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NEET MA St. No. 2
Direct Testimony of Matt Pawlowski

INTRODUCTION AND BACKGROUND OF WITNESS

Please state your name and business address.
My name is Matt Pawlowski. My business address is 700 Universe Boulevard, Juno Beach,

Florida 33408.

By whom are you employed and what is your position?

I am employed by NextEra Energy Transmission, LLC (“NEET”) as a Vice President,
Development. NEET is an indirect, wholly owned subsidiary of NextEra Energy, Inc.
(“NextEra Energy”) and is the upstream parent company of the applicant in this
proceeding, NextEra Energy Transmission MidAtlantic, Inc. (“NEET MA” or

“Applicant”).

Please provide an overview of your responsibilities as a Vice President, Development
with NEET.

In my current role, 1 am responsible for the national execution of transmission projects,
transmission planning, land acquisition, siting, and GIS teams with the goal of growing the

transmission portfolio with strategic opportunities throughout North America.

On whose behalf are you submitting this testimony?

I am submitting this testimony on behalf of NEET MA, the Applicant in this proceeding.
NEET MA is requesting all necessary authority, approvals, and Certificates of Public
Convenience (“CPC”) from the Pennsylvania Public Utility Commission (“PAPUC” or
“Commission”): (1) to begin to furnish and supply electric transmission service in Greene
County, Pennsylvania; (2) for certain affiliated interest agreements; and (3) for any other

1
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approvals necessary or required. In addition, NEET MA is requesting PAPUC approval to
site and construct a new 500 kilovolt (“kV”) high-voltage (“HV”) transmission line
associated with the MidAtlantic Resiliency Link Project (“MARL Project” or the

“Project”) located in portions of Greene County and Fayette County, Pennsylvania.

Please describe your educational and professional background.

I have been Vice President, Development for NEET since May 2023. Prior to this position
and in my 18 years with NextEra Energy, | have held multiple positions at NEET MA’s
affiliates, NextEra Energy Resources, LLC and Florida Power & Light Company, focused
on transmission planning and operations, energy marketing and trading, business
management, and regulatory affairs.

I hold a Bachelor of Science degree in public accounting, minor in legal and ethical
studies and an interdisciplinary specialization in international business from Fordham
University. | also hold an Executive MBA in finance from Florida Atlantic University and
a Master’s Degree of Legal Studies in Energy and Natural Resources Law from University

of Oklahoma.

Have you previously provided written testimony before the PAPUC or any other

regulatory Commission?

No.

What is the purpose of your direct testimony?

30769434v3
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The purpose of my direct testimony is to support NEET MA’s “Application of NextEra
Energy Transmission MidAtlantic, Inc., Filed Pursuant to 52 Pa. Code Chapter 57
Subchapter G, for Approval to Site and Construct a 500 kV Transmission Line Associated
with the MidAtlantic Resiliency Link Project Located in Portions Of Greene County and
Fayette County, Pennsylvania” (hereinafter, “Siting Application”). The Siting Application
specifically requests all necessary PAPUC approvals for NEET MA to site and construct
approximately 10.5 miles of the new 500 kV transmission line associated with the MARL
Project. This new portion of the transmission line will be located within Greene County
and Fayette County, Pennsylvania, and, specifically, extends from the FirstEnergy Corp.
(“FirstEnergy”) 502 Junction Substation to the West Virginia border for approximately 2.5
miles, and then re-enters Pennsylvania into Fayette County for approximately 8 miles, and
then proceeds back to the West Virginia border (the “Pennsylvania Portions™). | also
support NEET MA’s “Application Of NextEra Energy Transmission MidAtlantic, Inc., for
All of the Necessary Authority, Approvals, and Certificates of Public Convenience (1) to
Begin to Furnish and Supply Electric Transmission Service in Greene County and Fayette
County, Pennsylvania; (2) for Certain Affiliated Interest Agreements; and (3) for any Other
Approvals Necessary to Complete the Contemplated Transactions” (hereinafter, the “CPC
Application”).

More specifically, the purpose of my testimony is to provide information on NEET
MA’s development of the MARL Project, a new approximately 107.5-mile, 500 kV
transmission line that will traverse portions of Pennsylvania, West Virginia, Maryland, and
Virginia, as well as the new 500/138 kV Woodside Substation to be located in Frederick

County, Virginia. | will also describe NEET MA’s participation in PJM Interconnection,

30769434v3
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L.L.C.’s (“PJM”) Regional Transmission Expansion Plan (“RTEP”) planning process, the
alternatives that NEET MA has considered to the MARL Project, and the consequences of

not constructing the MARL Project.

Are you sponsoring any exhibits as a part of your direct testimony?

Yes, | am sponsoring NEET MA Exhibits MP-1 through MP-5:
 Exhibit MP-1 — PJM Reliability Analysis Update (dated October 31, 2023)
I Exhibit MP-2 — Summary of NEET MA Proposals to PJIM 2022 RTEP Window 3
' Exhibit MP-3 — PJM Reliability Analysis Update (dated December 5, 2023)
 Exhibit MP-4 — PJM Reliability Analysis Update (dated January 7, 2025)

Exhibit MP-5 — PJM Reliability Analysis Update (dated June 5, 2025)

NEET’'S PARTICIPATION IN PJM’S 2022 WINDOW 3 COMPETITIVE
SOLICITATION

Please describe PIM.

PJM is a Federal Energy Regulatory Commission (“FERC”)-approved Regional
Transmission Organization (“RTO”) charged with ensuring the reliable and efficient
operation of the electric transmission system under its functional control and coordinating
the transmission of electricity throughout the PJM Region, a region that includes
approximately 67 million people in all or part of 13 states and the District of Columbia.’
PJM coordinates the movement of electricity, maintains the reliability of the transmission

grid, and plans the enhancement and expansion of the PJIM transmission system. PJM

! The region includes all or parts of Delaware, lllinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North
Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia and the District of Columbia.

4
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Witnesses Dr. Sami Abdulsalam and Mr. Andrew Gledhill provide a further description of

PJM in their direct testimonies. (See NEET MA St. Nos. 3-4.)

Please summarize the PJM planning process and how it resulted in PIM directing
NEET MA to construct the MARL Project.
As described in the direct testimony of Dr. Abdulsalam, PJIM’s annual FERC-approved
RTEP process seeks to maintain the reliable flow of electric power to Pennsylvania
customers and those throughout the PJM footprint consistent with the reliability criteria
specified by the North American Electric Reliability Corporation (“NERC”), PJM, and
Transmission Owners such as NEET MA. (NEET MA St. No. 3, pp. 15-17.) The RTEP
process integrates transmission, load, generation (existing, deactivated, and planned), and
demand response resources when evaluating future transmission system conditions to
identify reliability criteria violations. This integrated process is detailed in PJIM Manual
14B.2

PJM’s baseline reliability analysis is a key part of maintaining the security and
adequacy of the Bulk Electric System to serve all existing and projected long-term firm
transmission use including existing and projected load growth, as well as long-term firm
transmission service. As a part of a 15-year planning horizon, PJIM’s RTEP process
includes a five-year-out study which entails multiple analytical steps subject to the specific
criteria mentioned above and specified system test conditions. The reliability criteria

violations which those studies yield, and the proposed solutions developed by PJM are

2 The PIM RTEP process and reliability criteria used for this process are described in the PJIM Manual 14B, which is
provided as Exhibit SA-3 to Dr. Abdulsalam’s testimony.
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reviewed with the PJIM Transmission Expansion Advisory Committee (“TEAC”) and

approved by the PJM Board of Managers (“PJM Board”).

What conditions or criteria does the RTEP Process analyze?

The RTEP baseline analyses assess thermal and voltage conditions in the context of load
deliverability and generation deliverability test conditions, N-1-1 contingencies, common
mode contingencies, light load criteria, and winter criteria, as well as short circuit duty and
system stability studies. These tests entail single and multiple contingency testing for
violations of reliability criteria established by NERC regarding stability, thermal line
loadings, and voltage limits. These standards require PJM to identify the system conditions
that sufficiently stress the transmission system and evaluate changes to these system
conditions to ensure that the thermal and voltage performance criteria specified in the
NERC standards are met.® Dr. Abdulsalam’s Direct Testimony describes the RTEP process

in more detail. (NEET MA St. No. 3, pp. 15-17.)

Please provide a brief overview of PJM’s competitive solicitation process.

PJM’s competitive solicitation process is discussed in detail in Dr. Abdulsalam’s Direct
Testimony, but, by way of brief explanation, each year PIM commences an annual RTEP
cycle to determine the needs of the transmission system. (NEET MA St. No. 3, pp. 34-39.)
PJM develops an RTEP baseline power flow model which incorporates, among other

things, the load forecast report for the calendar year in which PJM is commencing the

3 NERC penalties for violation of a standard can be as high as $1 million per violation, per day. PJM also adheres to
reliability criteria set forth by SERC Reliability Corporation, ReliabilityFirst Corporation, PJM, and individual
Transmission Owner planning criteria as filed in the Transmission Owner’s respective FERC Form No. 715.

6
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RTEP cycle The January 2022 PJM load forecast that PJM used to develop the baseline
power flow model for the 2022 annual RTEP cycle included forecast data for the 2022
through 2037 planning horizon, and indicated high load growth activity, particularly in
Maryland and northern Virginia.

Throughout 2022, PIM facilitated several competitive windows as part of the 2022
RTEP cycle to address reliability criteria violations and market efficiency congestion needs
resulting from several factors, all of which are discussed at length in Dr. Abdulsalam’s and
Mr. Gledhill’s testimonies. From February 24, 2023 through May 31, 2023, PJM opened
and solicited proposals for “2022 Window 3” to seek solutions to address additional
thermal and voltage reliability criteria violations that were not addressed as part of PIM

RTEP 2022 Windows 1 and 2.

Q. What was the scope of PJIM’s 2022 REP Window 3 in which the NEET MA Project
was selected?

A. In its 2022 Window 3, PJM identified extensive voltage and thermal reliability constraints
on the regional transmission system infrastructure in the Southwest Mid-Atlantic Area
Council (“SWMAAC”) Locational Deliverability Area (“LDA”)* the northern Virginia
area of the Dominion zone, the Doubs, Maryland area of the Allegheny Power System
(“APS) zone, as well the broader surrounding area. As Dr. Abdulsalam discusses,

significant load increases and generator deactivations in these areas — and other factors —

4 SWMAALC refers to the “Southwest Mid-Atlantic Area Council,” an LDA within the PJM Region. Essentially, PJM
divides service territory into different LDAs to help maintain grid reliability within specific geographic regions,
especially considering transmission grid constraints. SWMAAC is one of these sub-regions within the larger Mid-
Atlantic Area Council (“MAAC”) LDA. The SWMAAC LDA includes the Potomac Electric Power Company,
Southern Maryland Electric Cooperative, and Baltimore Gas & Electric zones in Maryland.

7

30769434v3



10

11

12

13

14

15

16

NEET MA St. No. 2
Direct Testimony of Matt Pawlowski

are driving the need for 500 kV transmission solutions such as the MARL Project. (NEET

MA St. No. 3, pp. 35-38.)

If left unaddressed, what would be the result?
These thermal overload violations and non-convergence violations are so severe and
widespread that if left unaddressed, the consequences could compromise the overall system

reliability for customers in Pennsylvania and throughout the PJM Region.

How many solutions did the Company propose to PJM in the 2022 Window 3?

NEET MA?® submitted 26 total proposals to solve the severe thermal and voltage violations
and non-convergent contingencies that PJM had identified across all four regional PJM
clusters.® Fourteen’ of these proposals focused on solving reliability violations in the
western cluster. Table 1 below shows the 14 proposals that NEET MA submitted to address
various reliability issues throughout the PJM region, and a copy of this table is provided as

Exhibit MP-2 to my testimony.

5 The bids were submitted to PJIM by a separate affiliate of NEET MA, NextEra Energy Transmission MidAtlantic
Holdings, LLC. For ease of reference, in this Siting Application, NEET MA refers to these bids as being submitted
by NEET MA. In PJM documents, these bids are also referred to as the “NextEra” bids.

& As explained in the Direct Testimony of Dr. Abdulsalam, PJM divided the 2022 Window 3 study area into four
geographic regions (or regional clusters) so that PJIM could evaluate proposed solutions. The four regional clusters
were: East, West, South, and Northern Virginia/Doubs (MD).

7 See Exhibit MP-1, PJM Reliability Analysis Update (Oct. 31, 2023), slides 75-78, available at:
https://www.pjm.com/-/media/DotCom/committees-groups/committees/teac/2023/20231031/20231031-item-15---
reliability-analysis-update.pdf.
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Table 1: NEET MA Options in West Cluster

Overhead |Underground Total (Miles) Overhead
Option#| PIMID Options Description (Miles) (Miles) (Miles) Power Source
500 kv* 230 kv**
1 951 Build a new 500kV line from Black Oak —Gore —Goose Creek 100 - 100 West
2 279 Build anew 500kV line from Black Oak —Stonewall — Goose Creek 100 100 West

Build anew 500 kV line from Black Oak —Stonewall-new Gant 500-230 kV

3 676 Build a new 230kV line from new Gant substation to Farmwell substation % % 2 West
Build a new 230 kV line from Cochran Tap to Roundtable substation

4 347 Build anew 500 kV line from Black Oak —Stonewall-new Gant 500 kV 99 99 West
5 719 Build a new 500kV line from Fort Martin to Black Oak to Gore to Goose Creek 161 161 West
6 685 Build anew 500kV line from Fort Martin to Black Oak to Stone Wall to Goose Creek 161 161 West

Build anew 500 kV line from 502 Junction to Black Oak to Stonewall to new Gant 500-230)
kv
! 642 Build anew 230KV line from new Gant substation to Farmwell substation et 166 22 West

Build anew 230kV line from Cochran Tap to Roundtable substation.

% ,\,?,igL Build a new 500kV line from 502 Junction t(kJVBIack Oak to Stonewall to new Belmont 500 166 166 West

9 255 Build anew 500kV line from Hunterstown to new Gant 500 kV/ 84 - 84 East

Build anew 500kV line from Hunterstown to new Gant 500-230 kV sub
10 116 Build two new 230kV lines from new Gant sub to Farmwell and Roundtable substation 84 - 84 22 East
to feed datacenter alley

Build new 500kV line from Hunterstown to Doubs to Goose Creek to new Audobon
11 419 New 230kV lines from Audobon to Nimbus and Beaumeade to Paragon Park 87 7 9 2 East

12 728 Build new 500kV line from new Barnhart to Bartholow to Goose Creek 65 4 69 East
Build new Barnhart 500kV switchyard along the Hunterstown to Conastone 500kV line

Build a new 500kV line from Black Oak — Gore —Goose Creek
= s Build new 500 kV line from Hunterstown-Doubs-Goose Creek L2 4 S eSS

Build anew 500kV line from Black Oak —Stonewall — Goose Creek
14 & Build new 500kV line from Hunterstown-Doubs-Goose Creek L2 4 LS pleLESt

*Mileage is based on the desktop analysis performed at the time of proposal submission.
**There was no underground work proposed for 230 kV line segments

These proposals can be divided into three buckets:

(1) Options to transfer power from the west:

NEET MA proposed the first eight options in Table 1 above, shown in green, in
order to transfer power from the 502 Junction and Black Oak 500 kV Substations in the
west to the Doubs, Goose Creek, and Gant Substations in northern Virginia. NEET MA

9
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Proposal Number 8, labeled as PJIM ID No. 853, is the MARL Project that PJM ultimately
selected, subject to some further modifications that | will describe below. All proposals in
this category were variations or partial versions of the ultimate MARL Project.

(2) Options to transfer power from the east:

The next four proposals that NEET MA submitted, shown in orange in Table 1,
consisted of solutions that primarily would have transferred power from the Hunterstown
or new Barnhart 500 kV Substations in the east to the Doubs, Goose Creek, and Gant
Substations.

(3) Combined options to transfer power from the west and east:

The last two proposals that NEET MA submitted, shown in yellow in Table 1,
consisted of options that combined elements from the first two categories and that would

have provided more power into the Goose Creek area from both the west and the east.

How did NEET MA determine which projects to propose to PIJM?

NEET MA’s transmission planning team evaluated the needs identified by PJM in order to
create and evaluate different possible solutions. During the three-month competitive
solicitation window (from February 24, 2023 to May 31, 2023), NEET MA’s transmission
planning team ran more than 1,000 power flow simulations and developed the 14 solutions

identified in Table 1 above to solve the reliability criteria violations in the West cluster.

Out of NEET MA’s 14 proposed solutions, please describe NEET MA’s proposal that
ultimately became the MARL Project.

NEET MA’s Proposal Number 8 (PJM ID No. 853) consisted of the following components:

10
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 New Woodside 500/138 kV Substation, including Statistic Synchronous
Compensator (“STATCOM?”) and capacitor banks;

T New Gant 500 kV Substation;
T New 502 Junction — Black Oak — Woodside — Gant 500 kV transmission line; and

f Various modifications to existing lines and substations.

Is PJM’s process open to stakeholder input?
Yes. PJM’s planning process is collaborative and provides an open forum for participation
by interested stakeholders and members of the public, as required by the FERC. The
proposals submitted to PJM are published on PJM’s website. The TEAC conducts multiple
meetings where PJM’s evaluation of submitted proposals is discussed publicly.
Stakeholders can and do provide feedback and ask questions during the TEAC meetings.
This is documented in PJIM Manual 14B, PJM Regional Transmission Planning Process.

Pursuant to Schedule 6 of the Amended and Restated Operating Agreement, “The
Transmission Expansion Advisory Committee shall be open to participation by: (i) all
Transmission Customers and applicants for transmission service; (ii) any other entity
proposing to provide Transmission Facilities to be integrated into the PJM Region; (iii) all
Members; (iv) the electric utility regulatory agencies within the States in the PJM Region,
the Independent State Agencies Committee, and the State Consumer Advocates; and (V)
any other interested entities or persons.”

Similarly, “The Subregional RTEP Committees shall be open to participation by:
(1) all Transmission Customers and applicants for transmission service; (ii) any other entity
proposing to provide Transmission Facilities to be integrated into the PJIM Region; (iii) all

Members; (iv) the electric utility regulatory agencies within the States in the PJIM Region,

11
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the Independent State Agencies Committee, and the State Consumer Advocates and (v) any

other interested entities or persons.”

In addition to NEET MA’s analysis of its proposal prior to submitting to PJM, was
the MARL Project subject to stakeholder review during the RTEP process?

Yes. Consistent with PJIM’s RTEP process, PJIM provided regular updates to its
stakeholders throughout the selection process. At the TEAC meeting on July 11, 2023, PJM
provided an overview of various proposals received in the Window. After that, PIM
provided regular updates on its evaluation of submitted proposals at monthly TEAC
meetings. Specifically, at the October 31, 2023 TEAC meeting,® PIM did a first read of
the comprehensive reliability analysis update and its selection approach of the 2022
Window 3 proposals, including MARL. At the December 5, 2023 TEAC meeting,® PIM
provided the second read of the 2022 Window 3 solutions. At each monthly TEAC
meeting, PJM provided updates on its reliability analysis and constructability review and
on the proposals’ performance as compared to other proposed solutions. PJM answered
numerous questions from stakeholders and members of the public. NEET MA participated
in these meetings and provided responses to PJM and stakeholder questions throughout the

process.

How did NEET MA respond to stakeholder feedback it received during the TEAC

meeting?

8 See Exhibit MP-1, PIJM Reliability Analysis Update (Oct. 31, 2023).

% See Exhibit MP-3, PJIM Reliability Analysis Update (Dec. 5, 2023), available at: https://www.pjm.com/-
/media/DotCom/committees-groups/committees/teac/2023/20231205/20231205-item-15---reliability-analysis-
update-2022-window-3.pdf.

12
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NEET MA released a statement to the PJM board in response to the stakeholder feedback
it received during the TEAC meeting. NEET MA noted in its statement that the initial
route was preliminary, that local stakeholder engagement would begin in January 2024,
and that NEET MA was engaged in the development of a routing study to evaluate route

alternatives.t?

When PJM identified its 2022 Window 3 solutions, did it revise NEET MA’s original
Proposal Number 8 (PJM ID No. 853)?

Yes, PJIM modified NEET MA’s Proposal Number 8 (PJM ID No. 853) into what eventually
became the MARL Project in a few ways. First, instead of terminating the new 500 kV
line from the 502 Junction Substation into NEET MA’s proposed new Gant Substation,
PJM determined that the new 500 kV line should terminate into the new Aspen Substation
that had been proposed by Dominion.t* PJM also identified that both NEET MA and
FirstEnergy would construct the new 500 kV line between 502 Junction and the new
Woodside Substation, with an identified hand-off point between NEET MA’s scope and
FirstEnergy’s scope in northern Virginia. Finally, in NEET MA’s Proposal Number 8 (PJM
ID No. 853), NEET MA had originally proposed to interconnect the new 500 kV line
through the FirstEnergy-owned Black Oak Substation in Allegany County, Maryland, but

PJM directed that the new line bypass the Black Oak Substation.

Was the MARL Project approved by the PIJM Board?

10 See Letter from Matt Valle, President, NextEra Energy Transmission (Dec. 8, 2023), https://www.pjm.com/-
[media/about-pjm/who-we-are/public-disclosures/20231208-nextera-letter-re-neetma-marl.ashx.
11 See Exhibit MP-1, PIJM Reliability Analysis Update (Oct. 31, 2023) at 61.

13
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Yes. The projects recommended by PJM, including the MARL Project, were submitted to
the PJM Board. On December 11, 2023, the PJM Board approved the recommended

package of solutions that included the MARL Project in the West region.

Was the scope of the MARL Project further revised following PJM Board approval
in December 2023?

Yes. The scope of the MARL Project was revised twice following the PJM Board’s initial
approval.

First, as NEET MA witness Kaitlin McCormick testifies, following the PIM
Board’s initial approval of the MARL Project in December 2023, NEET MA initiated
collaborative discussions with the incumbent transmission owners along the eastern
portions of the original NEET’s Proposal Number 8 (PJM ID No. 853) (between NEET
MA’s new Woodside Substation and the new Aspen Substation) to investigate alternatives
that would minimize impacts from certain new “greenfield” segments of the line.
Following these discussions, the entities agreed to propose a change in scope for a portion
of the MARL Project located in Virginia to take better advantage of existing transmission
line rights of way (“ROW”). The PJM Board approved this revised scope in August 2024.

Second, during the 2024 RTEP assessment, PJM determined the need to terminate

MARL transmission line at APS’s Black Oak substation. PJM assigned baseline

14
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b4000.11% to APS for Black Oak substation expansion and baseline b4000.14% to NEET

MA for line termination work. The PJM Board approved these projects in February 2025.

Please describe the change in scope to interconnect the MARL Project to the Black
Oak Substation in Allegany County in more detail.

As discussed above, when PJM originally awarded the MARL Project, it did not approve
NEET MA’s proposal to cutover the line into the Black Oak Substation, concluding it was
not needed to address the 2022 Window 3 identified needs. However, in 2024 RTEP
window, PJM identified several reliability issues on the APS 138 kV system within
Maryland due to the loss of the Hatfield-Black Oak 500 kV line. PJM assigned a project
to both APS and NEET MA in 2024 RTEP window to terminate the MARL 500 kV line at

Black Oak substation as discussed above.

Is NEET MA obligated to construct the MARL Project?

Yes. Under Schedule 6 of PIM’s Amended and Restated Operating Agreement and the
terms of the DEA executed between PJIM and NEET MA, NEET MA is obligated to
complete the MARL Project and place the project into service by December 31, 2031. On
November 21, 2025, NEET MA, NEET VA, and PJM executed an amendment to the DEA,
which PJM filed with FERC in Docket No. ER26-860-000 on December 22, 2025. A copy

of the DEA is provided as Exhibit KM-2 to Ms. McCormick’s testimony.

12 See Exhibit MP-4, PIM Reliability Analysis Update, slide 64 (Jan. 7, 2025), available at: https://www.pjm.com/-
/media/DotCom/committees-groups/committees/teac/2025/20250107/20250107-item-12---reliability-analysis-

update.pdf.
13 See Exhibit MP-5, PJM Reliability Analysis Update, slide 50 (June 5, 2025), available at: https://www.pjm.com/-

/media/DotCom/committees-groups/committees/teac/2025/20250605/20250605-item-09---reliability-analysis-
update.pdf.

15

30769434v3



10

11

12

NEET MA St. No. 2
Direct Testimony of Matt Pawlowski

Q. Please describe the components of the MARL Project as identified in the DEA.
A. The different components of the MARL Project that PJIM has directed NEET MA to build

are provided in the table below:

Table 2: Components of the MARL Project

PJM Baseline Description of Projects

Upgrade IDs

b3800.102 New 500 kV line from existing 502 Junction substation to Woodside 500 kV
substation (NEET MA portion)

b3800.106 Woodside 500 kV substation (Except terminations, Transformer, Cap Bank,
and STATCOM)

b3800.107 Line Termination cost at Woodside 500 kV for 502 Junction to Woodside
500 kV line

b3800.108 Line Termination cost at Woodside 500 kV for Woodside to Aspen 500 kV
line.

b3800.109 Termination work for two 500/138 kV transformers at Woodside 500 kV
substation

b3800.110 Two 500/138 kV transformers at Woodside 500 kV substation

b3800.113 Two 150 Megavolt-Amperes Reactive (“MVAR”) Cap banks and one +500/-
500 MVAR STATCOM at Woodside 500 kV substation

b3800.115 Line work for terminating Doubs to Bismark line for Doubs side at
Woodside 500 kV substation (NEET VA portion)

b3800.117 Line work for terminating Doubs to Bismark line for Bismark side at
Woodside 500 kV substation (NEET VA portion)

b4000.14 Install two new 500 kV dead-end structures near Black Oak Substation to
interconnect the 502 Junction — Woodside 500 kV transmission line; adjust
Woodside protection scheme for Black Oak loop-in and remove 502 Junction
tie

1.  ALTERNATIVES TO THE MARL PROJECT

Q. What alternatives to the construction of a new transmission line did NEET MA
consider?

A. As | described above, during the submission of proposals and after the award of MARL by
PJM, NEET MA explored several potential alternative transmission solutions. Among the

26 total proposals that NEET MA submitted to PJM, including the 14 proposals that NEET

16
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MA submitted within the West cluster, NEET MA proposed different solutions that
included the use of existing ROW, rebuilding or upgrading existing transmission facilities
with new 500/138 kV double circuit transmission towers, creating new ROW for a new
transmission corridor, and utilizing grid-enhancing or advanced transmission technologies.
NEET MA’s planning team determined that optimal solutions would likely include a
combination of these alternatives, considering the needs identified in PIM’s 2022 Window
3 that NEET MA was trying to solve.

Specifically, ten of NEET MA’s 14 submitted proposals in the West cluster included
GETs in the form of the 500 MVAR STATCOM to provide dynamic reactive support to the
500 kV lines that transfer power from west to east into Goose Creek and other areas of
Virginia and Maryland. The STATCOM at Woodside Substation was a unique feature of
NEET MA’s proposal that no other entities proposed. The Woodside Substation will be a
central key substation in the area that will electrically connect three other 500 kV
substations (Black Oak, Bismark, and Doubs) in the region. The STATCOM at Woodside
will provide dynamic reactive “VAR” (volt-ampere reactive, a measurement of reactive
power) to support these three other substations and all of the 500 kV lines forming part of
the west-east transfer path passing through these stations, and thus will improve the voltage
profile and overall transfer capability of 500 kV lines terminating at Woodside and these

three other stations.

How did NEET’s Proposal Number 8 (PJM ID No. 853) utilize existing ROWSs or

existing facilities?
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NEET MA’s Proposal Number 8 (PJM ID No. 853) proposed a transmission line to parallel
several existing transmission lines” ROWs, including the APS Black Oak-Bedington 500
kV transmission line, the APS Hampshire-Ridgeley 138 kV transmission line, the APS
Hampshire-Gore 138 kV transmission line, the APS and Dominion Doubs-Bismark 500

kV transmission line, and the APS Gore-Stonewall 138 kV transmission line.

Did NEET MA discuss the use of these other utilities’ ROWSs or rebuilding of other
utilities’ existing transmission lines with these utilities?

No, not before submitting NEET MA submitted its proposals to PJM in the Competitive
Proposal Window. PJM’s 2022 Window 3 was open for approximately three months,
during which time developers proposed solutions to complex reliability needs in a highly
competitive process. As a result, time limitations and the competitive nature of the PJIM
process did not allow NEET MA to discuss potential ROW sharing or rebuilding of existing
facilities with other utilities before submitting its proposals to PJM. However, as |
described previously, following PJIM’s selection of the MARL Project, NEET MA did
initiate discussions with other utilities to better address PJM’s identified needs through the

efficient use of other utilities” existing ROWs and facilities.

How did PJM evaluate the alternative bids submitted during Window 3?

As Dr. Abdulsalam describes in his testimony, PJM analyzed project components
submitted by NEET MA and other developers, which were evaluated in combinations that
yielded the more efficient and cost-effective solution. (NEET MA St. No. 3, pp. 32-33 and

66-71.)

18

30769434v3



10

11

12

13

14

15

16

17

18

19

20

21

22

23

NEET MA St. No. 2
Direct Testimony of Matt Pawlowski

Do you discuss other transmission planning alternatives to the MARL Project?

Yes. | will discuss several alternatives below, including: (1) reconductoring of existing
transmission infrastructure; (2) rebuilding existing infrastructure; (3) using grid-enhancing
or advanced transmission technologies; and (4) using Non-Wires Alternatives (“NWA”).
NEET MA witness Philip Givens also describes in his testimony engineering alternatives
to the MARL Project that NEET MA has reviewed. (NEET MA St. No. 6, pp. 23-26.)
Ultimately, NEET MA determined that the proposed project best meets PJM’s reliability

needs, and PJM ultimately selected NEET MA’s proposal.

Q. Why is the Company not upgrading (reconductoring) existing transmission
infrastructure for the MARL Project?

A. Ultimately, PJIM determined that the reliability criteria violations identified in 2022
Window 3 could only be addressed through construction of a new, greenfield 500 kV
transmission line. As | described above, the needs that the MARL Project solves include
thermal overload, low voltage, and voltage collapse reliability criteria violations caused
by the loss of existing 500 kV lines. As Dr. Abdulsalam testifies, these needs cannot be
addressed by simply upgrading (or reconductoring) existing infrastructure. (NEET MA
St. No. 3, pp. 73-74.) Importantly, these reliability problems are primarily due to the need
for an additional west-to-east transmission path to increase transfer capability, which non-
convergent power flow runs demonstrated. Thus, the MARL Project primarily consists
of anew 500 kV transmission line between the existing 502 Junction Substation, the Black

Oak Substation, and a new Woodside Substation.
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The proposals NEET MA submitted to PJM included upgrades to existing
infrastructure wherever possible. For example, NEET MA included the scope to upgrade
the rating of American Electric Power’s (“AEP”) Kammer to 502 Junction 500 kV line as
a part of NEET MA’s Proposal Number 8 (PJM ID No. 853). NEET MA’s planning team
identified that this line was overloaded given that the MARL Project pulls more power
from west to east. As a result, NEET MA’s planners identified that the thermal loading
issue on this line could simply be addressed by increasing the line rating and that there
was no need to build another line from Kammer to 502 Junction. To address this need,
PJM assigned project b3800.121 to AEP (the owner of Kammer to 502 Junction line) to

conduct the LIDAR Sag study to assess whether the line rating can be increased.'*

Can the existing infrastructure be rebuilt in order to accommodate the MARL Project
along with existing facilities and planned upgrades?

Generally speaking, the time that would be required to take existing infrastructure out of
service in order to rebuild or decommission existing transmission lines would take key
transmission paths out of service, at a time when PJM critically needs all available
transmission paths. Thus, rebuilding existing infrastructure to accommodate the MARL
Project would, from a transmission planning perspective, require these existing
transmission lines to be taken out of service for extended periods and result in violations
of NERC Reliability Standards or otherwise exacerbate the existing thermal and voltage
violations that PJM is trying to solve. It is also to be noted that with multiple non-

convergence conditions under the loss of existing facilities along the west-east transfer

14 See Exhibit MP-3, PIM Reliability Analysis Update (Dec. 5, 2023), slide 66.
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path, upgrading such facilities cannot resolve the transfer capability deficiency issue
(demonstrated by the non-convergence condition). The analysis simply shows the need for

additional elements rather than just upgrading existing facilities.

Could the need for the MARL Project be met using NWAs?

No. NWAs such as distributed energy resources, energy efficiency, load flexibility, storage
or battery resources, or dynamic line ratings would not address the serious reliability issues
identified by PJM for various reasons. As Dr. Abdulsalam explains in detail in his
testimony, reliability issues in the western region are caused by redundancy problems. The
loss of any bulk 500 kV line that carries power from west to east causes severe voltage
drops and voltage collapse problems. (NEET MA St. No. 3, pp. 44-46.) The solution to
address these problems is to provide a new 500 kV path that can provide typical thermal
rating of a 500 kV line (4,300 MVA or more). NWAs would not be able to provide the
redundancy, operational control, reactive support, and reliability provided by the new 500

kV line.

THE MARL PROJECT IS A COST-EFFECTIVE SOLUTION TO PJM’S
RELIABILITY NEEDS

What is NEET MA’s estimated cost to construct the MARL Project along the
Proposed Route?

The cost estimate for the Proposed Route for the entire MARL Project in 2031 dollars is
approximately $1,167,200,000. The Pennsylvania Portions of the Proposed Route are
estimated to cost $87,690,000. This cost estimate includes siting, engineering,

procurement, construction, financing, administrative, development, and legal costs. This
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estimate is based upon an initial planning level estimate ($844.8 million in 2023 dollars),
contingency ($115.4 million in 2023 dollars), and taxes and escalation to the latest in-
service date of 2031 ($207 million), for a total of $1.167 billion. The estimate also reflects
30% design and engineering, refinements from the project route following the bid, and

vendor quotes received.®®

How will the costs of the MARL Project be recovered?

As NEET MA witness Matthew Boykin testifies in NEET MA Statement No. 7, and as
explained below, that the costs of the MARL Project will be recovered solely through
NEET MA’s and NEET VA'’s transmission rates under the PJM Tariff, following
acceptance by FERC, pursuant to FERC’s exclusive jurisdiction over rates for wholesale

interstate transmission service.'® (NEET MA St. No. 7, p. 8.)

How will the costs of the MARL Project be allocated?

As described by Mr. Boykin in NEET MA Statement No. 7, the costs for the MARL
Project will be recovered through transmission rates subject to FERC’s jurisdiction and
will be allocated by PJM to Load Serving Entities under the terms of PJM’s FERC-
approved Open Access Transmission Tariff. (NEET MA St. No. 7, p. 8.) These costs will
be allocated by PJM to Load-Serving Entities under the terms of PIM’s FERC-approved

Open Access Transmission Tariff.

15 NEET MA notes that this cost estimate is subject to change as the constructability of the MARL Project, sequence
of construction, and other factors that may affect cost are identified and analyzed as the Project progresses.

16 1t is well-established that FERC has exclusive jurisdiction over interstate transmission rates, 16 U.S.C. § 824(b),
and is authorized to determine whether such rates are just and reasonable. 16 U.S.C. 88 824d, 824e. See also,
Nantahala Power & Light Co. v. Thornburg, 476 U.S. 953, 956-957 and 966 (1986) (states must give effect to FERC-
approved rates and agreements affecting those rates).
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Is the MARL Project a cost-effective way to meet PJIM’s identified needs?

Yes. Consistent with FERC Order No. 1000, PJM’s competitive planning process ensures
PJM’s selection of the more efficient or cost-effective transmission solutions.!” After
analyzing numerous proposed solutions, PJM selected the MARL Project, in part because
of its cost-effectiveness in addressing these reliability criteria violations and NEET MA’s
cost containment provisions included within the DEA. Dr. Abdulsalam testifies in NEET
MA Statement No. 3 that NEET MA’s MARL Project was the more efficient or cost-

effective solution to address PJIM’s identified needs. (NEET MA St. No. 3, pp. 32-33.)

Did PJM evaluate the cost-effectiveness of the MARL Project in evaluating it as a
potential 2022 RTEP window 3 solution?

Yes. In selecting the projects to address the reliability violations identified by the 2022
RTEP Window 3, PJM undertakes a constructability and financial evaluation of the
proposed projects in order to identify the more efficient or cost-effective solution. As part
of its detailed constructability analysis for the MARL Project, PJM and its consultants
prepared a high-level conceptual independent cost estimate for the components of the
MARL Project. This estimate was based on a high-level assessment of probable costs for
the current conceptual design and is reflective of recent supplier quotes and previous
experience with substation engineering, transmission line engineering and construction.

The base cost of the MARL Project is in line with PJM’s Independent Estimate and also

17 See PJIM Manual 14F: Competitive Planning Process, at 11; Transmission Planning and Cost Allocation by
Transmission Owning and Operating Public Utilities, Order No. 1000, FERC Stats. & Regs. 31,323 at P 148

(2011).
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includes a 30% contingency to cover risk-based costs, including any potential significant
route changes and market uncertainty.*®* PJM’s evaluation and selection of the MARL
Project is more fully described by Dr. Abdulsalam in NEET MA Statement No. 3. (NEET

MA St. No. 3, pp. 56-80.)

Q. Does the MARL Project contain cost-effective measures and cost benefits to
customers?

A. Yes. As provided in Schedule E of the DEA, attached to Ms. McCormick’s testimony as
NEET MA Exhibit KM-2, the MARL Project includes various cost containment measures
intended to incentivize cost-efficient and timely completion of the project and reduce
potential cost overruns and project delays. Specifically, NEET MA committed in the DEA
to a cap on its Return on Equity (“ROE”) for the MARL Project from initial operation to
de-energization and retirement at the lower of 9.8% (inclusive of all ROE
adders/incentives) or the FERC-approved ROE for NEET MA. NEET MA also committed
to a capital structure of no greater than 45% equity for the life of the project.

In addition, NEET MA committed that project costs associated with the
development, construction, and commissioning of the project, apart from certain excluded
costs, that fall above a specified cost cap (approximately $441 million) will earn 0% ROE
for the life of the project. However, NEET MA will still recover all depreciation expense
and debt costs associated with the incremental capital spend. Finally, NEET MA

committed to a schedule guarantee that will reduce the overall project ROE by 2.5 basis

18 See PIJM Constructability & Financial Analysis Report, 2022 RTEP Window 3 (Nov. 17, 2023), which is available
at: https://www.pjm.com/-/media/DotCom/committees-groups/committees/teac/2023/20231205/20231205-2022-
rtep-window-3-constructability--financial-analysis-report.ashx.
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points, incrementally on a month-by-month basis, up to a maximum of 30 basis points, for
every month that the project is delayed beyond the DEA’s in-service date. Regardless of
other cost containment measures, the total earned ROE cannot be lower than 7.5%. These

cost containment measures provide significant cost certainty and benefits to customers.

CONCLUSION

Does this conclude your direct testimony?

Yes, it does.
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é/ 2023 Transmission Owners Local Plans

& The 2023 Local Plans for the Transmission Owners listed below, are posted as information only under this TEAC
meeting material.

& Board review planned for December 2023.

JCPL ACE
MetEd AMPT
PECO APS
Penelec ATSI
PEPCO BGE
PPL ComEd
PSEG DLCO
Dayton DPL
DEOK EKPC
AEP Dominion
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é/ AEP Transmission Zone: Baseline
20 :8§,2345%A18 7 4&1518%%&Bi " C&D&. . #

Process Stage: First Read
Criteria: Short Circuit
Assumption Reference: 2023 RTEP assumptions

Model Used for Analysis: 2028 RTEP Short Circuit
base case

Proposal Window Exclusion: None
Problem Statement:
2023W1-SC-4

In the 2028 RTEP Short Circuit base case, the Olive
,2304536!18 " 481578% "'§ (&.4: &(5""'8/ ; &15(<t=

Existing Facility Rating:

Olive 345kV' ()*+,*)"- ./ 50
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AEP Transmission Zone: Baseline
20 :85,2345%A18." 4&!1518%%8&BI" C&D& . #

As part of the 2023 RTEP Window #1, the project listed in the table below is proposed to address the following violations: 2023W1-SC-4

Proposal ID Proposing Upgrade Description Upgrade Cost
Entity ($M)
384 AEP Replace the overdutied Olive 345kV circuit breaker "D" with a 1.083
5000A 63 KA circuit breaker.

WWW.pjm.com
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é/ AEP Transmission Zone: Baseline
20 :8§,2345%A18 7 4&1518%%&Bi " C&D&. . #

Proposed Solution: Proposal #2023 W1-384

1) Replace the overdutied Olive 345KV circuit breaker
"D" with a 5000A 63 KA circuit breaker.

2) Re-use existing cables and a splice box to support
the CB install.

Estimated Cost: $1.083M

Preliminary Facility Rating:

Olive 345kV' ()*+,*)"- ./ 63

Required IS Date: 6/1/2028
Projected IS Date: 9/1/2027
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é AEP Transmission Zone: Baseline
Mountaineer 765 kV Wavetrap Replacement

Process Stage: First Read

Criteria: Summer Gen Deliv

Assumption Reference: 2023 RTEP assumption
Model Used for Analysis: 2028 RTEP cases
Proposal Window Exclusion: Substation Equipment

Exclusion

Problem Statement: FG: 2023-W1-GD-S1286, 2023-W1- MOUNTAINEER PLANT
GD-S595, 2023-W1-GD-S671, 2023-W1-GD-S726, 2023- Gavin - Mountaineer 765 kV AEF - APCO MOUNTAINEER 765KV
W1-GD-S820, 2023-W1-GD-S834 Racine

SPORN PLANT

In 2028 RTEP Summer case, the Belmont - Mountaineer- | SPORN S0UTH
765 kV is overloaded in generator deliverability test for
multiple common mode contingencies.

Existing Facility Rating:
Branch SN/SE/WN/WE (MVA)
Mountaineer - Belmont 765kV line 4047/4571/4484/4961

WWW.pjm.com 7 " HSHY




AEP Transmission Zone: Baseline
é Mountaineer 765 kV Wavetrap Replacement
Proposed Solution: Replace existing 3000 A wavetrap at
Mountaineer 765 kV, on the Belmont - Mountaineer 765 kV line, with

a new 5000 A wavetrap.
Estimated Cost: $0.46M

Preliminary Facility Rating:

SNISEWNAWE (MVA
e R AN 4047/4571/448414961 Mountaineer Belment
(Existing) %
Mountaineer - Belmont (765) 4558/5523/5992/6845
(Post Upgrade)

Alternatives: A fiber path for relaying between Mountaineer and
Kammer may be possible to allow for retirement of the wavetrap

Proposed:

Legend
instead of replacing. However, roughly 120 miles of fiber path would TESKV | emm—
need to be installed based on a preliminary engineering look for a e —
much higher cost. Therefore, this option was not pursued. Cost: 138 kv
$120M B2 kV —
Ancillary Benefits: N/A fw —

Required IS Date: 6/1/2028
Projected IS Date: 6/1/2028
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é/ AEP & OVEC Transmission Zone: Baseline
Kyger Creek Station Equipment Replacement

Process Stage: First Read

Criteria: Summer Gen Deliv

Assumption Reference: 2023 RTEP assumption

Model Used for Analysis: 2028 RTEP cases

Proposal Window Exclusion: Substation Equipment
Exclusion

Problem Statement: FG: 2023-W1-GD-S582, 2023-W1-
GD-S584, 2023-W1-GD-S590, 2023-W1-GD-S646, 2023-
— 1EF8EGH3+$

In 2028 RTEP Summer case, the Kyger Creek-Sporn 345
kV line is overloaded under gen deliv analysis for multiple
C/DD/.D/(&C/ .5 .1&.C &™)

— -

Existing Facility Rating:

Branch SN/SE/WN/WE (MVA)
Kyger Creek - Sporn (345) 1025/1204/1298/1512

WWW. pjm.com 9



é/ AEP & OVEC Transmission Zone: Baseline
Kyger Creek Station Equipment Replacement

Proposed Solution: o

Replace AEP owned station takeoff riser and breaker BB risers at Existing:

OVEC owned Kyger Creek station. Estimated Cost: 0.41M

Replace OVEC owned breaker AA risers, bus work, and breaker AA

disconnect switches at OVEC owned Kyger Creek station. e soorn
Estimated Cost: 0.75M — .-.

Total Estimated Cost: $1.16 M

Preliminary Facility Rating:

SNISEMWNIWE (V)
Kyger Creek - Sporn 345KV line 1189/1540/1507/1778 Proposed:

Alternatives: N/A
Ancillary Benefits: N/A

Required IS Date: 6/1/2028 Kyger -
Projected IS Date: 6/1/2028 Creek .-.

WWW.pjm.com
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DPL Transmission Zone: Baseline

- 4

Legend

Process Stage: First Review

Criteria: Summer Generation Deliverability
Assumption Reference: 2028 RTEP assumption
Model Used for Analysis: 2028 RTEP Summer case
Proposal Window Exclusion: No

Problem Statement: 01*"'235*)'678'9" :
overloaded for several contingencies

Violations were posted as part of the 2023 Window 1: FG#s

'=3)=7>"

Substations Transmission Lines

2023W1-IPD-S1 | 2023W1-IPD-S5 | 2023W1-IPD-S9 | 2023W1-IPD-S13 | 2023W1-IPD-S17

« EOKV

Ll 115 kv

® 120k

® 128k

® B

230 kv

345 kv

500 Ky

765 kv

Subs Igentified

69 kv

M5 kV
120KV
138 kV
161 kv
230 KV
MKV
500 kV
TES KV

2023W1-IPD-§27 | = > 1

2023W1-IPD-S2 | 2023W1-IPD-S6 | 2023W1-IPD-S10 | 2023W1-IPD-S14 | 2023W1-IPD-S18

2023W1-IPD-S28

2023W1-IPD-S3 | 2023W1-IPD-S7 | 2023W1-IPD-S11 | 2023W1-IPD-S15 | 2023W1-IPD-S19

2023W1-IPD-S29

2023W1-IPD-S4 | 2023W1-IPD-S8 | 2023W1-IPD-S12 | 2023W1-IPD-S16

2023W1-IPD-S26 |'

e
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% DPL Transmission Zone: Baseline

- SR )Q
Proposed Solution: Proposal #2023-W1-573 o e | ""*”"'{‘ s Manmngton T
Reconductor Silver Run - Cedar Creek 230kV line. y W\l £ E g
Upgrade bushing, disconnect, stranded bus, and rigid bus [ | um 1
at Cedar Creek substation. Upgrade 1590 ACSR | . o o
"Lapwing" jumper and disconnect at Silver Run substation |5 m . o=l Vi
& Silver Run 9'Replace three (3) standalone CTs, b 0 swsiemes 7o M} Silver RAR
disconnect switch, stranded bus, and rigid bus to achieve =™ R e ) aiver
higher rating. e | Town of Middletown #
& Silver Run - Replace three(3) 1-1590 ACSR Jumpers and !a,
one(1) air disconnect switch. D P/ L
Existing Facility Rating: 653SN/808SE, 753WN/911WE MVA P CeditCreek
Proposed Facility Rating: 996SN/1146SE , 1060WN/1209WE MVA -~ -~ = f/‘ CedarCreekf |
Estimated Cost: $8.7 M Kemeayite o 5 CEF | %o
Alternatives s
& None !i Demec NUG Smyrna
Required In-Service: 6/1/2028 A9 i@ Clayton
Projected In-Service: 6/1/2028 ~ * r_-!::.s

1 HSHY%




% PECO Transmission Zone: Baseline

. 1 1 Legend e X ; . ." 8 Bryn Mawr Upl?l:l f \'((( «{r
Process Stage. First Review Substations Transmission Lines Sy : 0% - '{ oo e
a d

. eokv 69 kv / & N\'“M'{ ' Llan\érch
Criteria: Summer Generation Deliverability SR - N XS &
] ] 120 kv oy oYoteted O{Jpper Darby

Assumption Reference: 2028 RTEP assumption 138 kv Sk TR e

161 kv — '
Model Used for Analysis: 2028 RTEP Summer case -z o

345 KV .
Proposal Window Exclusion: Substation equipment Exclusion .+ sow SR

765 kv 500 kv
Problem Statement: 01*"'63;{*C'9" 1 +=; +; *"#%$"', <'=)=7>"?25*)I?+;*;" Subs Identited
for several contingencies

Violations were posted as part of the 2023 Window 1: FG#s

2023W1-GD-S108  [2023W1-GD-S1267 [2023W1-GD-S1276 R e e i
2023W1-GD-S693  [2023W1-GD-S1397 [2023W1-GD-S833 ‘ . FaperTap River
2023W1-GD-S704  [2023W1-GD-S134  [2023W1-GD-S845 ST =107 T Valgrorap
2023W1-GD-S705 |' :

2 OBIBT> TG HLAIGAP AR FB B
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% PECO Transmission Zone: Baseline

Proposed Solution: o omrire BB e Mawr\ < %5}(‘%@
Replace relays at Macdade, Printz, and Morton 230  [SEEEEE R L s R
kV station to increase rating limits of transmission. T G R :i 4
Line protection relays will be upgraded with latest ;e Vo G S i
standard relays used across the PECO system Con e | L

e N e ST

Existing Facility Rating: 927SN/927SE, 927WN/927WE MVA
Proposed Facility Rating: 1079SN/1260SE, 1301WN/1455WE MVA

'~ Eagle Gen.
y

Estimated Cost: $1.4 M ey #%g R
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Alternatives T, | YA ValgroTap Y 074 i
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PSEG Transmission Zone: Baseline

* 0 South Mahwah
MECAI"“IUT EECOLVLD % ‘N %

Darll _gt

Legend
Process Stag e: First Review Substations Transmission Lines
L B9 kY 60 kv

Criteria: Light Load Baseline Voltage T

15k
120 kv
138 kY : /

120 kv
138 kV

Assumption Reference: 2028 RTEP assumption
Model Used for Analysis: 2028 RTEP Summer case
Proposal Window Exclusion: No

g Summlthvenue )
,Ilendale 9 e ge} \

oA : /ﬁ b 4 A 4
/ E \)} gyl , BN 3
ﬂWaIdwmk ALK & }‘ ,

Hillsdale

161 kv
230 kv
345 kv
500 KV 345 kv
500 k

765 kv

161 KV

230 kY

Problem Statement: High voltage issue on multiple stations around Waldwick vicinity for
several contingencies.

765 kv

Subs Identified R XK

Violations were posted as part of the 2023 Window 1: FG#s : : % _

2023W1-N1-LLVM13

2023W1-N1-LLVM17

2023W1-N1-LLVM21

2023W1-N1-LLVM25

2023W1-N1-LLVM29

2023W1-N1-LLVM33

2023W1-N1-LLVM14

2023W1-N1-LLVM18

2023W1-N1-LLVM22

2023W1-N1-LLVM26

2023W1-N1-LLVM30

2023W1-N1-LLVM34

2023W1-N1-LLVM15

2023W1-N1-LLVM19

2023W1-N1-LLVM23

2023W1-N1-LLVM27

2023W1-N1-LLVM31

2023W1-N1-LLVM35

2023W1-N1-LLVM16

2023W1-N1-LLVM20

2023W1-N1-LLVM24

2023W1-N1-LLVM28

2023W1-N1-LLVM32

2023W1-N1-LLVM36

2023W1-N1-LLVM37

2023W1-N1-LLVM38 |'

Proposed Solution:
Replace existing 230kV 50MVAR fixed shunt reactor with a 230kV 150MVAR variable shunt reactor.
Replace existing 345kV 100MVAR fixed shunt reactor with a 345kV 150MVAR variable

shunt reactor.

Estimated Cost: $29.6 M

Alternatives
& None

Required In-Service: 6/1/2028
Projected In-service: 6/1/2028

P ramus
Hawthorne

South Pater ;;-F‘ tieth Street". )

Kullerl_Road\] ullerRd.
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Baseline Reliability Projects




= 2022 RTEP Window 3 - Timeline

Mid-December

TEAC Short-list

Initial Cases/Files Posted 2022 RTEP Window 3 Closed presentation

:
JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.

2023

2022 RTEP Window 3 Opened TEAC First and Second Read

Allows for 35 days between 1t and 2" reads
Approximately 6 days to Board meeting from 2" read

1 HSHY%
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& Develop robust, holistic and expandable solutions that address the 2027-28 baseline
violations associated with:

9 Local constraints: resulting from directly serving data center loads in APS / Dominion
9 Regional constraints resulting from imports into load center areas (500 kV primarily):
9 Needed reactive power VAR reinforcements, both static and dynamic as necessary.
9 Address reliability impacts due to the deactivation of 11GWs of generation.

& Adhere to all applicable planning criteria, including PIJM, NERC, SERC, RFC and Local
Transmission Owner Criteria.

& Evaluation on both 2027 and 2028 RTEP cases

9 Generation deliverability analysis - Short circuit analysis
9 Load deliverability analysis - Dynamic analysis
9 N-1-1 analysis - Critical Substation Planning Analysis-CSPA

9 Baseline contingency analysis

1 HSHY%




= 2022 RTEP Window 3 - Requirements

& Holistic solutions are to be designed such that they are robust and expandable as the load
grows within the area.

& A scalable solution ensures, at a minimum, near-term reliability needs are addressed while
also enabling future expansion (beyond the 2027-28 baseline levels).

9 Consider flexibility, robustness and scalability of 2027-28-baseline solutions against the Interim
2027-28 Summer, Winter and Light Load basecases.

9 Evaluate proposals for their effectiveness towards existing reactive interfaces in the area,
particularly those supporting the Dominion and APS zones.

9 Evaluate the effectiveness of the proposed solutions towards the transmission system load
deliverability into the Dominion and APS zones (CETL).

1 HSHY%
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Two Rounds of PIJM Meetings With Proposing Entities:

& Discussions to clarify details of proposed & Second round was initiated in late July and concluded
developments, assumptions, rationale of proposed mid-August:
alternatives/variations ) Focus on outage scheduling, routing, risk and cost
& First round was conducted in June/July 2023. assumptions/considerations
Scenario Development and Analysis Scenarios Were Built Based On:
To date, PJM developed and analyzed: & Full combination scenarios by proposing entities

& >30 scenarios for the 2027 model (Combination of (Incumbents, Nextera, LS Power and Transource)

proposals and components from different proposals) & Optimized scenarios using components from incumbent and

& >80 scenarios for the 2028 model non-incumbent proposing entities

1 HSHY%
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Scenarios With Their Associated Proposed Developments Will Be Evaluated Based On the Following

Principles:
Meeting the system needs of Scenario/development Utilization of existing ROWs Cost evaluation using third-
2027 and being flexible to . 1?8D*5pC'9'ACA*E’ . where possible and efficient. i party benchmarking
address 2028 needs . robustness and utilization . metrics

& Triggering additional costs: & Avoidance of redundant capital investment including
recognizing synergies with EOL facilities and overlaps of

9 Substation rebuilds due to extreme short-circuit levels . . .
_ " previously approved (or imminent) supplemental/baseline
9 Avoid extended critical outages (Peach Bottom / upgrades.

Conastone rebuilds)
& Imposing high permitting
& Inability to meeting in-service date

1 HSHY%




Brandon Shores Deactivation Assumptions

Initial 2022 Window 3 (2027 basecase) has Brandon Shores generators modeled and
dispatched

The 2022 Window 3 (2028 basecase) has Brandon Shores generators removed as per the
deactivation notice

As will be shown, PJM received proposals from PSEG, NextEra, and Exelon addressing the
Brandon Shores deactivation covering 2028 robustness test

All proposals submitted to address only 2027 base case needs do not consider Brandon
Shores deactivation

PJM evaluated effectiveness of all submitted proposals to address Brandon Shores
deactivation against the PJM Board approved project.




é/ Board Approved Brandon Shores Deactivation Projects

Exelon:2022-W3-344/660

B3780 - Substation Projects: (Approved components under Brandon Shores
Deactivation Immediate Need)

& Passe ™ ((O)*+,-8./801" +(/213,4526 (.".)/+§71/8,3.( NS a0 is only
9 Modify the planned North Delta 500/230 kV substation (cut intended to illustrate the
182" *+=1'F2»?E"9" . *b+5 2 HHIB*' 1$$", <"18*) conneciiiy of the

Three breaker ring bus configuration projects. and should ol
e relied upon for exact
Install one 500/230 kV transformer geographical substation
i . locations or line routes.

This scope will amend the approved B3737.47

& #0089 -, /+§53/<,$526(.".)/+§71/8,3.(

9 Expand Peach Bottom North yard to accommodate additional
500kV circuits to BGE (Graceton).

9 Build Graceton 500 kV substation 9"+ ;(+=*8>">?"1*"*@A»8D"
Graceton 230kV yard
Three bay breaker and half configuration
Two 500/230 kV transformers
L Build new Batavia Rd. 230 kV switching station (cut in to the
*@AXBD'M?)L*+A>'9"'6I5%)A3; *'#%$' , <'=})=TDA
Four bay 8-position GIS BAAH switching station

& Cancel B3780.3 NF73; " 1$$6#%$" , <"O*A>" - 2?2H*)'A7 (A+3?28]"'N - 2A>
Estimate: $60M)

I"H#%& " ()" *+8&"$" +, (8-.)/+0







































































































































































































































































































































































































Overhead |Underground Total (Miles) Overhead
Option #| PJMID Options Description (Miles) (Miles) (Miles) Power Source
500 kV* 230 kv**
1 951 Build a new 500 kV line from Black Oak — Gore —Goose Creek 100 - 100 West
2 279 Build a new 500 kV line from Black Oak — Stonewall —Goose Creek 100 100 West
Build anew 500kV line from Black Oak —Stonewall-new Gant 500-230 kV
Build a new 230 kV line from new Gant substation to Farmwell substation
3 676 A A A 99 99 22 West
Build anew 230kV line from Cochran Tap to Roundtable substation €s
4 347 Build a new 500 kV line from Black Oak —Stonewall—new Gant 500 kV 99 99 West
5 719 Build anew 500kV line from Fort Martin to Black Oak to Gore to Goose Creek 161 161 West
6 685 Build a new 500 kV line from Fort Martin to Black Oak to Stone Wall to Goose Creek 161 161 West
Build a new 500 kV line from 502 Junction to Black Oak to Stonewall to new Gant 500-230
kv
! 642 Build anew 230kV line from new Gant substation to Farmwell substation 166 166 2 West
Build a new 230 kV line from Cochran Tap to Roundtable substation.
8 853 Build a new 500 kV line from 502 Junction to Black Oak to Stonewall to new Belmont 500 166 166 West
MARL kv
9 255 Build a new 500 kV line from Hunterstown to new Gant 500 kV 84 - 84 East
Build a new 500 kV line from Hunterstown to new Gant 500-230 kV sub
10 116 Build two new 230kV lines from new Gant sub to Farmwell and Roundtable substation 84 - 84 22 East
to feed data center alley
Build new 500kV line from Hunterstown to Doubs to Goose Creek to new Audobon
11 419 New 230kV lines from Audobon to Nimbus and Beaumeade to Paragon Park 87 7 94 2 East
12 728 . Build new 500KV line from new Barnhart to Bartholow to Goose Creek . 65 4 69 East
Build new Barnhart 500kV switchyard along the Hunterstown to Conastone 500kV line
Build a new 500 kV line from Black Oak — Gore —Goose Creek
3 2 Build new 500kV line from Hunterstown-Doubs-Goose Creek 12 4 176 West/East
1 845 Build a new 500 kV line from Black Oak — Stonewall —Goose Creek 172 4 176 West/East

Build new 500kV line from Hunterstown-Doubs-Goose Creek

*Mileage is based on the desktop analysis performed at the time of proposal submission.
** There was no underground work proposed for 230kV line segments




Reliability Analysis Update
Sami Abdulsalam, Senior Manager
PJM Transmission Planning

Transmission Expansion Advisory Committee
December 5, 2023
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Reliability Analysis Update

Sami Abdulsalam, Director
PJM Transmission Planning

Transmission Expansion Advisory

Committee
January 7, 2025
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Reliability Analysis Update

Sami Abdulsalam
Director, Transmission Planning

Transmission Expansion Advisory Committee
June 5, 2025
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