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Item 1.0 — Chairs Remarks

Mr. Shounak Abhyankar (ISO-NE) welcomed PAC and reviewed the day’s agenda.

Item 2.0 — SEMA-RI Cost Update Presentation

Mr. Joe Dobiac (National Grid) presented an update on the SEMA-RI Group 2’s project
component RSP 1722 cost estimate and rationale, which extends Line 114 by ~4.2 miles from
the Dartmouth town line (Eversource — NGRID border) to Bell Rock. National Grid stated that
schedule delays and post-pandemic inflationary pressures are the primary cost drivers for the
project. The project now has an estimated cost of $22.62 M with a projected in-service date of
12/2026.

In response to questions, National Grid issued the following statements:

e Regarding cost increases of varying magnitudes across projects, the company stated that
differences in cost increases are due to the age of the original cost estimates. Older estimates
did not fully account for subsequent post-pandemic supply chain disruptions.

e National Grid spoke to incurred costs (2023) with a significantly less delta from original
estimated costs (2017) for a different project, 1721, as it was placed in service in 8/2023. A
spokesperson highlighted the identified variances within the presentation.

e The company expressed confidence in the current estimates, based on the expectation of
near-term siting approval and the procurement of a sizable portion of materials, which has
stabilized material costs.

The following comments were issued:

e A stakeholder questioned the level of confidence and a potential for change in the current
cost estimates.

e A stakeholder questioned the alignment of high inflationary periods and its reflection in
National Grid’s provided cost estimates.

e A stakeholder raised concerns around the significant variations in cost increases and
timelines across projects affected by similar post-pandemic supply chain issues.

e A stakeholder inquired about the confidence level of cost estimates for projects awaiting
siting approval and why those estimates were presented to the PAC before approval.



Item 3.0 — A-179 Asset Condition Refurbishment Project

Mr. Rafael Panos (National Grid) presented the A-179 115kV Line Asset Condition
Refurbishment Project’s background, drivers, solution alternatives. National Grid reports
excessive wear to shield wire with inappropriate hardware attachments (fraying), deteriorated
insulators, and underwater inspections reporting cracks in river tower structure foundations.

National Grid’s preferred solution (Alternative 2) incorporates the base alternative and replaces
damaged shield wire with optical ground wire (OPGW). The project has an estimated cost of
$11.960M (+200%/-50%). The anticipated start of construction is Q3 2025 and has a projected
in-service date of Q1 2027.

In response to questions, National Grid issued the following statements:

e Most replacement hardware for this project is shield wire and no conductors, but the river
foundation work is a considerable portion of the project as well.

e No additional testing was performed for rust damage of the shield wire. National Grid
clarified that when static wire needs to be replaced, OPGW is generally the most suitable
solution.

e National Grid estimates that OPGW costs $3/ft more and structures are generally replaced as
needed, independently of shield wire.

e National Grid is awaiting foundation cost bids since they are unique and will update the PAC
with cost estimates upon receipt.

The following comments were issued:

e A stakeholder observed that the proposed solution with OPGW has a negligible cost increase,
noting a perceived discrepancy with previously presented project costs.

Item 4.0 — Congress 115kV Substation Flood Mitigation Update

Mr. Joshua Cefaratti (Avangrid UI) discussed the final cost for the Congress Substation
Floodwall project. The start of construction was on 7/31/2022 and had an in-service date of
9/29/2024. Variance from previous cost estimates were attributed to increase in labor and
equipment, engineering, permitting, and allowance for funds used during construction (AFUDC).
The project resulted in a final cost of $53.9M.

In response to questions, Ul issued the following statements:

e The project consists of approximately 95% PTF and 5% non-PTF assets.

e There are no projects at the railroad happening simultaneously with this project; the site is
adjacent to a railroad bridge that experienced settling during excavation.

e The wall is designed to the 100-year flood level plus three feet which is higher than previous
floods.

e PAC presentations are typically made at 30-50% project engineering completion. The
company uses internal engineering for preliminary work, then contracts a consultant after
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preliminary engineering is completed. Finalizing designs and bids can result in project
changes. In this project, some site exploration was not completed, and as-built drawings were
used, leading to unforeseen issues.

e The other ongoing floodwall projects started at the same time and the team is working to

limit similar cost overruns but do expect some. They are within the margins presented at the
PAC.

The following comments were issued:

e A stakeholder voiced dissatisfaction with the lack of ability to act on a completed project.

Item 5.0 — Eastern Massachusetts Underground Cable Modernization Program (UCMP)

Mr. Chris Soderman (Eversource) presented the Eastern MA UCMP, reviewing underground
transmission line technologies and respective concerns, risks, and alternatives. Eversource is
beginning to convert high-pressure fluid-filled (HPFF) pipe-type cables (PTCs) to solid dielectric
cables using cross-linked polyethylene (XLPE) technology due to long-term HPFF cable/parts
supply concerns, environmental concerns, and reliability risks for current aging HPFF
infrastructure.

The overview introduced the first phase of anticipated PTF projects going in service between
2028-2033, addressing 67 circuit-miles of HPFF, requiring 35 miles of new duct bank
construction, ranging from $46-51M per mile according to recent cost estimates. Eversource’s
preferred solution is Alternative 3, which replaces existing HPFF cables with XLPE in new duct
banks and feels that emergency repairs (Alt. 1) and periodic refurbishment (Alt. 2) do not
address HPFF cable availability and service concerns. Eversource acknowledges several factors
that may affect in-service dates and anticipates returning to the PAC with additional details and
cost estimates in Q3 2025.

In response to questions, Eversource issued the following statements:

e Regarding installation methods, the density of urban streets with numerous utility crossings
necessitates conduit installation. Using high density concrete allows for control of the
thermal properties.

e In response to inquiries about outage risks, Eversource clarified that they rely on internal
asset data and observations of cable and pipe conditions, rather than external databases, to
assess failure rates. They also highlighted concerns regarding the long-term availability of
HPFF cables and specialized labor.

e The company performs dissolved gas analysis (DGA) on HPFF cables, similar to transformer
oil analysis, to monitor cable health. However, the limited circulation of fluid in HPFF cables
can make it challenging to detect localized degradation. They stated that they do look for
trends in the gases, and that they have seen rapid deterioration in past projects.

e Concerning spare conduit and cable, Eversource explained that the high cost of additional
vaults and new conduit makes it more economical to pull and replace cables as needed.

e The cost figures provided are based on trench miles with two circuits, with Phase 1 involving
35 miles of new duct bank. They also stated that the bulk of the cost is trench-related civil
construction, with cable costs approximately $90 per foot, or $1.5 to $2 million per mile.

9



The conductors used within XLPE cables are either aluminum or copper, with enameled
conductors representing the current state of the art.

There are more manufacturers globally for XLPE than HPFF. Eversource is concerned about
production rates of XLPE rather than general availability and are actively establishing
alliance agreements.

Eversource acknowledged differences in charging between pipe-type and XLPE cables, with
XLPE typically exhibiting 60-70% of HPFF charging capacitance due to geometric and
dielectric constant differences. They stated that this will drive a 30-40% decrease in charging
impedance. Additionally, there is a change to the inductive impedance due to the spacing of
the cables and the elimination of the steel pipe. The company subsequently confirmed that
large-scale XLPE cable replacement will likely trigger the need for in-depth system studies.
While HPFF cables have demonstrated high reliability, there are valid concerns about pipe
integrity. They also noted that XLPE cable failures can occur shortly after installation, and
that underground repairs are considerably more time consuming regardless of technology. As
such, the outlook is as follows: HPFF has foreseeable pipe and conductor issue concerns, but
XLPE will remove pipe failures from consideration and reduce cable issues.

Eversource clarified that the Connecticut project costs were for single-circuit replacements,
whereas the current project involves double-circuit replacements in a common duct bank,
explaining the cost difference. They also noted that PTF vs non-PTF needs to be accounted
for. The company intends to implement the project over decades to manage costs and
prioritize projects based on need.

Eversource confirmed that South Wire is a vendor for small XLPE cables for retrofitting
existing pipes, and that they are working with EPRI and other utilities on this practice. They
also stated that placing new XLPE in existing pipes will have significant derates.

This project will return to the PAC in the summer with more information. Eversource has
spoken with existing utilities on hybrid technology pilot approaches. They noted that most
transmission lines in these areas are increasing in load, making derating a concern.
Eversource clarified that the 179 miles represent all future phases, which will involve a mix
of single and double circuits. The first round of costs will be in the ballpark of $1.5 to $2
billion, with 3-4 phases expected over decades. The team stated it is not prudent to predict
the cost of Phase 2 in 10 years.

The Company is communicating with the ISO to provide long-term forecasts of cable
replacements for their studies.

The following comments were issued:

Stakeholders raised concerns about the long-term availability of HPFF cable, and the
availability of labor to maintain it.

NESCOE expressed concern about the projects being conducted outside of the normal
planning process, due to the subsequent systematic overhaul to New England’s largest load
center. The organization would appreciate regional discourse and ISO opinion.

Item 7.0 — Composite L.oad Model in Transmission Planning Studies

Ms. Meena Saravanan (ISO-NE) provided a general overview, impact, transition roadmap, and
RFP focus of the used of the Composite Load Model (CMLD).
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In response to stakeholder questions, the ISO issued the following statements:

The data is currently available from the NERC Load Modeling Working Group, with the
final output being a spreadsheet from NERC that includes all regions. Note that the ISO’s
analyses left parameters unchanged, other than using a value of 9999 to defeat motor stalling,
and feeder impedance is not used since New England explicitly models the step-down
transformers.

The dynamic model is used for stability analysis only and has no effect on power flow
analysis. CMLD is a more realistic representation, reflecting lower voltage drop, potentially
resulting in system instability (i.e., DERs (distributed energy resources) tripping)).

While load composition data has not changed recently, there are ongoing studies for
modeling specific, newer types of loads which can easily substitute as inputs in the model
upon availability. No changes, however, are currently foreseeable.

Electromagnetic Transient (EMT) software developers are working on a model similar to
CMLD. The ISO is investigating this further.

The following stakeholder comments were issued:

A stakeholder inquired about any ongoing initiatives involving a corresponding PSCAD
(power systems computer aided design) model for CMLD.

Item 8.0 — Longer-Term Transmission RFP: Analysis Details

Mr. Reid Collins, Patrick Boughan and Dan Schwarting (ISO-NE) presented on the modeling
and analysis of transmission, economic modeling and analysis, benefit-to-cost ratio (BCR)
calculation and preferred proposal selection, and closed with the procedural aspects of the RFP.

In response to stakeholder questions, the ISO issued the following statements:

"Avoided Transmission Investment" includes wreck-and-rebuild scenarios on existing rights-
of-way, such as replacing a 115 kV line with a 345 kV line. It also includes the retirement of
an existing asset, though the ISO does not anticipate this as an outcome. It does not refer to
new greenfield projects.

The ISO will work with incumbent Transmission Owners (TOs) to handle upgrades of
portions of lines on a case-by-case basis. The ISO's BCR calculations may differ from those
of project proposers.

40 years is a generic assumption for asset replacement, not a definitive lifespan. The ISO
reviews the cost of asset condition projects, and projects are reviewed as part of any required
siting process. Provided cost estimates are generic; real projects will submit their costs. The
ISO noted that asset condition issues are not under the purview of the NESCOE-requested
Tariff required RFP process currently under discussion. The RFP is not being issued under an
Order 1920 process.

Proposal summaries and cost information for the proposals will be made public. Cost
verification details will not be public.
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A substation with one connection is acceptable for 1200 MW of wind; more requires two
connections.
New build costs are less likely to be used. New build costs are for avoided costs due to the
proposal, not the proposal itself. If a reliability project is avoided by the RFP, that is possible
to be counted as avoided transmission costs. If there are types of 40+ year old elements not
listed on the table, the ISO will oversee those on a case-by-case basis.
The ISO may consider adjusting per-mile cost estimates for underground cables to reflect
Eversource's Underground Cable Modernization Plan (UCMP) costs, noting key difference
that ISO provided estimates use circuit miles whereas Eversource used trench miles. Cost
estimates are not intended to be regionally adjusted. The 40-year cutoff is December 31,
2035.
The ISO will use the original cost estimate (before tolerance) for BCR calculations.
Corollary upgrades are upgrades to existing elements. The following clarifications were
provided:
o Rebuilding existing lines (e.g., 115 kV to 345 kV) is acceptable.
o Adding new equipment like circuits or elements are not.
o Joint proposals with incumbent TOs are permissible.
o Non incumbents can propose corollary upgrades.
Loss of right-of-way is considered an extreme contingency. Loss of right-of-way testing will
be used to compare proposals, but proposals do not need to make the system secure for these
events.
True up studies intend to show if upgrades are needed beyond those provided for by this
RFP. Generic wind generator models will be used for evaluations. The preferred solution will
go into the base case following 1.3.9 approval.
The 3rd Maine resource study availability is uncertain. The NECEC transfer limit report will
be released before the RFP.
65% factor for onshore wind is a winter transmission planning assumption. Capacity auction
reform is discussed at the Markets Committee. Only 1.3.9 projects will be considered.
Based on discussions with NESCOE, winter snapshots were included since the capacity
market will likely go to seasonal but will discuss further internally.
Project changes are not allowed after submission.
1200 MW of onshore wind in northern Maine is included in base cases. Adverse impact cases
may vary from released RFP cases.
Generator lead line costs should not be included in proposals but will be captured by the
economic analysis portion of the RFP.
Besides land-based wind, there are no generation type caps.
Regarding economic modeling approaches:
o The ISO may consider releasing previous analyses indicating frequency of unserved
energy.
o Expected unserved energy is valued at $3500/MWh, which comes from the reserve
constraint penalty factor.
o Load forecasts will all be similar to the 2050 study.
o The 2055 production cost model uses the generation built by the capacity expansion
model.
o Interface transfer limits are the same in 2035 and 2055.
o RFP upgrade project costs are not included in capacity expansion costs.
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o Some benefit metrics can be zero or negative if either no savings are generated by the

project or the project increases costs (e.g. losses go up or production costs increase).
The ISO does not dictate a level of accuracy requirement in the RFP, but cost certainty is a
factor.
Regarding onshore wind costs and the capacity expansion model: The ISO will clarify if it
includes 3rd Maine Resource Integration Study (MRIS) upgrades (included in capital costs).
Public capacity expansion models will be released.
If BCR is greater than 1, the ISO selects the preliminary preferred solution; if the BCR is less
than or equal to 1, NESCOE can select the ISO’s recommended proposal and provide the
associated cost allocation or request additional analysis from the ISO on up to three of the
proposals.
Cost containment provisions are a factor outside the BCR.
Proposals can be modified until the submission window closes but cannot be modified after
that time. Corollary upgrade estimates are handled with respective Transmission Owners.
The ISO does not intend to review cost estimates but may consider independent checks and
review TO estimated costs for similar projects in its proposal.
The ISO may consider publicly sharing screening process information.
The 2050 study could be updated, or else NESCOE could request a completely different
study.
NESCOE provided tier order recommendations for submitters to review for factor and
qualitative weight considerations.

The following stakeholder comments were issued:

A stakeholder voiced concerns about load forecast consistency.

Item 9.0 — 2024 Economic Studies, Preliminary Stakeholder-Requested Scenario Results

Mr. Richard Kornitsky (ISO-NE) reviewed the 2024 Economic Study via stakeholder-requested
assumptions and preliminary results. A timeline and the next steps were introduced.

In response to stakeholder questions, the ISO issued the following statements:

The model input used representative days based on load profiles but can consider limiting
variability in the future.

The analysis considered the combined electrification of heating and EV loads, not heating
load alone. A sensitivity could be conducted to the latter’s effect.

The study uses an unconstrained model, and therefore, does not consider transmission
congestion. Including regional constraints is possible but would significantly alter the scope
of the study.

The base case assumption of 100% electrification by 2050 is based on policy scenarios. 2040
results are indicative of a snapshot working towards 2050 policy scenarios which does not
expand electrification adoption but rather accelerates.

Stakeholders will have the opportunity to suggest sensitivity analyses if not included in this
presentation.

Changed model assumptions vary in scope of work and lead time.
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e The ISO will have an update regarding the inclusion of Grid Enhancing Technologies
(GETs) in transmission planning as part of the Annual Work Plan (AWP).

The following stakeholder comments were issued:

e A stakeholder commented on the use of a different set of representative days for each
scenario and recommended using a control set going forward to minimize variability.

Item 10.0 — Closing Remarks/Adjourn for the Day

Mr. Abhyankar announced the next PAC meeting is on Wednesday, March 19, 2025.
The meeting was adjourned at 4:36 P.M.

Respectfully submitted,

/s/

Jasleen Singh

Acting Secretary, Planning Advisory Committee
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