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IV. ACCOUNTING ISSUES

In Written Comments filed on June 2, 2006 and at other times in this proceeding
and in a related proceeding, DPUC Investigation Into the Financial Impact of Long-Term
Contracts on Electric Distribution _Companies, Docket No. 05-07-18, Ul and CL&P
indicated concern that the long-term capacity contracts could have negative impacts
resulting from accounting freatments that: (1) require consolidation under FIN 46; (2)
require treatment as a derivative; and (3) require that the CfD be recorded as a capital
lease.

CL&P filed responses to Department interrogatories focused on accounting
issues. Based on its preliminary review, CL&P has concluded that, if the Contract for
Differences (CfD) is used to contract for capacity, the contract would not require
consolidation under FIN 46(R) or treatment as a capital lease. CL&P Response to
Department Interrogatory EL-8. CL&P concluded that it is a derivate, but its response
does not clearly indicate if CL&P believes that accounting treatment as a derivative will
cause costs that is seeks to recover and whether any actions can be taken now to
mitigate against any such costs. Id. Ul responded similarly. Ul Response to
Department Interrogatory EL-8. Both Companies said that they needed to review the
financial information of selected bidders before they could make a final determination
regarding accounting treatment of the contracts.

As described more fully below in Section V, the Department will provide CL&P
and Ul an opportunity to review the financial bid information of selected bidders for the
purpose of identifying any negative accounting treatments that will cause costs for them.
CL&P and Ul will be given an opportunity in Docket 07-04-24, DPUC Review of Energy
Independence Act Capacity Contracts, to identify any claimed negative accounting
treatments and propose remedies. The Department can consider the proposed
remedies or, without granting any remedy, approve the capacity contract and the
electric distribution company can seek rate relief through a full rate proceeding pursuant
to Conn. Gen. Stat. §§ 16-243m(l) and 16-19.

V. COST RECOVERY PROCESS ISSUES

CL&P has raised concerns about its ability to recover certain costs associated
with negative credit rating and accounting treatment caused by being a counterparty to
capacity contracts. CL&P appealed the Department’s decision in Docket No. 05-07-18,
DPUC Investigation Into the Financial Impact of Long-Term Contracts on Electric
Distribution Companies addressing these issues. See Docket No. HHB-CV-06-
4009637-S — The Connecticut Light and Power Company v. Connecticut Department of
Public Utility Control, et al.

On April 16, 2007, CL&P filed a motion seeking that the Department make
certain rulings regarding the process the electric distribution companies must follow to
make cost recovery claims for costs resulting from being counterparties to capacity
contracts required by Conn. Gen. Stat. §§ 16-243m(c), (g) and (i). CL&P represents
that these rulings would mitigate against its accounting and balance sheet concerns.
On April 16, 2007, the Department issued a ruling that it would address CL&P's motion
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in this decision and directed that any docket participants file comments by April 19,

2007.

In its motion, CL&P asks that the Department rule that:

1.

Contracts for Differences (CfDs) are long-term capacity contracts
within the meaning of Conn. Gen. Stat. § 16-243m(i) and will be used
by the Department in the current capacity procurement (Requested
Ruling 1);

entering into the capacity contracts is prudent and efficient
management (Requested Ruling 2);

all of electric distribution companies’' costs that are found to be
prudently incurred by the Department and that are directly related to
entering into, performing under and enforcing capacity contracts shall
be recovered through non-bypassable federally-mandated congestion
charge (NBFMCC) (Requested Rulings 2 and 3);

capacity confracts shall become effective upon approval by the
Department in its final decision in the proceeding reviewing contracts
required by Section 16-243m(i) (Requested Ruling 4);

electric distribution companies can seek to recover all prudently
incurred costs directly caused by the capacity contracts even if the
contracts are later invalidated unless the contracts were invalidated as
a result of the electric distribution company’s improper performance or
failure to perform (Requested Rulings 2 and 5);

Section 16-243(l) authorizes the electric distribution companies to file
for a full rate case, under Section 16-19, to recover on a going forward
basis any costs associated with negative credit ratings resulting from
capacity contracts (Requested Ruling 6);

the electric distribution companies can have time to review selected
bidders’ financial information to assess whether there is any negative
accounting treatment that will result from capacity contracts and
whether measures can be taken to mitigate against any such costs
(Requested Ruling 7);

Section 16-243(l) authorizes the electric distribution companies to file
for a full rate case, under Section 16-19, to recover on a going forward
basis any costs associated with negative accounting treatment
resulting from capacity contracts and, to the extent that the law
prevents the filing of a rate case, the electric distribution company can
file a notice of intent to seek the costs in a future rate case (Requested
Rulings 8 and 9).
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On April 19, 2007, the Office of Consumer Counsel (OCC) filed objections to
CL&P’'s requested rulings. The OCC claims that 1) it would be ultra vires for the
Department to make the requested rulings as it would bind the Department in the future
to these rulings and 2) committing to use of specific regulatory procedures may impinge
on the procedural rights of the OCC and other parties. The OCC incorporated by
reference arguments made in a petition for reconsideration addressing the same issues
in Docket No. 05-07-18.

Conn. Gen. Stat. §§ 16-243m(c), (g) and (i) require the CL&P and Ul enter into
long-term capacity contracts. On the issue of cost recovery, subsection (i) expressly
provides that the costs of these contracts shall be recovered through federally
mandated congestion charges (FMCCs). In addition to this express provision in
Section 16-243m(i) regarding the Companies’ entitlement to recover contract-related
costs, it is a fundamental principle of constitutional law that it could result in an
unconstitutional taking to require the Companies to spend money on these contracts
and to incur costs performing services related to these contracts without, at the same
time, allowing for appropriate cost recovery. Duguesne Light Co. v. Barasch, 488 U.S.
299 (1989).

CL&P filed written exceptions seeking clarification of several rulings made in the
Draft Decision and providing suggested language to clarify the Depariment’s intent.
The Department adopts the requested language. The OCC filed written exceptions
reiterating its objections described above. The Department rejects those objections for
the reasons discussed below.

The Department makes the following rulings regarding the process for electric
distribution companies to recover their costs associated with being counterparties to
capacity contracts required by Conn. Gen. Stat. §§ 16-243m(c), (g) and (i). As a
general matter, the rulings proposed by the CL&P do not guarantee any future cost
recovery, but rather, clarify the process by which the Companies can seek recovery
subject to a prudency review by the Department of the evidence regarding any ciaimed
costs. Moreover, the proposed rulings are consistent with the express language of
Section 16-243m, which provides that the costs of these contracts shall be recovered
through FMCCs. The Department addresses below each of CL&P’s requested rulings.
These rulings will also apply to the electric distribution companies entering into,
performing under and enforcing any cost sharing agreement, described more fully
above in Section [ll, entered into between Ul and CL&P.

With respect to the OCC'’s objections, the Department rules as follows. First, it is
not ultra vires for the Department to perform its function of interpreting and applying the
statutes that govern this proceeding. Section 16-243m addresses the issue of cost
recovery by indicating that capacity contract costs shall be recovered through the
FMCC. CL&P has requested rulings from the Department regarding the specific
process by which it can seek to recover capacity contract costs. The Department’s
current Commissioners, and any future Commissioners, are and will continue to be
bound by Section 16-243m until such statute is repealed or changed. To suggest that
the Department cannot interpret the statutes relating to this proceeding and make
rulings on relevant issues raised by parties to this proceeding based on its interpretation
of relevant statutes is wholly without merit.
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Second, the Department is not impinging on the procedural rights of the OCC
and other parties. CL&P seeks a ruling regarding the process that it must follow to
recover costs it may incur as a result of being a counterparty to capacity contracts. The
Department is interpreting, applying and making rulings on the issues raised based on
relevant statutes.

Third, the OCC incorporated by reference arguments it made in a petition for
reconsideration addressing the same issues in Docket No. 05-07-18. CL&P also made
a request for the same rulings it seeks here in Docket No. 03-07-17RE03, DPUC
Review of Long-Term Renewable Energy Contracts — Round 1 Results and Contract,
Accounting and Allocation Issues. The OCC raised all of the same objections in its
petition for reconsideration in Docket No. 05-07-18 as objections to CL&P’s request for
cost recovery process rulings in Docket No. 03-07-17RE03. The Depariment, in a letter
order dated April 9, 2007 in Docket No. 03-07-17REQ3, adopted CL&P’s proposed
rulings and rejected all of the OCC's objections. The Department affirms its rejection of
OCC'’s objections in this proceeding as well and makes the rulings requested by CL&P
subject to some modifications described below.

CL&P requests that the Department rule that Contracts for Differences (CfDs) are
long-term capacity contracts within the meaning of Conn. Gen. Stat. § 16-243m(i) and
will be used by the Department in the current capacity procurement (Requested Ruling
1). The Department previously made this ruling in its September 13, 2006 Interim
Decision in this proceeding at Section IV.B.1 and, for the same reasons stated therein,
the Department affirms that ruling again in this decision.

CL&P requests that the Department rule that entering inio the capacity contracts
is prudent and efficient management for cost recovery purposes. As the Companies are
required by statute and Department decisions implementing the same, to enter into
capacity contracts and the cost sharing agreement, the Department finds that the
Companies are acting prudently in obeying these legal directives. The Department
does not see how it could legally rule otherwise.

CL&P requests that the Department rule that all of the electric distribution
companies’ costs that the Department finds (1) were directly related to entering into,
performing under and enforcing capacity contracts and (2) were prudently incurred shall
be recovered through a NBFMCC and Section 16-19b. The Department believes that
this criteria and process for cost recovery is required by Sections 16-243m(i) and 16-
19b(e) and (h). As such, only the contract price, administrative, and other direct costs
can be collected through a NBFMCC and Section 16-19b. In its written exceptions, Ul
claims that any claimed negative credit rating and accounting treatment costs should be
collected through the NBFMCC. The Department will withhold ruling on this issue until
such time such costs are actually claimed. The Department views costs associated with
negative credit rating and accounting treatment as being indirect costs distinguishable
from direct costs, such as administrative and contract price costs. As described more
fully below, the electric distribution companies must file a full rate case pursuant to
Sections 16-19 and 16-243m(l) to recover these indirect costs, i.e. any negative credit
rating and accounting treatment costs.



Docket No. 05-07-14PH02 Page 7

The OCC and others will have the right to review and contest Ul's and CL&P’s
claimed costs. Section 16-19b(d) provides that the “Department of Public Utility Control
shall adjust the retail rate charged by each electric distribution company for electric
transmission services periodically to recover all transmission costs prudently incurred
by each electric distribution company.” [emphasis added].

Section 16-19b(h) requires that

[tihhe department shall hold a public hearing thereon whenever the
department deems it necessary, but no less frequently than once every
six months, and undertake such other proceeding thereon to determine
whether charges or credits made under such clauses reflect the actual
prices paid for purchased gas or energy and the actual transmission costs
and are computed in accordance with the applicable clause. If the
department finds that such charges or credits do not reflect the
actual prices paid for purchased gas or energy, and the actual
transmission costs or are not computed in accordance with the
applicable clause, it shall recompute such charges or credits and
shall direct the company to take such action as may be required to
insure that such charges or credits properly reflect the actual prices
paid for purchased gas or energy and the actual transmission costs and
are compuied in accordance with the applicable clause for the applicable
period. [emphasis added].

There are at least two opportunities, one in a contested case under Section 16-
19b(h) and one in an administrative setting under Section 16-19b(e), for the
Department, the OCC and others to examine and comment on the Companies’
requested cost recovery related to the capacity contracts. The first opportunity arises in
an administrative proceeding when the Companies seek to pass through the costs in
the NBFMCC. At that time, the persons can comment on the Companies’ submissions.
The second opportunity arises at least twice a year, when persons, in the contested
case conducted pursuant to Section 16-19b(h), can challenge any of the electric
distribution companies’ claimed capacity contract-related administrative costs that they
believe are imprudent or not caused by the capacity contracts. If persons are correct
that certain costs are not properly recoverable, the Department has the authority to
require rate adjustments to address any over recovery.

CL&P asks that the Department rule that capacity contracts shall become
effective upon approval by the Department in its final decision in the proceeding
reviewing contracts required by Section 16-243m(i). In its written exceptions, Ul
requested that capacity contracts be considered effective (1) if no appeal is taken, forty
six days after the Department Decision approving the contract or (2) if any appeal is
taken regarding the contract, the date the on which all appeal issues are finally
resolved. The Department will make CL&P’s requested ruling as the express language
of Section 16-243m(i) states that capacity contracts are effective upon Department
approval. Also, this concept is reflected in Section 5.1(b) of the Master Agreements
approved by the Department. Section 5.1(b) states that contracts will be effective upon
approval in the docket required by Section 16-243m(i) which has now been opened and
is identified as Docket No. 07-04-24, DPUC Review of Energy Independence Act




Docket No. 05-07-14PHO02 Page 8

Capacity Contracts. Ul did not file written exceptions to either the September 13 or
November 16, 2006 Decisions objecting to the Master Agreement’s provision regarding
the effective date. Ul should be indifferent to when Master Agreements become
effective because, as described below, it will be able to recover all of its prudently
incurred capacity contract costs even if the capacity contract is later invalidated on
appeal. Delaying the effective date until resolution of appeals would unnecessarily
delay the construction and operation of capacity projects and result in loss of benefits to
consumers and increased costs for procuring the capacity if the RFP’s November 2007
deadline for project approval is not met.2

CL&P requests that the Department rule that electric distribution companies can
seek to recover all prudently incurred costs directly caused by the capacity contracts
even if the contracts are later invalidated unless the contracts were invalidated as a
result of the electric distribution company’s improper performance or failure to perform.
The Department believes that this request is consistent with basic ratemaking and cost
recovery principles and the constitutional law regarding takings. If the electric
distribution companies are prudently performing as counterparties under the capacity
contracts as ordered by statute and the Department, and the contracts are later
invalidated through no fault of their own, they are entitled to recover prudently incurred
costs.

CL&P requests that the Department rule that Section 16-243(l) authorizes the
electric distribution companies to file for a full rate case, under Section 16-19, to recover
on a going forward basis any costs associated with negative credit ratings resulting from
capacity contracts. The Department believes that the plain language of this provision
and Section 16-243m(i), permitting capacity contract cost recovery through FMCC,
provide clear legislative intent that the electric distribution companies could recover
prudently incurred capacity contract costs on a going forward basis without any risk that
electric distribution companies could be locked out from seeking to recover these costs
or that these costs would somehow become unrecoverable. Unlike direct costs (such
as administrative and contract price costs) that are directly related to entering into,
performing under, and enforcing capacity contracts, which can be collected through a
NBFMCC and Section 16-19b, for costs due to negative credit ratings, the electric
distribution companies must file a full rate case under Section 16-19 and 16-243m(l}, in
which all of its costs and revenues can be examined and contested.

CL&P requests that the Department ruie that the electric distribution companies
can have time to review selected bidders financial information to assess whether there
is any negative accounting treatment that will result from capacity contracts and whether
measures can be taken to mitigate against any such costs.

The Department makes the requested ruling with modifications. Provided that
CL&P and Ul have provided signed nondisclosure agreements, the RFP Coordinator

2 Under the terms of the RFP, if projects do not receive final approval by November 2007, they can
withdraw their bids or have their bid price adjusted using a utility price index. The Department
assumes conservatively that any adjustment to the bid price based on the utility price index will result
in a price increase as the cost of labor and commodities necessary to construct and operate the
projects is not likely to become cheaper going forward.
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will provide CL&P and Ul with the financial bid information for winning bidders on May 4,
2007. In Docket No. 07-04-24, DPUC Review of Energy Independence Act Capacity
Contracts, the Department will provide CL&P and Ul until July 3, 2007, sixty days from
May 4, 2007, to review the financial bid information of selected bidders for the purpose
of identifying any negative accounting treatments that will cause costs for them as well
as any proposed remedies for mitigating against any such costs. CL&P can request
additional financial information from selected bidders and the Department will resolve
any disputes pertaining to such requests. On July 3, 2007, CL&P and Ul shali file a
report with the Department in Docket No. 07-04-24 providing the results of their financial
accounting review. If CL&P or Ul claims there are costs due to accounting treatment,
they shall promptly make a filing with the Department that 1) identifies the specific
aspect or aspects of the Capacity Contract or counterparty structure that causes or
contributes to the impact, together with citations to the applicable GAAP or FASB
pronouncements, 2) provides a fair and reasonable estimate of the financial impact on
CL&P of the GAAP treatment showing a material adverse impact 3) provides support
reflecting CL&P’s consultation with its outside auditor or consultant that the GAAP
treatment is required for a fair presentation of its financial statements3, and 4) identifies
any proposed remedy. The Department will not make it mandatory, as requested by
CL&P, to have a 30-day negotiation process between, the electric distribution company,
the bidder and a Department prosecutorial unit. Rather, if CL&P or Ul proves that
negative accounting treatment of any of the capacity contracts will cause them costs,
the Department can consider and adopt proposed remedies, or, without approving any
remedies, approve the capacity contract and the electric distribution company can then
seek rate relief through a full rate proceeding pursuant to Conn. Gen. Stat. §§ 16-
243m() and 16-19. In order to bring timely closure to this proceeding, the Depariment
is not inclined to give any more time for review beyond sixty days, given that the electric
distribution companies can file a rate case at any time to seek cost recovery if they
believe that negative accounting treatment of a capacity contract is causing increased
costs.

CL&P requests that the Department rule that Section 16-243(|) authorizes the
electric distribution companies to file for a full rate case, under Section 16-19, to recover
on a going forward basis any costs associated with negative accounting treatment
resulting from capagcity contracts and, to the extent that the law prevents the filing of a
rate case, the electric distribution company can file a notice of intent to seek the costs in
a future rate case. The Department believes that the plain language of Section 16-
243m(l) provides clear legislative intent that the electric distribution companies could
recover these types of capacity contract costs on a going forward basis. The
Department believes that it would be illegal, in contravention of Conn. Gen. Stat. § 16-
243m(i) and may be in violation of the Takings Clauses of the United States and
Connecticut Constitutions to bar the electric distribution companies from seeking cost
recovery for capacity contract costs as a result of following mandates of the statute and
Department decisions. Unlike costs that are directly related to entering into, performing
under, and enforcing capacity contracts, which can be coliected through a NBFMCC
and Section 16-19b, for costs associated with negative accounting treatment of capacity

3 if CL&P seeks rate recovery for costs associated with GAAP treatment of a Capacity Contract, CL&P
will then provide support, €.9., a report, letter, etc, prepared by its outside auditor or consultant to the
DPUC that the GAAP treatment is required for a fair presentation of its financial statements.
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contracts, the electric distribution companies must file a full rate case, in which all of its
costs and revenues can be examined and contested, under Sections 16-9 and 16-
243(). In its written exceptions, CL&P requested clarification that the electric
distribution companies can seek recovery for any accounting related-costs occurring
during the term for the capacity contracts. The Department finds that, at any time
during the term of the capacity contracts, the electric distribution companies can seek to
recover any accounting-related costs that they can prove were caused by capacity
contracts.

The Department believes that it is consistent with the cost recovery language of
Sections 16-243m(i) and (I) to permit CL&P or UI, if they are legally barred from filing a
rate case during the time they are incurring costs related to negative accounting
treatment of capacity contracts, to defer those costs they seek to recover. |f either
company seeks such treatment, it must file written notice at the time it wishes for cost
recovery to begin with the Department and the OCC. Any such requested deferral
would be subject to Department review of the appropriateness of the deferral, including
whether or not the company was overearning at the time of the deferral, and a prudency
review of the costs. Office of Consumer Counsel v. Department of Public Utility Control
et al, 279 Conn. 584 (2006).

The Department has not addressed all of the issues raised in the written
exceptions. Most of the issues related to the consultant's bid evaluation method and
are addressed in the attached revised Report and the nonpublic Report containing
confidential bid information which was provided to the OCC. A tabular summary of how
those issues were addressed is attached as Attachment 5.

VI. DESCRIPTION OF NEXT STEPS

in his written exceptions, the Attorney General requested that the Department
suspend the completion of the procurement process until the end of the legislative
session, June 6, 2007, to see, what, if any, energy bills see the General Assembly
passes so the Department can assess whether the projects selected in this proceeding
are appropriate in light of any new legislative mandates. On May 1, 2007, the AG and
OCC filed a motion making the same request. For the reasons set forth in the
Department’s ruling on that motion, which are incorporated by reference into this
decision, the Department rejects the request.

The following is a description of upcoming events in this and Docket No. 07-04-
24, DPUC Review of Energy Independence Act Capacity Contracts. On or before May
4, 2007, CL&P and Ul shall provide Kleen Energy, Waterside Power, Waterbury
Generation, Ameresco, the Department and the RFP Coordinator with the signed
nondisclosure agreements for each person it wishes to have access to the confidential
financial bid information. The Companies should use the protective order and
nondisclosure agreement approved by the Department on November 27, 2006.
Consistent with the Code of Conduct outlined in the RFP and Master Agreements,
CL&P and Ul must limit access to the protected information to only those persons
performing the financiali accounting review. Upon receipt of the nondisclosure
agreement, the RFP Coordinator will send CL&P and Ul an electronic version of the
selected bidders financial information on CD-ROM. CL&P and Ul shali only use the
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financial bid information for the limited purpose of analyzing it to identify if there any
actual financial accounting issues that raise cost recovery issues so that CL&P and Ul
may file a rate case seeking recovery for any claimed costs.# Ul and CL&P shall have
sixty days to review this information. in Docket No. 07-04-24, DPUC Review of Energy
Independence Act Capacity Contracts, Ul and CL&P shall report to the Department if
there are any negative accounting treatments that will cause costs and propose
remedies, including any agreements with bidders, for resolving any negative accounting
issues. If the Department agrees that there is a problem, the Department will then
consider whether it will address it through adopting a proposed remedy or through a
rate case filing by Ul or CL&P.

In Docket No. 07-04-24, DPUC Review of Energy Independence Act Capacity
Contracts, on or before May 18, 2007, CL&P shall file signed executed Master
Agreements with Kleen Energy and Waterside Power and Ul shall file signed executed
contracts with Waterbury Generation and Ameresco.5

In its written exceptions, Ul claims that it is not required to file executed Master
Agreements, but only a draft contract because Section 16-243m(i) states that the
electric distribution companies shall have thirty days to negotiate a draft contract with
each selected project. WUl's analysis is incorrect for several reasons. First, the
Department already has finalized standard contracts, i.e. the Master Agreement, so that
there is no need to negotiate a draft confract. The first sentence of Section 16-243m(i)
regarding the negotiation of a draft contract is, therefore, inapplicable to the
circumstances of this proceeding. Additionally, the Department does not interpret
Section 16-243m(i) as bestowing any substantive or procedural right on Ul or CL&P to
negotiate contract terms and conditions. The Department believes that Section 16-
243m(e), which provides that the capacity contracts shall contain such provisions as the
Department directs, is controlling. To that end, the Department conducted an extensive
stakeholder process over the course of a year to develop the standard Master
Agreements. The Department received input from numerous and diverse stakeholders,
including UI, in the form of testimony at hearings and thousands of pages of written
comments. The Depariment believes that the terms and conditions of the Master
Agreements ultimately approved by it are commercially reasonable and fairly balance
the interest of consumers, the buyers (Ul and CL&P) and the capacity suppliers.

Second, from a process standpoint, it would be unfair to change the contract
terms and conditions or to allow Ul to file unexecuted contracts in the Section 12(i)

4 In its written exceptions, Ul indicated that it intends fo use the financial bid data to assess whether the
selected projects meet the criteria of Section 16-243m(i). The OCC has all of the financial bid data for
all bidders and is, therefore, better equipped to perform that function in Section 16-243mfi)
proceeding, Docket No. 07-4-24. The Department will provide CL&P and Ul a limited set of
confidential financial bid data needed to evaluate financial accounting issues. The Companies will be
provided with information supplied by bidders on Appendices G and 1 of their bid submissions
describing the bidders’ financial capabilities and proposed project financing structures. The
Companies can request additional information from the Department and selected bidders, but must
justify how the additional information relates to the financial accounting review.

3 In its written exceptions, CL&P asked about who should prepare the execution copy of each capacity
contract. CL&P and Ul, in consultation with the selected bidders and, if needed the RFP Coordinator,
shall prepare the execution copies.
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proceeding. Winning bidders bid into this process under the belief, based on language
in the Department’s September 13, 2006 and November 16, 2006 decisions in this
proceeding, that the Master Agreements were final and that they would be required to
sigh those Master Agreements if selected. Ul never raised an objection to this ruling
after either decision on the basis that it had a right to negotiate different terms and
conditions. Furthermore, the Next Steps sections of both of those decisions clearly
described that Ul and CL&P would be required to file executed contracts to be reviewed
in the proceeding required by Section 16-243m(i). Ul also never objected to this ruling
after either decision. If Ul had objected to either of these rulings in a timely manner
back in September or November 2006, the Department would have been in a position to
grant the requested relief as bidders could have incorporated this change into their
Financial Bids, which were submitted to the Department on December 13, 2006.
However, the Department declines to grant that requested relief now because doing so
would constitute material changes that could negatively impact the timing and cost of
financing, constructing and operating the selected projects.

Third, after conducting an extensive stakeholder process to develop the Master
Agreements’ terms and conditions, the Department will not now permit Ul or CL&P to
unilaterally (or bilaterally with the consent of a winning bidder) delete, add to or change
the terms and conditions of the Master Agreement. The Department wanted all projects
to sign contracts with identical terms so that it could evaluate them on an equal basis.
The Department evaluated and selected projects based on the assumption that they
agreed to the terms and conditions of the Master Agreements. Altering any of the terms
and conditions of the Master Agreements post project selection would be unfair
because projects may have been evaluated differently if they each had different contract
terms and conditions at the time of evaluation and selection.

Finally, under Section 16-243m(e), the Department, not Ul, has the ultimate
authority to determine the terms and conditions of the capacity contracts. There are
only very limited circumstances under which the Department will entertain proposals to
revise the Master Agreements. [f a provision is proven to be illegal, the Department will
examine alternative language. Also, if Ul or CL&P can prove that a provision will work
an unintended unforeseen economic hardship on Ul or CL&P, that was only detectable
upon review of the selected bidders confidential financial bid data, and for which Ul or
CL&P cannot be made whole through the cost recovery processes set forth in this
decision, the Depariment will examine alternative language. Section 12.6 of the Master
Agreements and page 6 of the November 16, 2006 Decision provide for other
circumstances justifying changes to the terms and conditions. Absent any of these
justifications, the Department will not entertain any proposed revisions at this time and
Ul and CL&P are directed to file executed contracts with the Department on May 18,
2007 in Docket No. 07-04-24.

The schedule for Docket No. 07-04-24 is attached as Attachment 3. The
Department will conduct this one proceeding to review all of the selected projects and
the executed contracts and will issue a Decision approving or rejecting the contracts.

As discussed more fully above, pursuant to Section 16-243m(i), each contract
will become effective upon approval by the Department.
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The scope of review in the contested case proceeding will be limited to assessing
whether there is substantial evidence to support the Department’s preliminary finding in
this proceeding that the projects selected meet the three criteria listed in Section 12(i) of
the EIA, notably whether the project(s): (1) result in the lowest reasonable cost of such
products and services; (2) increase reliability; and (3) minimize FMCCs to the state over
the life of the contract. The scope of the proceeding will not include presentation of
evidence about whether the Department or its consultants could have reached different
conclusions using different methods for evaluating bids.

CL&P and Ul shall use the Letter of Credit (LOC) template attached to this Draft
Decision (Attachment 4, the same template the Department used for the RFP process)
as a basis for the LOC to be signed by winning bidders electing to use an LOC to fulfill
their Completion and Performance Security requirements. CL&P and Ul may make
amendments to the template if needed though such amendments should be
commercially reasonable and acceptable to the Department and selected bidders.
CL&P and Ul shall submit the final LOC template to be used by the winning bidders for
approval to the DPUC on or before May 7, 2007. Winning bidders should file comments
on the draft LOCs on or before May 10, 2007.

Winning bidders will have until May 18, 2007, the date upon which the executed
Master Agreements are submitted to the Department, to post their increased project
security deposits (from $10/KW to $25/kW for generation from $2/&W to $5/kW for DR)
with their respective electric distribution company). Upon notification that the electric
distribution company has received the increased security deposit, the Department will
return the original security deposit posted on December 13, 2006 to the bidder. For
bidders that submitted an LOC, the Department will send the bidder the LOC within 2
days of notification by the electric distribution company that the increased security
deposit has been received.

For those bidders that submitted a wire transfer of cash as their project security
deposit, within 2 days of notification by the electric distribution company that the full
Completion and Performance Security has been received, the Department will direct the
Connecticut State Treasurer to issue a check for the original project security deposit,
plus accrued interest, and to send that check to the bidder. We have been informed
that it takes the Treasurer approximately seven business days to cut the check from the
date of notification.

Bidders whose projects were not selected will have their project security deposit
refunded to them. Bidders who posted a Letter of Credit will receive that LOC via
express mail, sent out by April 24, 2007. Bidders who posted cash will receive a check
from the Connecticut state Treasurer. Bidders who submitted bids using a wire transfer
need to complete the vendor form that was distributed by the RFP Coordinator and
submit that form to the DPUC as per the RFP Coordinator's instructions. It takes the
State Treasurer about seven business days to process and send the check from the
date that the Department issues the request for repayment of the project security
deposit.
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VI. CONCLUSION AND ORDERS

A. CONCLUSION

Based on the content of the Report, the Department makes the following
determinations. The Department finds that the RFP process was conducted in a fair
and impartial manner, was commercially reasonable and was competitive. The
Department also finds that the RFP process conformed to the principles and standards
approved by the Department in Docket No. 05-07-20, Development of Process and
Standards for Competitive Solicitation of Long-Term Projects to Reduce Federally
Mandated Congestion Charges. The Department further finds that the selected projects
meet the criteria of Conn. Gen. Stat. §§ 16-243m(c), (g) and (i). The winning projects
portfolio, consisting of four individual projects constituting 787 MW, provides the largest
net benefit to Connecticut ratepayers as compared to other individual projects and
portfolios of projects.

B. ORDERS

1. In this proceeding, if they have not already done so, CL&P and Ul shall submit
nondisclosure agreements to selected bidders, the RFP Coordinator and the
Department on or before May 7, 2007.

2. In this proceeding, if they have not already done so, CL&P and Ul shall submit
the final LOC template to be used by the winning bidders for approval to the
DPUC on or before May 7, 2007.

3. In this proceeding, winning bidders should file any comments they have on the
LOC template on or before May 10, 2007.

4. In this proceeding, if they have not already done so, CL&P and Ul shall file on or
before May 10, 2007 a modified version of the cost sharing agreement already
approved by the Department in Docket No. 03-07-17REQ3, for use for in this
proceeding.

5. In Docket No. 07-04-24, CL&P and Ul shall file executed Master Agreements
with their respective counterparties on or before May 18, 2007.

6. In Docket No. 07-04-24, CL&P and Ul shall file their report or reports on financial
accounting issues on or before July 3, 2007
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This Decision is adopted by the following Commissioners:

Donald W. Downes

John W. Betkoski, Ill

Anne C. George

CERTIFICATE OF SERVICE

The foregoing is a true and correct copy of the Decision issued by the
Department of Public Utility Control, State of Connecticut, and was forwarded by
Certified Mail to all parties of record in this proceeding on the date indicated.

e L. [Cotomrwt My 4,2007

Louise E. Rickard Date
Acting Executive Secretary
Department of Public Utility Control
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Executive Summary

The winter of 2015 marked the second consecutive year in which extreme cold weather conditions affected the PJM
Interconnection footprint. In 2015, those conditions occurred in both January and February while in 2014 the polar
vortex and winter storms took place in January.

System performance during the 2015 cold weather events of Jan, 7 and 8 and Feb. 19 and 20 showed improvements
over the winter of 2014. In part, the improvements reflected actions taken by PJM and tts members as a rasylt of
analysis, iessons leamed, and implemeriation of recommendafions trom the 2014 experience. With generation
outage rates remaining above historical nomnas? in 2015, PUM continues to see the need for sustainad incentives to
improve generation performance, particulary during peak winter demand periods.

Key poinés from the report are summarized below.

Temperatures and Peaks

The winter of 2015 was marked by cold temperalures similar to the winter of 2614 ~ with the coldest temperatures
experienced during February 2015 throughout the entire PJM foctprint, Numerous cities across PUM hit their daily
low-temperature records during February 2015. Due to the low temperatures and associated high electricity demand
for heating needs, PJM set a new wintertime peak demand recerd of 143,086 megawatts the moming of Feb. 20
(hour ending 0800). The new peak record surpassed the previous alktime winter peak of 142,863 MW set Jan. 7,
2014. Some of the individual transmission zones within the PJM footprint also set alktime record winter peaks.

In addition to the extremely cokl temperatures, PJM also reviewed effective temperatures or wind chill data, for select
cities througheut the foatprint for both 2014 and 2015. This analysis indicated January 204 actually felt colder just
about everywhere when compared to 25, especially in Columbus, Cleveland and Chicago, where effective
temperatures were between 14 and 16 degrees warmer in 2015, The signfficant wind chill experienced during 2014
could have contriouted to the higher amount of generator forced outages encountered in 2014. By companson, the
less severe warmer effective temperature, wind chill, in 2015 may have contributed to improved generator
performance.

Generator Performance

Generator performance in February 2015 showed improvement, with forced outage rates better than in January
2014. For the morning of Feb, 20, 2015, when PJM reached a new all-time winter peak, the forced outage rate was
13.4 percent, representing 24,805 MW of generation forced out of service. Although the 2015 winter peak forced
outage rates represent an improvement over the 22 percent forced outage rate during the Jan. 7, 2014, peak, the
2015 rates were still above historical *normal” winter peak outage rete of between 7 and 10 percent.

The performance improvements of winter 2015 aver 2014 are attributed %o steps P.IM and generation owners initated
after the winter of 2014 experience: pre-winter operational testing for dual-fuel and infrequently run units, a winter-

1 The PJM Capacily Pesformance proposal currently pending before FERG is designed fo address the kack of generation performance incentiver
thal currently extsts in PJM region.

PJM © 2015 www.pim.com 5|Page

preparation checklist program, befter communication of fisel slatus and increased coordination with patural gas
pipelines.

Atotal of 168 units (9,919 MW} participated in the pre-winter operational testing, Units that participated in the pre-
winter operaticnal testing had a lower rate of forced outages compared to those that did rot test.

While the 2015 improvements were effective, PIM does not believe that short-lerm measures are adequate to ensure
long-term generation performance improvements on a sustained and dependable basis. As PJM explained in its
Capacity Performance discussions, the current performance generation incentives are inadequate and longer-term
solutions are necessary.

Operations

PJM used winter of 2014 data in its foad forecasting tool to improve the accuracy of its forecasting this winter.
Accurale forecasting is one of the most important aspects of planning and preparing for daily operations and is the
primary driver for scheduling generation. The average load forecasting error for the faur highest peak days in
February 2015 was 1.52 percent, compared with 2.29 percent for the six highest peak days in January 2014, The
February improvement is equivalent to 1,050 MW of load.

PJM met its Feb. 20, 2015 peak, the new all-time winter peak, with internal capacity and interchange without the
need for emergency demand response, shortage pricing, emergency energy purchases or emergency procedures
beyond a cold weather alert. PJM also maintained its reserve requirements at all times,

Gas/Electric Coordination

PJM reviewed the availability of natural gas and liquefied natural gas as well as gas restrictions issued in the PUM
footprint, plus the price of natural gas and heating oll. In summary, more natural gas and liquefied natural gas was
available in the PJM market area in 2015 compared to 2014. Natural gas storage increased in 2015, Prices for both
natural gas and heating oif were lower than winter of 2014 prices. The highest natural gas spot price observed in
2015 was about $75/MMBIu; 2014 spot prices went higher than $125MMBtu. The highest heating oil prices
obsarved in 2015 was equivalent to about $13MMBtu while 2014 spot prices went up 1o $22MMStu,

Despite more nafural gas, LNG and storage, there were just as many, i not more, sestictions issued by the pipelines.
Units that had gas supply restricted by thelr pipelines were forced to take an outage, ask for an exception to some of
their unit parameters {e.g. minimum run ime) or run on an atfemnate fuel, if the unit was capabe of doing so and the
alternate fuel was avaflable. On the moming of Feb. 20, forced outages from gas issues totaled 7,420 MW, or 20.9
percent of fotal forced outages. In comparison, at the Jan. 7, 2014, peak, 9,300 MW of gas-fired capacity was out of
service because of natural gas unavailability, or about 25 percent of the total cutages.

PJM established a gas-electric coordination éeam, as secommended in the 2014 Winter Report, to establish chiser
coordination with natural gas pipelines and assist PJM Dispatch in factoring gas availability data into its cold weather
planning and scheduling with generators. Dispatch also benefited from improved reporting on gas status by
generatars,

PJM © 2015 WWW.DIM.COM 6|FPage
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Figura 2.  Statewlde Averaga Temparsture Ranks Febneary 2015
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The persistence of thes extreme cold temperatures drove the high load values and all-time winter peaks for the
winter of 2015. PJM set four new RTO winfer peaks {of the top 10 winter peaks), with ane of them being the new
wintertime peak demand resord of 143,086 MW set the moming of Feb, 20 (hour ending 0800). Two of the 2015
peak load days wera sef on Jan. 7 and 8 and two ¢n Feb, 19 and 20. Although the new record winter peak was set
this wintar, no emergency demand response or any other capacity emergency actions wene required,

Flgurs 3.  Tap Van RTO Wintar Peaks
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In addition to the RTO winter peak records set this winter, some of the individual zones within the PJM footprint also
set alidime record winter peaks, PP&L, BGEE, Pepco, DPEL, AEP, EKPC and Dominion zones set new all-time
winter peak demand records during the winter of 2015.

Figure 4. Zones with AllTime Winter Poaks

ST B etE Ty,
3,603 (212007)
604 2200

Load Forecasting

Load forecasting and the accuracy of the forecast are critical o PJM operations. The forecasted load is the basis
upon which generation scheduling decisions are made. Any emor, fiigh or low, can signifizantly fmpact both reliability
and prices. PJM's goal is to forecast load with a less-than-3 percent error rate, The average foad forecast emor for
winter the peak days in 2015 was 1.52 percent.

PJM uses a neural net load forecasting rmodel, which uses bistorical dafa, including "similar toad day” and "similas
weather day” to develop the forecast. A PJM dispalcher and on-staff meteorologist review the forecast and make
adjusiments based on experience and system conditions to develop the published forecast. This process begins a
week prior to an operating day and continues until the operating day. During that time, PJM monitors weather
projections and historical load pattems to update the published load forccast, sometimes multiple times per day.

Although the average load forecast emor for the winter peak days in 2015 was 1.52 percent, there was one outlier
day on the evening peak of Jan. 7, 2015, which was 3.98 percent under forecast. The chart below shows the forecast
accuracy for each peak during the winter of 2015,

PJM © 2015 WWW.pim.com 10fPage



abedlzl WETT s SHZ @ Wrd

‘soueunopad J0jerauab anoidu padiay sAey pINCD GgR
G10Z Ul MU pumm 10 ‘unjeladLua) aMIOaY JIULEM BU) FLOZ U pazajuncaud sabeno pedio} Jojeraush jo lunowe
JBUT BY3 0) PRINGUIICS BABY PINGS (MOE] 3178} SU) U] UMOYs SB) #10Z Bulinp pasuaLadya (Y2 puw Juesylbis sy

“sainsoou Buppna, uwm pajonsuod Jou ae 1w Juswdinka wauodwiod pue siolesouat

o) paydute ate siaedwy (D PUiAy ‘oM se Juawdinbs [eaucd uonnjiod pajeosse pue Juaidinba Gupuey

-YSe UM Sweigold U aseau ue 3usuadxa pinod sjueid [e0g Suejd olpAy PUE wedS 10} 801 (18]} JO LoRwLI0)
ajgissod pue sjueid wesps 2o) suiagoud axe 1sem sanyt 'Bndid Sddns reiem pue uielp Jo Buizesy s)gissod

“Jueid pajany-1$s0; & 10} Lng |any O 8J2) 18y By e 28NED PIN0I PulM "Ik IS PIO VEY) 19)SE} S90BLNS PRIENSUILN

o fyood *Apadoudul oy Aeme Yol SU 81 pUlp, “aaueuuopad 10je1auab uo Wedw) Juesyiubis e aney L Ry,

“I0)e) Roedes Jusorad ¢ |, sy uey Jajealf sem ndno

1amod puim oy} ‘sIeak yjoq 11 "HOdaJ 2y} JO UCHYSS LOHEIAUSE) BY) Ul pemaiast sj AI2Nga. pue Aienver Buunp
ndine Jamod puw a1y | “0Bediyn pUE PUBRAASIS ‘STGWNI0Y U AljEDadSe ‘G0z OF PRIRdwad LAUM 213ymAIaAs Jnoge
15R{ JBPICO o) AYEMOR $}0z AJRRUEN pajeapiy Jey) ejep Aopieeluca papaik Sishleue syl - 5)as), sinjesadua)

) PIOD #0410 SNK20590 B Sopin0sd YD P 341 (MO B{TE) Bu) Ui WmDUS Se} Juidico) au) ynouBroa seno
109[95 10} "BIED |9 PUIW 10 SNJRIa0WS] BAROSYS BY) PamBIAS) OS[E [rd ‘sauneidwia) awans su o) udiippe u|

Y5 puigy

SI0Z ‘g8 . 10z '3

<O o) - .
Sk 0,81 .

{NoyuaIyD) £1.07 PUB L4z \uoW A0 Sunjeiedwel JtamoT  *p anBj4

abed|il WO W R S102@ Wrd

5102 U 'abeagae uo 1apiod Aqubys jou

IS aram SaIRieladwa) BY) ‘SIBaA o) 8y} SSOIDE SUJUOW 150pioo om) eyl Bunedwo? 4 saai0ap 01AZ MofRq M
IS 43m SeaIe Japiiw 3y] *4 seaiBap § Inoqe Ag siouy| waypcu pue 4 sadifiep ¢-) Ag Bg U I3 Ing Jsaa.5ap
g-p A yInos pue Jsea 2y U1 Jepjoa ARy Bis eram samessdwal g0z Arenigay Uy yLog AEnter o) pasedwios Uy
‘G407 AJENIGAL PUE 4,07 AENUB( 8iam S2INIRIAAUIR) MO| BUIATXS U} LA SI91UIM SAIISAdSa) BU) UL SYlUoW Ay L
yyuop Aq saimjzadwa]

“DRO) UG IRt S} PUR SaNRIagid; jo uoissa)Bud pue sAep JaLeam PloD aLIBNXD
10 UOREINP Y1YD pUIM ‘'SRINGESCWS) PRIENIEAS I ‘7107 0) PAIECIIOD G| 0 O JBJUM AU} PUEISISpUN Jaljag 0L

102 03 pazeduiog 102

61,02 W Bunseoaio) peo| s arostwi padjay asusuadxa JojeIado pue Jau [exnau ol ‘AI0jsIL Jua%a1 S) U skep peo|
PUE JZAEaM IEIUIS Ui “Pajoedun AoaeBau sem A9RINS08 (9ot Bupiseoslo; pec) ay) pue ‘aauiael 6} jau [gnau
3 Joy S12ak GL-Ojy), 1580 DU Ul pajsixo SAED JEJWIS OU AENpIA XSLIOA JBj0d #107 343 Jo D} Bu) J8 '|senuod &g

“JuBluBAY N Sy WY J0Ry Roy B

SEM JB1 13U B4} Clun Induil S ‘L7 10 JaliM SY) wokp SAEP peo) JgiuNs, o Ageneae 3y "spun 8joAD-paUIUIcD
M) 10 J1UN J23[9NU UG 10 JUSIEANDA oY) S| JUBWAACIAW! ‘MW 820'] J0 usdsd 2/ pay) oga Juenad 2g| abeidae
UE O} |07 1404 Juzasad gz 2Bziane Ue wou syeed Jalim ay) 1840 Bullsessio) peoj sy pascidll Wid ‘G108 Ul

83848 LT3N

T

[T W oY InoH Heag
Jon3 yesd e300 Yead peoT Yead :

o qued 5102 ‘g anBld

ok S9N SH2 m.‘g m

ey S8 SEGE

wif




Bpjm —

Spjm

2015 Wirter Report

Figure 7. Wind Chill Comparfeon 2014 and 2015 (Fahrenheit)
_ January 2014 February 2015

2Rty 215

Philadelphia
N

Extreme Cold Weather Days and Persistence of Cold Weather

PJM also reviewed the number of extreme ¢old weather days, defined as any day when the effective temperature
was below zero degrees F. January 2014 and February 2015 are comparable in the number of sub-zero days
observed by city, B3 days in both years.

In addition to comparing the extreme cold weather days, PJM also evaluated the maximurm number of consecutive
days with temperatures befow 10 degrees F per city to understand the persistence of the cold weather. The threshold
of below 10 degrees was used because that is the trigger temperature for PJM to issue a cold weather alert. Almost
avery city experienced slightly more extended cold weather in 2015 versus 2014. PJM has observed that extended
extreme weather, hot or cold, tends to drive peak loads higher atter the first day. Some passible explanations for this
higher load could be: ¢hanges in residual heating in buildings, which drives HVAC load changes, and changes in
human behavior as extreme weather persists, such an increasing or decreasing thermostats and staying inside using
more electricity. In addition, the net energy usage also was evaluated. Out of January and February 2014 and 205,
January 2(14 had the highest net energy usage, but, when logking at the total for January and February 2014
compared to January and February 2015, 2015, had higher net energy usage.

Figura8.  Number of Days with Effective Temperaturea Less than 0 Degreas F {Nots - coldest montha in 2014 and

2015 are next to each other for better comparison)
January 2014 February 2015 February 2014 January 2015
g s with Effective;

 Glavelin
Bl A
Columbus
+ Lexngton)

Chicagoe
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Figure 8.  Maximum Number of Conaective Days bafow 10 Degreas {Fahrenhait)

Max Number of Consecutive Days below 10-degrees

Temperature and Peak Load Progression

Cne of the most notable differances between the two years is the progression of temperature and load changes in
the period of time leading up fo the peak. The top two winter peak days, Jan. 7, 2014, and Feb. 20, 2015,
experienced drastically different temperature charges across the PJIM footprint from the prior peak period.

For example, the lemperature drop in Philadelphia between Jan. 6 and Jan. 7, 2014, was 38 degrees in 10 haurs,
dropping from 30 degrees fo minus 8 degrees. In contrast, there was only a 14-degres drop from 7 degrees to

minus 7 degrees leading into the moming of Feb. 20, 2015. The drastic temperature drop was consistent across most
of the cities in 2014 versus 2015. This temperature drop af the onset of the Polar Vortex in 2044 franslated 1o a major
and rapid increase In system load. The chart befow shews the progression of the peak load for five days leading up
10, and including, the peak winter days in 2014 and 2015.

Even though the peak load values were similar for the two pesk days in each year, the substantial change in load
leading up to the peak in 2014 made a big difference. The twa-day load change just befare the Polar Vortex in 2014
was greater than 32,000 MW (22 percant change} compared to an approximate 16,000 MW load change two days
pricr fo the peak day in 205.

The rapid foad change required a correspondingly rapid amaunt of generation to come on-line. PJM experienced the
majority of the unit failures during the time of the largest load increase leading into the 2014 peak. In 2015, there was
a slower progression of load change leading ta the all-time peak, allowing generation to come on line mare gradually.
PJM experienced 40 percent less forced outages in 2015 during the peak period. Generation perfonmance is
discussed in the section below.

PJM® 2015 Ww. pjm.com i4|Page
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Performance of Wind Units

The chart befow shows the trending wind generation output during the Jan. 6-7, 2014, and Feb. 18-20, 2015, winter
peaks compared to the fotal capability and capacity of the wind generation resources in PJM. (Note that currently in
PJM the average wind capacity factor is 13 percent of tofal wind capability.) Wind production over the winter peak
hour in 2014 (Jan. 7, 1900 hours} was approximately 1,590 MW out of a total capability of 6,457 MW {capacity factor
of 25 parcent}. Wind production over the winter peak hour in 2015 (Feb. 20, 2000 hours) was approximately

2,575 MW out of a fatal capability of 6,811 MW (capacity factor of 38 percent).

Figure 14,  Wind Ganeration Performance at Peaks (2014 Va 2015)

MW
7,000
6,000 meWind Capability (06-07 Jan 2014) ~-Wind Capabikity (19-20 Feb 2015)| "
—Wind Output (06-07 Jan 2014)  ==Wind Output (19-20 Feb 2015)
5,000 —wind Capacity (08-07 Jan 2014) ==Wind Capacity (19-20 Fet 20%5) |~

4,000 Jo
1000 /V\l/tll.\/ N
2000 N N\~ .
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Hour Ending
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Y Y
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Porformance of Refiring Generation

Environmental requlations have resulted in approximately 11,560 MW of generation retiring between 2015 and 2018.
Until the uaits retice, they are still avellable for P dispatch to meet load. The tatle below indicates how the unils
scheduled to retire performed during the winter peaks of 2014 and 2015.

Figura 15.  Ratiring Generation during the winter peaks of 2014 and 2015

Retifing Generation Feb. 20, 2015 08:00

Jan. 7,2014 19:00

“AT50°
m 655 Eé

: __ﬁm__mn mmnmags .
mmzmaeoz os_sm

The forced outage rates for refiring units in 2015 was not as high as the forced cutage rate for retiring units in 2014,
but the paol of retifing resources was also reduced by unit retirements in 2014. More noteworthy, the forced outage
rate for retiring units continues o be significantly higher, at 31 percent, than the entire generation fie¢t average,
which was 3.4 percent at the winter 2015 peak. These results indicate a need for improved generation performance
incentives 1o ensure generation capacity resources remain operationally dependable for the entire period for which
they are receiving capacity payments.

Genarator Outages

As mentioned earlier, the biggest difference in generator performance between winter of 2014 and winter of 2015
was a reduction in generator forced outages. Outages can be planned?, maintenance?, ot unplanned. Unplanned, or
forced, generater oufages challenge grid reliability and are the most difficulf o manage in real-time operations.

The chart below shows the trending of forced, maintenance and planned® outages during January and February
20%5. As indicated in the chart, forced/unplanned outages are responsible for a lange porfion of the generator
unavaflability, similar to the winter of 2014

2 Planred Outage - The schedsled removal rom service, inwhole or in parl, of 3 ing unil for inspecti ink of fepair with
approval of PJM. Planned dutages may last for severat weeks and usually oocur anly once o haice per year,

2 Mainy Qutage - The scheduled removal from service, in whola o in part, of a generating unit in order to perform necassary repairs on
specific components of the facility with approval of PJM, Maintenance oulages may be defered beyond the next weekend and are typically
much shorer than planned cutages.

* Unplanned/Forced o=§m An immediate reduction in oulput or capacily er ramoval from sarvice of a genarating unft by season of an
o tici faflure, or other cause beyond the conlol of the awner or operator of the facility.

5 ﬂ..m__.___é on forced, 5m_=ﬂm=m=om and u_m_.:_ma_ Eﬁmﬁ can befound in the 2014 Winter Ema.._mq.:ms_é

PIM© 2015 www.pim.com 1B|Page



abedigg UGTwE S0z Wrd

“YL0Z ‘L "uer pUe ‘610z Y02 ‘g8 ‘sieak
om) ay) ssoae syead Jajuim om) 8yj 1e jan) Aewwd Jojessuab g sebeine pasicy au) IMOPYEAIY MOJ3Q SHELD YL

‘feajonu pug jeod 'seb [einjew: Buipniou 'wokiauali Jo swic) JeuciuaAu0a e paBuseyd GLOZ JO SUONIPUCD SWwanXd
aU} ‘$L0Z W 9SE2 BY) Sem S JBUMO Jun 8U) AG pajeubisap Se 'abeing auj JO SSned BU) pUelsIapun pue gzijeue
UED WId “BIEP SIU) Woi4 "Paun3os sey abeno oy) Jeye elep oBEjNG paoIo) JUGNS O) paynbal SIe S1C)RIaUss)

sasnes abeng pasiod

Z 0 QZ g9 O a8 1£ uer 1Z e 1 wep [ uep

SLOZ FBRIND 1930) Y~

.aﬁ_m_oN FaBRIN0 101, %o
i —

wey sfnng pioy '8y wnbid

‘GLOZ PLE ¥L(g 12amaq suosuedwos (uoneizuab payeisul jo
jusosad se passardxe $abeno pauueyd pue sauBUSjURW 'PaoIC) O WNS) jel SBRING 1810} BU) BB MO|SG UMDLS DS)Y

%59 %S0GL {4a3-uer} ey 36mnG panicd aBriesy
. 7 R ol i TR SRR T T

S RO b SSOHIOIaUIN

2

50 N

uonelsunl paj|msy| g jo
ussusd g wey Jeeaib ¢ jinbe riew saBeno pauo) Lhym Alenigad pue Aignuep Bupnp sInoy jo Jequiny "2 anBiy

abedlal [y - SlTanrd

"ajel abejne padu; abeiaae oY) SE [|am SB 'GL0Z PUB #1407 U Aueniqe pue AIBNUER 10} SINOY BU} SMOUS
mafaq aiqe) sy "abeuane jeouoisiy L) anoge Junowe weoyubis Ayeansnels e 1 poysaiy) e se Juasied ol Busn
*aje1 abeln0 soqum sbesdae [eoucisy Ayl s1Ua0Kd Uaaag "uoNRIaUaE pajelsul ay) o Juansad g ‘vew a)eab 10

‘o) {enbo arom sabeno paoioy yam Buunp sinoy jo Jsquinu 3y} Aq st aouewcpad Jojesaush je yoo) o) Aem Jalouy

“MW 509°pZ Sunuaserdal
‘uzaied gL sem ajed ebeyno panio} ey} 'GLOZ ‘07 494 Uo Peo) yead Jajum awiH|e mau au) Buung ‘skep asay; uo
Daouayadys Sainieladwa) 1apioo uaas Ui paubiie ‘§10Z '07 '08d Pue ‘5107 ‘61 'Ga4 uo syead abejno paoo) syl

'sajep soueydwod 10 Suuds

10} papaau safieino WOl [RuswUoALE Uy ASEIIN) BY) S1o0al Aewnd aseaidu sy “eseeldy; o} uebaq sobeino
pauuejd Jo Jsguint 5u) 'RENUEN 0 PUD BU} SRIEMEL “Shoqe Ydeb ay) up sabeIne SouBUSiUIEW JO J8GUINY PagESIU
ay} Aq pasuapias se 'sidal SxBW 0} S18UMO Uoljelauab Jo) aw) ajeudoidde ue papiword siy| pURLEP Jasw

0} uoljesauab $$8| papaaU Wi |PASESINAP PEO) PUE PAJRIOPOW SaNizIaduss) 'g-/ UBp O JaUIEaM Plo2 d4) Bumoros

“(waoiad 7L 1) MW 83202 18 5107 'SL ‘ver uo Buniead saje) afieino paoiny yum ‘xoam

Buisol|o} 21} Jan0 PASE2IaU SHES| BGN) WO SIRI 2Inje) 91} 'pasealoul SaWN LN PUB SUUO pawwinial sHun asay)

SY 'SJUN Wealsyeas [euibiew 1500-19ubiy v Jo Pejsel ay) ul paYnsSa) 'GL0Z "g-/ UBY uo saINlada) poD walxe
24, spun jeqs jeuiBiew jo ujako 9wl u paynsal Uiy Wird Jo sutBel wajseg puUB WaLYIN0S sul Ul pRothouod
1SOMW Se JBU) SAINjRadLIS) L) 85U 2 sem suBLY  pouad JBLTEDM-H0D BUIAIXE JEL) 011014 "ylow au) jo ted

184y auy Buunp paunano ey sainjesadusy Japied Yy pauline ‘G0z g2 uep uc syead ayl 1e sefeino panicy ay),

T 4Bl oz ged oL géd 1g \er 1Z uer

it uep { uer

- O

(AW) s68RING D Id
| CMIH) SOBEINO SIURUIIUIRIN-—
(M) s9B8RING PAAIR UL s

¢10z Aenugey - Aienugp ieyeag eboihg panaog 91 winBiy

yodey 1A SHE w mn &m

podays 19 SI07




wﬁw g 2015 Winter Report

W@mge 2015 Winter Repor

Figure 18.  Outages by Primary Fuel Fab. 20, 2045

- Nuclear
-
77 418 MW, 2%

Natural Gas Interruptions

7,420 MW, 30% Other

3,502 MW, 14%

Feb. 20, 2015

Gas Plant Outages @)
3,24) MW, 13%

e Conl
10,224 MW, 41%

Figura 20.  Outages by Primary Fuel Jan. 7, 2014

Natural Gas Interruptions
9,300 MW, 25%

p——— Nuclesr
1,443 MW, 4%

Jan. 17, 2014
Total Primary Fust
Outages
40,200 MW

Gas Plant Outages -

9,700 MW, 24% S o

13,658 MW, 34%

Note: "Cther” includes heavy oil, kerosene, landfill gas, light oil, waste, water, wood, ambient comrections, wind, solar
ang batteries,

The charts below provide a more detailed breakdown of the forced outages at the 2015 and 2014 peaks, based on
cause or reason for the outage. The cutage codes used in the charls below are assigned by the generation
awneripperators, and there may be some difference in interpretation between ownersfoperators reganding which
outage codes ta assign.
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Figure 24. Causes of Forced Outages (MW) Feb. 20, 2015, 08:00

Fual Supply
Ambient Corrections._ 320 MW, 1%
TEOS MW, 7% T -~ Gas Interruptions
Wind Forced Out .. 7,420 MW, 30%
TRBEMW, 3%

Fuel lgnition and
Combustion Syslems =
536 MW, 2%
Storm Damage,
Emissions, Staflling -
758 MW, 3% Economic e

By— Woather Related
3 862 MW, 3%

- Bofler Internals. Tube
Auxiliary Systems Lcaks and Steuctures
£58 MW, 2% - : 6,549 MW, 26%

Elactrical

7B8 MW, 2%
Boiler Air. Gas and Control systems ﬂ..__wwoq___“qmm_mwmmww Plant
2,125 MW, 9% and Stearn Turbing)
2,743 MW, 11%

Flgure22. Causes of Forced Outages (MW} Jan. 7, 2014, 19:00

Fued ignition and Combistion Systesmns
L762MW, 4% ~ gy

wind Forced Out —.———254

e Ambilent Corrections
1190 MW, 3%

1,588 MW, 4% Fuel Supply
Storm Damage, Personnel, Emissions — 709 MW, 2%
1,778 MW, 5%

Eeonamic -
2,110 MW, 5%

@) Gas Interruptions

9,520 MW, 24%
Auxlliary Systems 20 MW, 2
2,154 MW, 5%
Eleatrical ~~
2,158 MW, 5% -- Weather Related
5,978 MW, 15%

Boiler Air, Gas and Control Systems.

2,371 MW, 8%
ller Internals, Tube
Misc, {Gas Turbine, Balance of \\ ; WM..xm gsm m:.._nEN.m
Plant and Steam Turbine) 5,903 MW, 15%
2,978 MW, 7%

‘There was an overall reduction in total forced outage megawatts for each camponent type in 2015, when compared
with 2014, While there are some differences in certain outage causes between 2014 and 2015, these differences are
difficult to analyze when compared on a percentage basis, given the smaller total megawatts involved, However, a
few areas with more significant differences are further discussed below.
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Longer unit notification times may be required by generatars impacted by a pipeline restriction, to ensure the
generator can get gas. If PJM anticipates needing that unit to meet the peak. it would then be called on by PJM, in
advance of the operating day and outside of the energy market.

During the winter of 2014, PJM called on unils approximately 140 times outside of the Day-Ahead Market compared
047 times in 2015. Units called outside of the Day-Ahead Market, include units calied before the Day-Ahead Market
and after the Day-Ahead Market during the Reliabllity Assessment Commitment.

Inadditfon o langer notification times, there are other reasons a unit may be called on ouiside of the market: for
example, to help contro! a local constraint or to support a reactive interface. The majority of the units brought on
outside of the market, however, are to help meet anticipated demand and reserve requirements. In 2015, because
generator owners updated the notification and miaimum run parameters to reflect accurately the unit's capabilities,
based on both physical and canltractual constraints, PJM could rely on the restits of the reliability assessment
commitent 1o schedule the appropriate amount of generation ta meet the requirements.

In Jansary 2014, PJM anticipated high forced outage rates, high demand and tight reserves. As not all unit
operational parameters were accurately reflected in the PIM systerns, PaM relied less on the reliability assessment
commitment results to schedule generation and scheduled additional units autside of the market fo meet the
anficipated operational condifions. Some of these units had limited operational flexibility because of gas pipeline
resirictions, which impacted unit parameters such as netificafion times, minimum and maximum run times, and the
ability to cycle on and off during uneconomic times. This inflexibility, in fum, impacted the market cutcomes,
specifically balancing operating reserves (3478 million during January 2014), 2 large portior of which was attributable
to conlractual constraints, Market impacts and differences between 2014 and 2015 will be further reviewed in the
Markets Outcomes section of the report.

While PJM stil! anticipated peak foad days in 2015, differences in a few key factors resufted in PJM scheduling Jess
generation outside of the market:

» [mproved generator performance and availability
»  More accurate reporting of unit availability and operational parameters in the PJM systems

o More insight into the gas pipeline conditions and impact on generation

Combustion Turbine Availability

Normal combustion turbine avallability i PJM is aver 30,000 MW, which was the case in January 2015. Even Jeading
it the: cold weathar, mere than 20,000 MW of combustion turbines were available. PJM usas combustion turbine
avallabllity as a gauge for whether to call on uaits with a fong lead time. Because of the lack of performance
incentives for reseurces, Operations' consenvative mule of thumb is to assume a 50 percent start-up failure for
combustion turbines.

PJM © 2015 www.pim.com 25|Fage

For 2015, even with a more conservative estimate of 10,000 MW of combustion furbines available, £JM had
sufficient generation available and did not call for long-lead units. Even at the peak on Feb. 20, 2015, (at 0800
hours), with 13,000 MW of combustion turbines available, PIM did not need to cali long-lead generation.

In contrast, combustion furbine avaitzbility in early January of 2014 was approximately 6,000 MW. Adding to the
challenge was the lack of transparency into unit availability, as many of these cutages were net entered into the PJM
systems in advance. Instead, they were communicated to Dispatch over the phone during the operating day heading
Into the peaks. Toward the (atter parl of January 2014, combustion turbine availability was in the 15,000-16,000 MW
range. However, Dispatch was conservative In its scheduling decisions based on the most recent history and uait
performance availability from earfier in the month.

Reporting of Unif Availability

Anather tesson leamed from 2014 was to reinforce the need for, and provide the abifity 1o, generators to report
avallability, unit parameters and operational restrictions accurately in the PJM teolss, Throughout the winter of 2015,
tienarator feporting improved regarding unit availability, fuel inventory, operational restrictions and more accurate unit
parameters.

P I developed a generator database to consofidate the information to further leverage the more accurate
information being provided. This single souce enabled more timely tracking and reporting of unit performance to
PJM real-time operations. Information such as forced outage rates that had taken days to see in reai-time operations
dusing the winter of 2014 was available fo PJM operators the next day in 2015 as a result of these improvements.

Cold Weather Operational Exercise

PJIM also implemented the 2014 recommendation to develop a cold weather exarcise designed to give generators
that run infrequently or have dual-fuel capability the opportunity to test their units prior fo the enset of cald weather.
The goal of the testing is to identify and reselve start-up, operational and fue! switching issues to improve unit
reliability dusing peak perieds. Furiher details on the exercise can be found in the Appendix.

Generation resource owners ware given the apportunity to volunterily exercise some of their generation resources to
determine their readiness to respond to PJM's dispatch instructions in cold weather. Generation resource owners
were compensated based on the cost-based schedule for the identified fuel type. Altematively, a generation rescurce
owner could elect fo self-schedule a resource o validate its cold weather operation,

In total, 168 units with a combined §,919 MW {11,054 MW ICAP} performed the cold weather generation aperational
exercise. The total cost of these tests was approximately $4,883,000.

% Link lo Problem Statement hitp:ffwwaw.pim.
it inati
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»  More therough testing of the plant and more testing on the aliemate fuel, f applicabls, proved effectiva in Natural Gas Conditions 2015

proactively identify issues.
s highighted in the Generator Parformance 2015 and Reserves sections of the report, PJM saw 7,420 Mw of

= Proactive staffing of typically unmanned stafions enabled more rapid response. forced outages at the peak on Feb. 20, 2015, resulting from natural gas inferruptions. While fewer than the 9,300 MW
of forced outages Jan. 7, 2014, it is still a large number of megawatts. In order fo better understand what may have
contributed to these cuteges, PIM reviewed the availabiity of gas and gas restrictions issued in the PIM footprint, as
well as the price of natural gas and heating oil.

Natural Gas and Liquid Natura! Gas Avallability and Storage

Pipeline capacity, natural gas storage, and availability of liquid natural gas {LNG) were reviewed fo understand gas
availability for the winter of 2014/2015.

in November 2014, the Texas Eastem pipeline placed an addifional 800 MMcfid of capacity in the Pennsylvania, New
Jersey and New York service areas. This pipeline serves approximately 11,000 MW of PJM installed generation
capacity.

The summer of 2014 was characterized by lower generation kads, which contributed to increased storage infections.
The storage levels increased from where they were the previaus winter. During the winter of 2014, the pipelines also
permitted their customers excess storage injections. The increase in storage meant mone mainline transporiation
capacity was available to the generators. The surplus of storage inventory was as follows:

Flgure 26, Storage Comparison
Sitlions of Cublic
Feot (BCF)
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Cperators of LNG facilities also amanged for late-season imports, increasing access to LNG supplies in the winter of
2015. Distrigas, the ownerfoperater of the Everett LNG facility in Bostan, impo:ted 8 Bef of supply in January 2015,
a5 tompared t¢ 5.5 Bef in 2014, Excelerate’s Northeast Gateway facilifies, located in the Massachusetts Bay,
received its first LNG shipment since 2050.
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Figure 20, 2014 vs. 2015 Oll and Gaa Comparfson
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The difference in natural gas prices between the winters of 2044 and 2015 was primarily deven by the relationship
between supply and demand. In 2014, natural gas was in high demand and there was Jess supply; as mentioned
above, supply was more in abungant in 2045. Generator dispatch changed in 2015 as well, which could have put 2
downward pressure on gas prices. For example, in 2014, lower oil prices offered dual-fuel capable generators a less-
mxbm:mzm fuel supply option, PJM also called on fewer units outside of the Day-Ahead Market with long lead unit
times, and less flexible unit parameters such as minimum run times, which may have contributed to more stable and
lower prices.

2014 Compared to 2015

To summarize the observations from the previous section, there seemed to be more ratural gas and LNG available
in the PJM market area in 2015 cormpared to 2014, There was anincrease in storage in 2015, Prices for botft natural
gas and heating of} were lower than 2014 prices. There were just as many (comparing January 2014 7 2015) if not
more {comparing February 2015 / 2014) restrictions issued by the pipelines, howaver.

The gas industry may have done some things differently both in preparations for and during real-time operations for
the winter of 2044 { 2015 that had an impact on generators. For example, they zdded oparational flow orders to
reinforce firm transportation contractual rights on the pipeline and 10 manage pressuns on the pipelines more actively.
In 2014, the pipelines also limited the withdrawal from storage because of the effect on the operations of the storage
facilities. In 2014, the pipelines required their customers to first fill their firm capacity from wellhead supply points,
then from storage. This past winter that was not a requirement because of increased natural gas storage levels.
When the pipelines require thelr customers take from the wellhead first, it fimits the ameunt of capacity for generators
to get accass fo supplies.

PJM © 2015 WY Dim.com R|Page

Bo while there were some actions taken by the pipelines to maximize capacity, there were also actions taken to
ensure the capacity and pressure was available for firm transportation contractual rights. PJM units, particulacy those
who had non-firm service or were in operational flow order sitiations, were still impacted.

Units that had gas supply restricled by their pipelines either had to make themselves unavaifable, ask for an
exception ta some of their unit parameters {e.g. minimum nun time), or run on an aftemnate fyel, if the unit was
capable and the altemate fuel available. As mentioned in the Generation section, there were approximately 7200
MWs of gas units that were unavailable bacause of their inability to get gas. This was less than the 9,300 MW forced
out for the same rezsons in 2015, but stil 30 percent of the total forced outages for gas units in 2015,

Parameter Limited Schedules and Exceptions

Generators have the abllity to request excepticns to parameter [imited schedule values due to conditfons that impact
the eperations of their plant. This process is explained in detafl in Section 6.6(f) of Atachment K-Appendix of the PJM
Tariff, Section ©6(f) of Schedule 1 of the Operating Agreement and Manuat 11, butin summary, 2 generation
resource may request an exception to certain parameters, such as minfmum run time and turn down ratio, when
conditions impact a unit's physical operational parameters.

One of the recommendations goming ouf of the winter 2014 cperetions was to alow generators, under a pipefine
aperational flow order or critical notice to use the unit parameters and parameter limited schedule exception process
fo communicate their operational conditions to PJM. PIM stakeholders approved this recommendation as part of the
Gas Unit Commitment Coordination stakeholder group urder the Operations Committees. Units that elected to use
this process could request a terpoerary exception o certain unit parameters 1 reflect their operational conditions
because of pipeline constraints.

The primary reason for the exceptions requested during the winter of 2015 were due to ratable takes, or a pipeline
restriction requiding units to take gas at an equal amount for every hour of ine gas day. The nuriber of parameter
limfted schedule exceptions requested because of gas restrictions is shown below. This information is not available
for 2014 because gas-related parameter limited schedule exceptions were not permitted at that time.

A Link to Gas Unit Commi Coordination Problem 1! http:fhwwwr.pjm.comi~imedia‘commitices-
groups/committees/ocf20140603/20140603-ftem-09-g as-fired-unt ittment-coordination-probk ashx
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Animporiant nete is that gererators located benhind a local distribution campany are much less transparent to PJM
and, unless dual-fue! capable, are much more at risk of rot being available during emergency conditions. Of the
7420 MW of forced outages on the moming of Feb. 20, 2015, 80 percent of the units were focated behind a local
distrbution company, PJIM currently doas not have any communication protocol in place with any local distributicn
companies in the PJM footprint. PJM is unable o see which generators behind a local distiibution company have
scheduled gas. Local distribution companies have a policy which gives higher priority o heating customers on
exireme cold days. The "priority on tuman needs” policy was ufifized to prioritize residential heating over gas-fired
generatars. For these reasons, a recommendation for this team i5 to work on increasing transparency and
coordinalion with focal distribution companies in the PJM faotprint 50 PJM can better foregast local distribution
company gas generator curtaiiments.
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2015 Market Outcomes

In the winter of 2015, locational marginal prices (LMPs} and ancillary service market clearing prices (MCP) reflected
systerns conditions thraughout the duration of the winter. Increased LMPs and MCPs for regulation, non-
synchronized reserve and synchronized reserve occurmed close fo the winter peak periads. During the winter of 2015,
there were no shortage pricing ar emergerscy demand response events.

Locational Marginal Pricing

LMPs aze determined based on the cost to provide the next increment of energy while respecting the primary and
synthronized Teserve requiremens, congestion and marginal losses. PIM's raal-ime dispatch and LMP calculation
systems jointly optimize energy, reserves and regulation { ensure that all system requirements are met using the
Jeast cost resourea sef. This construct allows accurate reflection of price signals with a higher degree of consistency
between ancillary services and prevalling energy prices.

The chart below show the realtime and day-ahead energy prices during January 2015.
Figure 31. Locational Marginal Pricing Jan. 7 and Jan. B, 2045
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lower day-ahead prices was the low number of lang lead units that needed to be called cufside of the Day-Ahead
Market, The reduced number of long lead units thaf needed o be called outside of the Day-Ahead Market was
aftributed by the increased ameunt of day-ahead self-scheduled units that were available during this period.

Ancillary Services: Regulation, Synchronized and Non-Synchronized Reserve

During the peaks in January and February 2015, high prices for regulation, syachronized and non-synchronized
reserves occurmed around the same time as the real-time energy LMPs peak. The simalaneous pricing of these
products with energy leads to a harmonized set of prices that are reflective ¢f actual system conditions.

During both the winter of 2015 and 2014 Polar Vortex, the high clearing prices for regutation, synchronized and non-
synchronized reserves octurred around the same time as realdime energy LMPs peaks, During these stressed
conditions, ancillary service prices increased as the reserve margin decreased, and system capacity competed to
meel the ancillary services requirements while maintaining power balance. Unlke 2014, PJM did nat experience
extreme angillary services prices during the winter of 2015; the zequlation price was just aver $500 per megawatt-
hour for two hours during the extreme winter periods in 2015, compared to approximately $3,300 per megawatt-haur
during the 2014 Polar Vortex.

Figure 34, January 2015 Ancillary Service Price and Energy Price
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Figure 35. Feloruary 2015 Anclllary Service Price and Energy Price
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Regulation

Regulation sefvice comects for shert-terrn changes in electricty use that might affect the stability of the: power
system. It helps match generation and load and adjusts generation: output ta maintain the desiced system frequency
of 60 hertz,

During the winter of 2015, the top three highest regulation market clearing prices were $289.51 per megawalt-hour
{hour beginning 1700) on Jan. 7, $293.34 per megawatt-hour (hour beginning 0700) Jan. 7, and $515.13 per
meagawatt-hour (hour beginning 060€) on Feb. 20, All three of these high-regulation market clearing price spikes
occurred close to the real-time energy price peaks.

Figure 36, Regulation Market Clearing Price for January and February 2015
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The spike in the regulation market clearing price on the moming of Jan. 7, 2015, of $214.03 per megawatt-hour (hour
ending 0600) was due to a localized transmission constraint that occurred in the Jersey Central Power & Light zone.
Reaktime LIMP for that zone reached 2 Wigh of $175.69 per megawat-hour {hour beginning 9800} on the moming of
Jan. 7, 2015.

PIM@&2015 Www.pjm.com 42{Page



afied|vp GO W 5H0Z @ Wrd

‘sjuediofied Jy1ew o] Juziedsuer pue Sigisin e 1ey) s|eubis Buisud suy) L1 pEPNISUI JOU 1B PUB JaNBIl
au 10 spisine 2ue SUBWARG asal) “Wrd Uy pidn jo wuop Arewnd ay) s12 pue s1S00 By 13400 O} 'UCNRIP SN
MO|[0) Yo1yM 'S8IN0sD UCHRIBUaE pue S62UN0SaS PUBLLBP HWOLCS 0} apew siuswAed a1g $1500 sasssal Bunesado

*$1500 [BUONEISd0 Jray]

12A00 0} jenbape Jou 312 sy Ui sioieseuali sau o) sjusiuAed 1iidn ainbay ABw S1) “SWNULIL JjLIOU0SD
21343 Je slelado o) wau Buisnied ewbieul Jou aue sariesal Aiddns 0) pajjed $a0IN0S3) ay) SI91M SUOIENYS Saje3io
03]e g 'saoud ABIsua awWii-ea) pue peaye-Aep UsaMad SSIUAIP oY) Saseaiou] jeyiep ABlau3 pesyy-Aeq sy}
10 Ucnoaxa oy} JoYe PANIUILIOD puE papaay uonesauat leucppe sy *seleno paoio) Jejesual of enp sieoys
Jemad Jenuated Aue alefnw o} aiqe|iese &q o} uojjRIauSE (BUONIPRE SNpayss O} Pasu ABW WI'd “SJW $Seiddns
SWEWOS PuE Xoels AIddns ayl 10 woog ay) 12 pade|d ale Sein0sa) 25aL) 'SESED YoNS U| "SiaAs] AN WnuuIw
Jiay) 18 8lesado pue SAAIaSAS 1BA0T 0} PAANDAI SBLNBINCS SIB SAUNOSAI SAISUSTXR DIOW 'YNSD] B Sy "SUDHIPLOD
waishs awaxz pajeadxa J0) sa0inasal Bumiuwoes Wrd aaeaul Jydn paseaiou; o) pes| Jeu) SOUBUSIS BUICS

‘sa0ud Bupesp e Juaiedsuen W pejosyel Al uoyelado Jo S1800 8,30N058)
e Jo Auolew Isen sl jeyl 05 weishs sy) alesado pue iS00 dn sz ) SOAUIS Wid "aioiuay) -sjuedioped
IR o) Juedsues) pue Bjgsia B Jeuy) Sleubis Supud Sy) U papniow 10U SJE PUB JANIEW AU} J0 ARISIG g
spwawded asay) “sayjo ABISUT JIay) JO AN[RA (210} 1) J9A00 $2UN0SA) A1ddns Jewy asjurend o) AIessateu sawnawWos
S iidn ‘suonorujsul ydledsip MOJI0y SBINCSB UBLAY UOIENSSY INCUIM SHAGISIP MOJ[0) 0] $80inosal Addns saunbay
Wid 'uopesado ejaelal 404 'suswded ydn Jog s)qifie sre utnoaip SN 18 ajeiado JBU) SI0IN0SEI AUO SSRENIQ
jonuoes walshs Buleiew U WId Spre puB senosal Aiddns e woy Joweysq ajeudoidde sezirpuaatt Xidn

Y10 Ut SUOP SEM SE §304N0581 S[IAI-patiquuos abiel ‘pes)-5uo) Juiuied o) pesu

3} sz pue foeunae Bunpayos ABIsua soueyua o) ANIGe AU) K[ PAPIAIG SJUSLISADIDW BS91)) "SUCHILYSE)
sudid $e6 30 sawn Bupnp 1o Lo uns o) SN (8RN p3eUS By} Soold jhy Jowol pus ANgIReY [ELOLEISTD

Jj3U3 Inoge siojesausl woy femooe efep pancidw) ‘seulpdid seb [2anjeu sy yim Aouaiedsur) PUB LOREIMUIOD
panoadw) ‘ANgIxag Pue SoUBWICUSd lRIRual pandudul SiG08) SAGEWAL O PAINGURE 8G VED OLONPH) L1dn a1
"FL0Z Ul pouad stues ayj ¢} paedwos uoianpai Jidn 3|qesaou & paousiiedsa G 0g ABMnigad pUE GLOZ Aenuer

“Auepaun seb

[eimjen pue sebeins Jojusust painpayasun woy ysU ajebw o) sonasa) bujerado slenbape sunsua pue SISWNSUCD
Aiddns o) ssiyjeam aupia pue puewap peol uanb ‘praue Aep ol ul uenesaust o) paau 1aleaIb e palsEaI0] Wid
S irdn Jo unowe s W ases00 ve jubncg 510z ABrugad Jo Hed Jejel sy] FL0Z W polsd SWES U 0} uoyiu
£693 9Y) 0} PaIedw0d ‘UCKIW §'OSLS SEM G107 ARAUga- PUB UBNUET JO SUJUOW PALIGLUIOD 8Y) Jo} dn o [aAa) 8y

“UDROBIIP S BUIMO[I0} SSN0SAI DY) JO SIS0D ALY} 29A03 0} JUSIDNINSU} U8 SENUSAS) JBXIBL LISYM PRIEsId § 1500
wdn uonesado yo 5502 JBY) Jar0381 AN} 0} PaaJURIEND BJE SUOIINIEL YRdsIp WI'd MOJIC) PUB Wid Aq pajnpayas
3l ey} $221N0sa ‘g Aq paisenbar se ojeade 0) $HUN0SE) asU0dsa) PUBLISP PUE S10721auS6 Judou| o)

Midn

abegley WOTTWT AR SIEGNra

*saoud aniasas dy) Buseasou)

Aybils jo Joopa aiy pey silj), "SIAISAI SS80XA ALIRD O} PaaU J0U PIP W[ 'PUBLIBD PRISBIBI0) JaME] JC 95Nedaq “yead
Buiara au) Buung yead Bunwow ayy Buunp saoud aaHse] PAZIV0IYSUAS JOMEO] UI PAYNSSI SHAISSSI $530X%0 8501 ]
"AIQeIR) WalsAS SINSUA ) WAISAS By} UO SBAIASA) S830XA PELLES WId '0F "994 J0 Bujwow sty oy speo) yBiy Jo
uonedionue uj -sawelawy saiadsss ayy Supnp saond ABaus swni-as Suist yyw Buprouoo wog ‘(o020 bunuwbag
noy) ‘G1L0Z “0Z "494 U0 $Z'6614 JO WRlxew B ju seatd 9AI8S0) paziuonuks-uou ay pue {oape BuuiBsq

N0UJ ‘GLOZ "0 "98 UO frf CH2$ 40 WTWIXEUH B Jif $80ud saiasal pazIomouAS 91940 Yead Buuasa pue Buwuow ayy
1k Buoe 'S10g '07 ‘qe4 Lo peyead S3AIGSaI PAZILOIYIUAS-UDU PUE PIZILAOUAS 4110q Jo} Saaud "Atengad Buung

§LoZ Leniged $10Z Atenuer
BTOZPLWOT B N M DOl G 9 ¥ Z|IEETLSTR RO LS NG LS T L

-] e%lid vAmsaY paTOApUAS ¥
21 BAISEY PIZNONAAS LION &

-1 0Dz

‘08T
UMW/$

85224 GAIERAY SNOUOIYILAS-UC Pe snouwysuks 21 enBly

"WSISAS AU} uo ABIBUS BI0W 1T} PASU WIRHOYS BUf) 0)

anp sasud ABlaua 1ayBly aonpoid Alesidk) siane anasay -nay syl Buunp paunaoo Jey) JUsks aA1AS0] B pUB Speg)
Y6y 3y} Jo Jnsau & asom seoud ABisus Bulsy sy ‘seoud AB1oua suni-jeas Buist ypm Buippwos {002 Buluubeq
N9} 'GLOZ "4 UEr UG 5L ZELS 40 WRuINELY B Y S09ud SAIDSAF PRZLOIAUAS "GLOZ 'R UBF PUB 'GLOY "L LBl ioq
10} Aneron pue saoud Ul sods [[EWS ABANe[al MBS SHABSEI PAZIUGIOUAS-UCU PUE PezIUIYUAS Ulog "ABnuep u|

‘sUpjsINGXD
pajeddijueun AUg Jnoylm §307 J0 J3jum o) Buunp saoud AB1aus ypm papua Saoud SULIBal) 19NEW dNBSaY
Buioug samesay

(SN T BULHER) DheHLIS) SISEQ SINUIU-aAY w88l B Uo sopd Buureaps jexrew uoyeinBol ay) v 1500

Awnpoddo jso) uoyeinbias oyioads s0IN0SB) SpNISU) pUE Sle|nojes O) paubisap sem uonenbas peseq-aouewlopad
"uohie|nBau jo peajsul Sanasal Jo ABisus Joj pasn slam siojesaual Bulopsd-ybiy se larew Uonenda ay) ul lojoe)
souewiopad Jood ay) of anp sem saoud UoKeINGD) 10 SSEAIIUI BY) "XAHOA Je10d F10Z BUl Butng "GL0Z 10 Jajum

et Buunp saond uonenBel aut jo eseaysu sU) of Jojoe] Bugnguiuea Aewud au) sem 1560 Aunpoddo 1so) veneinbay

“aq)uat uolenBal Buipinosd

Joj 13ew ABiaus ay) ¢} sAlle(a! S1S02 u) esearay Jo supBain) anuaass ay) 511500 Auniioddo 50| uoienbay
1509 Aunpoddo 15c) uolenBas vl paseaxu) pue peo| Jaybiy Jo uojeuqwos e Jed ul sem (pog( BuuwBag Jney)
noy-pesmebal Jsd g1 'g15% 10 5107 "0z 'G8 J0 Bunwow ay} uo s0ud Buues|s jxew uegenbal aul vl ayds YL

Jodey MM 5102

s

yodoy Jejum 5102




Bpjm —

g.m g,‘ 2015 Winter Repodt

Figura 38, Total Loat Opportunity Cost end Opersting Reserve January/February 2015
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There can be various scenarios in which market revenues are insufficient to cover generators’ cosls. The drivers that
cantributed to high levels of uplift paricularly during February 2015 included:

o Contractual Constraints — At times, due to gas delivery operation inflexibility restrictions, some resources
operated within strict megawatt output levels during periods when they were unecanomic ta ensure they
were avatlable during peak conditions. The winter of 2015 experienced less contractual constraints than the
winter of 2014.

+  Prudent Operations - During February 2015, based on the extreme weather forecast and expected system
conditions, PJM committed resources to meet the ferecasted load and maintain systern reserve
requirements. Such operations are typical during cold weather alerts, resulting in the scheduling of reserves
{0 account for increased load demand. Additional resources that were committed to meet the increased load
demand plus planned outages, unplanned outages and expected transmission congestion resulted in
elevated balancing operating reserve deviztion charges.

In addttion, the lower fuel prices seen in 2015 compared to 2014 prompted some generation owners to start
fheir resources early and self-scheduled those resources in the PJM market prior fo the anficipated extreme
weather conditions to ensure their availability in the PJM market. Throughaut February, particularly the latter
part of the month, PJM procured adequate genaration to meet forecasted foad and maintain system reserve
requirements. The Day-Ahead Market commitied much of this generation In the Westem Reglon of PJMin
fhe form of combustion turbines based on the market-clearing engine. In real-time aperations, there was a
large amount of energy imporis across the westem border, resulting in heavy west-fo-gast transfers across
the PJM system. These energy imports displaced the need for the combustion turbines commitied in the
Day-Anead Market, which then were de-committed in real time. The heavy transfers across the system alse
caused the real-time LMPs to be higher in the Eastern Region of FJM, These issues contributed to the
ovarall total energy uplifi credits.

Uplift is an important faature in the PIM Energy Market design due fo the number of variables associated with
dispatching the system and maintaining control. While there is a tradeoff between lower energy prices and uplift
because, generally, as uplfft is reduced, energy prices wilt rise, and vice versa. No solution eliminates uplift

PIM @2015 www.Dim.com 45{Page

completely. Through the Energy Market Uplift Senior Task Force, PJM and its stakeholders have made progress o
provide salutions for the reductior of uplift. The task force has focused on uplift credit methadology and specific unks
parameters that would enzble the reduction of uplift.

Balancing Operating Reserve Credits

There are two General types of balancing operating reserve charges. If @ generator is called to run after the close of
the Day-Ahead Market and during the reliability assessment commitment performed after the Day-Ahead Market
results are posted, it is either dispatched for prudent operations or "load plus reserves,”

If a generator is dispatched for prudent operations, the uplift cost associated with the generator nnning is
categorized as a reliability credit, If a generator is dispatched for 'load plus reserves’, the uplift cost is categerized as
a deviation cradit. When a genarator is committed fo run during the operating day, if fts costis greater than locationa)
marginal prices most of the time, the uplift credit for the generator also is categarized as a deviation credit. During the
operating day, if a generater is not economical i.e. its cost-based offer is higher than the current LMP), its associated
uplit cost is categorized as a reliability gredit. This is summarized in the fable below.

Figure 33, Balancing Operating Resarve Credita

+ Generator commilled in advance of ihe operating day and outside of the Day-Ahead Market
« Generalor committed during the operating day and is out of the economic merit order

» Generalor is needed 1o mee! anticipated foad plus reserves

+ Generator is committed during the operating day and cost is greater than locational margina
prices mast of the ime

Figura 40.  Balancing Operating Rezarva Credits for the montha of January and Febmsary 2015
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PJM did experience higherthan-average operaling reserve credits this winter. However, in comparisen, Febrary
2015's operating reserve credits were less than 20 percent of the credits for January 2014,
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Figure 44, Fabruary 2015 CT Lost Opportunity Cost
Million ($)

N b BN

o . - - n ' ; g
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The majority of lost opportunity cost expense was during the end of February 2015, The cause of the increase in fost
apportunity cost expense was a combination of pradent operations and challenging toad projections. Heavy west-to-
east trangfers across the system restricted the ability for PIM fo load already committed internal westem generation.
The impact of not being able to ryn these generators impacted both real-time LMPs and lost opportunity cost for
fhose generators.

Flgure 45. Ealancing Operating Reserve Cradit by Unft Type

Jan 2015 BOR
$19,355,493

Other
By Unit Type

Feb 2015 BOR
$45,002,72¢
Combustion Turtine
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Flgure 46, Batanclng Operating Resarve by Unkt Type in January 2015

Total BOR
by Unit Type s1ee2n
Jan, 2015 ot

$19M $2,155,420.45

Stearn - $147,841.78
$17.050,869.02

Hydro -

$32,048.38 )

$10,.671,464.03

- - Diesah
S188,745.82

Total BOR
by Unit Type
Feh, 2015
$45M

Steamn —
$34,131,547.92

Offer Cap

The PJM Qperating Agreement requires all generation capacity resources in PJM that have been committed as
capacity to submit offers into the Day-Ahead Energy Market. The Operating Agreement also limits generation offers
into the Day-Ahead Energy Market to $1,000MWh,

During the winter of 2014, PJM market parlicipants experienced excessive high spkes of natural gas prices that
couyld make electricity generaBion costs thel could exceed the §1,000MWh offer cap. To help alieviate this issue,
PJM filed a temporary waiver with the Federal Energy Regulatery Commissian (FERG) an Feb, 10, 2014, that
allowed cost-hased offers to exceed the $1,.000MWh offer-price cap. The FERC approved the waiver.

In preparation for the winter of 2015, on Dec. 15, 2014, PJM filed a temporary waiver with FERC that allowed cost-
hased offers to exceed the $1,000/MWh offer-price cap but capped at $1,800, On Jan. 18, 2015, FERGC accepted the
fillirg which was effective through March 31, 2015.
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Figure 4.  Emergency Proceduras During tha Polar Yortex 2014
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M Emargency Energy bids were requested but not loaded,

There were several reasons for the differences in number, severity, and type of emergency procedures needed In
2014 versus 2015, despite the all-time peak load being set in 2015. Those reasons include better genarator
perfarmance, lower forced outages and more availabhe generation, boih intematly and extemally. PIM did not need
fo rely on emergency procedures in 2015 10 reduce the load or call on more capacity; it relied on the generation
available, either onfine or as reserves.

Shared Resorves

PJM participates in two shared reserves groups, Northeast Power Coordinaling Couneil {(NPCC) and the Virginia-
Carolings Reliabilty Agreement (VACAR). PJM supplies shared reserves when requested by those groups, and PJM
requests shared reserves to help recover from the loss of internal PJM generation, PUM did not experience an
activation of VACAR shared reserves during the winter of 2015, However, PJM activated NPGG shared resarves on
one occasion for the loss of a PIM unit: On Wednesday, Feb. 14, 2015, from 2002-2012, PIM received 500 MW from
NPCC.

PJM supplied shared reserves to the NPCC on the following accasions:

Figure 50, 2015 PJM Supplied Shared Resarves to Northeast Power Coordinating Council (NPCC)

wilag ore

PIM supplied sharad reserves 1o the NPCC on the
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230-345pm 209-219 0.3
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Shared Reserves in 2014 v. 2015

During the peak of January 2014, PJM relied more heavily on energy impords from NFCC to meet its own energy
needs. PJM received between 700 and 800 MW on two different occasions in early January 2014. On ene occasion,
PIM provided about 150 MW of shared reserves to NPCC.

While shiared reserves were not needed with VACAR in 2015, work had been done throughout the year with
VACAR's reliability coondinator, transmission operators and fhe reserve sharing group members to improve
emergency procedures and protocols, data sharing, and communication befween enlities as faras expectations of
roles and responsibilities. This helped to improve the overall communication and understanding of the VACAR
sharing agreement, particularly when the parfies were in tighter capacity situations.

Reserves

PJM maintains sufficient reserves to handie unexpected conditions on the system, Reserves are defined as capacity
that is nct currently being used but can be quickly available for en unexpected loss of generation or a grid
contingency. Toensuve the refiatie operation of fne grid, aswell a3 to maintain compliance with Norll Amercan
Eleciric Reliability Corparation, ReliabilityFirst (RF} and SERC Rellabilty Comporation standards, PJM established a
primary {confingency] reserve: requirement'2 and a synchronized reserve requirement’s as further detailed in the PJM
Marwal 13 - Emergency Operations. 17 fhe reserve requirements are not met, emergency procedures and shorage
pricing, 45 indicated in PJM Manual 11 - Energy & Ancillary Services Market Operations, may be implemented.

During the winter of 2015, PJM maintained the primary (contingency; and synchronized raserves estimates above
NERG/RF/SERC requirements at all times, and no emergency procedures were reguired. The graph below shows
the primary reserve and synchronized reserves for the 24-hour pesiod during which the new ali-time winter peak was
set {1200 Feb. 191200 Feb, 20).

12The Primary Reserve Requi L is capabikty, consisling of synchronized and non-synchronized resources, which can be converted Rully
into energy within 10 minuies from the request of PJM. ._.nm n_..qma PJM value for this objective is 150 percent of the targest single contingency
in the RTO.

1 The Synchronized Reserve Requi is capability, ised only of izeg which can be fully converled infe enecgy
withir 10 minutes from the request of PJM. The cument PIM value for this objectiveis 100 percent% of the largest single conlingency in the
RTQ.
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A recommendation from the winfer of 2014 was to implement an interchange voiatility cap that gives PJM the ability
during emergency procedures o restrict the amaunt of interchange into PJM in advance of the operating hour. The
cap gives PyM a better way to control the system ecenomics and reduce upiift without compromising reliability.

PJM did not need fo use the interchange volatility cap in 2015, as there was no real need far emergency procedures
during the peak days. PJM did not experience the volatilty because systern prices cverall were Jower in 2015 and
price spikes were not caused by emergency procedures — which points back to more available generation and better
unit perdomance,

Bulk Electric System Status - Transmissfon

Just as PJM did in 2014, PJM prepared for 2075 winter peak operations by anafyzing winter transmission outage
requests to understand impacts to reliability and congestion. The PJM Peak Period Outage Scheduling Guidelines
indicate transmission owners should avoid scheduling transmission cutages that may sesult in increased risk to
system reliability during the winter peak periods 1

For cutages that transmission owners needed to schedule aver the 2015 winter peak, PJM perlormed a detailed
analysis on each outage request, under wirter peak system condiions, 12 ensure system, reliabilfity could be
maintained before approving the outage. The detailed analysis also included an assessment of congestion impacts. If
there was a significant congestion impect for the outage, censidering things like the amount of off-cost operations
and number of units and megawatts impacted, PJM suggested that the outage be rescheduled, PUM also
commuricated long-duration 500 kV or abave transmission outages {e.g. those scheduled for the entire season), and
projected impacts (0 PIM members through the PJM commitles process.

Prior o the 2015 winter season, PJM performed a winter operations sfudy with the fransmission awners as part of the
Operations Assessment Task Foroe, The study results indicated the PJM RTO bulk power transmission system could
be operated reliably during the 2015 winter peak load peried in accordance with the operating principles and
guidelines contained in the PIM manuals. The task force alsg performed sensitivity studies to simulate extrere
system conditions that PJM might encounter during the winter season, The 2015 winter sensitivity studies included
the foflowing scenarios: gas pipeline restrictions, high winter loads close to the peak experienced in 2014, and high
generation outages. The study results showed all contingencies identified in the sensitivity studies were controllable.

Key Transmission Qutages in 2015: Flanred and Unexpected Qutages

PJM's analysis of transmission qutades in this repart did not directly correlate fo any operationzl evenls in 2014 or
2015, However, for completeness, the impacts of the outages over the winter period are reviewed. In January and
February 2015 there were 36 cutages on 500 kV or abave transmission lines and transformers, Twenty-six of the
outages were planned outages, and 10 were unplanned emengency outages. Sixteen of the outages, mostly planned,
lasted more than five days.

The threg transmission outages with the most cperational impacts during the winter of 2015 were:

" Manual 3: Transmission Qperations, Section 4; Regortatle Transmission Facility Outages, 4.2.6 Peak Period Outage Scheduling Guidelines
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2015 Scheduled Outage:
The Dooms - Lexington 500-kV line (Sept. 8, 2014-June 15, 2015)
This scheduled outage i$ o rebuild the 500-4Y fine to accommodate Chesapeake and Yoridown generation
deactivation in the Dominion control zone. The required rebuild project completion date is June 1, 2016.
Originally, Chesapeake Units 3 and 4 were scheduled to deactivate in Dacember 2015, but itwas Wter
decided to advance the deactivation to December 2014. The Dooms - Lexington project now is schedufed to
be completed in December 2015. The major impact of this nutage is restrictions on Bath Gaunty pump-
storage hydro plant operations due to stability concerns, PJM implemented a special prolection scheme
[SPS)'S to minimize the stablity impact on Bath Caunty operations during the Dooms-Lexington outage.

2015 Emergency Outages:
The Keystone #3 500/230/20-kV transtormer (Nov. 3, 2014-Feb.6, 2015)
On Nov. 3, 2014, a relay operation took out of service the Keystona #3 500£230/20-kV transformer, which is
located in the Pennsylvania Electric zone. The transformes remained out of senvice unfil Felo. 6, 2315, This
emergency outage required PJM to increase the reserva requirement by about 400 MW to cover the
potential lass of both the Keystane #1 and Keysiene #2 units. The reserve requirement incseased from
approximately 1,300 MW to 1,700 MW. During this emengency outage, PJM also was required to monitor
and control the single contingency loss of both Keystone units, the Juniata-Keystone (5004} 500-kV line and
the Conemaugh-Keystone (5003) 500-KkV line. This contingency restricted energy transfer into the eastern
portion of the RTO and required more frequent ofi-cost operations, especially on the Bedington-Black Qak
{ransfer interface.

The Black Oak-Hatfield 500-kV line Feb. 8, 2015-Feb. 12, 2015)

The Black Oak-Hatfield 500-kY line, located in the FirstEnergy ~ South control zone, was removed from
service due o emergency overhead bus work at the Hatfield substation. This outage reduced energy
fransfer capability across the PJM foctprint and required more frequent off-cost cperations.

2044 Comparet 1o 2015

There were fewer winter transtmission outages of 500 kV or above in 2015 than in 2014. There were 36 cutages on
500 kY ¢r above transmission in Jenuary and Febryary 2015, compared with 52 putages in January and February
2014. In 2014, 33 of the putages were planned outages and 19 were unplanned emergency outages. Nineteen of the
outages (asted mare than five days.

15 Glassary of Tenns Used in NERC Refabilty Standands — SPS is an automatic protection system designed 1o detect abapmal or
predetermined system condilions, and take comective actions other than andfor in addition ta the ksolalion of fautied components to maintain
system refiabilty, Such action may include changss In demand, gensration (MW and Mvar), or system configuration to maintain system
stability, acceplable voltage. or power flows.
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2014 Recommendations and Impacts to Qperations

In May 2014, PJM published a list of recommendations stemming frem the report of the winter of 2014. This is a high-level summary of the results of {hose recommendations and
their impact on 2015 operations

Impact on 2015 Operations

b
2 Unlt Work with generation owners to identify oppertuniies  «  Gonducted generator survey to collect = This additional data provided PJM Dispatch
Charecleristits 1o create or improve information sharing, Gonsider important generation deta Such as fuel type nereased understanding of unit status and
including the following: and inventory, dual fuel capabilily, and flexibility in reakime.

1. Sharngotfuch anth emission fmitations by operational restrictions in PJM lool_s.' *  More aceurate teporting of unt status and
schedule submisﬂo edu c:n o fuel iilationsicertanty Enhelmcemems fo and member training about perf_o:rmanoe improved dispatcher schedyllng
of supply PJM's operations and markets foolsto decisions as well as after-the-fact analysis.

caplure important, updsted unitinformation.  «  Faster (next morning compared to days later
2. Sirgamlining and standardizing lhe culage cause  »  Intemally, completed autemation of cutage in 2014} data analys's provided to Dispafch
bypes in eDARY with additional spacificity that, causes in eDART by implementing coding o regarding unit performance which 2liowed for

provides mere insight and consider methods for

PIMD IS W, pim.com 61.7{\5 age
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] Category Recomimendation Actions Impact on 2015 Operations
validation *  Updale the OMC guidefines posted for GADs decisions.
; . . reporing »  The streamiined outage data was aggregated
3. Clarffy the rules by which a generater can claim
an Outsice Managernent Control event for Laking for more accurate assessment of forced

an outage sutege tiozer to real time.
MR
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2015 Winter Report
D Category Recommendafion Actions Impact on 2015 Operations
10 Emergency Review and enhance the tools and processes for *  PJMupdated the procedures and the s PJMdid not need to use emergency
Energy Bids aceepting Emergency Energy Bids Emergency Procedure tool fo improve the procedure bids during the winter of 2015.
[ lication of and p i method
for emergency energy bids.
6 i

Gapacity
ino the day-ahead market or submitted eDart
tickets that they are unavailable

2. Track the oulput of external capacity resources fo
ensure they are not submiting an outage into
eDart and seling energy into a different market

3. Trach the real-time cutput of external units
cleared in the day-ahead market to confirm they
are meeting obligations {taq validation versus
commitment)

4. Develop abilty to nolify, track and confirm units
that have not cleared in the day-ahead market
bt are recalled by POV due to & capacity
emergency such a5 Max Emergency

3 p
Confirm that extenal capacity resources either bid  improve the iracking of external capacily
resources.

nternal

updal ures and ool

required, the most up te date information on
exlernal capacity resources and conlact
information is caplured in one place. External
capacity availability was not called in the
winter of 2015,

PIMB 2015

2015 Winter Report

Recommendation

Impact on 2015 Operations

: A S
14 PublicAppeals  Inorder to betterimplement and use public appeaisfor e
conservation, PJM should:
1. Evaluate and consider the impact of calls for
conservation and investigale where or how o .

use the data

2, Improve process for public nolification during
emergency procedures (CEC2)

3. Review triggers for public notifications and
associated transmittal protocels

4. Review both the content and processes far public
appeals in Manual 13

045,
PJM reviewed the use of public appeals for .
conservation and updated the procedures
and delails in Manual 13, Attachment A,
PJM continues to loik for ways to quantify
the impacts of calls for consumer
conservation for future operations.

e
PJN did not need to use thesa procedures in
the winter of 2015.
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765/345 kV transformer for the loss of the Joshua Falis T-1, 165/138 kV transformer because PJM would have
Tequired a reduction in laad to control the facility pest-contingency.

PJM may issue a manyal load dump waming in all or & portion of the footprint for two primary reasons.

1) Ifthere is a system-wide capacity shortage such that either the primary reserve quantity is fess than
the largest single generator contingency, oz, the loss of a fransmission facilfty jeopardizes reliabls
cperations after all possible measures are taken to increase freserves, PJM will issue a manual load
dump waming to notify members that a manual load dump action may be necessary ta maintain
reliability.

2} Ifthere is a transmission facility that is greater than 230 kV that cannot be controlled post-contingency
after without a reduction in load in the affected area after all other measures are taken, PJM will issue
a manual Ioad dump waming in particular transmission zones that will relieve the overloaded facility.

Because the manual load dump warming was issued enly in the AEP zone due to the post-contingency overioad, only
capecity resources in the AEP zone would have been eligible for over-performance credits or under-performance
charges under the Capacity Performance rules. Under Capacity Performance, the under-performance charges could
have bean assessed against any units in the zene on a forced outage or units not following PJM dispatch
instructions.

Appendix 2: Typlcal Preparation for an Operating Day

This section provides context and details about the processes, tools, and timelines for the operational actions taken
prior to an operating day.

Beginning a week prior to an operating day, PJM creates and publishes a forecast of expected demand for electricity
{i.e. the load forecast) and monitors factors driving demand expectations, such as weather forecasts and historical
pattemns of usage. The forecast is updated mulliple times every day leading up te the operating day as the driving
factors are updated, Because some generators require long notification and start-up times (up to six days), PJM
examines expected system conditions to determine if it will be necessary to notify these generators that they are
expected ta be needed.

Inthe winter of 2015, PUM began conducting weekly calls with six interstate pipelines. The pipeline discussions
revolved around pipefines status and how it could impact the natural gas supply to PJM generation,

Appraximately three days prior to an operating day, PJM's planning becomes more detailed. To prepare for expected
conditions during the operating day, PJM staff begins studying transmission and generator outages, load forecasts,
natural gas supply, weather and other expected factors. The expected system conditions dictate the amount of
preparation required. PJM analyzes, communicates, studies and revises its analysis and operating strategy multiple
times as needed as more information about an operating day becomes avallable. Far example, PJM may request
that transmission cutages in progress be restored as quickly as possible to prepare for extreme weather conditions
and then will update the analysis o reflect fese conditions.

FIMO 2015 wawpimeom 8|Page

Twa days prior to an operating day, PJM begins to set up the conditions such as the expected outages and
conditions for the operating day in the model for the Day-Ahead Energy Market. {The Day-Ahead Energy Market
offers an opportunity for market participants te lack in their positions in agdvance of an operating day in a financially
firm way to reduce their risks of exposure to real-time prices.)

Wihen the Day-Ahead Market closes at noan on the day prior to an operating day, PJM begins clearing the market,
and the results are made availab'e by 4 p.m. the day prior to the operating day. The Day-Ahead Market is cleared so
that the cost to serve physical and virual demand is minimized while still respecting the physical operating limits of
the transmission system. Commitments in the Day-Ahead Markel are financially binding on participants. Any
differences hetween those commitments and what actually ceeurs in the aperating day is addressed in the Real-Time
Energy Market,

Between 4 p.m, and & p.m. the day prior to the operating day, generators which wene not commiitted in the Day-
Ahead Market can revise their offers to sell power, The windaw allows a generator to adjust its offer prior to the
operating day to better reflect the cost of fuel. The uncertainty of both natural gas costs and availability makes these
fypes of adjustments necessary and useful.

Figure 54.  Market and Operations Timeline

Three days _,

| prior ;1'% Forward refiabiiity analysis

Set conditions for day-shoad market _

¥ By n0OR: participants enter bids
and offers to day shead

v Neon = 4 pm.; UM clears
day-shead market

¢ 46 p.m.: re-hidding pariod

+ 6 p.m. = Midnight: Reliabfity
Assessrent Compmitrent

¥ Real-time operations and dispatch
‘¢ Real-tima energy market

Because the load fevels bid into the Day-Ahead Market typically do not meet the levels expected during the operating
day, after 6 p.m. P.JM begins the reliability assessment commitment (informaly called the “reliability run®), which
ensures that adequate generation is committed (o meet the demand plus reserves, while minimizing star-up and no-
load cost. {Reserves are used to keep the lights on when unexpected events occur, such as a large generator going

PJM 2015 www,plm.com

T0|Page



ebediz WOTW R _ SWEZONd
8U07 jaljio) - oy
3UOZ K] - dY
SUDZ PRUNG - 43y 000~ SL0Z/5LT 123 - SLOZTLE
voibay - waisam
woiBend — UBY-pry 00:0-GL02/94H T B3 -S102EIE
014 -Wrd 100 =G0 T 15— SHERZ
wobey - Onuey-pIy 00:0-SIL02/BHE 158~ SIEEHE
BU0Z [OU07] - 43
ANZ [AUO] - 3030
BUOZ BIU00) « 4d
BUOZ IONUOT) - |51
uoibeny - woysap
U0z [0 - 001a
BUOZ AT - N LAYT
U0 PINOS - P3u07
BOZ |G - gy
007 [oNLa] - 43y BLO~SI0EHBLE B0°6- SHTS3E
QLI -Wrd o ~S10eH0ER 80:6-SLOZBIZ
0L -wed FrO-5I0EE L6 - SIORILMWE
Wby - uRisom 000 -SIEHER 10:6 - SHOZNZE |,
0L -wid 9562 ~ G102 5201 - GL0ZRee
BUOZ ALY - ISLY
BLOZ 0NY0D - 010 LVE~SI0TLER SSZL - SL0ZREE
ol - UaIsaM, £567 ~SL0EeT S5 - GL0ZVER
BU0Z PAUCT - w0y OE'ET - SLOTISE ¥ - SHTHE |
volBay - wajsepn JEETSTNE £5:8- SH02HE 10BEwS
uqjbiay aun) pu3 suilpels |, - gl ebessaly ¢

*S[Bep JaLuny PUB a5essall A1) j0 uoydussap e Joj wodwld uo ebied saunpaaciy Aouabial] ass aseald

se.nposoid Aauebiewg :¢ Xjpusddy

fand [euoneN

SBO) aBssaUUs)

T T AT eememr

Ry

LRI .a,u._wm_.w;

ssI preoqusep;sobiededidse oo wid-adidseliysdiy 1woawld uo apsqam Buwmoo) ) s aseald "S3NCN |BIIND
U jo furwuins e sapword U3gm 100} & $2U 0SIB Wi 020 Pals) sansyam auiadid seh [enpiupul aU) 0y ucgope vl

SOONON JBNY LWBISAS SBY JeImEN (p Xjpueddy

2beqlu 31020 WK

ChBIz2 10 MY 000" Soppond i seuod szapny BER) |BIIdK v 'SSOY (D INOGE SRS
o) somod yBnowa 51 yemeBew oug) ‘sawoy ND)'00Z' 16 INOGE BAIBS Of sawad YBNOUS BY PINOM LOREUIQU BY) ‘BIZAS JO ASUBS B BPKOK 0 ,

yopep AB1euz preyy-Aeg sypu) vesnosey [rwbiu jo g_a._ “gg ainfyy
sjensopu; adAj yup) eurBieyy - Buiond jewbieyy jeuoineant o xipueddy

“Jospeyy ABIaUg s Loy au Aq paLILLGIap sjas| 3oud 1B PAIBS]? BUe SjUSLLID jsyrel ABBug

peayy-Aeq Ay} ol pURWSP JO uoEIaLab Ul $adusioyp AUy "WeIsAS LDISsIWSUBI) 54} jo sywi) sy} Bugoadsal

pue aoueteq ABiaua BUIUIBIUEW Sliym SDAISS3) pue AB1au? 0 1502 U Sz Ajuie! 0) $aounosa) puBwap pue
$8UN0SA) UCHRIaTeS Woy S1aRo ay) Buisn Jexrep ABrauz et -ESY AU} Ul S3INPELDS PUB SUSWIULIOD peaye-Aep
1woy sabueyd sabeuew Wrg $8Nss! pajoadxaun o) aedaid o) Santeses alenbape ujuIEW pue AOUIseE Jof pasy
3} U uenessual aoueleq AlnUNUoD o) S)98 PUe SUOEUOS WBISAS PUE uoneurow palepdn ssulwexa Wid 'Aep
Bunesado sy} JnoyBnony pre o] dn BurpeaT -, SIS [0 AN (KT AMBupcorddie AU hm 0318 P ' PUetiap
pajoadxa au) puokeg "M 000901 Astewxoxdde saBerane Aep 8y} 10f peo) yead sJNrd fep ey [eoidf e ug

‘giesads of

papasy Aoy se8 auyy anoald o) djqe aq fm siojelsuab pajony-sef-eimeu Jey) pooyaN) au) pueisiapun ARlerbape
0} JapI0 Ul S10jesado auredid seB pue sioumo uonelsab jeh ulim ASAIsUae SAIBIRINUILIC) OSE WNd ‘SiUas
JBURAM JRJUIM 318805 Buung uojessush Bumwos uaym i) Juawdinka Jiayl Liyum pajesado &g I SBIYIoE}
UOISSIWSUEY JIE 2INSUB 0} SISABUE ANge)je) Jeusiiope suopad 0Sje rd Aep Bunessdo ay) io) sentesal papasu
aY) pue speg| paoadxa 110q AJsties o) 'AIBSSa0BU 1 ‘Loje)sual [EUCHIDPE SIS [Yid UCHEWLOJUI JAYI0 pue
‘RqeeA. Jojesauall pUe ANIoE} UDISSILISUE) JSEIRI0) PRO) ‘Se0R40) Jaueam Ajep-ol-dn Jsow a1y fuisn {aul o

s wider

Hoday] MM §102




m m m 2015 Wintet Report

.M\ﬁ.m WS 2015 Wintar Report

.| Start Time End Time Region

DAYTOM - Control Zone
DLCO - Control Zone

ATEI - Conlrol Zone:
CPP - Conirol Zone:
TECK - Control Zone
EKFC - Conirol Zons
L.| 211212015 -8:17 2142015 -0:50 AP - Controt Zone
, DL - Conlrol Zone
B ATSI - Control Zone
| 2520151210 RRN15 - 1153 Mixd-Allantic.- Region
2042015 - 10:02 20512015 -23:19 ComEd - Control Zone
BLCO - Conlral Zone
| 12012015 15:21 2112015 - 19:48 PJM-RTC
© ] 1R0R2015-10:24 2112015 19:48 PJM - RTO
| 13020151021 113072015 - 15:39 PJM-RTO
101472075 10:02 152015 - 11:30 ATSI - Conlred Zone
171372015 - 10:08 1142015 - .55 Westem - Region
1132015 - 10.06 1142015 - 25:59 Western - Region
-] 11872015 -8:21 1412015~ 0:58 Weslem - Region
.- -] V5 - B2Y ANDANS - 435 Westem - Region
.| 1712015-%15 11872015 - 2343 PJM-RTO
162015 - 7:44 17742015- 9:15 AEP - Centrol Zone
AP - Contiol Zone

ComEd - Contrdl Zone
DAYVON - Conirol Zone
DLCQ - Control Zone
Western ~ Region

ATS| - Coatrol Zone
CPP - Contiol Zone
DEQK - Conirol Zone:
EKPC - Control Zone

| 162016 - 743 11812015 - 0:35 AEP - Control Zone

N AP - Control Zone
ComEd - Control Zone
DAYTON - Control Zone
DLCO - Conlrol Zone
Westem - Region

ATSI - Conrol Zong
CPP - Control Zone
DECK - Conkol Zone
EKPC - Control Zone

1/5/2015 = 9105 17712015 - 0:05 ComEd - Conlrol Zone

ToMm. . | A5 -006 1162015 - 002 COMiEd -Conic Zong

Appandix 6: Cold Weathar Operafional Exercise

#is described in the 2015 Generator Performance section, PJM aiso implemented the 2014 recommendation io
develop a cold weather exercise designed to give generators that run infrequently or have dual fusl capatifity the
opportunity to test their units prior to the onset of cold weather. In total, 168 units with a tota! of amount of 9,915 MW
{11,054 MW ICAP) performed the cold weather generation operational exercise.

PIMG2015 T W|Page

Total Units Exercised Success Rate (By Unit Count)

A summary of eligible unils and their parficipation is below, Of the 214 units inftially eligible and interested in
participating in the exercise, 46 units were unable to participate either because of warm weather on the day
scheduled or subsequent inefigibility because they ran in real-time duing the cold days during the month of
Dacember 2014. The final number of units exercised this test was 158,

Figure 56. 2014 Winter Exercise Participation Unit Counts

Unit Count 443
IoteICAP

L

Flgure 57.

Fallures

Falturgg | Failures |

by Unit | by N

Count -
9 W

1

26 units out of 168 unils experienced initial failures, or failed to complete the exercise (‘Failures by Unit Count + Inilial
Failure ; Success by Unit Count) 16 {Initial Failure; Success by Unit Count ) of those 26 units, were able ta correct
the issue and subsequently successfully completed the exercise. The total unit success rate of 94 percent includes
these comected failures. Cavses of failures were also analyzed and are summarized below. The percentages are
based on a total of 26 exercise failures. The fypes of failures include control system, liquid handling, supperting
diesel, and elecirical failures. Examples of "Miscelaneaus” failures include: failed to fire, water injection problems,
failed to synchrorize, high temperature, vibration, lube ol leak, and thermocouple failures, The majority of units that
failed were repaired and retested on the same day or within the same week. Several of the units that failed asked for
a retest lafer during the program. Many other gereration owners efected to self-schedula shortly after the repairs
were made, which means they were compensated for the MWs but not for the test.
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