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Honorable Kimberly D. Bose

Secretary

Federal Energy Regulatory Commission
888 First Street, N.E., Room 1A
Washington, D.C. 20426

Re:  PJM Interconnection, L.L.C., Docket No. ER12-  -000
Dear Ms. Bose:

PJM Interconnection, L.L.C. (“PJM”), pursuant to section 205 of the Federal
Power Act (“FPA”), 16 U.S.C. § 824d, hereby submits revisions to the PIM Open Access
Transmission Tariff (“Tariff”) to revise certain elements of the Reliability Pricing Model
(“RPM”) following a comprehensive independent review of RPM and an intensive
stakeholder process to consider changes to RPM’s auction parameters.

The enclosed changes affect key parameters that will govern RPM’s next three-
year forward Base Residual Auction,' and that PIM is required to post by February 1,
2012. PJM therefore requests that the enclosed revisions become effective on January
31, 2012.

I. INTRODUCTION AND SUMMARY.

This filing fulfills two important RPM Tariff obligations: 1) a triennial review of
the shape of the Variable Resource Requirement (“VRR”) Curve” used to clear the RPM
auctions and key inputs to that curve, ie., the Cost of New Entry (“CONE”)’ by a
representative new power plant and the Net Energy and Ancillary Services Revenues®
(“EAS”) that plant would be expected to earn in the PJM markets; and 2) a review of

! The Base Residual Auction (or “BRA”), as defined in the Tariff, is the principal
RPM auction, which secures commitments for capacity three years forward. See
Tariff, Attachment DD, section 2.5 (eTariff record OATT Attachment DD.2).

2 1d., section 5.10(a)(i) — (iii) (eTariff record OATT Attachment DD.5.10).
} 1d., section 5.10(a)(iv) (Etariff record OATT Attachment DD.5.10).
4 1d., section 5.10(a)(v) (eTariff record OATT Attachment DD.5.10).
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RPM’s performance since its implementation in 2007. PJM retained an independent
consultant, The Brattle Group (“Brattle”) to assist with the triennial review and conduct
the performance assessment.

Brattle’s performance assessment concluded that “RPM is performing well[;] . . .
has been successful in attracting and retaining cost-effective capacity sufficient to meet
resource adequacy requirements[; and]. . . has reduced costs by fostering competition
among all types of new and existing capacity, including demand-side resources.”
Brattle nonetheless recommended certain changes to further improve RPM. On the RPM
elements that are the focus of the triennial review, Brattle recommended changes to the
VRR Curve shape, CONE values, and the EAS offset methodology. In connection with
its performance assessment, Brattle recommended changes to several other aspects of
RPM. Based on the Brattle reports and PJM’s own analysis, PIM staff advised
stakeholders of its recommendations concerning changes to RPM.

PJM and its stakeholders then devoted several months to intensive discussion of
these issues. Based on the Brattle reports, PJM staff recommendations, and stakeholder
input, the PJM Board determined to revise the RPM parameters as follows:

e adopt the updated CONE values from Brattle’s detailed “bottom-up” analysis for
the 2015/16 Delivery Year® (in $/MW-year):’

CONE Area 1: $134,000
CONE Area 2: $123,700
CONE Area 3: $123,500
CONE Area 4: $130,100
CONE Area 5: $111,000

and set the RTO region-wide value at the median Net CONE of all CONE Areas;
e set the highest point on the VRR Curve equal to the greater of gross CONE or 1.5

times Net CONE to avoid potential collapse of the curve when historic energy
revenues used to determine the EAS offset are high;

The Brattle Group, Second Performance Assessment of PJM’s Reliability Pricing
Model (Aug. 26, 2011) (“RPM Performance Assessment”), at i. (Attachment E)

A Delivery Year is a twelve-month period beginning on June 1 of a calendar year
and ending on May 31 of the following calendar year.

7 The referenced CONE Areas are sub-regions of PJM, as described below.
Expressed in $/MW-day these values are $367.12/MW-day for CONE Area 1;
$338.90/MW-day for CONE Area 2; $338.36/MW-day for CONE Area 3;
$356.44/MW-day for CONE Area 4; and $304.11/MW-day for CONE Area 5.
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e revise the EAS methodology to better reflect likely dispatch operations by
assuming commitment of the CONE plant first against day-ahead locational
marginal prices (“LMPs”) and then, to the extent not committed day-ahead,
dispatch against real-time LMPs; and

e retain the 2.5 percent Short-term Resource Procurement Target (“STRPT”) or
“hold-back” that defers resource procurement for a portion of the overall load in
RPM from the Base Residual Auction to the Incremental Auctions, but eliminate
the current application of the hold-back to the separate minimum procurement
requirements for two distinct resource categories, i.e., Annual Resources and
Extended Summer Resources.

This filing also contains several related changes to RPM. First, PIM is updating
the CONE value of a combustion turbine (“CT”) plant used to help screen offers under
RPM’s Minimum Offer Price rule (“MOPR”) to match the updated CONE values for the
VRR Curve, and is using the equally detailed combined cycle (“CC”) plant cost estimates
Brattle provided in its report to update the values used under MOPR to screen offers from
CC plants. Similarly, PJM is taking into account the commitment of both the CT and CC
plants in the day-ahead market when calculating the MOPR screen levels for those plant
types, in the same manner as proposed for the EAS calculations used for the VRR Curve.

Second, PJM is making several stakeholder-approved, clarifying changes to
RPM’s New Entry Price Adjustment (“NEPA”). PJM also is recognizing the extensive
effort to date by stakeholders to develop a voluntary, non-discriminatory, long-term
auction to supplement RPM by setting a date certain for PJM to file Tariff changes with
the Commission next year for such an auction. There is strong stakeholder sentiment in
favor of such an approach as an alternative to, or possible replacement for, NEPA, but
more details with respect to that approach need to be developed before it can be
submitted to the Commission.

The PJM stakeholder process has been invaluable to the development of this
filing. One of PJM’s most senior committees, the Markets and Reliability Committee
(“MRC”), devoted twenty special meetings this year exclusively to RPM topics. RPM,
including the matters addressed by this filing, also was considered at several regular
meetings of the MRC and the PJM Members Committee. The PJM Board also received
valuable input from a variety of stakeholders, including state commissions, regarding the
performance of, and suggested improvements to, RPM before it voted to authorize this
filing. The stakeholder’s intense focus on RPM this year heavily influenced the changes
presented in this filing, but it also highlighted that some of the Brattle recommendations
will require additional stakeholder discussion that may result in possible additional
changes in the future. Additionally stakeholder concerns related to the obligations in the
PJM Day-ahead Energy Market of resources committed as PJM capacity and the
comparability of capacity resource response requirements in the energy markets were
outside the scope of the RPM parameter review and will be addressed in subsequent
stakeholder discussions. Thus, PJM’s submission of this section 205 filing with the
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specific changes that are the focus of the triennial review and a few other selected
consensus or high-priority changes to RPM does not foreclose those other areas of
inquiry. To the contrary, PJM is committed to building on the stakeholders’ productive
efforts to date and continuing to address remaining issues or concerns with RPM in the
stakeholder process.

II. TARIFF CHANGES RESULTING FROM THE TRIENNIAL REVIEW OF
RPM.

A. Background.

The Tariff requires that for the 2015-16 Delivery Year and “for every third
Delivery Year thereafter,” PJM “shall perform a review of the shape of the [VRR] Curve
. . . based on simulation of market conditions to quantify the ability of the market to
invest in new Capacity Resources and to meet the applicable reliability requirements on a
probabilistic basis.”® PJM then is required to recommend either that the existing VRR
Curve shape be modified or retained, post its recommendation, and review it through the
stakeholder process. If PJIM proposes that the VRR Curve shape be modified, it must
present its proposal to PJM stakeholders “on or before September 1, prior to the conduct
of the Base Residual Auction for the first Delivery Year in which the new values would
be applied.” After the PJM Members review any such proposed change, they are
required to vote “to endorse the proposed modification, to propose alternate
modifications or to recommend no modification by October 31, prior to the conduct of
the Base Residual Auction for the first Delivery Year in which the new values would be
applied.”"” The PJM Board of Managers then will consider any proposed modification to
the VRR Curve shape, and PJM must file any changes to the VRR Curve shape approved
by the PJM Board with the Commission “by December 1, prior to the conduct of the Base
Residual 1 1Auction for the first Delivery Year in which the new values would be
applied.”

The Tariff prescribes essentially the same process for consideration of possible
changes to the CONE values or the EAS offset methodology. "

s Tariff, Attachment DD, section 5.10(a)(iii) (eTariff record Attachment DD.5.10).
’ 1d., section 5.10(a)(iii)(A) (eTariff record OATT Attachment DD.5.10).
10 1d., section 5.10(a)(iii)(C) (eTariff record OATT Attachment DD.5.10).
1 1d., section 5.10(a)(iii)(D) (eTariff record OATT Attachment DD.5.10).

12 Tariff, Attachment DD, section 5.10(a)(vii)(C) and (D) (eTariff record OATT
Attachment DD.5.10).
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PJM adhered to this prescribed process this year and, based on the Brattle
analyses and PJM staff’s analyses, proposed Tariff changes to each of the three identified
parameters, i.e., the VRR Curve shape, the CONE values, and the EAS revenue offset
estimating methodology for implementation in connection with the May 2012 BRA for
the 2015-2016 Delivery Year.

PJM’s recommendations, and alternative recommendations from the stakeholders,
were discussed and developed at the special MRC RPM meetings on a distinct “Triennial
Review Track.” To meet the Tariff-prescribed October 31 deadline, the Members were
asked to vote at the October 20, 2011 Members Committee meeting on the status quo (no
Tariff changes for the Triennial Review), the PJM recommendations, and four
stakeholder-developed alternatives, known as Packages, 10, 11, 12, and 13. The
Members strongly opposed a status quo approach, signaling their strong desire for
changes to the RPM auction parameters before the next Base Residual Auction. None of
the specific change proposals reached two-thirds sector-weighted support, but Package 13
was favored by over 62 percent of the Members (on a sector-weighted basis).

Taking the stakeholder views into account, the PJM Board has directed PJM to
file the Package 13 approach to the triennial review issues, with one variation, as
discussed below.

B. Change to VRR Curve Shape.

1. Background.

The VRR Curve is an administratively determined demand curve that is used, in
combination with the supply curve formed from capacity supplier sell offers, to clear the
RPM auctions. The Tariff defines the VRR Curve as a set of lines connecting several
price-quantity points that are stated as multiples or fractions of the Net Cost of New
Entry (on the price axis) and the target Reliability Requirement'’ (on the megawatt
quantity axis'*). Higher prices (above Net CONE) are associated with capacity shortage
conditions (generally below the target Reliability Requirement'’) and lower prices are
associated with excess capacity conditions. The line segment that produces the highest
price is for any shortage condition in which capacity is three percentage points below the
approved Installed Reserve Margin (or lower). The current effective Tariff sets that price
as 1.5 times the Net CONE.

13 1d., section 2.55(eTariff record OATT Attachment DD.2).

1 Capacity levels are on an “unforced capacity” basis, i.e., discounted for expected

unforced outages.

1 More precisely, the 2006 RPM settlement associated Net CONE with a capacity

level one percentage point above the Reliability Requirement.
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Net CONE is calculated by subtracting from CONE (the levelized capital costs
and fixed operations and maintenance (“O&M”) expenses of a new plant) the EAS
Revenues (the revenues such a plant could be expected to earn in the PJM energy and
ancillary services markets). Using probabilistic market simulations, Brattle found in the
assessment that the current VRR Curve design “risks the collapse of the entire VRR
curve whenever historical energy margins spike (e.g., due to unusual weather, outages, or
other unexpected scarcity events).”'® In cases where the EAS offset “reach[es] or
exceed[s] the value of CONE, the entire VRR curve disappears (i.e., there is no demand
for capacity [at a non-zero price]), which can leave the market ‘stuck’ at reserve margins
that remain well below reliability targets.”'” Brattle observed that even if EAS revenues
were not so high as to cause a complete collapse of the curve, the current design of the
VRR Curve “does not provide the investment signals that can be depended upon to
maintain reliability targets;” for example, elevated EAS revenue offsets could cause the
1.5 times Net CONE cap on the VRR Curve to “drop[] to levels less than generation
developers’ actual net cost of new entry.”'®

Brattle therefore recommended, as a means “[t]o guard against such outcomes and
maintain investment signals that can reasonably support achieving reliability targets,”
that the cap of the VRR curve be set to exceed the next lowest defined point on the curve
(the Tariff-defined point “2,” which associates Net CONE with the Reliability
Requirement plus one percent) “by at least 0.5 x CONE and perhaps by as much as 1.0 x
CONE.”" Brattle contrasted this with the current rule, which sets the cap at only 0.5 x
Net CONE over the point 2 price level. Brattle advised that “[t]his would reduce the
likelihood that the cap is too low to attract offers under a variety of circumstances.” As
a real-world example of the benefits of this revision, Brattle observed that it would have
avoided “a problem encountered in [the] SWMAAC [Locational Deliverability Area®'
(“LDA”)], where a low price cap (relative to the price in the MAAC parent LDA)
prevented the LDA from price-separating and continuing to procure local capacity in the
2010-11 auction in spite of shortages.”* More broadly, Brattle’s probabilistic market

16 RPM Performance Assessment at viil.

17 Id.

18 Id.

19 oo
Id. at viii - ix.

20 RPM Performance Assessment at ix.

2 See Tariff, Attachment DD, section 2.38 (eTariff Record OATT Attachment
DD.2).

2 RPM Performance Assessment at ix.
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simulations indicated that increasing the VRR Curve cap in this fashion would
significantly improve the VRR Curve’s ability to meet reliability targets.”

The stakeholders’ Package 13 took a slightly different approach to addressing the
concern identified by Brattle. Brattle’s proposal to define the highest segment of the
curve by adding as much as all of the gross CONE to the Net CONE would protect
against complete collapse of the curve or inadequately low price signals under very high
EAS conditions, but also could significantly raise the curve (compared to the current
design) during normal or low EAS conditions, as shown in the comparison below:

EAS 0 .25CONE .333CONE .5CONE .75CONE CONE
CONE - EAS (i.e.,
Net CONE, VRR

Point 2) CONE  .75CONE  .667CONE  .5CONE .25 CONE 0

Brattle/PJM

Recommendation
VRR Point 1 2CONE 1.75CONE 1.667 CONE 1.5CONE 1.25CONE CONE

CONE +VRR Point 2

Package 13 Point1 1.5 CONE 1.125 CONE CONE CONE CONE CONE
Higher of 1.5 Net
CONE or CONE

Status Quo Point1 1.5 CONE 1.125 CONE CONE .75CONE .25 CONE 0
1.5 Net CONE

As can be seen, under the Brattle recommendation (assuming, as PJM initially proposed
to stakeholders, that the full CONE is added to the point 2 price of Net CONE), if EAS
revenues are equal to one-quarter, one-third, or one-half of the gross CONE level, the
Brattle recommendation, initially supported by PJM, would yield price values for Point 1

2 Id. at 99.
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that are 56% to 100% higher®* than under the current VRR Curve. Yet such EAS
proportions to CONE are in the range of those posted for recent RPM BRAs.” These
types of EAS levels are not the anomalously high EAS conditions that Brattle found in its
probabilistic market simulations could lead to significantly degraded VRR Curve
performance.

Package 13 therefore proposed to more narrowly target the curve collapse concern
by setting a gross CONE floor under the high-price segment of the VRR eCurve. Under
normal or low EAS conditions, the VRR Curve will be just as it is today. But when
unusually high EAS conditions might result in a very large offset to CONE and produce
an unacceptably low value for the portion of the curve at 1.5 X Net CONE that is
intended to reflect shortage conditions, that part of the curve will not be allowed to drop
below gross CONE. The chart above also compares the point 1 price values between the
Brattle proposal initially supported by PJM and the Package 13 approach and shows that
the Package 13 approach adequately addresses the “curve collapse” concern. Moreover,
even beyond the anomalous conditions that might provoke a total curve collapse, the
Package 13 approach assures new entry project developers that, even if energy prices
spike for a few years before an auction, the clearing price under tight capacity conditions
(3% or more below the installed reserve margin) will cover the full Cost of New Entry,
with zero assumed contribution from energy or ancillary service revenues.

4 When the EAS revenues equal one-half the value of CONE, the current Point 1 on

the VRR Curve equals .75 times CONE. Under the Brattle/initial PJM
recommendation, Point 1 would be double that, i.e., 1.5 times CONE. When EAS
values equal one-quarter the value of CONE, the current Point 1 on the VRR
Curve equals 1.125 times CONE, while the Brattle/initial PJM recommendation
would put Point 1 more than 50% higher, at 1.75 CONE.

» For example, in the past three BRAs, the EAS offset for 4 of the 5 CONE Areas
has been in the range of 24-50% of the CONE value; in CONE Area 3, it has been
below 10%:

CONE CONE CONE CONE CONE

Area 1l Area 2 Area 3 Area 4 Area 5
2014/2015 32.1% 35.4% 6.1% 24.0% 29.5%
2013/2014 32.4% 36.4% 6.7% 23.3% 31.1%

2012/2013 40.5% 46.6% 9.6%
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2. Proposed Tariff Change.

To adopt the stakeholders’ Package 13 change on this issue, PJM is revising the
Tariff’s definition of point 1 on the VRR curve so that the price element is based on “{the
greater of [the Cost of New Entry] or [1.5 times (the Cost of New Entry minus the Net
Energy and Ancillary Service Revenue Offset)]}.”** Whichever of these two values is
used (i.e., gross CONE or 1.5 X Net CONE), it will be converted to an unforced capacity
basis by the remaining unchanged language of the section.

C. Updates to the Cost of New Entry.

1. Background.

The Cost of New Entry is an estimate of the total project capital cost and annual
fixed O&M expenses of a new generating plant of a type likely to provide incremental
capacity to the PJM Region in the forward Delivery Year addressed by the RPM
auctions. The Tariff defines that representative new entry plant, or “Reference
Resource,” as a combustion turbine power plant.”’

The CONE values as initially stated in the Tariff when RPM was first adopted in
2006, and as updated in 2009, have consistently been based on detailed, “bottom-up”
estimates of the components of a representative new entry project.”® Thus, capital costs
include, for example, the turbine power package and other major materials, land, station
equipment, buildings, necessary gas pipeline and electric transmission infrastructure,
emissions control equipment, permitting costs, and any contingency. The ongoing fixed
O&M expenses include, for example, labor, outside contractor costs for operations or
maintenance, property taxes, insurance, overheads, and regulatory expenses. The CONE
in each case was developed using a financial model that includes estimates of the likely
debt cost, required internal rate of return, income taxes, and the project’s economic life.
Each CONE estimate has been provided by independent expert consultants, relying to the
extent necessary on specialized expertise of other engineering or consulting firms with
project management, O&M, permitting, environmental, or other experience.

26 Tariff, Attachment DD, section 5.10(a)(i) (eTariff record OATT Attachment
DD.5.10).

27 Id. (eTariff record OATT Attachment DD.2).

28 See, e.g., PIM Interconnection, L.L.C., 126 FERC q 61,275, at P 36 (2009)
(“March 2009 RPM Order”) (“PJM provided a detailed engineering study to
support the CONE values contained in [its original] filing [and] [t]hat study also
shows that the CONE values [ultimately proposed by PJM] are just and
reasonable”).
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The Tariff contains separate CONE estimates for each of five “CONE Areas” that
are defined in terms of the transmission owner zones they encompass, i.e.:

— CONE Area 1: Eastern MAAC (PS, JCP&L, AE, PECO, DPL, RECO);

— CONE Area 2: Southwest MAAC (PEPCo and BG&E)

— CONE Area 3: Rest of RTO (AEP, Dayton, ComEd, APS, DQL, ATSI, DEOK);
— CONE Area 4: Western MAAC (PPL, MetEd, Penelec); and

— CONE Area 5: Dominion.

In 2009, the Commission approved a mechanism for automatic updates to the
CONE values based on changes in a well-recognized utility construction cost index,
known as the Handy-Whitman index, that “supplies a known and unbiased adjustment
factor to change CONE values in years that are not subject to a full review.”” PIM still
must review the CONE values every three years, and retains the right at any time to file
under section 205 to change any CONE values. The index ensures that the CONE values
will be kept up to date with the latest trends in electric plant construction costs in the
years between PJM’s submission of section 205 CONE changes.

For this triennial review, PJM followed the same approach that yielded the CONE
values previously approved by the Commission. In addition to the RPM Performance
Assessment, Brattle prepared a detailed estimate of the Cost of New Entry for use in the
VRR Curve. The results of Brattle’s review and analysis are set forth in its report entitled
“Cost of New Entry Estimates for Combustion Turbine and Combined Cycle Plants in
PJIM” (*“2011 CONE Study”). Attached as Exhibit 2 to Dr. Newell’s affidavit. A copy of
that report is included with this filing, along with an affidavit of Dr. Samuel A. Newell,
the Brattle Principal who led the CONE review and analysis. As explained by Dr.
Newell, Brattle prepared the 2011 CONE Study in cooperation with CH2M HILL, a
major engineering, procurement, and construction company with extensive experience in
the design and construction of power plants, and Wood Group, a power plant O&M
services provider.

The 2011 CONE Study, in its scope, approach, and level of detail, generally
tracks the prior studies accepted by the Commission as adequate support for new RPM
CONE values.

29 PJM Interconnection, L.L.C., 129 FERC 9 61,090, at P 38 (2009) (“October 2009
RPM Order”).
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2. Resource Type.

PJM proposes no change to the current Tariff requirement that the “Reference
Resource” used for the CONE estimate is a combustion turbine (“CT”) power plant.
Moreover, as the Commission has recognized,3°a Net CONE based on a combustion
turbine plant will have the lowest EAS offset of any resource type, and therefore would
be the least affected by possible variance of actual energy market conditions from the
conditions implicitly assumed in the EAS estimate.”'

PJM is, however, updating the Reference Resource definition to reflect the more
efficient heat rate produced by the latest combustion turbine model that is assumed for
the CONE estimate, and to recognize differing requirements among the CONE Areas for
emissions control technology..

3. Updated CONE Values.

As explained by Dr. Newell, Brattle reviewed and updated the technical
specifications of the reference CT plant based primarily on the “revealed preference” of
generation developers in the PJM Region and around the U.S. as reflected by recent
installations of CT plants. Based on those considerations and discussions with CH2M
HILL, Brattle based the CONE on a multi-turbine configuration employing the General
Electric Frame 7FA turbine (as have all prior RPM CONE estimates) updated to reflect
the latest 7FA turbine model, which provides higher installed capacity and a more
efficient heat rate.’> As more fully explained in the 2011 CONE Study, the CT plant
configuration includes selective catalytic reduction (“SCR”) technology to control
nitrogen oxide (“NOy”) emissions where needed to meet air quality requirements, based
on emerging trends in air quality regulation and simple-cycle turbine project
development.™

30 March 2009 RPM Order at P 39 (“combined cycle plants have more variable EAS
revenues, and therefore, present significant estimating uncertainties”).

! By comparison, the gross CONE estimate is likely to be less variable, simply

because plant construction costs are less volatile than energy prices.

32 The plant’s net heat rate is 10.094 MMbtuw/kWh at 59 °F with SCR technology
and 10.036 MMbtu/kWh at 59 °F without that technology.

Specifically, SCR is included in the plant configurations in CONE Areas 1, 2, 3,
and 4, but not in CONE Area 5, in accordance with Brattle’s findings on this
issue..

33
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Brattle identified an appropriate site within each CONE Area for construction of the
representative plant based on considerations including proximity to electric transmission
infrastructure, access to major natural gas pipelines, site attractiveness as indicated by
recently built power plants, and availability of vacant industrial land.

The CONE estimates assume a project entering service by June 1, 2015 and are
calculated on a levelized basis over the new entry plant’s assumed twenty-year life. The
2011 CONE Study found that, when using a nominal levelized financial model, the
estimated June 1, 2015 CONE figures for the CT plant in each CONE Area are as
follows:

CONE Area CT Level-Nominal
Gross CONE

($/MW-y)
CONE Area 1 $134,000
CONE Area 2 $123,700
CONE Area 3 $123,500
CONE Area 4 $130,100
CONE Area 5 $111,000

These CONE values are lower for each CONE Area than those that would result from
adjusting the 2014-15 Delivery Year values produced under the current Tariff for one
year of inflation. As explained in the 2011 CONE Study, Brattle’s 2011 estimates are
lower primarily due to reductions (relative to inflation-adjusted prior CONE estimates) in
equipment, materials, and labor costs, as well as economies of scale associated with the
larger turbine model used for the latest estimate.”*

The Package 13 alternative set of triennial review changes that received the most
stakeholder support adopts the CONE values set forth in the table above, but would
eliminate the Tariff’s current Handy-Whitman index adjustment method. Alternatively,
Package 13 would keep the Handy-Whitman adjustments, but base the 2015-16 Delivery
Year CONE values on the “real levelized” financial model, rather than the “nominal
levelized” approach.®

. 2011 CONE Study at 2.

3 As explained by the Commission earlier this year, the real levelized approach:

produces lower numbers in the early years of a project’s life and
higher numbers in the later years [compared to nominal levelized],
by assuming that plant revenue requirements will increase each
year to reflect a 2.5 percent annual increase in operating expenses.

(continued...)
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In its sole departure from Package 13, PJM is not changing either of these current
practices. As with each prior Commission-accepted CONE estimate, PJM is basing the
latest CONE values on the nominal levelized approach. Nor is PJM proposing any
change to the Handy-Whitman index adjustment approach that the Commission approved
two years ago.

The Commission has consistently accepted use of the nominal levelized approach
in RPM as just and reasonable, and has rejected attempts to compel PJM to base generic
CONE values (such as those used in the VRR Curve) on the real levelized basis.*
Indeed, the Commission reaffirmed just two weeks ago that “the nominal levelized
method is a just and reasonable method of modeling a competitive bid, in part because it
is a reasonable method of modeling a competitive first-year offer based upon typical
cash flow streams associated with financing” and is consistent with “the mortgage-like
cash stream associated with project finance.™’

Moreover, although Brattle recommends in the RPM Performance Assessment
that PJM and its stakeholders “consider transitioning” to a real levelized approach for
CONE, Brattle’s recommendation is expressly conditioned on PJM’s adoption of
Brattle’s recommended changes to the EAS calculation method.”® But PJM is not
adopting Brattle’s recommended change to a projected EAS calculation based on PJIM
future market simulations or forward fuel and power indices. Nor did Package 13
propose to change the EAS method to one based on such simulations or forward indices.

Moreover, as explained by Dr. Paul M. Sotkiewicz in his affidavit, Brattle’s
assumption of a steady-state condition in which risk-neutral project developers
confidently anticipate regular annual increases in their revenues at the inflation rate does
not account for either the real world risks and uncertainties that can cause project
developers to hold back on their investments if they are not assured of a satisfactory
revenue stream. Simply put, the Commission was correct to affirm just two weeks ago
that a real levelized approach is problematic in a generic CONE calculation, and the
Brattle observations do not provide a compelling reason for the Commission to make a
sudden and dramatic reversal on that issue.

(...continued)
PJM Interconnection, L.L.C., 135 FERC 4 61,022, at P 34, n.28 (2011).

3 Id., 135 FERC 9 61,022, at PP 49-51.

37 PJM Interconnection, L.L.C., 137 FERC q 61,145, at P 32 (2011) (“MOPR
Rehearing Order”).

38 RPM Performance Assessment at 85.
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Nor is there any basis for striking the Handy-Whitman index adjustment from the
Tariff. Brattle did not recommend this change, and the Handy-Whitman index approach
is not incompatible with use of a nominal levelized model. The Commission accepted
the Handy-Whitman approach in the October 2009 RPM Order even though the CONE
update that the Commission approved earlier that year was based on a nominal levelized
analysis. As the Commission found in accepting the Handy-Whitman index approach,
basing CONE values “upon a known and unbiased formula” can help “market
participants . . . gain a higher degree of certainty regarding forecasted CONE values”
which should “facilitate capacity market stability that will foster the locational
construction of new resources and promote conditions conducive to long-term contracts
for capacity resources.””

Accordingly, PIM is revising the Tariff to adopt for the 2015-16 Delivery Year
the CONE values set forth in the table above.

4. RTO Region Price.

The 2011 CONE Study did not specify a CONE value for the PJM Region as a
whole. Such a value is needed, however, to construct a VRR Curve representative of the
entire PJM footprint. In this filing, PJM adopts the Package 13 approach, favored by
most stakeholders, of setting a Net CONE for the PJM Region equal to the median of the
Net CONE values calculated for the five CONE Areas.

This approach is reasonable. The Tariff currently requires PJM to calculate an
EAS offset for the PIM Region based on system-average LMPs,* so PJM’s previously
approved practice already uses a measure of central tendency in the region-wide Net
CONE calculation. The stated gross CONE value for the PIM Region now in the Tariff
corresponds to the lowest gross CONE value for any CONE Area, but nothing in the
Tariff or in any Commission order requires PJM to base the region-wide gross CONE on
the lowest CONE Area CONE value. Using the lowest gross CONE value from the
CONE Areas in the current circumstances would be unreasonable. The lowest value
shown above (i.e., the CONE Area 5 value) differs materially from the others because it
does not include SCR. Therefore, that value is unreasonably low relative to the rest of
the PJM Region where state or federal environmental rules indicate the need for SCR
technology to reduce emissionsNOy that lead to the formation of ozone. By contrast,
using the median Net CONE will eliminate any extreme Net CONE observations, and as
a measure of central tendency is consistent with the current effective practice of using the
system-average LMPs in the EAS calculation. Therefore, using the median Net CONE
will make the PJM Region price more representative of pricing throughout the PIM
footprint.

39 October 2009 RPM Order at P 38.

40 Tariff, Attachment DD, section 5.10(a)(vi) (eTariff record OATT Attachment
DD.5.10).
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To effectuate this Package 13 element, PJM is eliminating the value currently
referenced in the Tariff as the CONE for the PJM Region, deleting the language that
describes how to calculate an EAS estimate for the PJM Region, and adding language
that directs PJM to adopt as the PJM Region Net CONE the median value of the Net
CONEs calculated for the CONE Areas. This change also requires PJM to move from
section 5.10(a)(v)(B) to section 5.10(a)(v)(A) existing text that describes how to perform
the EAS calculation for the CONE Areas.

PJM also is clarifying in the Tariff that, to the extent a gross CONE value is
needed for the PJM Region,*' it will be the gross CONE component of the CONE Area
that has the median Net CONE.

C. Revision to Net EAS Revenue Offset Methodology.

1. Background.

The current Tariff directs PJM to estimate the energy revenues that the Reference
Resource would receive based on actual LMPs and fuel prices for the most recent three
calendar years, the heat rate of the Reference Resource, and an assumption that the
resource would be dispatched on a “Peak Hour Dispatch” basis. The Tariff defines Peak
Hour Dispatch in terms of real-time LMPs;* it does not consider LMPs in the Day-ahead
Energy Market. Indeed, the current method implicitly assumes that a capacity resource
like the Reference Resource is never committed in the Day-ahead Energy Market.

In the proceedings earlier this year on the MOPR, some parties objected to use of
a real-time-only dispatch assumption for the MOPR screen value, noting that the
assumption was particularly inappropriate for the combined-cycle plants to which MOPR
might apply. In a request for clarification on that issue, PJM committed to explore it
further in a stakeholder process this year. In response, the Commission clarified that it
did not intend to preclude parties from pursuing issues such as “the use of day-ahead
prices for calculating energy and ancillary service offsets.”* Indeed, the Commission
added, in response to the separate rehearing requests on the merits of using only real-time
LMPs, that “other methodologies could be used to estimate energy and ancillary services

H Gross CONE has little application outside its use in calculating Net CONE. One

area, however, in which a gross CONE value will be used is the proposed

calculation, described above, of point 1 on the VRR Curve as the greater of gross
CONE or 1.5 times Net CONE.

42 Tariff, Attachment DD, section 2.46 (eTariff record OATT Attachment DD.2)..
2 MOPR Rehearing Order at P 34.
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revenue for CT and CC units based upon the actual unit commitment process (and PJM
may wish to examine such methods).”**

The stakeholders discussed this issue for several months, both in the context of
the MOPR and the VRR Curve. Brattle noted this same issue in the RPM Performance
Assessment, observing that “the peak-hour dispatch methodology only uses real-time
prices, which is not consistent with the fact that the majority [of] revenues are obtained
through day-ahead commitments, even for CTs.”* The report noted that not only do “CC
plants earn most of their revenues in the day-ahead market,” but “even new CT plants
similar to the reference technology earn only approximately 40% of their energy revenues
in the [real-time] market, compared to 100% assumed in the current dispatch
methodology.”*® The RPM Performance Assessment therefore recommended that “the
dispatch logic should attempt to replicate realistic participation in both the day-ahead and
real-time energy markets.”*’

Upon issuance of the RPM Performance Assessment, PJM recommended
modifying the EAS methodology to reflect commitment of the Reference Resource in the
Day-ahead Energy Market to the extent economic on a Peak-Hour dispatch basis. The
stakeholders’ Package 13 alternative also included this same EAS change in its triennial
review recommendations. Accordingly, PJM proposes such a change in this filing.

Brattle also recommends in the RPM Performance Assessment that PJM and its
stakeholders “continue to consider” the possibility of developing “acceptable forward-
looking or equilibrium-based methodologies to determine the E&AS offset.”*® Brattle
bases its recommendation on shortcomings that it identifies in the current estimating
approach that relies on historic data. But Brattle recognizes that PJM, stakeholders, and
the Commission have previously rejected both of Brattle’s suggested alternative
approaches, i.e., future market simulations and price forecasts by PJM, and complex
forecasts based on forward prices for fuel and power.

PJM understands the concerns Brattle has raised with the historic EAS estimating
method, but does not believe there is a compelling need for a dramatic change in the EAS
estimating method at this time. PJM notes that none of the stakeholder-developed
alternative package approaches to the triennial review presented to the Members
Committee included a new forward-looking EAS estimating method. The change

M Id. atP 31.

+ RPM Performance Assessment at 88.

Id., citing the PJM Region Independent Market Monitor’s September 29, 2009
analysis “CT Revenues: Day-Ahead vs. Real-Time.”

47 1d.
48 Id. at 91.

46
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adopted here, to add consideration of day-ahead prices, should improve the accuracy of
the historic method, and is not intended to foreclose any future attempts to develop
forward-looking estimating methods that are shown to be transparent, reproducible, and
reliably more accurate than current methods.

2. Proposed Tariff Change.

PJM is revising the Peak-Hour Dispatch definition in the Tariff to provide that the
Reference Resource will be committed first in the Day-ahead Energy Market if economic
on a peak-hour basis. The revised definition provides that, to the extent not committed in
the Day-ahead Energy Market, the Reference Resource will be dispatched in the Real-
time Energy Market if economic on a peak-hour basis. PJM is not proposing any other
change to the mechanics or details of the peak-hour test; rather PJM is simply proposing
to apply that test in both the day-ahead and real-time markets. Under this approach, there
is no pre-determined split between the day-ahead and real-time markets. Whether and the
extent to which the Reference Resource is committed in the Day-ahead and/or Real-time
Energy Markets will be determined by whether the plant is economic over the given
hourly blocks, based on its assumed heat rate, historic fuel prices, historic day-ahead
LMPs, and historic real-time LMPs.

III. TARIFF CHANGE RESULTING FROM PERFORMANCE
ASSESSMENT.

A. Background.

The 2006 settlement that established RPM included a requirement, embodied in
the Tariff, that “[w]ithin six months after the end of the fourth Delivery Year, the Office
of the Interconnection shall prepare, provide to Members, and file with FERC an
assessment of the performance of the Reliability Pricing Model.”*’

RPM was approved in December 2006, with the first BRA held in May 2007 and
the first RPM Delivery Year extending from June 1, 2007 to May 31, 2008. The fourth
Delivery Year began on June 1, 2010 and ended on May 31, 2011.

PJM retained Brattle to conduct the required performance assessment. Brattle
considered not only the four Delivery Years that have been completed to date, but also
the performance of RPM reflected in auctions conducted for Delivery Years through May
31, 2015, “to assess RPM’s effectiveness in encouraging and sustaining sufficient
capacity investments for reliability.””® Brattle also conducted stakeholder interviews to
identify key areas of concern; evaluated individual design elements of RPM (such as the

4 Tariff, Attachment DD, section 17.6.

RPM Performance Assessment at 1.
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VRR Curve and EAS offset methodology, as discussed above); and performed a
probabilistic simulation analysis of RPM’s performance.”!

B. Brattle’s Report.

Brattle completed its report in August 2011, and PJM posted the report to its

website. In fulfillment of its obligations under section 17.6 of the Tariff, PJM herewith
presents Brattle’s report, i.e., the RPM Performance Assessment, to the Commission.”

The report’s primary finding is that “RPM is performing well.”>> More

specifically, the RPM Performance Assessment’s key findings are that:

RPM has attracted and retained sufficient capacity to maintain resource adequacy
in the RTO and in all LDAs, in spite of environmental and other challenges faced
by suppliers.

Since RPM was implemented, a total of 28,400 MW of installed capacity from
new resources have been committed, including additions of 11,800 MW of
demand side resources, 6,900 MW of increased imports and decreased exports,
and 4,800 MW of new generation.

In all LDAs, net resource additions have been more than sufficient to meet
reliability requirements.

RPM has greatly facilitated competition among various types of capacity
resources, attracting commitments from new generation and new DR resources,
retaining existing generation, and supporting the upgrade of existing plants at
prices below the cost of new generation.

Competition in RPM’s centralized forward auctions has also allowed owners of
aging coal plants to make more informed decisions about whether to invest in
environmental retrofits or start planning to retire the units, particularly in the most
recent auction for the 2014-15 Delivery Year.

As a result of offers from a wide variety of new resources, particularly demand
response resources, the BRA supply curves have become smoother and less steep
over time, mitigating the steep offer curves in the first few auctions, increasing
competition between resources in the recent auctions and reducing price volatility
going forward.

BRA prices have been consistent with the supply and demand for capacity, with
prices volatile due to market fundamentals, but below Net CONE after the

51

52

53

Id.

Brattle made some minor corrections to the report after it was first posted in
August. The attached copy reflects all such corrections and edits made by Brattle;
all of which have previously been posted on PJM’s website.

RPM Performance Assessment at 1.
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transition period, reflecting that new generation was not needed to maintain
resource adequacy given the availability of lower-cost alternatives.

e Clearing prices in the incremental auctions have been persistently below BRA
prices, in part reflecting low incremental demand for capacity due to declines in
load forecast and increased transmission capabilities.

Notwithstanding the overall favorable findings, Brattle also made several
recommendations for changes to further enhance RPM’s performance in sustaining and
attracting investment to ensure PJM has sufficient capacity resources to meet resource
adequacy and reliability objectives, as discussed below.

C. Stakeholder Process.

Following the posting of the RPM Performance Assessment in August 2011, PJIM
facilitated a stakeholder process to consider possible Tariff or business rule changes in
light of Brattle’s findings and recommendations. Some of Brattle’s key recommended
Tariff changes in the RPM Performance Assessment related to the triennial review items,
i.e., the VRR Curve shape, selection of the Reference Resource, CONE and the EAS
estimating method. Those items were considered on a slightly different track by the
stakeholders to meet the Tariff-prescribed deadlines for the triennial review, and are
discussed in the prior sections of this transmittal.

Aside from the triennial review items, Brattle also recommended a few other
changes. While the stakeholders considered those recommendations, none of Brattle’s
suggested changes that would necessitate a Tariff amendment received the two-thirds
(sector-weighted) vote required for formal endorsement by the Members Committee.

Of those other Brattle recommendations, PJM is electing to adopt one at this time
and thus submits herewith the required section 205 Tariff change. That change, i.e.,
retaining the overall 2.5 percent Short-Term Resource Procurement Target (“STRPT”) or
load “hold-back” but eliminating the subsidiary hold-backs that apply only to the
minimum requirements for two resource categories, is discussed below. PIM believes
that some of the other Brattle recommendations may have merit and would enhance
RPM’s performance but more stakeholder discussion is required to consider these
recommendations. Therefore, PJM will invite further stakeholder consideration of the
additional Brattle recommendations which may result in additional Tariff revisions in
subsequent filings.
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D. Elimination of “Hold-Back” From the Minimum Requirements for
Certain Types of Capacity Resources.

1. Background.

In the March 2009 RPM Order, the Commission approved PJM’s proposed
elimination from RPM (effective with the 2012-13 Delivery Year) of Interruptible Load
for Reliability (“ILR”), which was a form of demand response that did not have to
commit in the forward auctions but instead could wait until just before the start of the
Delivery Year to commit to PJM, while still receiving essentially the same economic
benefits as Demand Resources that commit three years forward.”* To mitigate some of
the impact of eliminating ILR, the Commission approved new Tariff provisions that
effectively defer to the Incremental Auctions a portion of the resources otherwise targeted
for procurement in the BRA. This adjustment, known as the STRPT™ or “hold-back,”
reduces the Reliability Requirement that is targeted for procurement in the BRA, and then
adds that reduction to the quantities that PJM seeks to procure in the Incremental
Auctions. Since the Incremental Auctions range from two years to four months before
the Delivery Year, this deferral helps ensure that capacity sellers that are not able to
commit their resources three years in advance have an opportunity to commit to PJM
closer to the Delivery Year. Indeed, the Commission went even further than PJM on this
issue. PJM proposed to recoup an equal one-third share of the hold-back in each of the
three Incremental Auctions, but the Commission ordered PJM instead to overweight the
recovery towards the Third (and final) Incremental Auction, and thereby “allow greater
participation, as close as possible to the Delivery Year, of short lead time resources.”°

Earlier this year, the Commission approved Tariff changes proposed by PJM to
establish multiple types of Demand Resource products as a market-based approach to
addressing reliability concerns about possible over-reliance on PJM’s pre-existing
Demand Resource product that has strict limits on its availability.”” Specifically, the
long-standing Demand Resource product that need be available only ten times over a
three-month summer season, for no more than six hours at a time, was renamed Limited
Demand Resources, but otherwise unchanged. PJM added two new products known as
Annual Resources, that are available year-round, and Extended Summer Demand
Resources, that are available an unlimited number of times over a five-month “extended”
summer season. Annual Resources can include any type of resource, i.e., generation,
energy efficiency, or demand response, so long as it is available year-round.

>4 March 2009 RPM Order at P 83.

> See Tariff, Attachment DD, section 2.65A (eTariff Record OATT Attachment
DD.2).

%6 March 2009 RPM Order at P 84.
37 PJM Interconnection, L.L.C., 134 FERC 9 61,066 (2011).
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Rather than eliminate Limited Demand Resources, or impose hard ceilings on the
commitment level for Limited Demand Resources, PJM proposed, and the Commission
approved, setting minimum requirements for Annual Resources, and for the sum of
Annual and Extended Summer Resources, and allowing price separation, i.e., higher
compensation for higher-valued products, when one or both of those minimum
requirements are not satisfied. Indeed, the Commission expressly rejected calls for
elimination or phase-out of Limited Demand Resources, agreeing with PJM that there
was no evidence that “the current demand resource product [is] unjust and unreasonable,”
only that PJM “must not place over-reliance on this product, given the limits on when it
is required to respond.”® Thus, while the new rules can, in operation, produce price
incentives that may lead to a natural development of more resources that have fewer
limits on their availability, PJM has strenuously avoided Tariff changes that would raise
barriers to entry by Limited Demand Resources, or any by other types of Demand
Resources.

As part of the rules establishing the two new Demand Resource products, PJIM
proposed to apply the hold-back to the minimum requirements for the two new products,
as well as applying them to the overall load level of all resources that are targeted for
procurement in the BRA. More specifically, PJM subtracts the STRPT from both the
Minimum Annual Resource Requirement” and the Extended Summer Resource
Requirement.””  To be clear, these rules establish “layered” requirements—first a
minimum amount of Annual Resources; second, on top of the first layer, a minimum
requirement for the sum of Annual Resources and Extended Summer Resources; and
third, on top of the two previous layers, an overall resource requirement. The full hold-
back, not a prorated share, is subtracted from each of these “layers.” The rationale for
this change in the hold-back was not extensively discussed in PJM’s initial filing in that
proceeding (PJM offered it simply as a corresponding reduction to preserve the overall
hold-back) and has been in effect for only one auction—the May 2011 BRA for the 2014-
15 Delivery Year.

In the 2014-15 BRA, PJM cleared a substantial quantity of Demand Resources,
primarily as Limited Demand Resources. Specifically, the BRA cleared 12,166 MW of
Limited DR, 1,441 MW of Extended Summer Demand Resources, and 512 MW of

58 Id. at P 32.

> The Minimum Annual Resource Requirement is the amount of Annual Resources,

i.e., generation or Demand Resources, or energy efficiency resources, that are
available year-round, targeted for procurement in the BRA.

60 The Extended Summer Resource Requirement is the amount of Extended Summer

Resources, i.e., Demand Resources that are available for more hours of the day,
and more days of the year than traditional Limited Demand Resources, targeted
for procurement in the BRA.
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Demand Resources that qualified as Annual Resources.”’ Prices separated for the
product types in that auction. In order to meet the minimum requirement for the
combination of Annual and Extended Summer Resources, PJM had to clear higher-priced
offers for those two resource types. But PJM paid that price premium only until it
cleared the required minimum quantity for those two resource types, and did not clear
any more of those higher-priced resources after it satisfied the minimum.

2. The Recent Revisions to the Hold-back Can Operate To Limit
Participation by Short LLead Time Resources in the Incremental
Actions, Contrary to the Hold-back’s Original Purpose.

Brattle reviewed these new hold-back rules in the RPM Performance Assessment
and concluded that “[t]he result of this approach is that the STRPT quantity held back is
Annual capacity, which means the resources procured in the incremental auctions for the
2014/15 Delivery Year will be primarily for Annual capacity.”®* Brattle’s point is well-
taken and highlights some significant adverse unintended consequences of the recently
implemented changes to the hold-back rules.

As Dr. Sotkiewicz shows in his affidavit, the minimum requirements in the May
2011 BRA for Annual Resources was 128,450 MW, for the sum of Extended Summer
and for Annual Resources was 137,809 MW, and for all resources (i.e., the overall
Reliability Requirement) was 144,615 MW. These values reflect a reduction in each case
by the calculated hold-back quantity of 3,708 MW, which, per the current Tariff as
explained above, is subtracted from each of these “layered” requirements. The BRA
cleared enough Annual Resources to satisfy the Annual Resource Requirement without
price separation, but, as noted above, had to pay higher prices to clear enough combined
Annual and Extended Summer Resources to meet the minimum requirement for those
combined resources, and stopped procuring those higher-priced resource types as soon as
it satisfied that minimum. The difference between that combined minimum Annual and
Extended Summer Resource requirement, 137,809 MW, and the total resource quantity
cleared in the BRA, 149,975 MW, reflects the amount of Limited Demand Resources
cleared in the BRA, i.e., 12,166 MW as noted earlier.

As Dr. Sotkiewicz explains in his affidavit, in the three Incremental Auctions for
the 2014-15 Delivery Year, the overall hold-back of 3,708 MW must come entirely from
Annual or Extended Summer Resources (assuming no change in the Reliability
Requirement from the BRA to the Incremental Auctions), because the overall hold-back
of 3,708 MW equals the hold-back from the combined minimum Annual and Extended

ol See PIM’s report on the May 2011 BRA (“2014-15 BRA Reporrt”), at page 7,
available at http://www.pjm.com/markets-and-operations/rpm/~/media/markets-
ops/rpm/rpm-auction-info/20110513-2014-15-base -residual-auction-reportt.ashx

62 RPM Performance Assessment at 143.
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Summer Resource requirement of 3,708 MW. As explained above, PIM stopped
procuring those resources in the BRA as soon as it hit the minimum for those combined
resources—which in the BRA was reduced by the full amount of the hold-back: 3,708
MW.

Therefore, under the current rules, absent an increase in the overall Reliability
Requirement,”® Limited Demand Resources will not be eligible to meet the hold-back
capacity that PIM will seek to procure for the region in the Incremental Auctions. Either
Annual Resources or Extended Summer Resources can be used to recoup that hold-back
in the Incremental Auctions, but Limited Demand Resources cannot. As Dr. Sotkiewicz
observes, “Limited DR might as well not even participate in the IAs (under this scenario)
because they cannot be selected to clear.”®*

In other words, the current rules can foreclose the very opportunity that the
Commission approved the hold-back to address, i.e., the opportunity for short-lead time
resources (that may not be able to commit three years forward) to participate in RPM
auctions closer to the Delivery Year. Under the current rules, Limited Demand
Resources cannot be selected in the Incremental Auctions to satisfy the deferred hold-
back quantity in the very first year these rules have been applied. Foreclosing Limited
Demand Resources from the Incremental Auctions closes off the opportunity to commit
closer to the Delivery Year for the largest single source of short lead time resources.
Limited Demand Resources comprised the largest category of Demand Resources offered
in the BRA for the 2014-15 Delivery Year, and was the largest category of Demand
Resources cleared in that BRA. Moreover, as discussed below, this rule also can, under
some circumstances, foreclose Extended Summer Resources from being used to satisfy
the hold-back in the Incremental Auctions.

The 2014-15 Delivery Year is not likely to be anomalous if the current rules are
maintained. Every BRA in which either the Minimum Annual Resource Requirement or
the minimum requirement for the combined Annual and Extended Summer Resources
binds will follow the same pattern. The BRA will procure only the minimum quantity for
that resource type assigned to the BRA. It will not procure above the minimum, because
that resource type will have price-separated, and the auction-clearing mechanism will not
pay an elevated price to procure any more than the minimum quantity needed for that
resource type. This means that the full amount of the hold-back for that resource type

63 If the Reliability Requirement increases by a threshold amount from the BRA to

the Incremental Auctions, the auction will seek to obtain offers from any type of
resource to satisfy that increased need for capacity. See Tariff, Attachment DD,
sections 5.4(c) and 5.12(a) — (b).

o4 Sotkiewicz Affidavit at Paragraph 24.
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will need to be procured in the Incremental Auctions;*> which in turn means that more
limited resources will not be selected in the Incremental Auctions to recoup the hold-
back.® If the Annual Resource constraint binds in the BRA, only Annual Resources will
be selected in the Incremental Auctions to recoup the hold-back. Neither Extended
Summer Resources nor Limited Demand Resources could be selected to recoup the hold-
back in that scenario. Similarly, if the constraint for the combined Annual and Extended
Summer Resources binds (as it did in the last BRA), only those two resource types would
be selected to recoup the hold-back in the Incremental Auctions; Limited Demand
Resources would not be selected.

In short, the hold-back rules that were put into effect earlier this year are having,
and likely will continue to have, an unintended effect of defeating much of the purpose
for which the hold-back was introduced, i.e., ensuring short lead time resources a
reasonable opportunity to commit in an RPM auction closer to the Delivery Year.

The Tariff changes in this filing, as described below, will correct these unintended
consequences and restore to short lead time resources the flexibility to participate in the
Incremental Auctions, as the Commission intended when it approved the hold-back. As
explained by Dr. Sotkiewicz, by removing the hold-back from the Minimum Annual
Resource Requirement and Minimum Extended Summer Resource Requirement in the
BRA, PJM will eliminate the possibility that it will be allowed to seek only Annual
Resources in the Incremental Auctions (if the Annual Resource constraint binds in the
BRA), or allowed to seek only a combination of Annual and Extended Summer
Resources in the Incremental Auctions (if the combined Annual-Extended Summer
Resource constraint binds in the BRA). This in turn eliminates the possibility that PJM
will be precluded from selecting Limited Demand Resources (or in some cases, precluded
from selecting Extended Summer Demand Resources) in the Incremental Auctions to
recoup the hold-back.

The Tariff revisions in this filing will restore the ability for all types of Demand
Resources to participate in the Incremental Auctions, and thus preserve the hold-back’s
purpose of ensuring commitment opportunities closer to the Delivery Year for short lead
time resources. It will remove the unintended barriers created by the hold-back changes
implemented earlier this year to Incremental Auction participation by Limited Demand

65 Per the Tariff, Attachment DD, section 5.12(b)(v), PJM will take into account the

quantities of Annual or Extended Summer Resources that clear the BRA when
determining what to procure in the Incremental Auctions, but if either constraint
binds in the BRA, and PJM procures in the BRA no more than the minimum (less
the hold-back) for that resource type in the BRA, that leaves PJM required to seek
the full hold-back in the Incremental Auctions in the form of that resource type.

66 Such resources would only be selected if needed to satisfy a separate requirement

to meet an increased Reliability Requirement.
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Resources and, potentially, Extended Summer Demand Resources. And since the Tariff
changes in this filing fully preserves the overall hold-back, all types of Demand
Resources—Annual, Extended Summer, or Limited Demand Resources —will still be
able to compete to satisfy the deferred hold-back quantity in the Incremental Auctions, if
they need that to implement their short lead time business model. Even if PJM is not
obliged to procure additional Annual or Extended Summer Resources in the Incremental
Auctions, as can happen under the current rule, those resource types still can offer in the
Incremental Auctions, and the overall hold-back ensures that there will be a supplemental
procurement of resources closer to the Delivery Year to meet the PJM Region’s overall
needs for resources for the Delivery Year.

This filing also preserves flexibility for all types of Demand Resources to
participate in the BRA. By eliminating the hold-back from the Minimum Annual
Resource Requirement and the Minimum Extended Summer Resource Requirement,
Annual Resources, including Annual Demand Resources, and Extended Summer
Demand Resources will have increased opportunities to clear in the BRA. And Limited
Demand Resources still will have ample opportunities to commit as PJM capacity in the
BRA. In the BRA, the overall Reliability Requirement is a milestone or target, not a
stopping point. The BRAs often procure more than the Reliability Requirement, as
happened in the last BRA. Indeed, in the last BRA, since the Minimum Extended
Summer Resource Requirement constraint bound, effectively the entire commitment
above that level consisted of Limited Demand Resources. This resource commitment
above the Reliability Requirement underscores the fundamental point that commitment of
Limited Demand Resources in the BRA is a function of price. Since the RPM auctions
clear above the Reliability Requirement only when it is economic to do so, Limited
Demand Resource suppliers can increase their chances of being committed in the BRA
by offering at an economic price. In addition, as the Commission expressly recognized
when approving the new Demand Resource product categories, Demand Resource
providers can aggregate end-use customers that might individually qualify only as
Limited Demand Resources into resources that in combination meet the standards for
Extended Summer or Annual Demand Resources.®’ Indeed, prospective capacity market
sellers demonstrated in the last BRA that they can qualify a substantial part of their
reduction capability as Annual or Extended Summer Resources. Over half of the Demand
Resource quantities offered were “coupled” offers (as described by Dr. Sotkiewicz) that
could qualify as either Limited Demand Resources or as one or more of the other, less
limited, resource types.®®

67 PJM Interconnection, L.L.C., 134 FERC 4 61,066, at P 32 (2011).
o8 See 2014-15 BRA Report at 7.
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3. The Current Hold-back Rules Create Needless Uncertainty for Longer
Lead Time Annual Resources That the Hold-back Was Never Intended to
Address.

As shown above, the revised hold-back rules implemented earlier this year can
skew the hold-back’s resource procurement deferral towards Annual Resources. But
Annual Resources overwhelmingly consist of generation resources, and generation
resources do not have short lead times for their development. Of most immediate
concern to the PJM Region, generation owners considering whether to invest in
emissions control retrofits or other capital improvements to keep certain of their
generators in service need ample time to permit and install those improvements, and the
Incremental Auctions likely do not provide enough time to suit that purpose. Certainly,
the Third Incremental Auction, to which recoupment of the hold-back is heavily
weighted, and which is held only four months before the Delivery Year, is wholly
inadequate to that purpose. This example simply underscores the fact that the hold-
back—designed to mitigate the impact of the elimination of “Interruptible Load for
Reliability,” was never intended to defer procurement of generation resources. But the
recently implemented hold-back changes likely will have exactly that effect.

4. As Brattle Found, the Current Hold-back Rules Can Suppress Prices in the
BRA for Annual Resources (Including Annual Demand Resources) and
Extended Summer Demand Resources.

In addition to noting the current rule’s skewing of the hold-back’s deferral toward
the Annual Resource category, Brattle also found in the RPM Performance Assessment
that the current hold-back rules could suppress prices in the BRA for both Annual and
Extended Summer Resources. Brattle found that the overall hold-back was unlikely to
suppress prices, but that the hold-back from the minimum Annual and Extended Summer
Resource Requirements could have that effect. Brattle therefore recommended that PJM
retain the overall hold-back, but stop subtracting it from the category-specific minimum
requirements.

To analyze this question, Brattle considered the extent to which sellers in the
various resource categories had flexibility to choose not to participate in the BRA and
seek potentially higher prices in the Incremental Auctions. Specifically, Brattle
compared the megawatt quantities of the overall hold-back for the region as a whole, for
Annual Resources, and for Extended Summer Resources, against the quantities of
capacity overall, and in each of those resource categories, that is not subject to a
requirement that it must offer in the BRA, and that is not subject to offer price mitigation.
Brattle found that, overall, the amount of capacity not subject to a must-offer or offer-
price mitigation requirement exceeded the overall hold-back, indicating that the overall
hold-back was not likely to distort prices (since it was less than the quantity of capacity
that in any event had the freedom to choose to offer into the Incremental Auctions rather
than into the BRA). Brattle’s analysis of this issue does not depend on the relative price
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level, historically or projected, between the BRAs and the Incremental Auctions. Their
focus was instead on the extent to which suppliers have the flexibility to exercise an
economic choice to offer into the BRA at their desired price, or sit out the BRA and
instead offer their desired price in the Incremental Auctions. Brattle’s observations about
the market power mitigation constraints on that flexibility apply regardless of clearing
price levels in the BRA or Incremental Auctions.

For both the specific resource categories, Brattle found that the quantity of
capacity not subject to a must-offer or offer-price-cap requirement was significantly less
than the hold-back quantity. In the case of Annual Resources, for example, this means
that sellers of those resources do not have the flexibility to shift their capacity from the
BRA to the Incremental Auctions in a quantity that matches the hold-back quantity for
those resources. Given these constraints, Brattle found that forcing procurement of part
of the minimum required Annual Resources out of the BRA and into the Incremental
Auctions simply distorts prices in the BRA. Since this rule can distort price for Annual
Resources, this necessarily means that it can distort prices for Annual Demand Resources
and Energy Efficiency Resources. Brattle found the same disadvantageous mismatch
between the extent of resource provider flexibility and the level of the hold-back quantity
for Extended Summer Demand Resources. Therefore, the potential price suppression that
Brattle found is a serious concern not only for generation, but also for Demand Resources
and Energy Efficiency Resources.

In sum, the RPM Performance Assessment found that the overall hold-back “does
not distort capacity prices because more than 2.5% of total resources offered are
unmitigated, allowing suppliers to freely adjust their offers or their decisions to
participate in BRAs versus incremental auctions.”® By contrast, “[h]olding back
procurement of 2.5% of these higher-quality [Annual and Extended Summer] resources
could suppress prices.””’ As Brattle explained, eliminating the hold-back for Annual
Resources, which mostly are generation, will “also add a safeguard to reduce the risk of
resource adequacy challenges in the face of retirement pressures on existing coal plants
from new EPA regulations” given that full procurement of Annual Resources “will
reduce the risk that existing resources do not clear due to artificially suppressed BRA
prices, which could lead to inefficient retirements of resources that may not be
replaceable in the short term.””" Moreover, Brattle found that eliminating the hold-back

69 RPM Performance Assessment at ix.

70 Id..

7 Id. at 147. See also United States Environmental Protection Agency 2003
Technical Support Package for Clear Skies, Section G: Factors Affecting the
Installation of  Pollution Control Technologies available at
http://www.epa.gov/air/clearskies/03technical package sectiong.pdf. It is
estimated that the installation of controls on existing coal units takes 27 months
for wet limestone scrubbers and 21 months for selective catalytic reduction.
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for these resource categories “will not substantially disadvantage short lead-time
resources, because DR accounts for most short lead-time supplies, few of which have
cleared as Annual or Extended Summer supplies.””?

In the RPM Performance Assessment therefore, Brattle recommended that PJM
retain the overall 2.5% hold-back, but eliminate any hold-back for Extended Summer and

Annual Resources.

5. Proposed Tariff Change.

PJM is revising the Tariff to implement Brattle’s recommended change on this
issue. PJM agrees with Brattle that the effect of the hold-back changes approved earlier
this year focuses the hold-back on Annual Resources, very few of which are the short-
term resources that were the intended focus of the hold-back. PJM also agrees with
Brattle that holding back Annual Resources from the BRA under the market power
mitigation conditions applicable to the vast majority of Annual Resources makes it likely
that the hold-back leads to inefficient price distortions and price suppression, and that it is
especially important at this time to send correct price signals to generation resources that
may be considering their retirement options in light of forthcoming EPA regulations
affecting the industry.”

Accordingly, PJM is revising the Tariff’s definitions of both the Minimum
Annual Resource Requirement’* and the Minimum Extended Summer Resource
Requirement”” to remove the clause that requires subtraction of the STRPT from the
calculation of those quantities for both the PJM Region as a whole and any relevant
LDAs.

2 RPM Performance Assessment at 147.

7 There is a considerable amount of coal-fired capacity in the PJM Region that

requires pollution control retrofits to continue operations in the future due to the
EPA-promulgated CSAPR and NESHAP rules. See Coal Capacity at Risk for
Retirement in PJM: Potential Impacts of the Finalized EPA Cross State Air
Pollution Rule and Proposed National Emissions Standard for Hazardous Air
Pollutants, August 26, 2011 available at
http://www.pjm.com/documents/~/media/documents/reports/20110826-coal-
capacity-at-risk-for-retirement.ashx

[ Tariff, Attachment DD, section 2.41D (eTariff record OATT Attachment DD.2).
» 1d., section 2.41E (eTariff record OATT Attachment DD.2).
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D. Non-Tariff Changes Approved By Stakeholders.

The RPM Performance Assessment also recommended several changes that,
while important to PJM and stakeholders, do not require Tariff changes. The Members
Committee endorsed these Performance Assessment-related changes at its last meeting
with a two-thirds supermajority (sector-weighted) vote in favor

Accordingly, to implement the relevant Brattle recommendations, PJM has
committed to provide stakeholders the following additional information::

e Capacity Emergency Transfer Limits (“CETLs”) for LDAs (in a similar
manner to the CETL calculations now performed for the RPM auction
parameter postings) as part of the 5-year-forward baseline analysis in the
regional transmission expansion planning process;

e identification of successive limiting elements for each LDA (unless there
is a large margin between CETL and the Capacity Emergency Transfer
Objective), assuming no change in the impedance of the network model to
calculate the next limiting facility; and

e asemi-annual load forecast update for zonal coincident peaks based on the
latest economic projections.

The PJM stakeholder process on planning issues is also considering changes that
would further address some of the planning-related recommendations in the RPM
Performance Assessment.

IV. RELATED AND CONFORMING CHANGES.
A. NEPA Clarifications.

A two-thirds supermajority of PJM stakeholders concluded that the existing
NEPA should be retained for the present with no substantive changes. They did agree,
however, that the language of the current NEPA provision could be clarified to eliminate
possible ambiguity in its application. The enclosed changes to the NEPA provision’
serve this purpose, making references more explicit, using more precise language, and
ensuring greater internal consistency among the NEPA provisions.

76 1d., section 5.14(c) (eTariff record OATT Attachment DD.5.14).
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Specifically, the enclosed NEPA changes:

e Clarify that to be eligible for NEPA treatment, a new entry resource
must be the marginal offer that sets the clearing price in the first BRA;

e Use more consistent language to recognize the possibility of minimum
block quantities and more clearly describe their treatment in the first
and subsequent Delivery Years;

e More precisely describe the capacity level on the VRR Curve to which
the NEPA sell offer must move the clearing point;

e Clarify that the NEPA plant’s sell offers in subsequent years must be
at the lesser of its sell offer in the first year or 90% of the Net CONE
in that first year;

e Confirms that the NEPA plant’s failure to submit a sell offer in the
second year that complies with the relevant NEPA conditions prevents
the seller from seeking the NEPA for that resource in the third year;
and

e Divides the NEPA provision into additional numbered subsections for
greater clarity and ease of reference.

As administrator of the Tariff, PIM views these changes as simply confirming the
existing intent of the NEPA provision and the manner in which PJM has applied or would
apply NEPA under the various scenarios that might arise for a NEPA resource. As such,
these changes are just and reasonable.

B. Date Certain to File Voluntary Long-Term Auction Provisions.

In the MOPR proceeding, PJM advised the Commission that a number of parties,
including state commissions, project developers, and members of the investment
community, had expressed to PJM concerns about whether the current NEPA provision is
providing adequate incentives for the addition of new capacity to the PJIM Region.
Recognizing the importance of this issue, PJM proposed to add to its Tariff a date certain
for PJM to conclude a stakeholder process on possible NEPA changes and file any
resulting Tariff changes deemed necessary by PJIM. PJM was cognizant, however, of the
concerns expressed by the Commission in the March 2009 RPM Order that changes to
NEPA should not result in undue discrimination between old and new resources.

PJM therefore proposed to add to the NEPA provision a new subsection requiring
that “[o]n or before October 1, 2011, PJM shall file with FERC under FPA section 205
revisions to [NEPA] as determined necessary by PIM following a stakeholder process.””’
PJM added that any such change would be intended “to address concerns expressed by

7 Id. at section 5.14(c)(8) (eTariff record OATT Attachment DD.5.14).
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some parties that [the current NEPA] may not provide adequate long-term revenue
assurances to support new entry” but also would “honor concerns expressed by FERC
and others that any such revisions must not lead to undue price discrimination between
existing and new resources.””®

By the end of September, it was clear that the stakeholders were continuing to
make progress on this issue, even though they had not yet come to a consensus. PJM
reported as such to the Commission by letter dated October 3, 2011 in the MOPR
proceeding. PJM’s letter also advised that it would be in a position to report further when
it submitted the RPM Performance Assessment at the end of November.

The subsequent stakeholder process has made clear that the stakeholders do not
support major changes to NEPA at this time, but do support further efforts to develop a
voluntary long-term auction within RPM that could serve as a new non-discriminatory
means of supporting capacity investment. The RPM Performance Assessment also
expressly supports the concept of a voluntary long-term auction.”” Such an auction would
precede the BRA; accordingly, there is little time to develop, file, and obtain Commission
approval for a new voluntary auction structure before the next BRA that is scheduled for
May 2012. PJM is committed, however, to pursuing development of this approach for
implementation before the following BRA, scheduled for May 2013.

Accordingly, PJIM is replacing the current outdated provision that set the October
1, 2011 target for filing NEPA changes with a new provision that provides:

On or before August 1, 2012, PJM shall file with FERC under FPA
section 205, as determined necessary by PJM following a stakeholder
process, tariff changes to establish a long-term auction process as a not
unduly discriminatory means to provide adequate long-term revenue
assurances to support new entry, as a supplement to or replacement of this
New Entry Price Adjustment.®

7 Tariff, Attachment DD, section 5.14(c)(8) (eTariff record OATT Attachment
DD.5.14).

RPM Performance Assessment at viii (supporting “PJM’s effort to add centralized
but voluntary auctions for long-term capacity products as a supplement to the 3-
year forward base auctions (e.g., for a duration of 3, 5, and 7 years starting with
the BRA delivery year)” as a means “[t]o increase forward price transparency and
facilitate bilateral long-term contracting” and “increase the transparency and
liquidity of the long-term capacity market without risking the kinds of distortions
that would be caused to auction prices . . . by broadening [NEPA]).”

80 Tariff, Attachment DD, section 5.14(c)(8) (eTariff record OATT Attachment
DD.5.14).

79
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C. Update to MOPR Asset Class Cost Estimates.

The current Tariff uses new entry cost estimates not only for the VRR Curve but
also in MOPR, under which PJM compares sell offers from CT and CC plants against Net
Asset Class CONEs for, respectively, CT and CC plants. The Commission has
repeatedly found that it is reasonable for the MOPR CONE estimates to be consistent
with the VRR Curve CONE estimates.

Recognizing this, Brattle’s 2011 CONE Study estimated gross CONE not only for
a CT plant but also for a CC plant. Brattle identified a 2x1 plant configuration as the
representative technology, consistent with the predominant plant type among recent CC
additions in PJM and nationally. And, like the representative CT plant described above,
employed the latest GE Frame 7FA.05 turbine model. Like most recently built CC
plants, the CC reference technology envisioned by Brattle uses SCR technology to
control NOy emissions. The plant’s net heat rate at 59° F is 6,722 btuw/kWh at full
baseload output without duct-firing. In the 2011 CONE Study, Brattle found that, when
using a nominal levelized financial model, the estimated June 1, 2015 CONE figures for
the CC plant in each CONE Area are as follows:*'

CONE Area CC Level-Nominal
Gross CONE

($/MW-y)
CONE Area 1 $168,200
CONE Area 2 $147,600
CONE Area 3 $162,200
CONE Area 4 $161,800
CONE Area 5 $143,800

Given the new detailed estimates provided in the 2011 CONE Study for both a CT
and CC plant, PJM is updating the Net Asset Class CONE values in the MOPR for both a
CC and CT plant. The CT CONE values will be the same as those discussed earlier in
this transmittal letter for the VRR Curve. The CC CONE values will be those set forth in
the table above. PJM also is revising the heat rate stated for the CC plant in the MOPR to
match the more efficient heat rate provided by the latest turbine model.

Finally, PJM is clarifying that the proposed new Peak-Hour Dispatch approach,
taking into account both day-ahead commitments and real-time dispatch for determining
revenues, will apply to the MOPR Net CONE values, just as proposed for use in
connection with the VRR Curve.

81 2011 CONE Study at 3.
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V. EFFECTIVE DATE.

PJM is required to post by February 1, 2012 the auction parameters for the next
RPM BRA, which is scheduled for May 2012. Those parameters include the VRR
Curves, the Cost of New Entry, the Net EAS Revenue Offsets, the minimum annual and
extended summer resource requirements, and the MOPR screen levels, all of which will
be affected by the Tariff changes in this filing. Accordingly, the enclosed revisions
incorporate an effective date of January 31, 2012, which is more than 60 days after the
date of this filing.

VI. CORRESPONDENCE

The following individuals are designated for inclusion on the official service list
in this proceeding and for receipt of any communications regarding this filing:

Craig Glazer Barry S. Spector

Vice President—Federal Government Policy Paul M. Flynn

PJM Interconnection, L.L.C. Wright & Talisman, P.C.

1200 G Street, N.W., Suite 600 1200 G Street, N.W., Suite 600

Washington, D.C. 20005 Washington, D.C. 20005

(202) 423-4743 (phone) (202) 393-1200 (phone)

(202) 393-7741 (fax) (202) 393-1240 (fax)

glazec@pjm.com spector@wrightlaw.com
fhynn@wrightlaw.com

Jacqulynn B. Hugee
Assistant General Counsel
PJM Interconnection, L.L.C.
955 Jefferson Avenue
Norristown, PA 19403
(610) 666-8208 (phone)
(610) 666-4281 (fax)

hugeej@pjm.com
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VII. DOCUMENTS ENCLOSED
This filing consists of the following:
1. This transmittal letter;

2. Revisions to the PJM Tariff (in redlined and non-redlined format (as
Attachments A and B, respectively) and in electronic tariff filing format as
required by Order No. 714);

3. Affidavit of Dr. Paul M. Sotkiewicz on behalf of PJM, as Attachment C;

4, Affidavit of Dr. Samuel A. Newell on behalf of PJM, with attached
resume and 2011 CONE Study (as Exhibits 1 and 2, respectively), as
Attachment D; and

5. 2011 RPM Performance Assessment, as Attachment E.
VIII. SERVICE

PJM has served a copy of this filing on all PJM members and on all state utility
regulatory commissions in the PJM Region by posting this filing electronically. In
accordance with the Commission’s regulations,”> PIM will post a copy of this filing to
the FERC filings section of its internet site, located at the following link:
http://www.pjm.com/documents/ferc-manuals/ferc-filings.aspx with a specific link to the
newly-filed document, and will send an e-mail on the same date as this filing to all PIM
members and all state utility regulatory commissions in the PJM Region® alerting them
that this filing has been made by PJM and is available by following such link. PJM also
serves the parties listed on the Commission’s official service list for this docket. If the
document is not immediately available by using the referenced link, the document will be
available through the referenced link within 24 hours of the filing. Also, a copy of this
filing will be available on the FERC’s eLibrary website located at the following link:
http://www.ferc.gov/docs-filing/elibrary.asp in accordance with the Commission’s
regulations and Order No. 714.

82 See 18 C.F.R. §§ 35.2(e) and 385.2010(H)(3).

83 PJM already maintains, updates and regularly uses e-mail lists for all PJM

members and affected state commissions.
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IX. CONCLUSION

Accordingly, PIM requests that the Commission accept the enclosed Tariff
revisions effective January 31, 2012.

Respectfully submitted,
/s/_Paul M. Flynn
Craig Glazer Barry S. Spector
Vice President—Federal Government Policy Paul M. Flynn
PJM Interconnection, L.L.C. Wright & Talisman, P.C.
1200 G Street, N.W., Suite 600 1200 G Street, N.W., Suite 600
Washington, D.C. 20005 Washington, D.C. 20005
(202) 423-4743 (phone) (202) 393-1200 (phone)
(202) 393-7741 (fax) (202) 393-1240 (fax)
glazec@pjm.com spector@wrightlaw.com
fhynn@wrightlaw.com

Jacqulynn B. Hugee
Assistant General Counsel
PJM Interconnection, L.L.C.
955 Jefferson Avenue
Norristown, PA 19403
(610) 666-8208 (phone)
(610) 666-4281 (fax)

hugeej@pjm.com
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2. DEFINITIONS

Definitions specific to this Attachment are set forth below. In addition, any capitalized terms
used in this Attachment not defined herein shall have the meaning given to such terms elsewhere
in this Tariff or in the RAA. References to section numbers in this Attachment DD refer to
sections of this attachment, unless otherwise specified.

2.1A Annual Demand Resource

“Annual Demand Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.1B Annual Resource

“Annual Resource” shall mean a Generation Capacity Resource, an Energy Efficiency Resource
or an Annual Demand Resource.

2.1C Annual Resource Price Adder

“Annual Resource Price Adder” shall mean an addition to the marginal value of Unforced
Capacity and the Extended Summer Resource Price Adder as necessary to reflect the price of
Annual Resources required to meet the applicable Minimum Annual Resource Requirement.

2.1D Annual Revenue Rate

“Annual Revenue Rate” shall mean the rate employed to assess a compliance penalty charge on a
Demand Resource Provider or ILR Provider under section 11.

2.2 Avoidable Cost Rate

“Avoidable Cost Rate” shall mean a component of the Market Seller Offer Cap calculated in
accordance with section 6.

2.3 Base Load Generation Resource

“Base Load Generation Resource” shall mean a Generation Capacity Resource that operates at
least 90 percent of the hours that it is available to operate, as determined by the Office of the
Interconnection in accordance with the PJM Manuals.

2.4  Base Offer Segment

“Base Offer Segment” shall mean a component of a Sell Offer based on an existing Generation
Capacity Resource, equal to the Unforced Capacity of such resource, as determined in
accordance with the PJM Manuals. If the Sell Offers of multiple Market Sellers are based on a
single existing Generation Capacity Resource, the Base Offer Segments of such Market Sellers
shall be determined pro rata based on their entitlements to Unforced Capacity from such
resource.
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2.5 Base Residual Auction

“Base Residual Auction” shall mean the auction conducted three years prior to the start of the
Delivery Year to secure commitments from Capacity Resources as necessary to satisfy any
portion of the Unforced Capacity Obligation of the PJM Region not satisfied through Self-

Supply.

2.6 BuyBid

“Buy Bid” shall mean a bid to buy Capacity Resources in any Incremental Auction.

2.7 Capacity Credit

“Capacity Credit” shall have the meaning specified in Schedule 11 of the Operating Agreement,
including Capacity Credits obtained prior to the termination of such Schedule applicable to
periods after the termination of such Schedule.

2.8  Capacity Emergency Transfer Limit

“Capacity Emergency Transfer Limit” or “CETL” shall have the meaning provided in the
Reliability Assurance Agreement.

2.9 Capacity Emergency Transfer Objective

“Capacity Emergency Transfer Objective” or “CETO” shall have the meaning provided in the
Reliability Assurance Agreement.

2.9A Capacity Export Transmission Customer

“Capacity Export Transmission Customer” shall mean a customer taking point to point
transmission service under Part II of this Tariff to export capacity from a generation resource
located in the PJM Region that is delisted from Capacity Resource status as described in section
5.6.6(d).

2.10 Capacity Market Buyer

“Capacity Market Buyer” shall mean a Member that submits bids to buy Capacity Resources in
any Incremental Auction.

2.11 Capacity Market Seller
“Capacity Market Seller” shall mean a Member that owns, or has the contractual authority to
control the output or load reduction capability of, a Capacity Resource, that has not transferred

such authority to another entity, and that offers such resource in the Base Residual Auction or an
Incremental Auction.
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2.12 Capacity Resource

“Capacity Resource” shall have the meaning specified in the Reliability Assurance Agreement.
2.13 Capacity Resource Clearing Price

“Capacity Resource Clearing Price” shall mean the price calculated for a Capacity Resource that
offered and cleared in a Base Residual Auction or Incremental Auction, in accordance with
Section 5.

2.14 Capacity Transfer Right

“Capacity Transfer Right” shall mean a right, allocated to LSEs serving load in a Locational
Deliverability Area, to receive payments, based on the transmission import capability into such
Locational Deliverability Area, that offset, in whole or in part, the charges attributable to the
Locational Price Adder, if any, included in the Zonal Capacity Price calculated for a Locational
Delivery Area.

2.14A Conditional Incremental Auction

“Conditional Incremental Auction” shall mean an Incremental Auction conducted for a Delivery
Year if and when necessary to secure commitments of additional capacity to address reliability
criteria violations arising from the delay in a Backbone Transmission upgrade that was modeled
in the Base Residual Auction for such Delivery Year.

2.15 CONE Area

“CONE Area” shall mean the areas listed in section 5.10(a)(iv)(A) and any LDAs established as
CONE Areas pursuant to section 5.10(a)(iv)(B).

2.16 Cost of New Entry

“Cost of New Entry” or “CONE” shall mean the nominal levelized cost of a Reference Resource,
as determined in accordance with section 5.

2.16A Credit-Limited Offer
“Credit-Limited Offer” shall have the meaning provided in Attachment Q to this Tariff.
2.17 Daily Deficiency Rate

“Daily Deficiency Rate” shall mean the rate employed to assess certain deficiency charges under
sections 7, 8,9, or 13.

2.18 Daily Unforced Capacity Obligation
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“Daily Unforced Capacity Obligation” shall mean the capacity obligation of a Load Serving
Entity during the Delivery Year, determined in accordance with Schedule 8 of the Reliability
Assurance Agreement.

2.19 Delivery Year

Delivery Year shall mean the Planning Period for which a Capacity Resource is committed
pursuant to the auction procedures specified in Section 5.

2.20 Demand Resource
“Demand Resource” shall have the meaning specified in the Reliability Assurance Agreement.
2.21 Demand Resource Factor

“Demand Resource Factor” shall have the meaning specified in the Reliability Assurance
Agreement.

2.22 Demand Resource Provider

“Demand Resource Provider” shall mean a PJM Member that has the capability to reduce load,
or that aggregates customers capable of reducing load. The Demand Resource Provider shall
notify the Office of the Interconnection whether such load reduction is provided by a Limited
Demand Resource, Extended Summer Demand Resource or an Annual Demand Resource. A
Curtailment Service Provider, as defined in the Operating Agreement, may be a Demand
Resource Provider, provided it qualifies its load reduction capability as a Limited Demand
Resource, Extended Summer Demand Resource, or Annual Demand Resource.

2.23 EFORd

“EFORA” shall have the meaning specified in the PJM Reliability Assurance Agreement.

2.24 Energy Efficiency Resource

“Energy Efficiency Resource” shall have the meaning specified in the PJM Reliability Assurance
Agreement.

2.24A Extended Summer Demand Resource

“Extended Summer Demand Resource” shall have the meaning specified in the Reliability
Assurance Agreement.

2.24B Extended Summer Resource Price Adder
“Extended Summer Resource Price Adder” shall mean an addition to the marginal value of
Unforced Capacity as necessary to reflect the price of Annual Resources and Extended Summer

Demand Resources required to meet the applicable Minimum Extended Summer Resource
Requirement.
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2.24C Extended Summer Demand Resource Reliability Target

“Extended Summer Demand Resource Reliability Target” for the PJM Region or an LDA, shall
mean the maximum amount of the combination of Extended Summer Demand Resources and
Limited Demand Resources in Unforced Capacity determined by PJM to be consistent with the
maintenance of reliability, stated in Unforced Capacity, that shall be used to calculate the
Minimum Annual Resource Requirement. As more fully set forth in the PJM Manuals, PJIM
calculates the Extended Summer DR Reliability Target, by first determining a reference annual
loss of load expectation (“LOLE”) assuming no Demand Resources. The calculation for the
unconstrained portion of the PJM Region uses a daily distribution of loads under a range of
weather scenarios (based on the most recent load forecast and iteratively shifting the load
distributions to result in the Installed Reserve Margin established for the Delivery Year in
question) and a weekly capacity distribution (based on the cumulative capacity availability
distributions developed for the Installed Reserve Margin study for the Delivery Year in
question). The calculation for each relevant LDA uses a daily distribution of loads under a range
of weather scenarios (based on the most recent load forecast for the Delivery Year in question)
and a weekly capacity distribution (based on the cumulative capacity availability distributions
developed for the Capacity Emergency Transfer Objective study for the Delivery Year in
question). For the relevant LDA calculation, the weekly capacity distributions are adjusted to
reflect the Capacity Emergency Transfer Limit for the Delivery Year in question.

For both the PJM Region and LDA analyses, PJM then models the commitment of varying
amounts of DR (displacing otherwise committed generation) as interruptible from May 1 through
October 31 and unavailable from November 1 through April 30 and calculates the LOLE at each
DR level. The Extended Summer DR Reliability Target is the DR amount, stated as a percentage
of the unrestricted peak load, that produces no more than a ten percent increase in the LOLE,
compared to the reference value. The Extended Summer Demand Resource Reliability Target
shall be expressed as a percentage of the forecasted peak load of the PJM Region or such LDA
and 1s converted to Unforced Capacity by multiplying [the reliability target percentage] times
[the Forecast Pool Requirement] times [the DR Factor] times [the forecasted peak load of the
PJM Region or such LDA, reduced by the amount of load served under the FRR Alternative].

2.25 [Reserved]
2.26 Final RTO Unforced Capacity Obligation

“Final RTO Unforced Capacity Obligation” shall mean the capacity obligation for the PJIM
Region, determined in accordance with Schedule 8 of the Reliability Assurance Agreement.

2.26A Final Zonal ILR Price
“Final Zonal ILR Price” shall mean the Adjusted Zonal Capacity Price after the Second
Incremental Auction, less the amount paid in CTR credits per MW of load in the Zone in which

the ILR is to be certified.

2.27 First Incremental Auction
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“First Incremental Auction” shall mean an Incremental Auction conducted 20 months prior to the
start of the Delivery Year to which it relates.

2.28 Forecast Pool Requirement

“Forecast Pool Requirement” shall have the meaning specified in the Reliability Assurance
Agreement.

2.29 Forecast RTO ILR Obligation

“Forecast RTO ILR Obligation” shall mean, in unforced capacity terms, the ILR Forecast for the
PJM Region times the DR Factor, times the Forecast Pool Requirement, less the Unforced
Capacity of all Demand Resources committed in FRR Capacity Plans by all FRR Entities in the
PJM Region, for use in Delivery Years through May 31, 2012.

2.30 Forecast Zonal ILR Obligation

“Forecast Zonal ILR Obligation” shall mean, in unforced capacity terms, the ILR Forecast for
the Zone times the DR Factor, times the Forecast Pool Requirement, less the Unforced Capacity
of all Demand Resources committed in FRR Capacity Plans by all FRR Entities in such Zone,
for use in Delivery Years through May 31, 2012.

2.31 Generation Capacity Resource

“Generation Capacity Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.32 ILR Forecast

“ILR Forecast” shall mean, for any Delivery Year ending on or before May 31, 2012, the

average annual megawatt quantity of ILR certified for the five Planning Periods preceding the
date of the forecast; provided, however, that before such data becomes available for five
Delivery Years under the Reliability Pricing Model, comparable data on Active Load
Management (as defined in the preexisting reliability assurance agreements) from up to five prior
Planning Periods shall be substituted as necessary; and provided further that, for transmission
zones that were integrated into the PJM Region less than five years prior to the conduct of the
Base Residual Auction for the Delivery Year, data on incremental load subject to mandatory
interruption by Electric Distribution Companies within such zones shall be substituted as
necessary.

2.33 ILR Provider
“ILR Provider” shall mean a Member that has the capability to reduce load, or that aggregates
customers capable of reducing load. A Curtailment Service Provider, as such term is defined in

the PJM Operating Agreement, may be an ILR Provider, provided it obtains certification of its
load reduction capability as ILR.
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2.34 Incremental Auction

“Incremental Auction” shall mean any of several auctions conducted for a Delivery Year after
the Base Residual Auction for such Delivery Year and before the first day of such Delivery Year,
including the First Incremental Auction, Second Incremental Auction, Third Incremental Auction
or Conditional Incremental Auction. Incremental Auctions (other than the Conditional
Incremental Auction), shall be held for the purposes of:

(1) allowing Market Sellers that committed Capacity Resources in the Base Residual
Auction for a Delivery Year, which subsequently are determined to be unavailable to deliver the
committed Unforced Capacity in such Delivery Year (due to resource retirement, resource
cancellation or construction delay, resource derating, EFORD increase, a decrease in the
Nominated Demand Resource Value of a Planned Demand Resource, delay or cancellation of a
Qualifying Transmission Upgrade, or similar occurrences) to submit Buy Bids for replacement
Capacity Resources; and

(i1) allowing the Office of the Interconnection to reduce or increase the amount of
committed capacity secured in prior auctions for such Delivery Year if, as a result of changed
circumstances or expectations since the prior auction(s), there is, respectively, a significant
excess or significant deficit of committed capacity for such Delivery Year, for the PJM Region
or for an LDA.

2.35 Incremental Capacity Transfer Right

“Incremental Capacity Transfer Right” shall mean a Capacity Transfer Right allocated to a
Generation Interconnection Customer or Transmission Interconnection Customer obligated to
fund a transmission facility or upgrade, to the extent such upgrade or facility increases the
transmission import capability into a Locational Deliverability Area, or a Capacity Transfer
Right allocated to a Responsible Customer in accordance with Schedule 12A of the Tariff.

2.36 Interruptible Load for Reliability (ILR)

“Interruptible Load for Reliability” or “ILR” shall have the meaning specified in the Reliability
Assurance Agreement.

2.36 A Limited Demand Resource

“Limited Demand Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.36B Limited Demand Resource Reliability Target
“Limited Demand Resource Reliability Target” for the PJM Region or an LDA, shall mean the
maximum amount of Limited Demand Resources determined by PJM to be consistent with the

maintenance of reliability, stated in Unforced Capacity that shall be used to calculate the
Minimum Extended Summer Demand Resource Requirement for the PJM Region or such LDA.
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As more fully set forth in the PJM Manuals, PJM calculates the Limited Demand Resource
Reliability Target by first: 1) testing the effects of the ten-interruption requirement by comparing
possible loads on peak days under a range of weather conditions (from the daily load forecast
distributions for the Delivery Year in question) against possible generation capacity on such days
under a range of conditions (using the cumulative capacity distributions employed in the
Installed Reserve Margin study for the PJM Region and in the Capacity Emergency Transfer
Objective study for the relevant LDAs for such Delivery Year) and, by varying the assumed
amounts of DR that is committed and displaces committed generation, determines the DR
penetration level at which there is a ninety percent probability that DR will not be called (based
on the applicable operating reserve margin for the PJM Region and for the relevant LDAs) more
than ten times over those peak days; and ii) testing the six-hour duration requirement by
calculating the MW difference between the highest hourly unrestricted peak load and seventh
highest hourly unrestricted peak load on certain high peak load days (e.g., the annual peak, loads
above the weather normalized peak, or days where load management was called) in recent years,
then dividing those loads by the forecast peak for those years and averaging the result. Second,
PJM adopts the lower result from these two tests as the Limited Demand Resource Reliability
Target. The Limited Demand Resource Reliability Target shall be expressed as a percentage of
the forecasted peak load of the PIM Region or such LDA and is converted to Unforced Capacity
by multiplying [the reliability target percentage] times [the Forecast Pool Requirement] times
[the DR Factor] times [the forecasted peak load of the PJM Region or such LDA, reduced by the
amount of load served under the FRR Alternative].

2.37 Load Serving Entity (LSE)

“Load Serving Entity” or “LSE” shall have the meaning specified in the Reliability Assurance
Agreement.

2.38 Locational Deliverability Area (LDA)

“Locational Deliverability Area” or “LDA” shall mean a geographic area within the PJM Region
that has limited transmission capability to import capacity to satisfy such area’s reliability
requirement, as determined by the Office of the Interconnection in connection with preparation
of the Regional Transmission Expansion Plan, and as specified in Schedule 10.1 of the
Reliability Assurance Agreement.

2.39 Locational Deliverability Area Reliability Requirement

“Locational Deliverability Area Reliability Requirement” shall mean the projected internal
capacity in the Locational Deliverability Area plus the Capacity Emergency Transfer Objective
for the Delivery Year, as determined by the Office of the Interconnection in connection with
preparation of the Regional Transmission Expansion Plan, less the minimum internal resources
required for all FRR Entities in such Locational Deliverability Area, and less any necessary
adjustment for Price Responsive Demand proposed in a PRD Plan or committed following an
RPM Auction for the Zones comprising such Locational Deliverability Area for such Delivery
Year.
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2.40 Locational Price Adder

“Locational Price Adder” shall mean an addition to the marginal value of Unforced Capacity
within an LDA as necessary to reflect the price of Capacity Resources required to relieve
applicable binding locational constraints.

2.41 Locational Reliability Charge

“Locational Reliability Charge” shall have the meaning specified in the Reliability Assurance
Agreement.

2.41A Locational UCAP

“Locational UCAP” shall mean unforced capacity that a Member with available uncommitted
capacity sells in a bilateral transaction to a Member that previously committed capacity through
an RPM Auction but now requires replacement capacity to fulfill its RPM Auction commitment.
The Locational UCAP Seller retains responsibility for performance of the resource providing
such replacement capacity.

2.41B Locational UCAP Seller
“Locational UCAP Seller” shall mean a Member that sells Locational UCAP.
2.41C Market Seller Offer Cap

“Market Seller Offer Cap” shall mean a maximum offer price applicable to certain Market
Sellers under certain conditions, as determined in accordance with section 6 of Attachment DD
and section IL.E of Attachment M - Appendix.

2.41D Minimum Annual Resource Requirement

“Minimum Annual Resource Requirement” shall mean the minimum amount of capacity that
PJM will seek to procure from Annual Resources for the PJM Region and for each Locational
Deliverability Area for which the Office of the Interconnection is required under section 5.10(a)
of this Attachment DD to establish a separate VRR Curve for such Delivery Year. For the PJIM
Region, the Minimum Annual Resource Requlrement shall be equal to the RTO Rehablhty
Requirement sminus{the-Sh R L g :
U&fereed—@apaerty—}mmus [the Extended Summer Demand Resource Rehablllty Target for the
RTO in Unforced Capacity]. For an LDA, the Minimum Annual Resource Requirement shall be

equal to the LDA Reliability Requirement minus{the-Shert-TermResource Procurement Target

forsueh DA Unforeed-Capaeitylminus [the LDA CETL] minus [the Extended Summer
Demand Resource Reliability Target for such LDA in Unforced Capacity]. The LDA CETL may

be adjusted pro rata for the amount of load served under the FRR Alternative.

2.41E Minimum Extended Summer Resource Requirement
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“Minimum Extended Summer Resource Requirement” shall mean the minimum amount of
capacity that PJM will seek to procure from Extended Summer Demand Resources and Annual
Resources for the PJM Region and for each Locational Deliverability Area for which the Office
of the Interconnection is required under section 5.10(a) of this Attachment DD to establish a
separate VRR Curve for such Delivery Year. For the PJM Region, the Minimum Extended
Summer Resource Requrrement shall be equal to the RTO Rehabrhty Requrrement P

mer he R actty-minus [the
L1m1ted Demand Resource Rellablllty Target for the PJ M Reglon in Unforced Capacity]. For an
LDA, the Minimum Extended Summer Resource Requirement shall be equal to the LDA
Reliability Requirement minus-fthe-Short-TermResouree Procurement Targetfor the EDA-in
Ynfereed-Capaeitylminus [the LDA CETL] minus [the Limited Demand Resource Reliability
Target for such LDA in Unforced Capacity]. The LDA CETL may be adjusted pro rata for the
amount of load served under the FRR Alternative.

2.42 Net Cost of New Entry

“Net Cost of New Entry” shall mean the Cost of New Entry minus the Net Energy and Ancillary
Service Revenue Offset, as defined in Section 5.

2.43 Nominated Demand Resource Value

“Nominated Demand Resource Value” shall mean the amount of load reduction that a Demand
Resource commits to provide either through direct load control, firm service level or guaranteed
load drop programs. For existing Demand Resources, the maximum Nominated Demand
Resource Value is limited, in accordance with the PJM Manuals, to the value appropriate for the
method by which the load reduction would be accomplished, at the time the Base Residual
Auction or Incremental Auction is being conducted.

2.43A Nominated Energy Efficiency Value

“Nominated Energy Efficiency Value” shall mean the amount of load reduction that an Energy
Efficiency Resource commits to provide through installation of more efficient devices or
equipment or implementation of more efficient processes or systems.

2.44 Nominated ILR Value

“Nominated ILR Value” shall mean the amount of load reduction that an ILR resource commits
to provide either through direct load control, firm service level or guaranteed load drop
programs. For ILR, the maximum Nominated ILR Capacity Value is limited, in accordance with
the PJM Manuals, to the value appropriate for the method by which the load reduction would be
accomplished, at the time the ILR is certified.

2.45 Opportunity Cost

“Opportunity Cost” shall mean a component of the Market Seller Offer Cap calculated in
accordance with section 6.
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2.46 Peak-Hour Dispatch

“Peak-Hour Dispatch” shall mean, for purposes of calculating the Energy and Ancillary Services
Revenue Offset under section 5 of this Attachment, an assumption, as more fully set forth in the
PJM Manuals, that the Reference Resource is committed in the Day-Ahead Energy Market
dispatehed-in four distinct blocks of four hours of continuous output for each block from the
peak-hour period beginning with the hour ending 0800 EPT through to the hour ending 2300
EPT for any day when the average day-aheadreal-time LMP for the area for which the Net Cost
of New Entry is being determined is greater than, or equal to, the cost to generate (including the
cost for a complete start and shutdown cycle) for at least two hours during each four-hour block,
where such blocks shall be assumed to be committed dispatehed-independently; provided that, if
there are not at least two economic hours in any given four-hour block, then the Reference
Resource shall be assumed not to be committed dispatehed-for such block; and to the extent not
committed in any such block in the Day-Ahead Energy Market under the above conditions based
on Day-Ahead LMPs, is dispatched in the Real-Time Energy Market for such block if the Real-
Time LMP is greater than or equal to the cost to generate under the same conditions as described
above for the Day-Ahead Energy Market.

2.47 Peak Season

“Peak Season” shall mean the weeks containing the 24th through 36th Wednesdays of the
calendar year. Each such week shall begin on a Monday and end on the following Sunday,
except for the week containing the 36th Wednesday, which shall end on the following Friday.

2.48 Percentage Internal Resources Required

“Percentage Internal Resources Required” shall have the meaning specified in the Reliability
Assurance Agreement.

2.49 Planned Demand Resource

“Planned Demand Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.50 Planned External Generation Capacity Resource

“Planned External Generation Capacity Resource” shall have the meaning specified in the
Reliability Assurance Agreement.

2.50A Planned Generation Capacity Resource

“Planned Generation Capacity Resource” shall have the meaning specified in the Reliability
Assurance Agreement.

2.51 Planning Period
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“Planning Period” shall have the meaning specified in the Reliability Assurance Agreement.
2.52  PJM Region

“PJM Region” shall have the meaning specified in the Reliability Assurance Agreement.
2.53 PJM Region Installed Reserve Margin

“PJM Region Installed Reserve Margin” shall have the meaning specified in the Reliability
Assurance Agreement.

2.54 PJM Region Peak Load Forecast

“PJM Region Peak Load Forecast” shall mean the peak load forecast used by the Office of the
Interconnection in determining the PJM Region Reliability Requirement, and shall be determined
on both a preliminary and final basis as set forth in section 5.

2.55 PJM Region Reliability Requirement

“PJM Region Reliability Requirement” shall mean, for purposes of the Base Residual Auction,
the Forecast Pool Requirement multiplied by the Preliminary PJM Region Peak Load Forecast,
less the sum of all Preliminary Unforced Capacity Obligations of FRR Entities in the PIM
Region; and, for purposes of the Incremental Auctions, the Forecast Pool Requirement
multiplied by the updated PJM Region Peak Load Forecast, less the sum of all updated Unforced
Capacity Obligations of FRR Entities in the PJM Region, and less any necessary adjustment for
Price Responsive Demand proposed in a PRD Plan or committed following an RPM Auction (as
applicable) for such Delivery Year.

2.56 Projected PJM Market Revenues

“Projected PJM Market Revenues” shall mean a component of the Market Seller Offer Cap
calculated in accordance with section 6.

2.57 Qualifying Transmission Upgrade

“Qualifying Transmission Upgrade” shall mean a proposed enhancement or addition to the
Transmission System that: (a) will increase the Capacity Emergency Transfer Limit into an LDA
by a megawatt quantity certified by the Office of the Interconnection; (b) the Office of the
Interconnection has determined will be in service on or before the commencement of the first
Delivery Year for which such upgrade is the subject of a Sell Offer in the Base Residual
Auction; (c) is the subject of a Facilities Study Agreement executed before the conduct of the
Base Residual Auction for such Delivery Year and (d) a New Service Customer is obligated to
fund through a rate or charge specific to such facility or upgrade.

2.58 Reference Resource
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“Reference Resource” shall mean a combustion turbine generating station, configured with two
General Electric Frame 7FA turbines with inlet air cooling to 50 degrees, Selective Catalytic
Reduction technology in CONE Areas 1, 2, 3, and 4, dual fuel capability, and a heat rate of
10.096+6;5686 Mmbtu/ MWh.

2.59 Reliability Assurance Agreement

“Reliability Assurance Agreement” shall mean that certain “Reliability Assurance Agreement
Among Load-Serving Entities in the PJM Region,” on file with FERC as PJM Interconnection,
L.L.C. Rate Schedule FERC No.44.

2.60 Reliability Pricing Model Auction

“Reliability Pricing Model Auction” or “RPM Auction” shall mean the Base Residual Auction or
any Incremental Auction.

2.61 Resource Substitution Charge

“Resource Substitution Charge” shall mean a charge assessed on Capacity Market Buyers in an
Incremental Auction to recover the cost of replacement Capacity Resources.

2.61A Scheduled Incremental Auctions
“Scheduled Incremental Auctions” shall refer to the First, Second, or Third Incremental Auction.
2.62 Second Incremental Auction

“Second Incremental Auction” shall mean an Incremental Auction conducted ten months before
the Delivery Year to which it relates.

2.63 Sell Offer

“Sell Offer” shall mean an offer to sell Capacity Resources in a Base Residual Auction,
Incremental Auction, or Reliability Backstop Auction.

2.64 [Reserved for Future Use]
2.65 Self-Supply

“Self-Supply” shall mean Capacity Resources secured by a Load-Serving Entity, by ownership
or contract, outside a Reliability Pricing Model Auction, and used to meet obligations under this
Attachment or the Reliability Assurance Agreement through submission in a Base Residual
Auction or an Incremental Auction of a Sell Offer indicating such Market Seller’s intent that
such Capacity Resource be Self-Supply. Self-Supply may be either committed regardless of
clearing price or submitted as a Sell Offer with a price bid. A Load Serving Entity's Sell Offer
with a price bid for an owned or contracted Capacity Resource shall not be deemed “Self-
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Supply,” unless it is designated as Self-Supply and used by the LSE to meet obligations under
this Attachment or the Reliability Assurance Agreement.

2.65A Short-Term Resource Procurement Target

“Short-Term Resource Procurement Target” shall mean, as to the PJM Region, for purposes of
the Base Residual Auction, 2.5% of the PJM Region Reliability Requirement determined for
such Base Residual Auction, for purposes of the First Incremental Auction, 2% of the of the
PJM Region Reliability Requirement as calculated at the time of the Base Residual Auction; and,
for purposes of the Second Incremental Auction, 1.5% of the of the PJM Region Reliability
Requirement as calculated at the time of the Base Residual Auction; and, as to any Zone, an
allocation of the PJM Region Short-Term Resource Procurement Target based on the
Preliminary Zonal Forecast Peak Load, reduced by the amount of load served under the FRR
Alternative. For any LDA, the LDA Short-Term Resource Procurement Target shall be the sum
of the Short-Term Resource Procurement Targets of all Zones in the LDA.

2.65B Short-Term Resource Procurement Target Applicable Share

“Short-Term Resource Procurement Target Applicable Share” shall mean: (i) for the PIM
Region, as to the First and Second Incremental Auctions, 0.2 times the Short-Term Resource
Procurement Target used in the Base Residual Auction and, as to the Third Incremental Auction
for the PJM Region, 0.6 times such target; and (ii) for an LDA, as to the First and Second
Incremental Auctions, 0.2 times the Short-Term Resource Procurement Target used in the Base
Residual Auction for such LDA and, as to the Third Incremental Auction, 0.6 times such target.

2.66 Third Incremental Auction

“Third Incremental Auction” shall mean an Incremental Auction conducted three months before
the Delivery Year to which it relates.

2.67 Transition Adder

“Transition Adder” shall mean a component of a Sell Offer permitted for certain Capacity
Market Sellers for the Transition Period, as set forth in section 17.

2.68 Transition Period

“Transition Period” shall mean the four-year period consisting of the Delivery Years
commencing June 1, 2007, June 1, 2008, June 1, 2009, and June 1, 2010.

2.69 Unforced Capacity
“Unforced Capacity” shall have the meaning specified in the Reliability Assurance Agreement.

2.69A Updated VRR Curve
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“Updated VRR Curve” shall mean the Variable Resource Requirement Curve as defined in
section 5.10(a) of this Attachment for use in the Base Residual Auction of the relevant Delivery
Year, updated to reflect the Short-term Resource Procurement Target applicable to the relevant
Incremental Auction and any change in the Reliability Requirement from the Base Residual
Auction to such Incremental Auction.

2.69B Updated VRR Curve Increment

“Updated VRR Curve Increment” shall mean the portion of the Updated VRR Curve to the right
of a vertical line at the level of Unforced Capacity on the x-axis of such curve equal to the net
Unforced Capacity committed to the PJM Region as a result of all prior auctions conducted for
such Delivery Year.

2.69C Updated VRR Curve Decrement

“Updated VRR Curve Decrement” shall mean the portion of the Updated VRR Curve to the left
of a vertical line at the level of Unforced Capacity on the x-axis of such curve equal to the net
Unforced Capacity committed to the PJM Region as a result of all prior auctions conducted for
such Delivery Year.

2.70 Variable Resource Requirement Curve

“Variable Resource Requirement Curve” shall mean a series of maximum prices that can be
cleared in a Base Residual Auction for Unforced Capacity, corresponding to a series of varying
resource requirements based on varying installed reserve margins, as determined by the Office of
the Interconnection for the PJM Region and for certain Locational Deliverability Areas in
accordance with the methodology provided in Section 5.

2.71  Zonal Capacity Price

“Zonal Capacity Price” shall mean the clearing price required in each Zone to meet the demand
for Unforced Capacity and satisfy Locational Deliverability Requirements for the LDA or LDAs
associated with such Zone. If the Zone contains multiple LDAs with different Capacity
Resource Clearing Prices, the Zonal Capacity Price shall be a weighted average of the Capacity
Resource Clearing Prices for such LDAs, weighted by the Unforced Capacity of Capacity
Resources cleared in each such LDA.
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5.10 Auction Clearing Requirements

The Office of the Interconnection shall clear each Base Residual Auction and Incremental
Auction for a Delivery Year in accordance with the following:

a) Variable Resource Requirement Curve

The Office of the Interconnection shall determine Variable Resource Requirement Curves for the
PJM Region and for such Locational Deliverability Areas as determined appropriate in
accordance with subsection (a)(iii) for such Delivery Year to establish the level of Capacity
Resources that will provide an acceptable level of reliability consistent with the Reliability
Principles and Standards. It is recognized that the variable resource requirement reflected in the
Variable Resource Requirement Curve can result in an optimized auction clearing in which the
level of Capacity Resources committed for a Delivery Year exceeds the PIM Region Reliability
Requirement (less the Forecast RTO ILR Obligation for Delivery Years through May 31, 2012,
or less the Short-Term Resource Procurement Target for Delivery Years thereafter) or Locational
Deliverability Area Reliability Requirement (less the Forecast Zonal ILR Obligation for Delivery
Years through May 31, 2012, or less the Short-Term Resource Procurement Target for Delivery
Years thereafter for the Zones associated with such LDA) for such Delivery Year. For any
auction, the Updated Forecast Peak Load, and Short-Term Resource Procurement Target
applicable to such auction, shall be used, and Price Responsive Demand from any applicable
approved PRD Plan, including any associated PRD Reservation Prices, shall be reflected in the
derivation of the Variable Resource Requirement Curves, in accordance with the methodology
specified in the PJM Manuals.

1) Methodology to Establish the Variable Resource Requirement Curve

Prior to the Base Residual Auction, in accordance with the schedule in the PJM Manuals, the
Office of the Interconnection shall establish the Variable Resource Requirement Curve for the
PJM Region as follows:

J Each Variable Resource Requirement Curve shall be plotted on a graph on
which Unforced Capacity is on the x-axis and price is on the y-axis;

J The Variable Resource Requirement Curve for the PJM Region shall be
plotted by first combining (i) a horizontal line from the y-axis to point (1),
(i1) a straight line connecting points (1) and (2), (iii) a straight line
connecting points (2) and (3), and (iv) a vertical line from point (3) to the
x-axis, where:

. For point (1), price equals: {the greater of [the Cost of New Entry]
or [1.5 times (the Cost of New Entry minus the Net Energy and
Ancillary Service Revenue Offset)]} divided by (one minus the
pool-wide average EFORd) and Unforced Capacity equals: [the
PJM Region Reliability Requirement multiplied by (100% plus the
approved PJM Region Installed Reserve Margin (“IRM”)% minus
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ii)

3%) divided by (100% plus IRM%)] minus the Forecast RTO ILR
Obligation for Delivery Years through May 31, 2012 or less the
Short-Term Resource Procurement Target for Delivery Years
thereafter;

. For point (2), price equals: (the Cost of New Entry minus the Net
Energy and Ancillary Service Revenue Offset) divided by (one
minus the pool-wide average EFORd) and Unforced Capacity
equals: [the PJM Region Reliability Requirement multiplied by
(100% plus IRM% plus 1%) divided by (100% plus IRM%)]
minus the Forecast RTO ILR Obligation for Delivery Years
through May 31, 2012 or less the Short-Term Resource
Procurement Target for Delivery Years thereafter; and

o For point (3), price equals [0.2 times (the Cost of New Entry minus
the Net Energy and Ancillary Service Revenue Offset)] divided by
(one minus the pool-wide average EFORd) and Unforced Capacity
equals: [the PJM Region Reliability Requirement multiplied by
(100% plus IRM% plus 5%) divided by (100% plus IRM%)]
minus the Forecast RTO ILR Obligation for Delivery Years
through May 31, 2012 or less the Short-Term Resource
Procurement Target for Delivery Years thereafter;

For any Delivery Year, the Office of the Interconnection shall establish a

separate Variable Resource Requirement Curve for each LDA for which:

A.

the Capacity Emergency Transfer Limit is less than 1.15 times the
Capacity Emergency Transfer Objective, as determined by the Office of
the Interconnection in accordance with NERC and Applicable Regional
Reliability Council guidelines; or

such LDA had a Locational Price Adder in any one or more of the three
immediately preceding Base Residual Auctions; or

such LDA is determined in a preliminary analysis by the Office of the
Interconnection to be likely to have a Locational Price Adder, based on
historic offer price levels; provided however that for the Base Residual
Auction conducted for the Delivery Year commencing on June 1, 2012,
the EMAAC, SWMAAC and MAAC LDAs shall employ separate
Variable Resource Requirement Curves regardless of the outcome of the
above three tests; and provided further that the Office of the
Interconnection may establish a separate Variable Resource Requirement
Curve for an LDA not otherwise qualifying under the above three tests if it
finds that such is required to achieve an acceptable level of reliability
consistent with the Reliability Principles and Standards, in which case the
Office of the Interconnection shall post such finding, such LDA, and such
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Variable Resource Requirement Curve on its internet site no later than the
March 31 last preceding the Base Residual Auction for such Delivery
Year. The same process as set forth in subsection (a)(i) shall be used to
establish the Variable Resource Requirement Curve for any such LDA,
except that the Locational Deliverability Area Reliability Requirement for
such LDA shall be substituted for the PJM Region Reliability
Requirement and the LDA Short-Term Resource Procurement Target shall
be substituted for the PJM Region Short-Term Resource Procurement
Target. For purposes of calculating the Capacity Emergency Transfer
Limit under this section, all generation resources located in the PJM
Region that are, or that qualify to become, Capacity Resources, shall be
modeled at their full capacity rating, regardless of the amount of capacity
cleared from such resource for the immediately preceding Delivery Year.

1) Procedure for ongoing review of Variable Resource Requirement Curve
shape.

Beginning no later than for the Delivery Year that commences June 1, 2015, and continuing no
later than for every third Delivery Year thereafter, the Office of the Interconnection shall
perform a review of the shape of the Variable Resource Requirement Curve, as established by
the requirements of the foregoing subsection. Such analysis shall be based on simulation of
market conditions to quantify the ability of the market to invest in new Capacity Resources and
to meet the applicable reliability requirements on a probabilistic basis. Based on the results of
such review, PJM shall prepare a recommendation to either modify or retain the existing
Variable Resource Requirement Curve shape. The Office of the Interconnection shall post the
recommendation and shall review the recommendation through the stakeholder process to solicit
stakeholder input. If a modification of the Variable Resource Requirement Curve shape is
recommended, the following process shall be followed:

A) If the Office of the Interconnection determines that the Variable
Resource Requirement Curve shape should be modified, Staff of
the Office of the Interconnection shall propose a new Variable
Resource Requirement Curve shape on or before September 1,
prior to the conduct of the Base Residual Auction for the first
Delivery Year in which the new values would be applied.

B) The PJM Members shall review the proposed modification to the
Variable Resource Requirement Curve shape.

O) The PJIM Members shall either vote to endorse the proposed
modification, to propose alternate modifications or to recommend
no modification by October 31, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the new
values would be applied.
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D) The PJM Board of Managers shall consider a proposed
modification to the Variable Resource Requirement Curve shape,
and the Office of the Interconnection shall file any approved
modified Variable Resource Requirement Curve shape with the
FERC by December 1, prior to the conduct of the Base Residual
Auction for the first Delivery Year in which the new values would
be applied.

1v) Cost of New Entry

A) For the Delivery Year commencing on June 1, 2012, and
continuing thereafter unless and until changed pursuant to

subsection (B) below, the Cost of New Entry ferthe PIM Region
shalbbe SH2R868-per MW -vear—The Cost ol New-Entev-for each

LDA shall be determined based upon the Transmission Owner
zones that comprise such LDA, as provided in the table below. If
an LDA combines transmission zones with differing Cost of New
Entry values, the lowest such value shall be used.

Geographic Location Within the Cost of New Entry
PJM Region Encompassing These in $/MW-Year
Zones

PS, JCP&L, AE, PECO, DPL, RECO | 134.000122.040
(“CONE Area 1)

BGE, PEPCO (“CONE Area 2”) 123,700H2:868
AEP, Dayton, ComEd, APS, DQL, 123,500-H5:479

ATSI, DEOK (“CONE Area 3”)

PPL, MetEd, Penelec (“CONE Area 130,100H2;868
4”)

Dominion (“CONE Area 5”) 111,000H2:868

B) Beginning with the 2013-2014 Delivery Year, the CONE shall be
adjusted to reflect changes in generating plant construction costs
based on changes in the Applicable H-W Index, in accordance with
the following:

(1) The Applicable H-W Index for any Delivery Year shall be the most
recently published twelve-month change, at the time CONE values are required to be posted for
the Base Residual Auction for such Delivery Year, in the Total Other Production Plant Index
shown in the Handy-Whitman Index of Public Utility Construction Costs for the North Atlantic
Region for purposes of CONE Areas 1, 2, and 4, for the North Central Region for purposes of
CONE Area 3, and for the South Atlantic Region for purposes of CONE Area 5.
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(2) The CONE in a CONE Area shall be adjusted prior to the Base Residual
Auction for each Delivery Year by applying the Applicable H-W Index for such CONE Area to
the Benchmark CONE for such CONE Area.

3) The Benchmark CONE for a CONE Area shall be the CONE used for
such CONE Area in the Base Residual Auction for the prior Delivery Year.

4) Notwithstanding the foregoing, CONE values for any CONE Area for any
Delivery Year shall be subject to amendment pursuant to appropriate filings with FERC under
the Federal Power Act, including, without limitation, any filings resulting from the process
described in section 5.10(a)(vii)(C) or any filing to establish new or revised CONE Areas.

V) Net Energy and Ancillary Services Revenue Offset

A)

The Office of the Interconnection shall determine the Net Energy
and Ancillary Services Revenue Offset each year for each sub-
region of the PJM Region for which the Cost of New Entry is
determinedthe PHVMRegion as (A) the annual average of the
revenues that would have been received by the Reference Resource
from the PJM energy markets during a period of three consecutive
calendar years preceding the time of the determination, based on
(1) the heat rate and other characteristics of such Reference
Resource; (2) the average hourly LMPs for the transmission zone
in which such resource was assumed to be installed for purposes of
the CONE estimate (as specified in the PIM Manuals); (3) fuel

prlces reported durlng such per10d at aﬂ—appfepﬂa{%pﬂemg—pem{

s&eh+eg*eﬂ—as—set—feﬁh+n—th%4—M&&&a}s—a posted fuel pricing

point in such sub-region, if available, and (if such pricing point is
not available) a fuel transmission adder appropriate to each
assumed Cost of New Entry location from an appropriate PJM
Region pricing point shall be used for each such sub-region, as set
forth in the PJM manuals; (4) assumed variable operation and

maintenance expenses for such resource of $6 47 per MWh—&Hd

%h&llJ-M—Regeﬂ—dufmg—saeh—peﬂed and (35) an assumptlon that

the Reference Resource would be dispatched for both the Day-
Ahead and Real-Time Energy Markets on a Peak-Hour Dispatch
basis; plus (B) ancillary service revenues of $2,199 per MW -year.
If a sub-region was not integrated into the PJM Region for the
entire applicable period, then the offset shall be calculated using
only those whole calendar years during which the sub-region was

integrated.

B) The Oftice of the Interconnection alse-shall determine-a-set the
Net Cost of New Entry Energy-and-AnetHary-Market Revenue
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Offset-each-year-for each-sub-region-ofthe PJM Region equal to
the median value of the Net forwhieh-the Cost of New Entry for

all CONE Areas as is-determined in accordance with the foregoing

provisions —as&denﬁﬁed—abe&%&smg—th&sam&preeed&res—aﬂd

&sed—fer—e&eh—s&eh—suh—fegwﬂ The Cost of New Entry for the PIM

Region shall be set equal to the gross Cost of New Entry
component of the selected median value of the Net Cost of New

Entry.

vi) Adjustment to Net Energy and Ancillary Services Revenue Offset

Beginning with the Base Residual Auction scheduled for May 2010, the Net Energy and
Ancillary Services Revenue Offset for a CONE Area shall be adjusted following any Delivery
Year during which Scarcity Pricing was effective in such CONE Area pursuant to the Scarcity
Pricing provisions of section 6A of Schedule 1 to the PJM Operating Agreement. Following
each Delivery Year, the Scarcity Pricing revenues the Reference Resource in each CONE Area
would have received during such Delivery Year shall be calculated based on the assumed heat
rate and other characteristics of the Reference Resource, assumed Peak-Hour Dispatch, and the
actual locational marginal prices and actual fuel prices during the Delivery Year for the
applicable location, which shall be the transmission zone in which such resource was assumed to
be installed for purposes of the estimate of CONE applicable to such CONE Area. The Scarcity
Pricing revenues so determined shall be subtracted from the Net CONE otherwise calculated for
such CONE Area for use in the Base Residual Auction next occurring after the Delivery Year in
which Scarcity Pricing was effective in such CONE Area.

vii)  Process for Establishing Parameters of Variable Resource Requirement
Curve

A) The parameters of the Variable Resource Requirement Curve will
be established prior to the conduct of the Base Residual Auction
for a Delivery Year and will be used for such Base Residual
Auction.
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B)

0)

D)

The Office of the Interconnection shall determine the PJM Region
Reliability Requirement and the Locational Deliverability Area
Reliability Requirement for each Locational Deliverability Area
for which a Variable Resource Requirement Curve has been
established for such Base Residual Auction on or before February
1, prior to the conduct of the Base Residual Auction for the first
Delivery Year in which the new values will be applied, in
accordance with the Reliability Assurance Agreement.

Beginning no later than for the Delivery Year that commences
June 1, 2015, and continuing no later than for every third Delivery
Year thereafter, the Office of the Interconnection shall review the
calculation of the Cost of New Entry for each CONE Area.

1) If the Office of the Interconnection determines that the Cost
of New Entry values should be modified, the Staff of the
Office of the Interconnection shall propose new Cost of
New Entry values on or before September 1, prior to the
conduct of the Base Residual Auction for the first Delivery
Year in which the new values would be applied.

2) The PJM Members shall review the proposed values.

3) The PJM Members shall either vote to endorse the
proposed values or propose alternate values by October 31,
prior to the conduct of the Base Residual Auction for the
first Delivery Year in which the new values would be
applied.

4) The PJM Board of Managers shall consider Cost of New
Entry values, and the Office of the Interconnection shall
file any approved modified Cost of New Entry values with
the FERC by December 1, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the
new values would be applied.

Beginning no later than for the Delivery Year that commences
June 1, 2015, and continuing no later than for every third Delivery
Y ear thereafter, the Office of the Interconnection shall review the
methodology set forth in this Attachment for determining the Net
Energy and Ancillary Services Revenue Offset for the PIM Region
and for each Zone.

1) If the Office of the Interconnection determines that the Net

Energy and Ancillary Services Revenue Offset
methodology should be modified, Staff of the Office of the
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Interconnection shall propose a new Net Energy and
Ancillary Services Revenue Offset methodology on or
before September 1, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the
new methodology would be applied.

2) The PJM Members shall review the proposed methodology.

3) The PJM Members shall either vote to endorse the
proposed methodology or propose an alternate
methodology by October 31, prior to the conduct of the
Base Residual Auction for the first Delivery Year in which
the new methodology would be applied.

4) The PJM Board of Managers shall consider the Net
Revenue Offset methodology, and the Office of the
Interconnection shall file any approved modified Net
Energy and Ancillary Services Revenue Offset values with
the FERC by December 1, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the
new values would be applied.

b) Locational Requirements

The Office of Interconnection shall establish locational requirements prior to the Base Residual
Auction to quantify the amount of Unforced Capacity that must be committed in each Locational
Deliverability Area, in accordance with the PJM Reliability Assurance Agreement.

C) Minimum Annual Resource Requirements

Prior to the Base Residual Auction and each Incremental Auction for each Delivery Year,
beginning with the Delivery Year that starts on June 1, 2014, the Office of the Interconnection
shall establish the Minimum Annual Resource Requirement and the Minimum Extended
Summer Resource Requirement for the PJM Region and for each Locational Deliverability Area
for which the Office of the Interconnection is required under section 5.10(a) of this Attachment
DD to establish a separate VRR Curve for such Delivery Year.

d) Preliminary PJM Region Peak Load Forecast for the Delivery Year
The Office of the Interconnection shall establish the Preliminary PJM Region Load Forecast for
the Delivery Year in accordance with the PJIM Manuals by February 1, prior to the conduct of the

Base Residual Auction for such Delivery Year.

e) Updated PJM Region Peak Load Forecasts for Incremental Auctions
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The Office of the Interconnection shall establish the updated PJM Region Peak Load Forecast for
a Delivery Year in accordance with the PIM Manuals by February 1, prior to the conduct of the
First, Second, and Third Incremental Auction for such Delivery Year.
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5.14 Clearing Prices and Charges
a) Capacity Resource Clearing Prices

For each Base Residual Auction and Incremental Auction, the Office of the Interconnection shall
calculate a clearing price to be paid for each megawatt-day of Unforced Capacity that clears in
such auction. The Capacity Resource Clearing Price for each LDA will be the sum of the
following: (1) the marginal value of system capacity for the PJM Region, without considering
locational constraints, (2) the Locational Price Adder, if any in such LDA, (3) the Annual
Resource Price Adder, if any, and (4) the Extended Summer Resource Price Adder, if any, all as
determined by the Office of the Interconnection based on the optimization algorithm. Ifa
Capacity Resource is located in more than one Locational Deliverability Area, it shall be paid the
highest Locational Price Adder in any applicable LDA in which the Sell Offer for such Capacity
Resource cleared. The Annual Resource Price Adder is applicable for Annual Resources only.
The Extended Summer Resource Price Adder is applicable for Annual Resources and Extended
Summer Demand Resources.

b) Resource Make-Whole Payments

If a Sell Offer specifies a minimum block, and only a portion of such block is needed to clear the
market in a Base Residual or Incremental Auction, the MW portion of such Sell Offer needed to
clear the market shall clear, and such Sell Offer shall set the marginal value of system capacity.
In addition, the Capacity Market Seller shall receive a Resource Make-Whole Payment equal to
the Capacity Resource Clearing Price in such auction times the difference between the Sell
Offer's minimum block MW quantity and the Sell Offer's cleared MW quantity. The cost for any
such Resource Make-Whole Payments required in a Base Residual Auction or Incremental
Auction for adjustment of prior capacity commitments shall be collected pro rata from all LSEs
in the LDA in which such payments were made, based on their Daily Unforced Capacity
Obligations. The cost for any such Resource Make-Whole Payments required in an Incremental
Auction for capacity replacement shall be collected from all Capacity Market Buyers in the LDA
in which such payments were made, on a pro-rata basis based on the MWs purchased in such
auction.

C) New Entry Price Adjustment

A Capacity Market Seller that submits a Sell Offer based on a Planned Generation Capacity
Resource that clears in the BRA for a Delivery Year may, at its election, submit Sell Offers with
a New Entry Price Adjustment in the BRAs for the two immediately succeeding Delivery Years
if:

1. Such Capacity Market Seller provides notice of such election at the time it
submits its Sell Offer for such resource in the BRA for the first Delivery Year for which such
resource is eligible to be considered a Planned Generation Capacity Resource;
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2. All or any part of a Sell Offer from the Planned Generation Capacity
Resource submitted in accordance with section 5.14(c)(1) is the marginal Sell Offer that sets the
Capacity Resource Clearing Price for the LDA.

3. Acceptance of all or any part of a saeh-Sell Offer that meets the conditions
in section 5.14(c)(1)-(2) in sueh-the BRA increases the total Unforced Capacity committed in the
BRA (including any minimum block quantity) for# the LDA in which such Resource will be
located from a megawatt quantity below the LDA Reliability Requirement to a megawatt
quantity at or above a megawatt quantity at the price-quantity-eerrespending-te-a point on the
VRR Curve at which the where-price is-no-greater-than 0.40 times the applicable Net CONE
divided by (one minus the pool-wide average EFORd); and

34. Such Capacity Market Seller submits Sell Offers in the BRA for the two
immediately succeeding Delivery Years for the entire Unforced Capacity of such Generation
Capacity Resource committed in the first BRA under section 5.14(c)(1)-(2) equal to the lesser of:
A) the price in such seller’s Sell Offer for the BRA in which such resource qualified as a Planned
Generation Capacity Resource that satisfies the conditions in section 5.14(c)(1)-(3); or B) 0.90
times the then-eurrent Net CONE applicable in the first BRA in which such Planned Generation
Capacity Resource meeting the conditions in section 5.14(c)(1)-(3) cleared, on an Unforced
Capacity basis, for such LDA.

5. If the Sell Offer is submitted consistent with section 5.14(c)(1)-(4) the
foregoing conditions, then:

(1) in the first Delivery Year, the Resource sets the Capacity Resource
Clearing Price for the LDA and all cleared resources in the LDA receive
the Capacity Resource Clearing Price set by the Sell Offer as the marginal
offer. in accordance with sections 5.12(a) and 5.14(a).

(11) in either of the subsequent two BRAs, if any part of the Sell Offer from
the Resource clears, it shall receive the Capacity Resource Clearing Price
for such LDA for its cleared capacity and for any additional minimum
block quantity pursuant to section 5.14(b); or-

(ii1)  —tif the Resource does not clear, it shall be deemed resubmitted at the
highest price per MW-day at which the megawatt quantity of Unforced
Capacity of such Resource that cleared the first-year BRA will clear the
subsequent-year BRA pursuant to the optimization algorithm described in
section 5.12(a) of this Attachment, and

(iv)  the resource with its Sell Offer submittedit shall clear and shall be
committed to the PJM Region in the amount cleared, plus any additional
minimum-block quantity from its Sell Offer for such Delivery Year, but
such additional amount shall be no greater than the portion of a minimum-
block quantity, if any, from its first-year Sell Offer satisfying section
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5.14(c)(1)-(3) that is entitled to compensation fersueh-first-year-pursuant
to section 5.14(b) of this Attachment:; and

) —Fthe Capacity Resource Clearing Price, and the resources cleared, shall
be re-determined to reflect-suehresubmissionthe resubmitted Sell Offer.
In such case, the Resource for which the Sell Offer is submitted pursuant
to section 5.14(c)(1)-(4) vnder-this-previston-shall be paid for the entire
committed quantity at the Sell Offer price that it initially submitted in such
subsequent BRA. The difference between such Sell Offer Priee-price and
the Capacity Resource Clearing Price (as well as any difference between
the cleared quantity and the committed quantity), will be treated as a
Resource Make-Whole Payment in accordance with Section 5.14(b).
Other capacity resources that clear the BRA in such LDA receive the
Capacity Resource Clearing Price as determined in Section 5.14(a).

6. The failure to submit a Sell Offer consistent with Section 5.14(c)(i)-(iii) in
the BRA for Delivery Year 3 shall not retroactively revoke the New Entry Price Adjustment for
Delivery Year 2._However, the failure to submit a Sell Offer consistent with section 5.14(c)(4)
in the BRA for Delivery Year 2 shall make the resource ineligible for the New Entry Pricing
Adjustment for Delivery Years 2 and 3.

7. For each Delivery Year that the foregoing conditions are satisfied, the
Office of the Interconnection shall maintain and employ in the auction clearing for such LDA a
separate VRR Curve, notwithstanding the outcome of the test referenced in Section 5.10(a)(ii) of
this Attachment.

48.  On or before August Oetober-1, 20412012, PJM shall file with FERC
under FPA section 205 %eﬁs—te—this—see&eﬂé—l-%% as determined necessary by PJIM

following a stakeholder process, tariff changes to establish a long-term auction process as a not
unduly discriminatory means to provide adequate long-term revenue assurances to support new

entrV asa supplement to or replacement of this New Entrv Price Adlustment %9—&&&11%%5

d) Qualifying Transmission Upgrade Payments

A Capacity Market Seller that submitted a Sell Offer based on a Qualifying Transmission
Upgrade that clears in the Base Residual Auction shall receive a payment equal to the Capacity
Resource Clearing Price, including any Locational Price Adder, of the LDA into which the
Qualifying Transmission Upgrade is to increase Capacity Emergency Transfer Limit, less the
Capacity Resource Clearing Price, including any Locational Price Adder, of the LDA from
which the upgrade was to provide such increased CETL, multiplied by the megawatt quantity of
increased CETL cleared from such Sell Offer. Such payments shall be reflected in the
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Locational Price Adder determined as part of the Final Zonal Capacity Price for the Zone
associated with such LDAs, and shall be funded through a reduction in the Capacity Transfer
Rights allocated to Load-Serving Entities under section 5.15, as set forth in that section.
PJMSettlement shall be the Counterparty to any cleared capacity transaction resulting from a Sell
Offer based on a Qualifying Transmission Upgrade.

e) Locational Reliability Charge

In accordance with the Reliability Assurance Agreement, each LSE shall incur a Locational
Reliability Charge (subject to certain offsets as described in sections 5.13 and 5.15) equal to such
LSE’s Daily Unforced Capacity Obligation in a Zone during such Delivery Year multiplied by
the applicable Final Zonal Capacity Price in such Zone. PJMSettlement shall be the
Counterparty to the LSEs’ obligations to pay, and payments of, Locational Reliability Charges.

f) The Office of the Interconnection shall determine Zonal Capacity Prices in
accordance with the following, based on the optimization algorithm:

1) The Office of the Interconnection shall calculate and post the Preliminary
Zonal Capacity Prices for each Delivery Year following the Base Residual Auction for such
Delivery Year. The Preliminary Zonal Capacity Price for each Zone shall be the sum of: 1) the
marginal value of system capacity for the PIM Region, without considering locational
constraints; 2) the Locational Price Adder, if any, for the LDA in which such Zone is located;
provided however, that if the Zone contains multiple LDAs with different Capacity Resource
Clearing Prices, the Zonal Capacity Price shall be a weighted average of the Capacity Resource
Clearing Prices for such LDAs, weighted by the Unforced Capacity of Capacity Resources
cleared in each such LDA; 3) an adjustment, if required, to account for adders paid to Annual
Resources and Extended Summer Demand Resources in the LDA for which the zone is located;
and 4) an adjustment, if required, to account for Resource Make-Whole Payments, all as
determined in accordance with the optimization algorithm.

i1) The Office of the Interconnection shall calculate and post the Adjusted
Zonal Capacity Price following each Incremental Auction. The Adjusted Zonal Capacity Price
for each Zone shall equal the sum of: (1) the average marginal value of system capacity
weighted by the Unforced Capacity cleared in all auctions previously conducted for such
Delivery Year (excluding any Unforced Capacity cleared as replacement capacity); (2) the
average Locational Price Adder weighted by the Unforced Capacity cleared in all auctions
previously conducted for such Delivery Year (excluding any Unforced Capacity cleared as
replacement capacity); (3) an adjustment, if required, to account for adders paid to Annual
Resources and Extended Summer Demand Resources for all auctions previously conducted for
such Delivery Year (excluding any Unforced Capacity cleared as replacement capacity); and (4)
an adjustment, if required, to account for Resource Make-Whole Payments for all actions
previously conducted (excluding any Resource Make-Whole Payments to be charged to the
buyers of replacement capacity). The Adjusted Zonal Capacity Price may decrease if Unforced
Capacity is decommitted or the Resource Clearing Price decreases in an Incremental Auction.
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iii) The Office of the Interconnection shall, through May 31, 2012, calculate
and post the Final Zonal Capacity Price after all ILR resources are certified for the Delivery
Years and, thereafter, shall calculate and post such price after the final auction is held for such
Delivery Year, as set forth above. The Final Zonal Capacity Price for each Zone shall equal the
Adjusted Zonal Capacity Price, as further adjusted (for the Delivery Years through May 31,
2012) to reflect the certified ILR compared to the ILR Forecast previously used for such
Delivery Year, and any decreases in the Nominated Demand Resource Value of any existing
Demand Resource cleared in the Base Residual Auction and Second Incremental Auction. For
such purpose, for the three consecutive Delivery Years ending May 31, 2012 only, the Forecast
ILR allocated to loads located in the AEP transmission zone that are served under the Reliability
Pricing Model shall be in proportion for each such year to the load ratio share of such RPM loads
compared to the total peak loads of such zone for such year; and any remaining ILR Forecast that
otherwise would be allocated to such loads shall be allocated to all Zones in the PJM Region pro
rata based on their Preliminary Zonal Peak Load Forecasts.

) Resource Substitution Charge

Each Capacity Market Buyer in an Incremental Auction securing replacement capacity shall pay
a Resource Substitution Charge equal to the Capacity Resource Clearing Price resulting from
such auction multiplied by the megawatt quantity of Unforced Capacity purchased by such
Market Buyer in such auction.

h) Minimum Offer Price Rule for Certain Planned Generation Capacity Resources

(1) For purposes of this section, the Net Asset Class Costs of New Entry shall
be asset-class estimates of competitive, cost-based nominal levelized Cost of New Entry, net of
energy and ancillary service revenues. Determination of the gross Cost of New Entry component
of the Net Asset Class Cost of New Entry shall be consistent with the methodology used to
determine the Cost of New Entry set forth in Section 5.10(a)(iv)(A) of this Attachment. The
gross Cost of New Entry component of Net Asset Class Cost of New Entry shall be, for purposes
of the Delivery Year commencing on June 1, 2014, the values indicated in the table below for
each CONE Area for a combustion turbine generator (“CT”) and a combined cycle generator
(“CC”), respectively, and shall be adjusted for subsequent Delivery Years in accordance with
subsection (h)(2) below. The estimated energy and ancillary service revenues for each type of
plant shall be determined as described in subsection (h)(3) below. Notwithstanding the
foregoing, the Net Asset Class Cost of New Entry shall be zero for: (i) Sell Offers based on
nuclear, coal or Integrated Gasification Combined Cycle facilities; or (i1) Sell Offers based on
hydroelectric, wind, or solar facilities.

CONE Area 1 CONE Area?2 CONE Area3 CONE Area 4 CONE Area 5

CT 1340004385646 | 123,700428;226 | 123.50043+568+ | 130,100428;226 | 111,000428;340

$/MW-
yr

CC 168,200475;250 | 147,600454;870 | 162.200+64:375 | 161,8004345870 | 143.800454;870

$/MW-
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[yr | | | | |

(2) Beginning with the Delivery Year that begins on June 1, 2015, the Cost of
New Entry component of the Net Asset Class Cost of New Entry shall be adjusted to reflect
changes in generating plant construction costs based on changes in the Applicable H-W Index, in
the same manner as set forth for the cost of new entry in section 5.10(a)(iv)(B), provided,
however, that nothing herein shall preclude the Office of the Interconnection from filing to
change the Net Asset Class Cost of New Entry for any Delivery Year pursuant to appropriate
filings with FERC under the Federal Power Act.

3) For purposes of this provision, the net energy and ancillary services
revenue estimate for a combustion turbine generator shall be that determined by section
5.10(a)(v)(A) of this Attachment DD, provided that the energy revenue estimate for each CONE
Area shall be based on the Zone within such CONE Area that has the highest energy revenue
estimate calculated under the methodology in that subsection. The net energy and ancillary
services revenue estimate for a combined cycle generator shall be determined in the same
manner as that prescribed for a combustion turbine generator in the previous sentence, except
that the heat rate assumed for the combined cycle resource shall be 6.7226-980 MMbtu/Mwh, the
variable operations and maintenance expenses for such resource shall be $3.23 per MWh, the
Peak-Hour Dispatch scenario for both the Day-Ahead and Real-Time Energy Markets shall be
modified to dispatch the CC resource continuously during the full peak-hour period, as described
in section 2.46, for each such period that the resource is economic (using the test set forth in such
section), rather than only during the four-hour blocks within such period that such resource is
economic, and the ancillary service revenues shall be $3198 per MW -year.

(4) Any Sell Offer that is based on a Planned Generation Capacity Resource
submitted in an RPM Auction for the first Delivery Year in which such resource qualifies as a
Planned Generation Capacity Resource, or submitted in any RPM Auction for that or any
subsequent Delivery Year until the offer first clears an RPM Auction, in any LDA for which a
separate VRR Curve is established for use in the Base Residual Auction for the Delivery Year
relevant to the RPM Auction in which such offer is submitted, and that is less than 90 percent of
the applicable Net Asset Class Cost of New Entry or, if there is no applicable Net Asset Class
Cost of New Entry, less than 70 percent of the Net Asset Class Cost of New Entry for a
combustion turbine generator as provided in subsection (h)(1) above shall be set to equal 90
percent of the applicable Net Asset Class Cost of New Entry (or set equal to 70 percent of such
cost for a combustion turbine, where there is no otherwise applicable net asset class figure),
unless the Capacity Market Seller obtains the prior determination from the Office of the
Interconnection described in subsection (5) hereof. This provision applies to Sell Offers
submitted in Incremental Auctions for Delivery Years beginning on or after June 1, 2014.

(%) A Sell Offer meeting the criteria in subsection (4) shall be permitted and
shall not be re-set to the price level specified in that subsection if the Capacity Market Seller
obtains a determination from the Office of the Interconnection prior to the RPM Auction in
which it seeks to submit the Sell Offer, that such Sell Offer is permissible because it is consistent
with the competitive, cost-based, fixed, nominal levelized, net cost of new entry were the
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resource to rely solely on revenues from PJM-administered markets . The following process and
requirements shall apply to requests for such determinations:

(1) The Capacity Market Seller may request such a determination at
any time, but no later than 60 days prior to the auction in which it seeks to submit its Sell
Offer, by submitting simultaneously to the Office of the Interconnection and the Market
Monitoring Unit a request with full documentation as described below and in the PJM
Manuals. A Capacity Market Seller may request such a determination before the
minimum offer level specified in subsection (4) is established for the relevant Delivery
Year, based on the minimum offer level established for the prior Delivery Year or other
reasonable estimate of the minimum offer level expected for the relevant Delivery Year.
In such event, if the minimum offer level subsequently established for the relevant
Delivery Year is less than the Sell Offer, the Sell Offer shall be permitted and no
exception shall be required.

(1))  As more fully set forth in the PJM Manuals, the Capacity Market
Seller must include in its request for an exception under this subsection documentation to
support the fixed development, construction, operation, and maintenance costs of the
planned generation resource, as well as estimates of offsetting net revenues. Estimates of
costs or revenues shall be supported at a level of detail comparable to the cost and
revenue estimates used to support the Net Asset Class Cost of New Entry established
under this section 5.14(h). As more fully set forth in the PJM Manuals, supporting
documentation for project costs may include, as applicable and available, a complete
project description; environmental permits; vendor quotes for plant or equipment;
evidence of actual costs of recent comparable projects; bases for electric and gas
interconnection costs and any cost contingencies; bases and support for property taxes,
insurance, operations and maintenance (“O&M?”) contractor costs, and other fixed O&M
and administrative or general costs; financing documents for construction—period and
permanent financing or evidence of recent debt costs of the seller for comparable
investments; and the bases and support for the claimed capitalization ratio, rate of return,
cost-recovery period, inflation rate, or other parameters used in financial modeling. Such
documentation also shall identify and support any sunk costs that the Capacity Market
Seller has reflected as a reduction to its Sell Offer The request shall include a
certification, signed by an officer of the Capacity Market Seller, that the claimed costs
accurately reflect, in all material respects, the seller’s reasonably expected costs of new
entry and that the request satisfies all standards for an exception hereunder. The request
also shall identify all revenue sources relied upon in the Sell Offer to offset the claimed
fixed costs, including, without limitation, long-term power supply contracts, tolling
agreements, or tariffs on file with state regulatory agencies, and shall demonstrate that
such offsetting revenues are consistent, over a reasonable time period identified by the
Capacity Market Seller, with the standard prescribed above. In making such
demonstration, the Capacity Market Seller may rely upon forecasts of competitive
electricity prices in the PJM Region based on well defined models that include fully
documented estimates of future fuel prices, variable operation and maintenance expenses,
energy demand, emissions allowance prices, and expected environmental or energy
policies that affect the seller’s forecast of electricity prices in such region, employing
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input data from sources readily available to the Office of the Interconnection and the
Market Monitoring Unit. Documentation for net revenues also may include, as available
and applicable, plant performance and capability information, including heat rate, start-up
times and costs, forced outage rates, planned outage schedules, maintenance cycle, fuel
costs and other variable operations and maintenance expenses, and ancillary service
capabilities. In addition to the documentation identified herein and in the PJM Manuals,
the Capacity Market Seller shall provide any additional supporting information requested
by the Office of the Interconnection or the Market Monitoring Unit to evaluate the Sell
Offer.

(ii1)) A Sell Offer evaluated hereunder shall be permitted if the
information provided reasonably demonstrates that the Sell Offer’s competitive, cost-
based, fixed, nominal levelized, net cost of new entry is below the minimum offer level
prescribed by subsection (4), based on competitive cost advantages relative to the costs
estimated for subsection (4), including, without limitation, competitive cost advantages
resulting from the Capacity Market Seller’s business model, financial condition, tax
status, access to capital or other similar conditions affecting the applicant’s costs, or
based on net revenues that are reasonably demonstrated hereunder to be higher than
estimated for subsection (4). Capacity Market Sellers shall be asked to demonstrate that
claimed cost advantages or sources of net revenue that are irregular or anomalous, that do
not reflect arm’s-length transactions, or that are not in the ordinary course of the Capacity
Market Seller’s business are consistent with the standards of this subsection. Failure to
adequately support such costs or revenues so as to enable the Office of the
Interconnection to make the determination required in this section will result in denial of
an exception hereunder by the Office of the Interconnection.

(iv)  the determination required under this subsection shall be provided
to the Capacity Market Seller in writing by the Office of the Interconnection no later than
45 days after receipt of the request. The Market Monitoring Unit shall first review the
information and documentation in support of the request and shall provide its findings in
accordance with the standards and criteria hereunder in writing simultaneously to the
Capacity Market Seller and the Office of the Interconnection no later than 30 days after
receipt of such request. If the findings of the Market Monitoring Unit are adverse to the
Capacity Market Seller, such Capacity Market Seller may request, through written notice
within 5 days of its receipt of the Market Monitoring Unit’s findings, review by the
Office of the Interconnection, provided, however, that the Office of the Interconnection
as Tariff administrator may elect to review any Market Monitoring Unit determination
hereunder on its own initiative.

1) Capacity Export Charges and Credits
(1) Charge
Each Capacity Export Transmission Customer shall incur for each day of each Delivery Year a

Capacity Export Charge equal to the Reserved Capacity of Long-Term Firm Transmission
Service used for such export (“Export Reserved Capacity”) multiplied by (the Final Zonal
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Capacity Price for such Delivery Year for the Zone encompassing the interface with the Control
Area to which such capacity is exported minus the Final Zonal Capacity Price for such Delivery
Year for the Zone in which the resources designated for export are located, but not less than
zero). If more than one Zone forms the interface with such Control Area, then the amount of
Reserved Capacity described above shall be apportioned among such Zones for purposes of the
above calculation in proportion to the flows from such resource through each such Zone directly
to such interface under CETO/CETL analysis conditions, as determined by the Office of the
Interconnection using procedures set forth in the PIM Manuals. The amount of the Reserved
Capacity that is associated with a fully controllable facility that crosses such interface shall be
completely apportioned to the Zone within which such facility terminates.

(2) Credit

To recognize the value of firm Transmission Service held by any such Capacity Export
Transmission Customer, such customer assessed a charge under section 5.14(i)(1) also shall
receive a credit, comparable to the Capacity Transfer Rights provided to Load-Serving Entities
under section 5.15. Such credit shall be equal to the locational capacity price difference
specified in section 5.14(i)(1) times the Export Customer's Allocated Share determined as
follows:

Export Customer’s Allocated Share equals

(Export Path Import * Export Reserved Capacity) /

(Export Reserved Capacity + Daily Unforced Capacity Obligations of all LSEs in such Zone).
Where:

“Export Path Import” means the megawatts of Unforced Capacity imported into the export
interface Zone from the Zone in which the resource designated for export is located.

If more than one Zone forms the interface with such Control Area, then the amount of Export
Reserved Capacity shall be apportioned among such Zones for purposes of the above calculation
in the same manner as set forth in subsection (i)(1) above.

3) Distribution of Revenues

Any revenues collected from the Capacity Export Charge with respect to any capacity export for
a Delivery Year, less the credit provided in subsection (i)(2) for such Delivery Year, shall be
distributed to the Load Serving Entities in the export-interface Zone that were assessed a

Locational Reliability Charge for such Delivery Year, pro rata based on the Daily Unforced
Capacity Obligations of such Load-serving Entities in such Zone during such Delivery Year. If
more than one Zone forms the interface with such Control Area, then the revenues shall be
apportioned among such Zones for purposes of the above calculation in the same manner as set
forth in subsection (i)(1) above.
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Attachment B

PJM Open Access Transmission Tariff
(Clean Sections)



2. DEFINITIONS

Definitions specific to this Attachment are set forth below. In addition, any capitalized terms
used in this Attachment not defined herein shall have the meaning given to such terms elsewhere
in this Tariff or in the RAA. References to section numbers in this Attachment DD refer to
sections of this attachment, unless otherwise specified.

2.1A Annual Demand Resource

“Annual Demand Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.1B Annual Resource

“Annual Resource” shall mean a Generation Capacity Resource, an Energy Efficiency Resource
or an Annual Demand Resource.

2.1C Annual Resource Price Adder

“Annual Resource Price Adder” shall mean an addition to the marginal value of Unforced
Capacity and the Extended Summer Resource Price Adder as necessary to reflect the price of
Annual Resources required to meet the applicable Minimum Annual Resource Requirement.

2.1D Annual Revenue Rate

“Annual Revenue Rate” shall mean the rate employed to assess a compliance penalty charge on a
Demand Resource Provider or ILR Provider under section 11.

2.2 Avoidable Cost Rate

“Avoidable Cost Rate” shall mean a component of the Market Seller Offer Cap calculated in
accordance with section 6.

2.3 Base Load Generation Resource

“Base Load Generation Resource” shall mean a Generation Capacity Resource that operates at
least 90 percent of the hours that it is available to operate, as determined by the Office of the
Interconnection in accordance with the PJM Manuals.

2.4  Base Offer Segment

“Base Offer Segment” shall mean a component of a Sell Offer based on an existing Generation
Capacity Resource, equal to the Unforced Capacity of such resource, as determined in
accordance with the PJM Manuals. If the Sell Offers of multiple Market Sellers are based on a
single existing Generation Capacity Resource, the Base Offer Segments of such Market Sellers
shall be determined pro rata based on their entitlements to Unforced Capacity from such
resource.
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2.5 Base Residual Auction

“Base Residual Auction” shall mean the auction conducted three years prior to the start of the
Delivery Year to secure commitments from Capacity Resources as necessary to satisfy any
portion of the Unforced Capacity Obligation of the PJM Region not satisfied through Self-

Supply.

2.6 BuyBid

“Buy Bid” shall mean a bid to buy Capacity Resources in any Incremental Auction.

2.7 Capacity Credit

“Capacity Credit” shall have the meaning specified in Schedule 11 of the Operating Agreement,
including Capacity Credits obtained prior to the termination of such Schedule applicable to
periods after the termination of such Schedule.

2.8  Capacity Emergency Transfer Limit

“Capacity Emergency Transfer Limit” or “CETL” shall have the meaning provided in the
Reliability Assurance Agreement.

2.9 Capacity Emergency Transfer Objective

“Capacity Emergency Transfer Objective” or “CETO” shall have the meaning provided in the
Reliability Assurance Agreement.

2.9A Capacity Export Transmission Customer

“Capacity Export Transmission Customer” shall mean a customer taking point to point
transmission service under Part II of this Tariff to export capacity from a generation resource
located in the PJM Region that is delisted from Capacity Resource status as described in section
5.6.6(d).

2.10 Capacity Market Buyer

“Capacity Market Buyer” shall mean a Member that submits bids to buy Capacity Resources in
any Incremental Auction.

2.11 Capacity Market Seller
“Capacity Market Seller” shall mean a Member that owns, or has the contractual authority to
control the output or load reduction capability of, a Capacity Resource, that has not transferred

such authority to another entity, and that offers such resource in the Base Residual Auction or an
Incremental Auction.
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2.12 Capacity Resource

“Capacity Resource” shall have the meaning specified in the Reliability Assurance Agreement.
2.13 Capacity Resource Clearing Price

“Capacity Resource Clearing Price” shall mean the price calculated for a Capacity Resource that
offered and cleared in a Base Residual Auction or Incremental Auction, in accordance with
Section 5.

2.14 Capacity Transfer Right

“Capacity Transfer Right” shall mean a right, allocated to LSEs serving load in a Locational
Deliverability Area, to receive payments, based on the transmission import capability into such
Locational Deliverability Area, that offset, in whole or in part, the charges attributable to the
Locational Price Adder, if any, included in the Zonal Capacity Price calculated for a Locational
Delivery Area.

2.14A Conditional Incremental Auction

“Conditional Incremental Auction” shall mean an Incremental Auction conducted for a Delivery
Year if and when necessary to secure commitments of additional capacity to address reliability
criteria violations arising from the delay in a Backbone Transmission upgrade that was modeled
in the Base Residual Auction for such Delivery Year.

2.15 CONE Area

“CONE Area” shall mean the areas listed in section 5.10(a)(iv)(A) and any LDAs established as
CONE Areas pursuant to section 5.10(a)(iv)(B).

2.16 Cost of New Entry

“Cost of New Entry” or “CONE” shall mean the nominal levelized cost of a Reference Resource,
as determined in accordance with section 5.

2.16A Credit-Limited Offer
“Credit-Limited Offer” shall have the meaning provided in Attachment Q to this Tariff.
2.17 Daily Deficiency Rate

“Daily Deficiency Rate” shall mean the rate employed to assess certain deficiency charges under
sections 7, 8,9, or 13.

2.18 Daily Unforced Capacity Obligation
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“Daily Unforced Capacity Obligation” shall mean the capacity obligation of a Load Serving
Entity during the Delivery Year, determined in accordance with Schedule 8 of the Reliability
Assurance Agreement.

2.19 Delivery Year

Delivery Year shall mean the Planning Period for which a Capacity Resource is committed
pursuant to the auction procedures specified in Section 5.

2.20 Demand Resource
“Demand Resource” shall have the meaning specified in the Reliability Assurance Agreement.
2.21 Demand Resource Factor

“Demand Resource Factor” shall have the meaning specified in the Reliability Assurance
Agreement.

2.22 Demand Resource Provider

“Demand Resource Provider” shall mean a PJM Member that has the capability to reduce load,
or that aggregates customers capable of reducing load. The Demand Resource Provider shall
notify the Office of the Interconnection whether such load reduction is provided by a Limited
Demand Resource, Extended Summer Demand Resource or an Annual Demand Resource. A
Curtailment Service Provider, as defined in the Operating Agreement, may be a Demand
Resource Provider, provided it qualifies its load reduction capability as a Limited Demand
Resource, Extended Summer Demand Resource, or Annual Demand Resource.

2.23 EFORd

“EFORA” shall have the meaning specified in the PJM Reliability Assurance Agreement.

2.24 Energy Efficiency Resource

“Energy Efficiency Resource” shall have the meaning specified in the PJM Reliability Assurance
Agreement.

2.24A Extended Summer Demand Resource

“Extended Summer Demand Resource” shall have the meaning specified in the Reliability
Assurance Agreement.

2.24B Extended Summer Resource Price Adder
“Extended Summer Resource Price Adder” shall mean an addition to the marginal value of
Unforced Capacity as necessary to reflect the price of Annual Resources and Extended Summer

Demand Resources required to meet the applicable Minimum Extended Summer Resource
Requirement.
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2.24C Extended Summer Demand Resource Reliability Target

“Extended Summer Demand Resource Reliability Target” for the PJM Region or an LDA, shall
mean the maximum amount of the combination of Extended Summer Demand Resources and
Limited Demand Resources in Unforced Capacity determined by PJM to be consistent with the
maintenance of reliability, stated in Unforced Capacity, that shall be used to calculate the
Minimum Annual Resource Requirement. As more fully set forth in the PJM Manuals, PJIM
calculates the Extended Summer DR Reliability Target, by first determining a reference annual
loss of load expectation (“LOLE”) assuming no Demand Resources. The calculation for the
unconstrained portion of the PJM Region uses a daily distribution of loads under a range of
weather scenarios (based on the most recent load forecast and iteratively shifting the load
distributions to result in the Installed Reserve Margin established for the Delivery Year in
question) and a weekly capacity distribution (based on the cumulative capacity availability
distributions developed for the Installed Reserve Margin study for the Delivery Year in
question). The calculation for each relevant LDA uses a daily distribution of loads under a range
of weather scenarios (based on the most recent load forecast for the Delivery Year in question)
and a weekly capacity distribution (based on the cumulative capacity availability distributions
developed for the Capacity Emergency Transfer Objective study for the Delivery Year in
question). For the relevant LDA calculation, the weekly capacity distributions are adjusted to
reflect the Capacity Emergency Transfer Limit for the Delivery Year in question.

For both the PJM Region and LDA analyses, PJM then models the commitment of varying
amounts of DR (displacing otherwise committed generation) as interruptible from May 1 through
October 31 and unavailable from November 1 through April 30 and calculates the LOLE at each
DR level. The Extended Summer DR Reliability Target is the DR amount, stated as a percentage
of the unrestricted peak load, that produces no more than a ten percent increase in the LOLE,
compared to the reference value. The Extended Summer Demand Resource Reliability Target
shall be expressed as a percentage of the forecasted peak load of the PJM Region or such LDA
and 1s converted to Unforced Capacity by multiplying [the reliability target percentage] times
[the Forecast Pool Requirement] times [the DR Factor] times [the forecasted peak load of the
PJM Region or such LDA, reduced by the amount of load served under the FRR Alternative].

2.25 [Reserved]
2.26 Final RTO Unforced Capacity Obligation

“Final RTO Unforced Capacity Obligation” shall mean the capacity obligation for the PJIM
Region, determined in accordance with Schedule 8 of the Reliability Assurance Agreement.

2.26A Final Zonal ILR Price
“Final Zonal ILR Price” shall mean the Adjusted Zonal Capacity Price after the Second
Incremental Auction, less the amount paid in CTR credits per MW of load in the Zone in which

the ILR is to be certified.

2.27 First Incremental Auction
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“First Incremental Auction” shall mean an Incremental Auction conducted 20 months prior to the
start of the Delivery Year to which it relates.

2.28 Forecast Pool Requirement

“Forecast Pool Requirement” shall have the meaning specified in the Reliability Assurance
Agreement.

2.29 Forecast RTO ILR Obligation

“Forecast RTO ILR Obligation” shall mean, in unforced capacity terms, the ILR Forecast for the
PJM Region times the DR Factor, times the Forecast Pool Requirement, less the Unforced
Capacity of all Demand Resources committed in FRR Capacity Plans by all FRR Entities in the
PJM Region, for use in Delivery Years through May 31, 2012.

2.30 Forecast Zonal ILR Obligation

“Forecast Zonal ILR Obligation” shall mean, in unforced capacity terms, the ILR Forecast for
the Zone times the DR Factor, times the Forecast Pool Requirement, less the Unforced Capacity
of all Demand Resources committed in FRR Capacity Plans by all FRR Entities in such Zone,
for use in Delivery Years through May 31, 2012.

2.31 Generation Capacity Resource

“Generation Capacity Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.32 ILR Forecast

“ILR Forecast” shall mean, for any Delivery Year ending on or before May 31, 2012, the

average annual megawatt quantity of ILR certified for the five Planning Periods preceding the
date of the forecast; provided, however, that before such data becomes available for five
Delivery Years under the Reliability Pricing Model, comparable data on Active Load
Management (as defined in the preexisting reliability assurance agreements) from up to five prior
Planning Periods shall be substituted as necessary; and provided further that, for transmission
zones that were integrated into the PJM Region less than five years prior to the conduct of the
Base Residual Auction for the Delivery Year, data on incremental load subject to mandatory
interruption by Electric Distribution Companies within such zones shall be substituted as
necessary.

2.33 ILR Provider
“ILR Provider” shall mean a Member that has the capability to reduce load, or that aggregates
customers capable of reducing load. A Curtailment Service Provider, as such term is defined in

the PJM Operating Agreement, may be an ILR Provider, provided it obtains certification of its
load reduction capability as ILR.
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2.34 Incremental Auction

“Incremental Auction” shall mean any of several auctions conducted for a Delivery Year after
the Base Residual Auction for such Delivery Year and before the first day of such Delivery Year,
including the First Incremental Auction, Second Incremental Auction, Third Incremental Auction
or Conditional Incremental Auction. Incremental Auctions (other than the Conditional
Incremental Auction), shall be held for the purposes of:

(1) allowing Market Sellers that committed Capacity Resources in the Base Residual
Auction for a Delivery Year, which subsequently are determined to be unavailable to deliver the
committed Unforced Capacity in such Delivery Year (due to resource retirement, resource
cancellation or construction delay, resource derating, EFORD increase, a decrease in the
Nominated Demand Resource Value of a Planned Demand Resource, delay or cancellation of a
Qualifying Transmission Upgrade, or similar occurrences) to submit Buy Bids for replacement
Capacity Resources; and

(i1) allowing the Office of the Interconnection to reduce or increase the amount of
committed capacity secured in prior auctions for such Delivery Year if, as a result of changed
circumstances or expectations since the prior auction(s), there is, respectively, a significant
excess or significant deficit of committed capacity for such Delivery Year, for the PJM Region
or for an LDA.

2.35 Incremental Capacity Transfer Right

“Incremental Capacity Transfer Right” shall mean a Capacity Transfer Right allocated to a
Generation Interconnection Customer or Transmission Interconnection Customer obligated to
fund a transmission facility or upgrade, to the extent such upgrade or facility increases the
transmission import capability into a Locational Deliverability Area, or a Capacity Transfer
Right allocated to a Responsible Customer in accordance with Schedule 12A of the Tariff.

2.36 Interruptible Load for Reliability (ILR)

“Interruptible Load for Reliability” or “ILR” shall have the meaning specified in the Reliability
Assurance Agreement.

2.36 A Limited Demand Resource

“Limited Demand Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.36B Limited Demand Resource Reliability Target
“Limited Demand Resource Reliability Target” for the PJM Region or an LDA, shall mean the
maximum amount of Limited Demand Resources determined by PJM to be consistent with the

maintenance of reliability, stated in Unforced Capacity that shall be used to calculate the
Minimum Extended Summer Demand Resource Requirement for the PJM Region or such LDA.
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As more fully set forth in the PJM Manuals, PJM calculates the Limited Demand Resource
Reliability Target by first: 1) testing the effects of the ten-interruption requirement by comparing
possible loads on peak days under a range of weather conditions (from the daily load forecast
distributions for the Delivery Year in question) against possible generation capacity on such days
under a range of conditions (using the cumulative capacity distributions employed in the
Installed Reserve Margin study for the PJM Region and in the Capacity Emergency Transfer
Objective study for the relevant LDAs for such Delivery Year) and, by varying the assumed
amounts of DR that is committed and displaces committed generation, determines the DR
penetration level at which there is a ninety percent probability that DR will not be called (based
on the applicable operating reserve margin for the PJM Region and for the relevant LDAs) more
than ten times over those peak days; and ii) testing the six-hour duration requirement by
calculating the MW difference between the highest hourly unrestricted peak load and seventh
highest hourly unrestricted peak load on certain high peak load days (e.g., the annual peak, loads
above the weather normalized peak, or days where load management was called) in recent years,
then dividing those loads by the forecast peak for those years and averaging the result. Second,
PJM adopts the lower result from these two tests as the Limited Demand Resource Reliability
Target. The Limited Demand Resource Reliability Target shall be expressed as a percentage of
the forecasted peak load of the PIM Region or such LDA and is converted to Unforced Capacity
by multiplying [the reliability target percentage] times [the Forecast Pool Requirement] times
[the DR Factor] times [the forecasted peak load of the PJM Region or such LDA, reduced by the
amount of load served under the FRR Alternative].

2.37 Load Serving Entity (LSE)

“Load Serving Entity” or “LSE” shall have the meaning specified in the Reliability Assurance
Agreement.

2.38 Locational Deliverability Area (LDA)

“Locational Deliverability Area” or “LDA” shall mean a geographic area within the PJM Region
that has limited transmission capability to import capacity to satisfy such area’s reliability
requirement, as determined by the Office of the Interconnection in connection with preparation
of the Regional Transmission Expansion Plan, and as specified in Schedule 10.1 of the
Reliability Assurance Agreement.

2.39 Locational Deliverability Area Reliability Requirement

“Locational Deliverability Area Reliability Requirement” shall mean the projected internal
capacity in the Locational Deliverability Area plus the Capacity Emergency Transfer Objective
for the Delivery Year, as determined by the Office of the Interconnection in connection with
preparation of the Regional Transmission Expansion Plan, less the minimum internal resources
required for all FRR Entities in such Locational Deliverability Area, and less any necessary
adjustment for Price Responsive Demand proposed in a PRD Plan or committed following an
RPM Auction for the Zones comprising such Locational Deliverability Area for such Delivery
Year.
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2.40 Locational Price Adder

“Locational Price Adder” shall mean an addition to the marginal value of Unforced Capacity
within an LDA as necessary to reflect the price of Capacity Resources required to relieve
applicable binding locational constraints.

2.41 Locational Reliability Charge

“Locational Reliability Charge” shall have the meaning specified in the Reliability Assurance
Agreement.

2.41A Locational UCAP

“Locational UCAP” shall mean unforced capacity that a Member with available uncommitted
capacity sells in a bilateral transaction to a Member that previously committed capacity through
an RPM Auction but now requires replacement capacity to fulfill its RPM Auction commitment.
The Locational UCAP Seller retains responsibility for performance of the resource providing
such replacement capacity.

2.41B Locational UCAP Seller
“Locational UCAP Seller” shall mean a Member that sells Locational UCAP.
2.41C Market Seller Offer Cap

“Market Seller Offer Cap” shall mean a maximum offer price applicable to certain Market
Sellers under certain conditions, as determined in accordance with section 6 of Attachment DD
and section IL.E of Attachment M - Appendix.

2.41D Minimum Annual Resource Requirement

“Minimum Annual Resource Requirement” shall mean the minimum amount of capacity that
PJM will seek to procure from Annual Resources for the PJM Region and for each Locational
Deliverability Area for which the Office of the Interconnection is required under section 5.10(a)
of this Attachment DD to establish a separate VRR Curve for such Delivery Year. For the PJIM
Region, the Minimum Annual Resource Requirement shall be equal to the RTO Reliability
Requirement minus [the Extended Summer Demand Resource Reliability Target for the RTO in
Unforced Capacity]. For an LDA, the Minimum Annual Resource Requirement shall be equal to
the LDA Reliability Requirement minus [the LDA CETL] minus [the Extended Summer
Demand Resource Reliability Target for such LDA in Unforced Capacity]. The LDA CETL may
be adjusted pro rata for the amount of load served under the FRR Alternative.

2.41E Minimum Extended Summer Resource Requirement

“Minimum Extended Summer Resource Requirement” shall mean the minimum amount of
capacity that PJM will seek to procure from Extended Summer Demand Resources and Annual
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Resources for the PJM Region and for each Locational Deliverability Area for which the Office
of the Interconnection is required under section 5.10(a) of this Attachment DD to establish a
separate VRR Curve for such Delivery Year. For the PJM Region, the Minimum Extended
Summer Resource Requirement shall be equal to the RTO Reliability Requirement minus [the
Limited Demand Resource Reliability Target for the PIM Region in Unforced Capacity]. For an
LDA, the Minimum Extended Summer Resource Requirement shall be equal to the LDA
Reliability Requirement minus [the LDA CETL] minus [the Limited Demand Resource
Reliability Target for such LDA in Unforced Capacity]. The LDA CETL may be adjusted pro
rata for the amount of load served under the FRR Alternative.

2.42 Net Cost of New Entry

“Net Cost of New Entry” shall mean the Cost of New Entry minus the Net Energy and Ancillary
Service Revenue Offset, as defined in Section 5.

2.43 Nominated Demand Resource Value

“Nominated Demand Resource Value” shall mean the amount of load reduction that a Demand
Resource commits to provide either through direct load control, firm service level or guaranteed
load drop programs. For existing Demand Resources, the maximum Nominated Demand
Resource Value is limited, in accordance with the PJM Manuals, to the value appropriate for the
method by which the load reduction would be accomplished, at the time the Base Residual
Auction or Incremental Auction is being conducted.

2.43A Nominated Energy Efficiency Value

“Nominated Energy Efficiency Value” shall mean the amount of load reduction that an Energy
Efficiency Resource commits to provide through installation of more efficient devices or
equipment or implementation of more efficient processes or systems.

2.44 Nominated ILR Value

“Nominated ILR Value” shall mean the amount of load reduction that an ILR resource commits
to provide either through direct load control, firm service level or guaranteed load drop
programs. For ILR, the maximum Nominated ILR Capacity Value is limited, in accordance with
the PJM Manuals, to the value appropriate for the method by which the load reduction would be
accomplished, at the time the ILR is certified.

2.45 Opportunity Cost

“Opportunity Cost” shall mean a component of the Market Seller Offer Cap calculated in
accordance with section 6.

2.46 Peak-Hour Dispatch
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“Peak-Hour Dispatch” shall mean, for purposes of calculating the Energy and Ancillary Services
Revenue Offset under section 5 of this Attachment, an assumption, as more fully set forth in the
PJM Manuals, that the Reference Resource is committed in the Day-Ahead Energy Market in
four distinct blocks of four hours of continuous output for each block from the peak-hour period
beginning with the hour ending 0800 EPT through to the hour ending 2300 EPT for any day
when the average day-ahead LMP for the area for which the Net Cost of New Entry is being
determined is greater than, or equal to, the cost to generate (including the cost for a complete
start and shutdown cycle) for at least two hours during each four-hour block, where such blocks
shall be assumed to be committed independently; provided that, if there are not at least two
economic hours in any given four-hour block, then the Reference Resource shall be assumed not
to be committed for such block; and to the extent not committed in any such block in the Day-
Ahead Energy Market under the above conditions based on Day-Ahead LMPs, is dispatched in
the Real-Time Energy Market for such block if the Real-Time LMP is greater than or equal to
the cost to generate under the same conditions as described above for the Day-Ahead Energy
Market.

2.47 Peak Season

“Peak Season” shall mean the weeks containing the 24th through 36th Wednesdays of the
calendar year. Each such week shall begin on a Monday and end on the following Sunday,
except for the week containing the 36th Wednesday, which shall end on the following Friday.

2.48 Percentage Internal Resources Required

“Percentage Internal Resources Required” shall have the meaning specified in the Reliability
Assurance Agreement.

2.49 Planned Demand Resource

“Planned Demand Resource” shall have the meaning specified in the Reliability Assurance
Agreement.

2.50 Planned External Generation Capacity Resource

“Planned External Generation Capacity Resource” shall have the meaning specified in the
Reliability Assurance Agreement.

2.50A Planned Generation Capacity Resource

“Planned Generation Capacity Resource” shall have the meaning specified in the Reliability
Assurance Agreement.

2.51 Planning Period
“Planning Period” shall have the meaning specified in the Reliability Assurance Agreement.

2.52  PJM Region
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“PJM Region” shall have the meaning specified in the Reliability Assurance Agreement.
2.53 PJM Region Installed Reserve Margin

“PJM Region Installed Reserve Margin” shall have the meaning specified in the Reliability
Assurance Agreement.

2.54 PJM Region Peak Load Forecast

“PJM Region Peak Load Forecast” shall mean the peak load forecast used by the Office of the
Interconnection in determining the PJM Region Reliability Requirement, and shall be determined
on both a preliminary and final basis as set forth in section 5.

2.55 PJM Region Reliability Requirement

“PJM Region Reliability Requirement” shall mean, for purposes of the Base Residual Auction,
the Forecast Pool Requirement multiplied by the Preliminary PJM Region Peak Load Forecast,
less the sum of all Preliminary Unforced Capacity Obligations of FRR Entities in the PIM
Region; and, for purposes of the Incremental Auctions, the Forecast Pool Requirement
multiplied by the updated PJM Region Peak Load Forecast, less the sum of all updated Unforced
Capacity Obligations of FRR Entities in the PJM Region, and less any necessary adjustment for
Price Responsive Demand proposed in a PRD Plan or committed following an RPM Auction (as
applicable) for such Delivery Year.

2.56 Projected PJM Market Revenues

“Projected PJM Market Revenues” shall mean a component of the Market Seller Offer Cap
calculated in accordance with section 6.

2.57 Qualifying Transmission Upgrade

“Qualifying Transmission Upgrade” shall mean a proposed enhancement or addition to the
Transmission System that: (a) will increase the Capacity Emergency Transfer Limit into an LDA
by a megawatt quantity certified by the Office of the Interconnection; (b) the Office of the
Interconnection has determined will be in service on or before the commencement of the first
Delivery Year for which such upgrade is the subject of a Sell Offer in the Base Residual
Auction; (c) is the subject of a Facilities Study Agreement executed before the conduct of the
Base Residual Auction for such Delivery Year and (d) a New Service Customer is obligated to
fund through a rate or charge specific to such facility or upgrade.

2.58 Reference Resource
“Reference Resource” shall mean a combustion turbine generating station, configured with two
General Electric Frame 7FA turbines with inlet air cooling to 50 degrees, Selective Catalytic

Reduction technology in CONE Areas 1, 2, 3, and 4, dual fuel capability, and a heat rate of
10.096 Mmbtu/ MWh.
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2.59 Reliability Assurance Agreement

“Reliability Assurance Agreement” shall mean that certain “Reliability Assurance Agreement
Among Load-Serving Entities in the PJM Region,” on file with FERC as PJM Interconnection,
L.L.C. Rate Schedule FERC No.44.

2.60 Reliability Pricing Model Auction

“Reliability Pricing Model Auction” or “RPM Auction” shall mean the Base Residual Auction or
any Incremental Auction.

2.61 Resource Substitution Charge

“Resource Substitution Charge” shall mean a charge assessed on Capacity Market Buyers in an
Incremental Auction to recover the cost of replacement Capacity Resources.

2.61A Scheduled Incremental Auctions
“Scheduled Incremental Auctions” shall refer to the First, Second, or Third Incremental Auction.
2.62 Second Incremental Auction

“Second Incremental Auction” shall mean an Incremental Auction conducted ten months before
the Delivery Year to which it relates.

2.63 Sell Offer

“Sell Offer” shall mean an offer to sell Capacity Resources in a Base Residual Auction,
Incremental Auction, or Reliability Backstop Auction.

2.64 [Reserved for Future Use]
2.65 Self-Supply

“Self-Supply” shall mean Capacity Resources secured by a Load-Serving Entity, by ownership
or contract, outside a Reliability Pricing Model Auction, and used to meet obligations under this
Attachment or the Reliability Assurance Agreement through submission in a Base Residual
Auction or an Incremental Auction of a Sell Offer indicating such Market Seller’s intent that
such Capacity Resource be Self-Supply. Self-Supply may be either committed regardless of
clearing price or submitted as a Sell Offer with a price bid. A Load Serving Entity's Sell Offer
with a price bid for an owned or contracted Capacity Resource shall not be deemed “Self-
Supply,” unless it is designated as Self-Supply and used by the LSE to meet obligations under
this Attachment or the Reliability Assurance Agreement.

2.65A Short-Term Resource Procurement Target
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“Short-Term Resource Procurement Target” shall mean, as to the PJM Region, for purposes of
the Base Residual Auction, 2.5% of the PJM Region Reliability Requirement determined for
such Base Residual Auction, for purposes of the First Incremental Auction, 2% of the of the
PJM Region Reliability Requirement as calculated at the time of the Base Residual Auction; and,
for purposes of the Second Incremental Auction, 1.5% of the of the PJM Region Reliability
Requirement as calculated at the time of the Base Residual Auction; and, as to any Zone, an
allocation of the PJM Region Short-Term Resource Procurement Target based on the
Preliminary Zonal Forecast Peak Load, reduced by the amount of load served under the FRR
Alternative. For any LDA, the LDA Short-Term Resource Procurement Target shall be the sum
of the Short-Term Resource Procurement Targets of all Zones in the LDA.

2.65B Short-Term Resource Procurement Target Applicable Share

“Short-Term Resource Procurement Target Applicable Share” shall mean: (i) for the PIM
Region, as to the First and Second Incremental Auctions, 0.2 times the Short-Term Resource
Procurement Target used in the Base Residual Auction and, as to the Third Incremental Auction
for the PJM Region, 0.6 times such target; and (ii) for an LDA, as to the First and Second
Incremental Auctions, 0.2 times the Short-Term Resource Procurement Target used in the Base
Residual Auction for such LDA and, as to the Third Incremental Auction, 0.6 times such target.

2.66 Third Incremental Auction

“Third Incremental Auction” shall mean an Incremental Auction conducted three months before
the Delivery Year to which it relates.

2.67 Transition Adder

“Transition Adder” shall mean a component of a Sell Offer permitted for certain Capacity
Market Sellers for the Transition Period, as set forth in section 17.

2.68 Transition Period

“Transition Period” shall mean the four-year period consisting of the Delivery Years
commencing June 1, 2007, June 1, 2008, June 1, 2009, and June 1, 2010.

2.69 Unforced Capacity

“Unforced Capacity” shall have the meaning specified in the Reliability Assurance Agreement.
2.69A Updated VRR Curve

“Updated VRR Curve” shall mean the Variable Resource Requirement Curve as defined in

section 5.10(a) of this Attachment for use in the Base Residual Auction of the relevant Delivery
Year, updated to reflect the Short-term Resource Procurement Target applicable to the relevant
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Incremental Auction and any change in the Reliability Requirement from the Base Residual
Auction to such Incremental Auction.

2.69B Updated VRR Curve Increment

“Updated VRR Curve Increment” shall mean the portion of the Updated VRR Curve to the right
of a vertical line at the level of Unforced Capacity on the x-axis of such curve equal to the net
Unforced Capacity committed to the PJM Region as a result of all prior auctions conducted for
such Delivery Year.

2.69C Updated VRR Curve Decrement

“Updated VRR Curve Decrement” shall mean the portion of the Updated VRR Curve to the left
of a vertical line at the level of Unforced Capacity on the x-axis of such curve equal to the net
Unforced Capacity committed to the PIM Region as a result of all prior auctions conducted for
such Delivery Year.

2.70 Variable Resource Requirement Curve

“Variable Resource Requirement Curve” shall mean a series of maximum prices that can be
cleared in a Base Residual Auction for Unforced Capacity, corresponding to a series of varying
resource requirements based on varying installed reserve margins, as determined by the Office of
the Interconnection for the PJM Region and for certain Locational Deliverability Areas in
accordance with the methodology provided in Section 5.

2.71 Zonal Capacity Price

“Zonal Capacity Price” shall mean the clearing price required in each Zone to meet the demand
for Unforced Capacity and satisfy Locational Deliverability Requirements for the LDA or LDAs
associated with such Zone. If the Zone contains multiple LDAs with different Capacity
Resource Clearing Prices, the Zonal Capacity Price shall be a weighted average of the Capacity
Resource Clearing Prices for such LDAs, weighted by the Unforced Capacity of Capacity
Resources cleared in each such LDA.
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5.10 Auction Clearing Requirements

The Office of the Interconnection shall clear each Base Residual Auction and Incremental
Auction for a Delivery Year in accordance with the following:

a) Variable Resource Requirement Curve

The Office of the Interconnection shall determine Variable Resource Requirement Curves for the
PJM Region and for such Locational Deliverability Areas as determined appropriate in
accordance with subsection (a)(ii1) for such Delivery Year to establish the level of Capacity
Resources that will provide an acceptable level of reliability consistent with the Reliability
Principles and Standards. It is recognized that the variable resource requirement reflected in the
Variable Resource Requirement Curve can result in an optimized auction clearing in which the
level of Capacity Resources committed for a Delivery Year exceeds the PJM Region Reliability
Requirement (less the Forecast RTO ILR Obligation for Delivery Years through May 31, 2012,
or less the Short-Term Resource Procurement Target for Delivery Years thereafter) or Locational
Deliverability Area Reliability Requirement (less the Forecast Zonal ILR Obligation for Delivery
Years through May 31, 2012, or less the Short-Term Resource Procurement Target for Delivery
Years thereafter for the Zones associated with such LDA) for such Delivery Year. For any
auction, the Updated Forecast Peak Load, and Short-Term Resource Procurement Target
applicable to such auction, shall be used, and Price Responsive Demand from any applicable
approved PRD Plan, including any associated PRD Reservation Prices, shall be reflected in the
derivation of the Variable Resource Requirement Curves, in accordance with the methodology
specified in the PJM Manuals.

1) Methodology to Establish the Variable Resource Requirement Curve

Prior to the Base Residual Auction, in accordance with the schedule in the PJM Manuals, the
Office of the Interconnection shall establish the Variable Resource Requirement Curve for the
PJM Region as follows:

J Each Variable Resource Requirement Curve shall be plotted on a graph on
which Unforced Capacity is on the x-axis and price is on the y-axis;

J The Variable Resource Requirement Curve for the PJM Region shall be
plotted by first combining (i) a horizontal line from the y-axis to point (1),
(i1) a straight line connecting points (1) and (2), (iii) a straight line
connecting points (2) and (3), and (iv) a vertical line from point (3) to the
x-axis, where:

. For point (1), price equals: {the greater of [the Cost of New Entry]
or [1.5 times (the Cost of New Entry minus the Net Energy and
Ancillary Service Revenue Offset)]} divided by (one minus the
pool-wide average EFORd) and Unforced Capacity equals: [the
PJM Region Reliability Requirement multiplied by (100% plus the
approved PJM Region Installed Reserve Margin (“IRM”’)% minus
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ii)

3%) divided by (100% plus IRM%)] minus the Forecast RTO ILR
Obligation for Delivery Years through May 31, 2012 or less the
Short-Term Resource Procurement Target for Delivery Years
thereafter;

. For point (2), price equals: (the Cost of New Entry minus the Net
Energy and Ancillary Service Revenue Offset) divided by (one
minus the pool-wide average EFORd) and Unforced Capacity
equals: [the PJM Region Reliability Requirement multiplied by
(100% plus IRM% plus 1%) divided by (100% plus IRM%)]
minus the Forecast RTO ILR Obligation for Delivery Years
through May 31, 2012 or less the Short-Term Resource
Procurement Target for Delivery Years thereafter; and

o For point (3), price equals [0.2 times (the Cost of New Entry minus
the Net Energy and Ancillary Service Revenue Offset)] divided by
(one minus the pool-wide average EFORd) and Unforced Capacity
equals: [the PJM Region Reliability Requirement multiplied by
(100% plus IRM% plus 5%) divided by (100% plus IRM%)]
minus the Forecast RTO ILR Obligation for Delivery Years
through May 31, 2012 or less the Short-Term Resource
Procurement Target for Delivery Years thereafter;

For any Delivery Year, the Office of the Interconnection shall establish a

separate Variable Resource Requirement Curve for each LDA for which:

A.

the Capacity Emergency Transfer Limit is less than 1.15 times the
Capacity Emergency Transfer Objective, as determined by the Office of
the Interconnection in accordance with NERC and Applicable Regional
Reliability Council guidelines; or

such LDA had a Locational Price Adder in any one or more of the three
immediately preceding Base Residual Auctions; or

such LDA is determined in a preliminary analysis by the Office of the
Interconnection to be likely to have a Locational Price Adder, based on
historic offer price levels; provided however that for the Base Residual
Auction conducted for the Delivery Year commencing on June 1, 2012,
the EMAAC, SWMAAC and MAAC LDAs shall employ separate
Variable Resource Requirement Curves regardless of the outcome of the
above three tests; and provided further that the Office of the
Interconnection may establish a separate Variable Resource Requirement
Curve for an LDA not otherwise qualifying under the above three tests if it
finds that such is required to achieve an acceptable level of reliability
consistent with the Reliability Principles and Standards, in which case the
Office of the Interconnection shall post such finding, such LDA, and such

Page 17



Variable Resource Requirement Curve on its internet site no later than the
March 31 last preceding the Base Residual Auction for such Delivery
Year. The same process as set forth in subsection (a)(i) shall be used to
establish the Variable Resource Requirement Curve for any such LDA,
except that the Locational Deliverability Area Reliability Requirement for
such LDA shall be substituted for the PJM Region Reliability
Requirement and the LDA Short-Term Resource Procurement Target shall
be substituted for the PJM Region Short-Term Resource Procurement
Target. For purposes of calculating the Capacity Emergency Transfer
Limit under this section, all generation resources located in the PJM
Region that are, or that qualify to become, Capacity Resources, shall be
modeled at their full capacity rating, regardless of the amount of capacity
cleared from such resource for the immediately preceding Delivery Year.

1) Procedure for ongoing review of Variable Resource Requirement Curve
shape.

Beginning no later than for the Delivery Year that commences June 1, 2015, and continuing no
later than for every third Delivery Year thereafter, the Office of the Interconnection shall
perform a review of the shape of the Variable Resource Requirement Curve, as established by
the requirements of the foregoing subsection. Such analysis shall be based on simulation of
market conditions to quantify the ability of the market to invest in new Capacity Resources and
to meet the applicable reliability requirements on a probabilistic basis. Based on the results of
such review, PJM shall prepare a recommendation to either modify or retain the existing
Variable Resource Requirement Curve shape. The Office of the Interconnection shall post the
recommendation and shall review the recommendation through the stakeholder process to solicit
stakeholder input. If a modification of the Variable Resource Requirement Curve shape is
recommended, the following process shall be followed:

A) If the Office of the Interconnection determines that the Variable
Resource Requirement Curve shape should be modified, Staftf of
the Office of the Interconnection shall propose a new Variable
Resource Requirement Curve shape on or before September 1,
prior to the conduct of the Base Residual Auction for the first
Delivery Year in which the new values would be applied.

B) The PJM Members shall review the proposed modification to the
Variable Resource Requirement Curve shape.

O) The PJIM Members shall either vote to endorse the proposed
modification, to propose alternate modifications or to recommend
no modification by October 31, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the new
values would be applied.
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1v)

(1)

D)

The PJM Board of Managers shall consider a proposed
modification to the Variable Resource Requirement Curve shape,
and the Office of the Interconnection shall file any approved
modified Variable Resource Requirement Curve shape with the
FERC by December 1, prior to the conduct of the Base Residual
Auction for the first Delivery Year in which the new values would
be applied.

Cost of New Entry

A)

B)

For the Delivery Year commencing on June 1, 2012, and
continuing thereafter unless and until changed pursuant to
subsection (B) below, the Cost of New Entry for each LDA shall
be determined based upon the Transmission Owner zones that
comprise such LDA, as provided in the table below. If an LDA
combines transmission zones with differing Cost of New Entry
values, the lowest such value shall be used.

Geographic Location Within the Cost of New Entry
PJM Region Encompassing These in $/MW-Year
Zones

PS, JCP&L, AE, PECO, DPL, RECO | 134,000
(“CONE Area 1”)

BGE, PEPCO (“CONE Area 2”) 123,700

AEP, Dayton, ComEd, APS, DQL, 123,500
ATSI, DEOK (“CONE Area 3”)

PPL, MetEd, Penelec (“CONE Area 130,100
4”)

Dominion (“CONE Area 57) 111,000

Beginning with the 2013-2014 Delivery Year, the CONE shall be
adjusted to reflect changes in generating plant construction costs
based on changes in the Applicable H-W Index, in accordance with
the following:

The Applicable H-W Index for any Delivery Year shall be the most

recently published twelve-month change, at the time CONE values are required to be posted for
the Base Residual Auction for such Delivery Year, in the Total Other Production Plant Index
shown in the Handy-Whitman Index of Public Utility Construction Costs for the North Atlantic
Region for purposes of CONE Areas 1, 2, and 4, for the North Central Region for purposes of
CONE Area 3, and for the South Atlantic Region for purposes of CONE Area 5.

)

The CONE in a CONE Area shall be adjusted prior to the Base Residual
Auction for each Delivery Year by applying the Applicable H-W Index for such CONE Area to
the Benchmark CONE for such CONE Area.
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3) The Benchmark CONE for a CONE Area shall be the CONE used for
such CONE Area in the Base Residual Auction for the prior Delivery Year.

4) Notwithstanding the foregoing, CONE values for any CONE Area for any
Delivery Year shall be subject to amendment pursuant to appropriate filings with FERC under
the Federal Power Act, including, without limitation, any filings resulting from the process
described in section 5.10(a)(vii)(C) or any filing to establish new or revised CONE Areas.

V) Net Energy and Ancillary Services Revenue Offset

A)

The Office of the Interconnection shall determine the Net Energy
and Ancillary Services Revenue Offset each year for each sub-
region of the PJM Region for which the Cost of New Entry is
determined as (A) the annual average of the revenues that would
have been received by the Reference Resource from the PJIM
energy markets during a period of three consecutive calendar years
preceding the time of the determination, based on (1) the heat rate
and other characteristics of such Reference Resource; (2) the
average hourly LMPs for the transmission zone in which such
resource was assumed to be installed for purposes of the CONE
estimate (as specified in the PJM Manuals); (3) fuel prices reported
during such period at a posted fuel pricing point in such sub-
region, if available, and (if such pricing point is not available) a
fuel transmission adder appropriate to each assumed Cost of New
Entry location from an appropriate PIM Region pricing point shall
be used for each such sub-region, as set forth in the PJM manuals;
(4) assumed variable operation and maintenance expenses for such
resource of $6.47 per MWh; and (5) an assumption that the
Reference Resource would be dispatched for both the Day-Ahead
and Real-Time Energy Markets on a Peak-Hour Dispatch basis;
plus (B) ancillary service revenues of $2,199 per MW-year. If a
sub-region was not integrated into the PJM Region for the entire
applicable period, then the offset shall be calculated using only
those whole calendar years during which the sub-region was
integrated.

B) The Office of the Interconnection shall set the Net Cost of New
Entry for the PJM Region equal to the median value of the Net
Cost of New Entry for all CONE Areas as determined in
accordance with the foregoing provisions. The Cost of New Entry
for the PJM Region shall be set equal to the gross Cost of New
Entry component of the selected median value of the Net Cost of
New Entry.

vi) Adjustment to Net Energy and Ancillary Services Revenue Offset
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Beginning with the Base Residual Auction scheduled for May 2010, the Net Energy and
Ancillary Services Revenue Offset for a CONE Area shall be adjusted following any Delivery
Year during which Scarcity Pricing was effective in such CONE Area pursuant to the Scarcity
Pricing provisions of section 6A of Schedule 1 to the PJM Operating Agreement. Following
each Delivery Year, the Scarcity Pricing revenues the Reference Resource in each CONE Area
would have received during such Delivery Year shall be calculated based on the assumed heat
rate and other characteristics of the Reference Resource, assumed Peak-Hour Dispatch, and the
actual locational marginal prices and actual fuel prices during the Delivery Year for the
applicable location, which shall be the transmission zone in which such resource was assumed to
be installed for purposes of the estimate of CONE applicable to such CONE Area. The Scarcity
Pricing revenues so determined shall be subtracted from the Net CONE otherwise calculated for
such CONE Area for use in the Base Residual Auction next occurring after the Delivery Year in
which Scarcity Pricing was effective in such CONE Area.

vii)  Process for Establishing Parameters of Variable Resource Requirement
Curve

A) The parameters of the Variable Resource Requirement Curve will
be established prior to the conduct of the Base Residual Auction
for a Delivery Year and will be used for such Base Residual
Auction.

B) The Office of the Interconnection shall determine the PJM Region
Reliability Requirement and the Locational Deliverability Area
Reliability Requirement for each Locational Deliverability Area
for which a Variable Resource Requirement Curve has been
established for such Base Residual Auction on or before February
1, prior to the conduct of the Base Residual Auction for the first
Delivery Year in which the new values will be applied, in
accordance with the Reliability Assurance Agreement.

0) Beginning no later than for the Delivery Year that commences
June 1, 2015, and continuing no later than for every third Delivery
Year thereafter, the Office of the Interconnection shall review the
calculation of the Cost of New Entry for each CONE Area.

1) If the Office of the Interconnection determines that the Cost
of New Entry values should be modified, the Staff of the
Office of the Interconnection shall propose new Cost of
New Entry values on or before September 1, prior to the
conduct of the Base Residual Auction for the first Delivery
Year in which the new values would be applied.

2) The PJM Members shall review the proposed values.
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b)

3) The PJM Members shall either vote to endorse the
proposed values or propose alternate values by October 31,
prior to the conduct of the Base Residual Auction for the
first Delivery Year in which the new values would be
applied.

4) The PJM Board of Managers shall consider Cost of New
Entry values, and the Office of the Interconnection shall
file any approved modified Cost of New Entry values with
the FERC by December 1, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the
new values would be applied.

D) Beginning no later than for the Delivery Year that commences
June 1, 2015, and continuing no later than for every third Delivery
Year thereafter, the Office of the Interconnection shall review the
methodology set forth in this Attachment for determining the Net
Energy and Ancillary Services Revenue Offset for the PJM Region
and for each Zone.

1) If the Office of the Interconnection determines that the Net
Energy and Ancillary Services Revenue Offset
methodology should be modified, Staff of the Office of the
Interconnection shall propose a new Net Energy and
Ancillary Services Revenue Offset methodology on or
before September 1, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the
new methodology would be applied.

2) The PJM Members shall review the proposed methodology.

3) The PJIM Members shall either vote to endorse the
proposed methodology or propose an alternate
methodology by October 31, prior to the conduct of the
Base Residual Auction for the first Delivery Year in which
the new methodology would be applied.

4) The PJM Board of Managers shall consider the Net
Revenue Offset methodology, and the Office of the
Interconnection shall file any approved modified Net
Energy and Ancillary Services Revenue Offset values with
the FERC by December 1, prior to the conduct of the Base
Residual Auction for the first Delivery Year in which the
new values would be applied.

Locational Requirements
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The Office of Interconnection shall establish locational requirements prior to the Base Residual
Auction to quantify the amount of Unforced Capacity that must be committed in each Locational
Deliverability Area, in accordance with the PJM Reliability Assurance Agreement.

C) Minimum Annual Resource Requirements

Prior to the Base Residual Auction and each Incremental Auction for each Delivery Year,
beginning with the Delivery Year that starts on June 1, 2014, the Office of the Interconnection
shall establish the Minimum Annual Resource Requirement and the Minimum Extended
Summer Resource Requirement for the PJM Region and for each Locational Deliverability Area
for which the Office of the Interconnection is required under section 5.10(a) of this Attachment
DD to establish a separate VRR Curve for such Delivery Year.

d) Preliminary PJM Region Peak Load Forecast for the Delivery Year
The Office of the Interconnection shall establish the Preliminary PJM Region Load Forecast for
the Delivery Year in accordance with the PJM Manuals by February 1, prior to the conduct of the
Base Residual Auction for such Delivery Year.

e) Updated PJM Region Peak Load Forecasts for Incremental Auctions
The Office of the Interconnection shall establish the updated PJM Region Peak Load Forecast for

a Delivery Year in accordance with the PIM Manuals by February 1, prior to the conduct of the
First, Second, and Third Incremental Auction for such Delivery Year.
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5.14 Clearing Prices and Charges
a) Capacity Resource Clearing Prices

For each Base Residual Auction and Incremental Auction, the Office of the Interconnection shall
calculate a clearing price to be paid for each megawatt-day of Unforced Capacity that clears in
such auction. The Capacity Resource Clearing Price for each LDA will be the sum of the
following: (1) the marginal value of system capacity for the PJIM Region, without considering
locational constraints, (2) the Locational Price Adder, if any in such LDA, (3) the Annual
Resource Price Adder, if any, and (4) the Extended Summer Resource Price Adder, if any, all as
determined by the Office of the Interconnection based on the optimization algorithm. Ifa
Capacity Resource is located in more than one Locational Deliverability Area, it shall be paid the
highest Locational Price Adder in any applicable LDA in which the Sell Offer for such Capacity
Resource cleared. The Annual Resource Price Adder is applicable for Annual Resources only.
The Extended Summer Resource Price Adder is applicable for Annual Resources and Extended
Summer Demand Resources.

b) Resource Make-Whole Payments

If a Sell Offer specifies a minimum block, and only a portion of such block is needed to clear the
market in a Base Residual or Incremental Auction, the MW portion of such Sell Offer needed to
clear the market shall clear, and such Sell Offer shall set the marginal value of system capacity.
In addition, the Capacity Market Seller shall receive a Resource Make-Whole Payment equal to
the Capacity Resource Clearing Price in such auction times the difference between the Sell
Offer's minimum block MW quantity and the Sell Offer's cleared MW quantity. The cost for any
such Resource Make-Whole Payments required in a Base Residual Auction or Incremental
Auction for adjustment of prior capacity commitments shall be collected pro rata from all LSEs
in the LDA in which such payments were made, based on their Daily Unforced Capacity
Obligations. The cost for any such Resource Make-Whole Payments required in an Incremental
Auction for capacity replacement shall be collected from all Capacity Market Buyers in the LDA
in which such payments were made, on a pro-rata basis based on the MWs purchased in such
auction.

C) New Entry Price Adjustment

A Capacity Market Seller that submits a Sell Offer based on a Planned Generation Capacity
Resource that clears in the BRA for a Delivery Year may, at its election, submit Sell Offers with
a New Entry Price Adjustment in the BRAs for the two immediately succeeding Delivery Years
if:

1. Such Capacity Market Seller provides notice of such election at the time it
submits its Sell Offer for such resource in the BRA for the first Delivery Year for which such
resource is eligible to be considered a Planned Generation Capacity Resource;

Page 24



2. All or any part of a Sell Offer from the Planned Generation Capacity
Resource submitted in accordance with section 5.14(c)(1) is the marginal Sell Offer that sets the
Capacity Resource Clearing Price for the LDA.

3. Acceptance of all or any part of a Sell Offer that meets the conditions in
section 5.14(c)(1)-(2) in the BRA increases the total Unforced Capacity committed in the BRA
(including any minimum block quantity) for the LDA in which such Resource will be located
from a megawatt quantity below the LDA Reliability Requirement to a megawatt quantity at or
above a megawatt quantity at the price-quantity point on the VRR Curve at which the price is
0.40 times the applicable Net CONE divided by (one minus the pool-wide average EFORd); and

4. Such Capacity Market Seller submits Sell Offers in the BRA for the two
immediately succeeding Delivery Years for the entire Unforced Capacity of such Generation
Capacity Resource committed in the first BRA under section 5.14(c)(1)-(2) equal to the lesser of:
A) the price in such seller’s Sell Offer for the BRA in which such resource qualified as a Planned
Generation Capacity Resource that satisfies the conditions in section 5.14(c)(1)-(3); or B) 0.90
times the Net CONE applicable in the first BRA in which such Planned Generation Capacity
Resource meeting the conditions in section 5.14(c)(1)-(3) cleared, on an Unforced Capacity
basis, for such LDA.

5. If the Sell Offer is submitted consistent with section 5.14(c)(1)-(4) the
foregoing conditions, then:

(1) in the first Delivery Year, the Resource sets the Capacity Resource
Clearing Price for the LDA and all cleared resources in the LDA receive
the Capacity Resource Clearing Price set by the Sell Offer as the marginal
offer, in accordance with sections 5.12(a) and 5.14(a).

(i1) in either of the subsequent two BRAs, if any part of the Sell Offer from
the Resource clears, it shall receive the Capacity Resource Clearing Price
for such LDA for its cleared capacity and for any additional minimum
block quantity pursuant to section 5.14(b); or

(11)  if the Resource does not clear, it shall be deemed resubmitted at the
highest price per MW-day at which the megawatt quantity of Unforced
Capacity of such Resource that cleared the first-year BRA will clear the
subsequent-year BRA pursuant to the optimization algorithm described in
section 5.12(a) of this Attachment, and

(iv)  the resource with its Sell Offer submitted shall clear and shall be
committed to the PJM Region in the amount cleared, plus any additional
minimum-block quantity from its Sell Offer for such Delivery Year, but
such additional amount shall be no greater than the portion of a minimum-
block quantity, if any, from its first-year Sell Offer satisfying section
5.14(c)(1)-(3) that is entitled to compensation pursuant to section 5.14(b)
of this Attachment; and
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(v) the Capacity Resource Clearing Price, and the resources cleared, shall be
re-determined to reflectthe resubmitted Sell Offer. In such case, the
Resource for which the Sell Offer is submitted pursuant to section
5.14(c)(1)-(4) shall be paid for the entire committed quantity at the Sell
Offer price that it initially submitted in such subsequent BRA. The
difference between such Sell Offer price and the Capacity Resource
Clearing Price (as well as any difference between the cleared quantity and
the committed quantity), will be treated as a Resource Make-Whole
Payment in accordance with Section 5.14(b). Other capacity resources
that clear the BRA in such LDA receive the Capacity Resource Clearing
Price as determined in Section 5.14(a).

6. The failure to submit a Sell Offer consistent with Section 5.14(c)(i)-(iii) in
the BRA for Delivery Year 3 shall not retroactively revoke the New Entry Price Adjustment for
Delivery Year 2. However, the failure to submit a Sell Offer consistent with section 5.14(c)(4)
in the BRA for Delivery Year 2 shall make the resource ineligible for the New Entry Pricing
Adjustment for Delivery Years 2 and 3.

7. For each Delivery Year that the foregoing conditions are satisfied, the
Office of the Interconnection shall maintain and employ in the auction clearing for such LDA a
separate VRR Curve, notwithstanding the outcome of the test referenced in Section 5.10(a)(i1) of
this Attachment.

8. On or before August 1, 2012, PJM shall file with FERC under FPA
section 205, as determined necessary by PJM following a stakeholder process, tariff changes to
establish a long-term auction process as a not unduly discriminatory means to provide adequate
long-term revenue assurances to support new entry, as a supplement to or replacement of this
New Entry Price Adjustment.

d) Qualifying Transmission Upgrade Payments

A Capacity Market Seller that submitted a Sell Offer based on a Qualifying Transmission
Upgrade that clears in the Base Residual Auction shall receive a payment equal to the Capacity
Resource Clearing Price, including any Locational Price Adder, of the LDA into which the
Qualifying Transmission Upgrade is to increase Capacity Emergency Transfer Limit, less the
Capacity Resource Clearing Price, including any Locational Price Adder, of the LDA from
which the upgrade was to provide such increased CETL, multiplied by the megawatt quantity of
increased CETL cleared from such Sell Offer. Such payments shall be reflected in the
Locational Price Adder determined as part of the Final Zonal Capacity Price for the Zone
associated with such LDAs, and shall be funded through a reduction in the Capacity Transfer
Rights allocated to Load-Serving Entities under section 5.15, as set forth in that section.
PJMSettlement shall be the Counterparty to any cleared capacity transaction resulting from a Sell
Offer based on a Qualifying Transmission Upgrade.
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e) Locational Reliability Charge

In accordance with the Reliability Assurance Agreement, each LSE shall incur a Locational
Reliability Charge (subject to certain offsets as described in sections 5.13 and 5.15) equal to such
LSE’s Daily Unforced Capacity Obligation in a Zone during such Delivery Year multiplied by
the applicable Final Zonal Capacity Price in such Zone. PJMSettlement shall be the
Counterparty to the LSEs’ obligations to pay, and payments of, Locational Reliability Charges.

f) The Office of the Interconnection shall determine Zonal Capacity Prices in
accordance with the following, based on the optimization algorithm:

1) The Office of the Interconnection shall calculate and post the Preliminary
Zonal Capacity Prices for each Delivery Year following the Base Residual Auction for such
Delivery Year. The Preliminary Zonal Capacity Price for each Zone shall be the sum of: 1) the
marginal value of system capacity for the PJM Region, without considering locational
constraints; 2) the Locational Price Adder, if any, for the LDA in which such Zone is located;
provided however, that if the Zone contains multiple LDAs with different Capacity Resource
Clearing Prices, the Zonal Capacity Price shall be a weighted average of the Capacity Resource
Clearing Prices for such LDAs, weighted by the Unforced Capacity of Capacity Resources
cleared in each such LDA; 3) an adjustment, if required, to account for adders paid to Annual
Resources and Extended Summer Demand Resources in the LDA for which the zone is located;
and 4) an adjustment, if required, to account for Resource Make-Whole Payments, all as
determined in accordance with the optimization algorithm.

i1) The Office of the Interconnection shall calculate and post the Adjusted
Zonal Capacity Price following each Incremental Auction. The Adjusted Zonal Capacity Price
for each Zone shall equal the sum of: (1) the average marginal value of system capacity
weighted by the Unforced Capacity cleared in all auctions previously conducted for such
Delivery Year (excluding any Unforced Capacity cleared as replacement capacity); (2) the
average Locational Price Adder weighted by the Unforced Capacity cleared in all auctions
previously conducted for such Delivery Year (excluding any Unforced Capacity cleared as
replacement capacity); (3) an adjustment, if required, to account for adders paid to Annual
Resources and Extended Summer Demand Resources for all auctions previously conducted for
such Delivery Year (excluding any Unforced Capacity cleared as replacement capacity); and (4)
an adjustment, if required, to account for Resource Make-Whole Payments for all actions
previously conducted (excluding any Resource Make-Whole Payments to be charged to the
buyers of replacement capacity). The Adjusted Zonal Capacity Price may decrease if Unforced
Capacity is decommitted or the Resource Clearing Price decreases in an Incremental Auction.

1i1) The Office of the Interconnection shall, through May 31, 2012, calculate
and post the Final Zonal Capacity Price after all ILR resources are certified for the Delivery
Years and, thereafter, shall calculate and post such price after the final auction is held for such
Delivery Year, as set forth above. The Final Zonal Capacity Price for each Zone shall equal the
Adjusted Zonal Capacity Price, as further adjusted (for the Delivery Years through May 31,
2012) to reflect the certified ILR compared to the ILR Forecast previously used for such
Delivery Year, and any decreases in the Nominated Demand Resource Value of any existing
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Demand Resource cleared in the Base Residual Auction and Second Incremental Auction. For
such purpose, for the three consecutive Delivery Years ending May 31, 2012 only, the Forecast
ILR allocated to loads located in the AEP transmission zone that are served under the Reliability
Pricing Model shall be in proportion for each such year to the load ratio share of such RPM loads
compared to the total peak loads of such zone for such year; and any remaining ILR Forecast that
otherwise would be allocated to such loads shall be allocated to all Zones in the PJM Region pro
rata based on their Preliminary Zonal Peak Load Forecasts.

g) Resource Substitution Charge

Each Capacity Market Buyer in an Incremental Auction securing replacement capacity shall pay
a Resource Substitution Charge equal to the Capacity Resource Clearing Price resulting from
such auction multiplied by the megawatt quantity of Unforced Capacity purchased by such
Market Buyer in such auction.

h) Minimum Offer Price Rule for Certain Planned Generation Capacity Resources

(1) For purposes of this section, the Net Asset Class Costs of New Entry shall
be asset-class estimates of competitive, cost-based nominal levelized Cost of New Entry, net of
energy and ancillary service revenues. Determination of the gross Cost of New Entry component
of the Net Asset Class Cost of New Entry shall be consistent with the methodology used to
determine the Cost of New Entry set forth in Section 5.10(a)(iv)(A) of this Attachment. The
gross Cost of New Entry component of Net Asset Class Cost of New Entry shall be, for purposes
of the Delivery Year commencing on June 1, 2014, the values indicated in the table below for
each CONE Area for a combustion turbine generator (“CT”) and a combined cycle generator
(“CC”), respectively, and shall be adjusted for subsequent Delivery Years in accordance with
subsection (h)(2) below. The estimated energy and ancillary service revenues for each type of
plant shall be determined as described in subsection (h)(3) below. Notwithstanding the
foregoing, the Net Asset Class Cost of New Entry shall be zero for: (i) Sell Offers based on
nuclear, coal or Integrated Gasification Combined Cycle facilities; or (i1) Sell Offers based on
hydroelectric, wind, or solar facilities.

CONE Areal | CONE Area?2 | CONE Area3 | CONE Area4 | CONE Area 5
CT $/MW-yr | 134,000 123,700 123,500 130,100 111,000
CC $/MW-yr | 168,200 147,600 162,200 161,800 143,800
(2) Beginning with the Delivery Year that begins on June 1, 2015, the Cost of

New Entry component of the Net Asset Class Cost of New Entry shall be adjusted to reflect
changes in generating plant construction costs based on changes in the Applicable H-W Index, in
the same manner as set forth for the cost of new entry in section 5.10(a)(iv)(B), provided,
however, that nothing herein shall preclude the Office of the Interconnection from filing to
change the Net Asset Class Cost of New Entry for any Delivery Year pursuant to appropriate

filings with FERC under the Federal Power Act.
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3) For purposes of this provision, the net energy and ancillary services
revenue estimate for a combustion turbine generator shall be that determined by section
5.10(a)(v)(A) of this Attachment DD, provided that the energy revenue estimate for each CONE
Area shall be based on the Zone within such CONE Area that has the highest energy revenue
estimate calculated under the methodology in that subsection. The net energy and ancillary
services revenue estimate for a combined cycle generator shall be determined in the same
manner as that prescribed for a combustion turbine generator in the previous sentence, except
that the heat rate assumed for the combined cycle resource shall be 6.722 MMbtu/Mwh, the
variable operations and maintenance expenses for such resource shall be $3.23 per MWh, the
Peak-Hour Dispatch scenario for both the Day-Ahead and Real-Time Energy Markets shall be
modified to dispatch the CC resource continuously during the full peak-hour period, as described
in section 2.46, for each such period that the resource is economic (using the test set forth in such
section), rather than only during the four-hour blocks within such period that such resource is
economic, and the ancillary service revenues shall be $3198 per MW-year.

4) Any Sell Offer that is based on a Planned Generation Capacity Resource
submitted in an RPM Auction for the first Delivery Year in which such resource qualifies as a
Planned Generation Capacity Resource, or submitted in any RPM Auction for that or any
subsequent Delivery Year until the offer first clears an RPM Auction, in any LDA for which a
separate VRR Curve is established for use in the Base Residual Auction for the Delivery Year
relevant to the RPM Auction in which such offer is submitted, and that is less than 90 percent of
the applicable Net Asset Class Cost of New Entry or, if there is no applicable Net Asset Class
Cost of New Entry, less than 70 percent of the Net Asset Class Cost of New Entry for a
combustion turbine generator as provided in subsection (h)(1) above shall be set to equal 90
percent of the applicable Net Asset Class Cost of New Entry (or set equal to 70 percent of such
cost for a combustion turbine, where there is no otherwise applicable net asset class figure),
unless the Capacity Market Seller obtains the prior determination from the Office of the
Interconnection described in subsection (5) hereof. This provision applies to Sell Offers
submitted in Incremental Auctions for Delivery Years beginning on or after June 1, 2014.

(5) A Sell Offer meeting the criteria in subsection (4) shall be permitted and
shall not be re-set to the price level specified in that subsection if the Capacity Market Seller
obtains a determination from the Office of the Interconnection prior to the RPM Auction in
which it seeks to submit the Sell Offer, that such Sell Offer is permissible because it is consistent
with the competitive, cost-based, fixed, nominal levelized, net cost of new entry were the
resource to rely solely on revenues from PJM-administered markets . The following process and
requirements shall apply to requests for such determinations:

(1) The Capacity Market Seller may request such a determination at
any time, but no later than 60 days prior to the auction in which it seeks to submit its Sell
Offer, by submitting simultaneously to the Office of the Interconnection and the Market
Monitoring Unit a request with full documentation as described below and in the PJIM
Manuals. A Capacity Market Seller may request such a determination before the
minimum offer level specified in subsection (4) is established for the relevant Delivery
Year, based on the minimum offer level established for the prior Delivery Year or other
reasonable estimate of the minimum offer level expected for the relevant Delivery Year.
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In such event, if the minimum offer level subsequently established for the relevant
Delivery Year is less than the Sell Offer, the Sell Offer shall be permitted and no
exception shall be required.

(i1) As more fully set forth in the PJM Manuals, the Capacity Market
Seller must include in its request for an exception under this subsection documentation to
support the fixed development, construction, operation, and maintenance costs of the
planned generation resource, as well as estimates of offsetting net revenues. Estimates of
costs or revenues shall be supported at a level of detail comparable to the cost and
revenue estimates used to support the Net Asset Class Cost of New Entry established
under this section 5.14(h). As more fully set forth in the PJM Manuals, supporting
documentation for project costs may include, as applicable and available, a complete
project description; environmental permits; vendor quotes for plant or equipment;
evidence of actual costs of recent comparable projects; bases for electric and gas
interconnection costs and any cost contingencies; bases and support for property taxes,
insurance, operations and maintenance (“O&M?”) contractor costs, and other fixed O&M
and administrative or general costs; financing documents for construction—period and
permanent financing or evidence of recent debt costs of the seller for comparable
investments; and the bases and support for the claimed capitalization ratio, rate of return,
cost-recovery period, inflation rate, or other parameters used in financial modeling. Such
documentation also shall identify and support any sunk costs that the Capacity Market
Seller has reflected as a reduction to its Sell Offer The request shall include a
certification, signed by an officer of the Capacity Market Seller, that the claimed costs
accurately reflect, in all material respects, the seller’s reasonably expected costs of new
entry and that the request satisfies all standards for an exception hereunder. The request
also shall identify all revenue sources relied upon in the Sell Offer to offset the claimed
fixed costs, including, without limitation, long-term power supply contracts, tolling
agreements, or tariffs on file with state regulatory agencies, and shall demonstrate that
such offsetting revenues are consistent, over a reasonable time period identified by the
Capacity Market Seller, with the standard prescribed above. In making such
demonstration, the Capacity Market Seller may rely upon forecasts of competitive
electricity prices in the PJM Region based on well defined models that include fully
documented estimates of future fuel prices, variable operation and maintenance expenses,
energy demand, emissions allowance prices, and expected environmental or energy
policies that affect the seller’s forecast of electricity prices in such region, employing
input data from sources readily available to the Office of the Interconnection and the
Market Monitoring Unit. Documentation for net revenues also may include, as available
and applicable, plant performance and capability information, including heat rate, start-up
times and costs, forced outage rates, planned outage schedules, maintenance cycle, fuel
costs and other variable operations and maintenance expenses, and ancillary service
capabilities. In addition to the documentation identified herein and in the PJM Manuals,
the Capacity Market Seller shall provide any additional supporting information requested
by the Office of the Interconnection or the Market Monitoring Unit to evaluate the Sell
Offer.
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(ii1)) A Sell Offer evaluated hereunder shall be permitted if the
information provided reasonably demonstrates that the Sell Offer’s competitive, cost-
based, fixed, nominal levelized, net cost of new entry is below the minimum offer level
prescribed by subsection (4), based on competitive cost advantages relative to the costs
estimated for subsection (4), including, without limitation, competitive cost advantages
resulting from the Capacity Market Seller’s business model, financial condition, tax
status, access to capital or other similar conditions affecting the applicant’s costs, or
based on net revenues that are reasonably demonstrated hereunder to be higher than
estimated for subsection (4). Capacity Market Sellers shall be asked to demonstrate that
claimed cost advantages or sources of net revenue that are irregular or anomalous, that do
not reflect arm’s-length transactions, or that are not in the ordinary course of the Capacity
Market Seller’s business are consistent with the standards of this subsection. Failure to
adequately support such costs or revenues so as to enable the Office of the
Interconnection to make the determination required in this section will result in denial of
an exception hereunder by the Office of the Interconnection.

(iv)  the determination required under this subsection shall be provided
to the Capacity Market Seller in writing by the Office of the Interconnection no later than
45 days after receipt of the request. The Market Monitoring Unit shall first review the
information and documentation in support of the request and shall provide its findings in
accordance with the standards and criteria hereunder in writing simultaneously to the
Capacity Market Seller and the Office of the Interconnection no later than 30 days after
receipt of such request. If the findings of the Market Monitoring Unit are adverse to the
Capacity Market Seller, such Capacity Market Seller may request, through written notice
within 5 days of its receipt of the Market Monitoring Unit’s findings, review by the
Office of the Interconnection, provided, however, that the Office of the Interconnection
as Tariff administrator may elect to review any Market Monitoring Unit determination
hereunder on its own initiative.

1) Capacity Export Charges and Credits
(1) Charge

Each Capacity Export Transmission Customer shall incur for each day of each Delivery Year a
Capacity Export Charge equal to the Reserved Capacity of Long-Term Firm Transmission
Service used for such export (“Export Reserved Capacity””) multiplied by (the Final Zonal
Capacity Price for such Delivery Year for the Zone encompassing the interface with the Control
Area to which such capacity is exported minus the Final Zonal Capacity Price for such Delivery
Year for the Zone in which the resources designated for export are located, but not less than
zero). If more than one Zone forms the interface with such Control Area, then the amount of
Reserved Capacity described above shall be apportioned among such Zones for purposes of the
above calculation in proportion to the flows from such resource through each such Zone directly
to such interface under CETO/CETL analysis conditions, as determined by the Office of the
Interconnection using procedures set forth in the PIM Manuals. The amount of the Reserved
Capacity that is associated with a fully controllable facility that crosses such interface shall be
completely apportioned to the Zone within which such facility terminates.
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(2)  Credit

To recognize the value of firm Transmission Service held by any such Capacity Export
Transmission Customer, such customer assessed a charge under section 5.14(i)(1) also shall
receive a credit, comparable to the Capacity Transfer Rights provided to Load-Serving Entities
under section 5.15. Such credit shall be equal to the locational capacity price difference
specified in section 5.14(i)(1) times the Export Customer's Allocated Share determined as
follows:

Export Customer’s Allocated Share equals

(Export Path Import * Export Reserved Capacity) /

(Export Reserved Capacity + Daily Unforced Capacity Obligations of all LSEs in such Zone).
Where:

“Export Path Import” means the megawatts of Unforced Capacity imported into the export
interface Zone from the Zone in which the resource designated for export is located.

If more than one Zone forms the interface with such Control Area, then the amount of Export
Reserved Capacity shall be apportioned among such Zones for purposes of the above calculation
in the same manner as set forth in subsection (i)(1) above.

3) Distribution of Revenues

Any revenues collected from the Capacity Export Charge with respect to any capacity export for
a Delivery Year, less the credit provided in subsection (i)(2) for such Delivery Year, shall be
distributed to the Load Serving Entities in the export-interface Zone that were assessed a

Locational Reliability Charge for such Delivery Year, pro rata based on the Daily Unforced
Capacity Obligations of such Load-serving Entities in such Zone during such Delivery Year. If
more than one Zone forms the interface with such Control Area, then the revenues shall be
apportioned among such Zones for purposes of the above calculation in the same manner as set
forth in subsection (i)(1) above.
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

PJM Interconnection, L.L.C. ) Docket No. ER12-

AFFIDAVIT OF DR. PAUL M. SOTKIEWICZ
ON BEHALF OF PJM INTERCONNECTION, L.L.C.

1. My name is Dr. Paul M. Sotkiewicz, and I am the Chief Economist in the
Market Service Division at the PJM Interconnection, L.L.C. (“PJIM”). I am submitting
this affidavit in support of two proposals in PJM’s filing related PJM’s capacity market,
known as the Reliability Pricing Model (“RPM”): 1) The use of a nominal levelized
approach to calculating the estimated Cost of New Entry (“CONE”) that is used in
RPM’s Variable Resource Requirement (“VRR”) Curve; and 2) ending the recently
implemented practice of subtracting the Short Term Resource Procurement Target
(“STRPT” or “holdback”) from certain minimum resource procurement requirements that
are used in the RPM auctions.

2. As the Chief Economist at PJM, I provide expert analysis, advice, and support
for PJM initiatives related to market design changes in, and performance of, PJM’s
energy, ancillary service, and capacity markets. In particular, I have worked extensively
on demand response mechanisms, the development of shortage pricing mechanisms to
comply with the Commission’s Order No. 719, the integration of intermittent renewable
resources into PJM’s markets, market power mitigation issues, and (most recently)
potential changes to RPM in conjunction with a review of RPM mandated by PJM’s
Open Access Transmission Tariff (“Tariff”). Additionally, I provide expert analysis on
major policy issues facing PJIM and have led research efforts that have resulted in
whitepapers on the impact of potential climate change policies on PJM’s energy markets,
transmission cost allocation methods used here and abroad, and the effect of EPA’s Cross
State Air Pollution Rule and National Emissions Standards for Hazardous Air Pollutants
on potential coal capacity retirements in the PJM region. Prior to joining PJIM, I served as
the Director of Energy Studies at the Public Utility Research Center, University of
Florida and as an Economist at the United States Federal Energy Regulatory
Commission. I have a B.A. in History and Economics from the University of Florida, and
an M.A. and Ph.D. in Economics from the University of Minnesota.

| Use of the Nominal Levelized Financial Modeling Method to Calculate
CONE.

3. Asused in RPM’s VRR Curve, CONE is an estimate of the capital costs and
fixed operations and maintenance expenses for a new natural gas combustion turbine
plant. Dr. Samuel A. Newell, of The Brattle Group (“Brattle”) presents Brattle’s detailed,



comprehensive estimate of CONE with the affidavit he is submitting as part of PJM’s
Tariff change filing in this proceeding. I am addressing only one aspect of the CONE
estimate, i.e., which form of levelized cost model should be used to prepare that estimate.

4. Translating project investment and fixed operations and maintenance costs for
new generation over the expected economic life of the generation project into a levelized
annual cost is standard practice in the utility industry. The levelized annual cost provides
information to the project developer, regulators, and counterparties concerning the
constant stream of revenues needed each year to cover the cost of the project including
returns on capital. That constant stream of payments can be expressed in either “real” or
“nominal” terms.

5. Expressing the constant stream of payments in nominal terms, (“nominal
levelized”), means that the payment in each year is the same regardless of inflation.
Under nominal levelized, the project developer would receive the same dollar amount
(e.g. $120,000/MW-year) in each year over the life of the project regardless of the
assumed rate of inflation over the life of the project.

6. Expressing the constant stream of payments in real terms (“real levelized”),
means that the payment each year, while the same on an inflation-adjusted basis,
increases each year over the life of the project by the rate of inflation.

7. For any given assumed rate of inflation, the present value of the stream of
payments under either nominal levelized or real levelized is exactly the same. What
differs is the trajectory of the payments in nominal terms. Below I have reproduced
Figure 14 from Brattle’s RPM Performance Assessment (which is being submitted to the
Commission with this filing) that shows the nominal levelized cost recovery as the flat
line and the real levelized cost recovery as the line that increases over the life of the
project.

8. Under nominal levelized cost recovery, the payments made in the early years
are greater than the payments in the early years under real levelized cost recovery.
However in the later years the nominal levelized payments are less than the real levelized
payments. Figure 14 from the RPM Performance Assessment shows nominal levelized
payments recover more of the project cost in the early years and less of the project cost in
later years. Conversely, Figure 14 shows real levelized payments recover less of the
project cost in the early years and more of the project cost in the later years of the project.



Figure 14
Comparison of Cost Recovery Paths for a New CT Plant
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9. In connection with preparation of its CONE estimate, Brattle has
recommended that PJM and its stakeholders should consider transitioning from the
nominal levelized method (which PJM has used to set CONE since RPM’s inception) to a
real levelized approach. However, Brattle’s recommendation is contingent on 1)
significantly revising RPM’s Energy and Ancillary Service (“EAS”) Revenue offset
estimating method; and 2) revising the VRR Curve’s shape. While PJM is proposing to
revise the VRR curve in this proceeding, it is not adopting Brattle’s more significant
suggested changes to calculation of the EAS revenue offset.

10. To support its recommended movement toward real-levelized CONE, Brattle
provides historic evidence of the inflation rate for the cost of new CTs as shown by the
Handy-Whitman Index, a well-recognized utility construction cost index. Brattle’s
analysis indicates a 60 basis point (0.60%) higher rate of inflation for CT costs than the
historic Consumer Price Index (“CPI”). However Brattle also notes that CT heat rate
improvement over time (due to technological progress) largely offsets the difference
between the Handy-Whitman Index and the CPI. From this, Brattle concludes that
because CT costs on net rise by the rate of inflation based on historic evidence, project
developers will expect the projects revenues to rise at the inflation rate, warranting PJM’s
adoption of the real-levelized model that likewise assumes revenues will rise at an
assumed inflation rate.

11. Brattle’s assumption about project developer’s expectations regarding future
revenue increases highlights the central challenge with adopting a real levelized
approach. The Commission addressed this very same issue earlier this year, when certain
parties advocated using the real levelized approach to estimate the CONE estimate that is
used to screen capacity offers under RPM’s Minimum Offer Price Rule. In that case, the
Commission found that, even with a gross CONE escalation rate of only 2.5 percent



under the real levelized method, the EAS offset and other factors would imply an
effective inflation rate of 6.0 percent, which the Commission found to be an unreasonable
expectation to ascribe to a developer. By contrast, the Commission found that it would
be reasonable for a developer to use a nominal levelized approach, since it matches the
mortgage style financing that is typical for new generation projects.

12. In my view, the issue here is not whether it is reasonable for Brattle to project
that CT plant revenues will steadily increase every year at a particular inflation rate. The
issue is whether it is unreasonable to expect that a developer will want the assurance of a
constant revenue stream (on a nominal levelized basis) in order to go forward with a new
entry project. Brattle’s analysis does not show that. In fact, there are ample reasons to
expect that a developer might be wary of the risks implicit in a real levelized model. In
other words, a developer legitimately might decline to invest if it is at risk of not
receiving the annual revenue increases on which the nominal levelized model depends.

13. First, while Brattle’s preference for real levelized assumes that the RPM
capacity market will be in a long-run steady-state where RPM prices evolve by the rate of
inflation because the Reference Resource CT will always be the marginal resource, there
are a variety of reasons why the market may be thrown off such a long-run steady state,
even if it reaches that state. There may be periods of slow load growth due to extended
periods of sluggish macroeconomic performance, as we are experiencing currently, that
may not support a new CT as the marginal resource. There may also be technological
changes that allow for resources to meet resource adequacy requirements at lower costs,
such as demand response or energy efficiency, as has been observed in RPM, to help
meet installed reserve margin targets for a period of time before such lower cost
alternatives are exhausted.

14. Second, Brattle’s analysis assumes that the EAS offset evolves by the same
rate of inflation as the CONE value. But movements in supply-demand conditions and
consequently prices in fuel markets can have a huge impact on the level of the EAS offset
that is earned by the reference resource, with some years growing by more than inflation,
and other years by far less than inflation. Such trends could last for years. EAS offsets
also vary with weather, with years of extreme weather leading to higher EAS offsets and
mild weather, as we observed in 2009 and 2010, leading to much lower EAS offsets. In
addition, policy changes, such as renewable portfolio standards or climate change
policies, can affect EAS revenues of new entry CTs that may not have been anticipated
when the project was first developed.

15. Third, Brattle’s preference for a real levelized approach also critically
assumes that generation project developers are risk neutral rather than risk averse. But
developer risk aversion is the heart of the matter, and must be confronted. Project
developers may quite reasonably be risk averse for a host of reasons, including the
inflation uncertainties and EAS revenue uncertainties described above. And RPM must
deal with project developers as they are, not as some might wish them to be. Project
developers that are risk averse may prefer to receive a greater share of cost recovery in
the early years of the project’s life given that forecasts about future market conditions and



policies affecting the industry 5, 10, 15, and 20 years forward grow ever more uncertain
as highlighted above. In fact in its survey of market participants as part of the RPM
Performance Assessment, Brattle observes on page 53 that both buyers and sellers would
prefer to extend forward certainty. Brattle notes that generation owners report that buyers
for long-term bilateral contracts are simply not available beyond terms of 3 to 5 years.
Such observations confirm that generation developers are risk averse as they would prefer
to lock-in prices to guard against the kinds of economic, technological, policy, fuel
market, and weather uncertainties described above. Absent certainty about the future
stream of payments, project developers would likely prefer to recover project investment
costs in the early years of the project rather than in later years.

16. Moreover, the choice between real levelized and nominal levelized
approaches ultimately must confront the implications of those differing approaches, and
of possible project developer risk aversion, on resource adequacy and reliability.
Suppose, as recommended by Brattle, the first year real-levelized CONE was used to
define the VRR Curve. The implication is that at Point 2 on the VRR Curve, at the
quantity of the Installed Reserve Margin (“IRM”)+1%, the price of capacity on the VRR
Curve would be defined by a Net CONE that would not be high enough to incent new
entry from risk averse generation project developers if new entry was needed to meet the
target installed reserve margin. There would only be incentives for new entry from risk
averse generation developers at higher RPM prices that are reflected by the nominal
levelized recovery of costs, but at installed reserve margins that were below the target
installed reserve margin, resulting in an erosion of the performance of RPM to maintain
resource adequacy reliability at the target installed reserve margin.

17. In sum, the nominal levelized modeling approaching to calculating CONE
remains reasonable, and Brattle’s reasons for preferring a real levelized approach do not
demonstrate that the nominal levelized approach is unreasonable.

1I. Ending the Practice of Subtracting the Short Term Resource
Procurement Target From the Minimum Requirements for Certain
Resource Categories.

18. The Short Term Resource Procurement Target (“STRPT”) was introduced
into RPM beginning with the 2012/2103 Delivery Year (“DY”) and “holds back™ 2.5
percent of the total reliability requirement targeted for procurement in the Base Residual
Auction (“BRA”) to allow Demand Resources (“DR”) that may be unable to commit as
capacity three years before the DY an opportunity to commit in an Incremental Auction
(“IA”) closer to the DY.

19. Prior to the 2012/2013 DY, parties could commit load reduction capability
either as a Demand Resource in an RPM forward auction or as Interruptible Load for
Reliability (“ILR”), simply be registering as ILR shortly before the start of the DY. To
encourage load reductions to compete with other capacity resources in the RPM auctions,
PJM eliminated ILR, with Commission approval, as of the end of the 2011/2012 DY.
But to recognize that some market participants could not make firm commitments of load



reduction capabilities three years before the DR, PJM adopted the STRPT. As
implemented beginning with the 2012/2013 DY, the STRPT reduces by 2.5% the
Reliability Requirement that is sought in the BRA, and then seeks to obtain that deferred
resource requirement for the relevant DY over the course of the three Incremental
Auctions for that DY.

20. Earlier this year, the Commission approved PJM’s proposal to establish two
new types of Demand Resource products, as a way to address concerns that PJM’s pre-
existing Demand Resource product was only obligated to respond to PJM emergencies a
maximum of 10 events during the summer period for a maximum of 6 hours each event,
and a heavy reliance on such limited resources could jeopardize resource adequacy
reliability. The two new Demand Resource products, known as Annual Demand
Resources and Extended Summer Demand Resources, have fewer limits on their
availability and thus greater reliability value for the PJM region. Extended Summer
Demand Resource can be called on an unlimited number of times during an “extended”
five-month summer period, while Annual Resources can be called on an unlimited
number of times during the entire year. To ensure that PJM did not over-rely on the pre-
existing, more limited product, PJM proposed to set minimum requirements for the two
new products, i.e., the Minimum Annual Resource Requirement and Minimum Extended
Summer Resource Requirement. However, PJM also modified its Tariff at this time to
apply the full STRPT to both the Minimum Annual Resource Requirement and the
Minimum Extended Summer Resource Requirement. In other words, just as PJM reduces
its overall resource procurement target in the BRA by the amount of the holdback, and
then seeks to recover that quantity in the IAs, the new rules direct PJM to reduce in the
BRA the minimum quantities of these two resource types that it will seek to procure, and
then seek to recover the remainder of those minimum quantities in the [As.

21. Similar to RPM’s locational pricing, the new product types can “price-
separate.” If PJM has not met its minimum requirement for a product type, e.g., annual
resources, the RPM auction will clear more of the needed product type, even if it must
pay the seller a higher price to commit that resource type.

22. To increase market participant flexibility with the introduction of the two new
Demand Resource products, PJM revised the Tariff to allow capacity market sellers to
submit “coupled” offers, in which a single resource that meets all the qualification criteria
for multiple product types would offer at differing prices to be one product type or a
second product type (or even a third) depending on the system’s needs for the varying
product types and whether a price premium is in effect for one of the product types.
Under this flexible approach, if prices have not separated, the resource will be committed
as a more limited resource type. But if prices separate such that product types with fewer
availability limits command a premium price, and the resource qualifies for that resource
type, it will be committed as that type of resource and paid the higher price With this
flexibility and coupling of offers as different resource types, the Demand Resource would
be committed as the resource type that maximizes the value to the provider and to the
PJM Region.



23. PJM has applied these new rules in one RPM auction—the BRA earlier this
year for the 2014/2015 DY. In accordance with the Tariff, the STRPT was applied in that
BRA to the overall Reliability Requirement, to the Minimum Annual Resource
Requirement, and to the Minimum Extended Summer Resource Requirement. The table
below shows the overall 2014/2015 DY Reliability Requirement, Minimum Extended
Summer Resource Requirement, and Minimum Annual Resource Requirement, the same
values adjusted for the STRPT, the amount of capacity of each type cleared in the
2014/2015 BRA, and the amount of each type of capacity that can be procured in the [As.
In examining the table it is important to realize that “higher quality” resources can be
used to satisfy the requirements for “lower quality” resources e.g., Annual Resources can
be used to satisfy the requirement for Extended Summer Resources

2014/2015 Delivery Year Base Residual Auction

IA
Before STRPT After STRPT Procured Amount Potential
Reliability Requirement 148,323 144,615 149,975 3,708
Minimum Extended Summer Requirement 141,517 137,809 137,809 3,708
Minimum Annual Requirement 132,158 128,450 136,368 3,708

24. The actual procurement shows the Minimum Extended Summer Resource
Requirement, less the holdback, was procured in the BRA. However, going into the IAs
there is still 3,708 MW of the Minimum Extended Summer Resource Requirement that
must be procured, and this equals exactly the amount of the overall holdback that must be
procured in the IAs. Put another way, the holdback must be recouped in the IA using
only resources that can satisfy the Minimum Extended Summer Resource Requirement,
1.e., Annual Resources or Extended Summer Resources. Since Limited Demand
Resources cannot satisfy the Minimum Extended Summer Resource Requirement, and
since the overall holdback is coextensive with the deferred portion of the Minimum
Extended Summer Resource Requirement that remains to be procured, then (assuming no
change in the Reliability Requirement) Limited Demand Resources cannot satisfy the
holdback in the Incremental Auctions for the 2014/2015 DY. Limited DR might as well
not even participate in the IAs (under this scenario) because they cannot be selected to
clear. Therefore, an unintended result of the current STRPT is the potential exclusion of
Limited Demand Resources from satisfying the holdback, denying these resources the
opportunity to exercise a short lead time business strategy and commit to RPM closer to
the DY. Such an outcome is exactly the opposite of what was intended with the
implementation of the STRPT.

25. In addition to not functioning as intended for Limited Demand Resources, the
fact that the current STRPT is holding back Annual and Extended Summer Resources
raises the concern that the prices of these resources in the BRA could be unintentionally
suppressed. As Brattle has outlined very clearly in the RPM Performance Assessment, by
holding back resources that are otherwise subject to market power mitigation, which are
Annual Resources such as existing generators, the current holdback can suppress prices
in the BRA for Annual Resources. Suppliers with a “must-offer” requirement and
mitigated offers do not have the option of increasing offers in the BRA or shifting offers
to [As. But the current STRPT mechanism effectively takes up to 2.5 percent of Annual



and Extended Summer Resources out of the BRA and involuntarily shifts them into the
IAs. If the market clears on the mitigated portion of the supply curve without a significant
amount of unmitigated capacity offers clearing as infra-marginal resources, then the
current STRPT mechanism likely suppresses prices for Annual and Extended Summer
Resources. Brattle in the RPM Performance Assessment has noted that for Annual and
Extended Summer Resources the holdback was 2.6 and 2.0 times bigger, respectively,
than cleared unmitigated supply, indicating that the prices of these products were
suppressed. The extent of price suppression for Annual and Extended Summer
Resources will depend on the slope of the mitigated part of the supply curve that is
affected by the demand held back under the current STRPT. If the mitigated supply curve
is relatively flat over the range affected by the STRPT, then the degree of price
suppression is minimal. However, if the mitigated supply curve is relatively steep over
the range affected by the STRPT, then the extent of price suppression could be
significant.

26. In light of the above unintended consequences of the current STRPT, PIM
supports the Brattle recommendation to eliminate the current practice of applying the
STRPT to the Minimum Extended Summer Resource Requirement and the Minimum
Annual Resource Requirement, but keep the STRPT for the entire Reliability
Requirement. The proposed change to the STRPT does not preclude the procurement of
excess Limited DR Resources in the BRA beyond the Reliability Requirement if cost-
effective, as was the case in the 2014/2015 BRA. With this change, Limited DR
Resources will be eligible to satisfy the entirety of the demand for capacity held back
from the BRA and procured in the IAs if they are cost-effective to do so, but there will
also be potentially greater competition to satisfy that demand as both Annual and
Extended Summer Resources will also be eligible to satisfy the overall holdback.

27. To show the effects of the proposed change, PJM prepared an alternative
auction-clearing scenario using the parameters and supply offers from the 2014/2015
BRA but revising the STRPT to match the Tariff revisions in this filing. The results are
shown in the table below. The changed requirements with the new STRPT are
highlighted in yellow.

2014/2015 Delivery Year Base Residual Auction with Proposed STRPT Change

1A
Before STRPT After STRPT Procured Amount Potential
Reliability Requirement 148,323 144,615 150,059 3,708
Minimum Extended Summer Requirement 141,517 141,517 141,517 3,708
Minimum Annual Requirement 132,158 132,158 136,456 3,708

28. The alternative scenario shows the entirety of the Minimum Annual Resource
Requirement has been exceeded and the extra Annual Resources procured have helped
satisfy the Minimum Extended Summer Resource Requirement, as was the case in the
2014/2015 BRA. And because the entirety of the STRPT was applied only to the total
Reliability Requirement, Limited DR Resources are eligible to satisfy the remainder of
the Reliability Requirement in the IAs, although they will be competing with Annual and
Extended Summer Resources as well. Moreover, such a result should satisfy the concerns



of DR providers noted by Brattle in the RPM Performance Assessment (at p.144)
regarding the risks posed by a three-year forward commitment for DR providers and
short-term resources.

29. Moreover, while fewer Limited DR Resources clear in the BRA under the
proposed changes, the flexibility afforded to DR by coupling offers has resulted in greater
amounts of DR resources being committed as Extended Summer Resources so that
effectively the approximately 3,620 MW of DR that cleared as Limited DR under the
current STRPT rules would have cleared as Extended Summer Resources under the PJM
proposed STRPT, so that overall the total amount of DR procured in the BRA under this
scenario is effectively unchanged, but the resource type under which it has been
committed has shifted.

30. Because of the ability of Demand Resources to exercise the option of
submitting coupled offers as a Limited Demand Resource, an Extended Summer
Resource, and as an Annual Resource, the proposed change does not discriminate against
Demand Resources but rather provides even greater flexibility and more options than
under the current STRPT since Demand Resources will once again have the ability to
commit in an [A closer to the DY. Moreover, as Demand Resources are not subject to
market power mitigation, they can submit any offer that the seller believes reflects the
cost of committing to reduce load when called upon as a Capacity Resource whether it is
in an IA or in a BRA. If the prices are low in the [As it reflects the costs of the resources
offering and clearing, so if IA prices remain low following the proposed change to the
STRPT it is because Limited DR (and Annual and Extended Summer Resources, to the
extent they offer into the IAs) has submitted offers that reflect their low cost of being a
Limited Demand Resource (or the low cost to less limited resources of substituting for
Limited Demand Resources). If the purpose of committing load reductions as capacity is
to explicitly hedge against RPM prices and costs, load reductions can offer into the BRA
as an Extended Summer or Annual Resource to ensure that it clears at the same price (or
close to the same price) as the Annual and Extended Summer Resources that comprise
the bulk of the Reliability Requirement in RPM.

This concludes my affidavit.
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

PJM Interconnection, L.L.C. ) Docket No. ER12-

AFFIDAVIT OF DR. SAMUEL A. NEWELL
ON BEHALF OF PJM INTERCONNECTION, L.L.C.

1. My name is Dr. Samuel A. Newell, and I am a Principal of The Brattle Group
(“Brattle”). I am submitting this affidavit in support of the proposal by PJM
Interconnection, L.L.C. (“PJM”) to adjust the administrative Cost of New Entry
(“CONE”) parameter, representing the cost of building a generation plant for use in
PJM’s capacity market (known as the Reliability Pricing Model or “RPM”).

2. In my position with Brattle, I support clients throughout the United States in
regulatory, litigation, and business strategy matters involving wholesale electricity
market design, contract disputes, generation asset valuation, transmission development,
demand response programs, and integrated resource planning. I have written expert
reports for regional transmission organizations (“RTOs”) and provided testimony before
state regulatory commissions and this Commission. Prior to joining Brattle, I was
Director of the Transmission Service at Cambridge Energy Research Associates. Before
that, I was a Manager in the Utilities Practice at A.T.Kearney. I earned a Ph.D. in
Technology Management and Policy from the Massachusetts Institute of Technology, an
M.S. in Materials Science and Engineering from Stanford University, and an A.B. in
Chemistry and Physics from Harvard University. A complete list of my qualifications,
publications, reports, and prior experience is set forth in Exhibit 1 to my affidavit.

3. In March of 2011, PJM retained Brattle to assist PJM in a review of RPM and
certain of its components, including the type of generator to use for the estimated CONE,
an appropriate configuration and technology for that generator, and its resulting levelized
capital and fixed operations and maintenance (“O&M”) costs, expressed in $/MW-Year
or $/MW-Day. I led the Brattle team that conducted the CONE review and analysis.

4. The results of Brattle’s review and analysis are set forth in a report entitled
“Cost of New Entry Estimates for Combustion Turbine and Combined Cycle Plants in
PIM” (“2011 CONE Study”), which was prepared under my direction and supervision.
A copy of that report is provided as Exhibit 2 to my affidavit. Brattle prepared the 2011
CONE Study in cooperation with CH2M HILL, a major engineering, procurement, and
construction company with extensive experience in the design and construction of power
plants, and Wood Group, a power plant O&M services provider.

5. The purpose of my affidavit is to present the 2011 CONE Study and briefly
summarize its conclusions as relevant to PJM’s proposal in this proceeding to update the



CONE and certain related new entry costs used in RPM. The rationale and support for
each such conclusion is set forth in detail in the 2011 CONE Study.

6. To determine the technical specifications of the reference combustion turbine
(“CT”) power plant, we relied primarily on the “revealed preference” of generation
developers in the PJM region and around the U.S. as reflected by recent installations of
CT plants. Based on those considerations and discussions with CH2M HILL, a multi-
turbine configuration in the 400-500 MW range remains typical, and the General Electric
Frame 7FA turbine used as the basis for PJM’s current CONE remains a preferred choice.
We have updated that configuration, however, to reflect the latest turbine model, which
provides higher installed capacity and an improved heat rate compared to the current
reference technology. The CONE plant configuration includes selective catalytic
reduction (“SCR”) technology to control oxides of nitrogen (“NOy”) emissions where
needed to meet air quality requirements, based on emerging trends in air quality
regulation and simple-cycle turbine project development. The plant’s net heat rate is
10,094 btu/kWh at 59 °F with SCR and 10,036 btu/kWh at 59 °F without SCR.

7. The levelized gross CONE estimates are based on the total project capital cost
and annual fixed O&M expenses of the selected plant configuration. We prepared
separate CONE estimates for each of the five “CONE Areas” currently identified in the
PJM Tariff, i.e.:

— CONE Area 1: Eastern MAAC (PS, JCP&L, AE, PECO, DPL, RECO);

— CONE Area 2: Southwest MAAC (PEPCo and BG&E)

— CONE Area 3: Rest of RTO (AEP, Dayton, ComEd, APS, DQL, ATSI, DEOK);
— CONE Area 4: Western MAAC (PPL, MetEd, Penelec); and

— CONE Area 5: Dominion.

We identified an appropriate site within each CONE Area for construction of the
representative plant based on considerations including proximity to electric transmission
infrastructure, access to major natural gas pipelines, site attractiveness as indicated by
recently built power plants, and availability of vacant industrial land.

8. The gross CONE estimates assume a project entering service by June 1, 2015
and are calculated on a levelized basis over the new entry plant’s assumed twenty-year
economic life. PJM proposes in this proceeding to continue determining those revenue
requirements on a nominal levelized basis, i.e., representing payments constant in
nominal terms over the plant’s twenty-year economic life.'! The 2011 CONE Study found

Our 2011 CONE Study report also presents gross CONE on a level-real basis. In a
separate, concurrent report on RPM for PJM, we recommended using level-real CONE
for RPM’s Variable Resource Requirement (“VRR”) curve only if PJM adopts our other
recommendations to change the energy and ancillary services (“E&AS”) revenue
offset methodology and raise the price cap of the VRR curve. We also recommended
using level-real values for RPM’s minimum offer price rule.



that, when using a nominal levelized financial model, the estimated June 1, 2015 CONE
figures for the CT plant in each CONE Area are as reported in Table 1.

Table 1.
Level-Nominal Gross CONE of a Combustion Turbine Plant
CONE Area CT Level-Nominal
Gross CONE

($/MW-y)
CONE Area 1 $134,000
CONE Area 2 $123,700
CONE Area 3 $123,500
CONE Area 4 $130,100
CONE Area 5 $111,000

9. We also estimated gross CONE for a representative combined cycle (“CC”)
plant. PJM uses combined-cycle new entry plant cost estimates for screening purposes in
RPM’s minimum offer price rule. We identified a 2x1 plant configuration as the
representative technology, consistent with the predominant plant type among recent CC
additions in PJM and nationally, and, like the representative CT plant described above,
employed the latest GE Frame 7FA.05 turbine model. Like most recently built CC
plants, the CC reference technology uses selective catalytic reduction technology to
control NOy emissions. The plant’s net heat rate at 59° F is 6,722 btu/kWh at full
baseload output without duct-firing. In our 2011 CONE Study, we found that, when
using a nominal levelized financial model, the estimated June 1, 2015 CONE figures for
the CC plant in each CONE Area are as reported in Table 2.2

Table 2.
Level-Nominal Gross CONE of a Combined Cycle Plant
CONE Area CC Level-Nominal
Gross CONE

($/MW-y)
CONE Area 1 $168,200
CONE Area 2 $147,600
CONE Area 3 $162,200
CONE Area 4 $161,800
CONE Area 5 $143,800

This concludes my affidavit.

Table 2 and the attached report fixes an editing error in the originally-posted 2011 CONE
Study. Certain tables in the originally-posted report understated level-nominal CC
CONE by $0.1/MW-year for CONE Areas 1, 2, and 3.
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SAMUEL A. NEWELL Principal

Office: Cambridge, MA ¢ Phone: +1.617.234.5725 ¢ Email: Sam.Newell @brattle.com

Dr. Samuel Newell's expertise is in the analysis and modeling of electricity markets, the transmission
system, and RTO rules. He supports clients in regulatory, litigation, and business strategy matters
involving wholesale market design, contract disputes, generation asset valuation and development,
benefit-cost analysis of transmission enhancements, the development of demand response programs, and
integrated resource planning. He frequently provides testimony and expert reports to RTOs, state
regulatory commissions, and the FERC.

Prior to joining The Brattle Group, Dr. Newell was Director of the Transmission Service at Cambridge
Energy Research Associates and previously a Manager in the Utilities Practice at A.T.Kearney.

Dr. Newell earned a Ph.D. in technology management and policy from the Massachusetts Institute of
Technology, an M.S. in materials science and engineering from Stanford University, and a B.A. in
chemistry and physics from Harvard College.

AREAS OF EXPERTISE

Electricity Wholesale Market Design
Transmission Planning and Modeling
Integrated Resource Planning
Evaluation of Demand Response (DR)
Valuation of Generation Assets
Energy Contract Litigation

RTO Participation and Configuration
Analysis of Market Power

Tariff and Rate Design

Business Strategy
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EXPERIENCE

Electricity Wholesale Market Design

L

Review of PJIM Capacity Market. Undertook second tri-annual review of the Reliability Pricing
Model. Analyzed capacity auction results and response to market fundamentals. Interviewed
stakeholders and documented concerns.  Addressed key market design elements and
recommended improvements to reduce pricing uncertainty and safeguard future performance.
Led a study of the Cost of New Entry, based on detailed engineering estimates developed by EPC
contractor CH2M HILL, for use in PJM’s setting of auction parameters.

Midwest ISO Capacity Market Enhancements. Supported the Midwest ISO in developing market
design elements for its recently-filed annual locational capacity auctions.

Evaluation of the Midwest ISO’s Resource Adequacy Construct and Market Design Elements. For
the Midwest ISO, conducted the first major assessment of its new resource adequacy construct.
Identified several major successes and a series of recommendations for improvement in the areas
of load forecasting, locational resource adequacy, and determination of the target level of
reliability. The report incorporates extensive stakeholder input and review, and comparisons to
other ISOs’ capacity market designs. Continued to consult with Midwest ISO in its work with the
Supply Adequacy Working Group on design improvements.

Evaluation of Midwest ISO’s Demand Response Integration. For the Midwest ISO, conducted an
independent assessment of its progress in integrating DR into its resource adequacy, energy, and
ancillary services markets. Analyzed market participation barriers to date. Assessed the
likelihood of the Midwest ISO’s recent “ARC Proposal” to eliminate barriers to participation by
curtailment service providers. Made recommendations for potential further improvements to
market design elements.

Evaluation of Tie-Benefits. For ISO-NE, analyzed the implications of different levels of tie-
benefits (i.e., assistance from neighbors, allowing reductions in installed capacity margins) on
capacity costs, emergency procurement costs, capacity prices, and energy prices. Resulting
whitepaper submitted by ISO-NE to the FERC in its filing on tie-benefits.

1SO Evaluation of Major Initiatives. With ISO-NE and its stakeholders, developed criteria for
identifying “major” market and planning initiatives that trigger the need for the ISO to provide
qualitative and quantitative information to help stakeholders evaluate the initiative, as required in
ISO-NE’s tariff. Also developed guidelines on the kinds of information ISO-NE should provide
for major initiatives.

Evaluation of ISO-NE Forward Capacity Market (FCM) Results and Design Elements. With the
ISO-NE market monitoring unit, reviewed the performance of the first two forward auctions in
ISO-NE’s FCM. Evaluated key design elements regarding demand response participation,
capacity zone definition and price formation, an alternative pricing rule for mitigating the effects
of buyer market power, the use of the Cost of New Entry in auction parameters, and whether to
have an auction price ceiling and floor. Resulting whitepaper filed with the FERC and presented
to ISO-NE stakeholders.

The Brattle Group www.brattle.com
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¢ Evaluation of Reliability Pricing Model (RPM) Results and Design Elements. For PIM, co-led a
detailed review of the performance of its forward capacity market. Reviewed the results of the
first five forward auctions for capacity. Concluded that the auctions were working and
demonstrated success in attracting and retaining capacity, but made more than thirty design
recommendations. Recommendations addressed ways to remove barriers to participation,
ensuring adequate compensation/penalties, and improving the efficiency of the market. Resulting
whitepaper was submitted to the FERC and presented to PJM stakeholders.

¢ Evaluation of a Potential Forward Capacity Market. For NYISO, conducted a benefit-cost
analysis of replacing its existing short-term ICAP market structure with a proposed four-year
forward capacity market (FCM) design. Evaluation based on stakeholder interviews, the
experience of PJM and ISO-NE with their forward capacity markets, and review of the economic
literature regarding forward capacity markets. Addressed the following attributes of FCM
relative to the existing market: risks to buyers and suppliers, mitigation of market power,
implementation costs, and long-run costs. Recommendations used by NYISO and stakeholders to
help decide whether to pursue a forward capacity market.

¢ RTO Accommodation of Demand Response (DR) for Resource Adequacy. For the Midwest 1SO,
helped modify its tariff and business practices to accommodate DR in its resource adequacy
construct by defining appropriate participation rules. Informed design by surveying in detail the
practices of other RTOs, and by characterizing the DR resources within the Midwest ISO
footprint.

¢ Integration of DR into ISO-NE’s Energy Markets. For ISO-NE, provided analysis and assisted
with a stakeholder process to develop economic DR programs to replace the current economic
DR programs when they expire in 2010.

¢ Integration of DR into Midwest ISO’s Energy Markets. For the Midwest ISO, wrote a whitepaper
evaluating the available approaches to incorporating economic DR in energy markets. Assessed
the efficiency and the “realistic achievable potential” for each approach. Identified
implementation barriers at the state and RTO levels. Recommended changes to business rules to
efficiently accommodate curtailment service providers (CSPs).

¢ LMP Impacts on Contracts. For a West Coast client, critically reviewed the California ISO’s
proposed implementation of locational marginal pricing (LMP) in 2007 and analyzed
implications for “seller’s choice” supply contracts. Developed a framework for quantifying the
incremental congestion costs that ratepayers would face if suppliers financially delivered power
to the lowest priced nodes; estimated potential incremental contract costs using a third party’s
GE-MAPS market simulations (and helped to improve their model inputs to more accurately
reflect the transmission system in California). Applied findings to support the ISO in design
modifications of the California market under LMP.

¢ RTO Accommodation of Retail Access. For the Midwest ISO, made recommendations for
improving business practices in order to facilitate retail access (and to enable auctions for the
supply of regulated generation service). Analyzed the retail access programs in the three
restructured states within the Midwest ISO -- Illinois, Michigan, and Ohio. Performed a detailed
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study of retail accommodation practices in other RTOs, focusing on how they have modified their
procedures surrounding transmission access, qualification of capacity resources, capacity
markets, FTR allocations, and settlement.

Transmission Planning and Modeling

¢

Benefits of New 765kV Transmission Line. Analyzed renewable integration and congestion relief
benefit of proposed $1.2 billion transmission line in western PJM.

Benefit-Cost Analysis of a Major Transmission Project for Offshore Wind. Submitted testimony
on the economic benefits of the Atlantic Wind Connection Project, a proposed 2,000 MW DC
offshore backbone from New Jersey to Virginia with 7 onshore landing points. Described and
quantified the effects of the Project on congestion, capacity markets, CO, emissions, system
reliability and operations, jobs and economic stimulus, and the installed cost of offshore wind
generation. Directed Ventyx staff to simulate the congestion, production cost, and LMP impacts
using the PROMOD model.

Analysis of Transmission Congestion and Benefits. Analyzed the impacts on transmission
congestion, California benefits, and Arizona utility impacts of a proposed inter-state transmission
line. Used the DAYZER model to simulate congestion and power market conditions in 2013 and
2020 considering the recent changes in economic and fuel market conditions, and increased
renewable generation requirements throughout the Western Electricity Coordination Council
region.

Benefit-Cost Analysis of New Transmission. For a transmission developer’s application before
the California Public Utility Commission (CPUC) to build a new 500 kV line, analyzed the
benefits to ratepayers. Analysis included benefits beyond those captured in a production cost
model, including the benefits of integrating a pumped storage facility that would allow the system
to accommodate a larger amount of intermittent renewable resources at a reduced cost.

Benefit-Cost Analysis of New Transmission in the Midwest. For the American Transmission
Company (ATC), supported Brattle witness evaluating the benefits of a proposed new 345 kV
line (Paddock-Rockdale). Advised client on its use of PROMOD IV simulations to quantify
energy benefits, and developed metrics to properly account for the effects of changes in
congestion, losses, FTR revenues, and LMPs on customer costs. Developed and applied new
methodologies for analyzing benefits not quantified in PROMOD IV, including competitiveness,
long-run resource cost advantages, reliability, and emissions. Testimony was submitted to the
Public Service Commission of Wisconsin, which approved the line.

Transmission Investments and Congestion. Worked with executives and board of an independent
transmission company to develop a “metric” indicating access and congestion-related benefits
provided by its transmission investments and operations.

Analysis of Transmission Constraints and Solutions. For a large, geographically diverse group of
clients, performed an in-depth study identifying the major transmission bottlenecks in the
Western and Eastern Interconnections, and evaluating potential solutions to the bottlenecks.
Worked with transmission engineers from multiple organizations to refine the data in a load flow
model and a security-constrained, unit commitment and dispatch model for each interconnection.
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¢

L

Ran 12-year, LMP-based market simulations using GE-MAPS across multiple scenarios and
quantified congestion costs on major constraints. Collaborated with engineers to design potential
transmission (and generation) solutions. Evaluated the benefits and costs of candidate solutions
and identified several highly economic major transmission projects.

Merchant Transmission Impacts. For a merchant transmission company, used GE-MAPS to
analyze the effects of the Cross Sound Cable on energy prices in Connecticut and Long Island.

Security-Constrained Unit Commitment and Dispatch Model Calibration. For a Midwestern
utility, calibrated their PROMOD IV model, focusing on LMPs, unit commitment, flows, and
transmission constraints. Helped client to understand their model’s shortcomings and identify
improvement opportunities. Also assisted with initial assessments of FTRs in preparation for its
submission of nominations in the Midwest ISO’s first allocation of FTRs.

Model Evaluation. Led an internal Brattle effort to evaluate commercially available transmission
and market simulation models. Interviewed vendors and users of PROMOD 1V, Gridview,
DAYZER, and Henwood LMP. Performed intensive in-house testing of each model. Evaluated
accuracy of model algorithms (e.g., LMP, losses, unit commitment) and ability and ease to
calibrate models with backcasts using actual RTO data.

Integrated Resource Planning (IRP)

¢

¢

IRP in Connecticut (for 2008). For the two major utilities in Connecticut, co-led a
comprehensive 10-year evaluation of alternative resource strategies. Strategies were analyzed in
the context of the ISO-NE energy and capacity markets across several scenarios spanning a range
of plausible futures for uncontrollable external factors such as fuel prices, climate change
legislation, economic growth, and generation capital costs. All cases were analyzed using the
DAYZER locational market simulation model that contains a detailed representation of the ISO-
NE transmission system and mimics the ISO-NE energy market. Metrics that were examined to
inform policy recommendations included total resource costs, customer costs, natural gas
consumption and emissions. Provided oral testimony before the Connecticut Department of
Public Utility Control.

IRP in Connecticut (for 2009). For the two major utilities in Connecticut, co-led a second annual
IRP, this time focused on ten topics: resource adequacy, demand-side management, renewables,
transmission, nuclear generation, combined heat and power, environmental regulation/legislation,
resource development financing, emerging technologies, and energy security. Provided oral
testimony before the Connecticut Department of Public Utility Control.

IRP in Connecticut (for 2010). For the two major utilities in Connecticut, co-led a third annual
IRP, with a major overhaul of the energy, capacity, and renewables (REC) market modeling; an
evaluation of alternative resource strategies across multiple scenarios; and an update of the ten
policy/technology topics analyzed for the 2009 IRP. Solicited input from numerous stakeholders.
Provided oral testimony before the Connecticut Department of Public Utility Control.

Analysis of Potential Retirements to Inform Transmission Planning. For a large utility in Eastern
PJM, analyzed the potential economic retirement of each coal unit in PJM under a range of
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¢

scenarios regarding climate legislation, legislation requiring mercury controls, and various
capacity price trajectories.

Resource Planning in Wisconsin. For a utility considering constructing new capacity,
demonstrated the need to consider locational marginal pricing, gas price uncertainty, and potential
CQO, liabilities. Guided client to look beyond building a large coal plant. Led them to mitigate
exposures, preserve options, and achieve nearly the lowest expected cost by pursuing a series of
smaller projects, including a promising cogeneration application at a location with persistently
high LMPs. Conducted interviews and facilitated discussions with senior executives to help the
client gain support internally and begin to prepare for regulatory communications.

Evaluation of Demand Response (DR)

¢

DR Potential Study. For an ISO, analyzed the biggest, most cost-effective opportunities for DR
and price responsive demand in the footprint, and what the ISO could do to facilitate them. For
each segment of the market, identified the ISO and/or state and utility initiatives that would be
needed to develop various levels of capacity and energy market response. Also estimated the
potential and cost characteristics for each segment. Interviewed numerous curtailment service
providers and ISO personnel.

Evaluation of DR Compensation Options. For ISO-NE, analyzed the implications of various DR
compensation options on consumption patterns, LMPs, capacity prices, consumer surplus,
producer surplus, and economic efficiency. Presented findings in a whitepaper that ISO-NE
submitted with its comments on FERC’s Supplemental Notice of Proposed Rulemaking in
Docket No. RM10-17-000.

Wholesale Market Impacts of Price Responsive Demand (PRD). For NYISO, evaluated the
potential effects of widespread implementation of dynamic retail rates. Utilized the PRISM
model to estimate effects on consumption by customer class, applied empirically-based
elasticities to hourly differences between flat retail rates and projected dynamic retail rates.
Utilized the DAYZER model to estimate the effects of load changes on energy costs and prices.

Energy Market Impacts of DR. For PIM and the Mid-Atlantic Distributed Resources Initiative
(sponsored by five state commissions), quantified the market impacts and customer benefits of
DR programs. Used a simulation-based approach to quantify the impact that a three percent
reduction of peak loads during the top 20 five-hour blocks would have had in 2005 and under a
variety of alternative market conditions. Utilized the DAYZER market simulation model, which
we calibrated to represent the PJM market using data provided by PJM and public sources.
Results were presented in multiple forums and cited widely, including by several utilities in their
filings with state commissions regarding investment in advanced metering infrastructure and
implementation of DR programs.

Present Value of DR Investments. For Pepco Holdings, Inc., analyzed the net present value of its
proposed DR-enabling investments in advanced metering infrastructure and its efficiency
programs. Estimated the reductions in peak load that would be realized from dynamic pricing,
direct load control, and efficiency. Built on the Brattle-PIM-MADRI study to estimate the short-
term energy market price impact and addressed the long-run equilibrium offsetting effects
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through several plausible supplier response scenarios. Estimated capacity price impacts and
resource cost savings over time. Documented findings in a whitepaper submitted to DE, NJ, MD,
and DC commissions. Presented findings to DE Commission.

Valuation of Generation Assets and Contracts

¢

Valuation of Generation Assets in ISO-NE. For several potential buyers of various assets in ISO-
NE, provided energy and capacity price forecasts and cash flows under multiple scenarios.
Explained the market rules and fundamentals to inform considerations of risk.

Valuation of Generation Asset Bundle in ISO-NE. For the lender to the potential buyer of
generation assets, provided long-term energy and capacity price forecasts, with multiple scenarios
to test whether the plant could be worth less than the debt. Reviewed a broad scope of documents
available in the “data room” to identify market, operational, and fuel supply risks.

Valuation of Generation Asset Bundle in PJM. For a major retail energy provider preparing to
bid for a bundle of generation assets, provided energy and capacity price forecasts and reviewed
their valuation methodology. Analyzed the supply and demand fundamentals of the PJM capacity
market. Performed locational market simulations using the Dayzer model to project nodal prices
as market fundamentals evolve. Reviewed the client’s spark spread options model.

Wind Power Development. For a developer proposing to build a several hundred megawatt wind
farm in Michigan, provided a market-based revenue forecast for energy and capacity. Identified
gas and CO, allowance prices as the key drivers of revenue uncertainty, and evaluated the
implications of several detailed scenarios around these variables.

Wind Power Financial Modeling. For an offshore wind developer proposing to build a 350 MW
project in PJM off the coast of New Jersey, analyzed market prices for energy, renewable energy
certificates, and capacity. Provided a detailed financial model of project funding and cash
distributions to various types of investors (including production tax credit). Resulting financial
statements were used in an application to the state of New Jersey for project grants.

Contract Review for Cogeneration Plant. For the owner of a large cogeneration plant in PJM,
conducted an analysis of revenues under the terms of a long-term PPA (in renegotiation) vs.
potential merchant revenues. Accounted for multiple operating modes of the plant and its sales of
energy, capacity, ancillary services, and steam over time.

Generation Strategy/Valuation. For an independent power producer, acted for over two years as
a key advisor on the implementation of the client’s growth strategy. Led a large analytical team
to assess the profitability of proposed new power plants and acquisitions of portfolios of plants
throughout the U.S. Used the GE-MAPS market simulation model to forecast power prices,
transmission congestion, generator dispatch, emissions costs, energy margins for candidate
plants; used an ancillary model to forecast capacity value.

Generation Asset Valuation. For multiple banks and energy companies, provided valuations of
financially distressed generating assets. Used GE-MAPS to simulate net energy revenues; a
capacity model to estimate capacity revenues; and a financial valuation model to value several
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natural gas, coal, and nuclear power plants across a range of plausible scenarios. Identified key
uncertainties and risks in the acquisition of such assets.

Energy Contract Litigation

¢

Contract Damages. For the California Department of Water Resources and the California
Attorney General’s office, supported expert providing testimony on damages resulting from an
electricity supplier’s breaches of a power purchase agreement. Analyzed two years of hourly data
on energy deliveries, market prices, ISO charges, and invoice charges to identify and evaluate
performance violations and invoice overcharges. Assisted counsel in developing the theory of the
case and provided general litigation support in preparation for and during arbitration. Resulted in
successful award for client.

Contract Damages. For the same client and contract described above, supported expert providing
testimony in arbitration regarding the supplier’s alleged breaches in which its scheduled
deliveries were not deliverable due to transmission congestion. Quantified damages and
demonstrated the predictability of congestion, which the supplier was allegedly supposed to avoid
in its choice of delivery points.

Contract Termination Payment. For an independent power producer, supported expert testimony
on damages resulting from the termination of a long-term tolling contract for a gas-fired power
plant in PJM, involving power market forecasting, financial valuation techniques, and a detailed
assessment of the plant’s operating characteristics and costs. Prepared witness for arbitration and
assisted counsel in deposing and cross-examining opposing experts. Resulted in resounding
victory for client.

RTO Participation and Configuration

¢

¢

Market Impacts of RTO Seams. For a consortium of utilities, submitted written testimony to the
FERC analyzing the financial and operational impact of the Midwest ISO-PJM seam on Michigan
and Wisconsin. Evaluated economic hurdles across regional transmission organization (RTO)
seams and assessed the effectiveness of inter-RTO coordination efforts underway. Collaborated
with the Midwest ISO to leverage their PROMOD IV model to simulate electricity markets under
alternative RTO configurations.

Analysis of RTO Seams. For a Wisconsin utility in a complaint proceeding before the FERC,
assisted expert witness providing testimony regarding (1) the inadequacy of MISO and PIM’s
current efforts to improve inter-RTO coordination, and (2) the large net economic benefit of
implementing a full joint-and-common market. Analyzed lack of convergence between MISO
and PJM in energy prices and in shadow prices of reciprocal coordinated flow gates. Analyzed
results of MISO and PJM’s market simulation models.

RTO Participation. For an integrated Midwest utility, advised client on alternative RTO choices.
Used GE-MAPS to model the transmission system and wholesale markets under various
scenarios. Presented findings to senior management. Subsequently, in support of testimonies
submitted to two state commissions, quantified the benefits and costs of RTO membership on
customers, considering energy costs, FTR revenues, and wheeling revenues.
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Analysis of Market Power

¢ Vertical Market Power. Before the NYPSC, examined whether the merger between National
Grid and KeySpan potentially created incentives to exercise vertical wholesale market power.
Employed a simulation-based approach using the DAYZER model of the NYISO wholesale
power market and examined whether outages of National Grid’s transmission assets significantly
affected KeySpan’s generation profits.

¢ Market Monitoring and Market Power Mitigation. For the PJM Interconnection, assessed their
market mitigation practices and co-authored a whitepaper “Review of PIM’s Market Power
Mitigation Practices in Comparison to Other Organized Electricity Markets” (with P. Fox-Penner,
J. Pfeifenberger, J. Reitzes, and others).

Tariff and Rate Design

¢ Transmission Tariffs. For a merchant generating company participating in FERC hearings on
developing a Long Term Transmission Pricing Structure, helped lead a coalition of stakeholders
to develop a position on how to eliminate pancaked transmission rates while allowing
transmission owners to continue to earn their allowed rate of return. Analyzed and presented the
implications of various transmission pricing proposals on system efficiency, incentives for new
investment, and customer rates throughout the MISO-PJM footprint.

¢ Retail Rate Riders. For a traditionally regulated Midwest utility, helped general counsel to
evaluate and support legislation, and propose commission rules addressing rate riders for fuel and
purchased power and the costs of complying with environmental regulations. Performed research
on rate riders in other states; drafted proposed rules and tariff riders for client.

¢ Rate Filings. For a traditionally regulated Midwest utility, assisted counsel in preparing for a rate
case. Helped draft testimonies regarding off-system sales margins and the cost of fuel.

Business Strategy

¢ Evaluation of Cogeneration Venture. For an unregulated division of a utility holding company,
led the financial evaluation of a nascent venture to build and operate cogeneration facilities on
customer sites. Estimated the market size and potential pricing, and assessed the client’s
capabilities for delivering such services. Analyzed the target customer base in detail; performed
technical cost analysis for building and operating cogeneration plants; analyzed retail/default rate
structures against which new cogeneration would have to compete. Senior management followed
our recommendations to shut down the venture.

¢ Strategic Sourcing. For a large, diversified manufacturer, coordinated a cross-business unit client
team to reengineer processes for procuring electricity, natural gas, and demand-side management
services. Worked with top executives to establish goals. Gathered data on energy usage patterns,
costs, and contracts across hundreds of facilities. Interviewed energy managers, plant managers,
and executives. Analyzed potential suppliers. Wrote RFPs and developed negotiating strategy.
Designed internal organizational structure (incorporating outsourced service providers) for
managing energy procurement on an ongoing basis.
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¢ M&A Advisory. For a major European utility wanting to expand into U.S. markets and enhance
their trading capability, evaluated acquisition targets. Assessed potential targets’ capabilities and
their value versus stock price. Reviewed the experience of acquirers in other M&A transactions.
Adpvised client not to acquire their target, just when it was nearing its peak in market value (just
prior to collapse).

¢ Marketing Strategy. For a large power equipment manufacturer, identified the most attractive
target customers and joint-venture candidates for plant maintenance services. Evaluated the cost
structure and equipment mix of candidates using FERC data and proprietary data. Estimated the
potential value client could bring to each potential customer. Worked directly with company
president to translate findings into a marketing strategy.

¢ Distributed Generation (DG) Market Assessment. For the unregulated division of an integrated
utility, performed a market assessment of established and emerging DG technologies. Projected
future market sizes across multiple market segments in the U.S. Concluded that DG presented
little immediate threat to the client’s traditional generation business, and that it presented few
opportunities that the client was equipped to exploit.

¢ Fuel Cells. For a European fuel cell component manufacturer, acted as a technology and
electricity advisor for a larger consulting team developing a market entry strategy in the U.S.
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TESTIMONY AND REGULATORY FILINGS

Before the Federal Energy Regulatory Commission, Docket Nos. ER11-4069 and ER11-4070, Direct
testimony of Johannes Pfeifenberger and Samuel Newell on behalf of the RITELine Companies re: the
Public Policy, Congestion Relief, and Economic Benefits of the RITELine Transmission Project, filed
July 18, 2011.

Before the Federal Energy Regulatory Commission, Docket No. No. EL.11-13-000, Direct testimony of
Johannes Pfeifenberger and Samuel Newell on behalf of The AWC Companies re: the Public Policy,
Reliability, Congestion Relief, and Economic Benefits of the Atlantic Wind Connection Project, filed
December 20, 2010.

“Economic Evaluation of Alternative Demand Response Compensation Options,” whitepaper filed by
ISO-NE in its comments on FERC’s Supplemental Notice of Proposed Rulemaking in Docket No. RM10-
17-000, October 13, 2010 (with K. Madjarov).

Before the Federal Energy Regulatory Commission, Docket No. RM10-17-000, Filed Comments re:
Supplemental Notice of Proposed Rulemaking and September 13, 2010 Technical Conference, October 5,
2010 (with K. Spees and P. Hanser).

Before the Federal Energy Regulatory Commission, Docket No. RM10-17-000, Filed Comments re:
Notice of Proposed Rulemaking regarding wholesale compensation of demand response, May 13, 2010
(with K. Spees and P. Hanser).

Before the Connecticut Department of Public Utility Control, provided oral testimony to support the 2010
“Integrated Resource Plan for Connecticut” (see below), June 2010.

2010 “Integrated Resource Plan for Connecticut,” report co-submitted with The Connecticut Light &
Power Company and The United Illuminating Company to the Connecticut Energy Advisory Board,
January 4, 2010. Presented to the Connecticut Energy Advisory Board January 8, 2010.

“Dynamic Pricing: Potential Wholesale Market Benefits in New York State,” lead authors: Samuel
Newell and Ahmad Faruqui at The Brattle Group, with contributors Michael Swider, Christopher Brown,
Donna Pratt, Arvind Jaggi and Randy Bowers at the New York Independent System Operator, submitted
as “Supplemental Comments of the NYISO Inc. on the Proposed Framework for the Benefit-Cost
Analysis of Advanced Metering Infrastructure,” in State of New York Public Service Commission Case
09-M-0074, December 17, 2009.

Before the Connecticut Department of Public Utility Control, provided oral testimony to support the 2009
“Integrated Resource Plan for Connecticut” (see below), June 30, 2009.

2009 “Integrated Resource Plan for Connecticut,” report co-submitted with The Connecticut Light &
Power Company and The United Illuminating Company to the Connecticut Energy Advisory Board,
January 1, 2009.

“Informational Filing of the Internal Market Monitoring Unit’s Report Analyzing the Operations and
Effectiveness of the Forward Capacity Market,” prepared by Dave LaPlante and Hung-po Chao of ISO-
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NE with Sam Newell, Metin Celebi, and Attila Hajos of The Brattle Group, filed with FERC on June 5,
2009 under Docket No. ER09-1282-000.

Before the Connecticut Department of Public Utility Control, provided oral testimony to support the 2008
“Integrated Resource Plan for Connecticut” and “Supplemental Reports™ (see below), September 22-25,
2008.

“Integrated Resource Plan for Connecticut,” co-submitted with The Connecticut Light & Power Company
and The United Illuminating Company to the Connecticut Energy Advisory Board; co-authored with M.
Chupka, A. Faruqui, D. Murphy, and J. Wharton, January 2, 2008. Supplemental Report co-submitted
with The Connecticut Light & Power Company and The United [lluminating Company to the Connecticut
Department of Utility Control; co-authored with M. Chupka, August 1, 2008.

“Quantifying Customer Benefits from Reductions in Critical Peak Loads from PHI’s Proposed Demand-
Side Management Programs,” whitepaper by Samuel A. Newell and Ahmad Faruqui filed by Pepco
Holdings, Inc. with the Public Utility Commissions of Delaware (Docket No. 07-28, 9/27/2007),
Maryland (Case No. 9111, filed 12/21/07), New Jersey (BPU Docket No. EO07110881, filed 11/19/07),
and Washington, DC (Formal Case No. 1056, filed 10/1/07). Presented orally to the Public Utility
Commission of Delaware, September 5, 2007.

Before the Public Service Commission of Wisconsin, Docket 137-CE-149, “Planning Analysis of the
Paddock-Rockdale Project,” report by American Transmission Company re: transmission cost-benefit
analysis, April 5, 2007 (with J.P. Pfeifenberger and others).

Prepared Supplemental Testimony on Behalf of the Michigan Utilities before the Federal Energy
Regulatory Commission, Docket No. ER04-718-000 et al., re: Financial Impact of ComEd’s and AEP’s
RTO Choices, December 21, 2004 (with J. P. Pfeifenberger).

Prepared Direct and Answering Testimony on Behalf of the Michigan-Wisconsin Ultilities before the
Federal Energy Regulatory Commission, Docket No. ER04-375-002 et al., re: Financial Impact of
ComEd’s and AEP’s RTO Choices on Michigan and Wisconsin, September 15, 2004 (with J.P.
Pfeifenberger).

Declaration on Behalf of the Michigan-Wisconsin Utilities before the Federal Energy Regulatory
Commission, Docket No. ER04-375-002 et al., re: Financial Impact of ComEd’s and AEP’s RTO Choices
on Michigan and Wisconsin, August 13, 2004 (with J.P. Pfeifenberger).

ARTICLES AND PRESENTATIONS

“Integrated Resource Planning in Restructured States,” presentation at EUCI conference on “Supply and
Demand-Side Resource Planning in ISO/RTO Market Regimes,” White Plains, NY, October 17, 2011.

“Second Performance Assessment of PIM’s Reliability Pricing Model: Market Results 2007/08 through
2014/15,” report prepared for PIM Interconnection LLC, August 26, 2011 (with J. Pfeifenberger, K.
Spees, and others).
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“Cost of New Entry Estimates for Combustion-Turbine and Combined-Cycle Plants in PJM,” report
prepared for PJM Interconnection LLC, August 24, 2011 (with J. Pfeifenberger, K. Spees, and others).

“Demand Response Gets Market Prices: Now What?” NRRI teleseminar panelist, June 9, 2011.

“DR Distortion: Are Subsidies the Best Way to Achieve Smart Grid Goals?” Public Utilities Fortnightly,
November 2010.

“Midwest ISO’s Resource Adequacy Construct: An Evaluation of Market Design Elements,” report
prepared for Midwest ISO, January 2010 (with K. Spees and A. Hajos).

“Demand Response in the Midwest ISO: An Evaluation of Wholesale Market Design,” report prepared
for Midwest ISO, January 2010 (with A. Hajos).

“Cost-Benefit Analysis of Replacing the NYISO’s Existing ICAP Market with a Forward Capacity
Market,” whitepaper written for the NYISO and submitted to stakeholders, June 15, 2009 (with A.
Bhattacharyya and K. Madjarov).

“Fostering Economic Demand Response in the Midwest ISO,” whitepaper written for the Midwest 1SO,
December 30, 2008 (with R. Earle and A. Faruqui).

“Review of PJM’s Reliability Pricing Model (RPM),” report prepared for PIM Interconnection LL.C for
submission to FERC and PJM stakeholders, June 30, 2008 (with J. Pfeifenberger and others).

“Reviving Integrated Resource Planning for Electric Utilities: New Challenges and Innovative
Approaches,” Energy, Vol. 1, 2008, The Brattle Group (with M. Chupka and D. Murphy).

“Enhancing Midwest ISO’s Market Rules to Advance Demand Response,” report written for the Midwest
Independent System Operator, March 12, 2008 (with R. Earle).

Before the PJM Board of Directors and senior level representatives at PIM’s General Session, Panel
member serving as an expert in demand response on behalf of Pepco Holdings, Inc., December 22, 2007.

“Resource Adequacy in New England: Interactions with RPS and RGGI,” Energy in the Northeast Law
Seminars International Conference, Boston, MA, October 18, 2007.

“Corporate Responsibility to Stakeholders and Criteria for Assessing Resource Options in Light of
Environmental Concerns,” Bonbright Electric & Natural Gas 2007 Conference, Atlanta, GA, October 3,
2007.

“The Power of Five Percent,” The Electricity Journal, October 2007 (with A. Faruqui, R. Hledik, and J.
Pfeifenberger).

“Quantifying Customer Benefits from Reductions in Critical Peak Loads from PHI's Proposed Demand-
Side Management Programs,” whitepaper prepared for Pepco Holdings, Inc., September 21, 2007 (with
A. Faruqui).
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“Review of PIM’s Market Power Mitigation Practices in Comparison to Other Organized Electricity
Markets,” Report prepared for PJM Interconnection LLC, September 14, 2007 (with P. Fox-Penner, J.
Pfeifenberger, J. Reitzes and others).

“Evaluating the Economic Benefits of Transmission Investments,” EUCI’s Cost-Effective Transmission
Technology Conference, Nashville, May 3, 2007 (with J. Pfeifenberger, presenter).

“Valuing Demand-Response Benefits in Eastern PIM,” Public Utilities Fortnightly, March 2007 (with J.
Pfeifenberger and F. Felder).

“Quantifying Demand Response Benefits in PJM,” study report prepared for PJM Interconnection, LLC
and the Mid-Atlantic Distributed Resources Initiative, January 29, 2007 (with F. Felder).

“Quantifying Demand Response Benefits in PJM,” PowerPoint presentation to the Mid-Atlantic
Distributed Resources Initiative (MADRI) Executive Committee on January 13, 2007, to the MADRI
Working Group on February 6, 2007, as Webinar to the U.S. Demand Response Coordinating Council,
and to the Pennsylvania Public Utility Commission staff April 27, 2007.

“Modeling Power Markets: Uses and Abuses of Locational Market Simulation Models,” Energy, Vol 2,
2006, The Brattle Group (with J. Pfeifenberger).

“Innovative Regulatory Models to Address Environmental Compliance Costs in the Utility Industry,”
October 2005 Newsletter, American Bar Association, Section on Environment, Energy, and Resources;
Vol. 3 No. 1 (with J. Pfeifenberger).

“Who Will Pay for Transmission,” CERA Expert Interview, Cambridge, MA, January 15, 2004.
“Reliability Lessons from the Blackout; Transmission Needs in the Southwest,” presented at the
Transmission Management, Reliability, and Siting Workshop sponsored by Salt River Project and the
University of Arizona, Phoenix, AZ, December 4, 2003.

“Effect of Cross Sound Cable,” CERA Alert, October 24, 2003 (with H. Stauffer and G. Mukherjee).

“Application of the ‘Beneficiary Pays’ Concept,” presented at the CERA Executive Retreat, Montreal,
Canada, September 17, 2003.
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EXECUTIVE SUMMARY

This report documents our study of the gross Cost of New Entry (“CONE”) for combustion
turbine (“CT”) and combined-cycle (“CC”) power plants with a target online date of June 1,
2015, consistent with the 2015/16 delivery year in PJIM’s capacity market. We prepared this
study in cooperation with CH2M HILL, a major engineering procurement, and construction
company with extensive experience in the design and construction of power plants, and Wood
Group, a power plant operation and maintenance (“O&M?”) service provider.

Gross CONE includes both the capital and ongoing fixed operating costs required to build and
operate a new plant. We present these estimates for consideration by PJM Interconnection and
stakeholders as they update the administrative CONE parameters for PJIM’s capacity market, the
Reliability Pricing Model (“RPM”). The CT CONE parameter is used to define points of the
Variable Resource Requirement (VRR) curve; both CC and CT CONE parameters are used for
calculating offer price screens under the Minimum Offer Price Rule (“MOPR”) for new
generation offering capacity into RPM. We provide separate CT and CC CONE estimates for
each of the five administrative CONE Areas in PIJM.

Table 1 shows our recommended CONE for gas CT plants in each CONE Area based on
levelized plant capital costs and annual fixed operation and maintenance (“FOM”) costs for the
2015/16 delivery year. The table shows the major components of the CONE calculation
including overnight costs, plant net summer installed capacity (“ICAP”), annual ongoing fixed
O&M costs, and the after-tax weighted-average cost of capital (“ATWACC”). Our CONE
estimates are presented on a “level nominal” basis (i.e., equal payments over the plant’s
economic life) as well as on a “level real” basis (i.e., payments that start lower but increase with
inflation over time). As we explain in our concurrent report, Second Performance Assessment of
PJM’s Reliability Pricing Model, August 26, 2011 (“2011 RPM Report”), we recommend
transitioning toward using a level-real CONE for MOPR purposes; for defining the VRR curve,
we also recommend transitioning to level-real contingent on the implementation of several other
recommendations.

Our estimates differ by CONE area due to differences in plant configuration assumptions,
differences in labor rates, and other locational differences in capital and fixed costs. In each
CONE area, except for the Rest of RTO area, all plants are configured with dual fuel. In
addition, the CT plants are fitted with Selective Catalytic Reduction (“SCR”) in each location
except in Dominion, where the current Ozone attainment status does not yet require an SCR. We
also provide costs for plants with dual-fuel capability and SCRs in each Area in case future
developments necessitate such investments.

The Eastern Mid-Atlantic Area Council (“Eastern MAAC” or “EMAAC”) and Western MAAC
regions have the highest CONE estimates at $112/kW-year ($307/MW-day) and $109/kW-year
($298/MW-day) respectively on a level real basis. The Southwest MAAC and Rest of RTO
areas are somewhat lower, both at $103/kW-year ($283/MW-day), primarily because of the non-
union labor availability in Southwest MAAC and the lack of dual-fuel capability in the Rest of
RTO region. The lowest CONE estimate is in Dominion at $93/kW-year ($254/MW-day), due
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to lower non-union labor rates and avoiding an SCR. Avoiding an SCR in Dominion reduces
overnight capital costs by approximately $24 million, while avoiding dual-fuel capability in the
Rest of RTO area reduces capital costs by approximately $19 million. These corresponding
level-nominal costs are shown in Table 1.

Table 1 also shows the CONE estimates Power Project Management (“PPM”) provided to PJM
in 2008. PJM stakeholders agreed to use those estimates for setting points on the VRR curve by
discounting them by 10 percent and then escalating them with the Handy-Whitman Index. To
facilitate a more direct comparison of the PPM study to ours, we present the PPM results without
discount, and inflation adjusted to 2015 dollars. As such, our level-nominal estimates are $19 to
23/kW-year ($53 to 62/MW-day) lower than the PPM estimates in the three CONE Areas
reported. Our estimates are lower primarily due to reductions in equipment, materials, and labor
costs since 2008 relative to inflation, as well as economies of scale associated with the larger size
of the GE 7FA.05 turbine compared to the previously examined GE7FA.03 turbine model.

Finally, Table 1 also shows the CONE PJM has applied in its recent auction for the 2014/15
delivery year, escalated for one year of inflation to represent 2015/16 dollar values.

Table 1
Recommended Gas CT CONE for 2015/16

Total Plant Net Summer Overnight  Fixed After-Tax Levelized Gross CONE PJM 2014/15

CONE Area Capital Cost ~ ICAP Cost O&M WACC  Level Real Level Nominal ~ CT CONE
($Mm) (MW) ($/kwW) ($/kW-y) (%) ($/kW-y)  ($/kW-y) ($/kW-y)

Brattle 2011 Estimate Escalated at CPI
June 1, 2015 Online Date (2015$) for 1 Year

1 Eastern MAAC $308.3 390 $791.2 $15.7 8.47% $112.0 $134.0 $142.1

2 Southwest MAAC $281.5 390 $722.6 $15.8 8.49% $103.4 $123.7 $131.4

3 Rest of RTO $287.3 390 $737.3 $15.2 8.46% $103.1 $123.5 $135.0

4 Western MAAC $299.3 390 $768.2 $15.1 8.44% $108.6 $130.1 $131.4

5 Dominion $254.7 392 $649.8 $14.7 8.54% $92.8 $111.0 $131.5

Power Project Management, LLC 2008 Update
June 1, 2008 Online Date (Escalated at CPI from 2008$ to 2015$)

1 Eastern MAAC $350.3 336 $1,042.2 $17.2 8.07% $154.4
2 Southwest MAAC $322.1 336 $958.4 $17.5 8.09% $142.8
3 Rest of RTO $332.5 336 $989.4 $15.3 8.11% $146.1

Sources and Notes:
Overnight costs are the sum of nominal dollars expended over time and exclude interest during construction.
Dominion estimate excludes an SCR; with SCR CONE increases to $100.8/kW-year level real and $120.6/kW-year level
nominal.

Rest of RTO CONE is for single fuel; dual-fuel CONE would be $110.7/kW-year level real and $132.5/kW-year level
nominal.

PPM'’s estimates shown here were discounted by 10% in settlement and escalated at the Handy-Whitman Index for setting the
administrative gross CONE parameters over the 2012/13 through 2014/15 delivery years PJM Interconnection, L.L.C.
(2011d), p. 10; Power Project Management (2008).

PPM’s numbers are escalated according to historical inflation over 2008-2011 and at 2.5% inflation rate over 2011-2015, see
Federal Reserve Bank of St. Louis (2011) and Section VI.A.

Table 2 shows our recommended 2015/16 CONE for gas CC plants. These estimates are
compared to the most recent estimates developed by Pasteris Energy for PJM in 2011. In each
location, the gas CC plant is configured with an SCR. The plants have dual—fuel capability in all
CONE Areas except in the Rest of RTO Area. Avoiding dual-fuel capability in the Rest of RTO
Area reduces capital costs by approximately $18 million.
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Eastern MAAC has the highest CC CONE at $141/kW-year ($385/MW-day) on a level real
basis, while Rest of RTO and Western MAAC are a bit lower, both at $135/kW-year ($370/MW-
day). Southwest MAAC and Dominion have the lowest CONE estimates at $123/kW-year
($338/MW-day) and $120/kW-year ($329/MW-day) respectively, primarily due to non-union
labor rates in those locations. Our estimates are $6 to 12/kW-year ($17 to 32/MW-day) below
the Pasteris Energy CONE estimates on a level-nominal basis primarily due to a higher ICAP
rating. Our higher plant ICAP rating reflects the larger size of the GE 7FA.05 turbine relative to
the GE7FA.04 turbine model examined by Pasteris, as well as the greater duct firing capability in
the plant we examine. Table 2 also shows the CC CONE value PJM has utilized for the 2014/15
delivery year, inflation adjusted to 2015/16 dollar values.

Table 2
Recommended Gas CC CONE for 2015/16

Total Plant Net Summer Overnight  Fixed After-Tax Levelized Gross CONE PJM 2014/15

CONE Area

Capital Cost ~ ICAP Cost o&M WACC Level Real Level Nominal ~CC CONE
(3M) (MW) ($/kW) ($/kW-y) (%) ($/kW-y)  ($/kW-y) ($/kW-y)
Brattle 2011 Estimate Escalated at CPI
June 1, 2015 Online Date (2015$) for 1 Year
1 Eastern MAAC $621.4 656 $947.8 $16.7 8.47% $140.5 $168.2 $179.6
2 Southwest MAAC $537.4 656 $819.6 $16.6 8.49% $123.3 $147.6 $158.7
3 Rest of RTO $599.0 656 $913.7 $16.0 8.46% $135.5 $162.2 $168.5
4 Western MAAC $597.4 656 $911.2 $15.8 8.44% $135.2 $161.8 $158.7
5 Dominion $532.9 656 $812.8 $15.4 8.54% $120.2 $143.8 $158.7

Pasteris 2011 Update
June 1, 2014 Online Date (Escalated at CPI from 2014$ to 2015$)

1 Eastern MAAC $710.9 601 $1,183.1 $18.5 8.07% $179.6
2 Southwest MAAC $618.7 601 $1,029.5 $18.8 8.09% $158.7
3 Rest of RTO $678.0 601 $1,128.3 $16.9 8.11% $168.5

Sources and Notes:
Overnight costs are the sum of nominal dollars expended over time and exclude interest during construction.
Rest of RTO CONE is for single fuel; dual-fuel CONE would be $138.9/kW-year level real and $136.3/kW-year level
nominal.
Pasteris Energy’s 2011 CONE estimates were used as the basis for the CC CONE estimate for the 2014/15 delivery year, see
Pasteris Energy (2011), pg. 55.
Pasteris Energy’s numbers are escalated at 2.5% inflation rate, see and Section VI.A.



I. BACKGROUND
A. STuDY OBJECTIVE

The Cost of New Entry (“CONE”) is an administrative parameter used in PJM’s capacity market,
the Reliability Pricing Model (“RPM?”), with CONE values defined separately in each of five
CONE Areas." The CONE parameter for a gas combustion turbine (“CT”) is used as an input for
calculating points on the Variable Resource Requirement (“VRR”) curve.? The CONE
parameters for a gas combined cycle (*CC”) as well as a gas CT are used in calculating offer
price screens under the Minimum Offer Price Rule (“MOPR”) for new generation offering
capacity into RPM.?

As a requirement of the Open Access Transmission Tariff (“OATT”), PJM is required to review
the CONE parameter for the delivery year starting June 1, 2015 and every third year after that.*
Between these triennial reviews, CONE is updated annually according to the Handy-Whitman
Index. We were asked to assist PJIM and stakeholders in this triennial review by developing
CONE estimates for new gas CT and CC plants in each of the five CONE Areas. In this study,
we define the gas CT and CC reference technologies for each CONE Area and estimate plant
capital and other fixed costs for each plant.

B. ANALYTICAL APPROACH

For a particular reference technology, CONE is made up of plant capital costs, which must be
levelized to produce an annual cost, plus annual fixed operation and maintenance (“FOM”) costs.
Our analytical starting point is the selection of the most economic reference technologies and
feasible siting locations in each CONE Area. For each CC and CT in each area, we
characterized the reference plants by size, turbine technology, configuration, and typical site
characteristics. Key configuration variables include NOy controls, duct firing and other power
augmentation, cooling systems, dual-fuel capability, and gas compression. We selected specific
characteristics based on our analysis of the predominant practice among recently-developed
plants; our analysis of technologies, regulations, and infrastructure; and guidance from
engineering sub-contractors.  Key site characteristics include proximity to high voltage
transmission infrastructure and interstate gas pipelines, siting attractiveness as indicated by units
recently built or currently under construction, and availability of vacant industrial land. Our
analysis for selecting plant locations and technical specifications is presented in Section Il. A
summary of the resulting technical and site characteristics of the identified reference
technologies is presented in Section I11.

To develop estimates of plant proper capital costs for the reference gas CT and CC plants in each
CONE area, The Brattle Group sub-contracted with CH2M HILL Engineers, Inc. CH2M HILL

PIM (2011b), p. 2278
PIM (2011b), p. 2280.
PIM (2011b), pp. 2297-2300.
PIM (2011b), p. 2280.
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is an engineering, procurement, and construction (“EPC”) company with extensive experience in
the design and construction of gas CT and CC plants. They developed capital and construction
cost estimates using the same data and models they use to support their bids for actual projects.
The results of their analysis are presented in Section IV.A with detailed supporting
documentation for the CT and CC technologies in Appendices A and B. Separately, we
estimated several plant owner’s costs, as described in Section IV.B. Given the combined,
comprehensive costs of each reference plant, we estimated levelized annual capital carrying costs
using standard financial techniques, as described in Section V1.

The Brattle Group also sub-contracted with Wood Group Power Operations, Inc. to estimate
fixed and variable O&M costs for the reference CT and CC plants. Wood Group has extensive
experience providing outsourced O&M services to owners of generation plants, and has
previously provided O&M estimates for PJIM in previous CONE studies. The results of their
analysis are presented in Sections 1V.B.6, V.C, and V.E, with additional supporting details
included in Appendix C.

We separately estimated several other fixed annual operations costs that will be incurred over the
plant life but that are not covered under an O&M services provider’s scope. Our analyses were
further informed by a number of conversations with plant operators and developers.

II. DETERMINATION OF REFERENCE TECHNOLOGY
A. APPROACH TO DETERMINING REFERENCE TECHNOLOGY CHARACTERISTICS

We determined the reference technology primarily using a “revealed preferences” approach, in
order to assess the market’s determination of the most attractive technology for investment. The
advantage of this approach is that it is informed by the choices that actual developers found to be
most feasible and economic. However, because technologies and environmental regulations
continue to evolve, we supplement this “revealed preference” approach with guidance from
CH2M HILL and with additional analysis of underlying economics, regulations, and
infrastructure.

As the basis for determining most of the selected reference technology specifications, we closely
examined all gas CT and CC plants developed in PJM and the U.S. since 2002, including plants
currently under construction. We characterized these plants by size, turbine technology, plant
configuration, NOx controls and emissions rates, duct firing, dual-fuel capability, and cooling
systems.

B. SITING PLANT LOCATIONS WITHIN EACH CONE AREA

The Open Access Transmission Tariff (“OATT?”) requires a separate Gross CONE parameter in
each of five CONE Areas as summarized in Table 3.

> PJM Interconnection, L.L.C. (2011b), p. 2278.



Table 3
CONE Areas

CONE Area Transmission Zones States
1 Eastern MAAC AECO, DPL, JCPL, PECO, PSEG, RECO NJ, MD, DE
2 Southwest MAAC BGE, PEPCO MD, DC

3 Restof RTO
4 Western MAAC

AEP, APS, ATSI, ComEd, DAY, DEOK, DQL WYV, VA, OH, IN, IL, KY, TN, Ml
MetEd, Penelec, PPL PA

5 Dominion Dominion VA, NC

Sources and Notes:
PJM Interconnection, L.L.C. (2011b), p. 2284.
PJM Interconnection, L.L.C. (2011c)
CONE Areas fall on exact transmission zone boundaries but not on exact state boundaries.

We conducted a siting evaluation to select a specific county to use as the cost estimate basis for
the reference plant within each CONE Area. Our primary criteria for identifying feasible and
favorable locations were: (1) the availability of high voltage transmission infrastructure; (2) the
availability of a major gas pipeline; (3) siting attractiveness as indicated by units recently built or
currently under construction; and (4) the availability of vacant industrial land.° Figure 1 and
Figure 2 show the locations of gas CT and CC units built in PJM since 2002.

Figure 1
Gas CTs under Construction or Built Sip‘c:vewng%
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Sources and Notes:
Plant locations from Ventyx (2011). Mapped with Google Maps (2011).
Map shows 27 different plants built since 2002.

Plant locations from Ventyx (2011), transmission infrastructure from PJM (2008), gas pipeline locations
from Platts (2011), and vacant industrial land sales postings from Loopnet (2011).
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Figure 2
Gas CCs under Construction or Built Since 2002
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Sources and Notes:
Plant locations from Ventyx (2011). Mapped with Google Maps (2011).
Map shows 25 different plants built since 2002, and excludes cogeneration facilities.

Table 4 shows the counties we selected in our siting exercise along with the transmission zone,
infrastructure available, the selected generator step-up (“GSU”) high side-voltage, and the gas
pipelines available in that county. The Eastern MAAC, Western MAAC, and Dominion CONE
Areas each have multiple counties that meet our selection criteria, with several recent projects
having been developed along corridors with major gas pipelines and with substantial electric
infrastructure. In these areas, we selected locations with more recent projects where possible,
recognizing that there are multiple locations with equally good siting opportunities. The Rest of
RTO CONE Area is the largest geographically, spanning many states and containing a large
number of recent builds. We selected a county near Chicago because this location has the
highest concentration of recent projects.

Our siting selection for the Southwest MAAC CONE Area is less certain because there are no
gas-fired generation projects recently built or under construction. In order to select a feasible
site, we used additional criteria to supplement our requirement of electric and gas infrastructure
availability. We selected Charles County over other counties because of a greater availability of
vacant industrial land relative to the more densely developed locations along the Transco and
Columbia pipelines.” Further, the only permitted prospective gas plant in the CONE Area is in
Charles County, the 640 MW CPV St. Charles gas CC project.® The most recently built gas-
fired facility in Southwest MAAC is the 230 MW Panda Cogeneration project, built in 1996 in
the neighboring Prince Georges County immediately across the county line. We did not select
this county due to the relatively longer gas interconnection lateral that would be required.®

For example, few vacant industrial properties are listed for sale or have been recently transacted in
Howard or Montgomery counties in Maryland. In the past 2 years, the only transaction in Howard or
Montgomery county for over 20 acres of vacant industrial land was located in Elkridge, Maryland, in
Howard county, see Maryland Assessment Records (2011).

& Ventyx (2011).

% Ventyx (2011) and Platts (2011).



Table 4
Selected Locations for Reference Plants

Transmission

CONE Area and County Zone Infrastructure GSU High- Gas Pipelines

Available  Side Voltage

(kV) (kV)

1 Middlesex, NJ JCPL 130, 230, 500 230 Transco, Texas Eastern
2 Charles County, MD PEPCO 230, 500 230 Dominion Cove Point
3 Will, IL COMED 138, 345 345 ANR, Natural (NGPL), Midwestern, Guardian/Vector
4 Northampton, PA PPL 138, 230, 500 230 Transco, Columbia
5 Fauquier, VA DOM 115, 230, 500 230 Transco, Columbia, Dominion

Sources and Notes:
Transmission infrastructure information from PJM (2008).
Gas pipeline information from Platts (2011).

C. PLANT CONFIGURATION AND SIZE

We selected plant size and configuration based on a review of gas CT and CC projects currently
under construction or built in PJM since 2002. Table 5 shows the amount of gas CT capacity
built in PJM since 2002 for each plant size bracket. The plant size refers to the total plant size
including all CT units installed at each site, with most plants including multiple turbine units.
We selected a target plant size of 400-500 MW, which is the dominant size for newly-built CT
plants in PJM, representing 2.8 of the 7.5 GW of PJM simple-cycle turbines built or under
construction since 2002. This is the most common plant size range in the Rest of RTO and
Dominion CONE Areas, representing three of the 13 recently built plants in the Rest of RTO
Area and both of the two plants recently-built in Dominion. The Eastern MAAC CONE Area
had three recently built plants, with the middle-sized one in the 400-500 MW range. Although
there no sizeable recent projects in the Southwest MAAC and Western MAAC CONE Areas, we
use the same 400-500 MW gas CT plant range for these areas.

Table 5
PJM Gas CT Plants under Construction or Built Since 2002

CONEArea <100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 Total
(MW)  (MW)  (MW) (MW) (MW) (MW) (MW) (MW)  (MW) (MW)

1 Eastern MAAC 48 326 462 639 1,474
2 Southwest MAAC 0
3 Rest of RTO 80 156 888 664 1,351 1,088 825 5,052
4 Western MAAC 10 10
5 Dominion 947 947
Total 138 156 888 990 2.760 1,088 639 0 825 7,484

Sources and Notes:
Plant information from Ventyx (2011).
Table includes only new plants, not additions to existing plants.

Similarly, we determined the predominant configuration for gas CC plants based on a survey of
PJM plants currently under construction or built since 2002. Table 6 shows the amount of gas
CC capacity built for each plant size and configuration. As the table shows, the dominant size



and configuration has been 500-700 MW in a 2x1 configuration.® As we discuss in Sections
I1.D and II.F, we specified a slightly larger 2x1 plant consistent with the increased size of the
new 7FA.05 turbine model.

Table 6
PJM Gas CC Plants under Construction or Built Since 2002

<300 300-500 500-700 700-900 900-1100 1100-1300  Total
Mwy) Mw) (MW)  (MW) (MW (MW) (MW)

2x1 [3.593] 5593
2x2 573 573
3x1 245 556 2,386 3,187
4x2 1,080 3,725 4,805
4x4 1,140 1,140
6x2 935 1,130 2,065
Total 245 6,723 2,386 2,015 5,995 17,364

Sources and Notes:
Plant information from Ventyx (2011).
Table includes only new plants, not additions to existing plants.

D. TURBINE MODEL

We determined the predominant turbine models by reviewing the turbines installed in gas-fired
plants in the United States since 2002. Table 7 shows the total installed capacity and costs of the
most widely-used turbines used in gas CT plants since 2002.** The most commonly installed
turbine since 2002 in simple-cycle configuration has been the GE Frame 7FA model turbine
followed closely in terms of installed MW by the GE 7EA, although for our purposes we did not
select that smaller turbine model because the 7FA has both a lower heatrate and a lower cost per
unit of power output.

We also note that the 7FA turbine model has changed substantially during the period from 2002
to the 2015 installation date that we use for our turbine model. The 7FA.03 model available in
2003 had a nameplate capacity rating of 175 MW, while the 7FA.04 model had a higher rating of
183 MW. The new 7FA.05 model that is now available and will replace the 7F4.04 has a higher
rating of 211 MW.*? The updated 7FA.05 model also has a substantially improved heatrate.™

10

u Also note that the second-most common configuration is 4x2, or two 2x1 units at a single plant.

We use the Ventyx Energy Velocity database to identify the installed MW and turbine type for each
technology. The database does not identify the turbine technology for all turbines.

12 see GE (2009), p. 7.

B3 The efficiency of the 7FA.05 is 1.4 percentage points higher than the 7FA.03 model on an LHV basis. See
GE (2009), p. 5.



Table 7
Gas CT Units Installed by Turbine Type in the U.S. Since 2002

Turbine Model Installed Since 2002 Cost

(MW) (count) ($/kwW)
General Electric Co-MS7001FA GT 11,571 87 $232
General Electric Co-MS7001EA 10,115 119 $266
Siemens Power Generation Inc-SGT6-5000F 3,120 15 $226
General Electric Co-LM6000PC Sprint 2,805 55 $319
General Electric Co-LM6000PC 2,596 59 $334
General Electric Co-GE LM6000 2,451 57 $340
General Electric Co-LMS100PB-DLE?2 1,881 19 $296
Pratt & Whitney-FT8 Twinpac 1,860 30 $298
General Electric Co-LMS100PA-SAC 1,854 18 $300
Pratt & Whitney-FT8 SwiftPac 976 16 n/a

Sources and Notes:

Installed MW and number of units by turbine model from Ventyx (2011). This database is not
completely comprehensive in identifying turbine model, with about 80% of the total MW
installed since 2002 being identified by turbine type.

Turbine cost (excluding balance of plant) from Gas Turbine World (2010).

Similarly for gas CC plants, Table 8 shows the amount of capacity installed by turbine type since
2002, as well as cost information based on a typical configuration from Gas Turbine World.
Like the gas CT plant, we chose the GE 7FA turbine because of its predominance and low capital
costs compared with other turbines.
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Table 8
Gas CC Units Installed by Turbine Type in the U.S. Since 2002

Turbine Model Installed Since 2002 Cost
(MW) (Count) ($/kw)
General Electric Co-MS7001FA GT 32,940 180 $473
Siemens Power Generation Inc-501FD 11,232 54 $499
Mitsubishi Heavy Industries-M501G 5,874 22 $504
Siemens Power Generation Inc-SGT6-6000G 1,335 5 na
General Electric Co-MS7001FB 1,260 7 $466
Mitsubishi Heavy Industries-M501F 925 5 $537
General Electric Co-MS7001EA 765 9 $524
Siemens Power Generation Inc-V84.2 452 4 $459
General Electric Co-LM6000PC Sprint 204 4 na
General Electric Co-LM6000PD Sprint 172 4 na

Sources and Notes:

Installed MW by turbine model from Ventyx (2011). This database is not completely
comprehensive in identifying turbine model, with 35% of the total MW installed since 2002
being identified by turbine type.

Unit cost (including steam turbine but excluding balance of plant) assumes a typical configuration
and steam turbine, from Gas Turbine World (2010).

E. COMBINED-CYCLE COOLING SYSTEM

For the reference combined-cycle plant, we assumed a closed-loop circulating water cooling
system with a multiple-cell mechanical draft cooling tower, based on the predominance of
cooling towers among new CCs and CH2M HILL’s recommendation. Among the 15 CC units
installed in PJM since 2002 and reporting cooling system data, 13 have cooling towers while 2
have air cooling or once-through cooling systems.**

F. DuCT FIRING AND POWER AUGMENTATION

For the reference CC plant, we included duct firing capability, consistent with predominant
practice among projects in PJIM and elsewhere. We determined that a cost-effective amount of
duct firing to include was 74 MW at 92 °F (76 MW at 59 °F) based on guidance from CH2M
HILL, and consultation with GE representatives. According to CH2M and GE, this quantity of
duct firing is consistent with 7FA.05 2x1 projects currently being developed.

For CCs and CTs, we also evaluated additional power augmentation options by comparing the
capital costs and incremental output available if investing in each option. Table 9 and Table 10
compare inlet evaporative cooling to inlet chilling and to no power augmentation for both gas CT
and CC plants. These cost and performance metrics were calculated by CH2M HILL using GE
software, and while self-consistent, represent rough approximations of equipment and balance of
plant (“BOP”) cost components without considering detailed locational, materials escalation, or
other engineering cost factors.

1 Ventyx (2011).
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We selected inlet evaporative cooling for power augmentation for both plant types because it
increases their output substantially for only a small increase in cost. The slightly higher output
that inlet chilling could provide does not appear cost-effective for the incremental cost, as
indicated by the relatively higher cost per unit of output than that of the overall plant.

Table 9
Power Augmentation Comparison for Gas CT
Capacity Incremental Output Incremental Costs

Total ISO Summer ISO Summer ISO Summer

Cost Conditions Conditions  Conditions Conditions Conditions Conditions

($m) (Mw) (MW) (MW) (MW) ($/kW) ($/kW)
None $192 412 377
Inlet BEvaporative Cooling $193 420 395 8 18 $84 $39
Inlet Chilling $205 425 417 5 22 $2,306 $555

Sources and Notes:
CH2M HILL (2011), using GE software.
International Organization for Standardization (ISO) conditions are 59 °F and 60% relative humidity.
Summer conditions are 90 °F and 53% relative humidity.

Table 10
Power Augmentation Comparison for Gas CC

Capacity Incremental Output Incremental Costs
Total ISO Summer ISO Summer ISO Summer
Cost Conditions Conditions Conditions Conditions Conditions Conditions
($m) (MW) (MW) (MW) (MW) ($/kW) ($/kW)
None $449 618 550
Inlet Evaporative Cooling $450 627 589 10 39 $62 $16
Inlet Chilling $463 633 613 5 24 $2,640 $580

Sources and Notes:
CH2M HILL (2011), using GE software.
International Organization for Standardization (ISO) conditions are 59 °F and 60% relative humidity.
Summer conditions are 90 °F and 53% relative humidity.

G. NOx CONTROLS

In determining the NOx controls that will be required for each new unit to pass its new source
review (“NSR”) and receive an operating air permit, we considered the following: controls
installed by recently developed gas-fired units, tightening standards due to recent and imminent
EPA regulations, special permitting considerations in each plant location, and special
technological considerations for each plant configuration we selected.

Table 11 contains a summary of NOyx control equipment on units built in PJM since 2002. The
data is displayed separately for single-fuel and dual-fuel gas CCs and CTs, and by turbine type.
The table shows that there are several NOx controls that are consistently required under NSR for
all units regardless of locational air permitting considerations. The table shows that all 7FA units
in either CT or CC configuration are equipped with dry low-NOx burners, as expected because
dry-low NOx burners are part of the 7FA turbine model design. All 7FA CC and CT units with
dual-fuel capability are also equipped with water injection for NOx control for use during firing
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on distillate.*> Most recently built CCs installed with 7FA or non-7FA turbines have also been
fitted with Selective Catalytic Reduction (“SCR”) controls.

Table 11
Number of Turbines with NOx Control Equipment in PIJM Units Installed Since 2002
Single Fuel Dual Fuel
All Turbine TFA All Turbine TFA
Models Turbines Models Turbines
(count) (count) (count) (count)
Gas CT
Dry Low NOx Burners 39 7 23 17
Selective Catalytic Reduction 16 0 1 0
Water Injection 20 1 24 17
Total 55 7 24 17
Gas CC
Dry Low NOx Burners 17 11 10 10
Selective Catalytic Reduction 18 11 13 10
Water Injection 0 0 9 9
Total 18 11 13 10

Sources and Notes:
Ventyx (2011).

The data in Table 11 indicate that 7FAs in simply cycle mode have not installed SCRs.
However, this does not prove that SCRs will be infeasible or unneeded in 2015 as environmental
regulations continue to tighten. Many recently-built non-7FA CTs have been fitted with an SCR.
Although no recently-built 7FA CTs have been fitted with SCRs, one earlier unit was fitted with
this technology, however, it is not located in PIM.'® There are two reasons that few SCRs have
been required on 7FAs in simple-cycle configuration. First, the 7FA has a relatively lower
emissions rate than most other turbines even without an SCR because of its dry low-NOx
burning technology. The 7FA.05 NOx emissions rate is 9 ppm without an SCR (2 ppm with an
SCR), while many emissions standards have been developed based on the maximum allowed
emissions rates of 25 ppm for gas CTs."

Second, the temperature of 7FA turbine exhaust is very high, which requires the exhaust to be
diluted through tempering air fans to avoid damaging the SCR equipment. Adding a hot SCR to
a 7FA in simple-cycle configuration incurs a higher cost than adding a typical SCR to a turbine
with a lower exhaust temperature. Despite the higher costs, CH2M HILL has confirmed with
three potential suppliers of hot SCR controls that they have received inquiries and budget
requests for hot SCRs on large F-class turbines for projects currently under development in the

> Confirmed based on guidance from CH2M HILL and GE representatives.

16 The Rowan plant in Salisbury, North Carolina built in 2001, see Ventyx (2011).
7" See for example, New Jersey State Department of Environmental Protection (2011), pg. 29, as well as the
Ozone Transport Commission (2010), pg. 4, both stipulate a maximum CT emissions rate of 25 ppm.
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U.S. In particular, the Mirant Marsh Landing Generating station in Contra Costa County, CA
will be fitted with a hot SCR and is currently expected to complete construction in 2013."

The determination of whether a particular CT project will require an SCR in order to receive an
air permit will be determined based on the outcome of the new source review (“NSR”), as
determined on a case-by-case basis for each plant. The NSR is overseen by a state regulatory
agency in most cases and is guided by the current status in meeting the National Ambient Air
Quality Standards (“NAAQS”). In locations that are in attainment of the NAAQS, the NSR is
conducted under the Prevention of Significant Deterioration (“PSD”) rules that require units to
install the Best Available Control Technology (“BACT”) in order to obtain approval. In
locations that are designated as non-attainment of the NAAQS, the Non-Attainment NSR
(“NNSR”) rule require units to apply the more stringent Lowest Achievable Emissions Rate
(“LAER”) standard.”® In locations that have previously been in non-attainment and are
currently in “maintenance” of the NAAQS, the NSR will generally continue to impose a
stringent control technology standard in order to maintain air quality pollutant levels.

The attainment status for ozone, for which NOx is a precursor, is the most relevant for
determining whether an SCR will be required. Table 12 shows the current 8-hour ozone
attainment status based on current NAAQS. The EPA is currently in the process of tightening its
NAAQS for ozone with new standards to be ruled soon after the publication of this study that
will likely bring more areas into nonattainment.?® Additional regulatory uncertainty regarding
the need for an SCR is also introduced by the Cross-State Air Pollution Rule (“CSAPR”)
finalized on July 6, 2011 that will require PJM states to revise their SIPs in order to help meet
ozonezll\IAAQS not only in their own states but also in specific downwind locations in other
states.

Table 12
8-Hour Ozone Attainment Status
CONEArea County Ozone Attainment
Status

1 Eastern MAAC Middlesex, NJ Nonattainment
2 Southwest MAAC  Charles County, MD  Nonattainment
3 Rest of RTO Will, IL Nonattainment
4 Western MAAC Northampton, PA Maintenance

5 Dominion Fauquier, VA Attainment

Sources and Notes:
EPA (2011a).

After considering the regulatory and technological factors described above, we believe the most
likely outcome of a 7FA simple-cycle NSR for an online date of June 1, 2015 is that the project
will be required to be fitted with an SCR if it is currently in a non-attainment or maintenance
area for ozone, but that it will not need an SCR if it is in an attainment area. Table 13 contains a

8 The plant permit to construct contains details about the plant configuration and SCR, see BAAQMD

(2010). Online date from Ventyx (2011).
19 See EPA (2011b).
20 gee EPA (2011c).
2l See EPA (2011d).
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summary of the resulting NOx controls that we selected for each plant configuration, by location.
All plants are assumed to have dry-low NOx combustion, consistent with the 7FA turbine model.
For all CONE Areas other than “Rest of RTO,” the units are equipped with dual-fuel capability
and are therefore also equipped with water injection.?? Finally, we assume that all CC CT plants
in ozone non-attainment areas will be equipped with an SCR, with the exception of the
Dominion CT plant, assumed not to have an SCR. However, because of the current regulatory
and technological uncertainty regarding the need for an SCR on CTs in each location, we also
provide alternative CT CONE estimates in sensitivity cases that we recommend PJM and
stakeholders use if these uncertainties are resolved in the future.

Table 13
NOx Control Equipment for Gas CT and CC Plant
Gas CT Gas CC
CONEArea SCR DryLowNOx Water SCR DryLowNOx Water
Burners  Injection Burners  Injection

(Y/N) (Y/N) (Y/N) (Y/N) (Y/N) (Y/N)
1 Eastern MAAC Y Y Y Y Y Y
2 Southwest MAAC Y Y Y Y Y Y
3 Restof RTO Y Y N Y Y N
4 Western MAAC Y Y Y Y Y Y
5 Dominion N Y Y Y Y Y

H. DUAL-FUEL CAPABILITY

To determine whether each reference unit should be equipped with dual-fuel capability, we
considered the prevalence of dual-fuel capability in existing and recently built units. We also
analyzed the need for dual-fuel capability based on the frequency of gas curtailment events in
each location.

Table 14 and Table 15 summarize dual-fuel or single-fuel capability for all CT and CC capacity
for the states containing the selected location within each CONE Area. These tables show clear
patterns in the Eastern MAAC, Rest of RTO, and Dominion CONE Areas. In Eastern MAAC,
the majority of CTs and CCs have been equipped with dual-fuel capability. In the Rest of RTO
area, almost no gas CTs and CCs have dual-fuel capability, except for one CT plant in Illinois.
In the Dominion Area, dual-fuel capability is dominant for both gas CT and CC plants.

There was not a definitive pattern in the other two CONE Areas, due to the lack of recently
constructed units in some cases and due to the mix of dual-fuel and non-dual-fuel plants in
Western MAAC. To supplement our analysis in these areas, we examined the number of non-
maintenance curtailments on the Transcontinental pipeline (which runs through all of the eastern
CONE Areas) as well as the ANR pipeline (which runs through ComEd). Table 16 shows that
curtailments on the Transco pipeline have been much more frequent than along the ANR
pipeline. Based on this information and the predominance of dual-fuel capability in other eastern

22 Our sensitivity case with dual-fuel capability in the Rest of RTO CONE Area is also equipped with water

injection.
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locations, we decided that these locations would be most appropriately fitted with dual-fuel
capability.

Table 14
Single-Fuel and Dual-Fuel Gas CTs in Selected PJM States
Units Installed Since 2002 All Units Installed
CONE Area State Gas Only Dual Fuel Total Gas Only Dual Fuel Total
(MW) (MW) (MW) (MwW) (MW) (Mw)
1 Eastern MAAC New Jersey 326 920 416 368 L2208 | 2,575
2 Southwest MAAC Maryland 0 0 0 236 [557 792
3 Restof RTO linois 456 2,648 456 6,192
4 Western MAAC Pennsylvania 0 0 0 447 0 447
5 Dominion Virginia 0 1,428 0 2,990
Sources and Notes:
Ventyx (2011).
Summary numbers include all PIM units within the selected state.
Table 15
Single-Fuel and Dual-Fuel Gas CCs in Selected PJM States
Units Installed Since 2002 All Units Installed
CONE Area State Gas Only Dual Fuel Total Gas Only Dual Fuel Total
(MwW) (MW) (MW) (MW) (MW) (MwW)
1 Eastern MAAC New Jersey 766 2,546 820 3,555
2 Southwest MAAC Maryland 0 0 0 0 0 0
3 RestofRTO linois 0 1,140 0 1,144
4 Western MAAC Pennsylvania 1,920 1,130 3,050 2,589 1,130 3,719
5 Dominion Virginia 0 1,494 0 2,801
Sources and Notes:
Ventyx (2011).

Summary numbers include all PIM units within the selected state.

Table 16
Non-Maintenance Curtailments Since 2010

# of Curtailments

ANR Pipeline Co 3
Transcontinental Gas Pipe Line Corp 46

Sources and Notes:
Ventyx (2011).

To summarize, we determined that the reference units should have dual-fuel capability with the
exception of the Rest of RTO CONE Area. However, for consistency and at the request of PJM,
we also evaluated the cost of dual-fuel plants in the Rest of RTO area. We also considered
whether units without dual-fuel capability would need to contract for firm gas delivery. We
contacted several plant operators in the ComEd transmission zone and confirmed that they do not
currently have firm gas delivery contracts. We therefore conclude that firm gas commitments
need not be considered as part of our study.
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I. GAS COMPRESSION

We determined that gas compression would generally not be needed for new gas plants located
near and/or along the major gas pipelines selected in our study. Although gas pressures
occasionally fall below the pressures the reference plants require, these instances are rare enough
that gas compression capability would be generally unused. To support this conclusion we
inquired with gas pipeline operators to confirm the average and realistic minimum expected gas
pressures in each location. The New Jersey site has the lowest gas pressures of all CONE Areas;
however, we confirmed with individual plant operators in New Jersey that no on-site gas
compression was needed at their facilities. Further, these eastern plants’ ability to meet capacity
obligations is supported by having dual-fuel capability.

J. BLACK START CAPABILITY

We do not include black start capability in either the CC or the CT reference units because few
recently built gas units have this capability. Table 17 shows the number of gas CT and CC units
that have been built and are currently operating with or without black start capability since 2002
based on PJM data. We reviewed these data by CONE Area and found no locational differences.

Table 17
Black Start Capability in Gas Plants Built Since 2002

Gas CT Gas CC
Total Number of Plants Built 24 21
Total Number of Plants with Black Start 4 1

Sources and Notes:
PJM (2011a).

I1l. REFERENCE TECHNOLOGY PERFORMANCE AND SPECIFICATIONS

Table 18 shows the summary of plant characteristics selected in Section Il as well as major plant
performance characteristics as determined by CH2M HILL. As discussed in Section 11.D, we
identified the GE 7FA.05 turbine as the most appropriate technology for the reference gas CT
and CC plants. This turbine is substantially larger than previous models, with the 7FA.05 model
having an increased nominal capacity rating 36 MW relative to the 7FA.03, as well as having a
substantially improved heatrate.”® This increases output significantly for both the gas CT and
CC plants relative to previous PJIM CONE studies, due to the larger gas turbine in all
configurations as well as an increased size for the heat recovery steam generator (“HRSG”) and
steam turbine on the CC. Table 19 contains a summary of emissions rates under each plant
configuration.

% General Electric (2011a).
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Table 18

Gas CT and CC Plant Characteristics and Performance

Plant Characteristic Simple Cycle Combined Cycle
Turbine Model GE 7FA.05 GE 7FA.05
Configuration 2x0 2x1
Net Plant Power Rating CONE Areas 1-4 (w/ SCR): Baseload (w/o Duct Firing):
418 MW at 59 °F 627 MW at 59 °F
390 MW at 92 °F 584 MW at 92 °F
CONE Area 5 (w/o SCR): Maximum Load (w/ Duct Firing):
420 MW at 59 °F 701 MW at 59 °F
392 MW at 92 °F 656 MW at 92 °F
Cooling System n/a Cooling Tower

Power Augmentation
Net Heat Rate (HHV)

NOx Controls

Dual Fuel Capability

Blackstart Capability
On-Site Gas Compression

Evaporative Cooling

CONE Areas 1-4 (w/ SCR):
10,094 btu/kWh at 59 °F
10,320 btu/kwWh at 92 °F

CONE Area 5 (w/o SCR):
10,036 btu/kWh at 59 °F
10,257 btu/kwWh at 92 °F
Dry Low NOxBurners
Selective Catalytic Reduction (Areas 1-4)
Water Injection for DFO (Areas 1-2, 4-5)
Single Fuel (Area 3)
Distillate Fuel Oil (Areas 1-2, 4-5)
None

None

Evaporative Cooling

Baseload (w/o Duct Firing):
6,722 btu/KWh 59 °F
6,883 btu/kWh 92 °F

Maximum Load (w/ Duct Firing):
6,914 btu/kWh at 59 °F
7,096 btu/kWh at 92 °F
Dry Low NOx Burners
Selective Catalytic Reduction
Water Injection for DFO (Areas 1-2, 4-5)
Single Fuel (Area 3)
Distillate Fuel Oil (Areas 1-2, 4-5)
None

None

Sources and Notes:

Plant specifications are based on reference technology determination study as presented in Section II.

Plant technical performance data were determined by CH2M HILL (2011).

Table 19
Gas CT and CC Plant Emissions Rates
NOXx VOC co
NG Fuel Oil NG Fuel Oil NG Fuel Oil

(ppm)  (ppm) (ppm)  (ppm) (ppm)  (ppm)
Gas CT No SCR 9 42 7 7 9 20
Gas CT w/ SCR 2 5 5 5 5 11
Gas CC 2 5 5 5 5 11

Sources and Notes:
Plant emissions data were determined by CH2M HILL (2011).
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IV. CAPITAL COST ESTIMATES

Costs for the gas CT and CC plants are broken into two categories: capital costs and fixed
operation and maintenance (“FOM?”) costs. Capital costs are incurred when constructing the
power plant, before the commercial online date. Power plant developers typically hire an
engineering, procurement, and construction (“EPC”) company to complete construction and to
ensure the plant operates properly. The costs of EPC contractor services, as well as the costs of
major Owner-Furnished Equipment (“OFE”), were estimated by CH2M HILL as summarized in
Section IV.A below for plant proper costs. There are additional owner’s capital costs that a gas
CT or CC developer would face, such as the purchasing of land, development costs,
interconnection costs, start-up fuel, and owner’s contingency which we estimate in Section 1V.B.

A. PLANT PROPER CAPITAL COSTS

Plant proper costs include most of the costs required to engineer and construct a plant including
the costs of major equipment and EPC services. CH2M HILL developed engineering cost
estimates for the reference technology and sensitivity case estimates in our study as summarized
here. Full documentation and supporting details regarding these estimates are included as
Appendices A and B for the simple-cycle and combined-cycle technologies respectively.

1. Plant Developer and Contractor Arrangements

We asked CH2M HILL to assume that a plant owner will contract with an EPC services provider
to engineer and construct the project. The EPC contractor would then be responsible for
procuring all equipment and materials with the exception of major Owner-Furnished Equipment.
The OFE consists of the plant gas turbines and SCR units for the simple-cycle plants, and the gas
turbines, steam turbines, and HRSG units in the combined-cycle case. The OFE in our scenario
is purchased by the owner and then assigned to the EPC contractor, meaning that, while the
owner initially orders the equipment, the EPC contractor takes on responsibility for handling
delivery and installation of the equipment.

We also asked CH2M HILL to assume that the EPC contractor will be taking on all contingency
risk associated with cost overruns for all items within their scope. This associated contingency
risk includes all contingency risk associated with the assigned OFE including delivery delays,
but excludes any contingency risk associated with potential change orders to the EPC scope.

2. Owner-furnished Equipment and Sales Tax

The plant proper costs that will be paid directly by the owner include the costs of OFE and sales
tax incurred in procuring the OFE, as well as the sales tax incurred by the EPC contractor and
passed through to the owner. Table 20 summarizes these direct owner’s costs for the simple-
cycle plant, with OFE including two 7FA.05 gas turbines and a hot SCR. Table 21 summarizes
these costs for the combined-cycle plant, with the OFE including two 7FA.05 gas turbines, a
steam turbine, and two HRSG units. These owner costs are incurred over the capital drawdown
schedule as summarized in Section 1V.A.4. Additional supporting documentation for these costs
is included in Appendix A for the simple-cycle and Appendix B for the combined-cycle
configurations.
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Table 20
CT Costs of Owner-Furnished Equipment and Sales Taxes

CONE Area OFE Sales Tax
CT SCR OFEScope EPC Scope Total

($m) ($/kW) ($m) ($/kW) ($m) ($/kW) (Sm) ($/kW) ($m)  ($/kW)
1 Eastern MAAC $93.0 $238.7 $215 $55.2 $8.0 $206 $23 $6.0 $1249  $320.5
2 Southwest MAAC $93.0 $238.7 $21.5 $55.2 $6.9 $176 3$20 $5.1 $1234  $316.7
3 Rest of RTO $90.0 $231.0 $215 $55.2 $7.8 $200 $20 $5.2 $121.3  $3114
4 Western MAAC $93.0 $238.7 $215 $55.2 $6.9 $176 $20 $5.2 $1234  $316.7
5 Dominion $93.0 $237.2 $0.0 $0.0 $47 $119 $18 $46 $99.5  $253.7

Sources and Notes:
Owner-furnished equipment and sales tax data provided by CH2M HILL (2011).

Table 21
CC Costs of Owner-Furnished Equipment and Sales Taxes
CONEArea OFE Sales Tax
CT HRSG ST OFEScope  EPC Scope Total

($m)  ($/kW) ($m) ($/kW) ($m) ($/kW) ($m) ($/kW) (Sm) ($/kW) ($m) ($/kW)
1 Eastern MAAC $93.0 $141.8 $41.0 $625 $42.0 $641  $123 $188 $65 $9.9  $1948 $297.1
2 Southwest MAAC $930 $141.8 $41.0 $625 $42.0 $641  $10.6 $161 $55 $84  $1921 $292.9

3 Restof RTO $90.0 $137.3 $41.0 $625 $42.0 $64.1 $121 $185 $61 $94  $191.3 $291.7
4 Western MAAC $93.0 $141.8 $41.0 $625 $42.0 $64.1 $106 $161 $55 $85  $1921 $293.0
5 Dominion $93.0 $141.8 $41.0 $625 $42.0 $64.1 $8.8 $134 $46 $7.0 $1894 $2889

Sources and Notes:
Owner-furnished equipment and sales tax data provided by CH2M HILL (2011).

3. Engineering Procurement and Construction Costs

All other plant proper costs are paid to the EPC contractor as summarized in Table 22 and Table
23. These costs include all EPC costs required to engineer and construct the plant after
considering specific locational and time-dependent escalation rates for materials, equipment, and
labor. Direct project costs include, but are not limited to, materials, instrumentation, site work,
craft labor, freight, and balance of plant (“BOP”) mechanical and electrical equipment. Indirect
costs include taxes, builder’s all risk insurance, and performance and payment bonds.
Management costs include project management, engineering, procurement, site management,
and startup. Contingency costs are incorporated for all potential cost over-r