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May 17, 2021
Mark D. Marini, Secretary
Department of Public Utilities
One South Station, 5th Floor
Boston, MA 02110
Re:

D.P.U. 21-30 - NSTAR Electric Company d/b/a Eversource Energy 2020 Grid
Modernization Annual Report

Dear Secretary Marini:
On April 1, 2021, NSTAR Electric Company d/b/a Eversource Energy (“Eversource” or
the “Company”) submitted its 2020 Grid Modernization Annual Report consistent with the
directives of the Department of Public Utilities (the “Department”).1 The Company’s 2020 Grid
Modernization Annual Report included an update on the two battery energy storage (“BES”)
projects in Provincetown and Martha’s Vineyard, which were originally approved by the
Department in the Company’s most recent base distribution rate case, D.P.U. 17-05 (2017). By
this letter, Eversource provides notice of project cancellation in relation to the Martha’s
Vineyard BES.
Eversource has completed the third phase of the feasibility analysis for the Martha’s
Vineyard project, including detailed engineering and site evaluation, along with a detailed cost
schedule. Based on the third-phase feasibility analysis, the Company has decided to cancel the
project due to increased project costs and updated information regarding the future load forecast
for Martha’s Vineyard. The increased load forecast indicates the need for the construction of a
5th submarine cable to the island. Construction of a 5th submarine cable will eliminate the
usefulness of the Martha’s Vineyard BES. The new cable will allow for the retirement of the
diesel generators without the need for the BES. This coupled with the total project forecast
increase to $23.4 million, has caused the Company to make the difficult decision to discontinue
with the Martha’s Vineyard BES project.

1

Eversource, along with Massachusetts Electric Company and Nantucket Electric Company each d/b/a
National Grid and Fitchburg Gas and Electric Light Company d/b/a Unitil (collectively, the “Distribution
Companies”), are in receipt of the March 11, 2021 memorandum issued by the Department regarding revisions to the
Annual Report Templates (the “Memorandum”). The Distribution Companies requested a technical session to discuss
the Department’s directives regarding Section II.A. of the Annual Report template. The Department has scheduled
the technical session for June 11, 2021.
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Overview
In NSTAR Electric Company d/b/a/ Eversource Energy, D.P.U. 17-05 (2017), the
Department authorized NSTAR Electric to undertake Phase 1 of the Martha’s Vineyard BES
project (“Phase 1” or “Project”) consisting of a 4.9MW/20MWh Battery Energy Storage system
(“BES”) on Eversource-owned land at the Oak Bluffs Service Center located on Martha’s
Vineyard. The primary purpose of the Martha’s Vineyard BES project was to significantly
reduce reliance on five diesel-fired peaking generators on Martha’s Vineyard that are used to
supply power to the Island during high load conditions.
The Martha’s Vineyard Phase 1 Project conceptual grade estimate was $15M. This was
based on a per MWh cost projection prepared by a consulting company with experience on these
types of projects. At the time the Company presented its case in D.P.U. 17-05, the $15M cost
estimate represented the best approximation of the project cost available to Eversource (the
Company). The Project was presented to the Department as a demonstration project.
A high-level view of the original project timeline is shown below.

Martha’s Vineyard is served by four undersea cables that connect into the mainland at
Falmouth. The year-round population on the Island is around 15,000 but increases to
approximately 125,000 residents in the summer. Electric consumption surges on the Island in
the summer and the undersea cables become strained. When this happens, Eversource relies on
five diesel-fired peaking units, providing approximately 12.5 MW of supplemental power.
These units were constructed in the 1950s.
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The four undersea cables that connect into the mainland at Falmouth are shown below.

Eversource engineers identified Martha’s Vineyard as a potential BES location given the
opportunity for the BES to significantly reduce reliance on the diesel-fired peaking generators,
as well as to enable the interconnection of additional solar photovoltaics (“PV”) on the Island
(see D.P.U. 15-122, Eversource Response to DPU-ES-2-1). This recommendation was
confirmed by Eversource’s expert consultant, Doosan, through its preliminary feasibility
analysis. The Department approved the Company’s BES project proposal in D.P.U. 17-05, with
a projected cost of $15 million.
Eversource contemplated the Martha’s Vineyard BES project as having two phases. The
first phase would reduce reliance on two of the five peaking units. The second phase of the BES
project (constructing additional battery capacity) would be evaluated for the feasibility of
reducing reliance of all five peaking generators.
Design, Site Selection and Outreach Status
Following the issuance of the Department’s final decision in D.P.U. 17-05 on November
30, 2017, Eversource and Doosan completed a final feasibility study for the project. This study
confirmed that, in addition to the original goals for the project, the BES project would help
reduce the impact during an N-1 contingency condition on the Island, potentially deferring the
construction of an additional undersea cable. The Eversource team also subsequently confirmed
that the BES project could be used to shave yearly and monthly peaks when not needed to reduce
reliance on the peaking units, resulting in additional capacity and transmission Regional
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Network Savings (“RNS”) savings.
In February 2018, Eversource commenced outreach to the Town of Oak Bluffs (the
“Town”) about the project and specific work with the Town began in April 2018. Eversource
advised of its intent to construct the BES project on Company-owned land behind its Area Work
Center in Oak Bluffs. This location met the Eversource siting criteria by: (1) minimizing the
visibility of the BES project for aesthetic purposes; (2) involving minimal sound impacts to
surrounding properties from the BES project; (3) offering approximately one acre of space with
limited or no environmental impact (i.e., no wetlands, rare species habitat); and (4) enabling an
optimal electrical connection to the distribution system. The Town indicated the BES project
would need to be constructed and housed in a building rather than a container solution to meet
the Town’s aesthetic requirements.
Eversource worked closely with the Town, meeting multiple times in person with Town
select-board members, the Town Manager, the Fire Chief and Building Inspector, and the
Planning Board. The Town provided feedback on height of the BES facility, roof pitch, fire
safety, and other design details that Eversource was able to incorporate into an updated design
of the BES project. Using this feedback, in late summer 2018, Eversource performed a
permitting-level design for the BES (i.e., 30 percent engineering).
In 2020, Eversource continued to work collaboratively with the Town and held meetings
with municipal officials and fire chiefs in Oak Bluffs, Tisbury and Edgartown to further discuss
fire safety and respond to questions about the BES design. As part of the permitting process,
Eversource regularly communicated with and responded to several requests for information
(“RFI”) from the Martha’s Vineyard Commission (“MVC”) relative to fire safety design,
environmental design and anticipated operational practices. The Company anticipated
continuing work to collaborate and communicate with local and regional officials and
anticipated receiving all town and local approvals for the project in early 2021.
Permitting Status
Eversource filed a Chapter 40A land-use permit with the Department in late November
2018. Prior to the filing, Eversource met multiple times with the Oak Bluffs Fire Chief and
Building Inspector and incorporated their input into fire safety and other design aspects.
Eversource also conducted abutter outreach and participated in a public hearing in Oak Bluffs.
Eversource and the Town continued to work together during the initial siting process. In
May 2019, Eversource executed a Memorandum of Understanding (“MOU”) with the Town
where the Town will work collaboratively with Eversource to facilitate progress of the BES
project and Eversource will make certain public-health and safety and environmental
commitments to assist the Town.
In 2019, the Company was referred by the Oak Bluffs Planning Board to the Martha’s
Vineyard Commission (“MVC”) as the BES project was defined as a Development of Regional
Impact (DRI). An application was filed with the MVC in 2019, and an initial presentation was
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conducted in July 2019. Subsequently further research was completed, and additional material
was submitted to the MVC as part of that application.
In 2020, the Company continued to communicate and work with the MVC and public
safety officials. This effort included multiple virtual meetings, extensive responses to requests
for information from the MVC, incorporation of feedback from local public safety officials on
all fire safety documents, as well as coordination with the MVC, its fire safety consultant, the
Town of Oak Bluffs, the Oak Bluffs Water District and the local fire chiefs.
In April 2020, the Company received approval from the Department for its Chapter 40A
petition filed in 2018. Final approval of the BES project by the MVC was anticipated in early
2021. In 2021, an emergency evacuation plan, environmental emergency response were
submitted in October 2020 in support of Eversource’s DRI application (DRI 691), emergency
evacuation, and environmental emergency response plans. Eversource addressed concerns from
the Town of Oak Bluffs relative to the previously completed groundwater analysis and agreed
to incorporate additional safety measures into the facility design, including (but not limited to)
conducting additional geotechnical borings to collect additional data to inform a revised
groundwater analysis, commitment to install a groundwater monitoring well, and incorporation
of secondary containment for the power transformers located outside of the ESS building.
Original Basis for Martha’s Vineyard BES
In January 2017, in the proceeding before the Department in D.P.U. 17-05, Eversource
submitted testimony describing plans for its Grid Modernization Base Commitment (“GMBC”),
which in part, described the Company’s intent to invest in and implement BES demonstration
projects in Massachusetts, generally, and on Martha’s Vineyard, specifically. As stated in the
GMBC, Martha’s Vineyard is an island that relies on local generation during various electricdemand conditions and as a back-up to electricity supplied from the mainland by four undersea
cables.
Although there are limitations on the installation, use and reliance on distributed energy
resources (“DER”) on Martha’s Vineyard because there are inherent restrictions on land use on
the Island given its geographic size, aesthetic sensitivities and other constraints (such as
difficulties in managing voltage stability due to the high ratio of generation to load), the
Company’s experience and knowledge of the island indicated that opportunities for increased
reliance on wind or solar generation exist. However, the Company has found that, with the
current level of DER integration, it is more costly than anticipated to interconnect incremental
DER because significant additional distribution upgrades become necessary.
Adding energy storage, with other improvements, would allow the Company to
frequently utilize the ESS in place of the aging diesel generators on the Island. As a result,
Eversource planned the Martha’s Vineyard BES as a way of meeting system requirements while
reducing greenhouse gas (“GHG”) emissions associated with the generator operation. This
approach was intended to allow for the deferral of other distribution investments, while
enhancing system reliability on Martha’s Vineyard, and creating opportunities to integrate
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additional DER.
Feasibility Analysis
In D.P.U. 17-05, the Company committed to a detailed, phased, technical and financial
analysis of each project based on the costs and benefits of each project (Exhs. AG 32-2; DPU
57-7; Tr. 1, at 175-180; Tr. 10, at 3180-3183). Eversource confirmed to the Department that the
two BES demonstration projects would not move forward until acceptable levels of detail on
costs and benefits for internal review and approvals are obtained (id.). This is consistent with
the Company’s process for any capital project it undertakes (id.).

The Company’s phased approach for evaluating the identified energy storage projects is
a three-part process. The Company stated that during Phase I, the Company would analyze the
project need or the specific issue or problem on its electric system that it seeks to resolve through
implementation of energy storage. Based on this analysis, the Company would develop a
conceptual design at a high level including the technical parameters of the energy storage system
and how the system would potentially perform to meet the identified need. The Company would
then explore the technical feasibility associated to engineer and construct the storage solution.
The Company asserted that this process would allow the Company to make its first decision
regarding the proposed project. If the results of this first phase were favorable, the Company
would move on to Phase II.
Phase II would involve additional conceptual design work, including development of a
preliminary cost estimate, development of a preliminary base case, and a development of a
preliminary timeline for implementation. The results of this analysis will result in the second
opportunity for the Company to decide whether it should move forward with additional
evaluation and analysis.
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Following a favorable result of Phase II, the Company would move on to Phase III.
During this final analysis phase, the Company would begin baselining the proposed project and
conducting the detailed design, schedule estimates, and business case including issuance of a
Request for Proposal (RFP) to qualified vendors that would construct the solution. This final
phase would provide the Company with enough information to consider internal technical and
financial approval of the project.
Eversource requires internal corporate approval (up to the executive board) if required
based on project size and cost. This process protects the Company before a decision is made to
proceed with significant spending in any cost category including detailed design work and
beginning the permitting and siting process. This phased approach combined with the
Company’s rigorous internal approval process makes it clear that the Company will only move
forward with energy storage projects after a reasoned decision process.
Challenges Identified through Phase III Feasibility Analysis
➢ Project Delays and Increased Cost
To keep the project moving ahead and be able to complete it within the five-year time
frame provided in the Department approval, the Company began activities in parallel with the
permitting process. The NEC Energy Solutions contract was awarded for BES EPC and limited
notice to proceed was issued to purchase switchgear and conduct engineering.
However, in June 2020, Eversource received notification from NEC Energy Solutions
that they were exiting the energy storage business. Eversource, together with NEC, worked
diligently to develop and execute a viable plan to ensure the two Energy Storage Projects are
successfully built and energized. The parties continued to meet on a regular basis to keep the
lines of communication open and ensure proper execution of the plan. Engineering work is
substantially complete, including design updates to lower costs from original estimates.
In addition, several other contingencies occurred. Specifically, civil construction bids
were received at three times higher than expected amount. Extensive negotiations with fire
chiefs were conducted, but not completed in relation to the permitting process with Martha’s
Vineyard Commission and Land Use Planning Committee. The Company anticipated the
imposition of a requirement to revisit the Department’s 40A permit approval based on design
changes as a result of requirements imposed by these two committees.
Due to these factors, the estimated project cost increased substantially. The current
budget estimates are included below.
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Battery Energy Storage Project
Current
Forecast

Martha's Vineyard
Approved
Variance
Budget

Eversource
Labor

$1.1

$0.5

$0.5

Eversource
Material

$0.3

$0.2

$0.1

Outsource
Engineering

$2.3

$0.2

$2.1

Outsource
Siting &
Permitting

$1.0

$0.6

$0.4

Civil
Construction

$4.2

$0.5

$3.7

Building
Construction

$2.6

$1.4

$1.2

$8.1

$7.7

$0.4

$1.6

$1.7

$(0.1)

$2.3

$2.1

$0.2

$23.5

$15.0

NEC (ESS
EPC)
Indirect,
Overhead &
AFUDC
Contingency
Total Project

Variance
Explanation
Additional Project
Management and
Internal Engineering

Additional
contractor
integration and
performance studies.
Increased
complexity of siting
and permitting.
Budget assumed
containerized
solution.
Budget assumed
containerized
solution.
Addition of
ventilation system.
Extended project
duration. Change in
overhead rates.

$8.5

The primary reason for the increased costs above the initial, conceptual estimate of $15
million is as follows:
a. At the time the Company proposed the MV Storage Project, the Company’s conceptual
design used a containerized solution that would not require the siting or construction of a
building to house the storage system.
b. The Town of Oaks Bluff is requiring the Company to construct a building to house the
storage system, rather than the containerized solution due to perceived visual impacts.
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c. The cost of the building, foundations, required civil work and wall construction, plus the
cost of obtaining the permits for the revised plan, account for approximately $5M of the
$8.5M additional costs above approved budget.
d. Cost for ventilation system for additional fire safety protection that was determined to be
best practice following the root cause report on the McMicken fire in AZ that was issued
in July of 2020, account for approximately $1M of the $8.5M additional costs above
approved budget.
➢ Updated Load Forecast
At the time that the Martha’s Vineyard BES was originally scoped out, the base 10-year,
90/10 load non-coincident forecast for Martha’s Vineyard was 62 MW for 2020, increasing to
64 MW by 2029. This reflected a relatively low growth rate because Martha’s Vineyard was
treated as a sub-area out of Falmouth Substation #933 with a portion of the Upper Cape area due
to the top-down approach used to develop the substation forecast from the forecasted system
peak, with heavy penetration of energy efficiency and demand response measures. A
comparison of this Martha’s Vineyard load forecast versus recent historical peaks is shown
below.
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As a sensitivity analysis, System Planning also analyzed Martha’s Vineyard historic
peaks far as far back as possible using documented records– annually back to summer 1968. A
least-squares curve fit (LSQF) was conducted for all historical peak data points from 1968 to
2019 and which revealed a 50-year Cumulative Annual Growth Rate (CAGR) of approximately
3.7% per annum.

Given the contrast between the Based Original forecast and the Historical Peak Load,
the Martha’s Vineyard load forecast development was revisited by System Planning and
Eversource Load Forecasting in June 2020 to produce a sub-area load forecast for Martha’s
Vineyard, which is more reflective of actual historical load growth rates on the Island. As shown
below, the net effect of the changes to the original (pre-June 2020) load forecast is a higher load
forecast increased from 63MW in 2020 to 65MW in 2029, or approximately 1MW higher than
the original forecast for 2029. The revisions to the load forecasting methodology and the
sensitivity analysis completed with historical information reveal a shifted load growth with a
higher growth rate than the original pre-June 2020 forecast. Refer to figure below showing the
Original Based Forecast, Updated Based June 2020 Forecast, and a sensitivity analysis
accounting for the historical LSQF curve.
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In February 2020, Eversource representatives met with the Martha’s Vineyard
Commission, which has established a Climate Action Task Force (MVC/CAT) to evaluate and
develop plans, a roadmap, and policies to reduce and potentially eliminate fossil fuel use on the
island and the increase the fraction of electricity use that is considered renewable. The CAT’s
high-level goals include:
•

Foster increased Energy Efficiency (EE) and conservation.

•

Electrify all transportation and building-related energy use.

•

Promote and ensure a carbon-free electric supply.

•

Promote a resilient electric supply.
Specific CAT goals and expected benchmarks include:

•

Reduction in fossil fuel use on the Island.
o A 50% reduction by 2030
o A 100% reduction by 2040

•

An increase in the fraction of electricity use that is considered renewable.
o A 50% of electric energy use by 2030
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o A 100% of electric energy use by 2040
The Martha’s Vineyard Commission CAT has produced specific whitepapers for
development plans and policies to attain these stated goals including:
•

An Electric Sector Whitepaper (rev 6/1/2020) promoting a higher penetration of electric
heat pumps and reduction of reliance on fossil fuel use.

•

A Transportation Energy Plan (rev 5/1/2020) promoting a higher penetration of EV usage.

•

An Island Energy Plan whitepaper promoting higher penetration and targeting of Energy
Efficiency Measures.

•

An Island Energy Plan whitepaper promoting more stringent standards for HVAC.

Eversource’s review of these goals and methods shows that these goals will increase the
existing (base) 10-year load forecast for Martha’s Vineyard, with most of the change arising
from a higher penetration of EV (Electric Vehicle) adoption. However, it is expected that the
adoption rate will be like that for the greater Northeastern United States. Similarly, the CAT’s
plans for HVAC buildings and targeted Energy Efficiency (EE) (typically, promotion of use of
heat pumps and a proposed ban on use of fossil fuel for heating or hot water) will mostly affect
the winter peak loading and will not have a significant effect on the summer peak forecast.
Eversource further observed that many of the CAT’s initiatives are not policy-driven but were
expected to be a function of improved consumer education and the availability of incentives.
Eversource is continuing to work and meet with the MVC Climate Action Task Force
on these initiatives; however, it appears that the higher (LSQF) Martha’s Vineyard load forecast
(70 MW by year 2029) as an upper band to load growth covers the expected load increase that
may arise from these goals. In addition, Eversource is working to develop a probabilistic load
forecasting tool which will consider EV growth and future electrification goals.
➢ Change in Circumstances on Existing Diesel Generators
In addition to the revised load forecast, the Company was required by contract with the
existing (five) diesel generators on the Island to determine if the contract should be amended to
continue beyond the current term of 2025. As part of that review that contract, which was
recently sold to a new owner, the Company found that there was an expectation that the
operations cost to be significantly higher to renegotiate; that the diesel age will require
significant investment in the future; and, that it was unclear what the motivation of the new
generator owners is going forward. It was also determined that spot generators are a viable, cost
effective alternative for emergency situations on the Island if necessary. Therefore, the
Company has determined it was in the best interest of customers to not extend the contract
beyond 2025.
Based on the revised load forecast and assuming removal of support from the existing
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five diesel units per the expiration of the contract in 2025, total firm capacity available to the
island for an N-1 cable outage is 48 MVA. Continued reliance on the output of the diesel units,
plus the output of the 4.9 MW BES available in 2021 for the 2021-2025 timeframe yields a 60.5
MVA firm capacity limit, which will require continued reliance on portable diesel units as all
load forecasts exceed this value and would not be a viable long-term option.
➢ 5th Cable Scenario
The Company determined that, with a medium range peak load forecast of 67MW in
2030, the fifth-cable scenario will be sufficient to supply to the Island under N-1, excluding the
diesels after 2025 and the 4.9MW BES, as shown below.

The 5th cable project would involve the Falmouth substation to be reconfigured so to
provide additional mitigation of risk to supply to MV by constructing a new 23kV feeder
position at Falmouth Substation. Risk of supply to Martha’s Vineyard would be further
mitigated by installing the 5th cable in a new duct and manhole system between Falmouth
Substation and the shore at Elm Road, so that all the cables supplying Martha’s Vineyard would
not be in the same duct route, minimizing mutual heating effects and reducing the risk of mutual
impacts (e.g., a cable fault affecting other circuits in the duct bank).
The additional cable would also make system serving Martha’s Vineyard more robust in
general, which should improve the voltage profile for all customers including related to the
potential to increase the amount of solar that can be integrated on the Island. The addition of
the 5th cable would permit the existing 23kV distribution system on Martha’s Vineyard, which
is currently supplied by the four existing cables, to be reconfigured so that the loading and total
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customer counts on all five cables are optimized to improve both capacity and customer
reliability. The addition of the 5th submarine cable would also permit an incremental increase
in DER hosting capacity on Martha’s Vineyard. Nevertheless, this will be limited to the areas
of the Island directly fed off the new cable or on 23kV circuits that are relieved by it.
Conclusion on Project Cancellation
At this point, the Company has completed the third phase of the feasibility analysis for
the project, including detailed engineering and site evaluation, along with a detailed cost
schedule. The updated engineering analysis and detailed cost estimate is forming the basis for
a decision to not move ahead with the project.
The Company has decided to cancel the project based on increased project cost and
updated information regarding the future load forecast for Martha’s Vineyard. The increased
load forecast has driven the need for the construction of a 5th submarine cable to the island. The
5th submarine cable installed will meet these future load expectations, eliminating the usefulness
of the Martha’s Vineyard BES. The new cable will allow for the retirement of the diesel
generators without the need for the BES. This coupled with the total project forecast increase
to $23.4 million, has caused the Company to make the difficult decision to discontinue with the
Martha’s Vineyard BES project.
Thank you for your attention to this matter. Please contact me with any questions you
may have.
Sincerely,

Danielle C. Winter, Esq.
Enclosures
cc:

Tina Chin, Hearing Officer
Daniel Licata, Hearing Officer
Greggory Wade, Hearing Officer
D.P.U. 15-120, 15-121, and 15-122 Service Lists

