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1.0 Executive Summary

In recognition of the critical role the electric distribution system will play as a key enabler of
clean energy and electrification over the next 25 years, Eversource has crafteHlehtsic

{ SOG 2 NJ a2 RS NFSMR lwithh i ymbitidus afd detéd plan establishedor the

next five and ten years and a vision for the steps that will be needed to achieve decarbonization
objectives by 2050.

In recognition of the critical role the electric distribution system will play as a key enabler of

clean enegy and electrification over the next 25 years, Eversource has crafted this ESMP with

an ambitious and detailed plan clearly established for the next five and ten years and a vision

for the steps that will be needed to achieve decarbonization objective20%p). Tle 10year

plan increases grid electrification hosting capacity by%&0 3.4 GWenabling 2.5 million

electric vehicles and 1 million residential heat punapsl enables2.2 GW of solarin aggregate,

GKAAa LIXIY | OKAS@Sa K Snlackny the potértidl 6f @ Kleaa energyn n 3 3
grid will support the aggressive clean energy targets established by the Commonwealth of
Massachusetts aimed at transitioning to a decarbonized future. As a result of the infrastructure

and technology platformsicluded in this plan, hundreds of communities across Massachusetts

will be fully enabledh y f Ay S GAGK GKS /2YY2yoSIHEtUKQA wHnp~n
RSEAGSNBR ¢6A0GK GKS AyLlzi 2F GKS /2YLI y@Qa RAC(
justice communities, will require robust, transparent, and meaningful dialog. In this plan, the
Company proposes establishment ofCommunity Engagemertakeholder Advisorgroup

(CESAGIp engage with communities throughout implementation. To ensure rd#bility in

delivering a grid that enables clean energy while becoming more resilient to the impacts of
climate change, the Company has employed careful,-daten planning to ensure the most
costeffective solutions are implemented, including technogloglatforms to increase system

efficiency using clean energy resourc&arther, he creation of a new Géslectric Coordinated

Integrated Planning Working Group, will ensure projects are considered comprehensively. As a
result of the plan, Massachusettsgill experience benefits with respect to health outcomes,
workforce, and economic development.

As a result of the plan, Massachusetts will experience benefits with respect to health outcomes,
workforce, and economic development.
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1.1. Vision: Enabling a du$ransition to a Reliable and Resilient Clean Energy
Future

Eversource is committed to being a catalyst for an equitable clean energy future. This ESMP
LINBaSyida GKS /2YLIyeQa O2YLINBKSYyaAdS NRFRYI L)
theenvie y YSY Gl 2 KSFEfGK FyR SO02y2YAO o6SySFTAGa 27
climate change mitigation, with a focus on delivering positive outcomes in historically
YIENBAYLFEAT SR O2YYdzyAlGASad ¢KS / 2YLI yeé gy LINE LR
platform creates a reliable and resilient foundation to implement current and inform future

clean energy program designspoopel adoption ofcustomer electrification and the integration

of clean energy resources.

With its Clean Energy Climate Platt®g Commonwealth of Massachusetts has established
aggressive clean energy targets aimed at transitioning to a decarbonized future. In recognition
of the critical role the electric distribution system will play as a key enabler of clean energy and
electrification over the next 25 years, Eversource has crafted this ESMP with an ambitious and
detailed plan clearly established for the next five and ten years and a vision for the steps that
will be needed to meet decarbonization targets by 2050.

Equity, Transprency and Engagement

{dzoYA&aaArzy 2F (GKA& 9{at (2 GdKS DNAR az2RSNYAI
FANRG adGSLI Ay AYyONBlFaAy3d GKS GNYyaLl NByoe |
investment decision making. To help inform how ¥ersource can further enhance its
stakeholder and community engagement, Eversourite conjunction with the other
Massachusetts electric utilities proposing the development of @ommunity Engagement
{GF1SK2ft RSNJ ! ROAA2NE DN datativesinu@idlly agréaa Lporydy RS dzL
Eversource and members of the GMAC. The primary objective of the new advisory group is to
develop a community engagement framework that can be applied to the major infrastructure
projects referenced in Section 6.5.1. EBgeirce envisions that equity considerations will be a

core tenet of this frameworkThe Company will continue to work with the GMAC prior to
ddzoYAaaArzy 2F (GKAa 9{at (2 (GKS alaal OKdzaSaida
gather feedback though effective community outreach, especially from environmental justice
communities, to ensure that their voices and feedback are incorporated in this ESMP.

|.
y
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A Comprehensive Plan Based on Common Objectives

As an electric distribution compatyd 95/ ¢ 03 9 @SNE2dzZNDOS Aa NBalLkRya
and reliability of the electric distribution system, including planninand building the
infrastructure and implementing technologies needed to meet the future demands of
electrification and grow& Ay RAAGNAOdziSR Sy SNHe& NBaz2dz2NDSa
multiple clean energy initiatives, including industeyading energy efficiency and demand
response programs and initiatives to support electric vehicle charging as webdernization

of the grid through the deployment of enabling technology.

Historically, these efforts have often been viewed in isolation, with their evaluation and
approval occurring over varying time horizons based on objectives specific to a given initiative.

By transhting the sequencing of the grid infrastructure implementation plan into available per
capita electrification hosting capacity in each city for every year within theyéam forecast

period, his9 { at fAyl1a Ffft GKS [/ 2 YL yabv@iadBapFortNdi a G 2
near and longerm for the first time.

Because a significant portion of this decarbonized future will be derived from the electrification

of gas customers, the lack of complete overlap between gas and electric service territories
presents complications with respect to planning and execution. Consequently, another major
change in the current construct is a proposed integrated energy plan that is coordinated across
gas and electric utilities in the Commonwealth. While the initial focaslévbe on data sharing

and developing a common understanding of gas plans developed by gas local distribution
companies (LDCs) and electric plans developed by the EDCs, the ultimate objective of enabling
development of a coordinated ERDMC longange caftal plan is a necessary component of
NEfAFOofS GNIyaAiridAazy (G2 I RSOFNb2yAl SR ¥-dzi dzNB
leading energy efficiency programs.

Coordinated, AnalyticdBased Planning is the Basis for G&stective Investments

In this period of rapid change, characterized by increasing impacts of climate change,
technology evolution, and the imperative to think differently about ensuringsa transition to

a decarbonized future, the ESMP sets forth a sustainableeffesttive pathto 2050, driven by
analytics, sound planning, and workforce training for those with jobs that may be displaced due
to reduced dependency on fossil fuels. A just transition will require a diverse and inclusive
workforce and close collaboration with allageholdersworking together towardshe shared

goal of a decarbonized Commonwealth across all sectors.

Absent the comprehensive, coordinated plan established in this ESMP, the likely outcome is a
0240 AYSTFFAOASY(H LI Iy YA djectivashydSRthesnbrit Kasel KS  /
adverse reliability outcomes with the Company continually placed in a reactive mode
attempting to increase hosting capacity of the grid out of sync with its original plan and
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associated sequence. Additionally, in such a adencustomers would be frustrated by an
inability to participate in DER and decarbonization opportunities

Rather than reacting to isolated events and focusing on-affisolutions, the ESMP presents a
proactive, thoughtful, and comprehensive approachmear and longterm planning. This
efficient framework maximizes benefits from their associated costs, highlighting opportunities
to focus attention on equitably bringing the benefits of clean energy solutions to all customers,
especially those in environental justice communities.

As the available electrification headroom on each local distribution system continues to
increase with upgrades to the infrastructure, electrification program implementation can be
calibrated with the applicable -electrificatio hosting capacities at individual large bulk
substationsg and by extension in the communities served by those bulk substations. Similarly,
as the available solar hosting capacity on each local distribution system continues to increase as
upgrades are maglto distribution system infrastructure, solar program implementation can be
calibrated with the applicable solar hosting capacities at individual large bulk substqtars

by extension in the communities those solar facilities exist. Planning for efusalar
interconnections ought to be indistinguishable from planning for future electrificatiohhis
linkage between implementation of clean energy programs and grid capacity is critical to
ensuring the Company maintains safe and reliable service whi#tomers electrify and adopt

clean energy resources. Such coordination across clean energy programs and grid infrastructure
capacity in turn drives innovation within every aspect of EDC functioretes, regulatory,
technology, planning, construction, egation, workforce development and by extension, the
overall utility capital planning process.

¢ KS / 2 YLJ- 3hd eaYeaCMa@Sinclude Planned and Proposed Investments Required
to Meet the Challenges Ahead

The Company has an established electric rapens budget supported by existing rate
mechanisms that includes investments in reliability, new customer growth, basic business,
storm repairs, and capacity for peak load including economic growth. As described in Section 6,

as a comprehensive wholeKtSa S Ay @SadySyida | NBE GKS F2dzyRI GAz
support a transition to a cleaner energy future. These programs will be managed in
O22NRAYIGA2Y 6A0GK GKS /2YLIyeQa SadlofAakKSR $)
Significant in@ a G YSYy G Ay yS¢ &addzmadldArAzya Aa FyaAOALNl G
substation projects that are substantially underway (i.e., expected in service by 2029) and
projects that are in the planning stage for 263034.

The fiveyear plan also icludes new investments identified as needed to support and enable
GKS OfSlIly SySNHé& GNIyaAdAz2yT YR da RSAONROGSH
established electric operations budget existing rate mechanisms.
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f  With the sunset of the Compafyd 3INAR Y2RSNYAT FGA2y LXIY Ay
be needed to invest in technology to enable the use of DER as grid assets.

1 Recent findings on the specific threats to infrastructure resulting from climate change
have accelerated theeed to propse an expanded program to harden the distribution
grid.

1 Building upon the established CIP cost allocation framework, the Company is proposing
seven additional areas to support DER interconnections.

1 Focusing on the needs of underserved communities, thengamy has developed an
innovative proposal to support loimcome ownership of solar generation.

There is an Imminent Need to Increase the Capacity and Flexibility of the Electric Grid

Decarbonization needs are driving a seismic shift toward clean enesgynees both on the
supply and demand sides. The Compdmegan with the/ 2 Y'Y 2 y ¢ Sgbals (inKnGdritlin
development of the plang translating the clean energy goals and climate vulnerability
challenges into one comprehensisafe, reliableand resilient an. The significant shift toward
intermittent renewable supply side resources coupled with the once in a generation increase in
electric demand are placing a significant stress on the current gritiving the need to
significantly upgrade the grid infs&ructure capacity as well as invest in the people, process, and
technologies necessary to modernize the future grid operations. During the same time horizon,
climate change is driving a significant negative shift toward increased frequency and inténsity o
storms in New England which drives an urgent need to harden the electric infrastructure. As
detailed in Section 4, these stresses are not theoretical outcomes in a distant future. Rather,
they are the reality on the system today and as shown in Se8titime economic growtidriven
electric demand increase is imminent.

To continue to provide safe and reliable servical meet the imminent demand increases by

2035, the Company needs to construct fourteen new and upgrade twelve existing substations.
Evesource views bulk distribution substations as clean energy hubsctieate the necessary
headroom on the electric systeno accommodate future system demarahd electrification
supplyandare therefore a crital element of thé 2 Y LJ- y e QRaurthér,{tcacorndnue reliable
integration ofs2 f  NJ ySOSaalNE G2 YSSG GKS LI OS 2F (KS
Plan, the Company also needs to construct three new and upgrade fourteen substations.
Addition of these new bulk substations would alsmguire associated new transmission lines.

¢tKAa OOSESNYGA2Y 2F (N¥yavYAaairzy |yR RAAGNRO
environmental permitting reform to allow for the large number of major bulk substations and

their associated tramaission upgrades to move through their project lifecycle in paralel

ensuring electrification is not enabled in one community at a time.

There will be multiple solutions required to cost effectively meet the need for increased
capacity and flexibility. Adding new substationghat transform power between the
transmission and distribution systenis the foundationto make a meaningful and sustainable
5| Page
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step-change in the amount of load and generation an area can accommodate. The need for
new substations inf £ £ | NBFa 2F (GKS /2YLIlyeQa &aSNWAOS
Substations alone, however, wilbt be adequate taleliver on relatively lowcost opportunities

to integrate clean energy DER as grid assets on the distribution system. Whereas new
substations will dramatically increase capacity, when paired with technology to optimize the use

of nontraditional grid assets, such astual power plants @VPE), the combination makes the

most of both solutions in a way that is sustainable and reliable

Guided by a Vision for 2050

¢CKS /2YLI yeQa |aasSaaySyd 2F 020K (GKS ySSRa |y
Aa Ay fFNHS LI NI AyF2NX¥SR o0& AGa GOASg 2F 6K
objectives for decarbonization by 2050.s Mescribed in Section 8, driven by heating and
transportation electrification, the electric demand growth will continue to rise beyond 2035.
Decisions taken in the near term must ensure that the infrastructure buildout is not undersized

and avoid shorterm design thinking. As described in Section 9, however, infrastructure
investment alone will be insufficient given the magnitude of the challengaovation in rate
RSaA3dys aArAldGAy3d YR SY@ANRYYSyGlrf LISNNALENY T N
implementation, continued investments in Energy Efficiency, clean energy policy, and
technology enablement will all be a part of the solution. Specifically, policy designs to
incentivize specific heating electrification technologies, managed chaojjielgctric vehicles as

gStt la AyOSyiliA@Sa F2N g2NJ LI I OS OKINHAYy3 4
infrastructure buildout to drive increased efficiency of the overall plan. Eversource is committed

to continue playing an active role in shaping thlkse areas in support of a cleaner energy

future.

Finally, like every longerm plan, the 2035 to 2050 plan is not a static plan. By linking the
/| 2YY2y Sl taKQa OfSIy SySNHeée LJXly 2y &aLISOATAO
continuingtowdNJ 6AGK (GKS LI2tAO0e YI1SNR 2y FdzidzNBE A G ¢

1.2. PlanOverview anddlignment with the Clean Energy and Climate Plan

¢CKS /2YLIlyeQa 9{at KIFra 06SSy RS@St2LISR (2 YI1S
climate and energypolicy goals articulated in Section 53 of Chapter 179 of the Acts of 2022 (An

I OG S5NAGAYy3a [/ fSHY 9ySNHeé YR hFFaK2NBE 2AyRT
§8§ 92B and 92C. @ LINPQPGARAY3A | O2YLINBKSYyaAdSnvadthrSs 2 7F
building a safer, more reliable, more resilient electric distribution system and providing options

to customers to engage in the clean energy transition, the ESMP provides a complete roadmap
detailing the drivers of investment needs and priogtiz solutions to maximize customer

benefit, with a focus on historically marginalized communities.
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Specifically, the plan is represented in two different time horizgise TenYear Plan anthe
20352050 Plan.

20242035

Taking into consideration expected impacts from large step loads, electrification of heating and
transportation, and offsets driven by energy efficiency abER the result is a projected 16%

increase in net electric demand in the tgrar forecast periograising the total peak demand in

the Commonwealth served by Eversource from 6.1 GW to 7.4 GW. Results are provided for
SIFOK 2F (GKS [/ 2 Y LI 16 éneekithiddermaydyinkrgad&k SNB/IA 2 ightagad Q&

plan to maintain safe and reliable seimcludes construction of fourteen new substations and
upgrades to twelve existing substations. Further, to continue reliable integration of Solar
ySOSaalNE (2 YSSi (GKS LI OS 2F (GKS /2YY2ysSIt(
also needs to condgict three new substations and upgrade fourteen existing substations. The

plan also includes battery storage systems inMetro Boston and Southeast regions, as well as
construction ofa newand replacement of an existing undersea cablg a I NI Krl.Qa =+ Ay S@

These bulk substation upgrades ainétastructureadditionsby 2035, in aggregate, increase the
electrification hosting capacitpy about 180% o 3.4 GW.Theupgradesinclude one approved,

five pending and seven negdlINR LJI2 a SR / I LIAGI E Ly @SadySwih tf I ya
the load-driven upgrades enable2.2GW of solar at a bulk station levdleyond the

I 2YY2y 6SI f ( Koa2%ohits 805@gpdiShese upgrades are necessary to ensure
imminent electic demand on the grid can continue to be served with sufficient capacity on the
distribution system, and in doing so, creates available headroom to enable electrification.

Overall, b the extent the electrification and solar programs are coordinated witd grid

capacity upgrades, this ESMPyiar plan enables36% of the/ 2 YLI Y& Q& Hnop LISI |
which includes 100% of the 2 YY 2 Yy 6 S I { dbjédiives. i evenpsupports 100% of the

[ 2YLI yeQa wnnn FT2NBOlFad>x 6KAOK | KAQA ydeanyOf dzRS
energygoald y 9 @S NA 2 dzND S QérossitkeNEdisaiSe terrfoNNEBOA52 s ikalshe
electrification headroomtherefore enables2.5 million Electric VehiclegStatewide)and the

equivalent ofl million residential Heat PumgStatewide)

In Section 9, the Compamyso proposes a new DER planning framework to address outstanding
gaps as well as different cost allocation mechanigrexpanding on the CIP cost allocation
method by accounting for future customer electrification nsewhile proactively building the
infrastructure to support future solar growth in higiotential areas not currently designed to
interconnect solar.

The Company recognizes ththats major infrastructure investmerg specifically additiorof new
substatiors required by 2035, to ensure that the distributioaystemis able to support the
projected electric demand (from both load and DER), will require thoughtful engagement with
the local communities to assist with site selection, design and constructionstemiswith the
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also require extensive street distribution line upgrades or new distribution lines to ultimately
relieve loading on existing distribution feederctive stakeholder engagement in the EDC
decisionmaking process for new bulk substations is critical to the successful execution of these
projects.

In addition to these infrastructure capacity plansflecting the increased challenges of
maintaining serice levels given the impacts of climate change, the Company is proposing to
increase investment in strategic undergrounding and other hardening progoaersa tenyear
period,to provide a 14% improvement in all customer outage minutes, including majonst

Building system capacity with substations and battery storage systems will provide a critical
foundation for enabling electrification and reliable interconnection of DERs. A comprehensive

and costeffective total solution to address barriers to méey 3 G KS [/ 2YY2y gS|I| €
energy objectives, however, must include technology platforms that support customer
engagement and the use of DERSs to provide grid services to increase flexibility and address local
constraints. One of the most important foundi A 2 y I f Ay @SadySyda Aa (GKS
of AMI. By 2028, all customers will have greater insights into their usage information and more
tools to engage in demand response and clean energy programs. To support the use of
customerowned DER as aidrasset, the Company is proposing investments that will enable the

use of VPPtechnology to address system constraints and defer the need for system upgrades

into the future where applicable.

2035-2050

The base case shows the Company increasing its overall system electric demand from a 6.1 GW
summer evening peak to a 15.3 GW winter morning peak by 20BB. is an unprecedented
increase in electric demand driven by a combination economic developmenglanttification

of the heating and transportation sectorEhe majority of this 150% increase in electric demand
by 2050 is driven by electrification of heating needs (about 50%) with the remaining driven
primarily by electrification of transportation need25%) and normal load (25%fe large bulk
substationsin the ten-year plannedhave a significant impact on increasing the electrification
hosting capacitg, which results in th@VMA-region being best positionegt a regionalevel)to

fully enable eletrification, followed by MetroBoston Southeast and Metro Westwith capacity
deficiencies 0BO0MW, 1.7 GWand 2.0 GWrespectively to enable the full 2050 electrification
future. With the addition offour new bulk substations andpgradesto eleven substations
planned beyond 2035Metro Boston will be well positioned to enable the full 2050
electrification future reducingthe aggregated 4.6 GW capacity deficiency to 3.3 GW (1.7 GW in
Metro West and 1.6GWin Southeastafter planned upgradeveyond 2035n those regions
alsg. To close this3.3 GWgap, outside of other solutions, the Company would need to
construct eleven additional new substations in the MetWdest andten additional new
substationgn the Southeast rgion.
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However, slutions beyond large bulk substation additions are needed. These solutions may be
different for each subregion (excludinghe Western sukregion) where capacity deficiency
remains. The distribution grid would benefit from transition to electrified district heating in
Metro Boston, more residential customers adopting grotsalirce heat pumps in Metri@vest

and Southeast (if scalable), stronger intiees for workplace EV charging in MeBoston and
managed charging for EVs at homes. Additionally, closer coordination across gas and electric
companies would provide more visibility on heating demand to inform +siihg electric
upgrades Additionally, transparency is also needed onddfivered fuels as their propensity to
adopt electric heating may be more organic.

1 Metro Boston:With the addition of two new substations and upgrades to eight substations
in this region, Metro Boston is wedositioned to enable the full 2050 electrification growth.
Additionally solutions like electrification of the steam district heating syst@mith service
directly from the transmission systenm) the downtown areaould helpreduce the need for
individual building heating electrificatiorredudng the associateddemand and thereby
further improving the available distribution bulk substation headroom.

1 Southeast: In this subregion, the majority of the 1.6 GW capacity deficiency can be
attributed to electic heatingg given the larger homes, on a per capita basis, the electric
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heating demand is substantially higher than in other-sapions. Given that the Cape area
gas heating is serviced by National Grid, closer-Ed@astric coordination with the LDCs
aaoss utilities would inform how much of the building space requires heagiagd how
much of the building space is empty during winter monttend therefore, may not need to

be included ingrid electrificationplannedcapacity despite homeowners convergi to air
sourcel heat pumps(ASHR)Further, given that distances between homes are substantial,
single entity grouneSource heat pumps (GSHPs) deployed in this-gegion would be
significantly helpfulg albeit with higher upfront capital cost. More spécally, if 50% of
residential homeowners (assuming yeaund occupancy) install GSHPs, the 1.6 GW electric
capacity deficiency compresses to 1.1 GW. This in and of itself, reduces the need to
construct new bulk substations froten down to four. If managed electric vehicle charging
could effectuate a 20% reduction in EV load, it coptdentially further reduce the capacity
deficiency to 0.9 GW, potentially driving down the number of new bulk substations from
four to three.

1 Metro West: In Metro West, almut 40% of the demand increase beyond 2035 results from
Electric Vehicle charging. While it is evident from current academic studies that the majority
of EV charging occurs at homes, with policy designs including facilitation of subsidized
workplace chargig, some of that electric vehicle charging demand could be shifted into
Metro Boston to take advantage of the electrification hosting capacity created by the newly
constructed bulk substations in this period. Also, because of the significant pool ofegehicl
plugged in, staggered charging and other managed charging initiatives can then be deployed
in downtown areas to optimize demand over the workday tipexiod. Becausehe
Companyalready incorporate this assumption into the load models developed by megio
Eversourceasserts the importance of this design to reduce the overall EV charging demand
driven infrastructure build out. Like the Southeast, if 50% of residential homeowners were
to adopt GSHP in lieu of ASHP, the 1.7 GW capacity deficiency is cesdpied.2 GW by
2050, which in turn reduces the eleven new bulk substations needdtetro Westregion
beyond 2035 down t@even If managedelectric vehicle charging were able to effectuate a
20% reduction in EV load, it coypdtentially further reduce the capacity deficiency to 0.9
GW, potentially driving down the number of new bulk substations fevento three.

The Companhasexplored other mechanisms to manage electric demand reductions but finds
some specific applicatis such as Electrification Heating Demand Response as difficult to yield
tangible demand reductions sufficient to defer or avoid necessary grid upgrades. The Company
is also investigating the potential for more flexible load, through mechanisms such &s win
active demand response of process or water heating load as well as vehicle to grid, but these
areas are in too nascent of a stage for Eversource to develop a potential load reduction at this
time. The Company will continue to work with solution prov&léo increase the viability of
these technologies to suppress demand increases and improve system efficiency.
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Another critical component of achieving a just transition to a clean energy future is rethinking
rate-designs. The Compamasexplored some of he foundational principles of ratdesign and
recognizes the need for further collaboration on specific proposals. While the Company does
not specifically propose new rate designs in its ESMP, the Company acknowledges a collective
need to shift away fromalumetric rates toward demand chardgmsed rate designs to ensure
GKFG ySOSaalNE dziAftAde AYTFTNIAGNUHzOGdZNBE Ay@Sady
program costs are recovered from the broadest customer segments, while ensuring that usage
in this electrified future is not being penalizedAs the Companymoves to an increasingly
electrified system, it is important that careful consideration be given to cost allocation and rate
design principles to ensure a just transition. In particular ith@limportant to design rates and
allocate costs fairly so as not to shift costs around or dweden any particular class of
customers. The Company is concerned that the transition to an electrified future happens in an
equitable and just manner and supp® the establishment of the Equity Working Group as part

of the GMAC to address concerns.

Finally, certaird SY STAGa 27T ( Kafe décaméntiid yh&Serdon 9@fittaparticular
attention to workforce development, economic growth, and health outes. The Company
reiterates its commitment to expanding on successful programs to hire and train the workforce
of the future and outlines estimates of total job creation potentiabpproximately20,000 jobs

over the tenyear period. The Company alsstimates an incremental economic development
benefit to the Commonwealth ciipproximately$2.9 billion over the tefyear period due to its
ESMP. As an enabler of clean energy solutions, the ESMP will result in improved health
outcomes for Massachusetts giglents, including those disproportionately impacted by
environmental pollutantand heatrelated ailments.

1.3. Servicelerritory Overview

Eversource distribution systems can be broadly segmented into fousregyibns: Eastern
Massachusetts (EMAYorth Metro Boston EMANorth Metro West Southeast Massachusetts
(SEMA) and Western Massachusetts (WMA). Eachieggibn has its unique set of clhethges for

which the EDCs must develop planning solutidvistro Bostonand Metro West areas have
aSSy | aAIYATFAOLYG AYyONBFaAS Ay StSOGNARO RSYI )
areas such as life sciences laboratories as well as broadeomio growth that surpasses most
regions in the nationMetro Boston is also exposed to an elevated risk of coastal flooding due to
climate change. In the past decade, however, Eversource has only constructed three new bulk
distribution substations inMetro Bostonand Metro West ¢ one in the Seaport district of
Boston, one in the town of Brightoand another in the Longwood Medical area. Due to this
pace of economic growth surpassing the pace of construction of large new distribution
infrastructure upgrads, the available distribution capacity headroom has rapidly diminished.
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This has accelerated the need for construction of foew bulk substations and expanding four
existing bulk substations by 2029 in tMetro Bostonand Metro Westregions to continudo
maintain a robust and reliable electric service, especially in the light of future electrification
needs. These bulk distribution substations, or clean energy hubs, create the necessary
headroom to accommodate future system demand and electrificatigpgpuAdditional details

on adjacent substation capacity deficiencies ameliorated with these new bulk substations are
included in Sections 4 and 6.

While the greater Boston region is experiencing capacity deficiencies due primarily to significant
load grovith, the SEMA region has seersignificant growth irDER primarily solar photovoltaic

(PV) generation and PV combined with battery energy storage systems (BBSSurrent
installed solar in conjunction with queued interconnection requests, have reached 55% of peak
demand in the Southeastern regiohhe impa&ts of high penetration of invertedbased, variable
generation on the system lead to capacity constrametsulting from reverse power flonduring
off-peak hours and voltage issues on the distribution syst€his has accelerated the need to

not only congruct or expand eight bulk substations in the region but propose alternative cost
allocation mechanisms to equitably distribute costs of infrastructure upgrades based on
benefits derived not just by solar developers but by distribution customers broaptyrades to

these bulk substations coupled with transmission upgrades would enable about 1 GW of clean
energy from solar PV on local distribution systems in southeast Massachusetts to be supplied
via the transmission system into distribution systemsvViatro Bostonand Metro Westload
centers. The Cape region of SEMA is also particularly exposed to high wind speeds during
storms, necessitating hardening upgrades focused on this subregion discussed in more detail in
Section 10.

The Western region has also sea significant growth in solar PV with current installed plus
gueued interconnections reaching 63% of peak demand in this region. Additionally, this region
has traditionally been designed to supply power to sparse and geographically distant customers
through very long overhead distribution lines, typically over 20 miles, which are significantly
bulk exposed to causes of outages. With the additional impacts of climate change, the need to
harden these distribution systems through a combination of strategaeugrounding, creation

of new bulk substations to reduce the distribution line risk exposure and rebuilding overhead
structures is even more urgent and further explained in Section 10.

While upgrades to the distribution systems to increase capacity atieatrto enable a reliable
transition to a decarbonized future, there are other existing distribution capital programs that
FNBE ySOSaalNeE G2 O2ylGAydzS G2 YIFIAYGFrAYy &aFrFS |
Extensive reliability programs ensureaththe aging infrastructure continues to be upgraded
using quantitative datalriven approaches to inform efficient replacement decisions.
Investments in technologies support reahe operation of the grid, including communications
infrastructure, outage rmnagement systems and geographic information systems to maintain
asset data.
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1.4. How Customers Will Experience tldest and Equitable Clean Energy
Transition

As the clean energy transition impacts the generation, transmission, and distribution of
electricty in support of a cleaner energy future, customers will be increasingly empowered with
options to engage in clean energy solutions and ttmi®ianage energgonsumption anaosts.

Achievinga justtransitionrequires tackling the challenges faced bynrounities and workers as

they shift toward sustainable livelihoods, while aleosuringthat the benefits of the zero
carbon and resilient economy are shared fai@ye of the core tenetsf this just transition is
therefore ensuring equitable access tosafe, reliable, and resilient electric power systand
empowering the workforce necessary to execute on this ES®iBtomers in the modern era

are increasingly reliant on their electric service for daily living @madsportation; this is
especially imprtant for customers disproportionately impacted by power outages due to
economic or health constraints. As climate change increases the frequency of major storm
events, the challenge of maintaining reliable service will increase. Customers requireta plan
ensure that, despite growing threats, power will be available when it is needed. The Eversource
ESMP is aimed at building a more reliable and resilient grid, ensuring no communities are left
behindandunable to benefit from the clean energy transitio

Unlocking the full range of customer benefits from the clean energy transition will require a grid
that is flexible and able to respond to a variety of customer and community needs. The
investments under thd&versource ESMflect a future where urlan communities investing in
electric buses for public transportation will ndie delayed by the need to build out
infrastructure to meet their specific need. Rural areas seeking to support community solar
projects do not have to wait for the interconneati queue to clear before moving forward.
Businesses with flexible load will have multiple options to monetize their energy management
while reducing their carbon footprint. Homeowners seeking to install a heat pump will not have
to wait for local grid ugrades to enable increased load. Customers seeking out opportunities
to lower their electricity bill will have greater access to information and suggestions for
efficiency programs. In short, the grid vii# not abarrier tobut an enabler othe benefts of

the clean energy economy in Massachusetts, regardless of how customers want to engage.

In addition to providing a safe, reliable, resilient, and flexible electric system, the grid of the
future will be characterized by technologies that directlypmwer customers. One of the most
significant changes for Eversource customers in the future will be the introducti&iMbfThis
will enable increasedcustomer access to more granular usage information, improving the
Odzai2 YSNXaA dzy RSNRUIYRAY3I 2F SySNHe al @gay3aa 2L
to be powerful for the customer when combined with new rate designs and participation in
energy efficieng programs and demandesponse programs. AMI will also improve the efficacy
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of customer information tools such as load disaggregation applications. Customers will benefit
from more timely updates from the Company, such as-oyide high bill and customelirected

bill alerts, which are service offerings proven to be of value to customers. In addition, call
center representatives will have access to more granular,gatding them in a better position

to help customers understand how changes in theirgesanpact changes in bill amounts and
recommend participation in energy efficiency and demand response programs. Another
customer benefit of AMI technology is improved frequency and precision of communications
during outages and storm restoration, as wesl reduced time for meter transactions, including
the expedient and efficient activation of neserviceconnections.

A just and equitable transition will require a greater focus on ensuring customers with
economic, health or language constraints havegéded and specific access to the benefits of
clean energy. With AMI, for instance, customer communication about ways to access features
such as high bill alerts will need to be available in multiple languages-income customers

who previously believe investing in solar generation was out of redatanciallymay benefit
FTNRY GKS [/ 2 YL} ye Qi iigaRingiesSibed iBéctions. The2bMidoityf
system capacity and infrastructure to accommodate increased load will need to comsigisr

to prioritize support forenvironmental justicecommunities thatwant to reduceair pollutionin

their homes and communities througtectrification ofhomes andpublic transportation fleets.

Over time the Eversource ESMP investments will fatdithe equitable clean energy transition
These investmentare designed to maintain and improve customer reliability and resiliency as
more clean energy is added to the grid, provide more direct clean energy options for customers,
and give customers mordata and information for them to make the right decision for their
individualpower needs.
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1.5. Demand Assessment and Investment Drivers

Eversource has made substantial advances in its advanced forecasting and modeling
capabilities. For instance, Eversourgav has the ability to project with hourly granularity the

AYLI OGa 2F GKS /2YY2yeSIftaKQa /Sy 9ySNBHe /f
GKS 20t RA&AGONRAROdzIAZ2Y &aedailisSvyaod ¢KS 5SLI NIYSyY
forecastng tools, partnerships with MassCEC and withangcoming firms focused on
developing analytical software, have provided the Company with the ability to forecast: (a)
customer propensity to adopt rooftop solar; (b) economic growth of ground mounted solar

using a combination of hosting capacity, land use permitting rules and costs; (c) customer
adoption of electric vehicles and associated charging location and time periods; (d) new large
customer connections in terms of locations, magnitude and uncertaantyl;, (e) heating space

demand at different weather conditions into electric demand with conversion to heat pumps.
Eversource is able to overlay these projections onto existing hourly load shapes to recreate
future hourly demand shapes resulting from the ¥ Y2y ¢ S| £ (i K @tia disti2atianOA S &
feederlevel, geographicallfargeted granularity. These innovations in advanced forecasting are

a prerequisite to efficient EDC capital investment decisions by pinpointing where the constraints

on the distribution system are projected to manifest.

The result of this idepth forecasting and modeling is a project2@®b increase in net electric
demand in the teryear forecast period, raising the total peak demand in the Commonwealth
served by Eversource from 6.1 GoV7.4 GW.

The resulting headroomg endogenous to the forecast overlaid on the infrastructure capacity as

well as internally consistent with the major bulk substation upgrades and associated
implementation timeline¢ is translated into a kW per Capita dadie electrification hosting

OF LI OAGe Ay SIFEOK YdzyAOALI fAGE GAGKAY 9@SNAE?2
capacity in each municipality can be further expanded into each community within a
municipality¢ specifically larger cities liketZiof Boston that may have specific neighborhoods

supplied by different large bulk substations. This information now equips city planners and

policy makers to drive electrification programs into these communities to maximize clean
energy deployment whilelso aligning with the capacity of the grid in those local distribution
systems.

The Commonwealth of Massachusetts has outlined ambitious objectives to decarbonize by
2050 in its Decarbonization Roadmalnere are many different pathways to achieving these
greenhouse gas (GHG) and-zeto emissions goals with varying impacts on the electric system
However, they all have in commoran increasein demand on the electric system by
unprecedented amountsdue to supplying all the energy needs that are today bemgt
through statewide gas infrastructure€., liquid fuel distribution networks, and gas stations) via
the electric power system. The base case shows the Company increasing its overall system
electric demand from a 6.1 GW summer evening peak to a 1®/3w@ter morning peak by
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2050. The majority of this 150% increase in electric demand by 2050 is driven by electrification
of heating needs (about 50%) with the remaining driven primarily by electrification of
transportation needs (25%) and normal load (35% a sukregional level, the proportion of
electrification impacts between heating and transportation vary. The Western region sees a
higher proportion of transportation electrification demand relative Metro Boston resulting

from longer average drimg miles and associated charging demand. On the other hand, the
Southeastern region sees a higher proportion of heating electrification demand relative to other
regions due to a significant amount of commercial space and larger homes. Tiyeaen
plannedlarge bulk substations have a significant impact on increasing the electrification hosting
capacity offset by economic development driven demand increase. This drives the Western
Massachusetts region to be best positioned to enable electrificaf@na egional level)
followed byMetro Westand then bySEMA Despite significant new bulk substation additions in
Metro Boston(documented withinSection6) and the associated 2 GW increase electric
demand hosting capacity if the infrastructuredsployed as plannedMetro Bostonwill only
narrowly meet the regional electrification demand of 2050. IMetro West and Southeastn
regions, Eversourcestill identifies approximately 1.7 GW and 1.6 GW capacity deficiency
respectively needed to enable tHall 2050 electrification futuret a regional levelln Western
Massachusetts, the 2035 bulk substation upgradeshe tenyear planenable the full 2050
electrification futureat a regional levelin addition, the Company projects another 2.4 GW of
aggegated bulk station capacityill be required to interconnect the projected solar build out.

Additionally, thisSectionl f a2 Ay Of dzZRSa GKS / 2¢rdebgyphi© dolarF 2 NB O
development considering land costs, interconnection costs in aligimwith the

I 2YY2y6SItaKQa &zt N -@didhab sokr folebabte BeCtlies lyered it KS &
with available hosting capacities in these regions after the implementation aetivgear plan.

These granular sukegional solar forecasts inturgi¥ 2 N G KS / 2YLI y&Qa LX Iy
proactively upgrade the distribution infrastructure to enable solar above and beyond the
interconnection queue.

Finally, because these forecagtdoth solar and electrificatior are so significant above and
beyord the ten-year hosting capacity, the locationaipecific growth forecasts and associated
pace of the growth are critical to informing the utility on where the bottlenecks will be and by
when. This is why significant dadaalytic and forecasting advancemnts have been put forth

by the Company in building adoption propensity modeling approaches to deliver locationally
specificforecasts.

Stakeholder Engagement and Feedback

Reliable electric service is vital to public safety, the health and welfare ofdimenGnwealth's
citizens, and sustainable economic development opportunities. To promote a more resilient
a2aidsSYy FyR (2 LINPLSNIeée LXFYy F2N YR RRNBaa i
infrastructure needs to be implemented in a timely manner. ldor, asEversourcdransitions
16| Page
EVERS=URCE



to this cleaner future, proposed utility investments must achieve both equity and clean energy
objectives. Eversource believes these energy justice and reliability goals can be accomplished
simultaneously and this balance IWimprove i K S / 2 Ycallkectivé Su&cess in achieving
shared clean energy goals. To ensure tlatrsourceoperates under a common set of
definitions, in Section 3, Eversourcebegirs by defining Equity and adopting the state law
definitions of Energy Beefits, Environmental Benefits, Environmental Justice, Environmental
Justice Population and Meaningful Involvement.

Stakeholder engagement fsundational to ajust andequitable energy transition and is at the
core of how Eversource intends to develop jpats associated with itESMPAs the energy
sector moves toward a cleaner energy future, the opportunities and challenges of this transition
must be considered with a commitment to equity to maximize benefits Ewersource
customers. This can only bemk through deep and committed stakeholder engagement. To
that end, Eversource habuilt an equity-focused=outreach pan that is based on the idea to
build an engagement approach in partnership with stakeholders that have not historically
participated in the project development and regulatory process, such as those customers living
in environmental justice@nmunities.

To help inform how Eversource can further enhance its stakeholder and community
engagement, Eversourcand its peer EDCs amroposing the development of &ommunity
Engagement{ (4 {1 SK2f RSNJ ! RGA&A2NE DNRdzL) 6da/ 9{! DE0 X
agreal upon by Eversource and members of the GMAC. The primary objective of the new
advisory group is to develop a Community Engagement Framework that can be applied to the

new bulk substation ESMP projects documentedSection6, before they are submitted tthe

DPU and/or the Energy Facilities Siting Board (EFESBjsourceenvisiors this Community
Engagement Framework will be -developed and informed by key communitased
organizations who have established trusting relationships in communities.

The Commuaity Engagement Framewordutlined in Section 3will evolve and improve over
time, leveraging lessons learned from real experiences. Eversource firmly believes that the
recommendations outlined inSection 3 puts the Company on a path towards receiving
comprehensive, diverse feedback that will lead to an inclusive set of ESMP activities that
generate benefits in all communities across the Commonwealth.

1.6. Fiveyear Electric Sector Modernization Plimvestment Summanand
Outcomes Achieved

14 RSGFIAESR Ay {SOGAz2y 71X (GKS /2YLIlyeéQa 9{a
/ 2 YL y & and teFyka® Bvestment plans. Over the figeS | NJ LISNA2RX (GKS |
existing plan calls for investing $4.5 billion in capital on electric operatindsiding peak load
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and capacity projects; and $1.0 billion on clean energy enablement, including AMI, CIP, and
solar projects. In addition, the Company is proposing and additional $0.6 billion in new
resiliency and technology platform capital investmertsK S/ 2 YLI y& Q&4 OdzNNB Yy i
$475 million in annual operations and maintenance expense for electric operations and
operations support, $540 million in annual energy efficiency, electrification and demand
response incentives, and is proposing additil operating expense with the implementation of

YyS6 LINPINIYa (2 SylroftS 59w (2 hiNPDdstRétpNA R &S
totals $12.1 billion with expenditures relatively flat yeareryear.

The outcomes resulting from these expetudes are diverse and impact all customers. In
addition to these investments, the Company will also need to invest on the transmission system
(and associated siting and permitting impacts) to supply the distribution infrastructure. The
following is a summary of the benefits that will accrue as a result of the ESMP:

Safety Every project to design, build or maintain an Eversource asset takes into consideration
opportunities to keep employees and the public saftnvestments to replace aging
infrastructure eliminate older equipment, such as antiquated oil switches that have a higher
operational risk profile than the current technolog®ther investments deploy equipment using

SlidzA LIYSYy G aidlyRFNRa YR ¢2N)] YSUK2RAine8®l G | RFK
ensure worker and public safety.

Stakeholder transparencyA robust stakeholder engagement process will alfodiverse group
of interested stakeholders to proactively engage and have a voice on a just transition to enable
clean energy.

Grid reliability and resiliency.Reliabilityinvestments wildriveA Y LINE dSYSy Ga Ay GKS
existingreliability metrics. Further, as described in Section 10, the Company is proposing a new
resiliency program to focus investment specifically on lessethiegoutage impact of major

storm events and floodingThis program is targeting a 14% reduction iAratustomer minutes

over ten years by investing in targeting undergrounding, vegetation management and overhead
storm hardening.

Facilitation of theelectrification of buildings and transportation. As a result of the plan, at the

end of theten-year period, the Company will have increased the headroom of the system to
accommodate an incremental 2.5 GW of electrification load across its servicengrrithis
STF2NI ¢Aff 06S O02YLX SYSYGSR o6& (GKS [/ 2YL} ye Q:
programs that work to minimize loading from new and existing buildings work will be
complemented by the Companyemergy efficiencyrograms supporting nobnly the reduction

in energy use but increased electrification and robust demand response prodtamilé also be
complemented by managed charging programs that minimizing the loading impact of electric
vehicles added to the systemThese programs wilb S O22NRAY I GSR 6AGK 0
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introduction of AMI as a tool to empower customers to actively participate in clean energy
programs, including tim&arying rates.

Integration of distributed energy resources Eversource has a longstanding commitmeémnt

improving the interconnection process and implementing projects to facilitate the integration of
DERonitssystemLy G201t GKS /2YLIlyeQa SEA&alGAY3a | yR
incremental 1.0 GW of bulk station hosting capacity to en&#R interconnectionln addition,

0KS / 2 YL ye-QB buk gt&iGNipgsadey will add an additional 0.9 GW of hosting
capacity h i KSNJ AYAGALFI GABS& FTAYSR G 59w AyadSaNI: Gaz,
to support the use of DER to pride grid services.

Avoided renewable energy curtailment.The benefits described above related to DER
integration will also help avoid renewable energy curtailmewtith increased system capacity

RdzS G2 GKS /2YLIlyeéeQa /Lt dwlhe PweKiSstdices dvieieSY  dzL
facilities trigger the need for extensive system modifications and thus the option to be curtailed

due to voltage or capacity constraintgurther, as a part of its 2022025 Grid Modernization

Plan, the Company imvesting in dynamic DER interface technology that enables remote
communication and control of customer DER facilitiégth this technology deployed at a DER

facility, operating agreements can be established that reduce the number of hours a facility wil
require curtailment.

Reduced greenhouse gas emissions and air pollutatsk S/ 2 Y LJ-agddeRyear plang S
allocated significant investment to initiatives that will directly and indirectly contribute to the
I 2YY2y St iKQa 3INBBdidichagmalS I & SYAaarzy

The following are Company investments included in the-ye@r plan that will directlyand
indirectlyreduce greenhouse gas emissions

1 Eversourceowned solar

Systenefficiency andine lossreduction

Eversourceperations

Energyefficiency and demand response programs.

Investments to increase hosting capacity and enable. DER

Encouraging DER as a grid service.

Investments to increase headroom to support electrification of transportation and
heating

1 Electric vehicle progras.

= =4 =4 -4 -4 -9

Avoided land use impactsEversource fosters the lortgrm vitality of the landit is a part of,
and the Company promotes diverse native habitats through land management and
preservation. 9 @S NB 2tceidddi$ion distribution and vegetation mammgent divisions
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work to minimize the impacts afs operations on habitats that support a variety of species
within its rights of wayd ROWS).

Minimization or mitigation of impacts on the ratepayers of thEommonwealth. Eversource
recognizes the finamal impact of electricity costs on customergVorking in four areas, the
Company is working to minimize costs of its plan to ratepayé&isst, the Company is
minimizing costs of infrastructure with planning optimizatiddecond, the Company recognizes
that planning the grid of the future will take multiple complementary approaches to ensure the
most costeffective solutions are implementedAlthough there is an imminent need for system
capacity driving the need for substation development, the Compayproposing to
complement these projects with technology platforms and demonstrations to support the use
of DER to provide grid service$his is a costffective solution, leveraging existing and new
customerowned DER in a VPP approach that uses asksptoyed for other use cases to
provide grid services.Third, the Company actively seeks out opportunities to empower
customers to lower the energy usage to reduce coft9d S NA 2aizND I8a@siSave energy
efficiency programs for 2022024 are expded to have a total passive peak load reduction
around 20 MW per year.This reduction directly reduces energy costs for participating
customers.Once fully implemented in 2028, AMI technology will produce data and insights that
can be utilized to createnformation and alerts for customers to be able to understand and
manage their electricity usage and costs. Fourth, in addition to developing a comprehensive
investment plan that meets the need for safe, reliable, resilient infrastructure that enables
eledrification and clean energy at the lowest possible cost, the Company supports efforts to
ensure costs are equitably shared among ratepayers.

Improvements to the distribution system that will enable customers to express preferences for
access to renewablenergy resourcesOne of the key transformational investments included in

0KS |/ 2 YLlysaRpa is tha it®duction of AMI for all residential and commercial

electric customers.For customers, AMI will enable increased access to more granuaeus
AYF2NXYEFGA2YS AYLINRPOGAY3I GKS Odzad2YSNR& dzy RSNAG |
¢CKS /2YLIlyeQa aSyaS 2F dzaNBSyOe (02 O2¢isAydzS
exemplified by the imminent capacity deficiencies in multiple areas whichinegypgrades to

four bulk substations, all by 2024. The Company is already engaged in local community outreach
efforts and petitions to the Energy Facilities Siting Board (EFSB) have either already been

submitted or shall be imminently to ensure timely ilementation of these urgently needed
new bulk substations to maintain safe and reliable service.

Within the subsequent five years, (20252029) the Company will need to upgrade six bulk
substations, construct five new substation®2 y & i NUzOG | ySg dzy RSNESH
Vineyard, anctonstruct two Battery Storage systems in Hyde Park in Boston and Industrial Park

in New Bedford to maintain safe and reliable service.
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These bulk substation upgrades and additiog029, in aggregfe, increase the electrification

hosting capacity by 1.8W. Thisin addition to the existing 7.9 GW firm capacity, results in the
QYLIye SyrofAyda wmnm: 2F (GKS /2YY2y6SEHfO0KQA H
level.Figure3 below shows the Electrification Hosting Capacity above the 2030 forecasted peak,

after implementation ofthe five-year Plan.

Expected Bulk Station Deficit to Reach 2030 Base Case after 5-Year Plan
12

10 1.8

6.1 -2.6

GW
@

Current Electrification Hosting Capacity S-yr Electrification Hosting Capacity
Current Peak 5 Year Plan 2030 Forecasted Peak

Figure3: Expected Aggregated Bulk Station Capacity to Meet 2030 Forecastadté&eayear Plan.

The full tenryear plan increases the electrification hosting capacity by an additional 1.6 GW to
reach a total of 3.4 GWy 2034.Figure4 below shows the aggregated bulk station capacity

build up in he five and tenyear plans, as well as the electrification hosting capacity above the
2035 Forecasted Peak.

Expected Bulk Station Deficit to Reach 2035 Base Case after 10-Year Plan

12 16

2.9

GW
[}

Current Capacity 5 Year Plan 10 Year Plan Electrification Hosting Capacity 2035 Forecasted Peak

Figured: Expected Aggregated Bulk Station Capacity to Meet 2035 Forecasted PeakyaftePlan

While this shows sigfitant Electrification hosting Capacity above and beyond the forecasted
peak, thetransitionto a winterpeaking system and the associated rapid ramp up of load driven
by heating needs, results in the tgrear plan enabling just over 50% of the Commonweata
2050 goals with an additional 4 GW of aggregated bulk station capacity required by 2050 to
serve demand, as shown figureb.
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Exepected Bulk Station Deficit to Reach 2050 Base Case after 10-Year Plan
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Current Capacity 10 Year Plan Additions Deficit 2050 Forecasted Peak

Figureb: Expected Aggregated Bulk Station Capacity to B Forecasted Peak afteryi@ar Plan

The fiveyear plan includes (1) approved and (5) pending CIPs wimchoncert with the
aforementioned loaelriven upgrades, enable an additional 1.1 GW of solar at a bulk station

level or more than 100% of the Corgny 6 S| f 6 KQ&a Hnon &2f FigWled2 1| f &
below. The full teryear plan enables an additional 1.2 GW of solar incremental to the/éae

LI Iy a2fFN SylFofSYSyiGs NBI OKAY I amagjtegaedbult KS / 2
station level.

Aggregated Bulk Station Hosting Capacity after thgear Plan
9.00
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In Queue mmmCurrent Installed Solar Solar Roadmap — 2023 Hosting Capacity--- HC after approved CIPs- - HC after Pending CIPs— -HC after 5-year Plan— -HC after 10-year Plan

Figure6: Expected Aggregated Bulk Station Hosting Capacity relative to the Commonwealth Solar Roadmap as allocated to the
Company
Overall, b the extent the electrification and solar programseatoordinated with the grid
capacity upgradegshe ESMFfive-year plan enabled00: 2F GKS / 2YYzianS| £ (K¢
energy goals.Across the Eversource territory, the available electrification headroom enables

2.5 million electric vehiclesstatewideand the equivalent ofl million residentiaheat pumps by
2040.

¢ KS / 2YLl}ygad meh alsh indl®le$225M of Resilience hardening upgrades which
include strategic undergrounding, rebuilding overhead lines, constructing new distribution lines
andenhanced tree trimming and removal.
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Building system capacity with substations and battery storage systems will provide a critical
foundation for enabling electrification and reliable interconnection of DERs. A comprehensive

and costeffective total solugy (2 | RRNBX&a oOFNNASNB (2 YSSiAy
energy objectives, however, must include technology platforms that support customer
engagement and the use of DERSs to provide grid services to increase flexibility and address local
constraints. S 2F GKS Y2adG AYLR2NIFYy(d F2dzyRFGA2Yy Il E A
of AMI. By 2028, all customers will have greater insights into their usage information and more

tools to engage in demand response and clean energy programs. To support thef use
customerowned DER as a grid asset, the Company is proposing investments that will enable the

use of VPP technology to address system constraints and defer the need for system upgrades

into the future where applicable.

1.7. Climate Impacts and Building leace

INni KS / 2 YRedllighée(PiarEversourceintroduces theResilience Planning metric and
associated datalriven Resilience Plan focused on vulnerable communities to ultimately reduce
storm costs and improve customer service.

As noted previousithe Climate Mitigation Plans and Climate Adaptation Plans are interlinked

from the customer standpoint. An electrified and clean energy enabled distribution

infrastructure fails if it is not also designed to protect against extreme events driven by climate
change.

Reliability ¢ KS / 2Y LI} y& Qa . | ta &plaseSainglandiobsbléte overkidke, 3 NJ Y 3
underground and substation equipment, and various programs to address poor performing
circuits, serve as the bed rock of any utility programs for Evecgotar continue to maintain top

guartile reliability in the industry. Utility reliability performance metrics amommonly

measured in terms oBAIDI, SAIFI and CAlDHeCompany commits to maintaining top quartile

reliability by establishing industry leaty targets andtaking a datadriven approach to
maintainingand improving reliabilitperformance.

Resilience The Company apportions a significant part of its Resilience Plan toward a
O2YLINBKSYaAgdS NBOGASg 2F (GKS [ 2YYrda Migg&tibriaddK Q& / €
Climate Adaptation Plan. Eversource identifies a number of synergistic areas where it learns
FNRY GKS /2YY2y4sSIftiKQa ARSYUGAFTASR @dzZ ySNI 0Af
Company results with the various agencies to nmnce collaborative planning and a common
understanding of shared riskddowever, pior to considering future worsening climate
O2yRAGAZ2YAEAY GKS /2YLIyeé NBO23IyAil S&a bSg 9y3atly
England was hit by three catastrophstorms since 2010¢ Tropical Stormisaias,Hurricane

Sandy andHurricanelrene. New England was alsmpacted byWinter Storm Alfred also
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commonly knownasi KS Hamm | | f ,avidicB@rived jugt MdSdnthsiafieNlIene.
When looking at 40 yeasf Storm datathese storms range between 1 in-38-50-year events.

But shorteningthe lookback period tahe most recent 15 years oftorm data, suggests a
dramatic compression in catastrophic storm probabilities in the range of 19ito-23-year
events.This substantial compression in storm probabilities when looking at more recent storm
history demonstrates that these catastrophic storms are becoming significantly more likely in
New EnglandWithin this ESMP, the Company is leadaygdeveloping a Resilience mefrio
assess location and magnitude of vulnerabilitiestlo® system,associateddistribution system
outages, but also unique hardening plans to address each damaged circuit at a device level
granularity. Section 10 also intudes the Companf anethodology to maximize resilience
benefits in the most costffective mannerSpecifically, with the implementation of the teear

plan, the Company projects a reduction #orm costsas well as quantifieseduction in
customer cosbf interruption. Given that these hardening investments would last well beyond
thirty years, Eversourceanticipates these benefits to grow especially considering future
worsening climate conditions.

To meaningfully assess future value of resilience, thefgamy is now assessing the results of its
Climate Vulnerability Studsimilar to the Commonwealth Climate Assessméinis study looks

at Extreme Temperature Magnitude and Duration, Heavy Precipitation, Drought, Sea Level Rise
and Storm Surge out to 208Mhder two differentClimate Change scenarios (SSP2 4.5 and SSP2
8.5). Coined as a middle of the road scenario by United Nations Climate Panel, thé.5SP2
scenario assume progress toward sustainability is slow, with temperatures rising by 2.7 degrees
C bythe end of the century with CO2 emissions hovering around current levels before starting
to fall midcentury but failing to reach net zero by 2100. By comparison, -8%P2cenario
assumes global economic growth fueled by fossil fuels with a doubling fe@ssions by

2050 and with temperatures rising by 4.4 degrees C by the end of the ceBpyifically, the
upper tail of the daily maximum temperatuege projected tancrease by 3.6F to 6.7F in Boston

by 2050 and the upper tail of the daily averagenperatureare projected to increasby 3.7F to

7.7F in Boston by 205@oth the average and maximum temperatugpgojected increase
supports a theory thathis may be anew normalrepresentation oblued { @ Rl @& Q LISNJF 2 |
too. Under SSP2.5, the 50th ercentile of the annual hottest daily temperature in Boston in
2050 isprojectedto be 100F, while under SSB% the 90th percentile of the annual hottest
daily temperature in Boston in 2050 is expected to b8AThe Company iexpecting about 5

to 7 heat waves annually by 2050, while the current baselinabigsut 2 heat waves annually.
Additionally, those bat waves argrojectedto be much moreprolonged by 2050. Under SSP2

4.5 50th percentile, the duration of the annual longest heat wave is expeotéé 815 days in

2050, about double the current-4 days.

While the climate vulnerable study results were released in June and given the significant
downstream changes this study will have on planning, new design standards, new construction
standards as ell as potentially new equipment designs, the timing of this ESMP filing does not
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provide the Company sufficient time to translate the results of the study into those specific

proposed changes. However, given its criticality, the Company commits to pngpagsiates to

its Distribution Planning and Design standards by the end of 2024. By the end of 2024, the
Company plans to translate these Climate vulnerability study results into updates to its

Distribution Planning and Equipment Design standards.

1.8. Workfore and Societal Benefits of a Just Transition

Each ESMP investment will lead to tangible benefits for both the workforce and the broader
society, directly benefiting the residents with a special focus on residents of environmental
justice communities of th&€ommonwealth. A clear focus of the Company is to engage with
communities aiming to facilitate a transition towards lel@gm emission reduction goals in a
fair and equitable manner. ESMP workforce and societal benefits include:

Economy Dbbs, and Trainng

The substantial investments necessary for the transition toward-teng emission reduction

goals will result in positive economic benefits. Based on the United States Department of

/| 2YYSNODS . dz2NBlFdz 2F 902y 2 YA OOutpyf Mdd@lidg’Systend bt . 9! € 0
6awLa{ LLEé&UOX GKS /2YLIlye F2NBOraida GKIFG 3ANRF
economic benefits for the CommonwealiRIMS lis a regional economic model tool used

by investors, planners, and elected officials to objectively assess the potential economic impacts

of various projects. This model produces multipliers that are used in economic impact studies to
estimate the total impact of a project on a regidrheRIMS 1l methodologselies on the annual
expenditure ofprogram capitalaccompanied by aassociated economic benefit.

Themodelingforecasts$1.5 billionof incremental benefits over the first five years of the plan,
with the state of Massachusetts poised to receive the significant portion of these benefits. For
the extended timeframe of 2028035, these incremental benefits are expected to reach a total
of $3 billion

The RIMS Il model also forecasts that ESMP investments will generate over 11,000 direct and
indirect good paying jobs for Massachusetts residents in a wide variety of sécior2025 to

2030 and a totabf more than 23,000 jobs during thextended period of 2025 to 2035 as a
result of ESMP investmentBlease see Section 12.4 for more details.

wa{ LL | @aSN) DdzZARSé¢3 . dzNBIl dz 2F 9 OD¢cenmbarQold, yI ftearaod | { 5
https://www.bea.gov/sites/default/files/methodologies/RIMSII_User_Guide.pdf.
2¢KS wLa{ OFGS3A2NE A& a9t SOINARO LIRoSNI ISYSNIGA2YyZ (NI ya
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Those employment opportunities will include manufacturing, construction, engineering,
maintenance, installation, grid operations, energy efficiencgpnsultancy, electric
transportation, and research and development. As the grid is gradually able to host more
renewable energy generation, the demand for skilled workers in the related industries
increases, driving employment activities.

This transitionwill create good paying jobs for residents of the Commonwealth. To create
equitable access to these job opportunities, the Company will work in partnership with
environmental justice communities to create the pipelines for the grid workforce. Additipnally
Eversource will continue to update its own training programs to reflect the training needed to
build and operate the grid of the future, see Sections 7.3.3 and3.2.2

Technological InnovationResearch, andeadership

The transition towards lornterm emission reduction goals drives innovation in renewable

energy technologies, energy storage solutions, and grid management systems including
automation and microgrids. Utilities, private companies, and academic research institutions will

invest in researcland development to improve the efficiency, reliability, and affordability of

clean grid technologies. These innovations will not only foster economic growth but also
SYKIFIyOS GKS /2YY2ysSIHfauKQa O2YLISGAGAGBS SO2y2Y.

Employment, Equity, andnvironmental Justice

Being fully aware of the historical and disproportional impacts of pollution on environmental
justice and other underserved communities, Eversource will engage with these communities to
address their concerns on the transition to deviseexqjuitable process for all, as described in

Section 3. Eversource will continue to develop and promote hiring and workforce development
programs, in partnership with the community and other stakeholders, that will benefit
environmental justice communite ' YR GKS /2YY2y 4SSt aKQa 62NJ F;
Sections 12.38. Although substantial investments are needed for this transition, the-fenyg

benefits include less reduced reliance on imported fossil fuels and greater energy efficiency.
Being tilly cognizant that affordability is a major concern among customers, the Company will
GFNBSG [aLa YR SY@ANRYYSyGltf 2dzadGA0S O2YYdzyA
energy efficiency, electric vehicles, and solar.

Health Benefits

A tangble benefit of the ESMP is a significant reductionemissions in the state of
alaal OKdzaStidasz RANBOGteE aa20AF0SR 6A0GK NBRdAzO
vehicle program will tackle emissions from the transportation system. Theog®gint of
enhanced Voltt  NJ hLJGAYAT F A2y O6dax+hé0 6AGK ! al GSOK
O2yadzvYLIiAz2zy YR SYAaairzya Ay GKS aidlidiSo [
significant amount of carbon emissions. Eversource supports Entfiggricy programs aimed
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at delivering green and healthy homes characterized by improvements in indoor air quality.
Installation of akwsource or grounesource heat pumps in communities that do not currently
have access to air conditioning space, wouldlirzeatangible benefits in terms of health
outcomes especially in communities disproportionately impacted with asthma and heat related
illnesses.

Improvements in electric reliability will benefit customers who depend on electricity for their
medical device. As outages disproportionally impact environmental justice communities,
reducing them will be a step in addressing environmental and health inequities, see Section
12.5.

Eversource is fully engaged in facilitating the transition towards-teng emisson reduction

goals within the Commonwealth as required by the Massachusetts statutes. In addition to the
LINEOA2dzaf e YSYGA2YSR SYA&daAzy NBRdzOGAZ2Y adNI G
emission footprint across all operational levels is emsgored by investments in innovative
G§SOKy2ft23ASao b2Glofex GKS RS@OSt 2LIYSqgthie 2F 06N
most potent greenhouse gashighlight this commitment. Eversource will strive to maintain its
leadership in decarbonizatiand will continue to innovate and invest in new grid technologies

that will bring tangible workforce and societal benefits for a just transition.

1.9. Conclusion and Next Steps

Eversource is committed to being a catalyst for a cleaner, more inclusive efutugy. This

9{at LINBaSyia (GKS /2YLI yeQa O2YLINBKSyaAirAdS N2I
and economic benefits of decarbonization and climate change mitigation for all Massachusetts
communities, with a focus on delivering positive outcomes historically marginalized
communities. Eversource has crafted this ESMP with a realistic and detailed plan clearly
established for the next five and ten years and a vision for the steps that will be needed to meet
decarbonization targets by 2050.

TheCompany believes as a general rule that the public engagement process should be robust
and that proactively soliciting feedback is critichl.the period following the submission of this
ESMP to the GMAC, the Company will support all aspects of the G#MAEV process,
including provision of any requested clarification or background information to inform GMAC
findings and recommendationg:urthermore, Eversource is committed to at least two
stakeholder workshops in the fall of 2023 as part of the EShtig firocess. In additiomnd as
discussed previouslthe Massachusetts EDCs are jointly proposing the CES#@her inform

their engagement efforts arounthe proposed projectsn Section 6of their respective ESMPs.
Finally, & discusseth Sectionl3, Eversource in collaboration withe other EDCs will propose
ESMP metrics and a reporting template for stakeholder review and comment prior to submitting
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the ESMP to the Department in Janua924 The metrics andcorrespondingreporting

template willbe designed to support transparency and accommodate-teich modifications
ollaSR 2y Da!/ YR aidl1SK2f RSNJ FSSRol O1 LINA 2 NJ
2028.
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2.0 Compliance with the ED&equirements Qutlined in the 2022
Climate Act

Section Oveview

¢KS /2YLIyeQa 9{at KFra oSSy RS@St2LIS
advancing state climate and energy policy goals articulated in Section 53 of Chapter
2F OGKS 1 00a 2F Hnuu Oo!y 1 OG0 S5NAGAYy3I [/ {
I O liaé codified in G.L. c. 164, §8§ 92B and 92C. Massachusetts has been at the fore
of policy initiatives that support the advancement of clean energy resource
electrification, reliability and resiliency, decarbonization, and clirthteen economic
transition. As the Company continues to support the equitable transition to a cle
energy future, continued and accelerated investments will be necessary to a mi
greater degree than recent history in both the electric distribution and transmissic
systemsin order to support these state climate and energy policy goals, and to me
increasing customer demands for safe, reliable, and resilient electricity. Eversource
0SSy +y IOGAGS LI NIYSNI Ay | OKAS@GAYy3 0
focused on grid modernization and distributed energy resource penetration. Pri
investments alone are not sufficient to achieve a comprehensive and holistic transitior
I RSOFINB2YAT SR YR StSOGUNARTFASR S0O2y2Y
statutesand planning documents including the Clean Energy and Climate Plan for 2(
l OO2NRAYy3IfEs GKS /2YLIyeQa 9{at A& RSa
2022 Climate Act and propose specific investments and alternatives to investments |
will advance the intended purpose of enabling a just transition to a reliable and resili
clean energy future.

2.1. Purpose

LYy FOO0O2NRIYOS $AGK DP[ P Od wmcnI 3 PH.O0lF0vI
proactively upgrade the distribution system (anehere applicable, the associated transmission

system) to: (i) improve grid reliability, communications and resiliency (Sections 4.3.9, 4.4.9,
4.5.9, 4.6.9 and 10.0 on reliability and resiliency and Section 6.3 on communications); (i) enable
increased, tinely adoption of renewable energy and distributed energy resources (Sections 6.1

and 7.1); (iii) promote energy storage and electrification technologies necessary to decarbonize

the environment and economy (Sections 7.1, 8.0, and 9.0); (iv) prepare towe fclimatedriven

impacts on the transmission and distribution systems (Section 10.0); (v) accommodate
increased transportation electrification, increased building electrification and other potential
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future demands on distribution and, where applicablee ttransmission system (Sections 6.0,
8.0, and 9.0); and (vi) minimize or mitigate impacts on the ratepayers of the commonwealth,
thereby helping the Commonwealth realize its statewide greenhouse gas emissions limits and
sublimits under Chapter 21N (Sect®7.1 and 9.0).

¢CKS /2YLIl yeQa 9{at O2yaARSNE @FNAR2dza AYyTF2NX¥YI
alternative approaches that improve the electric distribution system in a manner designed to
achieve a reliable and resilient clean energy future. Thpsaposed investments and
alternatives aim beyond traditional utility maintenance and upgrades, instead focusing en cost
effective solutions for future electrification, renewable and distributed energy resource
integration, decarbonizatiowlriven economic ad environmental transitions, and customer
empowerment.

2.2. Information Considered

¢tKS /2YLIl yeQa 9{at RSAONROGSA Ay RSOl GL.cSIF OK 2
164, § 92B(b): (i) improvements to the electric distribution system to increase reliability and
strengthen system resiliency to address potential weattetated and disasterelated risks
(Sections 4.3.9, 4.4.9, 45.9, 4.6.9 and 10.0); (i) thailadoility and suitability of new
technologies including, but not limited to, smart inverters, advanced metering and telemetry
and energy storage technology for meeting forecasted reliability and resiliency needs, as
applicable (Sections 6.3 and 9.0);) (patterns and forecasts of distributed energy resource
FR2LIGAZ2Y Ay GKS /2YLIyeéQa GSNNRG2NE | yR dzZLJAN
adoption of such technologies (Section 5.0 and 8.0); (iv) improvements to the distribution
system that willenable customers to express preferences for access to renewable energy
resources (Section 9.0); (v) improvements to the distribution system that will facilitate
transportation or building electrification (Sections 7.1, 8.2, 8.3, 9.1.1, 9.1.2); (vi) inmpeois
to the transmission or distribution system to facilitate achievement of the statewide
greenhouse gas emissions limits under Chapter 21N (Sections 7.1 and 9.0); (vii) opportunities to
deploy energy storage technologies to improve renewable energyzattdn and avoid
curtailment (Sections 4.3.5, 4.4.5, 4.5.5, 4.6.5, 5.1.6, 9.1.4, 9.5.2); (viii) alternatives to proposed
investments, including changes in rate design, load management and other methods for
reducing demand, enabling flexible demand and muting dispatchable demand response
(Sections 7.1.1, 9.1 and 9.5); and (ix) alternative approaches to financing proposed investments,
including, but not limited to, cost allocation arrangements between developers and ratepayers
and, with respect to any pposed investments in transmission systems, cost allocation
arrangements and methods that allow for the equitable allocation of costs to, and the equitable
sharing of costs with, other states and populations and interests within other states that are
likee (2 o0SYSTAG FTNRY &alAR Ay@SadtagySyida o{SOGAz2y
ESMP identifies customer benefits associated with the investments and alternative approaches
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including, but not limited to, safety, grid reliability and resiliencycili@tion of the
electrification of buildings and transportation, integration of distributed energy resources,
avoided renewable energy curtailment, reduced greenhouse gas emissions and air pollutants,
avoided land use impacts and minimization or mitigatof impacts on the ratepayers of the
Commonwealth (Sections 6.3.1, 7.1.3, 12.0).

Further, in this plan the Company complied with the requirement to prepare and use three
planning horizons for electric demand, including g€ar forecast (Section 5.0), E)-year
forecast (Section 5.0) and a demand assessment through 2050 to account for future trends,
including, but not limited to, future trends in the adoption of renewable energy, distributed
energy resources and energy storage and electrification teclyies necessary to achieve the
statewide greenhouse gas emission limits and sublimits under Chapter 21N (SectioB.8.0).

164, 8 92B(c)(i).The Company also considers and includes a summary of all proposed and
related investments (Section 7.1), altatives to these investments and alternative approaches

to financing these investments (Sections 7.1.1 and 7.1.2) that have been reviewed, are under
consideration or have been approved by the Department previouSly.. c. 164, § 92B(c)(ii).
Finally, te Company has submitted this plan and solicited input, such as planning scenarios and
modeling, from the Grid Modernization Advisory Council established in section 92C, responded
to information and document requests from said council and conducted techoacderences

and a minimum of 2 stakeholder meetings to inform the public, appropriate state and federal
agencies and companies engaged in the development and installation of distributed generation,
energy storage, vehicle electrification systems andding electrification systems (Section 3.0).
G.L. c. 164, § 92B(c)(iii).

2.3. Plannednvestments

¢ KS |/ 2YLJ ye®éion® descticesdiskrgte, specific, enumerated investments and
alternatives to meet the statewide greenhouse gas emissions limits and sublimits under Chapter
21N through enabling a just transition to a reliable and resilient clean energy future. The
proposals focus on th5year and 16year horizon, while also discussing the policy drivers and
groundwork needed for future investments and alternatives in 2@850. While many of the
proposals in the 5to 10-year timeframe focus on utility assets that are specificallydeekefor
nearterm increases in demand, the Company envisions the ZU8® solutions set will
integrate significant incentive design scenarios that will incorporate meaningful developments
in demand response, load management, aider aggregated or systerwide approaches. For

all planned investments and alternative approaches, the Company has identified customer
benefits associated with the investments and alternatives including, but not limited to, safety,
grid reliability and resiliency, facilitation tfie electrification of buildings and transportation,
integration of distributed energy resources, avoided renewable energy curtailment, reduced
greenhouse gas emissions and air pollutants, avoided land use impacts and minimization or
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mitigation of impacts2y GKS [/ 2YLIl yeéQa Odzai2YSNAR® ¢KS [/ 2
LINRLI2ASR Ay@gSaldySyida Attt AYLIOG GKS 62NJ F2 N
health.
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3.0 Stakeholder Engagement

Section Overview

Reliable and resilient electric service is vi@lpublic safety, the health and welfare of tf
Commonwealth's citizens, and sustainable economic development opportunities. To pre
I Y2NB NBaAftASydG &deaidSY IyR LINPBLISNIe& |
needs, clean energy infrastructure eds to be implemented in a timely manner. However,
Eversourcdransitions to this cleaner future, proposed utility investments must achieve b
equity and clean energy objectives. For everyone to benefit from a clean energy f
economic and cultudabarriersmust be overcomdo ensure impacted communities have
seat at the table when key decisions are being made. Eversource believes energy just
reliability goals can be accomplished simultaneously and that this balance will im
Eversourc@eéollective success in achieviagd S NE ZhédDcfanzenergy goals.

Eversource is committed to being a strong environmental partner, a responsible neigh
the communities it serves and to ensuring all stakeholders are afforded effective
equitable opportunities to access, participate, and benefit from its proposed projects.
commitment requires Eversource to build and maintain trusted partnerships thre
meaningful community engagement and incorporate feedback9i®@ S NE 2ddi&lons
making processes, especially from those who are burdened with existing nec
environmental circumstances and justice disparities.

This stakeholder engagement and partnership is foundational to a just and equitable €
transition and is at the core dfow Eversource intends to develop projects associated witl
Electric Sector Modernization Plan (ESMP). As the energy sector moves toward a
energy future, the opportunities and challenges of this transition must be considered v
commitment to equity to maximize benefits fo® @S NE 2cdsidddessQ A his can only k
done through deep and committed stakeholder and community engagement. To that
Eversource has built an Equfpcused Plan, that is based on an engagement approas
partnershp with community stakeholders, with an emphasis on stakeholders that have
historically participated in the project development and regulatory process, such as
customers living in disadvantaged communities.

9 PSNAE2dzZNDSQa ail (f&esedioRehdadirty yith lalEL&anitiBgerdodrce
servesin ways accommodating to them based on their needs, (@ S NB 2asNIPtRLs:
This includes acknowledging and emphasizing those communities historically burder

decisions out of their control and are likely the greatest impacted by climate chandeelp
inform how Eversource can further enhance its stakeholder and community engage
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Eversource is proposing the development of a Community Engagement Stakehdidsory
DNRdzL) 64/ 9{! DéEVZ YIRS dzLJ 2F NBLINBaSy il @
Electric Distribution Companies and members of the GMAC. The primary objective of tF
advisory group is to develop a Community Engagement Frameworkc#amabeintegrated
when implementing new clean energy infrastructure projects specifically documente
Section6.5.1, before they are submitted to the DPU and/or the Energy Facilities Siting
(EFSBEversourceenvisions this Community Engagemerdarieworkto be cadeveloped and
informed by key communitpased organizations who have established trusting relations
in communities. Relationships with these key community representatives and organiz
can help the Company to prioritize the incorpbon of the voices and lived experiences
those customers they represent.

The Community Engagement Framework will evolve over time, leveraging lessons I
from real experiences and accomplishments. Eversource firmly believes that
recommendatims outlined in Section 3 puts the Company on a path towards rece
comprehensive, diverse feedback that will lead to an inclusive set of ESMP activitie
generate benefits in all communities across the Commonwealth.

3.1. Background & Definitions

As the Commonwealth works to decarbonize its energy system, Massachusetts has taken
significant steps over the years to codify in the law, the important role environmental justice will
play in the transition. Eversource recognizes thattasovestowardsa cleaner energy future,

the opportunities and challenges of this transition must be considered with a commitment to
equity so that benefits can be shared across all customers.

The recent 2021 Climate Act, among other drivers, defines environmentalejysbigulations

(or environmental justice communities), environmental burdens and environmental benefits,
and directed Commonwealth agencies to develop processes and standards that would ensure
participation by members of Environmental Justice communitigisortly following the passage

of this bill, the Executive Office of Energy and Environmental Affairs (EEA) also updated its
Environmental Justice Policy in June 2021.

To ensure that this document operates under a common set of definitions, it begifisiby de
YoljdAdeaQ FyR FR2LIAY3I GKS adrG68 RSFAYAGAZ2Y A
Environmental Justice, Environmental Justice Population and Meaningful Involvement.

3.1.1. Definitions

2 KSYy NBFSNNAy3I (G2 02YY2y (S Nivpogadtitlael sefitd N2 dz3 K ;
ensure there is a clear understanding by all parties of how Eversource defines important terms.
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2 KATS GUKSNB Ad y2 RSTAYAGAZ2Y F2NJ aSljdaaieég O2FR
following:

Equity: engaging all sikeholders, including® @S NA 2cdsid&Nand communities with
respect and dignity while working toward fair and just outcomes; especially for those burdened
with economic challenges, racial inequity, negative environmental impacts and justice
disparities.

Eversource also adopts the following definitions from current state law:

Energy Benefitsmeans access to funding, training, renewable or alternative energy, energy
efficiency, or other beneficial resources disbursed by EEA, its agencies and its office

Environmental Benefits:means the access to clean natural resources, including air, water
resources, open space, constructed playgrounds and other outdoor recreational facilities and
venues, clean renewable energy course, environmental enforcemengirigaiand funding
disbursed or administered by EEA.

Environmental Justiceis based on the principle that all people have a right to be protected
from environmental hazards and to live in and enjoy a clean and healthful environment
regardless of race, colanational origin, income, or English language proficiency. Environmental
justice is the equal protection and meaningful involvement of all people and communities with
respect to the development, implementation, and enforcement of energy, climate change, a
environmental laws, regulations, and policies and the equitable distribution of energy and
environmental benefits and burdens.

Environmental Justice Populatiora neighborhood that meets one or more of the following
criteria: (i) the annual median household income is not more than 65% of the statewide annual
median household income; (ii) minorities comprise 40% or more of the population; (iii) 25% or
more of hougholds lack English language proficiency; or (iv) minorities comprise 25% or more
of the population and the annual median household income of the municipality in which the
neighborhood is located does not exceed 150% of the statewide annual median halisehol
income.

Meaningful Involvement: means that all neighborhoods have the right and opportunity to
participate in energy, climate change, and environmental decisiaking including needs
assessment, planning, implementation, compliance and enforcement, emaduation, and
neighborhoods are enabled and administratively assisted to participate fully through education
and training, and are given transparency/accountability by government with regard to
community input, and encouraged to develop environmentalergry, and climate change
stewardship.
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3.2. Eversource Equity Framework

Eversource developed a set of engagement principles as part of its Equity Framework (first
O2YYdzyAOFGSR Ay GKS /[ LI yiKO A NEyUIRS NQUIAZYS G5KdSt @) X
solcit feedback on major projects and communicate major actions going forward and the basis

of 9 @S NA ESNBEstkebolder efforts. The Equity Framework was developed by Eversource

as a multipronged strategic approach to serving customers with an inteatifocus on
environmental justice communities to enable equitable outcomes for all communities and
customers served by Eversource. The Equity Framework is a deliberate initiative to increase

engagement and communication with historically marginalized comitias.

{LISOATAOIf &Y 9OSNRER2dzZNDSQa 9ljdzidé CN}YIYSg2N] A
relates to stakeholder engagement:

1 Actively solicit and value stakeholder input and engagement through routine
incorporation into projects and senés.

1 Collaborate with stakeholders to achieve mutually positive outcomes for Eversource
projects and programs.

1 Work to achieve fair and just outcomes for @liZ S NE Ztkklidl8etsdespecially with
respect to communities burdened with economic challesigeacial inequity, negative
environmental impacts, and justice disparitieahd ensure thatEversourceeasonably
mitigates any potential negative community outcomes that may arise as a result of
Eversource activities.

 Ensuring® @S NE& taksliol8efind communitieghat are servedeel respected and
that9 @S NE IvdaNSDEpENa their dignity.

3.3. ESMP and Equifsocused Stakeholder Engagement

As Eversource prepares to construct clean energy infrastructure projects (documented in
Section 6), a critical component is to ensure that there are significant energy and environmental
benefits of the projectsq specifically, enablement of reliable andsigent heating and
transportation electrification and adoption of renewable generation in alignment with the

/| 2YY2ygSIHEfdKQa /9/te® ¢KS 9{at LINR2SOda Yl& I
resiliency in EJCs through better alignment of the commonivéaRd Of Sy Sy SNH& LJ
the electrification hosting capacity resulting from the construction of the large new bulk
substations or by more proactively targeting these communities for enhanced vegetation
management and prioritizing resiliency upgradm EJCs to address climate change impacts.
lfA3AYyYSYyld 2F GKS O2YY2ygSIfikKQa Of Sy SySNHe@
capacity in communitieg especially those that host the new large bulk substations, will further

pave the way for ma renewables and clean energy electrification in these areas. Proactively
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soliciting feedback on these types of proposed projects will be paramount in ensuring successful
outcomes.

Overall,9 @S NA 2adphBrB @ Zummarized Figure 7below and desched in subsequent
sections.

Surveys, Voice 0 Community Organizations, Faith
the Customer Based Organizations

Other " " .
Engagement Traditional Non-Traditional and Community

Activities Outreach Based Outreach

Community Engagement Framework

Stakeholder Advisory Council

Equity Framework

Figure7: Community Engagement Approach

¢CKS LINRLRalfa Ay GKAa aSOiAz2y KI @S 0SSy RS@OS
Equity Framework by continuing to have a strong focus on EJCs but also expanding engagement
efforts to cover all potentially impacted stakeholders, as it is vitalt tfuture engagement

strategies are developed with input from those stakeholders.

3.4. Outreach and Information Gathering from Key Stakeholders

As Figure3 below illustrates, there are a myriad of different stakeholders that are integral to the
energy sectotransformation and that are potentially impacted by the implementation of ESMP
projects. Eversource plans to identify key stakeholders and conduct outreach to engage them in
the ESMP stakeholder process.
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Distribution S
Companies Organizations

Local Environmental
Municipalities Advocates

Suppliers &
Developers

Environmental
Justice
Communities

Agencies

Figure8: Key Clean Engr&takeholders

Of these groups identified, there are several stakeholders of key importance for advancing
equity, including customers, communibased organizationsand environmental justice
advocates. This section provides more insighto these key stkeholders and unique
engagement considerations.

3.4.1. Customer Outreach

[ AAGSYyAy3a RANBOGEE (G2 Odzad2YSNA A& G GKS KSI
goals and solicit feedback. To address and prevent unconscious bias, Eversource wib listen t
customers and communities without judgment, to gain a better understanding of their needs,
concernsand challenges.

One way in which Eversource currently listens to its customers is through its Voice of the
Customer (VOC) organization. The VOC orgamizas focused on designing and executing
strategies to obtain customer insights and communicating those insights broadly to internal
business partners. The insights identified guide the design and analysts @€ NE& 2 dzZND S Q
Odza 12 YSNA Q S E LIyNEHeBglOS BxistR$dusto@& Bidgdgement includes digital
surveys, voice surveys, focus groups and other channels for gauging customer satisfaction.

The VOC organization is currently in the field with a survey targeted at residential customers,

with an oversampling of lovincome customers and customers that live in EJCs, to gauge
Odzai2YSNXa GGA(GdzRSa (261 NRa Of Sy SySNHeé&d ¢K!
understand how customers feel about clean energy, their willingness to adeph energy
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products, and their feelings towards Eversource actions to enable additional clean energy. This
survey is just one example of how Eversource solicits feedback from customers.

Conducting surveys help the Company develop a baseline understadifig Odza G 2 Y S N&
preferences and attitudes towards programs and initiatives. When conducting surveys or
OdzaG2YSNJ 2dzi NBIF OKZ Al Qa SaaSyaart G2 dr1S aas
to all customers in a specific community. An example ofraegy that Eversource uses to

improve effectiveness within communities, is understanding the languages spoken and
knowledge of message delivery preferences, both of which are examples of critical components

to building effective, tweway communication vih 9 @ S NA Zukthde O &

Through discussions with  GMAC members and other commbaggd organizations,
Eversource developed an initial customer outreach survey to further inform the Company about

9 OSNE DNV SRYSESNEQ OdzNNB Yy (i ndzyeRy$ thafisiiion yarikl hetpdo sBape ( K S
future education and outreach materials asesult

3.4.2. Municipal Outreach

Eversource has ongoing engagement with local governments and has continuous interactions
with local leaders, including mayors, selectmen, cityd alown managers, boards and
commissions regarding the delivery of safe and reliable servieedds NA zZukNdESQ a

Engaging and deepening relationships with local leaders is a critical part of the ESMP process
and essential for collaboratively and successfully execl®irgS N& 2Fdrind® Grid/Elimate

Ready Grid plan. Local communities want to be a part of the deeaisaking process when
OK22aAy3a AYFTNIAGNHzOGdzNE t20FGA2yad ¢KSe gl yi
AYy@2t SR Ay GUKS RSUSNNWAYIFGAZ2Y 2F (GKS WgKSNBQ

The infrastructure investment needed to reach clean energy goals will occur at the local level,
which requires close coordination with @ S NB& andedEIpaites on community outreach and
engagement around specific projects, obtaining local permits anthigsions to do work in

municipal rights of way and streets, and ensuring that construction timelines are such that they
R2Yy QG AYOUSNFSNBE 6AGK 2NJ O2YLIX AOIFGS YI 22N Ydzy A
infrastructure work.

These same mudipalities are als® @S NE& dgtedessOMany have their own climate and
clean energy goals, some of which have stated greenhouse gas reduction targets or detailed
decarbonization plans. In addition to clean ene@y S NA ZodehsJarkl Qities have eaomic
development goals and housing needs.

To better engage with and understand the interests of each &f S NA ZosehsJartsl Qities and
their constituents, Eversource engages in direct dialogue with municipal leaders, including
individual mayors an@nergy managers. Eversource also engages with municipalities through
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organizations and existing partnership.KS / 2 YLJI yé Qa | LILINR2IF OK A& :
municipal officials and key stakeholders to educate and garner feedback.

3.5. Environmental Jusi® Communities

Eversource aims to take a leadership role to address overt and covert inequities and bias in
communities. Eversource is uniquely positioned to engage with disadvantaged communities
and, with their help, identify opportunities to improve s&® and outcomes. Engagement
requires an understanding of and respect for the historical inequities and ongoing disparities
facing many, particularly those communities that are home to Black, Indigenous and People of
Color (BIPOC) who often are environmedhyt burdened and economically challenged.
Eversource is committed to increasing engagement Vit S NA 2ciEd&L dvith an
intentional focus on underserved and environmental justice communities.

9 GSNE2dINDSQa O2YYAUYSy ipreviodsly &fprerced E(ﬁJltylmee(A)éIkR ATA
includes an explicit obligation to improveé @S NBA 2QI2NOYSd@aA O G A2y Qa SFTFS
historically marginalized communities.

S
O

Eversource firmly believes that the path to environmental justice starts withgmizong and
understanding historical inequalities and ongoing disparities and listening to the voices of
9 ¥ S NA andetlidiSedsdle customers and communities. This approach helps guide us on the
tools to use, experiences and events to participate in, aesburces available to ensure

9 @S NA 2cdsiiDesstrad communities feel informed, understand the personal benefits of
9 @S NA 2vddkyBn8 khaw how to engage in the process.

All outreach in EJCs will be done in part by identifying languages spokstakeholder
communities in order to enhance strategic communication with multilingual customers.
Language identification data shall be used to inform and secure interpreters, generate
appropriate translations of materials, conversations, dialogue, artcbmmunity events. And
whenever possible community meetings shall be scheduled during late afternoon/evening
hours and/or weekends as further described below. This is all being done to rectify historic
inequities and will govern the various ways Eversoargages with stakeholders.

Figure 9 below shows the locatiorof eachEJblock Ay S| OK NB3IA2Yy 2 9 @SN
territory and the number of customers in each EJ bl&@sction 4 includes more discussion on
the distribution of Egdustomers within each region with relation to teh electrical infrastructure.
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3.6. Stakeholder Meetings and Information Exchange

3.6.1. Ongoing ESMP Fall Workshops

Eversource and the other electric distribution companies (EDC) are committed to hosting two
stakeholder workshops in the fall of 2028 part of the ESMP filing process. These workshops
are critical to ensuring there is stakeholder engagement and feedback gathered. These
workshops will be conducted in the following manner:

9 Stakeholder attendees will be paetermined in consultation witthe GMAC.

1 Professionally facilitated.

1 All workshops will be hosted virtually, at times recommended by the GMAC or Equity
Working Group, with language translation services.

1 Used as an opportunity to further educate stakeholders and gain feedback from the
voices of the community.

1 The EDCs will track all recommendations and develop a formalized feedback loop for
increased transparency.

1 All recommendations will be shared with the GMAC.

362t NELR2ASR G/ 2YYdzyAde 9y3ar ISy o {{!D&10SK2t RSN

In addition to the two fall workshops, to further inform EDC engagement efforts around
proposed clean energy infrastructure projects from Section 6, the EDCs are proposing the
development of a newCommunity Engagement Stakeholder Advisory Groadp/( 9 { ! TR& 0
CESAG will allow for a structuregpportunity for the EDCs to develop a comprehensive
stakeholder engagement and community benefits agreement framework that will enable a)
increased transparency and stakeholder understanding of the complex electrical grid and EDC
distribution planning proess through establishment of a repeatable community engagement
platform and b) ensure communities that host new bulk substations and associated
transmission infrastructure directly benefit from this clean energy enablement infrastructure.
The CESAG wilelp to ensure that historic obstacles to stakeholder engagement such as
language barriers or the location/time of engagement sessions are addressed to ensure the
widest possible level of community participation.

3.6.2.1Members and Meeting Frequency:

1 Compositionof the CESAG members would be agreed upon by members of the GMAC
but would be led by the EDCs, and would include a set number of GMAC members, and
Community Based Organizations.

1 CESAG bpws will be developed by the EDCs with input from the GMAC

1 CESAG ould begin meeting in February 2024 and meet two times per month for 4
months to develop the Community Engagement and Community Benefits Agreement
Framework and finalized by end of Q2 2024.
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1 Once the frameworks are established, periodic review of thesmdwaorks would be
conducted.

1 Frequency of future meetings would be determined by the CESAG as applicable

1 Meetings will be professionally facilitated.

3.6.2.2Community Engagement Framework

To meet the objectives of the Commonwealth laid out in An Act DrivingnClergy and
Offshore Wind, it will be critical to build new distribution infrastructure to accommodate higher
penetrations of clean energy and electrification. This new infrastructure needs to be built
relatively quickly in order to meet the Commonweddi 2 SN} £ £ RSOIFINDb2y AT | (
nearterm interim Clean Energy and Climate Plan emissions reduction targets. Given the need to
execute all ESMP projects, the first mandate of the proposed CESAG would be to develop a
Community Engagement Framewotlkat can be used by the EDCs as an overall guide to
working with all potential impacted communities and stakeholders prior to projects (from
Section 6) going before the Energy Facilities Siting Board. This framework witlbeetaped

and informed by a @rtnership between the EDCs and key commuh#dged organizations. At

its core, the EDCs are providers of safe and reliable energy. As Eversource continues to build and
enhanced @ S NE& Zakin8yeagagement efforts, it is important the EDCs remairrrinéol

by the voices othesecommunities. This goal will be furthered by partnering with community
based experts as part of this procesehe best path towards successful and clear community
engagement is to have a governing frameworkdeveloped by thosetakeholders that live in

and engage with communities on a daily basis.

The EDC community engagement framework would enable the following:

1 Guide the EDCs on best ways to inform and educate communities about the electrical
distribution system

1 Identify goportunities to support organizations that could help to further cultivate good
will and community engagement and/or participation.

1 How input should be solicited and responded to

1 Principles for EDC outreach and equitable engagement efforts during project
development including recommendations around producing 4exhnical abstracts
about proposed projects that can be disseminated to community members and other
ways to provide critical information about the impacts and benefits of projects to the
public.

1 Define key stakeholders, by categories and specific organizations in specific regions of
the Commonwealth.

The goal is for the EDCs to follow a framewordegeloped with community partners to allow
for greater community understanding and support arounajpcts in Section 6. This will help
expedite critical projects necessary as part of the ESMP to accelerate decarbonization in the
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Commonwealth.As the EDCs continue to learn and grow in this space, the CESAG can continue
to identify ways the EDCs can astjioutreach and engagement strategies in response to
feedback from partners, allieand communities.

3.6.2.3Community Benefits Agreement Framework

To ensure that communities that host clean energy infrastructure directly benefit from the
infrastructure, a connetion between the clean energy enablement infrastructure and the clean
energy programs is necessary. Such community benefits agreements can take shape with the
feedback from CESAG stakeholders to ensure EDCs continughimkreand formulate new
methods ad approaches to drive benefits of this just transition to the appropriate
communities.

3.7. Stakeholder Input and Tracking

Eversource is not only committed to taking proactive steps to promote community involvement
and engagement during the planning t#rge projects but also committed to providing a
transparent feedback loop regarding all input received in the engagement process.

Reaching out to communities and community members early and often, through their desired
channel, is a key tactic to sotit@edback before project plans are fully finalized. It is critical for
9PSNRBE2dzZNDS (2 NBOSAO®S (GKAa FSSRolFIOlxX a2 LINeeS
solely on Eversource assumptions but on real feedback from the community affectederr-irth

is equally important for Eversource to meaningfully address the input received from its
communities and explain how that input factored into decision making.

This type of engagement is geared towards making the process of implementing the ESMP mor
OGN yaLIl NByd YR AYONBIFaAy3d 9@SNE2dAdzZNOSQa | 002 dz

These steps include:

1 Inclusive outreach expanded to specifically provide information to and gather feedback
from EJ communities affected by the project.

1 Collaborative disussions about solutions to mitigate the impacts of project construction
and potential burdens of additional infrastructure with community betterment
measures that align with regulatory parameters.

1 Timely responses to the affected stakeholders, including @ssociations, community
based organizations, and the affected municipality.

1 Detailed analyses and action plans to ensure that the proposed project appropriately
addresses potential impacts to the environment and community through avoidance and
minimization approaches.
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Increasingthe ability to understand the needs of the communiti&sersourceserves and to
track and monitor program participation historically by communityand in real timet helps
dza dzy RSNEGIF YR gKI (i KI a akedaté rideyi QpropdisfeShyangasdzO0S & a

Eversource is committed to regularly asses€ing S NB& 2apph®xB &ahd courseorrecting as
needed. Continuous and regular stakeholder input will ultimately hdfyersourceimprove
operational and corporate processeystems, and practices to better understand and serve the
needs and unique circumstances of customers.

3.8. Key Takeaways from Stakeholder Engagement

Eversource is committed to being a strong environmental partner, a responsible neighbor in the
communities it serves and to ensuring all stakeholders are afforded effective and equitable
2L NI dzy AGASE (2 | 00Saazr LI NI xopdsddlipiojSckls. Asy R 0 S
mentioned above, this commitment requires Eversource to build and maintain trusted
partnerships through meaningful community engagement and incorporate feedback in

9 @S NA MedeNiBrSidking processes, especially from those who arslbned with existing

negative environmental circumstances and justice disparities. Proactively soliciting and tracking
feedback on9 @S NA 2chzMI2ie@y infrastructure projects will be paramount in ensuring
successful outcomes.

Reaching out to commutes and community members early and often, through their desired

avenue, is a key tactic to solicit feedback before project plans are fully finalized. It is critical for
Eversource to receive this feedbask project plans and their associated impads®y Qi o6 & SR
solely on Eversource assumptions but on real feedback from the community. Eversource is
committed to meaningfully address the input received from its communities and explain how

that input factored into decision making.

3.9. Future Stakeholder/Comumity Engagemenfrocess

Throughoutall stakeholder engagement, Eversource wile an equity lens to account for
different opportunities and burdengxperienced within communities, with the goal of pursuing
equitable solutions to achieveystemlevel chamge. By using this approach, it will be possible to
support more and diverse public participatiaon energy planning and decisioanakingwhile
also advancingquity andbroadeningequitable outcomes fora ¥ 9 @S Niis®rdelD S Q &

Stakeholder input i  ONA GAOFE O2YLRYSyYyd FT2NJ 9FSNE2dzNDOSC
ESMP as it helps augment investment and operating activities. This is done by proactively
listening to communities to balance equity, resiliency, and affordability. Acknowledging the
competing priorities of9 @S NA 2wduk Xy8l€ seeking to balance equitable outcomes for

9 ¥ S NA 2uNfES Qecomes a critical variable in all operational decision making.
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3.10. Ongoing and New Proposed Stakeholder Working Groups

The CESAG described abaman help offset potential issues and concerns raised by local
communities around the inclusion and awareness of utility filings. The CESAG would develop a
community engagement framework that would begin the stakeholder engagement process
before any project were brought before the EFSB. The goal of this early engagement is to help
ensure those stakeholders and communities most impacted by Eversource projects in Section 6,
are heard and part of the process.

For all future community meetings related to the projects in Section 6.5.1, Eversource is
committed to hosting meetings with the following principles in mind:

Why:

T

Who:

Pivotal for Eversource to meaningfully engage with communities and stakeholders with

the shared goal of not only recognizing and understanding the potential historic burdens

faced by a community but also to educate that community about a potential need for

and benefits of a project.

This education has to be multidirectional both for the comntynio learn about
9PSNBE2dzZNDS d2aiSY yYSSRAZ YR F2NJ 9OSNA2 dzNJ
needs and how Eversource can help to mitigate as many impacts as possible of a
potential project or program in that community.

Solicit input from alltypes of stakeholders, especially those with relevant lived
experiences, in addition to technical experts.

All neighborhoods who might be impacted by a project should be engaged.

Impacted stakeholders may want to engage directly through Eversourceieanalvely
through community organizations, religious institutions, or other municipal
organizations.

Where:

T

Community meetings should be held in the neighborhoods where the project will be
located or impacted.

They should take place in commundyiented locations, ones that are commonly used
for community events.

Community meetings should take place near public transit stops so that transit riders
can attend.

Meetings should, whenever possible, be held in a hybrid format providing both-an in
person andvirtual option. Remoteonly meetings may present barriers to participation
for residents with limited internet or electronic devises, whilepersorronly meeting
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may present a barrier for residents who have disabilities, small children, are
immunocompromsed or constrained by work schedules.

When:

1 Initial community meetings should begin during the project planning process

1 Schedule community meetings during different times of day and different days of week
for maximum participation.

1 Whenever possible comunity meetings should be scheduled during late
afternoon/evening hours and/or weekends.

How/What:

1 Eversource must both communicate in the spoken and written languages of the
community and understand the ways in which customers in each community wéet to
communicated with.

1 Written materials and presentations should not include acronyms.

1 Any technical language should be written and spoken in a way so that residents who do
not work in the field of energy generation, transmission or distribution canlyeasi
understand.

1 All materials, including notices, slides, handouts should be translated (written form) into
the languages spoken in the neighborhoods.

1 Meetings in a hybrid format should be recorded and easily available for later viewing.

Additionally, theK@ 6 NA R F2NXI G | f A3ya adhorication kS / 2 Y
Fff2¢ Llzoft AO 02RASA (2 K2adG NBY2GS YSSUAyY:

option.

1 All meetings should also provide simultaneous interpretation (verbal form) into the
languages spken in the neighborhoods where the project is being proposed and where
the meeting is taking place.

1 Multilingual staff whose primary job is not translation/interpretation should not be
asked to translate/interpret unless they are certified translatorgipreters and are
compensated accordingly.

9 Outreach should include notices and flyers publicized in commonly used medium
including local newspapers (including multilingual newspapers), social media, local TV
channels, churches, senior centers, schools, mamty centers and other community
organizations and gathering spaces.

1 Community meetings should include food for meeting participants.

1 Providing childcare also allows for a more expansive list of possible attendees to attend
community meetings with their children.

As noted above, communicating in the spoken and written languages of the community is
critical for effective engagement. Inddition to understanding the appropriate written and
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spoken languages, it is equally important to understand the ways in which customeashn
community want to be communicated with. Impacted stakeholders may want to engage
directly through Eversourceor alternatively through community organizations, religious
institutions, or other municipal organizations.
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4.0 Current State of the Distribution System

Section Overview

Eversource distribution systems can be broadly segmented into fouregibns: Easterr
Massachusetts (EMAorth Metro Boston EMANorth Metro West Southeast
Massachusetts (SEMA) and Western Massachusetts (WMA). Eacbgsub has its unique
sets of chdenges for which the EDCs must develop planning solutigletto Bostonand
Metro 2 S&ai KI @S &aSSy | AAIYATFAOLIYG AYyONBI
success in key business areas such as life sciences laboratories as well as broader ¢
growth that surpasses most regions in the natidvietro Boston is also exposed to ¢
elevated risk of coastal flooding due to climate change. In the past decade, Eversour
only constructed three new bulk distribution substationsMietro Bostonand Metro Westc
one in the Seaport district of Boston, one in the town of Brighton and another in
Longwood Medical area. Due to the pace of economic growth surpassing the pe
construction of large new distribution infrastructure upgrades, the availab&ribution
capacity headroom has rapidly diminished. This has accelerated the need for construc
four new bulk substations and expanding four existing bulk substations by 2029 hetine
Bostonand Metro Westregions to continue to maintain a lpoist and reliable electric servic
especially in the light of future electrification needs. Additional details on adjacent subst
capacity deficiencies ameliorated with these new bulk substations is included in Sect
and 6.

While the greater Bosin region is experiencing capacity deficiencies due primaril
significant load growth, the Southeastern region has seen a significant growth in distri
energy resources (DER), primarily solar photovoltaic (PV) generation and PV combin
battery energy storage systems (BESS). The current installed solar in conjunction with ¢
interconnection requests, have reached 55% of peak demand in the Southeastern regic
impacts of high penetration of invertdrased, variable generation on the sysidead to
capacity constraints resulting from reverse power flows duringpetik hours and voltag
issues on the distribution system. This has accelerated the need to not only constr
expand eight bulk substations in the region but propose altereatoost allocation
mechanisms to equitably distribute costs of infrastructure upgrades based on be
derived not just by solar developers but by distribution customers broadly. Upgrades to
bulk substations coupled with transmission upgrades woenéble about 1 GW of clea
energy from solar PV on local distribution systems in southeast Massachusetts to be st
via the transmission system into distribution systemsvietro Bostonand Metro Westload
centers. The Cape region of Southeastern Melsgaetts is also particularly exposed to hi
wind speeds during storms, necessitating hardening upgrades focused on this suk
discussedurther in Section 10.
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The Western region has also seen a significant growth in solar PV with current instadle
gueued interconnections reaching 63% of peak demand in this region. Additionally
region was designed to supply power to geographically distant customers through very
exposed overhead distribution lines, typically over 20 miles. This expéesawes these line:
vulnerable to many common outage causes. With additional impacts due to climate ct
the need to harden these distribution systems is even more urgent. These systems
hardened through a combination of strategic undergroundirggeation of new bulk
substations to reduce the distribution line risk exposure and rebuilding of overl
structures.

While upgrades to the distribution systems to increase capacity are critical to ena
reliable transition to a decarbonized future, die are other existing distribution syste
capital programs that are necessary to continue to maintain safe and reliable serv
9 @S NA 2cdsiiDessQBxtensive reliability programs ensure that the aging infrastruc
continues to be upgraded usingugntitative datadriven approaches to inform efficier
replacement decisions. Investments in technologies supporttiee operation of the grid,
including communications infrastructure, outage management systems and geogl
information systems to matain asset data.

The Massachusetts electric distribution system is at an inflection point. Over the past
years, Massachusetts has led the nation in its response to the climate crisis by r
unprecedented commitments to reducing greouse gas (GB) emissions attributable t
the state. In 2017, Massachusetts closed the last-ficed power plant in operation in the
state, Brayton Point. In 2020, Massachusetts became one of the first states in the coul
establish a Net Zero emissions limit.dddition to expanding clean energy production, t
Commonwealth has consistently ranked among the most enreffigient states in the
nation3

h@SNJ GKS LI ad FAGS &SEFENEXZ YdzOK 2F 9@SN
significant economigrowth, especially the Metro Region around Boston, driven by
NEIA2yQa o0dzaAySaa RS@OSt2LIYSyd Ay | NBI a

F2NBOFadSR G2 RNAGS (GSy LISNOSyd 3INRg
Massachusetts sgice territory between 2023 and 2032, compared with relatively flat p
load growth systenwide over the previous decade. Approximately three quarters of
projected growth, and associated capacity concerns impact the City of Boston an

3 Commonwealth of Massachusetts. "Commonwealth Clean EnergyCéinthte Plan for 2050." Massachusetts
Department of Energy Resources, Dec. 2022
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metropolitan area surrounding the city.

In the past decade, Eversource has only constructed three new bulk distribution subst
in the Commonwealthg one in the Seaport district of Boston, one in the neighborhooc
Brighton and another in the Longwood Medicaear Bulk distribution substations conve
power from transmissiofevel voltages to distributiohevel voltages. The pace of econon
growth has surpassed the pace of construction of new large distribution infrastrus
upgrades, rapidly diminishing thevailable distribution capacity headroom. This F
accelerated the need for significant upgrades to the Electric Power System (EPS) to ¢
to maintain a robust and reliable electric service, especially in the light of ft
electrification needs.

While the greater Boston region is experiencing capacity deficiencies due primar
significant load growth, other regions of the system, such as SEMA and WMA, are cha
by significant growth in distributed energy resources (D'ERiarily solar phtovoltaic (PV)
generation and PV combined with battery energy storage systems (BESS) which ¢
directcurrent (dc) output that needs to be converted to alternatiogrrent (ac) output vie
inverters to be supplied to the grid. High penetration of threrter-based, variable
generation on the system has led to capacity constraints duringesk hours and voltag
issues on the distribution system. These challenges must be addressed to provide safe
service for all customers because large frofithe-meter (primary connected) sole
installations are not geographically coincident with metropolitan load centers. In loca
geographically distant from load centers, the expansion of large Bulk Distribution Subsit
will facilitate reverse poweflow (from distribution system onto the transmission syste
enabling renewable DER energy to supply excess power into the transmission system
way, substation expansions will contribute to rapid retirement of fossil fuel generation.
the growth in DERs expected to accelerate due to state incentives and newly approve
allocation methodologie8,significant upgrades to the EPS must be constructed to facil
the transmission of clean energy from where it is produced to where it is coedum

Within the West region of the state, reliability issues manifest due to higher outage exp
of long, overhead, radial distribution lines (900 to 1,000 miles of reinforced {pnase lines
emanating directly from substations, also known as backbone eiegdrunning througl
heavily treed areas due to the lack of bulk distribution substations in sparsely popt

‘59w 2NJ 5D NBFSNI G2 Fye (eSS 2F FLOAftAGe GKFG Ydzad &dz
Interconnection Tariff, regardless of whether it actually generalestricity (e.g., energy storage systems).

Department of Public Utilities. "D.P.U-26." 22 Oct. 2022

5 Provisional System Planning Program Guide," Mass.gov. For more detaiRtoxigitonal System Planning

Program Guide | Mass.gov
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areas. This inherent design, combined with the fact that in all regions, major s\
components, such as transformers, poles and wires arellappproaching end of useful life
increases reliability risk for customers. This increased outage exposure is further exace
by the increased frequency and intensity of catastrophic storms resulting from cli
change. Despite these challenges, theersource MA system reliability metrics, SAIDI (Sy:
Average Interruption Duration Index), SAIFI (System Average Interruption Frequency
and CAIDI (Customer Average Interruption Duration Index), are typically in the first quau
the IEEE beshmarking survey(see Sectiom.1.9) For example, 2022 tequartile SAID!
performance was lower than 90 minutes (blue sky), SAIFI was less than 0.84 and C/
GKIYy mMnc YAydziSad . & O2YLINRaA2YyZI Ay al
SAIDIa SAIFI of 0.62 and a CAIDI of 94.3 minutes, i.e., all threskjumetrics were withir
G2L) ljdzZk NITAES F2NJ HAHHD® C¢CKSNB |NB I NBI
customers suffer less than firguartile reliability. The reliability performangeer division is
aK2gy fF0SN) AYy (GKA&a {SOGA2y dzyRSNJ GKS
Against the backdrop of worsening impacts of climate change, Eversource is focus
hardening plans in areas where performance is consisten@&yN&E S (G KI'y (KS
average reliability and resilience performance.

With the growing needs and deficiencies, as discussed later in this Section and in Se
Eversource is taking an integrated planning approach to identifying planningaritelations
and system constraints and developing solutions that address the key challenges affect
distribution system today, over the next teqears, and through 2050.

4.1. State of the Distribution System and Challenges to Address
4.1.1. The Electric Powésrid¢ An Overview

Near the end of the millennium, the National Academy of Engineering named the electric
power grid as the greatest achievement of the 20th century due to its impact on the quality of
life over the previous 100 years, powering almost gveursuit and enterprise in modern
society. The basic architecture of the grid (showrFigure10 below) has not changed much
since that pronouncement; Most generation is still central generating stations whether they be
gas, hydro, nuclear, etc., connected by higlitage networked transmission lines which move
electrons from the power plants to sutasions, which step voltage down to local distribution
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systems’ which ultimately deliver power to businesses and homes (primary and secondary
customers).

However, the mission and challenges facing the grid and the impact on customers have
significantlyevolved over the past decade. Even though most generation resources are still
central power plants feeding into the transmission network, there is still significant retirement

of traditional generation sources (like coal and gas plants) replaced by eapawfsinverter

based technology including significant growth in offshore wind, transmission connected large
solar farms and Distributed Energy Resources (DERS) such as Solar PV feeding into both the
transmission and distribution systemsFigure 11 below is a simplified version of the
distribution system showing how it has evolved to accommodate new technologies such as
generation from wind farms and large solar plants, gtdle energy storage, electric vehicles

(EVE YR NR2FG2L) a2tFNJ FyR 20+t olFdGSNE SyS
businesses.

Acting as an interface between the transmission system and customers, the distribution system
serves as the backbone of a reliable Electric Power System (EPS8jteé&ively planned
RAAGNRAOdziA2Y 3INARI SaALISOAFfte a 9@SNRE2dAzZNDSQ3
future, is therefore critical to providing the essential safe and reliable electric service directly to
customers.

5 The distribution system is defined as substation, feeder, and equipment operating at voltages below 69,000 Volts
(or 69kV) and above 4kV. The distriloutisystem serves as a bridge between the electric transmission system
(typically at 115kV) and the lowoltage system supplying customers (typically voltages below 460V).

" Inverterbased technologies are triggering significant changes to the way thebdison system is modeled and
analyzed. Instead of focusing solely on static analysis at hourly intervals, distribution analysis has evolved to
transient analysis at the miiecond scale. Study methods have also transitioned from snapshot analysis at th
peakload hour during an entire year to evaluating all 8760 hours of the year. This is because with PV and battery
storage, the constraints on the system are no longer just on specific summer or winter peak days, but it could be
early mornings, nighttimewinter, spring, or fall.

53| Page
EVERS=URCE



Transmission Lines : : Distribution :
765, 500, 345, 230 and 138 kV Lines
: : : Subtransmission
: i —i{°°==°| Customer
3 : : T : 26kV and 69kV
g & Primary Customer
i iifi i | 13kvand akv
Generating Station ~ Generator ‘ Transmission Substation 0 secondary C
Set-Up Customer Step-Down =188 13%(:\';] ; ZES‘EF mer
Transformer 138 kV or 230 kV Transformer CEn= an
B Generation M Transmission I Distribution M Customers

FigurelO: Basic Architecture of the Electric Power Grid (Source@28rennial Energy Review)
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¢KS /2YLIlyeQa StSOGNRO RAAGNRAOdzIAZY &daeaidiSYy Ay

172 substations

Approximately 11,500 circuit miles of overhead lines
9,200 circuit miles of underground lines

1 172,900 service transformers

E R e

Integral to the provision of safegliable service to all customers, load and DER alike, are Bulk
Distribution Substations, also defined as those substations directly supplied from the
transmission system.

¢CKS /2YLIyeQa modnTt YAfftA2Yy St SOGNROsrdgBi@ARSY G A
approximately 6 GW of peak electric demand. Bulk Distributions Substétsnmlied directly

from the transmission system, are integral to the provision of safe, reliable service to all
customers. Bulk distribution substations vary in size eowhplexity based on customer needs
and the geographic area supplied. At their core, bulk distribution substations all serve the same
function ¢ step-down high (transmission) level voltages, typically 115 KV, to lower level
(distribution) voltages, typichl 13 kV, 14 kV or 23 kV, that are more practical for routing power
locally to supply customers or interconnecting DER. Other than reliable conversion of
transmission current and voltage to distribution current and voltage and-wecea in areas
where DERnNergy exceeds distribution customer consumption, Bulk Distribution substations do
not serve any other functioq but serve as a path to transmit clean energy. More specifically,
Bulk Distribution substations do not themselves emit air pollutants or dreese gases. With

the retirement of fossil fuel generation on the transmission system replaced by large solar and
offshore wind, these Bulk Distribution substations serve a critical purpose of transforming
current and voltage from distant transmission ceweied renewable generation to local
distribution systems and conversely transform current and voltage from renewable DERs on the
local distribution system to the distant load center distribution systems with the help of the
transmission system. 72,600 DfifRjects totaling over 1.9 GW are supplied and interconnected
by 101 bulk distribution substations. This power generated locally is carried by the transmission
system to other, distant bulk distribution substations, which supply load centers via distnbuti
lines. As customers replace their fodsiél based appliances and cars with electrified
technologies, these bulk distribution substations are critical facilities needed to transform

8 The distribution side of bulk distribution substations is supplied by multiple transformers thatdsiep
transmission level voltage (typically k%) to distribution level voltage. All the transformers at a single bulk
distribution substation are connected via k& bulk distribution busvork. This 14V bus is the source for all 14
kV distribution feeders emanating from that substation.
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current and voltage from distant located renewable generation tranwditthrough the
transmission system into local distribution systems to reliability provide the current and voltage
necessary to power these customsided electrified technologies.

Figure 12 below? shows the approximatef 2 OF GA 2y 2F [/ 2YLI Y& Q& wMnAw
substations shaded by Planning Region (see Section 4.2 for a description of Planning Regions). In
aggregate, these substations currently have a total firm capacity to serve 7.9 GW of customer
demand. With the crent peak customer electric demand of 6.0 GW, in aggregate, the
distribution system has an available headroom of 1.9 GW. Having said that, because these bulk
distribution substations serve local townships, it is the capacity of an individual bulk distmibu

substation relative to the customer electric demand at that local township that is more relevant

to the available headroom. A more detailed representation of local headroom will be explained
further in this Section below.
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Figurel2: Location of Eversource bulk distribution substations in Massachusetts

Electric distribution systems are designed to move power from substations to customer loads
(or from DER to loads) in the most efficient manner possible. Several (sometimasticg)fl
factors determine the nature of the design, including size of the load, distance to load, system
voltage level, topography, etc. Ultimately, the laws of physics and electric service standards
dictate whether a service configuration is practical amdpossible. For this reason, the

® Referto the Massachusetts Executive Office of Energy and Environmental Afdifs Environmental Justice
Populations Ma2g SNI F AR ¢AGK GKS FLIINRPEAYFGS t20F Gtlodsy 2F GKS /[
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Company strategically places substations near load centers and defines a service area for each
substation based on the ability of distribution feeders, operating at their voltage level, to move
power from the source to lds while maintaining adequate service quality. The number of
substations required to serve customer load and their locations depends on a number of
factors, but load density or the number of customers and total MW (megawatts) per square
mile is one of theprimary drivers for the number of substations necessary to serve that load
level, their size (in terms of number of transformers installed and total capacity), and their
proximity to each other.

Figure 13 below shows ypical areas with increasing load densities: a residential street, a
significant portion of a city, and a dense urban area. The figure shows that as the population
density increases for the same geographic area (typically in square miles), the amount of
needed equipment capacity increases. Applying these factors to the Company substation map
in Figurel2, it can be clearly seen that dense load areas such as Metropolitan Boston, the City
of New Bedford, and the City opingfield require more substations per square mile with more

and shorter distribution feeders due to the significantly higher load density. Conversely, rural
areas with much lower load density such as areas of Plymouth, Cape Cod, and Western
Massachusettsequire fewer and smaller substations, located further apart, and with longer
distribution feeders to serve sparser load.

Another factor determining the number and density of substations is the operating voltage of
the distribution system. A distributiosystem operated at 23kV can serve approximately twice
the amount of load as a 13kV or 14kV distribution system, with feeders approximately twice as
long, with fewer bulk distribution substations. Areas of the Eversource service territory, such as
Plymouth,Cape Cod, and portions of Western Massachusetts, which operate at 23kV, require
fewer substations to serve the same amount of load compared to Boston or New Bedford,
which have 13 and 14kV distribution systems. The distribution voltages in each area of th
Eversource service territory were selected many years ago in the early stages of development of
the electric power grid and are not easily changed due to the interconnected nature of local
distribution systems. Conversion of a local distribution systera higher voltage would require

a complete overhaul of all substation equipment and distribution cables, incurring a significant
investment. At this point, Eversource does not view this as necessary to enable electrification.
Nevertheless, some lower (otlgte) voltages, such as 4kV, are being phased out over time, and

10 Equipment capacity, such as power transformers, is measured ilAWgiere (VA), a thousand Véimpere is

1KVA and a million Velmpere is IMVA. Small residential transformers installed in overhead poles typically range
in size from 25kVA to DKVA. Medium size residential patbunted transformers installed on the sidewalks or
inside customer property are typically in the range of 50kVA to 500kVA. Large residential transformers installed
below grade or inside customers buildings range in sama 800KVA to 2.5MVA.

57| Page
EVERS=URCE



where justified, the Company makes an effort to convert voltages to standard values to ensure
service reliability and secure operation.

Residential street

Dense sections of the City

SMVA-40MVA i

Residential block or )
commercial building Large City Areas

SRS

I 5%
L& 5

' R
100-500kVA

Figurel3: Examples dAreas with Different Load Densities

4.1.3. Bulk Distribution Substation Overview

Bulk distribution substations are key components of the electric power system, essential
elements in meeting consumer demand for energy and supportisgc2htury economies as

discussed earlielEversource views bulk distribution substations as clean energy hubs that create

the necessary headroom on the electric system to accommodate future system demand and
electrification supply, and are therefore a critical element of the Coengaa  Figuee 14D

shows a typical bulk distribution substation with incoming high voltage transmission lines,
(typically 69kV, 115kV and 345 kV), terminating at high voltage buses, power transformers which
step voltage down to distribution levels (typically 13 kV, 14 kV, 23kV or 27kV) and outgoing
RAAUNAROdzAAZ2Y TFSSRSNE® ¢KA&A RAFFSNE FNRBY | a3
created. The fact that a bulk distribution substation serves a power convéusiction, via

static equipment such as transformers that does not move or rotate, as opposed to a power
ASYSNY GA2Y TFdzyOlA2y AftdzaONIGSaEa GKIFO RA &GN
greenhouse gas emissions generated) than most forms ofragere assets. In fact, bulk
distribution stations are agnostic to the source electrons that flow through them, and as such,

are critical for moving wind power, solar generation, or any form of clean energy from source to
consumers.
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Figurel4: Bulk Distribution Substation

The major components of a bulk distribution substation include:

Q\

T hyS 2NJ Y2NB aGSLIR26y LI2GSNI NI yaFT2NX¥SNaEZ
115kV transmission voltage to primary distribution voltagélectrically, this is no
different than the smaller size patiount transformer located on the street from which
residential service lines emanatestepping down the primary distribution voltage to the
120 Volts that most residential appliances are posewith.

9 Circuit breakers, which provides protection during abnormal conditions for the
substation equipment and the distribution feeders that emanate from the substation.
Electrically, this is no different than the smaller breakers inside the breakesl pan
every residential home that protect the wires from burning out in case of a sti@uit
or fault.

1 Buswork, which is a group of rigid conductors typically made of aluminum or an alloy
that serve as a common connection between the other componehteesubstation.

1 A Protection and Control room which houses electronic equipment that needs to be
protected from the environment.

1 Incoming transmission line(s), which supply the bulk substation from the transmission
system.

1 Outgoing primary distributionefeders, which may be either overhead or underground,
which supply the street circuits that supply the distribution transformers located on a
street which in turn serve customers directtyno different than different wires that
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supply different rooms andssociated outlets within a residential home (albeit much
smaller size wires)

1 A fenced area surrounding the substation for protection of the station equipment and
for protection of the public and animals.

I o6dzZf] RAAGNAROdzOAZ2Y &dkEa dd!iA{2yy 2YNJ&! 0N [2yFa defyl {6
with individual freestanding bug 2 NJ] | YR OANDdzA G oOoNBIF {SNAR 2N YI
design with all busvork and breakers inside an enclosug@o different (albeit much smaller)

than a breaker panel bakside residential homes which contain multiple breakers.

The topology and arrangement of a bulk distribution substation depends upon the reliability
requirements, load magnitude, and load density of the area being supplied. Historically,
Eversource preecessor companies constructed substations using single bus/open breaker
arrangements with each transformer supplying each bus section. This was adequate for lower
load densities and expectations for electric reliability that prevailed at the time. Wit loa
density and DER penetration increasing, higher expectations for electric reliability, and a desire
to increase system resilience, Eversource has standardized on two substation bus topologies
(shown inFigurel5 below) for future construction:

1. Double bus/double breaker switchgear (for low to medium load density areas). Each
substation transformer and each distribution feeder will be fed from two primary bus
sections through two feeder breakers. An outage of a bus @eabtr any individual
element will not result in customer load loss.

2. Ring bus arrangement (for medium to high load density areas). The switchgear will be
arranged in a ring bus so that an outage of any bus section or any individual element will
not result n customer load loss. A ring bus offers higher system reliability than a double
bus/double breaker arrangement. With all transformers in parallel this may require
series reactors for fault current mitigation.

RingBus:
Double Bus Switchgear: " 2 .
Low to Medium Load-Density Medium to ngrh Load-Denglty Areas‘
Acceptable Reliability Requirements: Acceptable Rellablll.ty R(.aquwements‘
High Reliability High Reliability
) BUS A1 . BUS B1
0 | [ =1 1 55 1
B —CD-0— -o-QD
1] 1]
oo QD i il
1] P
| I a L B ‘ =)= ‘
BUS A2 = BUS B2

Figurel5: Eversarce Standard Substation Designs
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4.1.4. Planning Challenges

Across the EversourdédA service territory, there are diverse challenges to the planning mission.
Figure16 shows the service territory, highlighting challenges wikpect to load and DER in
different areas. In the Western portion of the state where load is characteristically low and
developable land is availablEyersourceanticipates the need to build distribution capacity to
accommodate future DER growth. Mostthe electrical load is in the population centers of the
North (Metro Boston and Metro West), but due to space constraints and other factors, there are
limited locally installed generation resourcdsversourcexpecs this trend to expand further
with future electrification of transportation and the heating sector, leading to an approximately
50% increase in total electric demand in Metro Boston dnhetro West region by 2035.
Conversely, in the Southeastern region with a current peak demand of 1.ZE@8&burcehas

seen significant growth in DER resources (over 650 MW online and 1.3 GW in the queue) and
anticipate connection of 6.4 GW of offshore wind injection in this region during the same time
period ¢ by 2035 ¢ significantly accelerating the need to pand the Transmission and
Distribution systems in the Southeastern region.

Metro and Metro-West

Eversource Electric

Western Ssacnton
Low Load, Growing Generation
Future Impacts: DER Growth

Southeastern
High Generation, Seasonal Low Load
Future Impacts: Offshore Wind and DER

Figurel6: Eversourc®1A Service Area and Key Challenges

In the SEMA region in Spring, for example, the customer load demand is seasonally low when
the production of distributed energy resources is high, leading to significant reverse flow during
clear April and May days and a very pronounced duck curve, shittien time of peak even
further towards the late evening hours, as discussed eaRigurel7 shows an example of the

net load on May %, in three successive years (2021, 2022, and 2023) in Southeastern
Massachusett{SEMA) with the typical duck curve characteristic shape driven by high solar
output above and beyond the load. The peak (net) load on these days occurs after 8:00 PM as
shown on the chart. Overall, the DER growth areas, (South and West), are not geadiaphic
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aligned with the demand growth area (North), which drives the need for infrastructure
RSOPSt2LIYSyid G2 Y20S LR6SNI FNRY gKSNB Ad A& LIN
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Figurel7: SEMA Load Curve for M&y 2021, 2022, and 2023

For much of the last decade, peak load throughout New England has been flat as economic
growth was offset by two primary loagduction drivers: 1) the natioteading energy efficiency

programs run by Eversource (sBgurel8 below) and 2) extensive adoption (more than 477

MW and 66,600 projects) of behirtie-metert! (BTM) rooftop solaf? Eversource, along with

the other Mass Save Program Administrat (PAs}? runs nationleading energy efficiency
programs, as authorized by the Green Communities Act (8aAe GCA mandates that the

PAs develop thre¢ S NJ SySNHeé STFAOASyOe LIXlya GKIFIG oA
available energy efficiey and demand reduction resources that are cost effective or less
SELISYyar@dS GKIFYy &adzl)X edé C2NJ 20SNJ mp &@SEFENEZ al
leader in implementing higlquality Energy Efficiency Programs. Since 2009, following the

11 Defined in this analysis as Simplified projects in the interconnection tariff; numbers are as of June 2023

122021 Regional System Plan. SO New England Inc., November 2,i2R21.

13 The Company notes that the Mass Save programs in the Cape Cod region are delivered by the Cape Light
Compact, as a certified municipal aggregator. Therefore, any energy efficiency or demand response numbers in this
R20dzySy i T2N (KS -rég@drvadipaftialy attriqutdeiokieliyedzby CLC.

14 Green Communities Act of 2008, as amended and codified at G.L. c. 25, 8§ 19, 21, 22
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implementation of the Green Communities Act of 2008, Massachusetts has consistently ranked
FANERG 2NJ 4SO2yR Ay GKS ylLaA2y FOO02NRAYy3A (2 (K
State Energy Efficiency Scorecard. These EE investments have ressiibdtamtial reductions

in systemwide energy usage and peak demand. More recently, however, economic growth has
outpaced the achievable energy efficiency reductions, and many areas of the system are now
seeing growth in peak load. (For more details on shgings associated with energy efficiency,

see Section 6.1.5). Along with the success that energy efficiency has had in suppressing the
magnitude of the entire load curve, substantial behind the meter solar PV has also been
AyaidlrtfSR (KND tafterg Dré to $hed Quipiit patteNIdSs@lar, this has caused a

shift of the peak hour from early afternoon to early evening hours.

EE (Non-ADR) Savings
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Figurel8: Energy Efficiency (Na@xctive Demand Response) Savings -2022

ReferencingFigure 19 below, over the lastkight years for the entire Massachusetts service
territory, while total (coincidentf peak load forecast was consistently declining from 2018 to
2021, with relatively flat growth, it has started increased sharply in 2022. As the system peak
continues to moveowards evening hours, driven by behitie-meter (BMT) solar installations,

the marginal impact of the next MW of BTM solar capacity on said peak shFigkse19
shows the shifting in overall system peak hour bgioae (Metro Boston and Metro West are

15 Coincident peak describes the peak value of the aggregate load of a set of stations. The coincident peak might be
at a time and date that does not align with the indiwal (norcoincident) peak of a substation. For example, the
coincident peak of 2 substations might be at 4pm, while the first station peaks at 3:00pm and the second at 6:00pm
(non-coincident peak). All plots in this and the following sections are bas¢deoaggregated sum of the individual
station peaks.

63| Page
EVERS=URCE



represented in a single chart). For example, in the bottom graph representing the Western
region from 2004 to 2009, the system peak was between 1:00pm and 3:00pm; after 2019 the
peak has consistently been later in tlewening from 6:00pm to 8:00pm. The clearly visible
trend in shifting of the peak load hour toward the evenings in the Southern and Western Region
is consistent with the fact that these areas are where most of the solar deployment the
Company is occurring.
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Figurel9: Peak Load Hour in Each Year from 2000 to 2022 By Region

Along with the growth in solar PV, the Commonwealth is now seeing and projecting more
aggressive load growth in new areas due primarily to policy directiveslaad energy goals.
This has prompted evolution of forecasting tools and methods to predict adoption propensities
for new technologies (such as EV and heat pumps) sobBbatsourcecan not only assess the
magnitude of demand bualso the location and assmated timing of that demand in the
forecast period to enable an orderly planning of the system.
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Finally, Eversource isvrestling with the very real and very pronounced impacts of climate
change on9 @S N& 2diNiDiH® Fystem and customers. Overettpast decade alone
Eversource haseen four major storms with a return period of 25 years or more. Consequently,
Eversource hadeveloped resiliency plans with tactical measures to har@lei S NB Zylthidd S Q &
to reduce and mitigate customer impacts. Alleie challenges exist in some fashion across

9 ¥S NA Fodepior @ dn MA, particularly in localized areas, they are more pronounced.

4.1.5. Planning Criteria and Standards

In identifying, designing, and implementing upgrade solutions to resolve violatisessddrce

relies on its existing reliability criteria and planning standards to guide the selection of
GSOKYyAOLfte @GAlLofS azfdziAzyad ¢KS /2YLI yeQa
Eversource internal standards and planning guides. dlyesdes and standards, taken in the
aggregate, comprise the current Eversource policies that pertain to:

O

1. Providing consistent uniform approach for planning and designing and efficient,
reliable, and safe EPS.

2. The study, interconnection, and operation oisfbibuted Energy Resources (DER) on
GKS /2YLIyeQa 9t {

The guides and standards relevant to these two objectives are listed below:

Eversource Distribution System Planning Guide (DSPIhjs Eversource guide sets forth
standards for distribution system dgsi and system studies including loading criteria,
equipment ratings, system voltages, power quality, reliability, standard substation designs,
secondary network criteria, evaluation of DER, system modeling criteria, load forecasting,
system study methodolgies, and modeling assumptions. The Company DSPG, filed yearly as

LIF NG 2F GKS /2YLIl yeé Qa !-yRUdbcket 2BBR0Z is oundafionad w S LJ2
F2N) RS@St2LIAYy3 YI22N OF LI OAGeée LINEB2SOGa SaaSyl
inOf dzZRAYy 3 (K2a$S adzooYAGGISR dzy RSN KRS / 2YLI yeé Qa

Eversource SYS PLAN 010 Bulk Distribution Substation Assessment ProCEklisr&versource
standard pertains to the performance of annual assessments for bulk distribution sohbsta
(115 kV transmission down to distribution voltage), including modeling assumptions, software
tools, load forecasting, and relevant contingency events to be tested.

¢CKS [/ 2YLIl yeQa . dzZ | S5Aa0NROdzOA2Y {01@) and thé A 2y |
S5Aa0NROdziA2YyY {@adSY tflyyAy3d DdzZARS 65{tD Hun
guidelines for the planning and design of its bulk substation and distribution facilities, and sets

forth the various criteria by which the capacity and reliability peffory OS 2 F (G KS [/ 2Y
supply systems are measured, and how these assessments are conducted. SYBPttates

that plans need to be developed to ensure that: Each distribution bus has at least two means of
supply (primary and secondary), upon loss ofarse of supply, customer electric service is
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automatically restored, and the number of bulk distribution buses with no power source
because of a single contingency is minimized.

In accordance with the planning standards, under normal operating conditiand
configurations (ND), substation transformer loads should not exceed 75% of the normal rating
and substation transformers should not exceed their kbeign emergency (LTE) rating after
implementation of the automatic bus restoral (ABR) scheme in respda N1 contingency
outages involving loss of a bulk transformer. When actual or projected transformer loads
approach 75% of the normal rating (under normal operating conditions), the options typically
include: (1) permanently transfer loads to other stdiions in the area, (2) replace/upgrade
limiting equipment, such as installing larger transformers, (3) add new equipment or expand
substation, (4) construct NeWires Alternatives (NWA) such as battery storage, (5) construct
new substations. Typicallgeveral solutions are developed for each capacity/reliability need and
the process to select a final solution involves many groups and engineering disciplines which
consider and compare a range of attributes for each alternative, including cost, refiabilit
constructability, environmental impact, and others. Large more complex projects such as a
transmission line or new substation would typically require regulatory approval for siting and
permitting. The final distribution solution must meet the lotegm energy need in a reliable
manner with minimum impact on the environment at the lowest possible cost.

Eversource NofWires Alternative (NWA) FrameworkThe Company has also developed an

NWA Framework to provide a standardized and expedited process to scrgen b 2 ! a2t dzi Az
technical and economic feasibility to meet a need at a specific location identified in accordance

with the distribution planning criteria. NeWires Alternatives are defined as grid investments

or programs that use netraditional soluton to achieve deferral of distribution grid capacity
equipment or material upgrade, increase distribution grid reliability/resiliency, and increase
operational efficiency and optimization of the distribution grid. The primary objective of the

[ 2 YLJ ye Gamewotk!is to identify solutions with the potential to mitigate system
violations (capacity, reliability, and resiliency) or that enable efficiency at a lower total cost.

Eversource Distributed Energy Resource Planning Guide (DERR&DPSPG, the DPRinning

Guide sets forth the planning criteria, study philosophy and analyses used to study the impacts

of Distributed Energy Resources (DER) seeking to safely and reliably interconnect to the

[ 2YLI yeQa 9f SOGNRO t 246 SN {udies arSpérfoonad basedion theh a G NA
guidelines as stated in this document.

Eversource Information and Technical Requirements for the Interconnection of Distributed
Energy Resource$: This is a resource under the Customer Care section of the Eversource

16 For additional details, refer taler-information-technicatrequirements2020
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website to provide customers and DER developers with the minimum standards and policies of
Eversource relevant to the interconnection of DER/DG resources to the Eversource EPS.

IEEE Statard 15472018 (and formerly IEEE 15€D03):Institute of Electrical and Electronics
Engineers (IEEE) is the approved standard for criteria and requirements for the interconnection

of distributed generation resources into the electric power grid. It cogmized as the governing

a0 yRINR Ay alaalOKdzaSida Ay (GKS 9@SNHEZ2dJNDS
DSYSNI GA2yé¢ GFNRARFTF as5t! bz2d pp! ®

4.1.6. Planning Process

As a regulated utility, the Company has an obligation to provide reliable service irdaccer

with applicable safety codes and regulatory requirements. The basic goal is to provide orderly,
economic expansion of the equipment and facilities to meet future system demand with
acceptable system performance. The key objectives include: builttisnff capacity to meet
instantaneous demand; satisfy power quality/voltage requirement within applicable limits;
provide adequate availability to meet customer requirements; and deliver power with required
frequencyt’

To meet its obligations, the Compatakes a bottomaip approach to integrated planning, with
an annual cyclical planning cycle illustrated in the Chart appearikigase20.®

17Refer to D.P.U 222, Exhibit EENGL1 at 10

8 1n the performance of system planning studies to establish the need for system upgrades, the Company employs
detailed steadystate electrial powerflow and electromagnetic transient analyses models of its transmission,
substation, and distribution supply systems.
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Figure20: Eversource Annual Planning Cycle

The approach stast with forecasting the net load on the system, i.e., the demand accounting

for offsets due to DER production. As part of this process, the Company conducts a yearly
analysis to build a 90/10 weath@ormalized load assessment based on an econometric model

for each of its bulk distribution substations. This assessment is conducted on a yearly basis to
support the businessJt  YYAYy 3 LINRPOSadad ¢KS /2YLI yeQa | aas
growth, as well as several add&that will impact the overall peakver and above underlying

growth ¢ considering the transition associated with electrification. Lastly, this assessment
includes any local generatigfthat has contractual backup capacity through the system, which

is available to support the electric giiid case of an asset failure.

The detailed assessment of electric demand is split into two segments: theTsearLoad
assessment, focusing on the next 10 years with projected load growth through new business
adoption; and Longerm Load assessmetitwhA OK | y I f &1 S&8 G(KS /1 2YY2Yy 6

19 Adders include large new business growth (step loads), electric vehicle (EV), energy efficiency (EE), and solar PV
development.

20Such as combined head and power (CHP)
A¢KS / 2YLI yeé Qa Y S i KenR RohdA3sessriients)débétilted ih @etaiflin D.P22 2Bxhibit ES
ENG2.
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carbon goals to understand the impact on the region. To ensure power system is adequately
planned, three scenarié%are typically considered when planning for large substation projects:

1 Summer Peak Scenariddistorcally, in most cases, the summer peak scenario is the
scenario that drives infrastructure investment. Due to high HVAC consumption during
summer months, especially in afternoon and evening hours, the summer peak scenario
is directly correlated with the ha index. The summer peak scenario is at its worst when
load is highest and local generation (DER) is lowest. Therefore, in the electric demand
assessment, this scenario is defined by low, weather adjusted solar output, and a high
load.

 Winter Peak Scenami ! f G K2dzZ3K GKS [/ 2YLI yeQa aeadasSy |-
winter-peaking and shows lower temperatudependent load change during the winter
months, the extensive conversion from fossil fuel heating to electric applications is
expected to increase the imter load as well as the temperature dependency. This
scenario is similarly to the Summeeak Scenario looking at high load scenarios with
low, weather adjusted DER output.

1 Low Load Scenarid:he low load scenario represents the shoulder months suclpak A
May, or October where minimal heating and cool applications produce load on the
system and solar output can achieve 100% of nameplate power. This scenario uses a low
load data as well as ideal solar output conditions. It is designed to identify {ealtéor
reverse flow and high voltage conditions on the system.

Based on the 90/10 weather normalized nearm load assessment, detailed analyses are
performed to determine when and where violations in planning criteria and performance
requirements occur Specifically, the following analyses are conducted in accordance with the
applicable standards and criteria identified in SYSFLKN and the Distribution System
Planning Guide DSPG (described above):

|. Steadystate analysisto assess thermal overloads @woltage limit violations resulting
from load demand and DER output. The steady state analyses are conducted through
time series power flow simulations in the steashate distribution analysis package
under both NO and N1 scenarios.

II.  Dynamic/transientanalysisto verify acceptable model performance and to identify any
violations of stability criteria or transient overvoltage criteria following system
disturbances and switching actions. For this analysis, the ststatly load flow models

2ZC2N) GKS LJzN1}2asS 2F GKS /2YLIyeQa 9t SOGNARO 5AA0GNAROGdzi A2
follows: Summer from Jung® to August 3%; Winter from November %t to February 28; and Shoulder Season
from March F'to May 3F'and September Lto October 3.
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are converted ¢ electromagnetic transients (EMT) models to allow for power systems
dynamic simulations.

[ll.  Shortcircuit analysisto assess if circuit breaker fault circuit interrupting capability or
bus work shorcircuit structural limitations are exceeded, and to inforgystem
protection schemes.

IV. Protection reviewto assess if direct transfer trip (DTT), ground fault (zero sequence)
overvoltage (3V0) protection or other special protection schemes are required based on
the risk of islanding, badked at stations, and o#r operational requirements.

V. Reliability and operational flexibility assessmento determine loss of load/DER
reliability risk and degradation in transfer capability following a shoglatingency
event. This does not constitute a staatbne analysis, butather signifies that all
previous analyses must account for the various permutations of system configuration,
ensuring that the EPS is safe and reliable under all practical operating scenarios.

Following this, the Company identifies the need to plan emalstruct new equipment, including
non-wires alternatives, which expand the capacity of the system, reduces demand, and
increases reliability. This, then increases the headroom for new loads and the associated hosting
capacity for new electrification as Weas additional DERs to connect. Load and enabled DER
capacity are then aggregated to the transmission level and constraints on the transmission
system are identified, considering generation sources, retirements and commitments. The result
is a compreherige plan that identifies the need for coordinated distribution and transmission
solutions in local areas 6f @S NA ZyBidD S Q &

4.1.7. Solution DevelopmentTraditional and NofVires Alternatives (NWA):

Once violations and system deficiencies mtentified, the Company develops comprehensive
plans to position the electric transmission and distribution systems to meet the needs of
customers both from capacity, reliability, and resiliency perspective, but also in relation to
future electrification.Based on the system analysis results, Eversource engineers design and
implement a variety of projects to resolve thermal/capacity, power quality/voltage, reliability
and stability violations where station and line equipment may be operating under corglition
beyond their design limits. As part of this process, Eversource generally applies several design
concepts to resolve and mitigate issues identified in system analysis. Four of the more common
design concepts are briefly described below:

I.  Upgradeexisting equipment: By replacing existing equipment with similar equipment
with greater capacity, such as increasing the transformer size at a station or
reconductoring a distribution feeder, the system capacity is increased.

[I.  Construct new equipmenttapacity:Through additional hardware, such as new circuits,
substations, or the addition of an extra transformer to a substation the system capacity
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is increased. An example is the upgrade of substations to standard multibank substation
configuratiort® using standard ransformer sizeé¥ and increasing capacity of the
substations that will maximize group firm capacity at the lowest capitalagt,to the

point where transmission cost becomes the limiting faétor.

[ll.  Reconfigure the systemThrough load transfers, customers can be moved to different
circuits or stations permanently to better utilize resources. This however is limited by
the need fo sufficient capacity on nearby equipment to support potential Ncenarios.

IV. Construct or apply norwires alternative solutions Where technically feasible and
economically viable, through construction of Eversource fafrthe meter NWA
solutions or aplication of behindthe-meter customer solutions, load shapes can be
modified to resolve technical constraints, to defer distribution level upgrades.

The highlevel solution and benchmark cost estimates may be determined during the system
analysis phasetHowever, final system modifications and costs estimates would require some

level of engineering to resolve sigpecific issues related to environmental permitting, physical
constraints and rights of way, procurement, and construction scheduling, all afhwdan
AAIAYATFAOLYGE @ AYLI Ol G K Dased zapicity expanson plany akk vy & Qa
submitted annually to the Department in the Annual Reliability Report (ARR).

4.1.8. Solution Implementation

Once the comprehensive solution and/or solution aitgtives are determined via the system
analysis process the Eversource project approval/construction process is used to initiate and
implement a capital project. The process is designed to ensure that the technical approach is
sound, and resources are buetgd and allocated to facilitate successful and timely execution of
the projects. The overall process flow for capital projects is depictEthure21.

As shown in the figure, following the final approval of a project, the initigerures initial
funding for preliminary engineering. The initiator is required to document the project need,

23 Substations with two or more transformers connected to a Common bus provide better reliability than single
transformers substations which are limited by distribution line capacity.

24 Using standard transformer sizes is more eafftctive than step size upgrades (e.g., upgrading from 20MVA to
50MVA to 75MVA in a short time period).

2 A DER Group Study approacis at all the substations in the group instead of finding solutions for individual
substation or feeder. Accounting for the capacity of nearby substation provides an opportunity for developing cost
effective solutions while maintaining the reliability@operational flexibility of the group.

26 For example, if upgrading a substation from 1 to 3 transformers is cost effective due to minimum transmission
cost, then this solution is proposed. If upgrading the same substation from 1 to 4 transformers |satobttive

due to significant transmission costs, the proposed substation upgrades will be limited to 3 transformers.

27 Pursuant to Notice of Inquiry and Rulemaking, D.TA/BABFSB 98 (2003) each electric distribution company
must submit to the Depament of Public Utilities and annual reliability report (ARR); Referl1659379

(comacloud.netfor the 2023 Report.
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objectives and include an explanation of the funding request amount, including a budget for
conceptual and preliminary engineering activities andgcnedule for acquiring full project
funding. Key process steps include:

1 Project Initiation

Conceptual Engineering

Solution Vetting

Preliminary Engineering

Full Project Authorization

Detailed Engineering, Siting, and Permitting

1 Construction and ConstructiovVariance Monitoring.

= =42 =4 4 =

All project documents will be closed, and associated databases updated upon project closeout
in accordance with Project Management Process or applicable local project closeout process.

Detailed

I Engineering I
Need Initial Conceptual Preliminary Full Permits and et Project

Identified Funding EnE'srlie;g?f 2 Engineering Funding I Approvals I Closeout
P

) rocurement
Conceptual Planning Grade
Grade Estimates Estimates

Figure21: Schematioverview of the approval/construction process
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4.1.9. Reliability and Resilience Measures

In Massachusetts and across itsdtate footprint, the Company has historically adopted SAIDI,
SAIFI and CAIDI as the standard metrics for quantifying the qualégrate experienced by
customers during blusky days (i.e., excluding major storms). The interruptions included in the
formulas and results shown below are interruptions lasting longer than 1 minute, referred to as
Gadzaidl Ay SR 2dzil 3 Sai évents QaizMfioked MtluSeErinjordsiorima, yods of
supply events during blusky days, planned outages during bkley days and customer
equipment outages during blugky days.

The System Average Interruption Duration Index (SAIDI) indicates the totatiotu of
interruption for the average customer during a predefined period, typically a year. It is
commonly measured in minutes or hours of interruption and is mathematically expresgéd as:

31 8 B# OO0OI-IEA WIOEIOOACOHBPET 1

) 3T o /T ARRGE T RGO OA A

The System Average Interruption Frequency Index (SAIFI) indicates how often the average
customer experiences a sustained interruption over a predefined period of time, typically a year,
and is mathematically expressed as:

3 &|§4'|' QAT AIABOOOT ) TAROOO KD OA A
) &3 41 O AIABOOOT 3 AODA A

A third metric, Customer Average Interruption Duration Index (CAIDI) represents the average
time required to restore service, and is mathematically expressed as
£1) 81 B# OO0O0I- IEA @WIOEIORBOXET T# - ) YO0 00O
' Bai QAT AIABOOOT ) AODO O O1)0 A¥S "0°00

These metrics are standardized for reliability tracking across the Utility sector, baselines and
comparisons with other utilities can be enabled not just on performance but alsoatiarlto
technology deployment and other reliability improvement mechanisms.

l'da YSYUA2ySR 102083 (GKS I F2NBYS¥ (I ANSISAR o3 (N
where major storm events are typically excluded. This allows for the drivers efoetay

reliability and the actual 24/7 customer experience to be discernible. The drivers of reliability
(dayto-day customer experience) have the potential to be inherently different from the drivers

28Instituteof Electrical and Electronics Engineers. "IEEE Standar@dB&6 2012
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of major storm performance (also referred to as resiliengergs). Therefore, it is necessary to
separate major event experience from d@yday customer experience.

However, SAIDI and SAIFI can be similarly used as a basis to quantify system performance during
major events for system resiliency purposes, by a¢rept parallel SAIDI/SAIFI evaluation that
includes all sustained outages (i.e., outages with duration longer than 1 minute) at all times,
during major events in the calculation. Those are referred to atnAHAIDI and Alh SAIFI.
Because reliabilitysia subset of resiliency, the continuum of the customer experience from blue
sky to black sky is best represented by using parallel, comparably devised metrics. This is also
the best approach to understand and account for the impact of resiliency measures
reliability, and viceversa.

The IEEE Benchmark Survey of key distribution reliability metrics (SAIDI, SAIFI, CAIDI) is
conducted annually on an anonymous basis by the Distribution Reliability Working Group
(DRWG). The working group attempts to identiflyious aspects that could cause a difference in
reported metrics. However, the data may not be directly comparable dif@ to:

1 Data collectiorandsystem differences exist

1 Certain exclusion differences can occur, althougbersourcestrives to have the
differences minimized

1 No exclusions for performance beyond catastrophic event day levels

The 2022 results include data from 74 distribution utilities collectively servingniflibn
customers.Tablel below shows the results of the survey for all utilities, including the quartiles
for SAIDI, SAIFI and CAIDI.

Tablel: 2022 IEEE Benchmark Survey Results

74 SAIDI SAIDI CAIDI CAIDI|
SAIDI ALL SAIDI IEEE WOF WOP| SAIFI ALL SAIFI IEEE|SAIFI WOF{SAIFI WOP| CAIDI ALL| CAIDI IEEE WOF WOP|

MIN 28 28 27| 27 0.28] 0.25 0.24 0.24] 48 48 55 55|
Q1 161 97| 93 86 1.10 0.87 0.77 0.69 130 103 105 102
MEDIAN 236 136 124 118 1.37] 1.10 0.96| 0.90 172 121 134 130
Q3 443 190 174 161 1.86) 1.48 1.26) 1.14 255 141 152 152
MAX 7454 456 431 400 4.78] 3.73 2.34 2.01 2414 256 256| 270

The Company produces an anniastribution System Resiliency Report, which is filed annually
the Massachusetts D.P.U. (docket-BBRTH O @ ¢KS NBLR2NI O2yidl Ay a
/ 2YLI yedQa RAAGNRAOdzIAZ2Y &d423GSYX R20dzySydAay3ay o

29 Institute of Electrical and Electronics Engineers. "2022 Benchmarking Survey." IEEE Power & EneRjgtBbuteiy Reliability Working Group, 20@@ps://cmte.ieee.org/pesirwg/wp-
content/uploads/sites/61/202Benchmarkingurvey.pdf
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percentage otircuit rating; (3) customer outage durations in hours; and (4) number of outages
affecting customers.

The Company annually reports reliability statistics, as well as other service quality measures, for
its distribution system in the Service Quality Indg8®QI) filing to the M.D.P.U. (docket-3813).

Details on reliability and resiliency performance in each region are included in Sections 4.3.9,
4.4.9,4.5.9 and 4.6.9.

4.1.10.Siting and Permitting An Overview

Eversource is planning the grid to enable an equitable clean energy transition where the
benefits of decarbonization are equitably distributed. This transition is marked by seismic
changes in how energy is generated, distributed, and managed. More inftaste must be

odzAf G FIFradaSNI G2 YSSG adrdsS OtAYFHdS yR Of Sty
commitment to achieve net zero greenhouse gas emissions in 2050 and interim targets leading

up to that that goal.In sections 6.5.1, the ESMP idiias projects that are critically needed to

meet these ambitious goals while increasing capacity, reliability, and resiliency of the electrical
grid.

¢ KS |/ 2YY2 yuirént sitiligkaiipermitting processes are not structured to meet the
urgency and cale of this challenge, and without major siting reform, reaching these targets is
not possible. The Commonwealth of Massachusetts recognized the need temove barriers

to responsible clean energy infrastructure development to meet climate and eqagls.
Acting on that need, it has created the Commission on Clean Energy Infrastr&atiageand
Permitting (CEISP) thaill provide a forum to identifadministrative, regulatory, and legislative
changes to permitting anslitingprocedures

Eversouce looks forward to the opportunity to provide input, backed by unigue position and
expertise as systeroperator, toinform how siting and permitting processes can transition to
meet demands of a rapidly evolving energy sector. Eversource will advocathdoges to
provide rigorous, consistenaind efficient processes that integrate constructive and equitable
engagement within timeframes that enable achievement of Commonwealth targets and goals.
Focus should include consideration of the following:

1 Expedie state review and permitting processes for electric utility infrastructure projects
that contribute to decarbonization, providing streamlined points of contadhatstate
level and consolidated reviews

i Establish clear and enforceable deadlines foreeviand decisions (such issuance of
procedural schedules within a specific humber of days of filing petition, and Issue
decisions within a specific number of days of filing final briefs)

1 Increase efficiency and decrease duration of review processes
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1 Provice funding, staff and other resources to increase capacity of agencies to process
more projects in parallel.

1 Identify expedited review pathways for projects that meet certain criteria (e.g., meet a
critical capacity need, provide interconnections for -gifibre wind, unlock
interconnection queues for solar and other distributed energy resources), can
demonstrate that impacts will be avoided, minimized and mitigated to the maximum
extent possible; and include a community benefit agreement.

1 Narrow thresholds t@apply to projects to apply to most impactfpitojects

1 Identify categories of projects that may be exempt from review because impacts are not
significant, or impacts can be addressed through adoption of Best Management
Practices (BMPs) or standardtigation commitments.

1 Clarify jurisdictional issues and applicability to new technology such as battery storage.

1 Provideclear guidanceon how to prioritize community engagementat beginningof
projectdevelopmentand sustainthroughoutreviewprocessand constructionperiod.

1 Evaluatebenefit of a CommunityEngagemenErameworkdiscussedn Chapter3 that
can be applied to certain categories of projects to increase engagement and
communication with historically marginalized communities.

1 Develop best pretices for creating and sustaining community engagement through
formal and informal revievprocesses.

The following describes the current state of siting and permitting of electrical infrastructure
projects in Massachusetts. Siting and permitting in then@onwealth of Massachusetts is
regulated by several federal, state, and local governing bodies. All projects must be consistent
with state energy policies as articulated in the Electric Utility Restructuring Act of 1997 (the
dwSaid NUzO G dzNA y 3 Comuhifies Act (6. KL oDthelSASty of 2008), the Global
Warming Solutions Act (c. 298 of the Acts of 2008), the Energy Diversity Act (c. 188 of the Acts
of 2016), the Clean Energy Act (c. 227 of the Acts of 2018), and An Act Creating a Next
Generation Radmap for Massachusetts Climate Policy (c. 8 of the Acts of 2021)

State siting and permitting provide opportunities to engage municipalities, residents and other
stakeholders in planning and review of the electric system and related projects. Chaptdr 3.0
this document addresses stakeholder engagement. Stakeholder engagement is foundational to
a just and equitable energy transition and is at the core of how Eversource intends to develop
projects associated with its Electric Sector Modernization Plan PEESAs the energy sector
moves toward a cleaner energy future, the a@pfunities and challenges of this transition must

be considered with a commitment to equity to maximize benefitcustomers. This can only

be done through deep and committed stakeheidprocess that is built on an engagement
approach in partnership with stakeholders that have not historically participated in the project
development and regulatory process, such as those customers living in disadvantaged
communities. Eversource will woria partnership with communities and stakeholders to
support understanding of the siting project review processes, formal and informal opportunities

76| Page
EVERS=URCE



to participate, project needs, site selection, potential impacts and how impacts can be
addressed.

4.1.10.1 Siting

Two agencies govern Siting activities in Massachusetts: the Energy Facilities Siting Board (EFSB)
and the Department of Public Utilities (DPU). EFSB and DPU processes are formal, legal
proceedings that require the project proponent (e.g., a utility compan demonstrate that the
proposed project is consistent with state laws, regulations, and policies. Most electric projects
subject to Siting review are transmission projects; however, some distribution projects, such as
new bulk substations, or aspeab$ distribution projects are subject to review. In many cases,

the associated transmission infrastructure will need be coordinated with distribution projects.

Pursuant to G.L. c. 164, 8 69J, the EFSB shall approve a petition to construct a fadéty if, in
FfAFSE GKS 9Cc{. RSGOSNXAYSa (KIG aLXlya F2N SE
facilities are consistent with current health, environmental protection, and resource use and
RSOPSt2LIYSyid LRtAOSa Ia I R2 LI SRsdidién overkefectrio2 YY 2 y
transmission facilities which are defined in thi\ General Laws as follows:

1 New electric transmission lines which are one mile or more in length, with a design
rating of 69 kV or greater in a new transmission cortidor

1 Newtransmission lines which are ten miles or more in length with a design rating of 115
kV or greater in an existing transmission corridor, except reconductoring at the same
voltage and/or rebuilding transmission structures

1 Ancillary structures which ar@n integral part of the operation of any transmission lines.
¢KS GSNXY ol yOAtfFNE A0NHzOGdzNB¢ KlFa 0SSy Ay
switching station additions

The EFSB is composed of nine members, six of which represent the folltattnggencies: the
Executive Office of Energy and Environmental Affairs, the DPU (two representatives), the
Department of Energy Resources, the Department of Environmental Protection, and the
Executive Office of Economic Development (formerly the Exec@i¥iee of Housing and
Economic Development). Three of the board members are members of the public appointed by
the governor with background and experience in Labor, Energy and Environmental disciplines,
respectively. Decision is by a majority vote of Bward.

¢tKS 9C{. NBIldzANBa GKS adzoYAlaGrt 2F | F2N¥I{ |
section in theMA General Laws establishing its jurisdiction. For electric transmission lines, the
a021LJS 2F 9C{. Qa NBODASg Ampartsdel nidigatibr? but dAsy the Sy I,
need for and cost of the proposed facility, and alternatives, including other means of meeting
the identified need, and alternate routes or sites for such facilities. The statutory deadline for
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review and issuance of @ecision by EFSB is 12 months from the filing of a petition; however,
this deadline is not considered mandatory and, in practice, is not adhered to. The time for
review and issuance of a decision varies and has increased significantly over the past several
years from approximately 18 months to 36 months and beyond.

The DPU (DPU; G.L. c. 164, § 72, approval to construct and operate a transmission line) has
jurisdiction over the construction and use of a transmission line or the continued use of a
transmissio line with a design capacity of sityA y S oc v (At 202t da 04
constructed or with altered construction. For qualifying projects involving the construction

and/or use of a transmission line, the DPU requires the submittal of a formalgoetiermed a
G{SOGA2Y TH tSIAGAZ2Y I NMESGehab Vadsh gstablishirg Sucha S O G A
jurisdiction. The DPU review and decisions are not subject to statutory deadlines. The timeline

for review and issuance of a decision from the DPU vamelshas lengthened over the past

several years from approximately 12 months up to 24 months and beyond.

The DPU has the authority to exempt the Company from the operation of certain zoning
ordinances if it determines that the proposed use of the land &somably necessary for the
O2y@SYASYyOS 2NJ Lzt AO St FIFNBd ¢2 NBldzSad 1 2y
t SGAGAZ2YE Ydzald 0SS TAf SRMA GhES Ny Stablishinglsécs & SO
jurisdiction where the municipality will not, oeéls it cannot, grant a local exemption.

In addition to the above, projects involving minor modifications to existing transmission
FIOAftAGASE NBIjdzZANBE | wSljdzSad F2NJ I {SOGA2Y
DPU. As the applicable stétlS KIF & y2 RSTFAYAUGUA2Y 2F al £ G4SNB
like-for-like replacement, such as a maintenance project that replaces structures with structures
that are slightly higher than existing, technically require a Section 72 Determinationtfre

DPU. To improve efficiency, Eversource and the DPU have worked out an abbreviated review
LIN2 OS&da oKSNBoe GKS 5t! |Oly2¢fSR3IASa GKFGZ A\
not meet the criteria established in Chapter 164, Section 72 oMAeGeneral Laws based on

project information submitted to the agency in the Request and is consideregunisdictional.

T H
R¢

Although EFSB and DPU have two separate and distinct jurisdictions by statute, the Chairman of
the DPU has the authority to refer mattetis the EFSB. In the case of projects that are sufficient

in scope to require submittals to both the DPU and EFSB, the Chairman may refer matters to the
EFSB for consolidation.

Projects that will improve reliability, manage load growth, and advance clesnge and
climate goals, are increasingly difficult to site. In the past decade, the Company has constructed
three major substations that were necessary to maintain a safe and reliable service in the
Commonwealth. To meet future demand, this pace mustdase exponentially. As will be
discussed in subsequent sections of this document, the significant economic growth, increase in
electrification and influx of renewable energy are driving demand for siting and construction of
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many more large substation¥heESMP identifies projects that will be needed through the ten
year planning period (2028034). The plan for 2028029 includes upgrades to six (6) bulk
substations and construction of five (5) large substations. The plan for-2030 includes
upgrades totwo (2) bulk substations and the construction of nine (9) large substations. In
addition, the ESMP includes projects to enable up to 1.5 GWs of DER interconnection which will
include upgrades to (14) bulk substations and construction of three (3) busitagians.

Siting must evolve to meet the urgency and scale of this challenge. It will require meaningful
engagement with communities and stakeholders throughout the processtarting with
planning and site selection, during EFSB/DPU review, and exgenidiough construction,
operation and maintenance. It will require that Siting agencies have more capacity to process,
in parallel, the increased number and complexity of projects. It will require a rigorous,
consistent and efficient process that integies constructive and equitable engagement within
reasonable timeframes that enable achievement of Commonwealth targets and goals.

4.1.10.2 Permitting

Permitting in the Commonwealth of Massachusetts is dependent on the type and total impacts
to a specific jurisdimnal resource area, such as wetlands or protected habitat. It may also
involve coordinating with local, state, and federal agencies. As such, project permitting may
range from a straightorward single permit from one agency to a complex strategy of ipialt
permits from many agencies. Therefore, permitting timelines can range from 3 months to
multiple years due to the number and sequence of permits, required outreach and
engagement, and refiling due to agency and stakeholder comments. There is aldo & la
certainty with permit durations that often creates permitting challenges and delays. For
example, embedded in some of the permitting processes, typically local, are opportunities for
welcomed public participation that can introduce significant delay permitting timelines,
especially if there is strong, wallganized opposition.

Some common federal agencies include the Army Corps of Engineers (ACOE), U.S. Fish and
Wildlife Service, the Environmental Protection Agency (EPA), and Bureau of Ocegp Ene
Management.

Common state agencies include the Massachusetts Environmental Policy Act (MEPA) Office,
Department of Environmental Protection (MassDEP) and Natural Heritage Endangered Species
Program (NHESP), Massachusetts Historical Commission (MHGxcMesetts Department of
Transportation (MassDOT), Massachusetts Bay Transit Authority (MBTA), Massachusetts
Department of Conservation and Recreation (DCR), and Massachusetts Water Resources
Authority (MWRA). In addition, extensive collaboration and cowtion with recognized Tribal
communities is necessary through various state and federal permitting requirements.
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Common local agencies include the Conservation Commissions, Inlands/Wetlands agencies,
Public Works, and City/Town Councils.

4.2. Planning SulRegions

As of December 31, 2022, Eversource furnished retail franchise electric service to approximately

1.47 million customers in 140 cities and towns in the eastern and western Massachusetts,
AYyOf dzRAY3I . 2aG2y > [ LIS [/ 2R ISpradieidinfetropditansaka S & I NR
covering and aggregate area of approximately 3,200 square files.

Based on the trends in load and generation development discussed earlier, the state of the
system, including customer and system data, load forecasts amgegtdom assessments, existing

and planned upgrades, as well as specific challenges faced by the Company are presented by
SubRegion in this Section and subsequent Sections.

The Planning sulegions that comprise the Eversource Massachusetts service atadenc

1. EMANorth (former Boston Edison and Cambridge Electric Light Company service area).
The EMANorth subregion is further broken down for planning purposes as follows:
a) Metro Boston sukregion (including the cities of Boston, Cambridge, Somerville,
Chetea, and the Towns of Brookline and Milton), and
b) Metro West subregion including 35 communities in the Metro West and North
Shore
2. EMASouth (former Commonwealth Electric service area), and
3. WMA (former Western Massachusetts Electric Company seaves

The planning sulbegions are defined this way based on several factors including: historical
precedence as Eversource predecessor Company service areas; service area geography;
customer demographics; operating voltage and substation and distribusigstem design
characteristics; historical and forecasted load growth characteristics; load density; and DER
penetration levels.

The Eversource EMNMorth SubRegion consists of Forone (41) Towns and Citfésn Eastern
Massachusetts. The region consisefsthe Cities of Boston, Cambridge, Chelsea, Framingham,

30 Eversource Energy. "2022 Annual Report." Eversource, 2022annuatreport.pdf (eversource.com)

31 Including: Acton, Arlington, Ashland, Bedford, Bellingham, Boston, Brookline, Burlington, Cambridge, Canton,
Carlisle, Chelsea, Dedhampver, Framingham, Holliston, Hopkinton, Lexington, Lincoln, Maynard, Medfield,
Medway, Millis, Milton, Natick, Needham, Newton, Norfolk, Sharon, Sherborn, Somerville, Stoneham, Sudbury,
Walpole, Waltham, Watertown, Wayland, Weston, Westwood, Winchester,\Vdoburn.
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Newton, Somerville, Waltham, Watertown, and Woburn, and surrounding Towns in Norfolk and
Middlesex Counties.

Figure22 shows themunicipalities served by EversouriceMassachusettshaded bya different

color in eactplanningsubregion. The map alsdepictsi KS t 20F G A2y 2F (GKS / 2
distribution substations (green squaremid the location, type and number of EJ customers in

each region Each Eversource subgion is further broken down into separate Area Work

I Sy (i S NB whichate seQaratoperating Districts.
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4.3. EMANorth Metro Boston SuRegion

The Eversource EMNMorth Metro SubRegion consistef portions of four Cities, (Bostof,
Cambridge, Somerville and Chels®apnd two Towns (Brookline and Milton) in Eastern
Massachusetts served out of 21 substations with a peak electric demand of approximately 2.0
GW in 2023. This suiegion has a genally lower DER penetration for solar and solar coupled
with storage with a total DER from all sources of approximately 265 MW. The service area
encompasses a population of approximately 852,000 residents and 383,000 customer accounts.

This subregion congsts of high to mediumload density areas, including some of the highest
density load areas in the country, with load in areas such as downtown Boston and Cambridge
served by large underground secondary and spot networks. Thigegiitn includes many lge
commercial customers including: Corporate headquarters for major corporations; ‘sladd
medical facilities in the Longwood Medical and Downtown areas of Boston; major financial,
banking and insurance institutions; city, state and federal governméittes; major academic
institutions such as Harvard, Massachusetts Institute of Technology (MIT), Boston University,
Boston College, Northeastern, Wentworth, Emerson, Berklee, and University of Massachusetts
(UMASS) Boston; critical manufacturing, bioteag scientific research facilities; sports venues
such as Fenway Park and TD Garden; major trade show and conference venues such as the
Hynes and Boston Convention and Exhibition Center; critical service loads such as the
Massachusetts Water Resources Warity (MWRA) and Deer Island water treatment facility;
major print media, television and radio broadcasting facilities with a national reach; multiple
internet colocation data centers; and electric transit load such as Massachusetts Bay
Transportation Autority (MBTA) subway and trolley and the Amtrak Northeast Corridor
Northend electrification. Step load growth in the EMarth Metropolitan subregion is
extremely high and is triggering the need feveralsubstation expansion projects and new
substationinstallations, particularly in the Cambridge and Boston areas.

32 The areas and neighborhoods in the City of Boston that are served include: Boston Downtown, Charlestown,

East Boston, Allston, Brighton, South Boston, South End, Back Bay, Mission Hill, Beacon Hill, West End, North End,
Chinatown, Bay VillagdRoxbury, Fenway, South Boston Waterfront, Longwood Medical Area (LMA), Dorchester,
Mattapan, Jamaica Plain, Roslindale, West Roxbury, and Hyde Park

BEKS StSOGNRO dziAftAGe FTNIYOKAAS |aaAadyySyida Bleticc2oy F2
PGAEAGE CNYyOKAAS ! NBlFa Ay /[/2YY2ysSIfdK 2F al aal OKdzaSi
D.P.U., last revised November 20Zlectric Franchises 2021.pdf | Massigo
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4.3.1. Maps

Figure23 showsthe boundaiesof cities and neighborhoodthat comprise the Eversourcaib-
region of Metro Bostonshaded in light green as a base layEne service area is bounded by
blradA2ylf DNAR (2 GKS b2NIK YR {2dziKZ FYyR o0&
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The mapincludes an overlay of the EJ population shadedyipg. This is furthediscussed in
Section 4.3.2.Delow.

The location ofbulk distributiors substation is depicted bygreen squaresAs previously
mentioned in Section 4.1.2, the Metro Boston area has very high load density, requiring a high
number of large (high capacity) substations in proximityeteh other with many relatively
short distribution feeders. Areas of Downtown Boston d@ambridge are served by 120/208
volts secondary networks and some critical customers are served off 277/480 volts spot
networks. The extreme load density on these secondary networks and the reliability needs that
govern their operation requires numerous lgudistribution substations in relative proximity.

4.3.2. Customer Demographics

Understanding the customer demographics of a region is essential to understanding not only
how regions are expected to develop in the future as the system electrifies, but also to
understanding how the customer base in the regions has historically been developing.

4.3.2.1Customer Count

The EMANorth Metro Boston Sudpegion consists of 382,600 customer accounts, with an
approximate breakout by zip code as showirigure24 below.

Boston, Cambridge, and Somerville
Eversource Accounts by Zip Code

ACCOUNTS

I 23430

3pa 212

2261 3928
32_

3301 24

4101
8265

cwwared by Sing
& TomTom

Figure24: EMANorth Metro Boston SeRegion Eversource Accounts by Zip Code
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The color in the figure has been adjusted to that the zip code with the largest numbers of
accounts is darker and the zip code with theskeaumbers of account is a lighter shade of blue,
with the darkest color being the zip code with the most customer accounts. It must be noted
that in some cases, some customers will have more than account depending on their electric
consumption.

4.3.2.2Environmatal Justice Communities Served

Figure23 (in Section 4.3.1Map9g shows aroverlay ofthe EJ population in Metro Boston region
derivedfrom the Environmental Justiée(EJ) Map ViewéP The EJ Map Viewer an interactive

map that displays the 2020 EJ block groups based upon demographic criteria developed by the
state's Executive Office of Energy and Environmental Affairs (EEA). As shown, all MA 2020
Environmental Justice Block Groups, esaly Minority (yellow), Minority and Incomee),
Minority and English Isolatiorblue) and Minority, Income and English Isolatiguurple) are

well representedacrossthis subregion. The number of customerli® each EJ block is shown in

the legend.Thelocations of Eversource bulk distribution substations (green squares) are driven
primarily by load densityand, as shown on the map, ageographically dispersed across the
sub-region, in both EJ and neéBJ communities.

4 .3.2.3Electrification Customer Classifion

To better understand potential regional electrification proliferation, the Company has reviewed

AGa Odzad2YSNI RGP YR ARSYUATASR a20A2S02y2YA
adopt heat pumps and electric vehicles. With specificaies driving electrification more than

others, variables were ranked in order of importance and then a total score was calculated for

each customer by summing their variable rankings. This allowed the Company to assign a
priority score to each customer,hich was then used to segment the customers into adoption

clusters which represented their propensity to adopt both heat pumps and electric vehicles. A
detailed accounting of the respective variables and their impact on the adoption propensity
modeled by he Company can be found in Section 8.2.2 and Section 8.3.2.

34 In Massachusetts, an environmental justice population is a neighborhood where one or more of the following
criteria are true: the annual median household income is 65 percent or less of the statewide annual median
household income, minorities make up 40 percent or more of the population, 25 percent or more of households
identify as speaking English less than "very well", and minorities make up 25 percent or more of the population and
the annual median household incarof the municipality in which the neighborhood is located does not exceed
150 percent of the statewide annual median household inconagvironmental JusticePopulations in
Massachusetts | Mass.gov

35 Referto_https://www.mass.gov/infoedetails/massgiglata-2020-environmentaljustice-populatiors for maps and

data about Environmental Justice (EJ) neighborhoods in Massachusetts.
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For heat pumpsEversourcesegmented the customers into 6 clusters in order of adoption
propensity: Cluster I, Cluster Il, Cluster Ill, Cluster IV, Cluster V, and Cluster VI. Each cluster
represeri & AYRAQGARdzEf OdzZaAG2YSNEQ LINRPLISyairde (2 IR
highest propensity and Cluster VI has the lowest propensity. For electric velelmsource

segmented the customers into 5 clusters in order of adoption propensity: Clys@uster I,

/ £ dzaAGSNI LLLY /€dzZaGSNI L+ FyYyR [/ fdzadGSNI £+d 91 OK
adopt an electric vehicle where Cluster | has the highest propensity and Cluster V has the lowest
propensity.

Figure25 shows the customer make up by cluster type for heat pumps and electric vehicles for
the subregion. The data show stark differences in customer adoption propensities for both
technologies. Only 5% of customers have the highest propemsitCluster | to adopt heat
pumps (with 9% in Clusters | and 1), while 8% have the highest propensity in Cluster | to adopt
electric vehicles (with 21% in Clusters | and Il). Additionally, 21% of customers fall into Cluster
VI, the lowest adoption propesity for heat pumps (with 33% in Clusters V and VI) while 29% fall
into the lowest adoption propensity, Cluster V, for electric vehicles (with 59% in Clusters IV and
V). This shows that in thieletro Boston sukregion the propensity to adopt EV is signifitg

higher than for heating, driven mostly by the mtknant renter units as well as access to
natural gas.

Percentage of Heating Adoption Clusters for Metro Percentage of EV Adoption Clusters for Metro

Cluster Ill

Cluster Il

Cluster II

Cluster Il

Cluster |
Cluster |

Cluster IV

Cluster IV

Cluster Vi

Cluster vV

Cluster v

Figure25: Cluster Percentages for a) heating adoption and b) electric vehicle adoption fdp&MMetro Boston
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4.3.3. E®@nomic Development

The Gross Metropolitan Product (GMPpr Eastern Massachusetts North (encompassing both
the Metro Boston and Metro West StiRegions due to data granularity) as showrilrable 2

below, has averaged almost two aachalf percent growth over the last ten years and has more
than recovered after over a three percent decline due to the pandemic in 2020. The data also
shows that Real Household Income has maintained just over two and a half percent growth over
the last ten years, significantly above the SEMA and WMA-F&dions. Income decreased in
2022 as the effects of stimulus packages diminished; however, income has begun to increase
again and remains elevated above fpandemic levels. After a sizable 9.6% hit duethe
pandemic, Total Employment has fully rebounded to-pamdemic levels and maintains an
average 1.1% growth over the last ten years, with an average of 3.5% growth in the last three
years. The Unemployment Rate has continued to drop, at an averagefréss, over the last

ten years, despite more than tripling in 2020. Housing Starts continues to be variable and
average a 1% decline over the last ten years, with a difficult response to high interest rates
causing large decreases in 2023.

Table2: EMANorth Historic Economic Development

Eastern MA North Economic Statistics*
Gross Metro Product Real Household Income Total Employment Unemployment Rate Housing Starts

2014 167 161,132 1,181 5.4 5,770

2015 174 4.3% 167,435 3.8% 1,210 2.4% 4.5 -20.0% 6,351 9.2%

2016 178 2.3% 171,810 2.5% 1,242 2.6% 3.8 -18.7% 5,957 -6.6%

2017 181 1.6% 178,032 3.5% 1,261 1.5% 3.6 -4.8% 6,570 9.3%

2018 188 3.8% 182,404 2.4% 1,272 0.9% 3.2 -10.4% 6,145 -6.9%

2019 194 2.8% 186,267 2.1% 1,298 2.1% 2.8 -16.3% 4,971 -23.6Y

2020 188 -3.4% 198,357 6.1% 1,185 -9.6% 9.7 71.2% 5,296 6.1%

2021 200 6.1% 207,679 4.5% 1,230 3.6% 55 -76.2% 7,058 25.0%

2022 205 2.6% 201,581 -3.0% 1,283 4.1% 3.6 -52.2% 7,225 2.3%

2023 211 2.7% 208,637 3.4% 1,319 2.8% 3.2 -13.3% 5,230 -38.29
CAGR '14-'23 2.4% 2.6% 1.1% -5.0% -1.0%
*Source: Moody's Analytics data for Boston, MA

4.3.4. Electrification Growth

Electrification of key energy sectors, mobility and heating, has already been taking place over
the past decade, albeit at a relatively slow pace. Currently, there is no mandatory reporting of
electrification efforts unless customers utilize programs tlgbuMass Save or tap into other
funding sources. Therefore, existing electrification numbers are likely undercounting actuals.

3¢ The market value of all goods and services preduin the region. GMP is the regional equivalent of the Gross
Domestic Product (GDP), which measures the nation's economy
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4.3.4.1Heating Electrification

Massachusetts is near the beginning of the heating electrification transition; while heat pumps
in the residential sector have been viable for several decades, overall adoption rates were low
until recently. Additionally, technical limitations persist one portions of the commercial and
industrial sectors. As a result, heating electrification has not had a measurable impact on the
overall system load to date.

Over the 2012023 period, 1,042 homes in the North Metro SRegion received incentives

from E\ersource via the Mass Save programs for the installation of heat pumps to replace fossil
fuel heating systems. Of these, 555 were customers replacing oil or propane heat, and 487 were
customers replacing gas heat. Eversource notes that under the curress Mave framework,
electrification incentives for customers replacing pipeline gas heating systems are provided by
their gas Local Distribution Company (LDC); as a result, Eversource electric does not currently
have insight into how many heat pumps werstalled at homes that have neBversource gas
service. Additionally, there may be some heat pump installations that occurred without
pursuing a Mass Save incentive, though this number is likely to be small given the generous
nature of the incentives.

4.3.4.2Electic Vehicles

Table3 shows the current EV count of all Light Duty Vehicles by city in thisegiidn. The data
highlights the fact that EV deployment in this sdgion is still in the nascent stage, accounting

for only 2% of all vahles in the region. The total of just over 11,000 EV represents almost half
GKS /2YY2ygSItGKQa wnup 3F21Ff F2NJ GKS NBIAZ2Y O

Table3: Current EV Count by City for ENidrth Metro Boston

EMA North Metre Municipality EV Count EV Count as % of Alll 2025 All Options
(1/1/2023) Vehicles Goal
Boston, Massachusetts 5,840 2%
Brookline, Massachusetts 1,410 5%
Cambridge, Massachusetts 1,770 4%
Chelsea, Massachusetts 502 1% 4.3%
Milton, Massachusetts 480 2%
SomervilleMassachusetts 1,022 2%
Total 11,024 2%
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4.3.5. DER Adoption (Battery Storage and PV Solar)

The Eversource EMNXorth Metro Boston area has a generally lower DER penetration for solar

and solar coupled with battery storage (as a percentage of theNsBbI A 2 Yy Q& LISF {1 € 2 | |
the smallest share of solar applications in EMA due to the signiljckmter proportion of open

aLJ OS Ay (KA& Y2NB KAIKf& RSOSE{2LISR MO AZY 2
Metro Boston area has six network Substations which primarily feed the secondary circuits that
supply the downtown Boston area. Becausf the unique characteristics of the network

circuits, the requirements for secure protection, and existing limitations for control of, and
communication with network protectors and associated equipment, the hosting capacity of the
network portion of thesystem is currently very limited for DER Interconnections. The-EMA

North Metro Boston area tends to have a higher penetration of CHP (combined heat and power)

and gadired synchronous generators than the rest of the system due to the higher penetration

of larger commercial and industrial customers who are large enough to have their own electric
substation equipment. The categories of DER interconnecting in theNkvtA Metro Boston

area include behindhe-meter (BTM) battery storage, Combined Heat andw@o (CHP)
cogeneration, fuel cells, fuel cells coupled with battery storage, gas turbine generators, hydro,
internal combustion (diesel) engines, microturbines, standalone and BTM solar, solar coupled

with battery storage (both AC and DC coupled), stearnitie, and wind turbines.

As shown irFigure26 (left side), the total online solar PV currently in the EM@érth Metro

Boston region is 130.3 MW with another 7.7 MWR)Y/ coupled with battery storage. The total
amount of combined heat and power (CHP), gas turbine (GT), internal combustion engine (ICE),
steam turbine (ST) and microturbine (MT) CHP generation is 119.4 MW with 50.7 MW from CHP
alone, 57.9 MW of synchronsugas turbines and 10.8 MW of microturbine generation. The
total DER from all sources is approximately 265 MW.

The chart on the right side dfigure26 shows the irqueue DER in the EMXorth Metro
Boston region. This includes arsgfgcant number of projects with recently completed impact
studies that have not been yet interconnected, projects in queue, projects in the application
stage, or projects in a prescreen stage without a format application submitted yet. These
projects inaide: 36.3 MW of standalone Solar, 10.3 MW of Standalone BESS and 7.1 MW of
Solar coupled with BESS. This accounts for just over 90% ofdneue MW. In addition, there

is about 800 kW of synchronous generation and 4.8 MW of other generation. The ERairD
gueue or in study process is 59.2 MW, which represents a very low level of DER deployment
compared to area native load growth. Based on local irradiance at historical times of peak, this
aggregate (both installed and-queue) Solar and Battery Stge build out translates to 3 MW

37 Per latest tracking system extraction
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of contribution toward North Metro Boston peak demand reduction or 0.1% of 2034 peak
demand.

EMA-North Metro Boston Online DER By Type EMA-North Metro Boston Queued DER By Type
(MwW) (MW)

Other, 0.0

Wind Turbine, 0.0

CHP/GT/ICE/ST/MT,

‘

Figure26: EMANorth Metro Boston Online DER and Queued DER by Technology (MWeby Type)

CHP/GT/ICE/ST/MT, Other, 4.8

119.4 Fuel Cell/Fuel +

Battery, 0.0

Hydro Electric
Turbine, 0.0

PV, 130.3
PV + Battery, 7.1

/‘ Battery, 10.3
PV + Battery, 7.7

Fuel Cell/Fuel +
Battery, 5.2

Wind Turbine, 2.3
PV,36.3

Hydro Electric
Turbine, 0.0

Battery, 0.2

Figure 27 below shows the annual growth in DER interconnections in the -Ebtéh
Metropolitan area since 2010. As seen from the graph, the yearly intessiums in the area
have almost doubled over the past five years.

% The CHP/GT/ICE/ST/MT category includes combined heat and power (CHP), gas turbinei(@T ;antbustion
engine (ICE), steam turbine (ST) and microturbine (MT) applications.
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Figure27: EMANorth Metro Annual DER Interconnections

Likeother investorowned utilities in the Commonwealth, Eversource previously used arfjrst
first-out (queued) approach to DER interconnection, with cost causation; meaning, the
applications were processed for impact studies in the order received (by substation area) and
the applicant paid for system upgrades to address the impacts that their applicataursed.

Due the large influx of applications, many of them queued for the same substations and towns,
this resulted in a significant backlog of applicants. In some cases applicants were waiting in
gueue for several years.

Under MA DPU dockets 4164, 1955, 2075, and 2675-B, Eversource and other stakeholders
worked with the Department to develop a framework to perform Group studies at saturated
substations, to develop more comprehensive solutions, and to propose and obtain approval for
alternative cost dbcation proposals. As a result, Eversource performed a total of seven Group
Studies (six in SEMA) involving multiple substations and multiple project owners, to develop
comprehensive solutions for the group study DER and developed an innovaia-tlistnation

cost allocation methodology to equitably share the cost for common system modifications
between the beneficiaries: developers and distribution customers.

Given 9 @S NA 2 pli I3 & ea&sful completion of the Group Study process and Capital
Investrent Project (CIP) filingEversource hasince modifiedhe existingDER Planning process
such that todayeversourceerforms Group Studies to standardize and expedite interconnection
A0dzRASE Ay (GKS tflyyAy3a wS3aAA 2y & that CdstSllotagon LI y & Q
methodologies and CIPs such as those proposed und@5E and approved under 227 will
be applicable to Group Study solutions going forward to avoid some of the known
disadvantages of the cause causation principle, including gstagnation and free rider issues,
SAaLISOAIff @ Y al GdzZNy SR  adzmadliirzyad ¢KS /
proposed/planned CIPs are further described in Section 6.
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4.3.6. Grid Services
4.3.6.1Demand Response

In 2022, the Company achieved 1.7 MW of savings fActive Demand Response, delivered
through the Mass Save programs, in the North Metropolitan-Bagion.

4 .3.6.2Smart Inverter Controls

The Company is currently investigatithee use ofsmart inverter controlsaas a part ocustomer

DER interconnection, but this not a feature of the current state of the system. However, the
Company has successfully demonstrated smart inverter control capability and algorithms on its
BES$®ased microgrid in Provincetown, MA.

4.3.6.3Timevarying Rates

The Eversource EMMorth Metro SuswS3A 2y FlrLfta GAGKAY 9 @SNEH2 dzN
Cambridge service areas. The municipalities in this area are subject té° thtasoriginated

under the legacy Boston Edison and Cambridge Electric Light companies. Consequently, general
service pricingemains distinct between customers in Greater Boston and Cambridge- Time
varying or timeof-dza S 6 da¢h! €0 NI GS& IINB F@FIAfLrofS Ay 0:
general service customers. These customers fall under the R&eoiGRate G customer

classes. Rate & customers are greater than 100 kW and served at a secondary voltage while

Rate G3 customers are greater than 100 kW and served at a primary voltage of 14 kV or 13.8

kV.

TOU rates are on the delivery side only and demand based. This the&iemand is assessed

to the highest metered demand with a floor on the demand that varies by rate class and service
area. TOU definitions are also different by service area. In Greater Boston, the peak period is 9
am to 6 pm weekdays during the montb$ June through September. From October through

May, the peak period is defined as 8 a.m. to 9 p.m. weekdays. In Cambridge, TOU periods are
divided into a Peak, Low Load A, and Low Load B. Peak is defined as 9 am to 6 pm weekdays
when eastern daylight saws time is in effect and 4 pm to 9 pm weekdays when eastern
standard time is in effect. Low Load B is defined as 10 pm to 7 am weekdays and all hours on
weekends during both eastern daylight savings and eastern standard time. Low Load A is
defined as alhours not included in the Peak or Low Load B periods.

3% Refer toElectric Tariff@nd Rules | Eversourder a complete set of tariffs, riders and adjustments applicable to
retail electric service as approved by the Massachusetts D.P.U.

94| Page
EVERS=URCE


https://www.eversource.com/content/residential/account-billing/manage-bill/about-your-bill/rates-tariffs/electric-tariffs-rules

4.3.6.4Energy Efficiency

In 2022, the Company achieved 14.2 MW of passive peak demand savings in the North Metro
region through its delivery of the Mass Save efficiency programs.

4.3.7. Capacity Deficiency

The Compad Q& LJX ' yyAy3 LINRPOSaasx AyOf dzjRAYy3I RS@St 2 LYY
needs, is discussed in detail in Section 4.1.

In high load density areasuch as the EMNorth Metro Boston Suliregion, a higher degree of
reliability is ensured bynaintaining sufficient capacity such that the system can be operated
without the loss of power to bulk distribution buses following the loss of the largest bulk
distribution transformer at a substatiopalso known as M Contingency Desidf.

Through itsannual capacity planning processes, as summarized above, and reported in the ARR
under D.P.U. 22RR02! | y R | & NBLR2NISR Ay GKS /2YLI-ye&Qa w
22 %2 the Company identified municipalities and neighborhoods that are currentlylgdp by

EPS infrastructure with existing capatitsgnd/or reliability** deficiencies. More specifically, the

Company identified in its LoAgange Plan (LRP) communities supplied by bulk distribution
substations at capacity nowable4 below, list the communities iMetro Boston not including

the city of Bostonin the first column and the existing substation supply deficiency by type
(Reliability and/or Capacity) in the fourth column.

V14 GKS RAAGNRAOdzIiAZ2Y fSOSEtYSNORAASt SOENK@ dADBIA OS2 tizi 8 ¥
loss of supply to bulk distribution supply buses

41 Commonwealth of Massachusetts Department of Public Utilities. "2023 Annual Reliability Report NSTAR Electric
Company d/b/a Eversource Energy." D.P.UARR02, 2023,
https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/17334261

2¢KS ftArAald 2F LINR2SO0Ga LINEAGH R DRUL 22 TONR Fversdhrdel B £8a& (12 L
Petition D.P.U 222

43 Capacity deficiency violation i®fined as the projected substation peak load exceeding the substation peak or

Firm Capacity

44 Reliability deficiency is defined as a violation of design criteria that results is degraded system performance

under emergency conditions. This lower system performance has the potential to result on longer duration and/or

more frequent customer outage$his could include londuration outages of week or even months.
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Table4: Metro BostortCommunities and Projected EPS Deficiencies

Municipality Type County Deficiency/Need Timeframe for Need
Cambridgé® City Middlesex Capacity and Reliability Now/Existing
Chelsea City Suffolk Capacity andReliability Now/EXxisting
Milton Town Norfolk Capacity Now/EXxisting
Somerville City Middlesex Capacity and Reliability Now/EXxisting

Table5 below shows the substation name or location in the first column, followed by the
Community that is supplied by the substation. The table also shows how loaded the substation
is projected to be compared to the substation capatityalues greater than 180 in the last
column of the table is a violation of the company criteria since the transformers expected peak
load will exceed the substation capacity. Through its annual capacity planning processes, as
noted in the ARR, the company plans to implement ltgmn for any substation expected to
exceed 90% of its capacity during the 4gar planning horizon.

Tableb: Metro BostolCommunities and Projected Substation Deficiencies

2023 %of
Substation Name or Location Communities Supplied Substation
Capacity

Hyde Park Milton, City of Boston 100

Chelse& East Boston, City of Chelsea 98

East Cambridge City of Cambridge East 99

Somervillé® City of Cambridge North 95

4 Refer to EFSB a2 and DPU 221, Greater Cambridge Energy Program, Cambridge, Somerville, Boston for all
Cambridge Substations forecast and capacity deficiencies.

46 This number is showas a percentage and is a division of the substation projected peak load over the substation
OF LI OAded 1'a y20SR Ay {SOGA2Yy couszs (GKS /2YLIyeQa ONAIG!
distribution substations is for substation transfeers to never exceed the substation capacity.

47 Refer to EFSB Z2L Final Decision dated Novembel3@022, at Table 2

48 Percent of Substation capacity in 2023 is limited by Distribution System Emergency Limit (66MVA) and assumes
upgrades at SomervillBubstation #402 have not been placeesgrvice in 2023. The company had a plan to install

a third transformer at the Substations by 2023, now schedule for year 2024. With th&a®isformer the
forecasted 2023 Percent of Substation capacity is approeiyn&8%. Refer to EFSB-@2 and DPU 221 at 224

and at Table 24. Percent of Substation capacity in 2030 assumes the third transformesesiice.
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Similarly, Table 6 below lists the neighborhoods in the City of Boston supplied by bulk
distribution substations at capacity now.

Table6: City of Boston Neighborhoods and Projected EPS Deficiencies

Neighborhood Deficiency Type Timeframe for Need
East Boston Capacity Now/Existing
Dorchester Capacity Now/Existing

Jamaica Plain Capacity Now/EXxisting

Mattapan Capacity Now/EXxisting
Roslindale Capacity Now/EXxisting
Hyde Park Capacity Now/EXxisting

Table 7 below shows the substation name or location in the first column, followed by the
neighborhoods in the City of Boston that is supplied by the substation. The table also shows
how loaded the substation currently is compared to the substation cap#citits number is
shown as a percentage and is a division of the substation projected peak load over the
substation capacity. Values greater than 100% in the last columns of the table is a violation of
the company criteria since the transformers expected peadd lvill exceed the substation
capacity.

Table7: City of Boston Projected Substation Deficiencies and Communities Impacted

2023
Substation Name or

Location

Community Supplied

% of Substation
Capacity

Chelsea East Boston 98

Hyde Park Jamaica Plain, Mattapan, Roslindale, Hyde Pa

As shown inTable5 and Table7 above, currently 4 out of 21 substations supplying Metro

Bostonarea have a capacity and/or reliability violations. Two of the four substations currently at
capacity also supply neighborhoods in the City of Boston (Hyde Park and Chelsea) which are
O20SNBR ySE(lGd ¢KS AYLIOG 2F ado®DGLAOAYiekEYyRIRBRA

49 Refer to Footnote 50
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facets. Eversource may have to employ measures like temporary load transfers to other
substations, may have to install enhanced cooling on substation transformers or other
equipment, may have to deploy temporary spot generatiomeisponse to a substation or on a
distribution feeder for load relief in response to equipment outages, and the Company may be

dzy 6t S (2 AYydiSND2yySOlG yS¢ I NHS OdzadG2YSNRER 3
addressed.

Through its annual capacitygmning processes, as noted in the ARR, the company plans to have

a solution for any substation expected to exceed 90% of its capacity during eat @lanning

K2NAT 2y ¢KS ySEG FS6 LI NIFIAINILKE RSAONARGS (K
currently at capacity (Hyde Park, Chelsea, East Cambridge, and Somerville). All these projects
have been through the Eversource Capital Approval Process and, in the case of East Eagle and
East Cambridge, have EFSB petitions on file. The summary descrigiowsaoe drawn from

those proceedings.

1 City of Boston: East Eagle SubstatioBversource has been permitted under EFSB 22
010 for a new 115/13.8kV substation on East Eagle Street in East Boston, with a new
incoming 115kV underground transmission lineming 3.2 miles from Mystic Substation
#250 in Everett, MA, and an incoming 115kV underground transmission line running 1.5
miles from Chelsea Substation #488 in Chelsea, MA. The new substation will consist of
two 37/50/62.5 MVA transformers.

The need forthis new substation is based on the fact that the Chelsea Substation, which
currently supplies electricity to East Boston through a 13.8kV distribution network, is
approaching 98% of capacity and has-m@ed postcontingency capacity constraints and rigk
postcontingency load shedding. The capacity constraint increases to 104% of capacity by 2025.

The East Boston electric load is supplied solely by distribution lines extending into East Boston
from the Chelsea Substation. As a result, East Bostam &ectrical island with no transmission
lines providing service to the residents of East Boston. This situation does not exist for any other
subdivision of the City of Boston and it makes East Boston inordinately vulnerable to outages,
particularly durirg peak periods.

The Company has an emergency mitigation plan to be implemented during peak load days. This
plan will require strategic load balancing at the distribution feeder and substation transformer
level in addition to deployment of spot generation telieve overloaded transformers in the

S0 EFSB 2P1; EFSB 1@4A/DPU 1453A/DPU14154A; EFSB 4 / DPU 1453 / DRJ 14mpnd® at SGAGA2Z2Y
approval to construct and operate two new underground 115 kV transmission lines and new substation in the cities

of Boston, Everett and Chelsea, pursuant to G.L. c. 164, §69J and G.L. c.164, §72; and petition for exemption from
the. 2402y %2yAy3a [/ 2RST LlzNBdzr yd G2 {SOGA2Yy ¢ 2F [/ KIF LIJGSNJ
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event of a transformer failuré! This plan will be in effect during peak load day conditions until
the new East Eagle substation is in service.

T /Ade& 2F [/ FYONARRISY 9Faid /FYONNRASt NHzABI Y &
- Eversource currently has a petition before the EFSB under EFER/ Z3PU 222152 for
a proposed new 115/13.8kV substation in East Cambridge with adjustments to the area
transmission system topology to construetght new incoming 115kV werground
transmission lines to supply it.

The need for this new substation and related transmission and distribution upgrade
improvements is based on existing Substations that currently serve Cambridge, including East
Cambridge #875, and Somerville #408th respectively reaching 99% and 95% of capacity at
2023 forecasted load levels. The Cambridge area is experiencing rapid economic development
and sustained load growth in the form of significant step load increases.

The complete package of reinforcemeninder the Greater Cambridge Energy Program will be
covered in 6. Eversource has identified and is implementing interim operational measures to
address existing substation transformer overloads until the new East Cambridge Substation is
placed in serviceDne interim operational measure was the installation of"arnsformer and

bus section at Putnam Substation #831 with 14kV distribution work from Putnam to the Kendall
Square area in 2020. The Putnam Substation #831 initially had three 70 MVA raisfdrimzers

with LTE capability of 73 MVA, giving a substation Firm Capacity of 146 MVA. The addition of the
fourth transformer with LTE capability of 65 MVA (limited by substation equipment) increased
the Putnam Substation #831 Firm Capacity from 146 MVA&1tb MVA, allowing for a total
planned load transfer of 34 MVA from East Cambridge Substation #875 to Putnam Substation
#831. The Putnam substation is expected to provide 34 MVA of interim load relief to East
Cambridge substation via distribution transférem 2021 to 2024. The second operational
measure is the installation of d%3ransformer and two sections of switchgear at Somerville
Substation #402, as discussed below.

The two interim measures provide approximately four years of deferral reliethirgreater
Cambridge area, before the expectedservice date for the new East Cambridge substation in
2028.

51 Spot generation deployment is typically an interim operational measure of last resort which the Company
attempted to avoid in this area and hopes to avoid in other areas thraugre timely siting and permitting of key
substation projects.

S2EFSB 2R3 / DPU 2 wm Betition of NSTAR Electric Company d/b/a Eversource Energy Pursuant to G.L. c. 164, §
69J for Approval to Construct and Operate Eight NewKkM Electric Transmigs Lines in Portions of Cambridge,
Somerville, and Boston.
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If these interim operational measures and associated load transfers were not implemented, for
the loss of one transformer, East Cambridge subisaty ¢ 2 dz2f R SEOSSR GKS &l
resulting in 92MVA load at risk by 2030. Despite these interim measures, with all adjacent
stations near their firm capacity by 2027, along with the East Cambridge substation capacity

deficiency, the need forhie Project reemerges by 2028.

1 City of Somerville: Somerville Substation Upgradesversource has an internally
approved project to expand Somerville Substation #402 withdatr@nsformer and
related distribution upgrades.

The need for the Somerville Bstation expansion is based on the fact that the Somerville
Substation, which currently supplies electricity to Cambridge and portions of Somerville, is
approaching 95% of capacity.

The expansion of Somerville Substation #402 will permit this substatiaadeess significant
step load growth in the MBTA Green Line rail corridor in Somerville, including load increases
resulting from the Union Square Revitalization Plan and the Boynton Yards Development.

1 City of Boston: Hyde Park Battery Storag&versoure is in the initial approval stages
for a proposed 15 MW/20 MWh utilitgcale battery energy storage system (BESS) to be
connected to Hyde Park Substation #496 in Hyde Park (Boston), MA.

The proposed project is an interim measure to resolve heavy loadinditions at Hyde Park
Substation #496, which was projected to reach 100% of capacity based on 2023 forecasted load
levels. The Hyde Park BESS will serve as-avines alternative (NWA) solution to reduce Hyde
Park loading to 95% of rated capacity, ustich time as the future Hyde Pdbiorchester Area
Supply Plan (refer to Section 6) is completed. A usltigle BESS solution connected to the
distribution lines near the Hyde Park substation can provide 20MWh of demand reduction
during peak load days. h& optimal design for the BESS is to connect it to distribution lines
supplying customers in the Hyde Park and Mattapan neighborhoods of the City of Boston, and
for the BESS to be located near the existing Hyde Park Substation. This improves theyreliabilit
and operational flexibility by reducing the risk and power losses associated with large
underground distribution lines.

4.3.8. Aging Infrastructure
4 .3.8.1Substation Transformers

There are 400 distribution substation transformers in all of EMA {EMith Metro West EMA
North Metro Boston and EMA South). The following chart shows the age of the distribution
substation transformers. Of the population of EMA distribution station transformers, 67 or 17%
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are older than 60 years, and 236 distribution substation transtsor 59% are less than 45

years old.
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Figure28: Age of the EMA Distribution Substation Transformer

4.3.8.2Breakers

There are 2,686 breakers currently in service in all of EMA (&M Metro West, EMANorth

Metro Boston and EMA SouthThe following chart shows the age of 2,090 breakers. 216
breakers or 10% of the EMA breaker population with age records are at or over 50 years of age.
304 breakers or 15% of the EMA breaker population with age records are at or under 10 years of
age.
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Figure29: Age of the EMA Substation Breakers

4.3.8.3Reclosers

There are 86 reclosers currently in service in all of EMA {Hbt#th Metro West, EMANorth

Metro Boston and EMA South). The following chart shows the age of 28 redlidsers. 6
reclosers or 21% of the EMA recloser population with age records are at or under 10 years of
age.
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Figure30: Age of the EMA Reclosers
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4.3.8.4Poles

Out of the 107,831 poles in EMA North Metro Boston, the Company is the custodian of 62,623
poles. The ages of the poles with associated classes are shown in the Table below. There are
32,534 poles (52% of the population) that are Class 1 and 2 poles.

Tabk 8: EMANorth Metro Boston Pole Age and Associated Class

H4 H5 H6 NUL

(10,20 | 19| 764 | 612| 252| 25 0 0 0 2 4| 17 1] 0 0 82 27

] 9| 1
(2030 | 15| 972| 617| 89| 16| o| o] o| 5| o] of 10| o 0| 200 o7
] 6| 6

(30,40 | 23| 417| 477| 277| 25| 1| o] o| o] o] 4| 31| o 0| 154| 171
] 2| 2| o 2 0
(4050 | 26| 204| 248| 163| 37| 22| o] o| o| o] o| 1| o 0| 9] 981
] 1| 1| 4| 5

>50 23| 421| 764| 403 | 62| 26 0 0 0 0 0 6| O 0| 239 | 283
4 0 4 6 9
NULL 19| 508 | 523 | 196| 24 0 0 0 0 0 0 0| O 0 0 19

The Company has developed an asset health model for poles. This involves a calculation of the
SFFSOUAB®S 13AS 2F LRitSa oFaSR 2y GKSand 4aSi
maintenance. The Company considers this a first step to upgrading its maintenance, inspection
and operation practices and to progressing towards condibased infrastructure
replacements, instead of asset agased replacements.

The core of the moel consists of developing an analytical methodology to calculate pole health
based on various inputs typically found in inspection recorgersourceuses existing
inspection records to train and test the model. SpecificWersourcaised 190,000 EMAotes
owned and maintained by the Company with inspection records and split them randomly in a
training set of 95,000 poles (Set A) and an equinumerous testing set of 95,000 poles (Set B).

The first part of the model uses inputs like age, disorientatioternal wood rot, mechanical

and fiber damage and circumference to calculate pole health. These inputs are quantified to
exhibit the different levels of condition/ranking of the pole for each input. TH&rersource
utilizesa supervised learning model, wie the coefficients used to effectively weigh and sum

up all of these quantified inputs/ variables for the cumulative asset health score calculation are
trained based on the comparison with the actual asset health found in the inspection reports.
The leaning set, Set A, comprises approximately 95,000 poles in EMA (all three Divisions) that
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are owned by the Company. The root mean squared error of this process (aka the mismatch of
the calculated and inspected pole strength) is 7.11.

The following charts sumarize the calculated asset health of the 95,000 EMA poles in the
training set, categorized as Very Good, Good, Fair, Poor and Very Poor. 78% of the training set is
in Good or Very Good health (74,358 poles). 7% of the poles in the training set arer ior Poo
Very Poor health (6,424 poles). Out of the 74,358 Good and Very Good health poles, 67% of
them have effective age less than actual age. In the same group of Good and Very Good health
poles, the average delta of effective to actual age is about 8 y€ars of 1,711 poles in Very

Poor health, 100% of them have effective age more than actual age with an average delta of 45
years.

60,000

50,000
40,000
30,000
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10,000 I
. ] —

Very Good Good Fair Poor Very Poor

Figure31: Summary of Calculated Asset Health of EMA Poles in the Training Set

The followingtablét K2 & GKS LIt SaQ KSIHftGdK AYyRSE NBflIGAD
set A). There are 32,639 class 1 and class 2 poles, out of which 29,445 or 90% are in Good or
Very Good health.

Table9: Pole Health Index RelativeRole Class Within Training Set

CLASS
Very Good| 4,183| 20,049| 10,071| 13,535 612 49 49 60 13 10| 459
Good 577 | 4,636| 5,723| 10,620| 1,939 78 4 2 3 11| 506
Fair 265| 2,104 4,218| 6,114 993 55 2 1 1 17| 150
Poor 61 600| 1,385| 1,780 728 66 - - - - 82
Very Poor 17 147| 500| 741| 244 38 - - - - 22
Total 5,103| 27,536| 21,897| 32,790| 4,516| 286 55 63 17 38| 1,219
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The testing part of the model is simild&yersourcecalculated the pole health for the poles in
the training set, Set B, and theByersourcecompared it to the asset health in the inspection
records. The root mean squared error is 7.46.

The following chart shows the asset health of the 95,000 EMA pol#®itesting set. 73% of

the training set is in Good or Very Good health (69,811poles). 4% of the poles in the training set
are in Poor or Very Poor health (3,379 poles). Out of 69,811 poles in Good and Very Good
health, 64% of them have effective ageddban actual age. In the same group of Good and
Very Good health poles, the average delta of effective to actual age is about 7 years. Out of the
1,703 poles in Very Poor health, 100% of them have effective age more than actual age with an
average deltaf 45 years.
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Figure32: Summary of Asset Health of EMA Poles in the Testing Set

The following graph shows the difference between the effective and actual age of the poles in
the testing set. The Mean AbstduDeviation between the effective age and the actual age is
4.78 years. There are 172 total poles whénersource hasbserved AHI discrepancy greater
than 30 years.
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Figure33: Difference Between Effective and Actual Age of Poles in the Testing Set

¢CKS F2fft26Ay3 GFLofS aKz2ga (GKS LIRfSaQ KSFfGaK A
set B). There are 32,582 Class 1 and Class 2 poles, out of which 28,648 or 88%aa or
Very Good health. The results are similar to the results of the testing set, which is desired.

TablelO: Pole Health Index Relative to Pole Class Within Testing Set

;’(‘j{?& 3983| 18150| 7.210| 13225 637| 59| 50| 53| 23| 8| 2| 390
Good | 691| 5824| 6989 8863| 1850 1090| 1| 2| 3| 13 .| 574
Fair 248| 3359 7,001| 8990| 1499 60| 4| 1| 1| 13 .| 235
Poor 53 77 111 740| 582| 60 - - 2 ; 47
very 13 184 776 568| 105| 34 ; ; ; ; ; 22
Poor

Total | 4988| 27594| 22177| 32386| 4673| 322| 55| 56| 27| 36| 2| 1.268

Further, the Company has investigated the sensitivity of the model with the following process.

In essence, the sensitivity testing was performed by using the training and testing set in reverse.
This is to say thaEversourcdrained the model parameterssing the former testing set, Set B,

as the training set. With those calculated parameters, the asset health of the former training set
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(Set A), now the testing set, was calculated and the error is the difference of these calculated
asset health indices witthe inspection data. The root mean square was very close to the
starting one, meaning that the model is not sensitive to the training set, which is a desirable
quality of training models.

4.3.9. Reliability and Resilience

Section 4.1.9 above includes defiaits of commonly used reliability metrics and definitions of
blue-sky and alin performance measures.

4.3.9.1Bluesky Reliability Performance

Bluesky SAIDI and SAIFI has been decreasing in EMA North Metro from 2020 to 2022. CAIDI
increased slightly from 2020 to 2021 and then decreased in 2022 to below 2020 levels.
Compared to the utilities participating in the 2022 IEEE Benchmark Survey 1{Skdt@ Table

1), the Metro Boston SAIDI, SAIFI and CAIDI are all in the first quartile.

Tablell: EMANorth Metro Boston Blue Sky Reliability Statistics

EMA North Metro 2020 | 2021 | 2022

SAIDI 45.1 | 40.7 | 38.2
SAIFI 0.40 | 0.36 | 0.36
CAIDI 111.4| 114.0| 104.9

As will be seen from the reliability performance of the other MA Divisions in later sections of
this report, the reliability performance of EMA North Metro is better in terms of SAIDI and SAIFI,
since theEMA North Metro sulyegion distribution system has more underground construction
than the other subregions. On the other hand, CAIDI is trending high in EMA North Metro
compared to sukregions for all three years (202D22), likely also due to the lengtf time
needed to locate and repair faults on underground lines and difficulties working in urban terrain
environments.

The following graphs and tables show the reliability performance in EMA North Metro over the
past three years (2020022). In EMA NortMetro, a total of 66,989,083 Customer Minutes of
Interruption (CMI) were experienced in 202022. These results show the reliability
performance, meaning the duration and frequency of outages during -tkyedays, i.e.,
excluding major storm days.
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1 The kading cause of outages in terms of event counts, customer minutes and
customers affected is equipmentlated outages as shown iRigure 34. This is
consistent with the aging infrastructure issues discussed above. Equipelated
outages are responsible for 58% of the Customer Minutes of Interruption (CMI), 52%
of the customers interrupted (Cl) and 40% of the events. These percentages (higher
CMI and customers impacted percentages than event count percentages) are
indicative of equpmentrelated outages having a wide impact on customers and of
causing long durations of outages.

1 In addition, a large proportion of the EMA North Metro system is underground and
hence less impacted by vegetation. Trees account for 10% of the CustomeeMinu
of Interruption (CMI), 8% of the customers affected and 16% of the events. In other
words, vegetation related outages cause less widespread impacts to customers and
are relatively shorter.

1 Intentional Operations is another category that had significaontributions to the
three metrics used to quantify blugky performance, making up 11% of the CMI,
18% of the Cl and 15% of the events. Intentional Operations include interruptions for
public safety reasons, often requested by towns or municipalitiecifcumstances
such as fire or flood, and so may be indirectly attributable to other categories.

CUSTOMERS AFFECTED CUSTOMER MIN

Vehicle 4%
Other 12%

Equipment
40%

Animal 5%

Animal 4%
Tree 10%

Tree 8%

Anim
12%

Other
11%

Inten
11%

Equipmen: 7 Intentional O
Intentional Op. 52% Other 11% Equipment Fail. 15%

18% 58% Tree 16%

Cause Group Cust Aff CMI Avg Duration # Events
Animal 32,803 2,601,730 95.35 510
Equipment Failure 314,330 38,503,014 189.68 1692
Intentional Operation 110,867 7,068,609 84.11 636
Other 68,848 7,411,250 174.57 495
Tree 47,555 6,843,709 223.60 668
Vehicle 19,216 2,564,495 252.30 152
Weather/ Lightning 12,816 1,705,276 180.30 107
Total 606,435 66,698,083 171.28 4194

Figure34: Leading Causes of BiS8ky Outages in the ENNorth Metro SutRegion
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2023 Equipment Failure Types

EQUIPMENT_FAILLIRE EVEMTS | CUST_AFF
ASTR-Amrester 13 4015 608,285
BUSH-Bushing 5 1,536 324,385
CARM-Crossam & 2,332 262 875
CBKR-5/S Breaker 30 14023 | 1,21993
CHTR-Connector/Clamp i) 13623 1,356,177
Customer Minutes by System Type COMS-Conductor Sec 345 6,075 853,895
COUT-Cutout 185 10603 | 1,127,031
DIDE COMP-Conductar Pri 17 868 142,034
. DIOH COMP-Conductar Pri 132 36,613 | 4,063,199
DIUG COMP-Canductar Pri 395 | 145514 | 18927613
ELBW-Elbow 12 4029 517,106
o INSL-Insulztor 5 827 54441
MTR-Metering 26 41 7142
MAPP-Mat applicable 1 1 152
METP-Metwork Protr 1 ] 3,186
OTHR-Other 33 9218 893,186
PFLUIZ-Power Fuseholder 1 24 1,704
POLE-Pole/Structure 21 4238 525922
RECL-Recloser 4 1,798 88,807
£9.55% RELY-Relay - /S 2 72 3,594
SDEQ COMP-Conductor Pri & 5,343 121,612
SPAC-Spacer 2 2555 202,057
SPLC-Splice 7 1,738 326477
SWICH-Switch/Discnt 47 14,022 998,675
TERM-Terminator 1 3 399
TIES-Tie (Insul} 2 107 8,003
UMKW COMNP-Conductar Pri z 737 73,952
UMNKW-Unknown 4 2,290 285,099
HFMR-Transfomner 285 32,056 | 5501763
Total 1692 | 314,330 | 38,503,014

Figure35: Breakdown of Equipmefielated Outages for EMA North Metro BostorFSedion
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4.3.9.2AlkIn Performance

As discussed earlier, variants of the above mgstcan be used to quantify the resilience of the
grid. SpecificallyEversourceeports the alkin performance that includes major event exclusion
days. The aih CMI from 2022022 is 93,408,424. This is an almost 40% increase compared to
the aforementoned 66,989,083 blusky CMI. This is indicative of severe storms present in the
period reported. The charts iRigure36 below show the breakdown of causes of customers
affected, CMI and number of events for the-iall performance.Treerelated interruptions
impact is significantly increased in the-iall numbers compared to blusky numbers as
expected. This is discussed at length later in this report in terms of the worsening impacts of
climate change on vegetation and vegetati@iated outages.

CUSTOMERS AFFECTED CUSTOMER MINUTES # EVENTS

Animal
Intentional . 3%
8% ]

Animal 5%

Other
10%

Animal 10% Equipment F...

Equipmen.
48%

Other

Other
9%

1%

Tree
14%

Intentio.

Equipme... 13%

50% Tree 28%
Intentional Oper.
16% Tree 26%

Cause Group Cust Aff Avg Duration # Events
Animal 32,942 2,637,103 101.75 516
Equipment Failure 364,645 45,135,393 204.01 1815
Intentional Operation 115,024 7,235,644 83.38 656
Other 72,996 8,143,030 213.00 562
Tree 104,598 25,725,010 518.39 1358
Vehicle 22,472 2,812,875 255.58 159
Weather/ Lightning 12,8672 1,719,569 188.82 112
Total 725,549 93,408,424 258.74 5103

Figure36: Leading Causes of-Ail Outages in the EMXorth Metro SukliRegion

4.3.10.Siting and Permitting

Section 4.1.9 includes an overview of Siting and Permitting in Massachusetts.

As noted throughout the ESMP, the electric system needs additional capacity over the long term
to maintain system reliability and serve projected load grovElectric infrastrature projects

have faced significant delays in siting and environmental permitting throughout the
Commonwealth, including the EMA regioRrojects that will improve reliability, increase
capacity of the distribution system, and advance clean energy ammdatel goals, are
increasingly difficult to site and permit.
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Two major challenges are: (Ihe timeframe for issuing siting decisions has increased
significantly, resulting in risks to project development and associated downstream impacts, and
(2) Ensuringneaningful community engagement, soliciting constructive feedback, and building
support for infrastructure projects is facilitated, which is critical to securing local and state
approvals.

Siting delays impact the construction of projects that support thglity to meet the

/I 2YY2ygSIHfiKQa |3aNBaairgsS OfSly SySNHe& | yR
Cambridge Energy Project is proposed to address a critical load growth issue, has evolved
through constructive and meaningful community engagement asddeépendent upon a
partnership with a real estate developer. The Company filed a petition for the project on March
10, 2022. The procedural conference was not held until July 27, 2023 and the final procedural
schedule was issued on August 16, 2023. Itcatds that final briefs must be filed by the week

of December 4, 2023. It does not include a deadline for issuing a tentative or final decision and
there is a risk that it can be extended.

Siting delays also impatie ability to sustain meaningful engagent with communities and
stakeholders throughout review processeSversource has been working to partner with
communities and provide opportunities for meaningful engagement and feedback in project
planning and review. Building public support for progeist imperativeEversourceecognizes to

be successful, this work must begin upfront, very early in the process so that discussions
regarding alternative sites and designs occur before decisions are made. It provides an
opportunity to build a common undstanding of project need, design criteria/constraints, and
costs to inform discussions and minimize misinformation. Constructive engagement, and
development of partnerships, from the beginning of a project can translate into less delay and
avoid additionalcosts associated with major design and engineering changes. Extended delays
can hamper engagement given participation pfanning and review of projects requires
significant time commitments that communities and individuals may not be able to sustain over
the course of a lengthy review.

As urban areas grow and redevelop, sites and routes that are technically appropriate for
electrical infrastructure become less available or are more expensive to develop. To successfully
navigate these challenges, partnerships with communities, citiesngpwniversities private
developers, and many other entities are critical. Partnerships with developers can lead to more
efficient use of sites and resources and providébeaefits, such as creating open space over an
underground substation. Unpredictablemeframes put Eversource at risk of losing valuable
opportunities to partner with developers. Typical real estate development timelines are often
shorter than those required for siting utilities and electrical infrastructure installation must be
coordindi SR gAGK (GKS RS@OSt2LISNEQ (GAYStEAYySo®

Site conditions, costs, stakeholders, and priorities/policies/regulations can change over the
course of a project review. Inflation can increase construction costs. A roadway that had space
111| Page
EVERS=URCE



for an underground line canebencumbered by other utilities and require reengineering,
modification of construction techniques and/or mitigation. Saplings within a Right of Way can
grow to the point that the must be managed as trees and trigger thresholds that require
additional revew. Municipal officials and staff, who have helped shape a project can be
replaced during elections or change jobs. Abutters and residents may move or disengage from
the process and new stakeholders emerge with different concerns or priorities.

Project Satus

f East Cambridge Substatiod ¢ DNB I G SNJ / I Yo NA R3IBhis profeStNsH &t NI
required to improve system reliability, meet increasing energy demand, and provide
capacity for clean energy resources. The projectuasently proposed, evolved through
active engagement with the City of Cambridge and a partnership with Boston Properties.

The substation, which will be located between Broadway and Binney Street, will be
AYUGS3INIYGISR Ayid2 . 2302y nd dPHaKbiddall Eaner BNS RS O3S
Garage. An open and accessible public space will be located above the substation.

As noted in the previous section, a Petition was filed with the Electric Facilities Siting

Board (EFSB) on 3/10/22. A final procedural schedakeissued on August 16, 2023.

1 Hyde Park Battery Project This project is proposed as an interim solution to address
load conditions at Hyde Park Substation. Eversource is working with the City of Boston to
identify what local review and approval may be required and develop a strategy for
community outreach ath engagement. If the project cannot secure local approval, a 40A
filing with DPU may be required.
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4.4. EMANorth Metro West SuiRegion

The Eversource EMNXorth Metro West SukRegion consists of parts of thifie (35) Towns

and Citie®® in Eastern Massaasetts. Cities in this sategion consists of Framingham, Newton,
Waltham, Watertown, and Woburn, and surrounding Towns in Norfolk and Middlesex Counties.
Some Towns served are jointly served with National Grid (Bellingham). The service area
encompasses @opulation of approximately 417,000 customer accounts supplied out of 23
substations with a peak electric demand of approximately 1.9 GW in 2023. Thisgiab has
medium DER penetration for solar and solar coupled with storage, when compared to WMA and
EMASouth, with a total DER from all sources of approximately 337 MW.

This sukregion consists of high to medium load density areas, including heavy commercial and
residential areas forming a ring along the Route 12&I beltway around the Boston
metropadlitan area. This subegion also includes corporate headquarters for major corporations,
area television and radio broadcasting facilities, critical manufacturing, biotech, and research,
and critical service loads.

4.4.1. Maps

Figure37 shows the boundariesof municipalitiesthat comprise the Eversource planning sub

region of MetroWestshaded in light green as a base laydne service territory is bounded by
blrdGA2ylFf DNAR (2 GKS b2NIKZI 2 SBdstanregoyi B thg 2 dzi K X
East.

The map includes aoverlay of the EJ populationn Metro Westshaded by type This is
discussedurther in Section 4.4.2.2 below.

The locations of Eversource bulk distribution substations that supply areas ofNgivtA Metro
Westare depcted as green square#é\s previously mentioneth Section 4.1.2, the MetroVest

area is a suburban area of medium to high load density, requiring distribution substations within
close proximity to each other, with a mix of short to average length digtohufeeders. No
secondary or spot networks are served out of these substations, so the high density of
substations as seen in the Metro Boston area is not required.

53 Including: Acton, Arlington, Ashland, Bedford, Bellingham, Burlington, Canton, Carlisle, Dedham, Dover,
Framingham, Holliston, Hopkinton, Lexington, Lincoln, Maynard, Medfield, Medway, Malick,NNeedham,
Newton, Norfolk, Sharon, Sherborn, Stoneham, Sudbury, Walpole, Waltham, Watertown, Wayland, Weston,
Westwood, Winchester, and Woburn.
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4.4.2. Customer Demographics

Understanding the customer demographics of a region is essential to understanding not only
how regions are expected to develop in the future as the system electrifies, but also to
understanding how the customer bagn the regions has historically been developing.

4.4.2.1Customer Count

The EMANorth NonrMetropolitan Subregion consists of 417,292 customer accounts, with an
approximate breakout by zip code as showrrigure37 below. The color in the figure has been
adjusted to that the zip code with the largest nbers of accounts is darker and the zip code
with the least numbers of account is a lighter shade of blue, with the darkest color being the zip
code with the most customer accounts. It must be noted that in some cases, some customers
will have more than acrnt depending on their electric consumption.

Eversource EMA North Non-Metropolitan Area Customer Accounts by Zip
Code

Seriesl

21760
P l

[y

awared by Bing
£ GeaoNames, Micrasoft, TomTo

Figure37: EMANorth Metro West Sutegion Eversource Accounts by Zip Code

4 .4.2.2Environmental Justice Communities

Figure37 (in Section 4.1, Maps)shows anoverlay of the EJ population ithe Metro West
region derivedfrom the Environmental Justie®(EJ) Map ViewéP The EJ Map Viewer an

54 See footnote 35.
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interactive map that displays the 2020 EJ block groups based upon demographic criteria
developed by the state's Executive OffmieEnergy and Environmental Affairs (EEA). As shown,
most of the MA 2020 Environmental Justice Block Groups, especially Minority (yellow) are
represented in this subegion. The number of customers in each EJ block is shown in the
legend. Eversource bulk idtribution substations (green squares) are geographically dispersed
acrosshe subregion, in both EJ and neRJ communities, basgutimarilyon load density

4.4.2 3Electrification Customer Classification

In order to better understand how regional adoptiasf electrification will play out, the

Company has reviewed its customer data and identified socioeconomic variables relating to a
Odzat2YSNRa LINRLISyaAde G2 FR2LIG KSIFG LdzyLa | yR
electrification more than diters, variables were ranked in order of importance and then a total

score was calculated for each customer by summing their variable rankings. This allowed the
Company to assign a priority score to each customer, which was then used to segment the
customes into adoption clusters which represented their propensity to adopt both heat pumps

and electric vehicles. A detailed accounting of the respective variables and their impact on the
adoption propensity modeled by the Company can be found in Section &a@.3ection 8.3.2.

For heat pumpsEversourcesegmented the customers into 6 clusters in order of adoption
propensity: Cluster I, Cluster I, Cluster lll, Cluster IV, Cluster V, and Cluster VI. Each cluster
NBELINSB&aSYylda AYRAODARIzZ f ptCadbedl punp W@ ClusheR|Ld8sytlieA G & |
highest propensity and Cluster VI has the lowest propensity. For electric velielmsource

segmented the customers into 5 clusters in order of adoption propensity: Cluster I, Cluster II,
Cluster lll, Cluster IvyaR / £ dzZAaGSNJ +d® 9} OK Of dzad SNJ NBLINBa Sy
adopt an electric vehicle where Cluster | has the highest propensity and Cluster V has the lowest
propensity.

Figure38 shows the customer make up by cluster type for heat pumps and electric vehicles for
the subregion. The data show stark differences in customer adoption propensities for both
technologies. 27% of customers have the highest propensity in Cluster | to hdappumps

(with 39% in Clusters | and Il), while 20% have the highest propensity in Cluster | to adopt
electric vehicles (with 44% in Clusters | and Il). Additionally, only 8% of customers fall into
Cluster VI, the lowest adoption propensity for heat gasr(with 21% in Clusters V and VI) and
16% fall into the lowest adoption propensity, Cluster V, for electric vehicles (with 25% in Clusters
IV and V). The Metro West S&egion shows a significant propensity for EV and heating
adoption.

55 See footnote 36.
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Percentage of Heating Adoption Clusters for Non-Metro Percentage of EV Adoption Clusters for Non-Metro

Cluster Il

Cluster Il

Cluster |

Cluster |

Cluster 1

Cluster VI Cluster Ill

Cluster v

Cluster vV

Cluster IV Cluster IV

Figure38: Cluster Percentages fortdgating Adoption and bHectricVehicleAdoption for EMANorth Metro West

4.4.3. Economic Development

A

¢CKS /2YLIl yeQa RIGF FT@FAfFroAtftAGE 2y KAAG2NRAO S
Metro region, and ot by EMANorth Metro Boston and EMAorth Metro West SutiRegion.

For the entire Boston Metro Region data (encompassing both Metro Boston and Metro West
SubRegion, see Section 4.3.3).

4.4 .4. Electrification Growth

Electrification of key energy sectors, mobilégd heating, has already been taking place over
the past decade, albeit at a relatively slow pace. Currently, there is no mandatory reporting of
electrification efforts unless customers utilize programs through Mass Save or tap into other
funding sourcesTherefore, existing electrification numbers are likely undercounting actuals.

4.4.4.1Heating Electrification

Over the 2012023 period, 5,462 homes in the Nortdetro West SubRegion received
incentives from Eversource via the Mass Save programs for the installat heat pumps to
replace fossil fuel heating systems. Of these, 4,491 were replacing oil or propane heat, and 971
replacing gas heat. Eversource notes that under the current Mass Save framework,
electrification incentives for customer replacing pipeligas heating systems are provided by
their gas LDC; as a result, Eversource electric does not currently have insight into how many
heat pumps were installed at homes that have Hewersource gas service. Additionally, there
may be some heat pump instaliahs that occurred without pursuing a Mass Save incentive,
though this number is likely to be small given the generous nature of the incentives.
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4.4 .4.2Electric Vehicles

Table12 shows the current EV count of Light Duty Vehicles by cithighnsubregion. The data
highlights the fact that EV deployment in this s@gion is still in the nascent stage, accounting

for only 3% of all vehicles in the region. The total of just over 17,700 EV represents about 70%
2T GKS [/ 2YY2Yy s Sttieleionda wnanuwp 3IF2FE F2

Tablel2: Current EV Count by City for ENiérth Metro West

EMANorth Metro West Municipality EV Count EV Countasa % 2025 All
(2/1/2023) of Vehicles Options Goal

Acton, Massachusetts 809 4%
Arlington, Massachusetts 1,204 4%
Ashland, Massachusetts 331 2%
Bedford, Massachusetts 392 3%
Bellingham, Massachusetts 148 1%
Canton, Massachusetts 345 2%
Carlisle, Massachusetts 278 6%
Dedham, Massachusetts 325 2%
Dover,Massachusetts 237 4%
Framingham, Massachusetts 787 1%
Holliston, Massachusetts 288 2%
Hopkinton, Massachusetts 529 3%
Lexington, Massachusetts 1,583 7%
Lincoln, Massachusetts 365 6%
Maynard, Massachusetts 176 2%

Medway,Massachusetts 130 1% 4.3%
Natick, Massachusetts 802 3%
Needham, Massachusetts 944 4%
Newton, Massachusetts 2,916 5%
Sharon, Massachusetts 490 1%
Sherborn, Massachusetts 181 5%
Stoneham, Massachusetts 231 1%
Sudbury, Massachusetts 678 4%
Walpole, Massachusetts 251 1%
Waltham, Massachusetts 716 2%
Watertown, Massachusetts 550 2%
Wayland, Massachusetts 589 5%
Westwood, Massachusetts 372 3%
Winchester, Massachusetts 707 4%
Woburn, Massachusetts 362 1%
Total 17,716 3%
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4.4.5. DERadoption (Battery Storage and PV Solar)

The Eversource EMXorth Metro West area has a generally higher DER penetration for solar
FYR a2fl N O2dzLJt SR gAGK oFGOSNE adGd2Ny3s -6Fa |
North Metro West area tends to lva a lower penetration of CHP (combined heat and power)

and synchronous generators than the rest of the system due to the higher penetration of
residential customers. The categories of DER interconnecting in theNeitA Metro West

area include behind themeter (BTM) battery storage, Combined Heat and Power (CHP)
cogeneration, fuel cells, fuel cells coupled with battery storage, gas turbine generators, hydro,
internal combustion (diesel) engines, microturbines, standalone and BTM solar, solar coupled
with battery storage (both AC and DC coupled), steam turbine, and wind turbines.

The largest share of existing online DER interconnections is solar (both standalone and BTM),
with and without battery storage. The current online solar total in the ENbAth Metro West

area is at least 289.5 MW of solar only and another 28.2 MW of solar coupled with battery
storage. Total DER including other technologies is approximately 337.% MW.

The EMANorth Metro West area has a significant quantity of projects with recertiynpleted

impact studies but not yet interconnected, projects participating in Group Studies, projects in
gueue, projects in the application stage, or projects in a prescreen stage without a formal
application submitted yet. These applications includel13IW of standalone BESS, 57.2 MW of
standalone solar and 89.4 MW of Solar coupled with BESS. The total DER in queue or in study
process is 197.9 MW. The amount of DER deployment for-Hdfth (both metropolitan and
non-metropolitan) is less than nativedd growth. Based on local irradiance at historical times

of peak, this aggregate (both installed andgumeue) Solar and Battery Storage build out
translates to 60 MW of contribution toward North Metro Boston peak demand reduction or 3%

of 2034 peak demand

Figure40 shows the growth of DERs in the EMArth Metro West area since 2010. As seen
from the graph, the annual DER interconnections in the area have shown a consistent growth
pattern over the years.

56 per latest tracking system extraction
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EMA-North Metro West Online DER By Type EMA-North Metro West Queued DER By Type
(MW) (MW)
Hydro Electric CHP/GT/ICE/ST/MT,
Fuel Cell/Fuel + Turbine, 0.2 18.3 CHP/GT/ICE/ST/MT,
Battery, 0.4 :

Other, 10.3

9.9
\‘ PV,57.2

Battery, 31.1

Hydro Electric
Other, 0.3 Turbine, 0.0

Wind Turbine, 0.1
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PV + Battery, 28.2
Battery, 0.0
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Figure39: EMANorth Metro West Online DER and Queued DER by Technology (MW3y Type)
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Figure40: EMANorth Metro West DER Annual Interconnections

Like other investepwned utilities in the Commonwealth, Eversource previously used arfirst
first-out (queued) approach to DER interconnection, with cost causation; meaning, the
applications were processed for impact studies in the order receivedubstation area) and

5" The CHP/GT/ICE/ST/MT category includes combined heat and power (CHP), gas turbine (GT), internal combustion
engine (ICE), steam turbine (ST) and microturbine (MT) applications.
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the applicant paid for system upgrades to address the impacts that their particular application
caused. Due the large influx of applications, many of them queued for the same substations and
towns, this resulted in a significant backlofgapplicants. In some cases, applicants were waiting

in queue for several years.

Under MA DPU dockets 4164, 1955, 2075, and 2675-B, Eversource and other stakeholders
worked with the Department to develop a framework to perform Group studies at segdr
substations, in order to develop more comprehensive solutions, and to propose and obtain
approval for alternative cost allocation proposals. As a result, Eversource performed a total of
seven Group Studies (six in SEMA) involving multiple substatimhsnultiple project owners,

to develop comprehensive solutions for the group study DER and developed an innovate first
the nation cost allocation methodology to equitably share the cost for common system
modifications between the beneficiaries: devetp and distribution customers.

Following successful completion of the Group Studies, the Company has standardized on Group
Studies as an approach to expedite interconnection studies in all Planning Regions. The

I 2YLI} ye Qa TF2dzy Rl (A 2 ydstf Allotatiod da¥thddofogieg sushaas thése G/
proposed under 2&/5-B and approved under 227 will be applicable to Group Study solutions

going forward to avoid some of the known disadvantages of the cause causation principle,
including queue stagnation ancek rider issues, especially at saturated substations.

4.4.6. Grid services
4.4.6.1Demand Response

In 2022, the Company achieved 13.9 MW of savings from Active Demand Response, delivered
through the Mass Save program, in the EMérth Metro West SuliRegion.

4.4.6.2Smart Inverer Controls

See Section 4.3.6.2.

4.4.6.3Timevarying Rates

The Eversource EMXorth Metro West SuwS3A 2y Flffa 6AGKAY 9OSNA?2
service area. TOU rates are available to medium and large general service customers. These
customers fall under the Rate-Zor Rate & customer classes. Rate2&usbmers are greater

than 100 kW and served at secondary voltage while RaBecGstomers are greater than 100

kW and served at a primary voltage of 14 kV.

TOU rates are on the delivery side only and demand based. This means that demand is assessed
to the highest metered demand with a floor on the demand that varies by rate class and service
area. In Greater Boston, the peak period is 9 am to 6 pm weekdays during the months of June
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through September. From October through May, the peak period is defined as.8@a9 p.m.
weekdays.

4.4.6.4Energy Efficiency

In 2022, the Company achieved 10.2 MW of passive peak demand savings in the Metro West
region through its delivery of the Mass Save efficiency programs.

4.4.7. Capacity Deficiency

¢CKS /2YLI yeéQa LI I ¢ gekelogmertidiBoi®asIor cagagiydndiz&iablity
needs, is discussed in detail in Section 4.1.

In medium to high load density areasuch as the EMNorth Metro West SulRegion, a higher
degree of reliability is ensured by maintaining sufficienpawty such that the system can be
operated without the permanent loss of power to customers following the loss of a transformer
at a substatiorg also known as M Contingency Desigh.

Through its annual capacity planning processes, as summarized ianS&dt, and reported in

the ARR under DPU docket-BRR0O2° | Yy R | & NBLERZ2NISR Ay GKS [/ 2YL
under DPU 2222850 the Company identified municipalities that are currently supplied by an

electric power system (EPS) with existing cap&ciand/or reliability? deficiencies. More
specifically, the Company identified in its LéRgnge Plan (LRP) communities supplied by bulk
distribution substations projected at capacity noWwable 13 below, list the commuities in

Metro West in the first column and the existing substation supply deficiency by type (Reliability
and/or Capacity) in the fourth column.

Tablel3: Metro WestCommunities and Projected EPS Deficiencies

Municipality Type County Deficiency Timeframe for Need
Burlington Town Middlesex Capacity and Reliability Now/EXxisting
Holliston Town Middlesex Capacity and Reliability Now/EXxisting
Lexington Town Middlesex Capacity and Reliability Now/Existing
Medway Town Norfolk Capacity Now/Existing

58 See Footnote 41 in Section 4.3.7
59 See Footnote 42 in Section 4.3.7
80 See Footnote 43 in Section 4.3.7
61 See Footnote 44 in Section 4.3.7
62 See Footnote 45 in Section 4.3.7
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Millis Town Norfolk Capacity and Reliability Now/Existing

Norfolk Town Norfolk Capacity Now/Existing

Table 14 below shows the substation name or location in the first column, followed by the
Community that is supplied by the substation. The table also shows how loaded the substation
is projected to be compared to the substation capatityalues greater than 186 in the last
columns of the table is a violation of the company criteria since the transformers expected peak
load will exceed the substation capacity.

Tablel4: Metro WestProjected Substation Deficiencies and Communities Indpacte

2023

ion N . . 0
Substation Name Community Supplied % of

Substation
Capacity

or Location

Burlington Burlington, Lexington, Woburn 94

West Medway Holliston, Medway, Millis, and Norfolk 93

Currently 2 out of 23 substations supplyimddetro West sub-region have capacity and/or

reliability violations. Through its annual capacity planning processes, as noted in the ARR, the
company goal is to have a solution for any substation expected to ex@@#dof its capacity

during the 1G@year planning horizon. The following paragraphs describe the need and

/[ 2YLI yeQa LIy F2NJ GKS adomadliAirzya OdNNBydGf e |

1 Towns of Burlington, Lexington, and Woburn: Burlington Substation gtiules -
Eversource has an internally approved project to expand Burlington Substation #391
with a 50 MVA 115/13.8kV mobile transformer bank and related upgrades. The need for
the mobile transformer installation at Burlington Substation is based on Btafing
Substation approaching 94% of capacity. The installation of the mobile 50 MVA
transformer at Burlington Substation would be an interim measure to permit the
Company additional time to develop, design, site and permit, and construct a new
supply resoure in the BurlingtoAWoburn area to address lorgrm capacity and
reliability concerns in the area.

63 Refer to Footnote 47 in Section 4.3.7
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1 Towns of Holliston, Medway, Millis, and Norfolk: Medway Substation Upgrades
Eversource has an internally approved project to upgrade Medway Substattorr#é
project would replace both existing 40 MVA transformers with new 37/50/62.5 MVA
115/13.8kV transformers, with new sections of 13.8kV switchgear. The need for the
upgrade of Medway Substation #65 is based on forecasted 2023 loading approaching
93% ofcapacity. The project has in-gervicedate of end of year 2023.

4.4.8. Aging Infrastructure
4.4.8.1Substation Transformers

Please refer to Section 4.3.8.1 Substation Transformers

4.4.8.2Breakers

Please refer to Section 4.3.8.2 Breakers.

4.4.8.3Reclosers

Please refer t®section 4.3.8.3 Reclosers.

4.4 .8.4Poles

Out of the 104,579 poles in EM¥orth Metro West, the Company is the custodian of 61,094
poles. The ages of the poles with associated classes are shovablel5 below. There are
29,642 poles (49% dhe population) that are Class 1 and 2 poles. For the results of the
effective age calculation for EMA poles, please refer to Section 4.3.8.4.

Tablel5: EMANorth Metro West Pole Age and Associated Class

Age 1 2 3 4 ‘ 5 6 ‘ 8 9 H1 H2 H4 H5 H6 NULL NA UNK
<=10 401| 3531| 707 | 2701|166| 34| 0| 0| O| O 1| 1| O 5| 47| 19
(10,20] 110| 8384| 728| 307| 33| 1| 0| O O| 2| O| O] O 0| 11| 38
(20,30] 49| 6276| 563 68| 11| 1| 0| 0| 2| ol 0| 0| O 0| 17| 48
(30,40] 146| 4592| 4657| 364| 30| 2| 0| O O| 1| O 1| O 0| 95| 276
(40,50] 247| 2099 | 3645| 1023| 61| 12| o O| 1| O 0| 2| O 0| 42| 392
>50 243 | 3151| 7642| 5382|895| 62| O O| 1| 2| 0| 0| O 0| 2| 345
NULL 19| 394| 625| 303| 61| 4| 0| 0| 0| O 0| 0| O 0| 0| 13
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4.4.9. Reliability and Resilience

Section 4.1.9 above includes definitions of commonly used reliability metricslefimdtions of
blue-sky and alin performance measures.

4.4.9.1Bluesky Reliability Performance

The bluesky SAIDI in EMNRorth Metro West dipped to 53.2 minutes in 2022. SAIFI also
decreased to 0.61 in 2022, resulting in a corresponding dip in CAIDI valuestoldd®a7.
Compared to the utilities participating in the 2022 IEEE Benchmark Survey (shown earlier in
Section 4.1.9Tablel), the Metro West SAIDI, SAIFI and CAIDI are all in the first quartile.

Tablel6: EMANorth Metro West Blue Sky Performance

Metric 2020 2021 2022

SAIDI 71.4 72.9 53.2
SAIFI 0.77 0.72 0.61
CAIDI 91.8 100.6 86.7

The following graphs and tables show the reliability performance in-Eei#h Metro West
over the past three years (202D22). A total of 61,327,441 Customer Minutes of Interruption
(CMI) were experienced in 202022. These results show the reliabilitgrfiprmance, meaning
the duration and frequency of outages during bisiey days, i.e., excluding major exception days
due to major storms.

1 The two leading cause of outages in terms of, customers interrupted (Cl), customer
minutes interrupted (CMI) and evercounts are Trees and Equipment Failure as
shown inFigure4l. Both of these collectively account for over 50% of Cl, CMI and
events. Specifically, treeelated outages account 40% of CMI, 27% of Cl and 36% of
events and Equipment ifares account for 29% of CMI, 32% of Cl and 28% of events.
This is not surprising considering the combination of overhead and underground
construction in the EMAorth Metro West sukregion.

1 Animal and vehicle outages were also contributing significaotlgutages in EMA
North Metro West from 2020 to 2022. Specifically, animeddited outages make up
6% of the CMI, 7% of the Cl and 13% of the events, while vebiated outages
make up 6% of the CMI, 4% of the CI and 4% of the events.

1 Intentional Operéions is another category that had significant contributions to the
three metrics used to quantify blugky performance, making up 9% of the CMI, 18%
of the Cl and 10% of the events.
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CUSTOMERS AFFECTED CUSTOMER MINUTES # EVENTS

Weath... 6% Equipment F... Weath... 6% Vehicle 4%

Other 6% 32% Animal Tree 40% Other 5% Tree 36%
6% Intentio...
Amr‘;;l_ Vehicle 10%
6%
Inten...
9%
Animal
Intentio... 13%
18%
Tree 27% Equipment Failure Equipment Failure

29% 28%

Cause Group Cust Aff CMmI Awvg Duration # Events
Animal 46,612 3,557,469 85.72 1042
Equipment Failure 210,238 17,796,959 156.68 2231
Intentional Operation 120,798 5,757,754 66.04 844
Other 37,886 2,790,711 145.14 428
Tree 176,201 24,403,218 237.54 2871
Vehicle 28419 3,643,053 195.30 318
Weather/ Lightning 37,822 3,378,277 218.24 306
Total 657,976 61,327,441 171.05 7930

Figure4l: Leading Causes of BiBky Outragein the EMANorth Metro West SuRegion

The following table and chart show a further decomposition of the equipmelated outages

in the EMANorth Metro West system from 2020 to 2022. The system is heavily overhead,
hence the prominence of interruptionsn the overhead system shown in the table and chart
below.
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2023 Equipment Failure Types

EQUIPMENT_FAILURE EVENTS | CUST_AFF
ASTR-Amester 27 4497 220,868
BUSH-Bushing 6 66 12,021
CARM-Crossarm 23 2676 254964
CBKR-5/S Breaker 53 32748 2657377
CMTR-Connector/Clamp 160 9476 642 877
COMS-Conductor Sec 250 1,903 232,151
COUT-Cutout 462 10,960 07407
e CPTR-Capacitor 1 58 9454
DIDE COMP-Conductor Pri 167 3,818 640,254
DIOH COMP-Conductor Pri 370 87,316 7313412
DIUG COMP-Conductor Pri 155 21,404 1,791,506
ELBW-Elbow 4 37 40127
IMSL-Insulator 15 3608 151,540
MTR-Metering 22 37 4,382
MNAPP-Mot applicable 2 39 3,597
CTHR-Other 20 3,200 207438
POLE-Pole/Structure 23 4,94 374094
RECC-Recioser Cnirl 2 30 5,580
RECL-Recloser 5 710 61,253
SDEQ COMP-Conductar Pri 2 1,682 41443
SECT-Sectionalizer 4 1,198 102,608
SPAC-Spacer 6 2307 257,107
STEQ CONP-Conductor Pri 1 18 1,152
SWCH-Switch/Discnt 32 7,789 585216
TERM-Terminator 2 9 965
TIES-Tie {Insul} 1 1 259
UMEW COMP-Conductor Pri 2 T2 11,371
UMEW-Unknown 2 334 27,058
XFMR-Transformer 431 9,024 1,199,118
Total 2231 | 210,238 | 17,796,959

Figure42: Breakdown of EquipmefRelated Outages for EMA North Metro WestBebion

4.4 .9.2AlkIn Performance

As discussed earlier in Section 4.3.9, variants of the above metrics can be used to quantify the
resilience of the grid. Specificaliyersourceeportsthe alkin performance that includes major
exception days. The @i CMI from 202022 is 154,231,40 This is about 2.5 times larger
than the aforementioned blusky CMI that is indicative of multiple excluded days and therefore
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multiple severe storms present in the period reporté&igure43 below shows the breakdown of
causes ofcustomers impacted, CMI and number of events for themajperformance. Tree
related interruptions impact is significantly increased iniralhumbers compared to blusky
numbers as expected. This is discussed at length later in this report in terre wforsening
impacts of climate change on vegetation and vegetatiglated outages.

CUSTOMERS AFFECTED CUSTOMER MINUTES # EVENTS

Weathe.. 5% Animal 3%

Other 5%
Other 5% Tree 40% Intentiona... Intention... Tree 49%
Animal 4%
6% Equip...
15% Ani...
10%
Inte...
14%
Equipment Failure Equipment Failure
27% Tree 70% 22%

" Cause Group Cust Aff CMI Avg Duration # Events

Animal 49,089 4,220,446 90.52 1055
Equipment Failure 239,578 22,904,809 190.60 2428
Intentional Operation 127,639 6,404,572 69.96 879
Other 46,474 5,036,093 263.06 573
Tree 358,658 107,607,830 590.78 5372
Vehicle 30,450 4,126,839 20499 334
Weather/ Lightning 40,268 3,930,812 275.95 341
Total 892,198 154,231,401 369.05 10850

Figure43: Leading Causes of-KillOutrages in the EMXorth Metro West SuRegion

4.4.10.Siting and permitting

Siting and permitting of in EMKNorth Metro West MA face similar challenges to the
Commonwealth as a whole, as outlined in Section 5.3.10.
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4.5. EMASouth SulRegion

The Eversource EM3outh Region consists of all or parts of forty (40) Towns and Cities in
SoutheasternMassachusetts (SEMA). The region consists of the City of New Bedford and
surrounding Towns in the Southern portion of Bristol County, the Town of Plymouth and
surrounding Towns in the Southern portion of Plymouth County, all of Cape Cod (Barnstable
Countyk YR Iff 2F al NIKIFQa +AySelNR 065dz1 Sa [/ 2dz
with National Grid (Westport, Scituate, and Pembroke) or Municipal Electric Departments
(Lakeville). The service area encompasses a population of approximately 417K custome
accounts. This sulegion has the largest DER penetration for solar and solar coupled with
storage with a total DER from all sources of approximately 660 MW.

This sukregion consists of moderate to low load density areas. Parts of the Eversource New
Bedbrd District has industrial and heavy commercial load within the City of New Bedford itself
and within the New Bedford Business Park. Parts of the service area are highly rural protected
areas with little, if any, customer density (e.g, Myles StandisheStarest in Plymouth, the
FreetownFall River State Park, the Nickerson State Park, the Manuel F. Correllus State Forest,
and various Cedar Swamps in Dartmouth, Freetown, and New Bedford). Parts of the Eversource
Plymouth District and practically allth¢ €JS 5A &G NAOG FyR al NOKIF Q& +A
summer peak loads due to its tourisased economy. The entire area is historically summer
peaking with peaks set during heat wave events coincident with the Summer travel season. The
EMASouth Regiongak can be noncoincident with (set on a different day or time) than the rest

of the Eversource system due to the nature of the load served.

The EMASouth Region consists of 29 bulk distribution supply substations, that step voltage

down from 115kV to eithe 13kV or 23kV depending on the operating District, with a peak

electric demand of approximately 1.2 GW in 2023. There are additional¥fitydS oépp 0 dap
Of I%4adistiibution nonbulk substations, supplied from the bulk distribution substation,

totaling 203 MVA of capacity which serve a subset of the E3dath load in each District. These

non-bulk stations are slowly being phased out with conversions to higher distribution voltages

due to load growth, reliability performance, age of equipment, and coowliassessment. In

some cases, the Company is deploying 2608 padmount transformers to replace legacy 5kV

station equipment®

4agpl+ /tlaaé¢ {doaidlirzya AyOf dzRS 32/8.%kvdveltage le\Els. Thesewr®o H | + X
vintage legacy assets of Eversource predecessor companies and have limited compatibility with each other stations.

8 Because the amount of 5kV equipment is still significant, this approach is typically implementedsritat are

difficult to convert and will require a substantial time and capital to fully eliminate and convert to higher
distribution voltages.
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4.5.1. Maps

Figure44 shows the boundariesf municipalities that comprise the Eversource planning-sub
region ofEMASouthshaded in light green as a base layer. $ice territory is bounded by
National Grid to the West.

The map includes an overlay of the EJ population in BSe#&h shaded by typeThis is
discussed further in Section 4.5.2.2 below.

Thelocations of Eversource bulk distribution substations that supply areas of&thare
depicted as green square#s previously mentionedn Section 4.1.2, the South area is a
suburban and rurahrea of medium to low load density, requiring fewer and smaller 115/13.2
kV and 115/23kV bulk distribution substations to serve the load, with longer and fewer
distribution feeders. The Plymouth and Cape Districts are 23kV distribution systems, requiring
even fewer bulk distribution substations to serve the load than 13.2kV distribution system in the
New Bedford District. The City of New Bedford has a small 208/120 Volt secondary network in
the Downtown area served out of one substation.
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Nontucket
Sound

EJ Symbology|Environmental Justice Areas Customer Count

fncome 31,127

Minority 22,693

Minority and English Isolation 686
I | Minority and Income 28,516 EVE Rseu RCE
[ | Minority, Income and English Isolation 7,134 ENERGY

Figured4: EMASouthSubRegiorShowingSubstatiorand EJ Communibocations
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4.5.2. Customer Demographics

Understanding the customer demographics of a region is essential to understanding not only
how regions are expected to develop in the future as #ystem electrifies, but also to
understanding how the customer base in the regions has historically been developing.

4.5.2.1Customer Count

The EMASouth Subregion consists of 385,242 customer accounts, with an approximate
breakout by zip code as shownkigure45 below.

Eversource EMA-South Customer Accounts by Zip Code

Figure45: EMASouth Subegion Eversource Accounts

The color in the figure has been adjusted to that the zip code with the largest numbers of
accounts is darker and the zip code with the leastbers of account is a lighter shade of blue,
with the darkest color being the zip code with the most customer accounts. It must be noted
that in some cases, some customers will have more than account depending on their electric
consumption.
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4 .5.2.2Environmental Justice Communities

Figure44 (in Section 4.5.1, Maps) shows an overlay of the EJ population in theS&6MA

region derived from theEnvironmental Justi¢é (EJ) Map Viewéf The EJ Map Viewer is an
interactive map that displays the 2020 EJ block groups based upon demographic criteria
RSOSt21LSR o0& GKS adrisSQa 9ESOdziA@®S h¥FAOS 27
all MA 2020 Environmental Justice Block Grougpeeiallyincome (brown)Minority (yellow),

and Minority and Income red) are well represented in this subegion. The number of
customers in each EJ block is shown in the legend. Eversource bulk distribution substations
(green squares) are geographicatlispersed across the sukgion, in both EJ and ndsJl
communities, based primarily on load density.

4 .5.2.3Electrification Customer Classification

In order to better understand how regional adoption of electrification will play out, the
Company has reviewed itsistomer data and identified socioeconomic variables relating to a

Odza i 2 YSNR& LINRPLISyaade G2 FR2LG KSIG LidzyLa FyR
electrification more than others, variables were ranked in order of importance and thetah t

score was calculated for each customer by summing their variable rankings. This allowed the
Company to assign a priority score to each customer, which was then used to segment the
customers into adoption clusters which represented their propensitgdopt both heat pumps

and electric vehicles. A detailed accounting of the respective variables and their impact on the
adoption propensity modeled by the Company can be found in Section 8.2.2 and Section 8.3.2.

For heat pumpsEversourcesegmented the cusimer into 6 clusters in order of adoption
propensity: Cluster I, Cluster I, Cluster Ill, Cluster IV, Cluster V, and Cluster VI. For electric
vehicles,Eversourcesegmented the customers into 5 clusters in order of adoption propensity:
Cluster I, Clustet,ICluster 1ll, Cluster 1V, and Cluster V. Respectively in order of their likelihood
to adopt the technologiesFigure46 shows the customer make up by cluster type for the-sub
region. From the figuré&eversourcecan determine that 20%f customers have the highest
propensity in Cluster | to adopt heat pumps (with 45% in Clusters | and II), while only 5% have
the highest propensity in Cluster | to adopt electric vehicles (with 23% in Clusters | and II).
Additionally, only 12% of custonrgefall into Cluster VI, the lowest adoption propensity for heat
pumps (with 25% in Clusters V and VI) and 16% fall into the lowest adoption propensity, Cluster
V, for electric vehicles (with 59% in Clusters IV and V).

66 See Footnote 19 in Section 4.3.2.2
67 See Footnote 20 in Section 4.3.2.2
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Percentage of Heating Adoption Clusters for EMA_South Percentage of EV Adoption Clusters for EMA_South

Cluster Il Cluster Ill

Cluster Il

Cluster |

Cluster |

Cluster 11l Cluster VI

Cluster V

Cluster IV

Cluster V

Cluster IV

Figured6: Cluster Percentages for a) heating adoption and b) electric vehicle adoption fSo&iA

4.5.3. Economic Development

The Eastern Massachusetts (South) Gross Metropolitan Product (@&Pshown inTablel17

below has averaged just undene percent growth over the last ten years and has more than
recovered after over a four percent decline due to the pandemic in 2020. Real Household
Income has maintained just under one and a half percent growth over the last ten years.
Income decreasedi2022 as the effects of stimulus packages diminished; however, Income has
begun to increase again and remains elevated abovepprelemic levels. After a sizable 9.5%

hit due to the pandemic, Total Employment has nearly rebounded tepprelemic levels ah
maintains an average 0.4% growth over the last ten years, with an average of nearly 3% growth
in the last three years. The Unemployment Rate has continued to drop, at an average rate of
6.6%, over the last ten years, despite almost tripling in 2020. iHguStarts continue to be
variable but have maintained 2.5% average growth in the last ten years.

% The market value of all goods asdrvices produced in the region. GMP is the regional equivalent of the Gross
Domestic Product (GDP), which measures the nation's economy
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Tablel7: EMA South SupRegion Historic Economic Development

Eastern MA South Economic Statistics™
Gross Metro Product Real Household Income Total Employment Unemployment Rate Housing Starts

2014 88 112,493 806 7.5 2,244

2015 89 1.3% 113,882 1.2% 815 1.1% 6.0 -25.0% 2,360 4.9%

2016 50 0.6% 114,269 0.3% 825 1.2% 5.2 -17.0% 3,081 23.4%

2017 50 0.3% 116,595 2.0% 832 0.9% 4.6 -10.9% 3,025 -1.9%

2018 50 0.3% 118,088 1.2% 838 0.7% 4.2 -10.2% 3,095 2.3%

2019 92 L4% 123,160 4.1% 842 0.4% 3.7 -13.8% 2,557 -21.0%

2020 83 -4.3% 131,481 6.3% 769 -59.5% 5.9 62.5% 2,666 4.1%

2021 93 6.0% 135,050 2.7% 802 4.1% 5.9 -68.0% 2,528 8.0%

2022 94 1.2% 127,032 -6.3% 831 3.6% 3.9 -52.5% 2,866 -2.2%

2023 95 0.7% 128,876 1.4% 840 1.0% 3.8 -1.2% 2,878 0.4%
CAGR'14-'23 0.8% 1.4% 0.4% -6.6% 2.5%
*Source: Moody's Analytics data for Barnstable, MA and Provide nce, Rl

4.5.4. Electrification Growth

Electrification of key energy sectors, molyiland heating, has already been taking place over
the past decade, albeit at a relatively slow pace. Currently, there is no mandatory reporting of
electrification efforts unless customers utilize programs through Mass Save or tap into other
funding sourcesTherefore, existing electrification numbers are likely undercounting actuals.

4.5.4.1Heating Electrification

Over the 2012023 period, 2,708 homes in the ENbAuth SukRegion received incentives via

the Mass Save programs for the installation of heat pumpepiace fossil fuel heating systems.

Of those, 1,861 were replacing oil or propane, and 847 were replacing gas. Eversource notes
that under the current Mass Save framework, electrification incentives for customer replacing
pipeline gas heating systems gmvided by their gas LDC; as a result, Eversource electric does
not currently have insight into how many heat pumps were installed at homes that have non
Eversource gas service. Additionally, there may be some heat pump installations that occurred
without pursuing a Mass Save incentive, though this number is likely to be small given the
generous nature of the incentives.

4.5.4.2Electric Vehicles

Table 18 shows the current EV count of all Light Duty Vehicles by city in thieegidm. The dia

highlights the fact that EV deployment in this si@gion is still in the nascent stage, accounting

for only 1% of all vehicles in the region. The total of over 5,800 EV represents less than a quarter

2F GKS /2YY2ygSItGKQa wnpn 3A2Ff F2NJ 6KS NBIA2:
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Table 18: Current EV Count by City for EBRButh

L EV as a % of All 2025 All

EMA South Municipality EV Count (1/1/2023) Vehicles Options Goal
Acushnet, Massachusetts 45 1%
Aquinnah, Massachusetts 23 4%
BarnstableMassachusetts 439 1%
Bourne, Massachusetts 152 1%
Brewster, Massachusetts 126 1%
Carver, Massachusetts 38 1%
Chatham, Massachusetts 108 1%
Chilmark, Massachusetts 77 4%
Dartmouth, Massachusetts 235 1%
Dennis, Massachusetts 135 1%
Duxbury, Massachusetts 254 2%
Eastham, Massachusetts 66 1%
Edgartown, Massachusetts 150 2%
Fairhaven, Massachusetts 93 1%
Falmouth, Massachusetts 458 1%
Freetown, Massachusetts 50 1%
Harwich, Massachusetts 128 1%
KingstonMassachusetts 100 1%
Lakeville, Massachusetts 90 1%
Marion, Massachusetts 95 2%
Marshfield, Massachusetts 155 1%

Mashpee, Massachusetts 143 1% 4.3%
Mattapoisett, Massachusetts 95 1%
Middleborough, Massachusetts 103 1%
New BedfordMassachusetts 187 1%
Oak Bluffs, Massachusetts 92 1%
Orleans, Massachusetts 118 2%
Pembroke, Massachusetts 102 1%
Plymouth, Massachusetts 528 1%
Plympton, Massachusetts 20 1%
Provincetown, Massachusetts 84 2%
RochesterMassachusetts 51 1%
Sandwich, Massachusetts 197 1%
Scituate, Massachusetts 213 1%
Taunton, Massachusetts 189 1%
Tisbury, Massachusetts 93 2%
Truro, Massachusetts 44 2%
Wareham, Massachusetts 126 1%
Wellfleet, Massachusetts 57 1%
WestTisbury, Massachusetts 79 2%
Westport, Massachusetts 136 1%
Yarmouth, Massachusetts 155 1%
Total 5,829 1%
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4.5.5. DER Adoption (Battery Storage and PV Solar)

The Eversource EM3outh area has a significant DER penetration for solar and cmlgied

with battery storage and has the largest share of solar applications in the EMA area due to the
fFNAHSNJ LINPLERNIAZ2Y 2F 2Ly &Ll O0S Ay G(GKA& LI NI
nature of incentives that are available. The categoaEBER interconnecting in the EN&duUth
sub-region include behindhe-meter (BTM) battery storage, Combined Heat and Power (CHP)
cogeneration, fuel cells, fuel cells coupled with battery storage, gas turbine generators, hydro,
internal combustion (diesengines, microturbines, standalone and BTM solar, solar coupled

with battery storage (both AC and DC coupled), steam turbine, and wind turbines.

As shown irFigure47, the largest share of existing online DER interconnections is @mi#r
standalone and BTM), with and without battery storage. The current online solar total in the
EMASouth area is at least 524 MW of solar only and another 86 MW of solar coupled with
battery storage. Total DER including other technologies is apprtedyn@59 MW (per latest
tracking system extraction).

The EMASouth area has a significant quantity of projects with recently completed impact
studies but not yet interconnected, projects participating in Group Studies, projects in queue,
projects in the aplication stage, or projects in a prescreen stage without a format application
submitted yet. These applications include: 138.8 MW of standalone BESS, 214 MW of
standalone Solar, 350 MW of standalone solar coupled with BESS. Total DER in queue or in study
process is 704 MW. The amount of DER deployed currently far exceeds native load growth and
has become the predominant driver for substation and distribution capacity expansion needs.
Based on local irradiance at historical times of peak, this aggregate i(istalled and irqueue)

Solar and Battery Storage build out translates to 38 MW of contribution toward North Metro
Boston peak demand reduction or 3% of 2034 peak demand.

Figure48 below describes the growth of DERs in the E&BbAth area since 2010. As seen from
the graph, the annual DER interconnections in the area have grown significantly in the past five
years.
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EMA South Online DER By Type EMA South Queued DER By Type
(Mw) (MW)
Hydro Electric Wind Turbine, 0.0 Hydro Electric
Turbine, 0.0 CHP/GT/ICE/ST/MT, CHP/GT/ICE/ST/MT, Turbine, 0.0

Wind Turbine, 24.7 20.4 02

Fuel Cell/Fuel +
Battery, 2.7

PV + Battery, 86.0

Other, 0.2

Other, 0.0

Fuel Cell/Fuel +

Battery, 0.0
PV, 214.4

Battery, 0.9 PV + Battery, 349.9

PV,524.2 Battery, 138.8

Figure47: EMASouth Online DER and Queued DER by Technology (MW %y Type)

South EMA DER Interconnections
(Mw)

800
700
600
500

400

30

20 I I
10 I

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
¥TD

= R = R = |

Figure48: WMA Annual DER Interconnections

Similar to other investeowned utilities in the Commonwealth, Eversource previously used a
first-in, firstout (queued) approach to DER interconnection, with cost causation; meaning, the
applications were processed for impact studies in the order received (by substation area) and

8 The CHP/GT/ICE/ST/MT category includes combined heat and power (CHP), gas turbine (GT), internal combustion
engine (CE), steam turbine (ST) and microturbine (MT) applications.
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the applicant paid for system upgrades to address the impacts that their particular applications
caused. Due the large influx of applications, many of them queued forattne substations and
towns, this resulted in a significant backlog of applicants. In some cases, applicants were waiting
in queue for several years.

Under MA DPU dockets 4164, 1955, 2075, and 2675-B, Eversource and other stakeholders
cooperated with tle Department to develop a framework to perform Group studies at saturated
substations, in order to develop more comprehensive solutions, and to propose and obtain
approval for alternative cost allocation proposals. As a result, Eversource performed aftotal
seven Group Studies (six in SEMA) involving multiple substations and multiple project owners,
to develop comprehensive solutions for the group study DER and developed an innovate first

the nation cost allocation methodology to equitably share thestcéor common system
modifications between the beneficiaries: developers and distribution customers. Pursuant to
the 20-75-B Provisional DER Program Order, the Company filed Capital Investment Project (CIP)
proposals for six of the seven group study salnog that met the eligibility requirements for the
Provisional Program. The six proposals were then adjudicated by the Department under six
separate dockets: DPU 27 (MarionFairhaven), DPU 221 (Freetown), DPU 222 (Plainfield
Blandford, a WMA projectDPU 2253 (Dartmouth Westport), DPU 254 (Plymouth), and DPU

22-55 (Cape Cod). The New Bedford Group (Industrial Park station) CIP was not submitted as the
CIP fee exceeded the $500/kW threshold set by the Department in the Provisional Program
Order. A of this time, DPU 227 has been approved by the Department, and a decision on the
remaining five CIPs is expected in the third quarter of 2023.

Assuming the Department approves the remaining four E3&&th CIP dockets, the Company
must upgrade nine digbution bulk substations and 17 substation transformers (with
associated distribution system upgrades), construct three new 115kV transmission lines, and
upgrade one existing 115kV transmission line, all within four years of receipt of the approval
order, as stipulated in the Provisional Program Order. Some of this work will require additional
EFSB and DPU approval through Chapter 40A, 72D, and EFSB 69J regulatory petitions.

Following successful completion of the Group Studies, the Company has standari&edup

Studies as an approach to expedite interconnection studies in all Planning Regions. The

I 2YLI yeQa F2dzyRFGA2y Lt |aadzyLliaAzy Aa GKFEG /2
proposed under 2&/5-B and approved under 227 will be applicable to Gup Study solutions

going forward to avoid some of the known disadvantages of the cause causation principle,
including queue stagnation and free rider issues, especially at saturated substations.
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4.5.6. Grid Services
4.5.6.1Demand Response

In 2022, there were7.9MW of savings from Active Demand Response delivered through the
Mass Save prograftin the South SutiRegion.

4.5.6.2Smart InvertecControls

See Section 4.3.5.2.

4.5.6.3Timevarying Rates

The Eversource EMA2 dzii K | NBF FlLffad gA0GKAY & enSdihadstsNDS Qa
0KS {2dziK {K2NB=Z /LS /2R YR al NIKIFIQa *AySel
rates that originated under the legacy Commonwealth Electric Company, so pricing is distinct
from the Greater Boston and Cambridge service aré@dJ rates are available for medium to

large general service customers. These customers fall under the Ratr Gate & customer

classes. Rate-& customers are greater than 100 kW while Rat® Gustomers are greater than

500 kW.

TOU rates are on theelivery side only and demand based. This means that demand is assessed
to the highest metered demand with a floor on the demand that varies by rate class. TOU
definitions in the South are the same as in Cambridge where it is divided into a Peak, Low Load
A, and Low Load B. Peak is defined as 9 am to 6 pm weekdays when eastern daylight savings
time is in effect and 4 pm to 9 pm weekdays when eastern standard time is in effect. Low Load B
is defined as 10 pm to 7 am weekdays and all hours on weekends dwatihgastern daylight
savings and eastern standard time. Low Load A is defined as all hours not included in the Peak
or Low Load B periods.

4.5.6.4Energy Efficiency

In 2022, the Mass Save programs achieved 3.5 MW of passive peak demand savings in the South
region (note that for customers on the Cape, Mass Save is delivered by the Cape Light Compact).

1See Footnote 41 in Section 4.3.7
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4.5.7. Capacity deficiency

¢CKS /2YLIyeQa LIEIFIYyyAy3d LINRrOSaaszx AyOfdzRAy3d RSQ
needs, is discussed in detail in Sectdoh.

In medium to low load density areasuch as the EM&outh SukRegion, a higher degree of
reliability is ensured by maintaining sufficient capacity such that the system can be operated
without the permanent loss of power to customers following thedoof a transformer at a
substationg also known as N Contingency Desigh.

Through its annual capacity planning processes, as summarized in Section 4.1, and reported in

the ARR under DPU docket-BRR022 Yy R | & NBLRZ2NISR Ay G#S [/ 2 YL
under DPU 2223 the Company identified municipalities that are currently supplied by an

electric power system (EPS) with existing cap&tignd/or reliability® deficiencies. More
specifically, the Company identified in its LéRgnge Plan (LRP) camnities supplied by bulk
distribution substations at capacity noweble 18 below, list the communities in EM3outh and

the existing or projected substation or distribution line supply deficiency by type (Reliability

and/or Capacity) in the fourth column.

Tablel9: EMASouth Communities and Projected EPS Deficiencies

Municipality | Type County Deficiency Timeframe for Need
Bourne Town | Barnstable Capacity Now/EXxisting
Falmouth Town | Barnstable Capacity Now/EXxisting
Mashpee Town | Barnstable Capacity Now/EXxisting
Aquinnah Town Dukes Capacity and Reliability Now/Existing
Chilmark Town Dukes Capacity and Reliability Now/Existing
West Tisbury | Town Dukes Capacity andReliability Now/Existing
Tisbury Town Dukes Capacity and Reliability Now/Existing
Oak Bluffs | Town Dukes Capacity and Reliability Now/EXxisting
Edgartown | Town Dukes Capacity and Reliability Now/EXxisting

Table 20 below shows the substation name or location in the first column, followed by the
Community that is supplied by the substation. The table also shows how loaded the substation

"L See Footnote 41 in Section 4.3.7
72See Footnote 42 in Section 4.3.7
73 See Footnote 43 in Section 4.3.7
74 See Footnote 44 in Section 4.3.7
75 See Footnote 45 in Section 4.3.7
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is projected to be compared to the substation capa€ityalues greater than 100 in the last

columns of the table is a violation of the company criteria since the transformers expected peak

load will exceed the substation capacity. The impact of substation and distribution assets being

G ad OFLI OAGeé¢ KI & Y dsgfhave tolendployfmesstreés dike tepdrar)bazl dzZND S
transfers to other substations, may have to install enhanced cooling on substation transformers

or other equipment, may have to deploy temporary generation in response to a substation or

on a distribution feedr for load relief in response to equipment outages, and the Company may

0S dzyloftS (2 AYydSNOD2yySOG yS¢ €I NBS 0Odzaid2YSN
addressed.

Table20: EMASouth Substations with Projected Capacity Deficiency and Communities Impacted

2023
Community Supplied % of

Substation Name or

Location Capacity

East Falmouth Bourne, Falmouth, and Mashpee 100%

al NIi Kl Q& + A| Aquinnah, Chilmark, West Tisbury, Tisbury, Oak Blu

0
Distribution Supply and Edgartown 150%

Currently 1 out of 29 substations supplying EB@uth subregion and four submarine cables

adzlJLX eAy 3 al NOKFQa +*AySe@INR KIFI@S OFLIGhRGE |y
capacity planning processes, as noted in the ARR, the company goal is to have a solution for any
substation expected to exceed 90% of its capacity during thgedd planning horizon. The next

LJF NF INF LKA RSaAaONROGS GKS yS Sdtiond andRdistriitiohdingse Q&  LJ
aeaisSya OdaNNBydafte Id OFLIOAGE o691 ad ClftyY2dziK |

1 Towns of Bourne, Falmouth, and Mashpee: Future Falmouth Tap Substation
Eversource has an internally approved project to expand an myidti5kV switching
station called Falmouth Tap #924 from a 115kV series bus arrangement to a 115kV
breaker and a half scheme and install a new 115/23kV bulk distribution substation at this
location. The need for a new bulk distribution substation at Falimolap #924 is to
relieve Hatchville Substation #936, which is approaching 100% of capacity at forecasted
2023 Summer peak load levels; and to improve distribution system reliability by breaking
up long 23kV distribution feeders into new, shorter feedersalve a multitude of N
singlecontingency transmission outage events that result in load loss in excess of limits

76 Refer to Footnote 47 in Section 4.3.7
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Ay GKS /2YLIlyeéeQa LIXFyyAy3a adGkyRFNRaA®P ¢KS
distribution substation at Falmouth Tap #924 has a year 202@ivicedate.

4.5.7.1Capacity Deficiencies due to Distribution Lines

f al NIKIF Qa "QapleeEvelsBurcepis currently in the permitting and design
stages for installationof a@BH 0 {1 + &dzo YI NAYy S OFof S (2 &dzJL)x &
replace one of thexisting cables (#91) cable with a larger new cable. The installation of
020K OFofSa oAff I RRNBaa O LI OAlGe AaadzsSa
retirement of five vintage 2.5 MW diesel generators on the island (vintage 1940 and
MOT N QadELIBYNG GKS al NOIKIFQa +AYySe@lFINR [/ 2YYA:
(MV/CAT) goals of future electrification of fossil fuel end uses (vehicles, heating, etc.) on
the island. The upgrade is expected to be complete by end of 2024.
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4.5.7.2CapacityDeficiencies due to DER Penetration

1 DPU 2247 (Marion-Fairhaven Group Stud{) ¢ The MarionFairhaven Group comprises
of four substations in Southeastern Massachusetts (SEMA): Arsene Street (Substation
#654); Crystal Spring (Substation #646); RocheS§abdtation #745); and Wing Lane
(Substation #624). These substations collectively serve 57 MVA of customer peak load.
There is a total of 60 MW of installed ground mounted (large) DER, in addition to 10 MW
rooftop (small) DER on the four stations, and GBeup Study will interconnect another
49 MW of large DER, bringing the total DER penetration to 209% of peak load for the
group. Figure49 below shows the approximate geographical location, in the B3dAth
service area, served by theur substation substations in the group. A description of the
CIP solution is included in Section 6.

WestiWind

Dartmouth, 75 ’»,\,_f\)

-

Figure49: Marion-Fairhaven DER Group Approximate Boundary

7 Provisional System Planning Program Guide," Mass.gov. For more detailsRrvigitional Systenlanning
Program Guide | Mass.gov
8 Refer to DPU 227 Exhibit EEngineering Pandl; Approved by the Department December 2022
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1 DPU 2251 (Freetown Group Studyy ¢ Freetown Group Study Solution comprises of
one substation in Southeastern Massachusetts (SEMA): Assonet (Substation #647). This
substation is currently supplied by Bell Rock #647, a National Grid bulk substation, with
an Eversourcewned 115/34.5 kV tnasformer that supplies two 34.5/13.2 kV 15 MVA
transformers at the Assonet substation via a single 34.5 kV line. The Assonet substation
serves 9 MVA of customer peak load. There is a total of 11 MW of installed ground
mounted (large) DER, in addition tavBV of rooftop (small) DER on the substations, and
the Group Study will interconnect another 22 MW of large DER, bringing the total DER
penetration to 389% of peak load for the gro#fp. Figure 50 below shows the
approximate geographat location, in the EM#&outh service area, served by the two
substation substations in the group. A description of the CIP solution is included in
Section 6.

Berkley

Dighton

Figure50: Freetown DER Group Approximate Boundary

9 Refer to DPU 281 Exhibit EEngineeringPaned T t SY RAyYy 3 5 SLJ NI Yis2@®a RSOA&AA2Y |
80The approximately 22 MW of DER consists of 6 different facilities from 4 applicants.
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1 DPU 2253 (Dartmauth-Westport Group Study} ¢ The DartmouthAWestport Group
Study Solution is comprised of two substations in Southeastern Massachusetts (SEMA):
Cross Road (Substation #651) and Fisher Road (Substation #657). The substations
collectively serve 64 MVA of ¢omer peak load. There is a total of 61 MW of installed
ground mounted (large) DER, in addition to M¥ of rooftop (small) DER on the
substations, and the Group Study will interconnect another 16 MW of large DER,
bringing the total DER penetration to 13686 peak load for the grouf? Figure51
below shows the approximate geographical location of the two substations, and the
geographic location served by the substations, in the E3dAth Service Area. A
description of the CIP solutias included in Section 6.

Figure51: DartmouthWestport DER Group Approximate Boundary

81 Refer to DPU 283 Exhibit EEngineeringPanaet T t SYRAY 3 5SLI NI YSyiQa RSOAaA2ZY |
82 The approximately 16 MW of DER consists of 6 differailitfas from 5 applicants.
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1 DPU 2254 (Plymouth Group Studyj® ¢ The Plymouth Group comprises of seven
substation in Southeastern Massachusetts (SEMA): Tremont (Substation #713),
Wareham (Substation #7)4 West Pond (Substation #737), Valley (Substation #715),
Manomet (Substation #721), Kingston (Substation #73%),Brook St (Substation #727).
These substations collectively serve 229 MVA of customer peak load. There is a total of
202 MW of installed ground mounted (large) DER, in addition t&1B5 of rooftop
(small) DER on the substations, and the Group Studyméticonnect another 123 MW
of large DER, bringing the total DER penetration to 157% of peak load for the group.
Figure52 below shows the approximate geographical location of the seven substations,
and the geographic location servéeg the substations, in the EMBouth Service Area. A
description of the CIP solution is included in Section 6.

Figure52: Plymouth DER Group Approximate Boundary

8 Refer to DPU 284 Exhibit EEngineeringPanet T t SYRAY 3 5SLI NI YSyiQa RSOAaAzZYy |
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1 DPU 2255 (Cape Group Study} ¢ The Cape Group comprises of eight substations in
Southeastern Massachusetts (SEMA): Falmouth #933, Harwich #968, Hatchville #936,
Hyannis Junction #961, Sandwich #916, Oak St #920, Mashpee #946, and Otis #915.
These substations collectively serve 461AMM customer peak load. There is a total of
103 MW of installed ground mounted (large) DER, in addition t&W6 of rooftop
(small) DER on the substations, and the Group Study will interconnect another 71 MW of
large DER, bringing the total DER penetratio 48% of peak load for the groulpigure
53 below shows the approximate geographical location of the eight substations, and the
geographic location served by the substations, in the E3dAth Service Area. A
description of the ClBolution is included in Section 6.

Figure53: Cape DER Group Approximate Boundary

84 Refer to DPU 285 Exhibit EEngineering Panal T t SYRAYy 3 5SLI NIYSyidQa RSOA&AAZY |
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4.5.8. Aging Infrastructure
4.5.8.1Substation Transformers

Please refer to Section 4.3.8.1 Substation Transformers

4 .5.8.2Breakers

Please refer to Section 4.3.8.2cBkers.

4.5.8.3Reclosers

Please refer to Section 4.3.8.3 Reclosers.

4.5.8.4Poles

Of the 200,067 poles in EMA South, the Company is the custodian of 104,734 poles. The ages of
the poles with associated classes are shown in the Table below. There are 17,779 poles (17% of
the population) that are Class 1 and 2 poles. For the resultseoétfective age calculation for

EMA poles, please refer to Section 4.3.8.4.

Table21: EMA South Pole Age and Associated Class

Age 1 2 3 4 ‘ 5 6 ‘ 8 ‘ 9 H1 H2 H4‘ H5 H6 NULL NA UNK
<=10 | 4783 | 1875| 1312| 4088| 1208| 313| 1| 0| 35| 91| 4| 4| 1 2|153| 17
(10,20]| 2989 | 782 | 7180 734| 48| 2| 0| 0|12 22| 0| 0| O 0| 9| 10
(20,30]| 4491559 3533| 6535| 59| 7| O| 0| 14|32 0| 0| O 0| 70| 21
(30,40]| 719 | 2414| 1576| 15756| 513| 56| O| 0| 26| 13| 0| 4| O 0| 473| 83
(40,50]| 329| 416| 829| 13557| 679| 91| O| O| 6| 3| 0| 5| O 0| 341| 132
>50 | 764 | 594| 1185| 17104|6823|390| 0| 0| 7| 1| 2|33| O 0| 740| 156
NULL| 57| 49| 70 661| 105 13| 0| O| 0| Oo| 0| 0| O 0| 2 3
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4.5.9. Reliability and resilience

Section 4.1.9 above includes definitions of commonly used reliability metrics and definitions of
blue-sky and alin performancemeasures.

4.5.9.1Bluesky Reliability Performance

The following table summarizes the reliability performance in EMA South in-2022 by

means of three reliability metrics; SAIDI, SAIFI and CAIDI. While SAIDI and SAIFI are increasing
throughout these three yearsCAIDI had less variation from 2021 to 2022. Compared to the
utilities participating in the 2022 IEEE Benchmark Survey (shown earlier in Sectio&bie9,

1), the EMASouth SAIDI, SAIFI and CAIDI are all in Stetiartile.

Table22: EMASouth Bluesky reliability Performance

Metric 2020 2021 2022
SAIDI 51.3 70.3 88.9
SAIFI 0.67 0.77 0.95
CAIDI 76.1 91.3 93.8

The following graphs and tables show the reliability performance in EMA South over the past
three years (2022022). These results show the reliability performance, meaning the duration
and frequency of outages during bhks&y days, i.e., excluding majoxception days due to
major storms.

1 The leading cause of outages in terms of event counts and customer minutes-is tree
related outages. Specifically, treelated outages make up 36% of the Customer Minutes
of Interruption (CMI), 28% of the customers atfst and 39% of the events.

1 The leading cause of outages in terms of customers affected is equipeiated
outages. Specifically, equipmerglated outages make up 31% of the Customer Minutes
of Interruption (CMI), 39% of the customers affected and 33%hekvents. This means
that the interruptions related to equipment causes impact a larger number of
customers, as compared to tremused interruptions.

1 Animal and vehicle outages were also contributing significantly to outages in EMA South
from 2020 t02022. Specifically, animeglated outages make up 7% of the Customer
Minutes of Interruption (CMI), 9% of the customers affected and 11% of the events,
while vehiclerelated outages make up 15% of the Customer Minutes of Interruption
(CMI), 11% of the ctmmers affected and 4% of the events. This leads us to the
conclusion that the average interruption caused by a vehicle (typically a pole crash) has
more impact on customers impacted and on customer minutes of interruption.
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CUSTOMERS AFFECTED CUSTOMER MINUTES # EVENTS

Weather/... 3%
Other 7% Equipment ... Other 6% Tree 36% Vehicle 4%
39% Animal Other 8%

Tree 39%

Animal 7%
9% Anim...
o
Vehi...
11%
Tree 28% Equipment Failure Equipment Failure
31% 33%

Cause Group Cust Aff | Avg Duration # Events
Animal 85,125 5,983,231 84.78 1045
Equipment Failure 358,520 25,112,985 13517 3092
Intentional Operation 25,069 836,865 53.39 94
Other 59,581 4,812,215 130.07 781
Tree 257,944 29,089,539 190.75 3631
Vehicle 98,381 11,736,675 182.64 383
Weather/ Lightning 24,890 2,449,704 162.41 357
Total 909,510 80,020,954 152.91 9325

Figure54: Leading Causes of BiBky Outrages in the EMBduth SutiRegion

The following table and chart show a further decomposition of the equipmelated outages
in the EMA South system from 2020 to 2022. The EMA South system is heavily overhead, hence
the prominence of interruptions on the overhead system shown in the table and chart below.
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2023 Equipment Failure Types
EQUIPMENT_FAILURE EVENTS | CUST_AFF | CMI
ASTR-Arrester 26 2552 107,118
BUSH-Bushing g 1,770 85,944
CARM-Crossam 13 1,923 210434
CEBKR-5/5 Breaker 22 89,759 1,862,701
CNTR-Connector,/Clamp 137 7220 408,243
COMS-Conductor Sec 434 2497 260,336
COUT-Cutout 857 30,508 2,286,266
CPTR-Capacitor 1 1,274 142 652
DICE COMP-Conductar Pri 197 £,599 1,286,013
DIOH COMP-Conductor Pri 302 95,929 7,853 683
DIUG COMP-Conductor Pri 171 19,306 2,047 970
ELBW-Elbow 13 354 61,651
INSL-Insulator 459 21,629 1,656,953
MTR-Metering 4 5 985
MAPP-Mot applicable 4 96 6,344
CTHR-Other 50 10,975 407 445
FFUZ-Power Fuseholder 2 633 142,144
POLE-Pole/Structurs 35 8,583 1,183,571
RECC-Recloser Cntrl g 1,357 90,757
RECL-Recloser 21 6,831 434 1580
REGL-Regulator 2 1,212 £5,703
RELY-Relay - 5/5 1 3,238 366,821
SECT-Sectionalizer 5 2,593 189,520
SWCH-Switch/Discnt 13 17,640 1,361,500
TERM-Terminator 3 126 16,154
TIES-Tie {Insul} 16 6,635 443407
TRAMN COMP-Conductor Pri 1 3,656 32504
UMKW-Unknown & 1,405 215,350
XFMR-Transfomer 740 11,954 1,876,234
Total 3092 | 358,520 | 25,112,985

Figureb5: Breakdown of EquipmefRelated Outages for EMA South-Belgion

4.5.9.2AlkIn Performance

As discussed earlier, variants of the above metrics can be used to quantify the resilience of the
grid. SpecificallyEversourcereported the altin performance that inclugs major exception
days. The aih CMI from 202022 is 1,089,924,926. This is twefod increase compared to

the aforementioned bluesky CMI that is indicative of multiple excluded days and therefore
multiple severe storms present in the period repsdft Figure 56 shows the breakdown to
causes of customers impacted, CMI and number of events for thHa pkrformance. Tree
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related interruptions impact is significantly increased inimlhumbers compared to blusky
numbers as exgcted. This is discussed at length later in this report in terms of the worsening
impacts of climate change on vegetation and vegetatiglated outages.

CUSTOMERS AFFECTED CUSTOMER MINUTES # EVENTS

Vehicle

Equipment Fail...
4%

Animal 5%
Other 5%
Vehicle
5%

Animal 6% 2%

Other
9%

Equip..

Equip... 18%

21%

Tree 60% Tree 91% Tree 62%

Cause Group Cust Aff | Avg Duration # Events
Animal 89,519 6,515,192 99.32 1070
Equipment Failure 411,568 41,205,581 206.58 3412
Intentional Operation 28,620 1,350,526 65.44 109
Other 97,631 24,888,863 405.27 1582
Tree 1,156,775 993,158,501 1,137.56 11558
Vehicle 99,136 11,814,358 184.38 388
Weather/ Lightning 53,245 10,991,905 327.32 489
Total 1,936,494  1,089,924,926 790.00 18517

Figure56: Leading Causes of-Kil Outrages in the EM3outh SutiRegion

4.5.10.Sting and Permitting

¢KS {2dziK {dzo wS3aA2y Aa LRaAGA2YySR (2 &dzLJL2 N
providing landing sites for offshore wind and hosting substantial construction of solar.
Expanding distribution and transmission capacity will abstwe influx of clean energy. This

region faces similar siting and permitting challenges as Goenmonwealth as a whaleas

outlined in Section 5.3.10.

Project Status

1 Falmouth Tap Substation This project includes a me bulk distribution substation to
improve reliability. It will require a Chapter 40A filing with DPU. Preliminary design is
ongoing and the project is proposed be filed in 2024.

9 Marion-Fairhaven Group StudyDPU 2247) - The MarionFairhaven capital investment
project proposal, submitted under the Provisional Program, was approved by DPU on
12/30/22. The suite of projects includes upgrades to several substations and antiileee
transmission line extension. The Crystal Springs Substation and Transmission Line will
require a Section 72 Determination and a Chapter 40A filing with DPU, which is anticipated
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to be filed in 2024. The Wing Lane and Arsene substation work can be permittely. local
Rochester substation work may require a Chapter 40A filing.

1 DartmouthcWestport (D.P.U. 253), Freetown (D.P.U. 251) and Plymouth (D.P.U. 254)
Group StudiesThese capital investment project proposals were filed with the DPU on
4/29/22. Reply briefs were filed on 3/23/23. No decisions have been issued to date. It is
anticipated that they will be issued in the third quarter of 2023. Upon apgr and
subsequent design and engineering, each group will submit petitions to EFSB/DPU as
applicable.

154 Page
EVERS=URCE


file:///C:/Users/jfrankloron/AppData/Local/Temp/Tempda2b58df-fbbf-4aaf-9dd9-72079c52ccf2_OneDrive_2_8-30-2023.zip/04.0%20-%20Distribution%20Current%20State%20-%20Electric%20Sector%20Modernization%20Plan%20-%20Print%20Ready.docx%23Dartmouth
file:///C:/Users/jfrankloron/AppData/Local/Temp/Tempda2b58df-fbbf-4aaf-9dd9-72079c52ccf2_OneDrive_2_8-30-2023.zip/04.0%20-%20Distribution%20Current%20State%20-%20Electric%20Sector%20Modernization%20Plan%20-%20Print%20Ready.docx%23Freetown
file:///C:/Users/jfrankloron/AppData/Local/Temp/Tempda2b58df-fbbf-4aaf-9dd9-72079c52ccf2_OneDrive_2_8-30-2023.zip/04.0%20-%20Distribution%20Current%20State%20-%20Electric%20Sector%20Modernization%20Plan%20-%20Print%20Ready.docx%23Plymouth
file:///C:/Users/jfrankloron/AppData/Local/Temp/Tempda2b58df-fbbf-4aaf-9dd9-72079c52ccf2_OneDrive_2_8-30-2023.zip/04.0%20-%20Distribution%20Current%20State%20-%20Electric%20Sector%20Modernization%20Plan%20-%20Print%20Ready.docx%23Plymouth

4.6. WMA SukRegion

The Eversource Western Massachusetts (WMAM8gion consists of all or parts of sixty (60)
Towns and Cities in Central and WestdWlassachusetts. The service area encompasses a
population of approximately 212,000 customer accounts supplied out of 28 substations with a
peak electric demand of approximately 0.9 GW in 2023. Thisegibn has the second largest
DER penetration for salaand solar coupled with storage with a total DER from all sources of
approximately 569 MW. The region consists of the Cities of Springfield and Pittsfield and
surrounding Towns in Berkshire, Hampshire, Hampden, and Franklin Counties. Some Towns
served arejointly served with National Grid (Hancock, Cheshire, and Erving) or Municipal
Electric Departments (Russell). This-segpion consists of high, moderate, and low load density
areas. Parts of the Eversource Springfield AWC has industrial and heavy cahloadcwithin

the City of Springfield. There is overlap between Eversewad National Grigerved areas in
Western Massachusetts, in some cases with National Grid load served wholesale out of
Eversource bulk distribution substations. As an examplersBurce Pleasant Substation 16B in
Lee, MA, serves National Grid load at the distribution level in the Towns of Great Barrington,
Alford, Egremont, Sheffield, etc. The Eversource WMARRgion consists of 212,000 customer
accounts.

4.6.1. Maps

Figure57 shows the boundaries of municipalities that comprise the Eversource planning sub
region of WMA shaded in light green as a base layEne service territory is bounded by
National Grid (NY and MA) to the West, National Grid \MAd Green Mountain Power
(Vermont) to the North, Eversource (CT) to the South and National Grid (MA) to the East.

The map includes an overlay of the EJ population in WMA shaded by type. This is discussed
further in Section 4.2.2 below

The locations of Eversource bulk distribution substations that supply areas ofSBMA are
depicted as green squares.As previously mentioned in Section 4.1.2, the Western
Massachusetts area, except for the City of Springfield, is a rural area of #&mlvdensity,
requiring smaller 13 kV and 23kV bulk distribution substations to serve the load over a larger
geographical area, with longer and fewer distribution feeders. The difference in substation
density between the urban and suburban areas of Sprifdyfiersus the rural areas is readily
apparent.
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Figure57: WMASubRegion Showing Substation and EJ Community Locations
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4.6.2. Customer Demographics

Understanding the customer demographics of a region is essential to understandingnlgot o
how regions are expected to develop in the future as the system electrifies, but also to
understanding how the customer base in the regions has historically been developing.

4.6.2.1Customer Count

The Eversource WMA Siegion consists of 212,328 customeragds, with an approximate
breakout by zip code as shownkigure58 below.

Eversource EMA-WMA Customer Accounts by Zip Code

U

sl

Figure58: WMA Sukregion Eversource Accounts by Zip

The color in the figure has been adjusted to that the zip code with thgetarnumbers of
accounts is darker and the zip code with the least numbers of account is a lighter shade of blue,
with the darkest color being the zip code with the most customer accounts. It must be noted
that in some cases, some customers will have nthen account depending on their electric
consumption.
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4.6.2.2Environmental Justice Communities

Figure57 (in Section 4.6.1, Mapshows anoverlay of the EJ population in the WMA region
derivedfrom the Environmental Justige(EJ) Map Vieer8® The EJ Map Viewer is an interactive

map that displays the 2020 EJ block groups based upon demographic criteria developed by the
aiGlrGS0a 9ESOdziABS hF¥FFAOS 2F 9ySNHE& | yR 9y JAN
Environmental Justice Block @pms, especially Incomérown), Minority (yellow), Minority and

Income (ed), and Minority, Income and English Isolatiomagentg are represented in this sub

region. The number of customers in each EJ block is shown in the legend. Eversource bulk
distribution substations (green squares) are geographically dispersed across thiegsoib, in

both EJ and noitJ communities, based primarily on load density.

4.6.2.3Electrification Customer Classification

In order to better understand how regional adoption of eleatation will play out, the

Company has reviewed its customer data and identified socioeconomic variables relating to a
Odza i 2 YSNR& LINRPLISyaade G2 FR2LG KSIG LidzyLa FyR
electrification more than others, variéds were ranked in order of importance and then a total

score was calculated for each customer by summing their variable rankings. This allowed the
Company to assign a priority score to each customer, which was then used to segment the
customers into adopbn clusters which represented their propensity to adopt both heat pumps

and electric vehicles. A detailed accounting of the respective variables and their impact on the
adoption propensity modeled by the Company can be found in Section 8.2.2 and SeB8tibn 8

For heat pumpsEversourcesegmented the customer into 6 clusters in order of adoption
propensity: Cluster I, Cluster I, Cluster Ill, Cluster IV, Cluster V, and Cluster VI. For electric
vehicles,Eversourcesegmented the customers into 5 clustersarder of adoption propensity:
Cluster I, Cluster II, Cluster Ill, Cluster 1V, and Cluster V. Respectively in order of their likelihood
to adopt the technologiesFigure59 shows the customer make up by cluster type for the-sub
region. From the figureEversourcecan determine 17% of customers have the highest
propensity in Cluster | to adopt heat pumps (with 46% in Clusters | and II), while only 3% have
the highest propensit in Cluster | to adopt electric vehicles (with 25% in Clusters | and II).
Additionally, only 4% of customers fall into Cluster VI, the lowest adoption propensity for heat
pumps (with 14% in Clusters V and VI) and 16% fall into the lowest adoption prtyp&hsster

V, for electric vehicles (with 52% in Clusters IV and V).

85 See Footnote 19 in Section 4.3.2.2
86 See Footnote 20 in Section 4.3.2.2
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Percentage of Heating Adoption Clusters for WMA Percentage of EV Adoption Clusters for WMA

Cluster Il

Cluster lll Cluster 1|

Cluster |

Cluster |

Cluster vi

Cluster 1 Cluster v

Cluster v

Cluster IV

Cluster IV

Figureb59: Cluster Percentages fort@atingAdoption and bHectricVehicleAdoption

4.6.3. Economic Development

The Western Massachusetts Grddstropolitan Product (GMPY as shown irTable23 below

has averaged over one percent growth over the last ten years and has recovered remarkably
after a five percent decline due to the pandemic in 2020. Real Household Income has
maintained just over one percent growth over the last ten years. Income decreased in 2022 as
the effects of stimulus packages diminished; however, income has begun to increase again and
remains elevated above pigandemic levels. After a sizable 10.4% hit doghe pandemic,

Total Employment has fully rebounded to gsandemic levels and maintains an average 0.5%
growth over the last ten years, with an average of over 3% growth in the last three years. The
Unemployment Rate has continued to drop, at an avereage of 5.7%, over the last ten years,
despite nearly tripling in 2020. Housing Starts continue to be variable but have maintained 1.9%
average growth in the last ten years.

8 The market value of all goods and services produced in the region. GMP is the regional equivalent of the Gross
Domestic Product (GDP), which measures the nation's economy
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Table23: WMA SukRegion Historic Economic Development

Western MA Economic Statistics*

Gross Metro Product

Real Household Income

Total Employment

Unemployment Rate

Housing Starts

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

37
38
38
38
39
40
38
40
40
41

2.4%
0.0%
0.7%
1.9%
1.6%

-5.0%

5.5%
1.4%
2.0%

109,553
112,808
113,818
115,697
117,439
119,539
126,845
127,979
118,534
122,445

2.9%
0.9%
1.6%
1.5%
1.8%
5.8%
0.9%
-8.0%
3.2%

334
339
344
347
348
351
318
333
345
351

1.4%
1.5%
0.7%
0.4%
1.0%

-10.4%

4.3%
3.7%
1.7%

6.8
5.7
4.9
4.7
4.3
3.8
10.0
6.5
4.5
3.8

-18.9%
-17.1%
-5.0%
-8.3%
-13.0%
61.8%
-54.8%
-44.7%
-17.4%

626
674
812
748
928
870
843
844
772
756

7.0%
17.0%
-8.6%
19.4%
-6.6%
-3.3%

0.2%
-9.4%
-2.2%

CAGR '14-2

1.1%

1.1%

0.5%

-5.7%

1.9%

*Source: Moody's Analytics data for Pittsfield, MA and Springfield, MA

4.6.4. Electrification Growth

Electrification of key energy sectors, mobility and heating, has already been taking place over
the past decade, albeit at a relatively slow pace. Currently, there is no mandatory reporting of
electrification efforts unless custome utilize programs through Mass Save or tap into other
funding sources. Therefore, existing electrification numbers are likely undercounting actuals.

4.6.4.1Heating Electrification

Over the 2012023 period, 2,471 homes in the WMA SRégion received incentivesom

Eversource via the Mass Save programs for the installation of heat pumps to replace fossil fuel
heating systems. Of these, 2,134 were in homes replacing oil or propane heat, and 337 in

homes replacing gas heat. Eversource notes that under the cuiMa®s Save framework,

electrification incentives for customer replacing pipeline gas heating systems are provided by
their gas LDC; as a result, Eversource electric does not currently have insight into how many
heat pumps were installed at homes that havenrEversource gas service. Additionally, there
may be some heat pump installations that occurred without pursuing a Mass Save incentive,

though this number is likely to be small given the generous nature of the incentives.

4.6.4.2Electric Vehicles

Table24 shows the current EV count of all Light Duty Vehicles by city in thisegign. The data

highlights the fact that EV deployment in this sidgion is still in the nascent stage, accounting
for only 1% of all vehicles indhregion. The total of just over 4,800 EV represents less than a
/| 2YY2y8SIfaKQa
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Table24: Current EV Count by City in WMA

L EV Count EV Countas a % 2025 All Options
A AT (1/1/2023) of All Vehicles f—r

Agawam, Massachusetts 132 1%

Ambherst, Massachusetts 536 4%

Ashfield, Massachusetts 34 2%

Becket, Massachusetts 25 1%

Bernardston, Massachusetts 16 1%

Blandford, Massachusetts 13 1%
BucklandMassachusetts 16 1%

Cheshire, Massachusetts 13 1%

Chester, Massachusetts 4 1%

Chesterfield, Massachusetts 13 1%

Chicopee, Massachusetts 147 1%

Colrain, Massachusetts 16 1%

Conway, Massachusetts 26 1%

Cummington, Massachusetts 14 2%

Dalton, Massachusetts 34 1%

Deerfield, Massachusetts 97 2%

East Longmeadow, Massachusetts 113 1%

Easthampton, Massachusetts 193 1%

Erving, Massachusetts 12 1%

Gill, Massachusetts 19 1%

Granville, Massachusetts 7 1% 4.3%
Greenfield Massachusetts 150 1% '
Hadley, Massachusetts 220 1%

Hancock, Massachusetts 8 1%

Hatfield, Massachusetts 36 1%

Hinsdale, Massachusetts 15 1%

Huntington, Massachusetts 11 1%

Lanesborough, Massachusetts 23 1%

Lee, Massachusetts 42 1%

Lenox, Massachusetts 74 2%

Leverett, Massachusetts 84 5%

Leyden, Massachusetts 9 1%

Longmeadow, Massachusetts 254 2%

Ludlow, Massachusetts 63 1%

Middlefield, Massachusetts 3 1%

Montague, Massachusetts 86 1%
Montgomery,Massachusetts 9 1%

New Ashford, Massachusetts 4 2%

Northampton, Massachusetts 685 3%

Northfield, Massachusetts 32 1%

Otis, Massachusetts 19 1%

Pelham, Massachusetts 61 5%
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EV Count EV Count as a % 2025 All Options

WMA- Municipality

(2/1/2023) of All Vehicles Goal
Peru, Massachusetts 7 1%
Pittsfield, Massachusetts 180 1%
Plainfield, Massachusetts 8 1%
Richmond, Massachusetts 39 3%
Russell, Massachusetts 6 1%
Sandisfield, Massachusetts 12 1%
Savoy, Massachusetts 6 1%
Shelburne, Massachusetts 37 2%
Shutesbury, Massachusetts 71 4%
SouthamptonMassachusetts 54 1%
Southwick, Massachusetts 55 1%
Springfield, Massachusetts 258 1%
Sunderland, Massachusetts 40 1%
Tolland, Massachusetts 5 1%
Tyringham, Massachusetts 15 4%
Washington, Massachusetts 2 1%
West SpringfieldVlassachusetts 132 1%
Westfield, Massachusetts 179 1%
Westhampton, Massachusetts 30 2%
Whately, Massachusetts 25 1%
Wilbraham, Massachusetts 149 1%
Windsor, Massachusetts 8 1%
Worthington, Massachusetts 19 2%
Total 4,802 1%

4.6.5. DERAdoption (Battery Storage and PV Solar)

Similar to the EMAouth area, the Eversource WMA area has a significant DER penetration for
solar and solar coupled with battery storage due to the larger proportion of open space in this
LI NI 2F 0 KS cd ternifdry) ayicedReito theSniitiiel of incentives that are available.
The categories of DER interconnecting in the WMA area include bé#ieaaeter (BTM)
battery storage, Combined Heat and Power (CHP) cogeneration, fuel cells, fuel cells coupled
with battery storage, gas turbine generators, hydro, internal combustion (diesel) engines,
microturbines, standalone and BTM solar, solar coupled with battery storage (both AC and DC
coupled), steam turbine, and wind turbines.
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As shown irFigure60 below, the largest share of existing online DER interconnections is solar
(both standalone and BTM), with and without battery storage. The current online solar total in
the WMA area is at least 384.2 MW of solar only and another 9.3 MW of salaiecbwith
battery storage. The total DER including other technologies is approximately 568 MW,

The WMA area has a significant number of projects with recently completed impact studies but
not yet interconnected, projects participating in Group Stud@®jects in queue, projects in

the application stage, and projects in a prescreen stage without a format application submitted
yet. These applications include: 128 MW of standalone BESS, 239.4 MW of standalone Solar,
30.2 MW of standalone solar coupled WIBESS. The total DER in queue or in study process is
428.6 MW. The amount of DER deployment currently far exceeds native load growth and has
become the predominant driver for substation and distribution capacity expansion needs.
Based on local irradiane historical times of peak, this aggregate (both installed arglieue)

Solar and Battery Storage build out translates to 74 MW of contribution toward North Metro
Boston peak demand reduction or 8% of 2034 peak demand.

WMA Online DER By Type
(MW)

Other, 62.0

CHP/GT/ICE/ST/MT,
50.7

Hydro Electric

Turbine, 40.3
Wind Turbine,
17.1
Fuel Cell/Fuel +
Battery, 0.0

PV + Battery, 9.3

Battery, 5.3

PV, 384.2

Figure60: WMA Online DER and Queued DER by Technology (MW BY Type)

Figure61 below describes the growth of DERs in the WMA West area since 2010. As seen from
the graph, the annual DER interconnections in the area show a significanthgh@ntl in the
past five years.

88 Per latest tracking system extraction
8 The CHP/GT/ICE/ST/MT category includes combined heat and power (CHP), gas turbine (GT), internal combustion
engine (ICE), steam turbine (ST) and microturbine (MT) applications.
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