate that additional work in the fall.

Keeping in mind that this may take some time, | am suggesting that i more than 30% of your time is
allocated to the MMU. Additionally, | am requesting that you maintain a reccr of all your MMU work
related activities in the SAP system so we can ascertain how many hours are requir2d to complete the
analyses.

Bridgid, let me know if you have any questions or concemns.

SMM - 01431



GENERAL POSITION SUMMARY:

The Co-op, Market Monitoring supports analysts in the monitoring and reporting of issues related to all PJM
market operations and the potential to exercise market power. The student will gain valuable insight on topics
such as electric system operations, applied microeconomics, public policy, computer programming, data
analysis and statistics.

CHARACTERISTICS AND QUALIFICATIONS:

To perform this job successfully, an individual must be able to perform each essential duty satisfactorily.
The requirements listed below are representative of the knowledge, skill, and/or ability required.
Reasonable accommodations may be made to enabie individuals with disabilities to perform the essential
functions.

Required:

« Sophomore, Pre-Junior, Junior, or Senior Status

» Pursuing degree in Mathematics, Information Systems, Computer Science, Engineering (preferably
Electrical), Business, or Economics

» Demonstrated ability to communicate effectively.

« Demonstrated ability to visualize and solve complex problems.

¢ Strong analytical skills.

¢ Ability to work closely with analysts in a teamwork environment.

* Good written and verbal communications.

Preferred:

s Experience with SQL, SAS, or other programming languages.

* Knowledge of Macro or Micro economics.

« Demonstrated ability to use Microsoft Excel for graphing and other data analysis.

» Demonstrated ability to use Microsoft PowerPoint for creating presentations.

« Experience with relational databases (preferably Oracle).

o Knowledge of power system engineering concepts, principles, standards and reliability concepts.
e Experience using PSS/e or other power system analysis programs.

¢ Knowledge of linear programming.

Essential Skills:
ESSENTIAL DUTIES AND RESPONSIBILITIES:

The Co-op, Market Monitoring responsibilities will include, but are not limited to, the following:

» The ability to create, execute, and support SAS/SQL programming code.

* The ability to create monthly reports that adhere to departmental standards.

» The ability to analyze data and support the MMU staff in conducting detailed analysis.
« The ability to use data analysis tools to draw conclusions and solve problems.

» The ability to perform internet research.

SMM - 01432



CORPORATE POLICY

DIVISION: Corporate Services Version Number: 3
DEPARTMENT: Human Resources Version Issue Date:  2/15/05
SECTION: Original Issue Date:  4/6/04
Time Off
IS’:)licy ¢ It is the policy of PJM Interconnection to accommodate employees who wish
atemen to take time off to observe religious holidays or for other personal reasons.

The policy intent is to recognize that employees may occasionally need time
off from work for vacation, personal business, illness or death in the family.

Audience This policy applies to all exempt and non-exempt employees of PIM.
Revision Ctrl Click here to view the Revision Reference.
Reference
Policy This policy shall be implemented by establishing and maintaining the following
rules:
« PJM provides employees with the following types of time off:
» Vacation

> Standard Holidays

> Floating Holidays

> Paid Time Off (PTO

> Bereavement (Funeral) Leave

« Number of vacation days granted annually to employees is based on years of
service and career band piacement. (See Attachment A: Vacation Benefit
Schedules on page 8)

- Number of days granted annually to employees for standard holidays, floating
holidays and PTO is based on date of hire. (See Attachment B: Standard
Holiday, Floating Holiday and Paid Time Off (PTO) Benefit Schedules Page
10.)

« The minimum time that may be charged for time off is one haif-day (4 hours).

- Operating and other business needs permitting, time off will be scheduled to
accommodate employees’ requests.

Note: Consideration is given to length of service with the company where
conflicts arise. Management may develop business needs-based rules
governing time off scheduling.

DMS # 260536 v3 PJM ©2005 Page 1 of 11
PJM Interconnection — Confidential and Proprietary — All Rights Reserved
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Time Off

ATTACHMENT B:

OFF (PTO) BENEFIT SCHEDULES

STANDARD HOLIDAY, FLOATING HOLIDAY AND PAID TIME

tgAmmmt of FH o

occur after date of hire

If hired January 15' through June 30™ paid for holidays that |} 24 hours (3 days) 56 hours (7 days)
occur after date of hire

If hired July 1* through September 30™ paid for holidays that [| 16 hours (2 days) 32 hours (4 days)
occur after date of hire

If hired October 1% through November 30" || paid for holidays that [ 8 hours (1 day) 16 hours (2 days)
occur after date of hire

If hired December 1* - 31* paid for holidays that | 0hours 0 hours

|l New: Employe
| HIRE. DATE ount of §  Amount of FH mount of PTO
If hired January I* through June 30° See SH section of 40 hours (5 days) 56 hours (7 days)
policy
If hired July 1* through September 30" See SH section of 20 hours (2 ¥ days) || 32 hours (4 days)
policy
If hired October 1* through November 30® {| See SH section of 8 hours (1 day) 16 hours (2 days)
policy
If hired December 1* - 31% See SH section of 0 hours 0 hours

policy

Amount of SH :} Amountof PTO
If holiday falls on 0 hours 40 hours (5 days)
. . scheduled work day, Will not be “paid
For entire 6 month duration will be paid for hours out” at end of
normally worked. duration
Co-ops whose school schedule precludes If holiday falls on 0 hours 24 hours (3 days)
them from completing six months in scheduled work day, Will not be “paid
succession are eligible for a pro-rated will be paid for hours out” at end of
amount of Paid Time Off. normally worked. duration
4 month duration
If holiday falls on 0 hours 0 hours
3 months or less scheduled work day,
will be paid for hours
normally worked.
Intermittent Employees - e Tt Ut
H]RE D ATE v e ._-Amount of SH Amount of FH . : - {"Amount of PTO
If hired January l" throu@ December 3 15' 170 hours 0 hours 20 hours (2 ¥; days)
DMS # 260536 v3 PIM ©2005 Page 10 of 11

PJM Interconnection — Co

SMM - 01434
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COMMISSIONER WELLINGHOFF: Getting down to the

structural issue a little bit. Related to the question I
asked Mr. Bowring this morning, assuming that we do get to
the point where we develop some definitions and we decide
ultimately that we also need to restructure some of the
functions of the market monitors and some of the RTOs and
I50s.

How would you propose that we do the transition.
In other words, I want to make sure that we don't lose
anything in the period going from the existing structure to
what would be a new and different structure.

MS. ZIBELMAN: 1It's a very, very difficult
management issue. All of us, as you know, companies face
this all the time when they make outsourcing decisions or
merger decisions. How do you retain people in the light of
uncertainty?

The processes that they've used are really the
best I think we can do. What we're intending to do is to
tell the employees it's under consideration, which we've
told our employees. You assure them that the normal
processes, in terms of if in fact a decision is made to
outsource and they wish to stay with the RTO and there are

jobs available, they should be there, and you put in

SMM - 01435



retention plans.

So to the extent that you are worried about
people migrating away, there's an economic reason for them
to stay till the end of the program so they understand there
may be a bonus if they stayed until the end, and just deal
with it as a management issue.

The challenge, of course, always is if somebody
reels Lhat their job is uncertain and we have people who are
engineers, econoniists, etcetera, who are very attractive to
a lot of people these days. How do you retain them? That's
really the management challenge, wut the best way you can do
it is to effectively ensure them that thcy will at least be

compensated for the risks they're taking of not looking for
another job while you're trying to make a decision.

MR. HARVEY: Half a minute left.

COMMISSIONER WELLINGHOFF: My final comment on
the half minute is, it's more than a difficult management
challenge, it's a critical issue, given that you have to
make sure that you've attained that functionality through
the transmission because --

MS. ZIBELMAN: Right. In the past when I've
confronted these issues and mergers where people were told
their departments were going to be moved to different
cities, it was the same issue. The best you can do is to

provide the right types of retention plan and assurances and

SMM - 01436



continue to work with staff.

COMMISSIONER WELLINGHOFF: Thank you very much.
Thank you Chairman.

SMM - 01437



PJM Interference

1.) 2005 SOM Introduction and conclusions

a. Soften results generally

b. Discussion of the merits market power mitigation gutted
Regulation market analysis conclusion

C.

2.) Ford Mill analysis delayed: huge operating reserve pay outs (change in offers and min

run times, etc)

3.) Regulation Market report: disagreed with conclusion. Got hung up for some time.

a. They believed that large amounts of excess supply, etc

4.) TPS Implementation

a. We participated in early design docs, but were cut out subsequently

Testing, getting the right data.

b. DA Probe implementation: had to find out details from the Vendor.

5.) MIC APS South TPS Discussion

a.

b.

1/25/2007 In the afternoon

iii.

vi.

Around 2pm. AO came into Engle’s cube where Engle and PS’s were
talking: AO: “Your analysis is wrong” to PS. AQO was indicating that the
proportion of failures metric produced by PS was incorrect. | walked over
and said, “It was not wrong.” | was directing the analysis and | was
putting it together a response to AO’s MIC slides for Joe. | indicated that
the analysis/slides were still being put together, but I'd be willing to
discuss the issue of ratios, etc with him.

He demanded the slides/report as is. | indicated that the analysis was
not complete, and Joe had not had a chance to review it. | told AO that
Joe was clear he was to review it before we released it. | indicated he
would have to talk to Joe to get it. Joe had not had a chance to read it
yet. |suggested he call Joe. At that time, Joe called on AQ’s ceil phone
(Susan had called Joe to let him know what was going on). Andy looked
at the phone and did not pick it up.

AO said to me: “| want the slides. Send me the slides.”
| asked him to talk to Joe. “I'm not talking to Joe. | want the slides.”

1 got Andy out of the cubes...l went to my desk: AO: “l want the slides”.
HH: I will need to talk to Joe. AO: “Don't talk to Joe, send the slides.”

| went to my cube, called Joe. Andy came down while | was on the
phone. Did not say anything, as he stood at the entrance to my cube (i
was turned away from Andy at my computer, but saw him in the

SMM - 01438



reflections). | clued Joe in to Andy’s presence and indicated to Joe, “Too
late, we are running out of time.” Andy left. HH: Joe wanted to discuss
the individual pieces of the analysis that made up the slides at that point
in time so we could get a draft out to AO. | set up a meeting in Joe K's
office. (Tom Z and Paul S. and Me) Office around 2:45. Telephone call
in to Joe.

vii. Andy burst into Joe K's office. “Where are those slides?” HH: “We are
meeting with Joe to review the slides right now. Joe’s on the phone.”
AO: “] want those slides. Do you want me to get HR involved in this?”

viii. |asked Joe for a response. Andy said: “Joe, make him give me the
slides.” Joe: Ok Andy

ix. |left Joe K’s office to send the slides to AQ, and then returned to Joe K’s
office to finish the meeting.

X. There was a meeting later that afternoon with Paul S, AO, Stu Breslar
(SB), Dean Hartung (DH), Joe (on the phone) and myself. | brought a
couple of hard copies of the slides. | indicated issues | had with their
approach to the re-dispatch, there calculation of “failed interval ratio” etc.
They indicated they had issues with our UPF based approach. Both
parties agreed to re-examine methodology on price impact of not
capping. It was indicated they did not want to see the total dollar
impacts. Andy did not want the MMU criticizing Market’s analysis.
Willing to argue about the philosophy, but not the analysis in public.
Both parties agreed to do more work and exchange slides again. AO
apologized for putting me in the circumstance earlier.

6.) More recently RPM TPS: The design doc we developed for markets was not made part of the
spec sent to AREVA.

SMM - 01439
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-—--Original Message-—---

From: Zibelman, Audrey A

Sent: Wednesday, March 01, 2006 11:00 AM
To: Ott, Andy; Bowring, Joseph

Cc: Harris, P.G.; Kormos, M.J.

Subject: Re: SOM

Thanks

-—--Original Message---—

From: Ott, Andy

To: Zibelman, Audrey A.; Bowring, Joseph
CC: Harris, P.G.; Kormos, M.J.

Sent: Wed Mar 01 09:43:36 2006

Subject: RE: SOM

Joe and | met this morning and the immediate issue has been resolved by
changing the conclusions section of the SOM.

Joe, Mike and myself will meet in the near future to discuss the

regulation market analysis in greater detail and to develop a plan for
resolving the regulation market mitigation structure.

——Original Message-—-

From: Zibelman, Audrey A.

Sent: Tuesday, February 28, 2006 6:08 PM
To: Bowring, Joseph

Cc: Harris, P.G.; Ott, Andy; Kormos, M.J.
Subject: RE: SOM

Joe - let me be clear. As you are aware both Andy and Mike have concerns
about the validity of your analytic approach to the regulation market

and the conclusions you are drawing as a consequence. They are both
concerned that the information presented to the Board is different then
the information in the current version of the state of the market

report. Under our processes we were to have a staff opportunity to
review the SOM before it is presented to the Board. By changing the
underlying analysis and conclusions after the fact your are not adhering
to the process we outlined. The reason we have it that way is to provide
the Board the opportunity to hear about concerns others may have. Your
approach deprives PJM and the Board of that opportunity.

| am not sure what changes you are now proposing to make. Certainly what
you are suggesting is an improvement others may conciude is reduction in
the quality of analysis. | suggest that you work with Mike and Andy to

make sure that they do not see wholes in your analysis that were not

there in the earlier versions.
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Audrey

---—Original Message-----

From: Bowring, Joseph

Sent: Tuesday, February 28, 2006 5:30 PM
To: Zibelman, Audrey A.

Subject: SOM

Audrey,

| wanted you to be aware that it is not possible to literally go back to

the draft version of the regulation market write up as the underlying
analysis and write-up has been updated and improved here as elsewhere in
the SOM. | am assuming that you want me to change the conclusion
regarding the competitiveness of the combined markets rather than change
the analysis. Please let me know if that is not correct.

- Joe
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Page 1 of 2

-----Qriginal Message-----

From: Bowring, Joseph

Sent: Wednesday, March 01, 2006 5:54 AM
To: Smith, Carl W.

Subject: RE: Ancillary

Sorry - wrong version. Correct version now posted.

—---Qriginal Message-----

From: Smith, Carl W.

Sent: Tuesday, February 28, 2006 9:26 PM
To: Bowring, Joseph

Subject: RE: Ancillary

Joe-

I looked at the Ancillary version on the J drive, and there are no changes tracked in the document, except

for refreshes of figure numbers. Are you sure you put the updated version out there? The time stamp says
it was last saved at 6:22 PM tonight.

Thanks,
Carl

-—--Original Message-—--

From: Bowring, Joseph

Sent: Tuesday, February 28, 2006 9:02 PM
To: Smith, Carl W.

Subject: RE: Ancillary

it is. now the version out on the J drive. Can you take it from there?
I will let you know if there are more changes.

-—--Original Message-—--

From: Smith, Carl W.

Sent: Tuesday, February 28, 2006 8:21 PM
To: Bowring, Joseph

Subject: RE: Andcillary

Joe-

| would send them. Creative Services has blasted through all of the issues that | have
logged, so any progress they could make would be added value. Even if they have to
change it again.

Major stuff, or minor?

Carl
SMM - 01463



Message

Page 2 of 2

-----Original Message-----

From: Bowring, Joseph

Sent: Tuesday, February 28, 2006 8:18 PM
To: Smith, Carl W.

Subject: RE: Ancillary

| am dealing with interventions from up the ladder - have made changes but not sure
they are yet final. Should | send along anyway?

----- Original Message----

From: Smith, Carl W.

Sent: Tuesday, February 28, 2006 8:06 PM
To: Bowring, Joseph

Subject: Ancillary

Joe-

Tonight, I'm working on verifying that all found defects have been implemented
into Word documents (at least the overviews) so Linda can proceed with the
Intro.

I'm also planning on doing my own review of Ancillary, but you mentioned to me
foday that you were going to be making changes to Ancillary. What's the
scoop?

Thanks,
Carl
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Page 1 of 1

From: Bowring, Joseph

Sent: Tuesday, February 28, 2006 1:21 PM
To: Smith, Carf W.

Subject: Ancillary

Carl,

I am going to have to modify the Ancillary section. Will try to complete by COB.
- Joe .

SMM - 01465



Evolution of the 2005 State of the Market Report

e Dr. Bowring’s original draft

o Red-lined edits, showing the changes on pp. 7 and 22 that PJM Management
ordered Dr. Bowring to make to the report

o The final draft, incorporating the red-lined edits
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Ancillary Service Markets

The United States Federal Energy Regulatory Commission (FERC) defined six ancillary
services in Order 888: 1) scheduling, system control and dispatch; 2) reactive supply and
voltage control from generation services; 3) regulation and frequency response services;
4) energy imbalance service; 5) operating reserve -- spinning reserve services; and 6)
operating reserve — supplemental reserve services. Of these, PJM currently provides
regulation, energy imbalance and spinning reserve services through market-based
mechanisms. PJM provides energy imbalance service through the Real-Time Energy
Market. PJM provides the remaining ancillary services on a cost basis.

Regulation matches generation with very short-term changes in load by moving the
output of selected generators up and down via an automatic control signal.2 Regulation
is provided, independent of economic signal, by generators with a short-term response
capability (less than five minutes). Longer term deviations between system load and
generation are met via primary and secondary reserves and generation responses to
economic signals. Spinning reserve is a form of primary reserve. To provide spinning a
generator must be synchronized to the system and capable of providing output within
10 minutes.

Both the Regulation and Spinning Reserve Markets are cleared on a real-time basis. A
unit can be selected for either spinning reserve or regulation or neither, but it cannot be
selected for both. The Regulation and Spinning Reserve Markets are cleared
simultaneously and cooptimized with the Energy Market and operating reserve
requirements to minimize the cost of the combined products.

PJM does not provide a market for reactive power, but does ensure its adequacy through
member requirements and scheduling.3 Generation owners are paid according to the
FERC-approved reactive revenue requirements. Charges are allocated to network
customers based on their percentage of load, as well as to point-to-point customers
based on their monthly peak usage.

During the last two calendar years, PJM has integrated five control zones. In the 2004
State of the Market Report the calendar year was divided into three phases, corresponding

! 75 FERC ] 61,080 (1996).

2 Regulation is used to help control the area control error (ACE). See Appendix F, “Ancillary
Service Markets,” for a full definition and discussion of ACE.

3 See “PIM Manual for Scheduling Operations, M-11,” Revision 25 (August 19, 2005), p. 71.
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to market integration dates. In the 2005 State of the Market Report the calendar year is
divided into two phases, also corresponding to market integration dates:*

s Phase 1 (2004). The four-month period from January 1 through April 30, 2004,
during which PJM was comprised of the Mid-Atlantic Region, including its 11
zones,” and the Allegheny Power Company (AP) Control ZoneS

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

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

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

*  See the 2004 State of the Market Report for more detailed descriptions of Phases 1,2 and 3.

The Mid-Atlantic Region is comprised of the Atlantic Electric Company Control Zone
(AECO), the Baltimore Gas & Electric Control Zone (BGE), the Delmarva Power & Light
Control Zone (DPL), the Jersey Central Power & Light Company Control Zone (JCPL), the
Metropolitan Edison Company Control Zone (Met-Ed), the PECO Energy Company Control
Zone (PECQO), the Pennsylvania Electric Company Control Zone (PENELEC), the Pepco
Control Zone (PEPCO), the PPL Electric Utilities Corporation Control Zone (PPL), the Public
Service Electric and Gas Company Control Zone (PSEG) and the Rockland Electric Company
Control Zone (RECQ).

Zones, control zones and control areas are geographic areas that customarily bear the name
of a large utility service provider operating within their boundaries. Names apply to the
geographic area, not to any single company. The geographic areas did not change with the
formalization of the control zone and control area concepts during PJM’s Phase 3
integrations. For simplicity, zones are referred to as control zones for all three phases. The
only exception is ComEd which is called the ComEd Control Area for Phase 2 only.

7 During the five-month period May 1, 2004, through September 30, 2004, the ComEd Control
Zone (ComEd) was called the Northern Illinois Control Area (NICA).
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e Phase 5 (2005). The eight-month period from May 1 through December 31, 2005,
during which PJM was comprised of the Phase 4 elements plus the Dominion
Control Zone which was integrated into PJM on May 1, 2005.

In both Phase 4 and Phase 5, PJM operated two Regulation Markets: one for the Mid-
Atlantic Region and a second for the Western Region. On August 1 of Phase 5, PJM
combined both into a single PJM Combined Regulation Market for a six-month trial
period. After the trial period, based on analysis of market results and a report by the
PJM Market Monitoring Unit (MMU), PJM stakeholders will vote on whether to keep the
combined market.

During Phase 4, PJM operated three Spinning Reserve Markets: one for the Mid-Atlantic
Region, one for the Western Region and one for the ComEd Control Zone. During Phase

5, PIM operated a fourth Spinning Reserve Market for Dominion.

The analysis treats each of the two Regulation Markets and each of the three Spinning
Reserve Markets separately during Phase 4. The market analysis treats each of the two
Regulation Markets separately during the May 1 through July 31 component of Phase 5
(Phase 5-a), and as a single Regulation Market during the August 1 through December
31 component of Phase 5 (Phase 5-b). Each of the four Spinning Reserve Markets is
treated separately for the entire Phase 5 period.

Overview — Regulation and Spinning Reserve Markets

The MMU has reviewed structure, conduct and performance indicators for the identified
Regulation Markets. The MMU concludes that the Regulation Markets functioned
effectively, except for some minor problems of insufficient regulation supply shortly
after the start of Phase 5 and during times of minimum generation. The Regulation
Markets produced competitive results throughout calendar year 2005 based on the
regulation market-clearing price. The Regulation Market prices reflected the fact that
offers in the Western Region were capped during Phase 4 and that the offers of two large
participants, AEP and Dominion, were capped at cost plus a margin throughout Phase 5,
in both cases because the Western Region Regulation market was determined to be not
structurally competitive.

The MMU has reviewed structure, conduct and performance indicators for the identified
Spinning Reserve Markets. The MMU concludes that the Spinning Reserve Markets
functioned effectively. The Spinning Reserve Markets produced competitive results
throughout calendar year 2005 based on the spinning market-clearing price. The
Spinning Reserve Market prices reflected the fact that all offers were capped at cost plus
a margin because the markets have been determined to be not structurally competitive.
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The Regulation Markets

The structure of the Mid-Atlantic Region and Western Region Regulation Markets was
evaluated and the MMU concluded that these markets are not structurally competitive
as they are characterized by a combination of one or more structural elements including
high levels of supplier concentration, high individual company market shares,
significant hours with pivotal suppliers and inelastic demand. The structure of the
Combined Regulation Market was also evaluated based on the five months of available
data and the MMU concluded that this market is characterized by lower levels of
concentration, smaller market shares but a small number of dominant, pivotal suppliers
and inelastic demand. The conduct of market participants within these market structures
has been consistent with competition consistent with existing offer capping, and the.
market performance results have been competitive.

° Mid-Atlantic Region. The Regulation Market in the PJM Mid-Atlantic Region
was cleared based on participants’ price offers during Phases 4 and 5-a. All
suppliers were paid the market-clearing price, which is a function of the supply
curve and PJM-defined demand. The supply curve consists of offered and
eligible MW and the associated offer prices which are a combination of unit-
specific offers plus opportunity cost (OC) as calculated by M.

¢ Western Region. The Regulation Market in the Western Region during Phase 4
was cleared based on participants’ cost-based offers. The cost-based regulation
offers are defined to be the unit-specific incremental cost of providing regulation
plus a margin of $7.50 per MWh plus opportunity cost calculated by PJM. During
Phase 5-a, the market was cleared using a combination of price-based offers and
cost-based offers. In Phase 5, Dominion and AEP were required to make cost-
based offers based on their dominant position in the market while other
participants made price offers.

e PJM Combined Regulation Market. During the trial period for the PJM
Combined Regulation Market, the market was cleared using a combination of
price-based offers and cost-based offers. Dominion and AEP were required to
make cost-based offers based on their dominant position in the market while
other participants made price offers.

As used here, the term, "opportunity cost" (OC), refers to the estimated lost opportunity cost
(LOC) that PJM uses to create a supply curve on an hour-ahead basis. The term, “lost
opportunity cost,” refers to opportunity costs included in payments to generation owners.
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Market Structure

Demand. Demand for regulation is determined by PJM based on an evaluation
of the regulation required in order to meet reliability objectives. Required
regulation remained constant for each control region throughout 2005 except for
two periods during which a temporary adder was implemented at the direction
of PJM.

Supply. The supply of offered and eligible regulation in the PJM Mid-Atlantic
Region was generally both stable and adequate, with an average 1.92 ratio of
regulation supply offered and eligible to the hourly regulation requirement
during Phases 4 and 5-a. While the average ratio of hourly regulation supply
offered and eligible to regulation required was 1.64 for the Western Region
during Phases 4 and 5-a, at times an inadequate supply of regulation was offered
and eligible to participate in the market on an hourly basis in the Western
Region. The average ratio of hourly reguiation supply offered and eligible to
regulation required was 1.88 for the PJM Combined Regulation Market during
Phase 5-b.

Concentration of Ownership

Mid-Atlantic Region. During Phase 4 and Phase 5-a, the PJM Mid-Atlantic
Region Regulation Market for eligible regulation had an average Herfindahl-
Hirschman Index (HHI)> of 1751 which is classified as "moderately
concentrated.”' Less than 1 percent of the hours had an eligible regulation HHI
above 2500. There were two suppliers with market shares greater than, or equal
to, 20 percent. Seven percent of the hours had a single pivotal supplier, 48
percent of the hours had two pivotal suppliers and 88 percent of the hours had
three pivotal suppliers.

Western Region. During Phase 4 and Phase 5-a, the Western Region Regulation
Market for eligible regulation had an average HHI of 2802 which is classified as
"highly concentrated" and 58 percent of the hours had an HHI above 2500. There
was a single pivotal supplier in 62 percent of the hours. One hundred percent of
the hours had two pivotal suppliers.

PJM Combined Regulation Market. During Phase 5-b, the PJM Combined
Regulation Market had an average HHI of 1079 which is classified as

10

See Section 2, “Energy Market, Part I,” at “Market Concentration” for a more complete
discussion of concentration ratios and the Herfindahl-Hirschman Index (HHI).

The market structure metrics reported in this summary are based on regulation capacity that
is both offered to the market and is eligible to provide regulation.
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“moderately concentrated.” No suppliers had market shares greater than, or
equal to, 20 percent. During 1 percent of hours, there was a single pivotal
supplier. During 6 percent of hours, there were two pivotal suppliers. During 29
percent of the hours, there were three pivotal suppliers. For all units except CTs,
during 5 percent of hours, there was a single pivotal supplier, during 23 percent
of hours, there were two pivotal suppliers and during 68 percent of the hours,
there were three pivotal suppliers.

Market Conduct

e Offers. The offer price is the only component of the total regulation offer price

provided by the unit owner and is applicable for the entire operating day. The
regulation offer price is subject to a $100 per MWh offer cap in the Mid-Atlantic
Region, was subject to offer capping in Phase4 in the Western Region and was
subject only to a $100 per MWh offer cap in Phase 5 in the Western Region, with
the exception of the dominant suppliers, Dominion and AEP, whose offers were
capped at marginal cost plus $7.50 per MWh plus opportunity cost. The average
MW-weighted offer price for regulation in the PJM Mid-Atlantic region during
Phases 4 and 5-a was $15.63. The average MW-weighted offer price for
regulation in the Western Region Regulation Market during Phases 4 and 5-a
was $7.73. For the PJM Combined Regulation Market during Phase 5-b, the
average MW-weighted offer price for regulation was $16.29.

Market Performance

Price. For the entire PJM regional transmission organization (RTO) from January
1, 2005, to December 31, 2005, the average price per MWh (regulation market-
clearing price) associated with meeting PJM’s demand for regulation was $49.73.
For the PIM region during Phases 4 and 5-a, the average price per MWh for
regulation was $36.39. For the Western Region Regulation Market during Phases
4 and 5-a, the average price per MWh for regulation was $42.64. For the PJM
Combined Regulation Market during Phase 5-b, the average price per MWh was
$64.03.

The Spinning Reserve Markets

The structure of each of the Spinning Reserve Markets has been evaluated and the MMU
has concluded that these markets are not structurally competitive as they are
characterized by high levels of supplier concentration and inelastic demand. As a result,
these markets are operated as markets with market-clearing prices and with offers based
on the marginal cost of producing the service plus a margin and opportunity cost. The
conduct of market participants within these market structures has been consistent with
competition, and the market performance results have been competitive. Prices for
spinning in the PJM Mid-Atlantic Region, the ComEd Control Zone, the Western Region
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and Dominion are market-clearing prices determined by the supply curve and PJM-
defined demand. The cost-based spinning offers are defined to be the unit-specific
incremental cost of providing spinning reserve plus a margin of $7.50 per MWh plus
opportunity cost calculated by PJM.

Market Structure

* Demand. Computed in accordance with the specific spinning reserve
requirements, the average MW spinning requirement was: 1,091 MW, for the
PJM Mid-Atlantic Region; 217 MW for the ComEd Spinning Zone; 437 MW for
the Western Region; and 5 MW for the Southern Spinning Reserve Zone (May —
December only).

e Supply. For the PJM Mid-Atlantic Region, the offered and eligible excess supply
ratio was 1.15. For the Western and Southern Regions, the ratio was 1.76. For the
ComEd Control Zone, the ratio was 1.21.

* Concentration of Ownership. In 2005, market concentration was high in the Tier
2 Spinning Reserve Market. The average offered and eligible Spinning Reserve
Market HHI for the PJM Mid-Atlantic Region throughout 2005 was 2940. The
average Spinning Reserve Market HHI for the Western Region was 4593. The
average Spinning Reserve Market HHI for ComEd Control Zone was 8844. The
average Spinning Reserve Market HHI for Dominion was 10000.

Market Performance

¢ Price. Load-weighted, average price associated with meeting the PJM system
demand for Tier 2 spinning reserve throughout 2005 was $14.41 per MW, a $0.45
per MW decrease from 2004. The load-weighted, average price in the PJM Mid-
Atlantic Region for Phases 4 and 5 was $15.44 per MW. The load-weighted,
average price for spinning reserve in the ComEd Control Zone during Phases 4
and 5 was $12.73. The load-weighted, average price for spinning in the Western
Control Zone during Phases 4 and 5 was $13.23. The load-weighted, average
price for spinning in Dominion during Phase 5 was $13.08.

Conclusion

PJM consolidated its Regulation Markets into a single Combined Regulation Market
effective, on a trial basis, effective August 1, 2005. PJM’s consolidation of its regulation
markets clearly resulted in improved performance and in increased competition.
However, the improvement in HHI and maximum market share metrics was not enough
to overcome the fact that there are still dominant suppliers in the Combined Regulation
Market that are frequently pivotal and that therefore have the ability to exercise market
power, aggravated by the presence of inelastic demand. Consistent with the FERC's
order affecting the offer capping of dominant suppliers in the Western Region
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Regulation Market, an effective means of reducing the probability of the exercise of
market power would be to offer cap the dominant suppliers in the Combined Regulation
Market. There is little downside to this approach in the presence of dominant suppliers.
The market continues to be based on price offers for most sellers and all sellers are paid
a market clearing price based on offers plus opportunity costs. The result of this design
would be a competitive outcome and consistent with competitive offers from all
participants whether offer capped or not. The marginal costs of providing regulation
have been clearly defined and are consistent with the offers that would be made if the
suppliers were behaving competitively.

PJM’s Spinning Reserve Markets have worked effectively with offers based on marginal
costs plus a margin and with all participants paid a market clearing price based on the
marginal offer including opportunity costs, despite the fact that these markets are
characterized by high levels of seller concentration and inelastic demand.

The benefits of markets are realized under this approach to ancillary services markets.
Even in the presence of structurally non-competitive markets, there are transparent,
market clearing prices based on competitive offers that account explicitly and accurately
for opportunity costs. PJM should continue to consider whether additional ancillary
services markets need to be defined in order to ensure that the market is compensating
suppliers for services when appropriate.

Regulation Markets
Regulation Market Structure

Two major changes affected the structure of the Regulation Market in 2005. The first was
the integration of Dominion into the Western Region Regulation Market on May 1, 2005.
The second was the implementation of the PJM Combined Regulation Market on August
1, 2005.

Demand

Demand for regulation does not change with price (is price inelastic). The demand for
regulation is set administratively based on reliability objectives and forecast load.
Regulation demand will be referred to in this report as required regulation.

The PJM Mid-Atlantic Region has different regulation requirements for on-peak hours
and off-peak hours. The regulation requirement for the peak period is 1.1 percent of the
peak-load forecast; for the off-peak period, it is 1.1 percent of the valley-load forecast."'
During Phases 4 and 5-a, PJM Mid-Atlantic Region regulation requirements ranged from

11 See “PJM Manual for Scheduling Operations, M-11,” Revision 25 (August 19, 2005), p. 51.
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226 MW of regulation capability for off-peak periods to 649 MW for on-peak periods.
The average required regulation was 434 MW.

In the Western Region, the regulation requirement was 1.0 percent of the peak forecast
load and did not vary between on-peak and off-peak periods. During Phases 4 and 5-a,
the requirement ranged from 320 MW to 771 MW, averaging 517 MW.

During Phase 5-b, the PJM Mid-Atlantic Region and the Western Region Regulation
Markets were combined into the PJM Combined Regulation Market. The regulation
requirement for this combined market was defined to equal the sum of the separate
regulation requirements for each region. During Phase 5-b, the regulation requirement
ranged from 662 MW to 1,404 MW, averaging 978 MW.

Although the required regulation specification remained constant for each control
region throughout 2005, a temporary adder was implemented at the direction of PJM for
two periods. As a result, regulation was purchased in addition to the full regulation
requirement. On October 23, 2004, in response to problems after the integration of the
ComEd Control Zone into the Western Region, required regulation was increased by 75
MW for each regulation zone. This regulation adder was subsequently reduced until
regulation was returned to its base requirement on February 11, 2005.

On April 15, 2005, in response to a persistent problem with frequency excursions, a 100
MW increment was added to the regulation demand for both the Mid-Atlantic and
Western Regions. It was phased out and then eliminated on May 14, 2005. Table 0-1
contains a list of regulation adder amounts by date.
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Table 0-1 Temporary regulation adder: October 23, 2004 to May 15, 2005 << H:\Office of
the President\Market Monitoring Unit\SOM_2005\14_Graphs_Tables\regulation adder
table.xls (tab:regulation adder)>>

The temporary additional regulation requirements between mid-April and mid-May
reflected an effort by PJM to solve simultaneous problems of insufficient regulation in
the Western Region Regulation Market, particularly during off-peak hours, and
frequency excursions that impacted PJM's compliance requirement for CPs2.2

Regulation obligation is determined hourly for each load-serving entity (LSE) by
applying the real-time load ratio share (adjusted for scheduled load responsibility) to the
actual amount of regulation assigned for that hour adjusted for any bilaterals and self-
supply. The hourly regulation charge for each LSE is equal to the hourly regulation
market-clearing price (RMCP) multiplied by the MW of regulation purchased from the
market, plus the LSE’s percentage share of any opportunity cost incurred by generation
owners over and above the RMCP, plus the LSE’s percentage share of any unrecovered
costs incurred by those units called on by PJM for the sole purpose of providing
regulation.

12 See Appendix F, “Ancillary Service Markets,” for additional information on area control error
(ACE) control and control performance standard (CPS).
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Supply

The supply of regulation can be measured as regulation capability, regulation offered, or
regulation offered and eligible. For purposes of evaluating the Regulation Market, the
relevant regulation supply is the level of supply that is both offered to the market on an
hourly basis and is eligible to participate in the market on an hourly basis. This is the
only supply that is actually considered in the determination of market prices. The level
of supply that clears in the market on an hourly basis is called assigned reguldtion.
Assigned regulation is selected from regulation that is both offered and eligible.

Regulation capability represents the total volume of regulation capability reported by
resource owners based on unit characteristics.

Regulation offered represents the level of regulation capability actually offered to the
PJM Regulation Market. Resource owners may offer those units with approved
regulation capability into the PJM Regulation Market. PJM does not require a resource
capable of providing regulation service to offer its capability to the market. Regulation
offers may be submitted on a daily basis and these daily offers may be modified on an
hourly basis.

Regulation offered and eligible represents the level of regulation capability actually
offered to the PJM Regulation Market and actually eligible to provide regulation in an
hour. Some regulation offered to the market is not eligible to participate in the
Regulation Market as a result of identifiable offer parameters specified by the supplier.
As an example, the regulation capability of a unit will be included in regulation offered
based on the daily offer and availability status, but that regulation capability will not be
eligible in one or more hours because the supplier sets the availability status to
unavailable for one or more hours of that same day. (The availability status of a unit
may be set in both a daily offer and an hourly update table in the PJM market software.)
As another example, the regulation capability of a unit will be included in regulation
offered if the owner of a unit offers regulation, but that regulation capability will not be
eligible if the owner sets the unit’s economic maximum generation level equal to its
economic minimum generation level. In that case, the unit cannot provide regulation
and is not eligible to provide regulation. As another example, the regulation capability
of a unit will be included in regulation offered but that regulation capability will not be
eligible if the unit is not operating, unless the unit is a combustion turbine that meets
specific operating parameter requirements.

Only those offers which are eligible to provide regulation in an hour are part of supply
for that hour, and only those offers are considered for purposes of clearing the market.
Regulation assigned represents those regulation resources selected through the
regulation market-clearing mechanism to provide regulation service for a given hour.
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While the average regulation supply-to-requirement ratio of offered regulation in the
Western Region Regulation Market during Phase 5-a was generally adequate at 1.70, the
situation was more complicated than the supply-to-requirement ratio indicates.
Regulation capacity was always adequate in the sense that the total reported capability
was adequate.l3 Occasionally, however, PJM dispatchers had to redispatch generation
uneconomically to satisfy reliability requirements. PJM encountered some difficulty
with insufficient regulation supply in the Western Regulation Zone during Phase 5-a.
Shortly after the Dominion integration on May 1, 2005, there was at times an inadequate
supply of regulation that was offered and eligible to participate in the market on an
hourly basis. This situation was most acute in the Western Region Regulation Market in
May 2005 during off-peak periods when market solutions resulted in deficits 13.6
percent of the time and occasional off-peak hourly price spikes. (See Figure 0-1.) These
higher than normal deficits generally occurred during off-peak hours when regulation-
capable units were unavailable to regulate because they were not operating. In May,
PJM frequently operated under minimum generation conditions, especially during off-
peak hours. The combination of a regulation deficit and minimum generation conditions
required dispatchers to balance the need for more regulation with the need for less
generation. Dispatchers at times chose to operate with regulation deficits. This situation
improved during June (deficits in 5.3 percent of all periods) and was resolved in July
when the deficit percentage returned to its overall Phases 4 and 5-a average.

Figure 0-1 compares the percentage of regulation deficit hours across several Regulation
Market periods, including all of 2005, Phase 5 only, off-peak and on-peak hours and off-
peak hours in May. The abnormally high deficits that occurred in the Western Region
particularly during off-peak hours in early May are clearly indicated.

13 See “Regulation Capacity, Daily Availability, Hourly Supply and Price,” in Appendix F,
“Ancillary Service Markets,” for a definition of capacity, availability and supply.



Figure 0-1 Regulation deficit analysis: Calendar year 2005 <<H:\Office of the
PresidentiMarket Monitoring Unit\SOM_2005\14_Graphs_Tables\deficit study.xls
(tab:graph)>>
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Regulation deficits in the west were reduced during June and returned to normal in July.
Also indicated in Figure 0-1 is the extent to which regulation deficits were all but
eliminated after the PJM Combined Regulation Market. There was only one period of
regulation deficit in the PJM Combined Regulation Market during Phase 5-b. This deficit
does not show up in Figure 0-1 because the percentage of regulation deficit hours
rounds to zero percent.

Concentration of Ownership
Market Structure Definitions

The market structure analysis follows the Commission logic specified in the AEP
Order."* The logic of the delivered price test is followed by calculating market share,
HHI and pivotal supplier metrics for each market conﬁguration.ls The analysis
presented here differs in two ways from the Commission’s delivered price test. The
delivered price test would start with the universe of regulation offered and eligible and

AEP Power Mktg. Inc., 107 FERC { 61,018 (“AEP Order”), order on reh’g, 108 FERC
9 61,026 (2004).

'> " AEP Order at 105 et seq.
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then limit the analysis to those offered and eligible units that could provide regulation at
less than or equal to 1.05 times the clearing price. The analysis here uses a proxy for the
1.05 times the clearing price definition used to define the relevant market. In PJM, the
supply of regulation is bifurcated into an all units except combustion turbine (CT)
segment (consisting of steam and hydro units) and a CT segment. While steam, hydro
and CT units can and do provide regulation, the steam/hydro segment is significantly
lower cost and is relatively homogeneous while the CT segment is significantly higher
cost and similarly internally homogeneous. Rather than directly applying the 1.05 times
the clearing price market definition, the analysis here focuses separately on the
steam/hydro and the CT portions of the market. Focusing on the steam/hydro segment
of the market is functionally equivalent to including only sellers that offer for a price
equal to the clearing price times 1.05 when a steam/hydro unit is marginal, although the
segment approach probably results in a larger market definition. Focusing on the CT
segment is similarly equivalent to including only sellers that offer for a price equal to the
clearing price times 1.05 when a CT unit is marginal, although again the segment
approach probably results in a larger market definition. The data is presented including
all units, all units except CTs (steam and hydro) and CTs. In addition, the analysis here
includes the results of the one, two and three pivotal supplier tests.

The analysis here includes all regulation provided by each supplier and made offered
and eligible. While the market structure results are reported for regulation offered, this
is not directly relevant to a determination of whether a market structure is competitive.
Regulation must be both offered and eligible in an hour in order for it to be part of the
market. This is termed economic capacity under the delivered price test.

The delivered price test may also be applied using available economic capacity, or gross
supply by participant net of their load obligation. The fact that suppliers have load
obligations may affect their incentives to exercise market power although not
unambiguously. However, as the amount of load that will be served by the integrated
utilities in the future is unknown given the unknown extent of retail competition, a
reasonable approach is to evaluate the entire regulation supply, or economic capacity, as
is done here.

The Commission’s AEP Order indicates that failure of any one of the specified tests is
adequate for a showing of market power including tests based on market concentration,
market share and pivotal supplier analyses. The analysis presented here goes further in
order to analyze the significance of excess supply. The PJM Market Monitor applies the
pivotal supplier test using one, two and three pivotal suppliers. In addition, when there
are hours with one, two or three pivotal suppliers, the analysis also examines the
frequency with which individual generation owners are in the pivotal group. If the
hours that fail a pivotal supplier test have the same pivotal supplier for a significant
proportion of the hours, that information can be used to identify dominant suppliers.

SMM - 01480
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The pivotal supplier tests represent an analytical approach to the issue of excess supply.
Excess supply, by itself, is not necessarily adequate to ensure a competitive outcome. A
monopolist could have substantial excess supply but the monopolist would not be
expected to change its market behavior as a result. The same logic applies to a small
group of dominant suppliers. However, if there is adequate supply without the three
dominant suppliers to meet the demand, then the market can reasonably be deemed
competitive.

PJM Mid-Atlantic Regulation Market — Phases 4 through 5-a

During Phases 4 through 5-a, in the Regulation Market in the Mid-Atlantic Region, the
offer capability was 2,408 MW.'® The level of regulation resources offered on an hourly
level and the level of regulation resources both offered and eligible to participate on an
hourly level in the market were lower than the total regulation capability. In 2005 the
average hourly offer level was 1,128 MW or 47 percent of offer capability while the
average hourly eligible offer level was 835 MW or 35 percent of offer capability.

The ratio of the hourly regulation supply offered to the hourly regulation requirement,
averaged 2.60 for the PJM Mid-Atlantic Region during Phases 4 and 5-a. When this ratio
equals 1.0, it indicates that offered supply exactly equals demand for the referenced time
period. Based upon regulation offered and eligible, this ratio averaged 1.92. The average
regulation requirement for the PJM Mid-Atlantic Region during 2005 was 434 MW.

Hourly HHI values were calculated based upon the regulation offered, regulation
offered and eligible, and regulation assigned. Based upon regulation offered, HHI
ranged from a maximum of 2064 to a minimum of 1088 with an average value of 1510.
Based upon regulation offered and eligible, HHI values ranged from a maximum of 2787
to a minimum HHI of 1190, with an average value of 1751. Less than 1 percent of hours
had an eligible regulation HHI above 2500. Based upon regulation assigned, HHI values
ranged from a maximum of 9690 to a minimum HHI of 1118. The average HHI value for
regulation assigned was 2260. Thirty-one percent of hours had an assigned regulation
HHI above 2500. Table 0-2 summarizes the January 2005 through July 2005 PJM Mid-
Atlantic Region Regulation Market HHIs.

16 Offer capability is defined as the maximum daily offer volume for each offering unit during
the period without regard to the actual availability of the resource.
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Table 0-2 PJM Mid-Atlantic Regulation Market hourly HHI: Phases 4 and 5-a<
14_Graphs_Tables\HHI_Tables.xIs (Tab PJM HHIs) >

As noted above, regulation supply in PJM is bifurcated into the combustion turbine (CT)
segment and the all units except CTs segment because, while some CTs provide
regulation, they are very expensive to operate solely to provide regulation. In order to
approximate the delivered price test approach, the Regulation Market HHI is reported
with and without CTs. (See Table 3.) In the PJM Mid-Atlantic Region, HHIs are slightly
lower without CTs because the CTs are disproportionately owned by the company with
the largest market share.

Table 3 PJM Mid-Atlantic Regulation Market hourly HHI (All units except CTs):
Phases 4 and 5-a< 14_Graphs_Tables\PJMHHIResultsxls.xls (Tab NO_CTs) >

s 23
1183 1718 2041 0%
118 2266 9690 3%

During Phases 4 and 5-a, two suppliers had market shares greater than, or equal to, 20
percent based on regulation offered and eligible. For the market segment excluding CTs,
two suppliers had market shares greater than, or equal to, 20 percent based on
regulation offered and eligible.

During Phases 4 and 5-a, 7 percent of the hours failed the single pivotal supplier test for
offered and eligible supply in the PJM Mid-Atlantic Market.'” This means that, during
the seven-month period, for 7 percent of the hours the total regulation requirement
could not be met in the absence of the largest supplier. Forty-eight percent of the hours
failed the two pivotal supplier test. This means that, during 48 percent of the hours, the
total regulation requirement could not be met in the absence of the two largest suppliers.
Eighty-eight percent of the hours failed the three pivotal supplier test. This means that,

' The pivotal supplier results are provided for all offered regulation as additional information

although these results are not directly relevant to the market structure analysis.
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during 88 percent of the hours, the total regulation the regulation requirement could not
be met in the absence of the three largest suppliers.

For the market segment excluding CTs, the percentage of one pivotal supplier hours in
the eligible Regulation Market increases from 7 percent to 10 percent, the percentage of
two pivotal supplier hours increases from 48 percent to 52 percent and the percentage of
three pivotal supplier hours increases from 88 percent to 89 percent. Table 0-4
summarizes the PJM Mid-Atlantic Regulation Market pivotal supplier statistics for
Phases 4 and 5-a. The pivotal supplier statistics are also presented for all regulating units
except CTs. (See Table 5.) Three companies are pivotal more than 75 percent of the three
pivotal supplier intervals for all units, and for the all units except CTs segment.

Table 0-4 PJM Mid-Atlantic Region Regulation Market pivotal supplier statistics:
Phases 4 and 5-a< 14_Graphs_Tables\Piv Sup Tables.xls (Tab PJM PivSup) >

Table 5 PJM Mid-Atlantic Region Regulation Market pivotal supplier statistics (All
units except CTs): Phases 4 and 5-a< 14_Graphs_Tables\PJMPivSupResultsxls.xls (Tab
NonCTPivSupHours) >

Based on these market structure results, the MMU concludes that the market structure of
the PJM Mid-Atlantic Region’s Regulation Market during Phases 4 and 5-a can no longer
be considered to be consistent with a competitive outcome. The combination of two
market participants with market shares greater than, or equal to, 20 percent and the
pivotal supplier results are not consistent with a competitive structure. The market in
the PJM Mid-Atlantic Region was operated by PJM as a competitive market prior to the
Combined Regulation Market.

Western Region Regulation Market — Phases 4 and 5-a
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During Phases 4 and 5-a, in the Western Region Regulation Market, the submitted offer
capability was 2,267 MW. The level of resources offered on an hourly level and the level
of regulation resources both offered and eligible to participate on an hourly level in the
Regulation Market were lower than the submitted regulation offer capability. Between
the beginning of Phase 4 and the end of Phase 5-a, the average hourly offer level was 938
MW or 41 percent of the submitted capability, while the average hourly eligible offer
level was 847 MW or 37 percent of the submitted capability.

The ratio of the hourly regulation supply offered to the hourly regulation requirement,
averaged 1.81 for the Phases 4 and 5-a Western Region Regulation Market. Based upon
regulation offered and eligible, this ratio averaged 1.64. The average regulation
requirement for the Phases 4 and 5-a Western Region Regulation Market was 517 Mw. '8

Hourly HHI values were calculated based upon the regulation offered, regulation
offered and eligible and regulation assigned. Based upon regulation offered, HHI
ranged from a maximum of 4357 to a minimum of 1748 with an average value of 2730.
Fifty-eight percent of hours had an offered regulation HHI above 2500. Based upon
regulation offered and eligible, HHI values ranged from a maximum of 4810 to a
minimum HHI of 1757, with an average value of 2802. Fifty-eight percent of hours had
an eligible regulation HHI above 2500. Based upon regulation assigned, HHI values
ranged from a maximum of 7162 to a minimum HHI of 1698. The average HHI value for
regulation assigned was 2973. Sixty-four percent of hours had an assigned regulation
HHI above 2500. Table 0-6 summarizes the January 2005 through July Western Region
Regulation Market HHIs.

Table 0-6 Western Region Regulation Market hourly HHI: Phases 4 and 5-a
<14_Graphs_Tables\HHI Tables.xls (Tab WRM HHIs) >

7162 84%

2973

For the market segment excluding CTs, HHIs in the Western Region Regulation Market
are somewhat higher. (See Table 7.)

18 See Appendix F, “Ancillary Service Markets,” for additional detail on the regulation
requirements.
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Table 7 Western Region Regulation Market hourly HHI (All units except CTs): Phases
4 and 5-a< 14_Graphs_Tables\WRMHHIResultsxls.xls (Tab NO_CTs) >

TR

2960 4973 60%
3029 5249 62%
2984 7162 65%

During Phases 4 and 5-a, one supplier had a market share greater than, or equal to, 20
percent based on offered and eligible regulation. For the market segment excluding CTs,
one supplier had a market share greater than, or equal to, 20 percent based on offered
and eligible regulation.

During Phases 4 through 5-a, 62 percent of the hours failed the single pivotal supplier
test for offered and eligible supply in the Western Region Regulation Market. This
means that, during the seven-month period, the total regulation requirement could not
be met for 62 percent of the hours in the absence of the largest supplier. One-hundred
percent of the hours failed the two pivotal supplier test. This means that, during 100
percent of the hours, the total regulation requirement could not be met in the absence of
the two largest suppliers. One-hundred percent of the hours failed the three pivotal
supplier test. This means that, during 100 percent of the hours, the total regulation
requirement could not be met in the absence of the three largest suppliers. Table 0-8
summarizes the Western Region Regulation Market pivotal supplier statistics for Phases
4 through 5-a..

Table 0-8 Western Region Regulation Market pivotal supplier statistics: Phases 4
and 5-a .<14_Graphs_Tables\RSI Tables.xls (Tab WRM PivSup)>

100%

Table 9 presents pivotal supplier statistics for the Western Region regulation pool for all
units except CTs. Eighty-eight percent of hours fail the one pivotal supplier test. In both
the all units and all units except CTs market segments the same company that was the

one pivotal supplier was also pivotal for more than 95 percent of the hours in which two
and three suppliers were pivotal.
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Table 9 Western Region Regulation Market pivotal supplier statistics (All units
except CTs:): Phases 4 and 5-a .<14_Graphs_Tables\WRMPivSupResultsxls.xls (Tab
NonCTPivSupHours)>

e

100% 100%

SR

Based on these market structure results, the MMU concludes that the market structure of
the Western Region Regulation Market was not consistent with a competitive outcome.
The Regulation Market in the Western Region was operated by PJM, with the two
dominant suppliers offer capped, as a market with market-clearing prices during Phases
4 and 5-a.

PJM Combined Regulation Market — Phase 5-b

The PJM Combined Regulation Market during Phase 5-b was comprised of the PJM
Western Region (the ComEd, AEP, DAY, Dominion, DLCO and AP Control Zones) and
the PJM Mid-Atlantic Region. For the Phase 5-b PJM Combined Regulation Market, the
submitted capability was 5,491 MW. The average hourly offer level was 2,370 MW while
the average hourly eligible offer level was 1,841 MW.

The ratio of the hourly regulation supply offered to the hourly regulation requirement
averaged 2.42. Based upon regulation offered and eligible, this ratio averaged 1.88. The
average regulation requirement for the Phase 5-b PJM Combined Regulation Market was
978 MW.

Hourly HHI values were calculated based upon the regulation offered, regulation
offered and eligible and regulation assigned. Based upon regulation offered, HHI
ranged from a maximum of 1331 to a minimum of 812 with an average value of 1001.
Based upon regulation offered and eligible, HHI ranged from a maximum of 1562 to a
minimum HHI of 866, with an average value of 1079. Based upon regulation assigned,
HHI values ranged from a maximum of 2390 to a minimum of 878. The average HHI
value for regulation assigned was 1299. Table 0-10 summarizes HHI results for the PJM
Combined Regulation Market.
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Table 0-10  PJM Combined Regulation Market HHI: Phase 5-b
<<14_Graphs_Tables\HHI Tables.xls (Tab RTO HHIs)>>

g
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For the market segment excluding CTs, HHIs are essentially the same (Table 11).

Table 11 PJM Combined Regulation Market HHI (All units except CTs): Phase 5-b<
14_Graphs_Tables\RTOHHIResultsxls.xls (Tab NO_CTs) >

During Phase 5-b, in the PJM Combined Regulation Market, no suppliers had a market
share greater than, or equal to, 20 percent for regulation offered and eligible. For the
market segment excluding CTs, no suppliers had a market share greater than, or equal
to, 20 percent for regulation offered and eligible. For the CT market segment, two
suppliers had market shares in excess of 20 percent for regulation offered and eligible.

During Phase 5-b, 1 percent of the hours failed the single pivotal supplier test for offered
and eligible supply in the PJM Combined Regulation Market. This means that, during
the five-month period, the total regulation requirement could not be met for 1 percent of
the hours in the absence of the largest supplier. Six percent of the hours failed the two
pivotal supplier test. This means that, during 6 percent of the hours, the total regulation
requirement could not be met in the absence of the two largest suppliers. Twenty-nine
percent of the hours failed the three pivotal supplier test. This means that, during 29
percent of the hours, the total regulation requirement could not be met in the absence of
the three largest suppliers. Table 0-12 summarizes the PJM Combined Regulation
Market’s pivotal supplier results for Phase 5-b. For all units including CTs the same
company that was the one pivotal supplier for more than one third of the one pivotal
supplier intervals was also pivotal for more than 75 percent of the two pivotal supplier
intervals and more than 80 percent of the hours in which two and three suppliers were
pivotal. A second company was pivotal during more than 25 percent of the two pivotal
and approximately 50 percent of three pivotal hours.

SMM - 01487
21



Table 0-12  PJM Combined Regulation Market pivotal supplier statistics: Phase 5-b
<<<14_Graphs_Tables\PivSup Tables.xls (Tab RTO PivSup)>>

Table 13 presents pivotal supplier statistics for the PJM Combined Regulation market
segment for all units except CTs.

Table 13 PJM Combined Regulation Market pivotal supplier statistics (All units
except CTs): Phase 5-b <<<14_Graphs_Tables\RTOPivSupResultsxls.xls (Tab
NonCTPivSupHours)>>

For the market segment excluding CTs, the percentage of one pivotal supplier hours in
the eligible Regulation Market increases from 1 percent to 5 percent, the percentage of
two pivotal supplier hours increases from 6 percent to 23 percent and the percentage of
three pivotal supplier hours increases from 29 percent to 68 percent. (Table 13) In the all
units except CTs market segment the same company that was the one pivotal supplier
for more than two-thirds of the one pivotal supplier intervals was also pivotal for more
than 80 percent of the two pivotal supplier intervals and more than 95 percent of the
hours in which two and three suppliers were pivotal. A second company is pivotal
during more than 60 percent of the two pivotal and three pivotal hours, while the third
pivotal position is shared by three companies with an approximately equal frequency of
occurrence.

Based on this analysis, the MMU recommends that PJM continue to operate the
Regulation Market as a single Combined Regulation Market. This recommendation is
based on improved operational results and on the increased competitiveness of the
Combined Market. Nonetheless, based on these market structure results, the MMU
concludes that the market structure of the PJM Combined Regulation Market was not
consistent with a competitive outcome. For Phase 5-b, the PJM Combined Regulation
Market was operated by PJM, with the two dominant suppliefs offer capped, as a price-
based market with market-clearing prices. It would be reasonable, consistent with the
results of the analysis and with FERC's actions regarding the Western Region Regulation
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Market, to offer cap only the two dominant market participants identified in the analysis
of the Combined Regulation Market. These results are based on the first five months of
operation of the combined market. The MMU will continue to analyze market outcomes
and market structure for the Combined Regulation Market.

Regulation Market Conduct

Regulation Offers

Generators wishing to participate in any of the PJM Regulation Markets must submit
regulation offers for specific units by hour 1800 EPT of the day before the operating day.
The regulation offer price is subject to a $100 per MWh offer cap in PJM control zones
with the exception of the dominant suppliers Dominion and AEP whose offers are
capped at marginal cost plus $7.50 per MWh plus opportunity cost. In the PJM Western
Region during Phase 4, all regulation offers were capped at $7.50 per MWh plus the cost
of providing regulation service because that market was determined to be not
structurally competitive. As in any competitive market, regulation offers at marginal
cost are considered to be competitive. In PJM, a $7.50 per MWh adder is considered to be
consistent with competitive offers based on an analysis of historical offer behavior.

The offer price is the only component of the regulation offer applicable for the entire
operating day. The following information must be included in each offer, but can be
entered or changed up to 60 minutes prior to the operating hour: regulating status
(available, unavailable or self-scheduled); regulation capability; and high and low
regulation limits. The Regulation Market is cleared on a real-time basis, and regulation
prices are posted hourly throughout the operating day. The amount of self-scheduled
regulation is confirmed 60 minutes before each operating hour, and regulation
assignments are made 30 minutes before each operating hour.

PJM's Regulation Markets are cleared hourly, based upon both offers submitted by the
units and the hourly opportunity cost of each unit.'” The effective offer price is the sum
of the unit-specific offer and the opportunity cost. In order to clear the market, PJM
ranks units which offer and are eligible to regulate by effective offer price and selects the
lowest offers in order until the amount of regulation required for the hour is satisfied at
least cost. The price that results is the regulation market-clearmg price (RMCP), and the
unit that sets this price is the marginal unit.

19 PJM estimates the opportunity cost for units providing regulation based on a forecast of
locational marginal price (LMP) for the upcoming hour. Opportunity cost is included in the
market-clearing price.
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Regulation Market Performance

Regulation Prices

Figure 0-2 shows both the daily average regulation market-clearing price and the
opportunity cost component for the marginal units in the PJM Mid-Atlantic Region
during Phases 4 and 5-a. Figure 0-3 shows the same data for the Western Region
Regulation Market during Phases 4 and 5-a. Figure 0-4 shows the same data for the PJM
Combined Regulation Market during Phase 5-b. All units chosen to provide regulation
during Phases 4 and 5 received as payment the higher of the clearing price multiplied by
the unit’s assigned regulating capability, or the unit’s regulation bid multiplied by its
assigned regulating capability plus the individual unit’s real-time opportunity cost.”’

Regulation credits are awarded to generation owners that have either self-scheduled
regulation or sold regulation into the market. Regulation credits for units self-scheduled
to provide regulation are equal to the RMCP times the unit’s self-scheduled regulating
capability. Regulation credits for units that offered regulation into the market and were
selected to provide regulation are the higher of the RMCP times the unit’s assigned
regulating capability, or the unit’s regulation bid times its assigned regulating capability
plus the opportunity cost that unit incurred. Although most units are paid RMCP times
their assigned regulation MW, the RMCP is itself strongly dependent on the lost
opportunity cost based upon forecast LMP calculated for the marginal unit during
market clearing. This means that the total cost of regulation is very strongly dependent
upon lost opportunity cost, which is dependent upon forecast LMP. Figure 0-2, Figure
0-3 and Figure 0-4 graph the RMCP against the estimated lost opportunity cost of the
marginal unit (calculated at market clearance, adjusted for real-time deviations in LMP,
and averaged over the day). Most of the cost of regulation comes from the lost
opportunity cost of the marginal unit. The rest of the RMCP is the unit’s regulation offer.
The average offer of the marginal unit for PJM Mid-Atlantic during Phases 4 and 5-a was
$15.33. The average offer of the marginal unit for the Western Region Regulation Market
during Phases 4 and 5-a was $8.66. The average offer of the marginal unit for the PJM
Combined Regulation Market during Phase 5-b was $13.16. In the PJM Mid-Atlantic
Regulation Market during Phases 4 and 5-a, marginal unit LOC averaged 57 percent of
the RMCP. In the Western Region Regulation Market during Phases 4 and 5-a, marginal
unit LOC averaged 76 percent of RMCP. In the PJM Combined Regulation Market
during Phase 5-b, marginal unit LOC averaged 79 percent of RMCP.

#  See “PJM Operating Agreement, Accounting, m28,” Revision 27, Section 4, “Regulation
Credits” (October 1, 2004), pp. 26-27. PJM uses estimated opportunity cost to clear the market
and real-time opportunity cost to compensate generators that provide regulation and
spinning. Real-time opportunity cost is calculated using real-time LMP.
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Figure 0-2 PJM Mid-Atlantic Region daily average regulation clearing price and
adjusted estimated marginal unit opportunity cost: Phases 4 and 5-a << H:\Office of the
President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Fig5_2_RMCP_LOC_graph_PJM_new.xls (tab: Graph)>>
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Figure 0-3 Western Region daily average regulation clearing price and adjusted
estimated marginal unit opportunity cost: Phases 4 and 5-a << H:\Office of the

President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Fig5_3_RMCP_LOC_graph_WRM_new.xls (tab: Graph)>>
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Figure 0-4 PJM Combined Regulation Market daily average regulation clearing price
and adjusted estimated marginal unit opportunity cost: Phase 5-b < H:\Office of the

President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Fig5_4 RMCP_LOC_graph_RTO_new.xIs (tab: Graph)>
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Figure 0-5, Figure 0-6 and Figure 0-7 compare the regulation price per MWh to the
regulation MW purchased for each of the Regulation Markets. As the regulation
requirement is a linear function of daily forecast peak load in all markets, all three
graphs show that despite considerable daily variation, the price of regulation and the
demand for regulation increase or decrease together on a seasonal scale. System LMP
increases with load because higher priced units must be dispatched to meet demand and
those increases in system LMP cause the opportunity cost to rise by increasing the

spread between LMP and the energy offers of the regulating units.
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Figure 0-5

MW: Phases 4 and 5-a <H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\RegMWPurch_vs_Price.xIs (tab: PJMGraph)>>
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Figure 0-6 Western Region daily regulation MW purchased vs. price per MW: Phases 4
and 5-a <H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\RegMWPurch_vs_Price.xls (tab: WRMGraph)>>
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Figure 0-7 PJM Combined Regulation Market daily regulation MW purchased vs.
price per MW: Phase 5-b <H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\ RegMWPurch_vs_Price.xls (tab: RTOgraph)>>
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Important exceptions to this general pattern occurred periodically in the Western Region
after the integration of Dominion on May 1, 2005. (See Figure 0-6.) An hourly analysis of
regulation MW purchased versus the regulation price reveals some extreme exceptions
that resulted from deficits during off-peak hours and/or times of minimum generation
events. A shortage of regulation-capable units (as existed in the Western Region in early
May) combined with a minimum generation event required expensive combustion
turbine units to be started to satisfy regulation requirements resulting in high clearing
prices. Minimum generation events can cause shortages of regulation in the PJM Mid-
Atlantic Region as well, but since the regulation requirement in the PJM Mid-Atlantic
Region is lower during off-peak hours it is less likely. Overall, the inflexibility of
demand and the shortage of available regulating units caused relatively wide price
swings in the Western Region during Phase 5-a.

As Figure 0-5, Figure 0-6 and Figure 0-7 also show, regulation prices during calendar
year 2005 were seasonally higher in January, remained lower and relatively stable from
February through April, then began to increase and show high daily variability into
October before moderating at the end of the year. The higher average summer prices
reflect higher LMPs in the lost opportunity cost (LOC) portion of the marginal unit’s
clearing price (RMCP) for regulation. (See Figure 0-2, Figure 0-3 and Figure 0-4.) During
a period of low prices, March and April, the LOC/RMCP ratio was 42 percent for the
PJM Mid-Atlantic Region and 58 percent for the Western Region. During a period of
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high prices, August and September, the LOC/RMCP ratio was 83 percent for the PJM
Combined Regulation Market.

Figure 0-8 illustrates the level of demand for regulation by month in 2005 and the
corresponding level of regulation cost.

Figure 0-8 Monthly regulation MW and regulation cost per MW: Calendar year 2005
<J:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\CostPerMW_Monthly.xIs (tab: graph)>
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Figure 0-9 shows the average number of units per hour required to satisfy PJM's
regulation requirement.
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Figure 0-9 Average hourly count of distinct units required to satisfy regulation
requirement: Calendar year 2005 < J:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\UnitCount.xls (tab: UnitCountgraph)>>
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Units which provide regulation are paid the higher of the RMCP or their offer plus their
unit-specific opportunity cost. In a perfect market all units would be compensated at
RMCP times output. Sometimes, however, circumstances require that units be paid their
offer plus their unit-specific opportunity cost. Examples include units that must be
redispatched because of constraints, unanticipated performance problems, or changes in
the real-time LMP and, therefore, opportunity cost from the value estimated at
regulation market-clearing 30 minutes prior to the operating hour. For these reasons
some units are paid the value of their offer plus their unit-specific lost opportunity costs
when that sum is higher than the RMCP. This means that PJM's regulation cost per
MWh is somewhat higher than the RMCP. Figure 0-10 and Figure 0-11 compare the
regulation cost per MWh with the regulation clearing price to show the difference
between the price of regulation and the total cost of regulation.
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Spinning Reserve Markets
Spinning Reserve Market Structure

The integration of Dominion on May 1, 2005 resulted in the creation of a Southern
Region Spinning Reserve Market. Thus the PJM Spinning Reserve Markets include the
PJM Mid-Atlantic Spinning Reserve Market, the Western Region Spinning Reserve
Market, the ComEd Region Spinning Reserve Market and the Southern Region Spinning
Reserve Market.

Demand

Tier 2 spinning requirements are determined by subtracting the amount of forecast Tier
1 spinning reserve available from each spinning control area spinning reserve
requirement for the period. The total spinning reserve requirement is different for each
of the four regional Spinning Reserve Markets. For the Mid-Atlantic Region, the
requirement is 75 percent of the largest contingency in the region, provided that 25
percent of the largest contingency is available as nonsynchronized, 10-minute reserve.
For the ComEd Region, the requirement is 50 percent of the ComEd Control Zone's load
ratio share of the largest contingency in NERC’s Mid-America Interconnected Network,
Inc. (MAIN) Region. From October 1 to December 3, 2004, this was 269 MW. After
December 3, 2004, the ComEd Control Zone’s spinning requirement was 216 MW. For
the Western Region, the requirement is 1.5 percent of the daily peak-load forecast. For
the Southern Spinning Reserve Zone, the requirement is the Dominion Control Zone's
load ratio share of the largest system contingency within the Virginia and Carolinas
Area (VACAR), minus the available 15-minute quick start capability within the Southern
Spinning Reserve Zone.

Computed in accordance with the requirements above, the average MW spinning
requirement was: 1091 MW, for the PJM Mid-Atlantic Region; 217 MW for the ComEd
Spinning Zone; 437 MW for the Western Region; and 5 MW for the Southern Spinning
Reserve Zone (May — December only).

SMM - 01499
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Figure 0-12 PJM Mid-Atlantic Spinning Region average hourly required spinning vs.
Tier 2 spinning purchased: Calendar year 2005 <<H:\Office of the President\Market

Monitoring Unit\SOM_2005\14_Graphs_Tables\Spinning Required vs Tier 2 Purchased.xls
(tab: PJM)>>
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Figure 0-13 ComEd Spinning Region average hourly required spinning vs. Tier 2
spinning purchased: Calendar year 2005 <H:\Office of the President\Market Monitoring
Unit\'SOM_2005\14_Graphs_Tables\Spinning Required vs Tier 2 Purchased.xls (tab:
ComEd)>
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Figure 0-12 and Figure 0-13 show the average hourly spinning required and the average
hourly Tier 2 spinning MW purchased during 2005 for the PJM Mid-Atlantic and
ComEd Spinning Regions. Results for the Western Region Spinning Reserve Zone and
the Southern Spinning Reserve Zone are not shown because Tier 2 spinning MW
purchases were insignificant in those control areas during 2005. Spinning MW
requirements are different for each of the four spinning regions in PJM. These
differences are the result of specifications from local reliability councils, reserve-sharing
arrangements with neighboring control areas and the types of generation available in
the control area. The Southern Spinning Reserve Zone is a member of the VACAR
subregion of SERC. VACAR specifies that available 15-minute quick start reserve can be
subtracted from the largest contingency to determine spinning reserve requirements.
The amount of 15-minute quick start reserve available in VACAR is sufficient to make
Tier 2 spinning requirements zero for most hours. Similarly, in the Western Region
Spinning Reserve Zone most of the required spinning reserve is available as Tier 1 from
large, frequently running baseload units, reducing its Tier 2 spinning requirement to
zero in most hours. In both the PJM Mid-Atlantic and ComEd Spinning Regions the
spinning reserve requirement is a function of the largest contingency. For PJM Mid-
Atlantic the hourly spinning requirement was usually 863 MW during off-peak hours
and 1,150 MW during on-peak hours. Sometimes temporary grid conditions such as
maintenance outages can cause double contingencies so there were times throughout the
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year when the on-peak spinning requirement was 1,380 MW. The average hourly Tier 2
spinning required for the PJM Mid-Atlantic Region was 1,091 MW. In the ComEd
Region, the hourly requirement was 216 MW from January through September and 222
MW from October through December. Figure 0-12 and Figure 0-13 illustrate monthly
average of the spinning reserve requirement and the amount of Tier 2 spinning actually
purchased. The difference between the required spinning and Tier 2 spinning purchased
is the amount of Tier 2 spinning available. Figure 0-14 illustrates the amount of Tier 2
spinning purchased by hour of the day. The hour variability reflects differing spinning
reserve requirements for off-peak and on-peak hours as well as different amounts of Tier
1 spinning available.

Figure 0-14 Average hourly Tier 2 spinning MW purchased by hour of day: Calendar
year 2005 <<H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Spinning Tier 2 Credited Average MWs By
Hour.xls (tab: graph)>>
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Spinning reserve is an ancillary service defined as generation that is synchronized to the
system and capable of producing output within 10 minutes. Spinning reserve can, at
present, be provided by a number of sources, including steam units with available ramp,
condensing hydroelectric units, condensing CTs and CTs running at minimum
generation.
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All of the units that participate in the Spinning Reserve Market are categorized as either
Tier 1 or Tier 2 spinning. Tier 1 resources are those units that are online following
economic dispatch and able to respond to a spinning event by ramping up from their
present output. All units operating on the PJM system are considered potential Tier 1
resources, except for those explicitly assigned to Tier 2 spinning. Tier 2 resources include
units that are backed down to provide spinning capability and condensing units
synchronized to the system and available to increase output.

PJM introduced a market for spinning reserve on December 1, 2002. Before the Spinning
Reserve Market, Tier 1 spinning reserve had not been compensated directly and Tier 2
spinning reserve had been compensated on a unit-specific, cost-based formula.

Under the Spinning Reserve Market rules, Tier 1 resources are paid when they respond
to an identified spinning event as an incentive to respond when needed. Tier 1 spinning
payments or credits are equal to the integrated increase in MW output above economic
dispatch from each generator over the length of a spinning event, multiplied by the
spinning energy premium less the hourly integrated LMP. The spinning energy
premium is defined as the average of the five-minute LMPs calculated during the
spinning event plus $50 per MWh.*' All units called on to supply Tier 1 or Tier 2
spinning have their actual MW monitored. Tier 1 units are not penalized if their output
fails to match their expected response as they are only compensated for their actual
response. Tier 2 units assigned spinning by market operations are compensated whether
or not they are actually called on to supply spinning so they are penalized if their MW
output fails to meet their assignment.

There were significant changes to the geographic structure of PJM's Spinning Reserve
Markets in 2005. In Phase 4, PJM had three Spinning Reserve Markets: the PJM Mid-
Atlantic Spinning Reserve Zone, the Western Spinning Reserve Zone and the ComEd
Spinning Reserve Zone. During Phase 4 the Western Spinning Reserve Zone was
comprised of AP, AEP, DAY and DLCO Control Zones. In Phase 5, the Dominion
Control Zone was integrated into PJM and became the Southern Spinning Reserve Zone.
Dominion remained a separate Spinning Reserve Market because as a member of the
Southeastern Electric Reliability Council (SERC) it has distinct spinning reserve
requirements and reserve-sharing agreements.

Under the Spinning Reserve Market rules, Tier 2 spinning resources are paid to be
available as spinning reserve, regardless of whether the units are called upon to generate
in response to a spinning event and are subject to penalties if they do not provide
spinning reserve when called. The price for Tier 2 spinning resources is determined in a
market for Tier 2 spinning resources. Several steps are necessary before the hourly Tier 2
Spinning Reserve Market is cleared. Ninety minutes prior to the start of the hour, PJM

# See “PJM Manual 11: Scheduling Operations,” Revision 23 (December 7, 2004), pp. 66-67.

37 SMM - 01503



estimates the amount of Tier 1 reserve available from every unit; 60 minutes prior to the
start of the hour, self-scheduled Tier 2 units are identified. If spinning requirements are
not met by Tier 1 and self-scheduled Tier 2 resources, then a Tier 2 clearing price is
determined 30 minutes prior to the start of the hour. This Tier 2 price is equivalent to the
merit-order price of the highest price, Tier 2 resource needed to fulfill spinning
requirements, the marginal unit.?2

The spinning offer price submitted for a unit can be no greater than the unit’s operating
and maintenance cost plus a $7.50 per MWh margin.23r # The market-clearing price is
comprised of the marginal unit’s spinning offer price, the cost of energy use and the
unit’s opportunity cost. All units cleared in the Spinning Reserve Market are paid the
higher of either the market-clearing price or the unit’s spinning offer plus the unit-
specific LOC and/or the cost of energy use incurred.

The Mid-Atlantic Region, the Western Region, the ComEd Region, and the Southern
Region Spinning Reserve Zones all operate under similar business rules. The Tier 2
Spinning Reserve Market in each of PJM's spinning reserve zones is cleared on cost-
based offers because the structural conditions for competition do not exist. The
structural issue can be more severe when the Spinning Reserve Market becomes local
because of transmission constraints.

Concentration of Ownership

The offered and eligible Tier 2 Spinning Reserve Markets for all four geographic markets
are highly concentrated. (See Figure 0-15.) During calendar year 2005, in the Mid-
Atlantic Region average HHI for offered Tier 2 spinning was 2167 and 2940 for eligible
spinning. In the ComEd Region during 2005 the average HHI for offered spinning was
6305 and 8844 for eligible spinning. In the Western Region the average HHI for offered
spinning was 4173 and 4593 for eligible spinning. In the Southern Region the HHI was
10000.

2 Although it is unusual, a PJM dispatcher can deselect units which have been committed after
the clearing price is established. This only happens if real-time system conditions require
dispatch of a spinning unit for constraint control, or problems with a generator or monitoring
equipment are reported.

B See “PJM Manual 11: Scheduling Operations,” Revision 23 (December 7, 2004), p. 58.
#  See PJ]M Manual 15: Cost Development Guidelines, Rev. 4, (September 1, 2004), p. 31.
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Figure 0-15 Eligible Spinning Reserve Market HHI: Calendar year 2005 << H:\Office of
the PresidenfiMarket Monitoring Unitt\SOM_2005\14_Graphs_Tables\Spinning Tier2 Eligible
HHIs FCS.xls (tab:graph)>>
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Spinning Reserve Market Performance
Spinning Reserve Offers

Figure 0-16 shows the daily average hourly offered Tier 2 spinning. Figure 0-17 shows
the daily average hourly eligible Tier 2 spinning. Daily Tier 2 spinning offers are fairly
stable reflecting the Tier 2 spinning capability of the units, other unit attributes and
economic decisions by sellers. The level of eligible spinning displays considerable
variability because it is calculated hourly and reflects current market and grid
conditions, including LMP, unit dispatch and system constraints.
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Figure 0-16 Tier 2 Spinning Offered MW: Calendar year 2005 << H:\Office of the
President\Market Monitoring UnittSOM_2005\14_Graphs_Tables\Spinning Tier 2 Offered
MWs and Offered $ per MWh Daily.xls (tab: Offered MW Graph>>
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Figure 0-17 Tier 2 spinning eligible MW: Calendar year 2005 << H:\Office of the
President\Market Monitoring Unit\SOM_2005\14_Graphs_Tables! Spinning Tier 2 Eligible
MWs and Eligible $ per MWh Daily.xIs>>
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Figure 0-18 shows average offer price per MW by ancillary service area. Tier 2 spinning
offers are capped at $7.50 plus costs. The clearing price for Tier 2 spinning includes lost
opportunity costs based on LMP, energy use, and operating costs for units which are
actually assigned Tier 2 spinning. (Figure 0-19)

Figure 0-18 Tier 2 spinning average offer price per MW: Calendar year 2005 <<
H:\Office of the President\Market Monitoring Unit\SOM_2005114_Graphs_Tables\ Spinning
Tier 2 Offered MWs and Offered $ per MWh Daily.xIs (tab: Offered $ per MW graph>>
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Spinning Reserve Prices

Figure 0-19 shows the average spinning reserve market-clearing price (SRMCP) and the
cost per MW associated with meeting PJM demand for spinning reserve. The average
PJM Mid-Atlantic Region SRMCP rose in 2005 to $13.29. The cost per MW of meeting the
spinning reserve requirements also rose to approximately $17.59 per MWh. In the
ComEd Region, the average SRMCP was $13.64 and the cost per MW for meeting the
spinning reserve requirement was $15.85. No price data are presented for the Western
Region Spinning Reserve Market because there was almost always adequate Tier 1
spinning reserve to meet the requirements for spinning reserve without clearing the Tier
2 market.
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Figure 0-19 Tier 2 spinning market-clearing price and cost per MW: Calendar year
2005 << H:\Office of the President\Market Monitoring Unit\SOM_2005\14_Graphs_Tables\
Spinning Tier 2 Credits Per MWh Daily Versus Average SRMCP.xIs (tab: graph)>>
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The Western Region’s Spinning Reserve Market (not shown in Figure 0-19) during 2005
almost never had a clearing price because available Tier 1 spinning was always sufficient
to cover the spinning requirement. For the 311 hours between June and December when
a Spinning Reserve Market was cleared in the Western Region, the average clearing
price was $12.27 and the cost of spinning was $66.75 per MWh. The Southern Region
(not shown in Figure 0-19) was cleared only 18 hours between June 1 and December 31
with an average SRMCP of $11.34 and an average cost per MWh for Tier 2 spinning of
$35.10.

Like Regulation Market prices, Tier 2 spinning reserve prices are more reflective of costs
associated with the marginal unit than they are of offer prices. Unlike regulation,
however, the costs in Tier 2 spinning are more than just opportunity costs; they are also
energy costs for condensing MWh (which must be purchased from the Real-Time
Energy Market when the unit is spinning), and startup costs if the assigned unit is not
already running. Figure 0-20 and Figure 0-21 shows the relationship between the
marginal unit’s offer price and the SRMCP. For PJM Mid-Atlantic during all of 2005 the
Tier 2 Spinning offer price averaged 67 percent of the SRMCP.
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Figure 0-20 PJM Mid-Atlantic Tier 2 spinning reserve clearing prices and marginal
unit offer price: Calendar year 2005 << H:\Office of the President\Market Monitoring

Unit\SOM_2005\14_Graphs_Tables\ SpinPriceLOC_final.xls (tab:
PJMPriceLOCgraph)>>
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Figure 0-21 shows the relationship between the marginal units’ offer price and the
SRMCP for the ComEd Region. For the ComEd Region during all of 2005, the Tier 2

spinning offer price averaged 51 percent of the SRMCP.
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Figure 0-21 ComEd Tier 2 spinning reserve clearing prices and marginal unit offer
price: Calendar year 2005 << H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\ SpinPriceLOC_final.xIs (tab:

ComEDPriceLOCgraph)>>
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Figure 0-21 shows the level of Tier 1 and Tier 2 spinning reserve purchased from
suppliers during calendar year 2005. Tier 1 resources are paid only if they respond
during spinning events while Tier 2 resources are paid for providing hourly reserve. In
general, more Tier 2 resources are purchased than Tier 1 resources, and Tier 2 payments
are higher than Tier 1 payments. An important exception to this general rule was in the
Western Region’s Spinning Reserve Market where a large baseload of available
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operating reserves ensures that Tier 1 spinning reserve services were almost always
sufficient to cover the spinning requirement so Tier 2 spinning reserve was rarely
purchased.

Spinning Reserve Availability

A spinning reserve deficit occurs when the combination of Tier 1 and Tier 2 spinning is
not adequate to meet the spinning reserve requirement. Except for a brief period in the
ComEd Region during May (See Figure 0-22.), none of PJM’s Spinning Reserve Markets
had significant spinning reserve deficits during 2005.

Figure 0-22 Tier 2 Spinning Reserve Market deficits: Calendar year 2005 <<J:\Office of
the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\DeficitResults.xls (tab: DeficitResultsGraph)>>
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The Tier 2 spinning deficit peak during May in the ComEd Region was caused indirectly
by a need for regulation and the assignment of several CTs, which otherwise provided
spinning reserve to regulation. None of these Tier 2 spinning deficits created a serious
problem because the ComEd Region’s reserve requirement was satisfied by a reserve-
sharing agreement with other members of MAIN.
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Ancillary Service Markets

The United States Federal Energy Regulatory Commission (FERC) defined six ancillary
services in Order 888: 1) scheduling, system control and dispatch; 2) reactive supply and
voltage control from generation services; 3) regulation and frequency response services;
4) energy imbalance service; 5) operating reserve -- spinning reserve services; and 6)
operating reserve — supplemental reserve services.! Of these, PJM currently provides
regulation, energy imbalance and spinning reserve services through market-based
mechanisms. PJM provides energy imbalance service through the Real-Time Energy
Market. PJM provides the remaining ancillary services on a cost basis.

Regulation matches generation with very short-term changes in load by moving the
output of selected generators up and down via an automatic control signal.2 Regulation
is provided, independent of economic signal, by generators with a short-term response
capability (less than five minutes). Longer term deviations between system load and
generation are met via primary and secondary reserves and generation responses to
economic signals. Spinning reserve is a form of primary reserve. To provide spinning a
generator must be synchronized to the system and capable of providing output within
10 minutes.

Both the Regulation and Spinning Reserve Markets are cleared on a real-time basis. A
unit can be selected for either spinning reserve or regulation or neither, but it cannot be
selected for both. The Regulation and Spinning Reserve Markets are cleared
simultaneously and cooptimized with the Energy Market and operating reserve
requirements to minimize the cost of the combined products.

PJM does not provide a market for reactive power, but does ensure its adequacy through
member requirements and scheduling.’ Generation owners are paid according to the
FERC-approved reactive revenue requirements. Charges are allocated to network
customers based on their percentage of load, as well as to point-to-point customers
based on their monthly peak usage.

During the last two calendar years, PJM has integrated five control zones. In the 2004
State of the Market Report the calendar year was divided into three phases, corresponding

1 75 FERC 1 61,080 (1996).

2 Regulation is used to help control the area control error (ACE). See Appendix F, “Andllary
Service Markets,” for a full definition and discussion of ACE.

3 See “PJM Manual for Scheduling Operations, M-11,” Revision 25 (August 19, 2005), p. 71.
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to market integration dates. In the 2005 State of the Market Report the calendar year is
divided into two phases, also corresponding to market integration dates:*

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

¢ Phase 2 (2004). The five-month period from May 1 through September 30, 2004,
during which PJM was comprised of the Mid-Atlantic Region, including its 11
zones, the AP Control Zone and the Commonwealth Edison Company Control
Area (ComEd).7

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

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

% See the 2004 State of the Market Report for more detailed descriptions of Phases 1, 2 and 3.

The Mid-Atlantic Region is comprised of the Atlantic Electric Company Control Zone
(AECQ), the Baltimore Gas & Electric Control Zone (BGE), the Delmarva Power & Light
Control Zone (DPL), the Jersey Central Power & Light Company Control Zone (JCPL), the
Metropolitan Edison Company Control Zone (Met-Ed), the PECO Energy Company Control
Zone (PECO), the Pennsylvania Electric Company Control Zone (PENELEC), the Pepco
Control Zone (PEPCO), the PPL Electric Utilities Corporation Control Zone (PPL), the Public
Service Electric and Gas Company Control Zone (PSEG) and the Rockland Electric Company
Control Zone (RECO).

Zones, control zones and control areas are geographic areas that customarily bear the name
of a large utility service provider operating within their boundaries. Names apply to the
geographic area, not to any single company. The geographic areas did not change with the
formalization of the control zone and control area concepts during PJM’s Phase 3
integrations. For simplicity, zones are referred to as control zones for all three phases. The
only exception is ComEd which is called the ComEd Control Area for Phase 2 only.

7 During the five-month period May 1, 2004, through September 30, 2004, the ComEd Control
Zone (ComEd) was called the Northern Illinois Control Area (NICA).
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¢ Phase 5 (2005). The eight-month period from May 1 through December 31, 2005,
during which PJM was comprised of the Phase 4 elements plus the Dominion
Control Zone which was integrated into PJM on May 1, 2005.

In both Phase 4 and Phase 5, PJM operated two Regulation Markets: one for the Mid-
Atlantic Region and a second for the Western Region. On August 1 of Phase 5, PJM
combined both into a single PJM Combined Regulation Market for a six-month trial
period. After the trial period, based on analysis of market results and a report by the
PJM Market Monitoring Unit (MMU), PJM stakeholders will vote on whether to keep the
combined market.

During Phase 4, PJM operated three Spinning Reserve Markets: one for the Mid-Atlantic
Region, one for the Western Region and one for the ComEd Control Zone. During Phase
5, PJM operated a fourth Spinning Reserve Market for Dominion. ’

The analysis treats each of the two Regulation Markets and each of the three Spinning
Reserve Markets separately during Phase 4. The market analysis treats each of the two
Regulation Markets separately during the May 1 through July 31 component of Phase 5
(Phase 5-a), and as a single Regulation Market during the August 1 through December
31 component of Phase 5 (Phase 5-b). Each of the four Spinning Reserve Markets is
treated separately for the entire Phase 5 period.

Overview - Regulation and Spinning Reserve Markets

The MMU has reviewed structure, conduct and performance indicators for the identified
Regulation Markets. The MMU concludes that the Regulation Markets functioned
effectively, except for some minor problems of insufficient regulation supply shortly
after the start of Phase 5 and during times of minimum generation. The Regulation
Markets produced competitive results throughout calendar year 2005 based on the
regulation market-clearing price. The Regulation Market prices reflected the fact that
offers in the Western Region were capped during Phase 4 and that the offers of two large
participants, AEP and Dominion, were capped at cost plus a margin throughout Phase 5,
in both cases because the Western Region Regulation Market was determined to be not
structurally competitive.

The MMU has reviewed structure, conduct and performance indicators for the identified
Spinning Reserve Markets. The MMU concludes that the Spi nning Reserve Markets
functioned effectively. The Spinning Reserve Markets produced competitive results
throughout calendar year 2005 based on the spinning market-clearing price. The
Spinning Reserve Market prices reflected the fact that all offers were capped at cost plus
a margin because the markets have been determined to be not structurally competitive.
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The Regulation Markets

The structure of the Mid-Atlantic Region and Western Region Regulation Markets was
evaluated and the MMU concluded that these markets are not structurally competitive
as they are characterized by a combination of one or more structural elements including
high levels of supplier concentration, high individual company market shares,
significant hours with pivotal suppliers and inelastic demand. The structure of the
Combined Regulation Market was also evaluated based on the five months of available
data and the MMU concluded that this market is characterized by lower levels of
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has been consistent with competition consistent with existing offer capping, and the { Deleted: dominant,
market performance results have been competitive.

» Mid-Atlantic Region. The Regulation Market in the PJM Mid-Atlantic Region
was cl eared based on participants’ price offers during Phases 4 and 5-a. All
suppliers were paid the market-clearing price, which is a function of the supply
curve and PJM-defined demand. The supply curve consists of offered and
eligible MW and the associated offer prices which are a combination of unit-
specific offers plus opportunity cost (OC) as calculated by PJM.®

¢ Western Region. The Regulation Market in the Western Region during Phase 4.
was cleared based on participants’ cost-based offers. The cost-based regulation
offers are defined to be the unit-specific incremental cost of providing regulation
plus a margin of $7.50 per MWh plus opportunity cost calculated by PJM. During
Phase 5-a, the market was cleared using a combination of price-based offers and
cost-based offers. In Phase 5, Dominion and AEP were required to make cost-
based offers based on their dominant position in the market while other
participants made price offers.

e PJM Combined Regulation Market. During the trial period for the PJM
Combined Regulation Market, the market was cleared using a combination of
price-based offers and cost-based offers. Dominion and AEP were required to
make cost-based offers based on their dominant position in the market while
other participants made price offers.

8 As used here, the term, "opportunity cost" (OC), refers to the estimated lost opportunity cost

(LOC) that PJM uses to create a supply curve on an hour-ahead basis. The term, “lost
opportunity cost,” refers to opportunity costs included in payments to generation owners.
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Market Structure

* Demand. Demand for fegulation is determined by PJM based on an evaluation
of the regulation required in order to meet reliability objectives. Required
regulation remained constant for each control region throughout 2005 except for
two periods during which a temporary adder was implemented at the direction
of PJM.

e Supply. The supply of offered and eligible regulation in the PJM Mid-Atlantic
Region was generally both stable and adequate, with an average 1.92 ratio of
regulation supply offered and eligible to the hourly regulation requirement
during Phases 4 and 5-a. While the average ratio of hourly regulation supply
offered and eligible to regulation required was 1.64 for the Western Region
during Phases 4 and 5-a, at times an inadequate supply of regulation was offered
and eligible to participate in the market on an hourly basis in the Western
Region. The average ratio of hourly regulation supply offered and eligible to
regulation required was 1.88 for the PJM Combined Regulation Market during
Phase 5-b.

Concentration of Ownership

» Mid-Atlantic Region. During Phase 4 and Phase 5-a, the PJM Mid-Atlantic
Region Regulation Market for eligible regulation had an average Herfindahl-
Hirschman Index (I-IHI)9 of 1751 which is classified as “moderately
concentrated.”"’ Less than 1 percent of the hours had an eligible regulation HHI
above 2500. There were two suppliers with market shares greater than, or equal
to, 20 percent. Seven percent of the hours had a single pivotal supplier, 48
percent of the hours had two pivotal suppliers and 88 percent of the hours had
three pivotal suppliers.

e Western Region. During Phase 4 and Phase 5-a, the Western Region Regulation
Market for eligible regulation had an average HHI of 2802 which is classified as
“highly concentrated" and 58 percent of the hours had an HHI above 2500. There
was a single pivotal supplier in 62 percent of the hours. One hundred percent of
the hours had two pivotal suppliers. ‘

¢ PJM Combined Regulation Market. During Phase 5-b, the PJM Combined
Regulation Market had an average HHI of 1079 which is classified as

See Section 2, “E nergy Market, Part L” at ”M’arket Concentration” for a more complete
discussion of concentration ratios and the Herfindahl-Hirschman Index (HHI).

The market structure metrics reported in this summary are based on regulation capacity that
is both offered to the market and is eligible to provide regulation.
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"moderately concentrated.” No suppliers had market shares greater than, or
equal to, 20 percent. During 1 percent of hours, there was a single pivotal
supplier. During 6 percent of hours, there were two pivotal suppliers. During 29
percent of the hours, there were three pivotal suppliers. For all units except CTs,
during 5 percent of hours, there was a single pivotal supplier, during 23 percent
of hours, there were two pivotal suppliers and during 68 percent of the hours,
there were three pivotal suppliers.

Market Conduct

s Offers. The offer price is the only component of the total regulation offer price
provided by the unit owner and is applicable for the entire operating day. The
regulation offer price is subject to a $100 per MWh offer cap in the Mid-Atlantic
Region, was subject to offer capping in Phase 4 in the Western Region and was
subject only to a $100 per MWh offer cap in Phase 5 in the Western Region, with
the exception of the dominant suppliers, Dominion and AEP, whose offers were
capped at marginal cost plus $7.50 per MWh plus opportunity cost. The average
MW-weighted offer price for regulation in the PJM Mid-Atlantic Region during
Phases 4 and 5-a was $15.63. The average MW-weighted offer price for
regulation in the Western Region Regulation Market during Phases 4 and 5-a
was $7.73. For the PJM Combined Regulation Market during Phase 5-b, the
average MW-weighted offer price for regulation was $16.29.

Market Performance

e Price. For the entire PJM regional transmission organization (RTO) from January
1, 2005, to December 31, 2005, the average price per MWh (regulation market-
clearing price) associated with meeting PJM’s demand for regulation was $49.73.
For the PJM region during Phases 4 and 5-a, the average price per MWh for
regulation was $36.39. For the Western Region Regulation Market during Phases
4 and 5-a, the average price per MWh for regulation was $42.64. For the PJM
Combined Regulation Market during Phase 5-b, the average price per MWh was
$64.03.

The Spinning Reserve Markets

The structure of each of the Spinning Reserve Markets has been evaluated and the MMU
has concluded that these markets are not structurally competitive as they are
characterized by high levels of supplier concentration and inelastic demand. As a result,
these markets are operated as markets with market-clearing prices and with offers based
on the marginal cost of producing the service plus a margin and opportunity cost. The
conduct of market participants within these market structures has been consistent with
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and Dominion are market-clearing prices determined by the supply curve and PJM-
defined demand. The cost-based spinning offers are defined to be the unit-specific
incremental cost of providing spinning reserve plus a margin of $7.50 per MWh plus
opportunity cost calculated by PJM.

Market Structure

e Demand. Computed in accordance with the specific spinning reserve
requirements, the average MW spinning requirement was: 1,091 MW, for the
PJM Mid-Atlantic Region; 217 MW for the ComEd Spinning Zone; 437 MW for
the Western Region; and 5 MW for the Southern Spinning Reserve Zone (May to

December only).

* Supply. For the PJM Mid-Atlantic Region, the offered and eligible excess supply
ratio was 1.15. For the Western and Southern Regions, the ratio was 1.76. For the

tomEd Control Zone, the ratio was 1.21.

* Concentration of Ownership. In 2005, market concentration was high in the Tier
2 Spinning Reserve Market. The average offered and eligible Spinning Reserve
Market HHI for the PJM Mid-Atlantic Region throughout 2005 was 2940. The
average Spinning Reserve Market HHI for the Western Region was 4593. The
average Spinning Reserve Market HHI for ComEd Control Zone was 8844. The
average Spinning Reserve Market HHI for Dominion was 10000.

Market Performance

¢ Price. Load-weighted, average price associated with meeting the PJM system
demand for Tier 2 spinning reserve throughout 2005 was $14.41 per MW, a $0.45
per MW decrease from 2004. The load-weighted, average price in the PJM Mid-
Atlantic Region for Phases 4 and 5 was $1544 per MW. The load-weighted,
average price for spinning reserve in the ComEd Control Zone during Phases 4
and 5 was $12.73. The load-weighted, average price for spinning in the Western
Control Zone during Phases 4 and 5 was $13.23. The load-weighted, average
price for spinning in Dominion during Phase 5 was $13.08.

Conclusion

PJM consolidated its Regulation Markets into a single Combined Regulation Market, on
a trial basis, effective August 1, 2005. PJM’s consolidation of its Regulation Markets

recommendation in the near future as to whether the consolidation has resulted in a

market that is structurally competitive. The market continues to be based on price offers

for most sellers and all sellers are paid a market-clearing price based on offers plus

opportunity costs. The result of this design has been a com
consistent with competitive offers from all participants whether offer-capped or not. The
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marginal costs of providing regulation have been clearly defined and are consistent with
the offers that would be made if the suppliers were behaving competitively.

PJM’s Spinning Reserve Markets have worked effectively with offers based on marginal
costs plus a margin and with all participants paid a market-clearing price based on the
marginal offer including opportunity costs, despite the fact that these markets are
characterized by high levels of seller concentration and inelastic demand.

The benefits of markets are realized under this approach to ancillary service markets.
Even in the presence of structurally non-competitive markets, there are transparent,
market-clearing prices based on competitive offers that account explicitly and accurately
for opportunity costs. PJM should continue to consider whether additional ancillary
service markets need to be defined in order to ensure that the market is compensating
suppliers for services when appropriate. '

Regulation Markets
Regulation Market Structure

Two major changes affected the structure of the Regulation Market in 2005. The first was
the integration of Dominion into the Western Region Regulation Market on May 1, 2005.
The second was the implementation of the PJM Combined Regulation Market on August
1, 2005.

Demand

Demand for regulation does not change with price (is price inelastic). The demand for
regulation is set administratively based on reliability objectives and forecast load.
Regulation demand will be referred to in this report as required regulation.

The PJM Mid-Atlantic Region has different regulation requirements for on-peak hours
and off-peak hours. The regulation requirement for the peak period is 1.1 percent of the
peak-load forecast; for the off-peak period, it is 1.1 percent of the valley-load forecast."
During Phases 4 and 5-a, PJM Mid-Atlantic Region regulation requirements ranged from
226 MW of regulation capability for off-peak periods to 649 MW for on-peak periods.
The average required regulation was 434 MW.

In the Western Region, the regulation requirement was 1.0 percent of the peak forecast
load and did not vary between on-peak and off-peak periods. During Phases 4 and 5-a,
the requirement ranged from 320 MW to 771 MW, averaging 517 MW.

1 See “PJM Manual for Scheduling Operations, M-11,” Revision 25 (August 19, 2005), p. 51.
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During Phase 5-b, the PJM Mid-Atlantic Region and the Western Region Regulation
Markets were combined into the PJM Combined Regulation Market. The regulation
requirement for this combined market was defined to equal the sum of the separate
regulation requirements for each region. During Phase 5-b, the regulation requirement
ranged from 662 MW to 1,404 MW, averaging 978 MW.

Although the required regulation specification remained constant for each control
region throughout 2005, a temporary adder was implemented at the direction of PJM for
two periods. As a result, regulation was purchased in addition to the full regulation
requirement. On October 23, 2004, in response to problems after the integration of the
ComEd Control Zone into the Western Region, required regulation was increased by 75
MW for each regulation zone. This regulation adder was subsequently reduced until
regulation was returned to its base requirement on February 11, 2005.

On April 15, 2005, in response to a persistent problem with frequency excursions, a 100
MW increment was added to the regulation demand for both the Mid-Atlantic and
Western Regions. It was phased out and then eliminated on May 14, 2005. Table 0-1
contains a list of regulation adder amounts by date.

Table 0-1 Temporary regulation adder: October 23, 2004, to May 15, 2005 << H:\Office
of the President\Market Monitoring Unit\SOM_2005\14_Graphs_Tables\regulation
adder table.xls (tab:regulation adder)>>
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The temporary additional regulation requirements between mid-April and mid-May
reflected an effort by PJM to solve simultaneous problems of insufficient regulation in
the Western Region Regulation Market, particularly during off-peak hours, and
frequency excursions that impacted PJM's compliance requirement for Cps2.2

Regulation obligation is determined hourly for each load-serving entity (LSE) by
applying the real-time load ratio share (adjusted for scheduled load responsibility) to the
actual amount of regulation assigned for that hour adjusted for any bilaterals and self-
supply. The hourly regulation charge for each LSE is equal to the hourly regulation
market-clearing price (RMCP) multiplied by the MW of regulation purchased from the
market, plus the LSE’s percentage share of any opportunity cost incurred by generation
owners over and above the RMCP, plus the LSE’s percentage share of any unrecovered
costs incurred by those units called on by PJM for the sole purpose of providing
regulation.

Supply

The supply of regulation can be measured as regulation capability, regulation offered, or
regulation offered and eligible. For purposes of evaluating the Regulation Market, the
relevant regulation supply is the level of supply that is both offered to the market on an
hourly basis and is eligible to participate in the market on an hourly basis. This is the
only supply that is actually considered in the determination of market prices. The level
of supply that clears in the market on an hourly basis is called assigned regulation.
Assigned regulation is selected from regulation that is both offered and eligible.

Regulation capability represents the total volume of regulation capability reported by
resource owners based on unit characteristics.

Regulation offered represents the level of regulation capability actually offered to the
PJM Regulation Market. Resource owners may offer those units with approved
regulation capability into the PJM Regulation Market. PIJM does not require a resource
capable of providing regulation service to offer its capability to the market. Regulation
offers may be submitted on a daily basis and these daily offers may be modified on an
hourly basis.

Regulation offered and eligible represents the level of regulation capability actually
offered to the PJM Regulation Market and actually eligible to provide regulation in an
hour. Some regulation offered to the market is not eligible to participate in the
Regulation Market as a result of identifiable offer parameters specified by the supplier.
As an example, the regulation capability of a unit will be included in regulation offered

2 See Appendix F, “Andillary Service Markets,” for additional information on area control error
(ACE) control and control performance standard (CPS).
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based on the daily offer and availability status, but that regulation capability will not be
eligible in one or more hours because the supplier sets the availability status to
unavailable for one or more hours of that same day. (The availability status of a unit
may be set in both a daily offer and an hourly update table in the PJM market software.)
As another example, the regulation capability of a unit will be included in regulation
offered if the owner of a unit offers regulation, but that regulation capability will not be
eligible if the owner sets the unit’s economic maximum generation level equal to its
economic minimum generation level. In that case, the unit cannot provide regulation
and is not eligible to provide regulation. As another example, the regulation capability
of a unit will be included in regulation offered but that regulation capability will not be
eligible if the unit is not operating, unless the unit is a combustion turbine that meets
specific operating parameter requirements.

Only those offers which are eligible to provide regulation in an hour are part of supply
for that hour, and only those offers are considered for purposes of clearing the market.
Regulation assigned represents those regulation resources selected through the
regulation market-clearing mechanism to provide regulation service for a given hour.

While the average regulation supply-to-requirement ratio of offered regulation in the
Western Region Regulation Market during Phase 5-a was generally adequate at 1.70, the
situation was more complicated than the supply-to-requirement ratio indicates.
Regulation capacity was always adequate in the sense that the total reported capability
was adequate.13 Occasionally, however, PJM dispatchers had to redispatch generation
uneconomically to satisfy reliability requirements. PJM encountered some difficulty
with insufficient regulation supply in the Western Regulation Zone during Phase 5-a.
Shortly after the Dominion integration on May 1, 2005, there was at times an inadequate
supply of regulation that was offered and eligible to participate in the market on an
hourly basis. This situation was most acute in the Western Region Regulation Market in
May 2005 during off-peak periods when market solutions resulted in deficits 13.6
percent of the time and occasional off-peak hourly price spikes. (See Figure 0-1.) These
higher than normal deficits generally occurred during off-peak hours when regulation-
capable units were unavailable to regulate because they were not operating. In May,
PJM frequently operated under minimum generation conditions, especially during off-
peak hours. The combination of a regulation deficit and minimum generation conditions
required dispatchers to balance the need for more regulation with the need for less
generation. Dispatchers at times chose to operate with regulation deficits. This situation
improved during June (deficits in 5.3 percent of all periods) and was resolved in July
when the deficit percentage returned to its overall Phases 4 and 5-a average.

13 See “Regulation Capacity, Daily Availability, Hourly Supply and Price,” in Appendix F,
“Ancillary Service Markets,” for a definition of capacity, availability and supply.
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Figure 0-1 compares the percentage of regulation deficit hours across several Regulation
Market periods, including all of 2005, Phase 5 only, off-peak and on-peak hours and off-
peak hours in May. The abnormally high deficits that occurred in the Western Region
particularly during off-peak hours in early May are clearly indicated.

Figure 0-1 Regulation deficit analysis: Calendar year 2005 <<H:\Office of the
Presidenf\Market Monitoring Unit\SOM_2005\14_Graphs_Tables\deficit study.xls
(tab:graph)>>
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Regulation deficits in the west were reduced during June and returned to normal in July.
Also indicated in Figure 0-1 is the extent to which regulation deficits were all but
eliminated after the PJM Combined Regulation Market. There was only one period of
regulation deficit in the PJM Combined Regulation Market during Phase 5-b. This deficit
does not show up in Figure 0-1 because the percentage of regulation deficit hours
rounds to zero percent.
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Congentration of Ownership
Market Structure Definitions

The market structure analysis follows the Commission logic specified in the AEP
order."* The logic of the delivered price test is followed by calculating market share,
HHI and pivotal supplier metrics for each market configuration.” The analysis
presented here differs in two ways from the Commission’s delivered price test. The
delivered price test would start with the universe of regulation offered and eligible and
then limit the analysis to those offered and eligible units that could provide regulation at
less than or equal to 1.05 times the clearing price. The analysis here uses a proxy for the
1.05 times the clearing price definition used to define the relevant market. In PJM, the
supply of regulation generally consists of two relatively distinct segments: an all units __..--{ Deleted: is bifurcated into |

.

................................................................................................

except combustion turbine (CT) segment (consisting of steam and hydroelectric units)
and a CT segment. While steam, hydroelectric and CT units can and do provide
regulation, the steam/hydroelectric segment is generally lower cost and is relatively ..+~ { Deleted: significantly
homogeneous while the CT segment is generally significantly higher cost and similarly
relatively internally homogeneous. Rather than directly applying the 1.05 times the

clearing price market definition, the analysis here focuses separately on the
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equal to the clearing price times 1.05 when a steam/hydroelectric unit is marginal,

although the segment approach gesults in a substantially larger market definition. The _...--{ Deleted: probably
CT segment is similarly used in place of including only sellers that offer for a price less *-."*{ Deleted: a )
than or equal to the clearing price times 1.05 when a CT unit is marginal, although again 1 Deleted: Focusing on the |
the segment approach probably results in a larger market definition. The data are " Deleted: equivalent to )

presented including all units, all units except CTs (steam and hydroelectric) and CTs. In
addition, the analysis here includes the results of the one, two and three pivotal supplier
tests.

The analysis here includes all regulation provided by each supplier and made offered
and eligible. While the market structure results are reported for regulation offered, this
is not directly relevant to a determination of whether a market structure is competitive.
Regulation must be both offered and eligible in an hour in order for it to be part of the
market. This is termed economic capacity under the delivered price test.

The delivered price test may also be applied using available economic capacity, or gross
supply by participant net of their load obligation. The fact that suppliers have load

14 AEP Power Mktg. Inc., 107 FERC 61,018 (“AEP Order”), order on reh’g, 108 FERC q 61,026

(2004).

'S AEP Order at 105 et seg.
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obligations may affect their incentives to exercise market power although not
unambiguously. However, as the amount of load that will be served by the integrated
utilities in the future is unknown given the unknown extent of retail competition, a
reasonable approach is to evaluate the entire regulation supply, or economic capacity, as
is done here.

The Commission’s AEP order indicates that failure of any one of the specified tests is
adequate for a showing of market power including tests based on market concentration,
market share and pivotal supplier analyses. The analysis presented here goes further in

test using one, two and three pivotal suppliers. In addition, when there are hours with
one, two or three pivotal suppliers, the analysis also examines the frequency with which
individual generation owners are in the pivotal group. If the hours that fail a pivotal
supplier test have the same pivotal supplier(s) for a significant proportion of the hours,
that information can be used to identify dominant suppliers.

The pivotal supplier tests represent an analytical approach to the issue of excess supply.
Excess supply, by itself, is not necessarily adequate to ensure a competitive outcome. A
monopolist could have substantial excess supply but the monopolist would not be
expected to change its market behavior as a result. The same logic applies to a small
group of dominant suppliers. However, if there is adequate supply without the three
dominant suppliers to meet the demand, then the market can reasonably be deemed
competitive.

PJM Mid-Atlantic Regulation Market — Phases 4 through 5-a

During Phases 4 through 5-a, in the Regulation Market in the Mid-Atlantic Region, the
offer capability was 2,408 MW.'® The level of regulation resources offered on an hourly
level and the level of regulation resources both offered and eligible to participate on an
hourly level in the market were lower than the total regulation capability. In 2005 the
average hourly offer level was 1,128 MW or 47 percent of offer capability while the
average hourly eligible offer level was 835 MW or 35 percent of offer capability.

The ratio of the hourly regulation supply offered to the hourly regulation requirement,
averaged 2.60 for the PJM Mid-Atlantic Region during Phases 4 and 5-a. When this ratio
equals 1.0, it indicates that offered supply exactly equals demand for the referenced time
period. Based upon regulation offered and eligible, this ratio averaged 1.92. The average
regulation requirement for the PJ]M Mid-Atlantic Region during 2005 was 434 MW.

16 Offer capability is defined as the maximum daily offer volume for each offering unit during
the period without regard to the actual availability of the resource.
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Hourly HHI values were calculated based upon the regulation offered, regulation
offered and eligible, and regulation assigned. Based upon regulation offered, HHI
ranged from a maximum of 2064 to a minimum of 1088 with an average value of 1510.
Based upon regulation offered and eligible, HHI values ranged from a maximum of 2787
to a minimum HHI of 1190, with an average value of 1751. Less than 1 percent of hours
had an eligible regulation HHI above 2500. Based upon regulation assigned, HHI values
ranged from a maximum of 9690 to a minimum HHI of 1118. The average HHI value for
regulation assigned was 2260. Thirty-one percent of hours had an assigned regulation
HHI above 2500. Table 0-2 summarizes the January 2005 through July 2005 PJM Mid-
Atlantic Region Regulation Market HHISs.

Table 0-2 PJM Mid-Atlantic Region Regulation Market hourly HHI: Phases 4 and
5-a<14_Graphs_Tables\HHI_Tables.xls (Tab PJM HHIs) >

1088 1510

1118 2260

DX

As noted above, regulation supply in PJM is bifurcated into the combustion turbine (CT)
segment and the all units except CTs segment because, while some CTs provide
regulation, they are very expensive to operate solely to provide regulation. In order to
approximate the delivered price test approach, the Regulation Market HHI is reported
with and without CTs. (See Table 3.) In the PJM Mid-Atlantic Region, HHIs are slightly
lower without CTs because the CTs are disproportionately owned by the company with
the largest market share.

Table 3 PJM Mid-Atlantic Region Regulation Market hourly HHI (All units except
CTs): Phases 4 and 5-a< 14_Graphs_Tables\PJMHHIResultsxls.xls (Tab NO_CTs) >

Tlars s 0%
183 1718 2941 0%
118 2266 9690  31%

During Phases 4 and 5-a, two suppliers had market shares greater than, or equal to, 20
percent based on regulation offered and eligible. For the market segment excluding CTs,

two suppliers had market shares greater than, or equal to, 20 percent based on
regulation offered and eligible.
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During Phases 4 and 5-a, 7 percent of the hours failed the single pivotal supplier test for
offered and eligible supply in the PJM Mid-Atlantic Region’s market.!” This means that,
during the seven-month period, for 7 percent of the hours the total regulation
requitement could not be met in the absence of the largest supplier. Forty-eight percent
of the hours failed the two pivotal supplier test. This means that, during 48 percent of
the hours, the total regulation requirement could not be met in the absence of the two
largest suppliers. Eighty-eight percent of the hours failed the three pivotal supplier test.
This means that, during 88 percent of the hours, the total regulation the regulation
requirement could not be met in the absence of the three largest suppliers.

For the market segment excluding CTs, the percentage of one pivotal supplier hours in
the eligible Regulation Market increases from 7 percent to 10 percent, the percentage of
two pivotal supplier hours increases from 48 percent to 52 percent and the percentage of
three pivotal supplier hours increases from 88 percent to 89 percent. Table 0-4
summarizes the PJM Mid-Atlantic Region Regulation Market pivotal supplier statistics
for Phases 4 and 5-a. The pivotal supplier statistics are also presented for all regulating
units except CTs. (See Table 5.) Three companies are pivotal more than 75 percent of the
three pivotal supplier intervals for all units, and for the all units except CTs segment.

Table 0-4 PJM Mid-Atlantic Region Regulation Market pivotal supplier statistics:
Phases 4 and 5-a<14_Graphs_Tables\Piv Sup Tables.xIs (Tab PJM PivSup) >

Table 5 PJM Mid-Atlantic Region Regulation Market pivotal supplier statistics (All
units except CTs): Phases 4 and 5-a< 14_Graphs_Tables\PJMPivSupResultsxls.xls (Tab
NonCTPivSupHours) > »

" The pivotal supplier results are provided for all offered regulation as additional information

although these results are not directly relevant to the market structure analysis.

16

SMM - 01527



Based on these market structure results, the MMU concludes that the market structure of
the PJM Mid-Atlantic Region Regulation Market during Phases 4 and 5-a can no longer
be considered to be consistent with a competitive outcome. The combination of two
market participants with market shares greater than, or equal to, 20 percent and the
pivotal supplier results are not consistent with a competitive structure. The market in
the PJM Mid-Atlantic Region was operated by PJM as a competitive market prior to the
Combined Regulation Market.

Western Region Regulation Market — Phases 4 and 5-a

During Phases 4 and 5-a, in the Western Region Regulation Market, the submitted offer
capability was 2,267 MW. The level of resources offered on an hourly level and the level
of regulation resources both offered and eligible to participate on an hourly level in the
Regulation Market were lower than the submitted regulation offer capability. Between
the beginning of Phase 4 and the end of Phase 5-a, the average hourly offer level was 938
MW or 41 percent of the submitted capability, while the average hourly eligible offer
level was 847 MW or 37 percent of the submitted capability.

The ratio of the hourly regulation supply offered to the hourly regulation requirement,
averaged 1.81 for the Phases 4 and 5-a Western Region Regulation Market. Based upon
regulation offered and eligible, this ratio averaged 1.64. The average regulation
requirement for the Phases 4 and 5-a Western Region Regulation Market was 517 Mw. '8

Hourly HHI values were calculated based upon the regulation offered, regulation
offered and eligible and regulation assigned. Based upon regulation offered, HHI
ranged from a maximum of 4357 to a minimum of 1748 with an average value of 2730.
Fifty-eight percent of hours had an offered regulation HHI above 2500. Based upon
regulation offered and eligible, HHI values ranged from a maximum of 4810 to a
minimum HHI of 1757, with an average value of 2802. Fifty-eight percent of hours had
an eligible regulation HHI above 2500. Based upon regulation assigned, HHI values
ranged from a maximum of 7162 to a minimum HHI of 1698. The average HHI value for
regulation assigned was 2973. Sixty-four percent of hours had an assigned regulation
HHI above 2500. Table 0-6 summarizes the January through July 2005 Western Region
Regulation Market HHIs.

18 See Appendix F, “Ancillary Service Markets,” for additional detail on the regulation
requirements.
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Table 0-6 PJM Western Region Regulation Market hourly HHI: Phases 4 and 5-a
<14_Graphs_Tables\HHI Tables.xIs (Tab WRM HHIs) >

1698 2973 7162 64%

For the market segment excluding CTs, HHIs in the Western Region Regulation Market
are somewhat higher. (See Table 7.)

Table 7 PJM Western Region Regulation Market hourly HHI (All units except CTs):
Phases 4 and 5-a< 14_Graphs_Tables\WRMHHIResultsxIs.xls (Tab NO_CTs) >

During Phases 4 and 5-a, one supplier had a market share greater than, or equal to, 20
percent based on offered and eligible regulation. For the market segment excluding CTs,
one supplier had a market share greater than, or equal to, 20 percent based on offered
and eligible regulation.

During Phases 4 through 5-a, 62 percent of the hours failed the single pivotal supplier
test for offered and eligible supply in the Western Region Regulation Market. This
means that, during the seven-month period, the total regulation requirement could not
be met for 62 percent of the hours in the absence of the largest supplier. One hundred
percent of the hours failed the two pivotal supplier test. This means that, during 100
percent of the hours, the total regulation requirement could not be met in the absence of
the two largest suppliers. One hundred percent of the hours failed the three pivotal
supplier test. This means that, during 100 percent of the hours, the total regulation
requirement could not be met in the absence of the three largest suppliers. Table 0-8
summarizes the Western Region Regulation Market pivotal supplier statistics for Phases
4 through 5-a.
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Table 0-8 PJM Western Region Regulation Market pivotal supplier statistics:
Phases 4 and 5-a <14_Graphs_Tables\RSI Tables.xls (Tab WRM PivSup)>

100% 100%

oo ]

Table 9 presents pivotal supplier statistics for the Western Region regulation pool for all
units except CTs. Eighty-eight percent of hours fail the one pivotal supplier test. In both
the all units and all units except CTs market segments the same company that was the
one pivotal supplier was also pivotal for more than 95 percent of the hours in which two
and three suppliers were pivotal.

Table 9 PIM Western Region Regulation Market pivotal supplier statistics (All units
except CTs:): Phases 4 and 5-a .<14_Graphs_Tables\WRMPivSupResultsxls.xls (Tab
NonCTPivSupHours)>

100%!
100%

100%

Based on these market structure results, the MMU concludes that the market structure of
the Western Region Regulation Market was not consistent with a competitive outcome.
The Regulation Market in the Western Region was operated by PJM, wi th the two
dominant suppliers offer-capped, as a market with market-clearing prices during Phases
4 and 5-a.

PJM Combined Regulation Market — Phase 5-b

The PJM Combined Regulation Market during Phase 5-b was comprised of the PJM
Western Region (the ComEd, AEP, DAY, Dominion, DLCO and AP Control Zones) and
the PJM Mid-Atlantic Region. For the Phase 5-b PJM Combined Regulation Market, the
submitted capability was 5,491 MW. The average hourly offer level was 2,370 MW while
the average hourly eligible offer level was 1,841 MW.

The ratio of the hourly regulation supply offered to the hourly regulation requirement
averaged 2.42. Based upon regulation offered and eligible, this ratio averaged 1.88. The
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average regulation requirement for the Phase 5-b PJM Combined Regulation Market was
978 MW.

Hourly HHI values were calculated based upon the regulation offered, regulation
offered and eligible and regulation assigned. Based upon regulation offered, HHI
ranged from a maximum of 1331 to a minimum of 812 with an average value of 1001.
Based upon regulation offered and eligible, HHI ranged from a maximum of 1562 to a
minimum HHI of 866, with an average value of 1079. Based upon regulation assigned,
HHI values ranged from a maximum of 2390 to a minimum of 878. The average HHI
value for regulation assigned was 1299. Table 0-10 summarizes HHI results for the PJM
Combined Regulation Market.

Table0-10  PJM Combined Regulation Market HHI: Phase 5-b
<<14_Graphs_Tables\HHI Tables.xls (Tab RTO HHIs)>>

For the market segment excluding CTs, HHIs are essentially the same. (See Table 11.)

Table 11 PJM Combined Regulation Market HHI (All units except CTs): Phase 5-b<
14_Graphs_Tables\RTOHHIResultsxls.xls (Tab NO_CTs) >

\verage
1016

aximum
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During Phase 5-b, in the PJM Combined Regulation Market, no suppliers had a market
share greater than, or equal to, 20 percent for regulation offered and eligible. For the
market segment excluding CTs, no suppliers had a market share greater than, or equal
to, 20 percent for regulation offered and eligible. For the CT market segment, two
suppliers had market shares in excess of 20 percent for regulation offered and eligible.

During Phase 5-b, 1 percent of the hours failed the single pivotal supplier test for offered
and eligible supply in the PJM Combined Regulation Market. This means that, during
the five-month period, the total regulation requirement could not be met for 1 percent of

20

SMM - 01531



the hours in the absence of the largest supplier. Six percent of the hours failed the two
pivotal supplier test. This means that, during 6 percent of the hours, the total regulation
requirement could not be met in the absence of the two largest suppliers. Twenty-nine
percent of the hours failed the three pivotal supplier test. This means that, during 29
percent of the hours, the total regulation requirement could not be met in the absence of
the three largest suppliers. Table 0-12 summarizes the PJM Combined Regulation
Market’s pivotal supplier results for Phase 5-b. For all units including CTs the same
company that was the one pivotal supplier for more than one-third of the one pivotal
supplier intervals was also pivotal for more than 75 percent of the two pivotal supplier
intervals and more than 80 percent of the hours in which two and three suppliers were
pivotal. A second company was pivotal during more than 25 percent of the two pivotal
and approximately 50 percent of three pivotal hours.

Table0-12  PJM Combined Regulation Market pivotal supplier statistics: Phase 5-b
<<<14_Graphs_Tables\PivSup Tables.xls (Tab RTO PivSup)>>

Table 13 presents pivotal supplier statistics for the PJM Combined Regulation Market's
segment for all units except CTs.

Table 13 PJM Combined Regulation Market pivotal supplier statistics (All units
except CTs): Phase 5-b <<<14_Graphs_Tables\RTOPivSupResultsxls.xls (Tab -
NonCTPivSupHours)>>

ours Eligibie
nt)
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For the market segment excluding CTs, the percentage of one pivotal supplier hours in
the eligible Regulation Market increases from 1 percent to 5 percent, the percentage of
two pivotal supplier hours increases from 6 percent to 23 percent and the percentage of
three pivotal supplier hours increases from 29 percent to 68 percent. (See Table 13.) In
the all units except CTs market segment, the same company that was the one pivotal
* supplier for more than two-thirds of the one pivotal supplier intervals was also pivotal
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for more than 80 percent of the two pivotal supplier intervals and more than 95 percent
of the hours in which two and three suppliers were pivotal. A second company is
pivotal during more than 60 percent of the two pivotal and three pivotal hours, while
the third pivotal position is shared by three companies with an approximately equal
frequency of occurrence.

The MMU will make a recommendation to PIM members in the near future regarding

T T eT T T T T T T T T T T T T T T T T T T T T T T T T T e T T R e e ‘

the structural competitiveness of this market.

Regulation Market Conduct

Regulation Offers

Generators wishing to participate in any of the PJM Regulation Markets must submit

regulation offers for specific units by hour 1800 EPT of the day before the operating day.

The regulation offer price is subject to a $100 per MWh offer cap in PJM control zones

with the exception of the dominant suppliers Dominion and AEP whose offers are

capped at marginal cost plus $7.50 per MWh plus opportunity cost. In the PJM Western

Region during Phase 4, all regulation offers were capped at $7.50 per MWh plus the cost

of providing regulation service because that market was determined to be not

structurally competitive. As in any competitive market, regulation offers at marginal

cost are considered to be competitive. In PJM, a $7.50 per MWh adder is considered to be
consistent with competitive offers based on an analysis of historical offer behavior.

The offer price is the only component of the regulation offer applicable for the entire
operating day. The following information must be included in each offer, but can be
entered or changed up to 60 minutes prior to the operating hour: regulating status
(available, unavailable or self-scheduled); regulation capability; and high and low
regulation limits. The Regulation Market is cleared on a real-time basis, and regulation
prices are posted hourly throughout the operating day. The amount of self-scheduled
regulation is confirmed 60 minutes before each operating hour, and regulation
assignments are made 30 minutes before each operating hour.

PJM's Regulation Markets are cleared hourly, based upon both offers submitted by the
units and the hourly opportunity cost of each unit.'” The effective offer price is the sum
of the unit-specific offer and the opportunity cost. In order to clear the market, PJM
ranks units which offer and are eligible to regulate by effective offer price and selects the
lowest offers in order until the amount of regulation required for the hour is satisfied at

¥ PJM estimates the opportunity cost for units providing regulation based on a forecast of
locational marginal price (LMP) for the upcoming hour. Opportunity cost is included in the
market-clearing price. '

SMM - 01533

-1 Deleted: Based on this analysis, the

MMU recommends that PJM continue
to operate the Regulation Market as a
single Combined Regulation Market.
This recommendation is based on
improved operational results and on
the increased competitiveness of the
Combined Market. Nonetheless,
based on these market structure
results, the MMU concludes that the
market structure of the PJM
Combined Regulation Marlket was
not consistent with a competitive
outcome. For Phase 5-b, the PIM
Combined Regulation Market was
operated by PJM, with the two
dominant suppliers offer-capped, as a
price-based market with market-
clearing prices. It would be
reasonable, consistent with the results
of the analysis and with FERC's
actions regarding the Western Region
Regulation Market, to offer cap only
the two dominant market participants
identified in the analysis of the
Combined Regulation Market. These
results are based on the first five
months of operation of the combined
market. The MMU will continue to
analyze market outcomes and market
structure for the Combined
Regulation Market. 7




least cost. The price that results is the RMCP, and the unit that sets this price is the
marginal unit.

Regulation Market Performance

Regulation Prices

Figure 0-2 shows both the daily average regulation market-clearing price and the
opportunity cost component for the marginal units in the PJM Mid-Atlantic Region
during Phases 4 and 5-a. Figure 0-3 shows the same data for the Western Region
Regulation Market during Phases 4 and 5-a. Figure 0-4 shows the same data for the PJM
Combined Regulation Market during Phase 5-b. All units chosen to provide regulation
during Phases 4 and 5 received as payment the higher of the clearing price multiplied by
the unit’s assigned regulating capability, or the unit’s regulation bid multiplied by its
assigned regulating capability plus the individual unit's real-time opportunity cost.2’

Regulation credits are awarded to generation owners that have either self-scheduled
regulation or sold regulation into the market. Regulation credits for units self-scheduled
to provide regulation are equal to the RMCP times the unit’s self-scheduled regulating
capability. Regulation credits for units that offered regulation into the market and were
selected to provide regulation are the higher of the RMCP times the unit’s assigned
regulating capability, or the unit’s regulation bid times its assigned regulating capability
plus the opportunity cost that unit incurred. Although most units are paid RMCP times
their assigned regulation MW, the RMCP is itself strongly dependent on the lost
opportunity cost based upon forecast LMP calculated for the marginal unit during
market clearing. This means that the total cost of regulation is very strongly dependent
upon lost opportunity cost, which is dependent upon forecast LMP. Figure 0-2, Figure
0-3 and Figure 04 graph the RMCP against the estimated lost opportunity cost of the
marginal unit (calculated at market clearance, adjusted for real-time deviations in LMP
and averaged over the day). Most of the cost of regulation comes from the lost
opportunity cost of the marginal unit. The rest of the RMCP is the unit’s regulation offer.
The average offer of the marginal unit for the PJM Mid-Atlantic Region during Phases 4
and 5-a was $15.33. The average offer of the marginal unit for the Western Region
Regulation Market during Phases 4 and 5-a was $8.66. The average offer of the marginal
unit for the PJM Combined Regulation Market during Phase 5-b was $13.16. In the PJM
Mid-Atlantic Region Regulation Market during Phases 4 and 5-a, marginal unit lost
opportunity cost (LOC) averaged 57 percent of the RMCP. In the Western Region
Regulation Market during Phases 4 and 5-a, marginal unit LOC averaged 76 percent of

20 See “PJM Operating Agreement, Accounting, m28,” Revision 27, Section 4, “Regulation
Credits” (October 1, 2004), pp. 26-27. PJM uses estimated opportunity cost to clear the market
and real-time opportunity cost to compensate generators that provide regulation and
spinning. Real-time opportunity cost is calculated using real-time LMP.
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RMCP. In the PJM Combined Regulation Market during Phase 5-b, marginal unit LOC
averaged 79 percent of RMCP.

Figure0-2  PJM Mid-Atlantic Region daily average regulation clearing price and
adjusted estimated marginal unit opportunity cost: Phases 4 and 5-a << H:\Office of
the President\Market Monitoring
UniNSOM_2005\14_Graphs_Tables\Figs_2_RMCP_LOC_graph_PJM_new.xls (tab:
Graph)>>
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Figure 0-3 PJM Western Region daily average regulation clearing price and adjusted
estimated marginal unit opportunity cost: Phases 4 and 5-a << H:\Office of the
President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Fig5_3_RMCP_LOC_graph_WRM_new.xls (tab:
Graph)>>
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Figure 0-4 PJM Combined Regulation Market daily average regulation clearing price
and adjusted estimated marginal unit opportunity cost: Phase 5-b < H:\Office of the
President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Fig5_4 RMCP_LOC_graph_RTO_new.xls (tab:
Graph)>
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Figure 0-5, Figure 0-6 and Figure 0-7 compare the regulation price per MWh to the
regulation MW purchased for each of the Regulation Markets. As the regulation
requirement is a linear function of daily forecast peak load in all markets, all three
graphs show that despite considerable daily variation, the price of regulation and the
demand for regulation increase or decrease together on a seasonal scale. System LMP
increases with load because higher’priced units must be dispatched to meet demand and
those increases in system LMP cause the opportunity cost to rise by increasing the
spread between LMP and the energy offers of the regulating units.
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Figure 0-5  PJM Mid-Atlantic Region daily regulation MW purchased vs. price per
MW: Phases 4 and 5-a <H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\RegMWPurch_vs_Price.xls (tab: PPMGraph)>>
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Figure 0-6 PJM Western Region daily regulation MW purchased vs. price per MW:
Phases 4 and 5-a <H:\Office of the President\Market Monitoring
Uni\SOM_2005\14_Graphs_Tables\RegMWPurch_vs_Price.xls (tab: WRMGraph)>>
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Figure 0-7 PJM Combined Regulation Market daily regulation MW purchased vs.
price per MW: Phase 5-b <H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\ RegMWPurch_vs_Price.xls (tab: RTOgraph)>>
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Important exceptions to this general pattern occurred periodically in the Western Region
after the integration of Dominion on May 1, 2005. (See Figure 0-6.) An hourly analysis of
regulation MW purchased versus the regulation price reveals some extreme exceptions
that resulted from deficits during off-peak hours and/or times of minimum generation
events. A shortage of regulation-capable units (as existed in the Western Region in early
May) combined with a minimum generation event required expensive combustion
turbine units to be started to satisfy regulation requirements resulting in high clearing
prices. Minimum generation events can cause shortages of regulation in the PJM Mid-
Atlantic Region as well, but since the regulation requirement in the PJM Mid-Atlantic
Region is lower during off-peak hours it is less likely. Overall, the inflexibility of
demand and the shortage of available regulating units caused relatively wide price
swings in the Western Region during Phase 5-a.

As Figure 0-5, Figure 0-6 and Figure 0-7 also show, regulation prices during calendar
year 2005 were seasonally higher in January, remained lower and relatively stable from
February through April, then began to increase and show high daily variability into
October before moderating at the end of the year. The higher average summer prices
reflect higher LMPs in the LOC portion of the marginal unit's RMCP for regulation. (See
Figure 0-2, Figure 0-3 and Figure 0-4.) During a period of low prices, March and April,
the LOC/RMCP ratio was 42 percent for the PJM Mid-Atlantic Region and 58 percent for
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the Western Region. During a period of high prices, August and September, the

LOC/RMCP ratio was 83 percent for the PJM Combined Regulation Market.

Figure 0-8 illustrates the level of demand for regulation by month in 2005 and the
corresponding level of regulation cost.

Figure 0-8 Monthly regulation MW and regulation cost per MW: Calendar year 2005
<J:\Office of the President\Market Monitoring
Uni\SOM_2005\14_Graphs_Tables\CostPerMW _Monthly.xls (tab: graph)>
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Figure 0-9 shows the average number of units per hour required to satisfy PJM's
regulation requirement.
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Figure 0-9 Average hourly count of distinct units required to satisfy regulation
requirement: Calendar year 2005 < J\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\UnitCount.xls (tab: UnitCountgraph)> >
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Units which provide regulation are paid the higher of the RMCP or their offer plus their
unit-specific opportunity cost. In a perfect market all units would be compensated at
RMCP times output. Sometimes, however, circumstances require that units be paid their
offer plus their unit-specific oppo rtunity cost. Examples include units that must be
redispatched because of constraints, unanticipated performance problems, or changes in.
the real-time LMP and, therefore, opportunity cost from the value estimated at
regulation market-clearing 30 minutes prior to the operating hour. For these reasons
some units are paid the value of their offer plus their unit-specific lost opportunity costs
when that sum is higher than the RMCP. This means that PJM's regulation cost per
MWh is somewhat higher than the RMCP. Figure 0-10 and Figure 0-11 compare the
regulation cost per MWh with the regulation clearing price to show the difference
between the price of regulation and the total cost of regulation.
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Figure 0-10 PJM Western Region Regulation Market daily average RMCP vs. cost per
MW for regulation: Phases 4 and 5-a <J:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\CostVsPrice.xIs (tab: PPMWRMgraph)>
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Figure 0-11 PJM Combined Regulation Market daily average RMCP vs. cost per MW
for regulation: Phase 5-b <J:\\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\CostVsPrice.xls (tab: RTOgraph)>

3
T 3
2 it 1 Py ?5 5 )
ok | i \ ¥
0400-? _1‘1{1: 'ﬁ ‘é 23 1 5 : I%;!
NN IV T -t
AT I NIAER i
9 i Al AV T ERNTI VG R
4 wfad Ny o N LY s e S -
Rid B ERE' IR LIy ff iy
w1 1 i1 fi LN Y H 1
TN R T 7 WA VA
g }?‘ FARRN AN LR
) { ‘i@ MY i
24a 1 \ j“j‘ FURTW ] X A
y B ‘f ;’x i j 1
e (v
s ¥y
4
& e Y 2 P e P AR e T T - NP St N PR S SR TR v
FFETI AT EPF P PP EEFEFFPEFPESET 2

Spinning Reserve Markets
Spinning Reserve Market Structure

The integration of Dominion on May 1, 2005, resulted in the creation of a Southern
Region Spinning Reserve Market. Thus the PJM Spinning Reserve Markets include the
PJM Mid-Atlantic Region Spinning Reserve Market, the Western Region Spinning

Reserve Market, the ComEd Region Spinning Reserve Market and the Southern Region
-Spinning Reserve Market.

Demand

Tier 2 spinning requirements are determined by subtracting the amount of forecast Tier
1 spinning reserve available from each spinning control area spinning reserve
requirement for the period. The total spinning reserve requirement is different for each
of the four regional Spinning Reserve Markets. For the Mid-Atlantic Region, the
requirement is 75 percent of the largest contingency in the region, provided that 25
percent of the largest contingency is available as nonsynchronized, 10-minute reserve.
For the ComEd Region, the requirement is 50 percent of the ComEd Control Zone’s load
ratio share of the largest contingency in the North American Electric Reliability
Council’s (NER C) Mid-America Interconnected Network, Inc. (MAIN) Region. From
October 1 to December 3, 2004, this was 269 MW. After December 3, 2004, the ComEd
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Control Zone's spinning requirement was 216 MW. For the Western Region, the
requirement is 1.5 percent of the daily peak-load forecast. For the Southern Spinning
Reserve Zone, the requirement is the Dominion Control Zone’s load ratio share of the
largest system contingency within the Virginia and Carolinas Area (VACAR), minus the
available 15-minute quick start capability within the Southern Spinning Reserve Zone.

Computed in accordance with the requirements above, the average MW spinning
requirement was: 1091 MW, for the PJM Mid-Atlantic Region; 217 MW for the ComEd
Spinning Zone; 437 MW for the Western Region; and 5 MW for the Southern Spinning
Reserve Zone (May to December only).

Figure 0-12 PJM Mid-Atlantic Spinning Region average hourly required spinning vs.
Tier 2 spinning purchased: Calendar year 2005 <<H:\Office of the President\Market
Monitoring UninSOM_2005\14_Graphs_Tables\Spinning Required vs Tier 2
Purchased.xls (tab: PJM)>>
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Figure 0-13 PJM ComEd Spinning Region average hourly required spinning vs. Tier 2
spinning purchased: Calendar year 2005 <H:\Office of the Presidenf\Market
Monitoring Uni\SOM_2005\14_Graphs_Tables\Spinning Required vs Tier 2
Purchased.x!s (tab: ComEd)> '

Figure 0-12 and Figure 0-13 show the average hourly spinning required and the average
hourly Tier 2 spinning MW purchased during 2005 for the PJM Mid-Atlantic and
ComEd Spinning Regions. Results for the Western Region Spinning Reserve Zone and
the Southern Spinning Reserve Zone are not shown because Tier 2 spinning MW
purchases were insignificant in those control areas during 2005. Spinning MW
requirements are different for each of the four spinning regions in PJM. These
differences are the result of specifications from local reliability councils, reserve-sharing
arrangements with neighboring control areas and the types of generation available in
the control area. The Southern Spinning Reserve Zone is a member of the VACAR
subregion of NERC's Southeastern Electric Reliability Council (SERC). VACAR specifies
that available 15-minute quick start reserve can be subtracted from the largest
contingency to determine spinning reserve requirements. The amount of 15-minute
quick start reserve available in VACAR is sufficient to make Tier 2 spinning
requirements zero for most hours. Similarly, in the Western Region Spinning Reserve
Zone most of the required spinning reserve is available as Tier 1 from large, frequently
running baseload units, reducing its Tier 2 spinning requirement to zero in most hours.
In both the PJM Mid-Atlantic and ComEd Spinning Regions the spinning reserve
requirement is a function of the largest contingency. For the PJM Mid-Atlantic Region
the hourly spinning requirement was usually 863 MW during off-peak hours and 1,150
MW during on-peak hours. Sometimes temporary grid conditions such as maintenance
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outages can cause double contingencies so there were times throughout the year when
the on-peak spinning requirement was 1,380 MW. The average hourly Tier 2 spinning
required for the PJM Mid-Atlantic Region was 1,091 MW. In the ComEd Region, the
hourly requirement was 216 MW from January through September and 222 MW from
October through December. Figure 0-12 and Figure 0-13 illustrate monthly average of
the spinning reserve requirement and the amount of Tier 2 spinning actually purchased.
The difference between the required spinning and Tier 2 spinning purchased is the
amount of Tier 2 spinning available. Figure 0-14 illustrates the amount of Tier 2 spinning
purchased by hour of the day. The hour variability reflects differing spinning reserve
requirements for off-peak and on-peak hours as well as different amounts of Tier 1
spinning available. 4

Figure 0-14 Average hourly Tier 2 spinning MW purchased (By hour of day): Calendar
year 2005 <<H:\Office of the President\Market Monitoring
Unit\SOM_2005\14_Graphs_Tables\Spinning Tier 2 Credited Average MWs By
Hour.xls (tab: graph)>>
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Supply

Spinning reserve is an ancillary service defined as generation that is synchronized to the
system and capable of producing output within 10 minutes. Spinning reserve can, at
present, be provided by a number of sources, including steam units with available ramp,
condensing hydroelectric units, condensing CTs and CTs running at minimum
generation.
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All of the units that participate in the Spinning Reserve Market are categorized as either
Tier 1 or Tier 2 spinning. Tier 1 resources are those units that are online following
economic dispatch and able to respond to a spinning event by ramping up from their
present output. All units operating on the PJM system are considered potential Tier 1
resources, except for those explicitly assigned to Tier 2 spinning. Tier 2 resources include
units that are backed down to provide spinning capability and condensing units
synchronized to the system and available to increase output.

PJM introduced a market for spinning reserve on December 1, 2002. Before the Spinning
Reserve Market, Tier 1 spinning reserve had not been compensated directly and Tier 2
spinning reserve had been compensated on a unit-specific, cost-based formula.

Under the Spinning Reserve Market rules, Tier 1 resources are paid when they respond
to an identified spinning event as an incentive to respond when needed. Tier 1 spinning
payments or credits are equal to the integrated increase in MW output above economic
dispatch from each generator over the length of a spinning event, multiplied by the
spinning energy premium less the hourly integrated LMP. The spinning energy
premium is defined as the average of the five-minute LMPs calculated during the
spinning event plus $50 per MWh.2' All units called on to supply Tier 1 or Tier 2
spinning have their actual MW monitored. Tier 1 units are not penalized if their output
fails to match their expected response as they are only compensated for their actual
response. Tier 2 units assigned spinning by market operations are compensated whether
or not they are actually called on to supply spinning so they are penalized if their MW
output fails to meet their assignment.

There were significant changes to the geographic structure of PJM's Spinning Reserve
Markets in 2005. In Phase 4, PJM had three Spinning Reserve Markets: the PJM Mid-
Atlantic Spinning Reserve Zone, the Western Spinning Reserve Zone and the ComEd
Spinning Reserve Zone. During Phase 4, the Western Spinning Reserve Zone was
comprised of AP, AEP, DAY and DLCO Control Zones. In Phase 5, the Dominion
Control Zone was integrated into PJM and became the Southern Spinning Reserve Zone.
Dominion remained a separate Spinning Reserve Market because as a member of SERC
it has distinct spinning reserve requirements and reserve-sharing agreements.

Under the Spinning Reserve Market rules, Tier 2 spinning resources are paid to be
available as spinning reserve, regardless of whether the units are called upon to generate
in response to a spinning event and are subject to penalties if they do not provide
spinning reserve when called. The price for Tier 2 spinning resources is determined in a
market for Tier 2 spinning resources. Several steps are necessary before the hourly Tier 2
Spinning Reserve Market is cleared. Ninety minutes prior to the start of the hour, PJM
estimates the amount of Tier 1 reserve available from every unit; 60 minutes prior to the

2 See “PJM Manual 11: Scheduling Operations,” Revision 23 (December 7, 2004), pp. 66-67.
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