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c/o Luly E. Massaro
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RE: National Grid’s Proposed FY 2021 Electric Infrastructure, Safety, and Reliability Plan
Responses to Division Data Requests — Set 1

Dear Ms. Massaro:

I have enclosed National Grid’s* responses to the Division’s First Set of Data Requests in the
above-referenced matter.

Thank you for your attention to this transmittal. 1f you have any questions, please contact me
at 401-784-7288.

Very truly yours,

Jennifer Brooks Hutchinson
Enclosure

cc: Leo Wold, Esqg.
John Bell, Division
Greg Booth, Division
Linda Kushner, Division
Al Contente, Division

1 The Narragansett Electric Company d/b/a National Grid (National Grid or the Company).
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

Request:

For each recommendation in the Power Sector Transformation Stakeholder Report, describe how
the proposed ISR does or does not advance the recommendation.

Response:

The Company has continued to engage with stakeholders via the PST Advisory Group around
the recommendations in the Executive Summary Recommended Actions section of the Power
Sector Transformation Phase One Report to Governor Gina M. Raimondo (November 2017) (the
Report). This has primarily been around the development of the Company’s Grid Modernization
Plan and Updated Advanced Metering Functionality Business Case filings.

The FY2021 ISR begins to advance the recommendation relative to synchronizing the ISR and
SRP filings as discussed in Section 3.0 of the Report.

SRP is synchronized with distribution system planning and the ISR filing to a certain extent,

in that potential NWA opportunities are screened for as a standard part of the distribution system
planning process that informs which projects move forward either through the ISR or SRP. The
Company recognizes that improved synchronization between SRP and Distribution System
Planning, and the ISR filing is necessary. The Company is improving its coordination between
the SRP, ISR, and energy efficiency filings through collaboration efforts across the various
departments. The Company has also improved stakeholder engagement and participates in
enhanced discussions on SRP, NWA, and related policy and programs through the monthly SRP
technical working group and quarterly NWA meetings.

Also, please see the Company’s response to R-1-3 and R-1-4 for how the proposed ISR begins to

advance the recommendations in Section 4.0 of the Report relating to electrification that is
beneficial to system efficiency and greenhouse gas emissions.

Prepared by or under the supervision of: Timothy R. Roughan and Kathy Castro



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

Request:

To what extent is the proposed ISR Plan consistent or inconsistent with the grid modernization
proposal from Docket 4780? Does the Company anticipate any alignment or misalignment with
the Grid Modernization Plan under development and in discussion with the PST Advisory
Group?

Response:

It is the Company’s intention to maintain full consistency and alignment between the ISR and the
Rhode Island grid modernization proposal that the Company filed as part of the Power Sector
Transformation Vision and Implementation Plan in Docket No. 4780 and consolidated with the
Company’s general rate case in Docket No. 4770. To that end, there are no grid modernization
investments that were approved as part of the Amended Settlement Agreement in Docket No.
4770 for recovery in base rates that are included in the FY2021 ISR Plan.

The Company also anticipates alignment between the proposed FY 2021 ISR Plan and the Grid
Modernization Plan (GMP) currently under development and in discussion with the PST
Advisory Group. To that end, the Company intends to reflect the recovery mechanism

(i.e. ISR or base rates) for each investment in the GMP.

Prepared by or under the supervision of: Kathy Castro and Stephen Lasher



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019
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Request:

Please identify how the proposed ISR reduces greenhouse gas emissions in Rhode Island,
consistent with the targets specified in the Resilient Rl Act.

Response:

As part of the FY 2021 ISR Plan, the Company has proposed certain targeted investments to
advance distributed energy resources within the state, including on-going 3V0 work, which will
help to reduce greenhouse gas emissions and advance state and Company decarbonization goals
by promoting additional renewable energy distributed generation projects. In addition, the on-
going VVO work proposed in the ISR will reduce customer electricity consumption, which will
have a direct impact on reducing greenhouse gas emissions by reducing bulk electricity
generation needs.

Prepared by or under the supervision of: Kathy Castro and Timothy R. Roughan



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

Request:

To what extent is the proposed ISR supporting preparation for electrification of heating and
transportation sectors?

Response:

Investments within the ISR typically originate from detailed programmatic initiatives or
comprehensive area studies, which are directed by asset management guidelines, distribution
area planning criteria, and annual forecasts. The Company’s most current annual forecast
includes technologies and programs with the most significant impacts on load, which at this time
are Energy Efficiency, Demand Response, Distributed Generation and Electric Vehicles. Heat
pump penetration was not considered to have a significant impact at this time and was not
included in the current annual forecast. There are plans to include the electrification of the
heating sector within future forecast cycles. Electrification of heat analysis will be considered in
the Company’s pending Grid Modernization Plan (GMP).

Load associated with additional electric vehicles and air source heat pumps are considered as
part of individual service requests. Customer information regarding the size and characteristics
of the load to be served, including electric vehicles and air source heat pumps, is analyzed and
considered when developing infrastructure upgrades.

Prepared by or under the supervision of: Kathy Castro and Stephen Lasher



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

Request:

Regarding electrification of heating and transportation sectors: how does the ISR team interface
and coordinate with the relevant internal teams focusing on these sectors?

Response:

The investments in the ISR plan are informed my multiple departments within the Company. For
example, the Economics and Load Forecasting group provides the annual forecast which will
include electrification of heating and transportation sectors when appropriate. This forecast is an
input into Distribution Planning and Asset Managements (DPAM) comprehensive area studies
and programmatic initiatives. The same forecast is used by our grid modernization team as a base
input to future state scenarios. In addition, DPAM does interact with the teams that are involved
in electrification of heat and transportation to understand the potential future direction of
programs in those areas.

Prepared by or under the supervision of: Kathy Castro and Stephen Lasher



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019
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Request:

Regarding load management categorized as “Customer Requests”: how does the ISR team
interface with the Energy Efficiency Program team, the System Reliability Procurement team,
and the Demand Response program?

Response:

When “Customer Requests” are received through the Customer Order Fulfillment (COF) group
the Energy Efficiency Program team is notified so that collaborative efforts with the customer to
apply energy efficiency technologies occur. In addition, the COF group informs the Distribution
Planning and Asset Management (DPAM) group when preliminary engineering work may be
required. The majority of system modifications associated with “Customer Requests” consist of
the local extensions required to provide interconnection service to the Customer’s site. If
additional system upgrades are identified, then a screening is applied to determine whether a
Non-Wires Alternative (NWA) would be feasible. Projects associated with Customer services
typically fail the NWA screen due to the Customer’s schedule needs. If a project would pass the
NWA screen, then DPAM would engage the Non-Wires Alternative team to solicit the market
for non-wires solutions. The NWA team also engages with the Demand Response team given
that demand response is considered part of the NWA technology portfolio.

Interconnection work associated with “Customer Requests” is included in the non-discretionary

customer request portion of the ISR plan. If a non-wires alternative is determined to be the best
solution, then this will be progressed through the SRP plan.

Prepared by or under the supervision of: Kathy Castro



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

Request:

Please identify the specific investments proposed for FY 2021 that the Company would classify
as improving resilience to climate change (e.g. sea level rise, etc.) and more frequent extreme
weather events?

Response:

At the Company, specific areas in which system resiliency/hardening is a focus are:

1. The regular development of the construction and equipment standards applied in
execution of projects that result in expansion and/or modification of distribution
infrastructure;

2. The Company’s vegetation management programs;

3. Asset Management practices and the distribution system planning studies that are
executed to identify existing and project future system performance concerns and the
infrastructure development required to address the concerns identified,

4. The consideration of both reactive and proactive infrastructure development programs
that adopt new, replace, and/or modify existing assets within the Company’s
infrastructure; and

5. The development, continued refinement, training, and execution of the Company’s
Emergency Response Plan.

National Grid has developed robust processes in each of these areas which allow the Company
the ability to respond both proactively and reactively as the impacts of climate change on
distribution system performance are realized. The Company recognizes that, while the threat of
climate change is significant, it is not an acute concern that can be resolved through isolated or
short-term initiatives. Accordingly, preparing for and responding to climate change is embedded
in the way the Company plans, constructs, and operates its system as a normal course of
business. As the understanding of the magnitude, scope, and breadth of climate-related
challenges matures, the flexibility and robustness of the Company’s processes will allow
additional measures to be developed and implemented.

Prepared by or under the supervision of: Kathy Castro and Ryan Moe



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

R-1-7, page 2
Distribution Construction Standards

In 2014 the Company implemented a Storm Hardening distribution construction standard that is
applied to all new or replaced structures. During extreme weather events, most of the damage to
the overhead distribution system is caused by falling limbs and trees. The approaches put into
practice by the Storm Hardening standard attempt to reduce electrical outages or structural
damage caused by trees and limbs. In particular, the standard is aimed at limiting the numbers of
customers affected by tree- and limb-related outages and limiting the duration of those outages
by allowing partial restoration of feeders and allowing quicker restoration of damaged lines. The
standard targets hardening of critical structures, preventing cascading, enhancing structures in
coastline areas, and hardening existing lines.

The Company continuously reviews and updates its construction standards to incorporate recent
best practices. Additionally, the Company is currently participating in ongoing work at the
Electric Power Research Institute (EPRI) on the subject of distribution grid resiliency to inform
future standards updates.

All distribution infrastructure investments within the FY 2021 ISR are designed and built to this
storm hardening standard. These investments incrementally increase overall distribution system
resiliency through the replacement of older equipment with new, hardened structures, even if the
specific prompt for the investment is not resiliency-focused. The cost associated with the
implementation of the storm hardening standard cannot practically be separated from the overall
cost of an effort.

Vegetation Management

Climate change is expected to have a significant impact on the Company’s vegetation
management program. Rising temperatures mean longer growing seasons which will increase
the likelihood of vegetation growing into power lines. The Company’s cycle pruning program
will be critical in ensuring that necessary clearances are maintained between vegetation and
power lines. Currently, four years is still the optimal cycle for the State of Rhode Island. The
Company will continue to monitor growth rates throughout the state to determine if any changes
to cycle length become necessary.

In addition to longer growing seasons, climate change is expected to result in more frequent and
more intense weather events. The Company’s EHTM program is constantly evolving to remove
trees which could fail during one of these weather events or on blue sky days. Vegetation
throughout the region has been exposed to periods of severe drought, invasive species and
disease. While these issues may or may not be tied to climate change, they are resulting in large

Prepared by or under the supervision of: Kathy Castro and Ryan Moe



The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

R-1-7, page 3

numbers of dead or dying trees throughout Rhode Island which will impact the electric system
during weather events.

In addition to these two core programs, the Company has requested an additional $200,000 in
fiscal year 2021 to address pockets of poor performance. In these areas, the Company will take a
more prescriptive approach to vegetation management to include vegetation which is not
normally in our scope of work. In some areas, this will include the removal of vegetation which
hangs over the lines, and extensive tree removals.

While the Company is not proposing any significant changes to its vegetation management
program for fiscal year 2021 to address climate change, it will be necessary to closely monitor
changes to vegetation in Rhode Island to continue providing safe and reliable service to our
customers.

Distribution Planning Activities

Long-range distribution system planning studies are holistic reviews of geographic/electric
subsets of the Company’s service territory and distribution network. System performance
assessments executed within these studies include a focus on system voltage, capacity, asset
condition, and reliability. The planning process and its performance assessments are
fundamental and robust enough to identify trends in system performance degradation that might
stem from the environmental impact of climate change, regardless of whether the assessment
identifies climate change as the root cause. Through regularly conducting in-depth reviews of
distribution system performance in area studies, advancing projects from area studies into the
ISR, and applying the storm hardening standard to recommendations stemming from area
studies, the Company is ensuring that the incremental impacts of climate change are being
identified and addressed as the system becomes hardened to those impacts.

The Company conducts regular analyses of the reliability of the distribution system as part of
area studies and in response to acute system concerns. Reliability analyses are conducted on
circuits with poor reliability relative to the rest of the distribution system, and on discrete areas
when prompted by recent performance concerns. The solutions typically implemented by the
Company include leveraging existing programs in the ISR (e.g. recloser replacement or cutout
mounted recloser installation), installing new line reclosers, circuit reconfigurations,
reconductoring bare wire with tree wire or spacer cable, and targeted vegetation management.
Much of this reliability- and resiliency-focused work is low-level spend that is progressed under
a blanket (e.g. the Reliability blanket) but could rise to the level of a specific project that would
be incorporated into the ISR. These recommendations enhance the ability of the impacted
circuits to withstand environmental conditions contributing to their relatively poor reliability and
decrease the time it takes for the distribution system to recover from damage.

Prepared by or under the supervision of: Kathy Castro and Ryan Moe
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

R-1-7, page 4
Infrastructure Development Programs
Investments which improve resilience to climate change and more frequent extreme weather
events appear throughout the FY 2021 ISR plan. Examples of specific capital programs or
projects that have resiliency as a main driver or benefit are included in Table R-1-7.

Please see Table R-I-7 on page 5.

Prepared by or under the supervision of: Kathy Castro and Ryan Moe
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The Narragansett Electric Company
d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests
Issued October 17, 2019

R-1-7, page 5
Table R-1-7
FY21 Capital
Resiliency Focus Project # | Project Description Budget
Reclosers €059663 | CUTOUT MNTED RECLOSER PROGRAM_RI 130
€065830 | RECLOSER REPLACEMENT PROGRAM Rl 700
C079331 | VIPER RECLOSER REPLACEMENT PGM 1-RI 150
Strategic DER Advancement | C079195 | Strategic DER Advancement 5000
C047378 | IRURD WILLOWBROOK 360
Underground Asset C047394 | IRURD TANGLEWOOD 40
€047829 | IRURD HIGH HAWK 530
Replacement
€049291 | IRURD WOOD ESTATES PHASE 2 50
€049356 | IRURD SILVER MAPLE PHASE 2 130
€050070 | IRURD PLACEHOLDER RI 2080
€055343 | RI UG CABLE PLACEHOLDER 65
C€055359 | RI UG CABLE REPL PROGRAM - FDR 79F1 340
C€055364 | RI UG CABLE REPL PROGRAM - FDR 13F6 255
C€055370 | RI UG CABLE REPL PROG FDR 1144/1109 250
€055371 | RI UG CABLE REPL PROG FDR 1142/1105 250
€055392 | RI UG CABLE REPL PROGRAM - SECONDAR 2135
€056947 | IRURD JUNIPER HILLS WWARWICK 300
C057882 | IRURD CHATEAU APTS URD REHAB 140
€057903 | IRURD WESTERN HILLS VILLAGE URD- 20
C057906 | IRURD WOODVALE ESTATES URD- 60
€069506 | IRURD NORTH FARM URD 420
C070207 | IRURD EVERGREEN APTS URD E. PROVID 470
C074307 | RI UG 79F1 DUCT CHARLES & ORMS STS 1020
C076289 | IRURD PEQUAW HONK URD RI-L COMPTON 400
C078921 | RI UG CABLE REPL PROGRAM - FDR 1158 25
C078926 | RI UG CABLE REPL PROGRAM - FDR 1162 230
C078931 | RI UG CABLE REPL PROGRAM - FDR 1166 230
CABLE REPLACE WOODLAND MANOR-
€081341 | COVEN 700
EMS C074427 | EMS EXPANSION - PHILLIPSDALE 20 150
C074430 | EMS EXPANSION - WOOD RIVER 85 200
C074431 | EMS EXPANSION - BONNET 42 100
C074433 | BRISTOL 51 - EMS EXPANSION 430
C074438 | EMS EXPANSION - MERTON 51 100
Flood Mitigation C046697 | HOPE SUBSTATION FLOOD RESTORATION 220
€059882 | FLOOD CONTINGENCY PLAN NECO - D 750

Prepared by or under the supervision of: Kathy Castro and Ryan Moe
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

R-1-7, page 6

Reclosers (line reclosers and cutout mounted reclosers) contribute to distribution system
resiliency by reducing the frequency of permanent interruptions resulting from system faults that
are temporary in nature. In addition, reclosers significantly limit outage exposure when they
operate to clear permanent faults, since customers ahead of the line recloser installation will not
experience an outage. Programmatic efforts to replace or install reclosers as part of the FY 2021
ISR ensure a population of reclosers installed throughout the distribution system that can operate
as intended to support system resiliency. New reclosers installed through the recloser
replacement programs are to an upgraded standard that will allow future implementation of
advanced automation systems that will further support advancements in system resiliency.

Similarly, strategic DER advancement investments that modernize feeders to promote DER
integration also prepare those feeders for automation and future resiliency optimization. The
integration of monitoring and control technologies will inform better operational and planning
decisions that can improve restoration times and increase overall circuit reliability and resiliency.

Underground distribution systems are largely insulated from storm impacts that affect overhead
systems. However, increased temperatures, flooding, more frequent freeze/thaw cycles
throughout the winter months, and other climate impacts can exacerbate and accelerate asset
condition concerns with underground infrastructure. The Company has robust asset replacement
programs within the ISR to proactively identify and mitigate risks associated with this
equipment, through its Underground Cable Replacement program and Underground Residential
Development program.

Remote status and control of substation locations, implemented through Energy Management
System (“EMS”) installations, provides improvements in performance and reliability by
decreasing incident response and recovery times.

Flood mitigation investments in the FY 2021 ISR include elevating critical substation equipment
relative to anticipated flood waters and immediate response actions such as the installation of
Floodstop barriers (rapidly deployable earth-filled barriers), and supplemental flood risk
reduction elements such as pumps, plugs, and generators to displace water inside substations
from general rainfall and potential flood barrier leaks. These measures are intended to reduce the
risk of damage during a flood event, enhancing the Company’s substations’ resiliency to this
potential climate change impact.

Prepared by or under the supervision of: Kathy Castro and Ryan Moe
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

R-1-7, page 7
Emergency Response Plan

While not a component of the ISR, the Company recognizes that regardless of how hardened
and/or resilient the distribution systems are, it is inevitable that the Company will experience and
must be prepared to respond to extreme weather events that impact its infrastructure in a very
significant way. The Company has established its electric Emergency Response Plan (“ERP”)
for the purpose of managing outages caused by storms and other natural disasters, major
equipment failure, or other events. The ERP, and its associated organizations and trainings,
allows the Company to respond effectively and efficiently to emergencies in Rhode Island.

Prepared by or under the supervision of: Kathy Castro and Ryan Moe
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019
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Request:

What is the likelihood that forecasted load growth either (i) does not materialize, (ii) materializes
for only a short period of time before declining, or (iii) materializes on a slower timeframe than
forecasted? Please provide an analytical response with a description of methodology, underlying
assumptions, evidence, and summary data.

Response:

The Rhode Island system peak load forecast has generally been flat to declining over the last five
planning cycles. A number of factors including, but not limited to economics and distributed
energy resources (DER), mainly energy efficiency, solar-PV, electric vehicles, company-
sponsored and demand response have influenced the peak demands in the state. Attachment R-1-
8 shows the forecasts from the last five planning cycles and compares the weather-adjusted
actual peaks over the last five years to those. Weather-adjusted peaks are compared because the
forecasts are similarly based on weather-normalized peaks. The last five planning cycles are
used because they most closely represent the forecasts which include the multitude of new and
existing (but increased) policy based state DER initiatives.

In general, these five forecasts have predicted declining load over time from the year of the
forecast to the current year (2019). (The exception is the vintage fall 2015 forecast which
predicted a small increase between 2015 and 2019). The weather-adjusted actual values over
this period have similarly declined. Table R-1-8.1 in the attachment shows these MW values.

The percentage difference for each forecast for the current year ranges from -3.6% to plus 5.4%.
The fact that there are both negative and positive values indicates that the forecast is not
generally biased in either direction. Table R-1-8.2 shows these percents.

Statistically, the mean absolute percentage error (MAPE) for year 2019 is 2.9%. Table R-1-8.3
shows this value.

MAPE is a common statistical approach to reviewing differences between forecasts and results.
While the ultimate goal of any forecast is naturally to have no error, bandwidths of up to 3% are
observed in the electric peak forecasting field.

The analysis summarized above includes a review of forecasts versus results, looking at

percentage errors as well as the MAPE statistic. This evidence and summary data is provided in
the tables in Attachment R-1-8.

Prepared by or under the supervision of: Joseph F. Gredder
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Attachment R-1-8

Page 1 of 1
Table R-1-8.1
Forecasts by vintage
Year Fall_2014 Fall_2015 Fall_2016 Fall_2017 Fall_2018 wi/n Actual
2014 1,824
2015 1,802 1,865
2016 1,817 1,822 1,791
2017 1,818 1,831 1,793 1,737
2018 1,816 1,842 1,783 1,706 1,785
2019 1,816 1,849 1,780 1,691 1,764 1,753
Table R-1-8.2
Weather_Adjusted Actual minus Forecast
Year Fall 2014 Fall_2015 Fall_2016 Fall_17 Fall_18
2015 -3.3%
2016 1.4% 1.7%
2017 4.7% 5.4% 3.3%
2018 1.7% 3.2% -0.1% -4.4%
2019 3.6% 5.4% 1.5% -3.6% 0.6%
Table R-1-8.3
Weather_Adjusted Actual minus Forecast (Absolute Value)
Year Fall_2014 Fall_2015 Fall_2016 Fall_17 Fall_18 MAPE MAPE
(yr 2019) (years out)
2015 3.3% 1 27%
2016 1.4% 1.7% 2 2.6%
2017 4.7% 5.4% 3.3% 3 31%
2018 1.7% 3.2% 0.1% 4.4% 4 3.6%
2019 3.6% 5.4% 1.5% 3.6% 0.6% 2.9% 5 3.6%
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019
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Request:

Provide FY2021-Electric ISR-Att4 (DPUC 9-27-19), also referenced as the “Mega-file” with the
accompanying detailed worksheet that includes Project # and Project Description for each ISR
Grouping.

Response:

See Excel version of Attachment R-1-9, entitled “ISR-DIV-1-9 Attachment.xlIsx,” which contains
two worksheets: The first “Attachment 4 — Mega File” is the as-filed worksheet referenced in the
above request. The second “Mega File Detail” contains the same information while including
Project # and Project Description detail.

Prepared by or under the supervision of: Patricia C. Easterly
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The Narragansett Electric Company

d/b/a National Grid

In Re: Division’s Review of FY 2021 Proposed Electric ISR Plan
Responses to Division’s First Set of Data Requests

Issued October 17, 2019

R-1-10
Request:

Provide a copy of the final South County East Area Study.

Response:
See Attachment R-1-10, South County East Area Study. This Attachment contains Critical

Energy Infrastructure Information, which is confidential. Accordingly, the Company is
providing a redacted version of this Attachment.

Prepared by or under the supervision of: Kathy Castro
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REDACTED VERSION

nationalgrid

This document has been redacted for Critical Energy
Infrastructure Information (CEIl). 11/01/2019

South County East Area Study

Jack P. Vaz, PE

March 2018

This report was prepared by the National Grid USA Service Company. It is made available to others upon
expressed understanding that National Grid USA Service Company, any of their officers, directors, agents,
or employees does not assume any warranty or representation with respect to the contents of this document
or its accuracy or completeness.

Reviewed by: Date:
Elton Prifti, Distribution Planning & Asset
Manager — New England, Electric Asset
Management

Approved by: Date:
Alan LaBarre, Director, Distribution Planning
and Asset Management, NE, Electric Asset
Management

Attachment R-1-10
Page 1 of 102
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Attachment R-1-10
Page 2 of 102
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1. Executive Summary

A comprehensive study of the South County East area was performed to identify existing and
potential future distribution system performance concerns. System evaluation included
comparison of equipment loading to thermal limits, contingency response capability, voltage
performance, breaker operating capability, arc flash, reactive compensation performance, asset
condition, and safety and environmental issues. The recommendations provide a comprehensive
solution to address all the known system performance concerns in the study area thru 2031.

This study was conducted using the latest methods resulting from a Process Excellence (“PEX”)
review of project sponsorship. Engineering, Design, Project Estimating, Operations, Resource
Planning, Project Management, Permitting, Licensing, Community and Customer Management,
Transmission Planning, and other internal departments were consulted during initial study
scoping as well as throughout problem identification and solution development. Such
consultation was gathered at an investment grade or high level to explore feasibility of the
alternatives and gather economic data sufficient to make investment decisions.

Common to all plans is a recommendation for a non-wires solution to be explored in detail to
address various feeder overloads and to compare it to a wires solution. Both the wires solution
and the non-wires option is documented in section 5.2 of this report. The investments have been
developed at a town level to offer maximum flexibility in implementing either a wires solution or
a non-wires solution to address the projected overloads. A cash flow will be established once the
non-wires solution is developed and compared to the wires solution.

The recommended plan is to build a new 115/12.47 kV substation at the existing Lafayette
substation site consisting of a single 115/12.47 kV 24/32/40 MV A transformer, (4) regulated
feeders, and (1) 7.2 MVAr station capacitor bank. The preferred arrangement of the station is
open air, low profile, with a breaker-and-one-half design. The cost of the recommended plan is
$19.53M. The estimated spending forecast is shown in Table 1 below.

Table 1 — Estimated Forecasted Spending — Recommended Plan (§M)
TOTAL | FY20 | FY21 FY22 | FY23 | FY24 | FY25 | FY26 | FY27 | FY28

Capex 14.20 | 0.14 0.71 2.84 4.26 4.26 1.99 | 0.00
Opex 0.13 0.00 0.01 0.03 0.04 0.04 0.02 | 0.00
Removal | 5.20 0.00 0.02 0.08 0.12 0.60 0.54 | 3.84
Total 19.53 | 0.15 0.74 2.94 4.42 4.90 254 | 3.84

The recommended plan, combined with the common items, provides a comprehensive solution to
address all the known system concerns existing and anticipated in the study area thru 2031.
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2. Introduction

2.1 Purpose

A comprehensive study of the South County East area was performed to identify existing and
potential future distribution system performance concerns. System evaluation included
comparison of equipment loading to thermal limits, contingency response capability, voltage
performance, breaker operating capability, arc flash, reactive compensation performance, asset
condition, and safety and environmental issues. The recommendations provide a comprehensive
solution to address all the known system performance concerns in the study area thru 2031.

2.2 Problem

A study’s initial system assessment is typically based on the needs identified through the Annual
Planning process. The latest Annual Planning review showed a variety of normal and
contingency capacity issues in the South County East area. Furthermore, informal asset condition
reviews and inspection results indicated there may be growing asset condition concerns. This
study is being performed to recommend prudent and comprehensive solutions to provide
adequate, reliable and economic service to the customers in this area.

3. Background

3.1 Scope
3.1.1 Geographic Scope

The South County East study area consists of the towns of North Kingstown, South Kingstown,
Narragansett and sections of East and West Greenwich, Exeter, Richmond and Charlestown.
The study area is shown geographically in Appendix 9.1.

3.1.2 Electrical Scope

The South County East area is supplied by 115 kV transmission lines from Kent County
substation in Rhode Island (G-185S & L-190) and from the Northeast Utilities (NU) Montville
substation in Connecticut (1870 & 1870N) and by five 34.5 kV sub-transmission lines (3302,
3307, 3308, 3312 and 84T3). Two 115/12.47 kV substations (Old Baptist and Tower Hill)
supply approximately 14,300 customers and 71 MW of peak load.

West Kingston is a 115/34.5 kV station. It has two non-regulated 34.5 kV supply lines which
supply URI and supply Peacedale, Wakefield and Bonnet substations. These lines also
interconnect a 30 MW offshore wind farm and supply Block Island Power Company (BIPCo).
The station supplies approximately 17,280 customers and 67 MW of peak load.

Davisville is a 115/34.5 kV station with four voltage regulated 34.5 kV supply lines. These lines
supply Quonset substation and supply industrial customers. The station supplies approximately
1,600 customers and a peak load of 30 MW.

The Kent County 115/34.5 kV station also supplies load in the South County East area. It is the
normal supply to Lafayette substation which has two regulated modular feeders. Lafayette
supplies approximately 3,635 customers with a peak load of 16 MW of load.

5
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3.2 ArealLoad and Load Forecast

The study area has approximately 36,800 customers and a peak electrical demand of 184 MW.
The study area is summer peaking and summer limited. This study used the most recent forecast
developed by National Grid, the “2017 New England Electric Peak Forecast™. It utilized the
95/5 extreme weather scenario case. Table 3.2.1 shows the forecasted load growth rate for the
study area from 2017 to 2031.

TABLE 3.2.1 — Forecasted Load Growth Rate from 2017 to 2031 for Study Area

2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031
-0.3% | 0.1% | 0.2% | 0.5% | 0.6% | 0.6% | 0.6% | 0.6% | 0.6% | 0.7% | 0.7% | 0.7% | 0.7% | 0.7%

Spot loads have been considered in this study to account for the proposed expansion at Electric
Boat (EB) and Toray Plastics America (Toray). This study assumed a total of 28.8 MW of new
spot loads as follows:

e EB has requested National Grid supply approximately 16 MW of new load. This
expansion is projected to occur over the next ten years. The new load will be supplied
from either the 12.47kV distribution system or the 34.5kV sub-transmission system.

e Toray is also planning a major expansion and is projecting 12.8 MW of new spot loads.
This expansion will be supplied from the 34.5kV sub-transmission system.

The projected peak electrical demand by year 2031, or the end of the study horizon period, is
approximately 216 MW. This projected peak demand was adjusted to account for existing and
pending distributed generation totaling approximately 66 MW. The study assumed 39 MW of
this generation would be available during peak loading conditions to reduce demand on the
system. Section 5.1 has an analysis on how area DG was used in plan development and to
adjust the projected peak area load.

.3 Active Projects

There are two substation projects presently active in this study area, Quonset Substation
expansion and Davisville EMS expansion. Quonset substation is being expanded to provide
capacity to supply the proposed expansion at EB and to mitigate MWh exposure and unserved
load risk. EMS is being installed at Davisville which the supply station to the Quonset area.

There is an active project to refurbish the 3307 and 3308 sub-transmission supply lines from
West Kingston. These lines we originally built in the 1960’s. A large portion of the structures,
especially on the mainline, are original construction and inspection results indicated that nearly
60% of these mainline structures are exhibiting significant deterioration and pose a risk of
failure. In addition to supplying the University of Rhode Island and National Grid substations,
these lines supply the off-shore wind farm and the Block Island Power Company (BIPCo). Both
of these lines are FERC-T assets.
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3.4 Limitations on Infrastructure Development

Most of the load in the study area is supplied from a highly utilized 34.5 kV sub-transmission
system that needs relief. Of the 184 MW of peak load in the study area, approximately 113 MW
is supplied from the 34.5 kV system. There are three main supplies to this 34.5 kV system:

e Kent County substation supplies Lafayette substation and two industrial customers with a
single 34.5 kV line. The bulk of the 3312 line equipment was installed in the 1930’s and
consists of mostly small wire. Any expansion of this system will require a complete
refurbishment of this line and replacement of the small wire.

e West Kingston substation is loaded to its maximum capability. Loading on both the
transformers and supply lines exceeds SE ratings for an n-1 contingency. It will be
challenging and costly to increase the capacity of this station beyond what it is today.

e Davisville substation is also loaded to its maximum capability. Loading on both
transformers is projected to exceed the SE ratings for an n-1 contingency. Any expansion
at Davisville will required a major upgrade to the station.

Outside of expanding the 34.5 kV system, the only other system expansion potential would be
new stations supplied from the 115 kV transmission system.

.5 Assumptions & Guidelines

The current Distribution Planning Guide rev 1, February 2011 (“DPG”) was used in performing
this study. The guide describes the normal and contingency analysis, as well as considerations
for safety, the environment, reliability, reactive compensation, load balance, voltage, and
efficiency, used in National Grid’s distribution planning studies.

The Distribution Planning & Asset Management department uses the Siemens PTI PSS/e
loadflow program to analyze the transmission and sub-transmission system. This is the same
program used by ISO NE and the National Grid Transmission Planning department.

The CYMdist 5.04 Revision 5.0 program was used to analyze radial three-phase unbalanced
systems (distribution feeders). Databases were extracted from the GE-SmallWorld GIS System
into a Microsoft Access format. The arc flash module of this program was used for relevant arc
flash analysis.

The ASPEN OneLiner program was used to determine short circuit duty values at all substations.
This is the same program used by National Grid Protection Engineering for all short circuit and
relay coordination studies.

4. Problem Identification

4.1 Thermal Loading

4.1.1 Normal Configuration - Thermal Loading
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Feeders: Loading on distribution line sections of each feeder was analyzed using the CYMdist
software. Three feeders are projected to be loaded above SN limits during the study horizon
period (42F1, 59F3, and 17F2). Additionally, sections on the Lafayette 30F2 feeder are also
projected to be loaded above SN limits. Appendix 9.3 shows the loading on area feeders and the
CYME analysis is shown in Appendix 9.4

Transformers: Loading on the Bonnet T2 transformer is projected to be loaded above SN limits
during the study horizon period. There are no other projected transformer normal configuration

overloads within the study period. Appendix 9.3 shows the loading on the area transformers.

Supply Lines: There are no projected supply line normal configuration overloads within the
study area for the analysis period.

4.1.2 Contingency Configuration - Thermal Loading

Feeders: A contingency analysis was performed for all feeders in the study area. This analysis
calculates a MWh ‘exposure’ or risk assuming a worst case component failure during summer
peak (extreme weather) loading conditions. The assumptions made for this analysis were:

e A one-hour response time before performing the first switching step and 30-minutes to
execute each additional switching step.

e Assumes a failed component can be repaired within four hours. Some feeders have
underground cable getaways which may require a longer repair time. Because this
exposure is small, a cable failure was not assumed in the analysis.

e Some feeders are double circuited on the same pole plant. Because this exposure is
small, a failure involving two feeders was not assumed in the analysis.

e The MWh calculations utilize the summer emergency ratings of the feeders.

Five feeders were calculated to have a MWh “exposure” in excess of the Distribution Planning
Criteria. Appendix 9.3 shows the MWh exposure for each feeder in the study area.

Transformers: A contingency analysis was performed for all station power transformers in the
study area. This analysis calculates a MWh ‘exposure’ or risk assuming a worst case component
failure during summer peak (extreme weather) loading conditions. Appendix 9.3 shows the
loading on the area transformers.

By 2031, the Davisville substation transformers are projected to be loaded to approximately
115% of their SE rating for an n-1 contingency. Although this loading is not a violation of the
DPG, it is noted here as a risk of un-served load for loss of either transformer or supply line.

By 2031, the West Kingston T1 transformer is projected to be loaded to 130% of its SE rating.
Loss of the T2 transformer requires the company to drop the offshore wind farm from operation
until the transformer is restored to normal operation or replaced. This is noted here as a risk of
un-served load and the potential to have an extended outage to the windfarm.
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Tower Hill is a single transformer station with four 12.47 kV feeders and approximately 36 MW
of'load. For loss of the station transformer, there is approximately 19 MW of unserved load
exposure during peak load conditions (or 495 MWh of exposure). The unserved load exposure
exceeds the recommendations in the DPG.

Supply Lines: A contingency analysis was performed for all supply lines in the study area. This
analysis calculates a MWh ‘exposure’ or risk assuming a worst case component failure during
summer peak loading conditions.

By 2031, the loss of either the 3307 or 3308 supply lines from West Kingston would result in the
remaining supply line exceeding its SE rating. However, this projected overload is not a
violation of the DPG, but it is noted here only as a potential risk of un-served load.

4.2 Voltage Performance

The DPG recommends that customer service voltages be maintained to meet ANSI 84.1
guidelines. ANSI 84.1 requires that service voltages be maintained between 0.95 and 1.05 per
unit during normal loading conditions and between 0.90 and 1.05 per unit during contingency
loading conditions. The ability to adjust transformer tap settings combined with voltage
regulation equipment allows the supply system to vary greater than the required service voltage
range. However for study purposes, the supply system was screened for potential issues using
the ANSI 84.1 ranges.

The PSS/e load flow program was used to model the electrical system down to the 34.5 kV sub-
transmission level including step-down transformers to the distribution feeder level. See
Appendix 9.3 for loadflow diagrams. No voltage violations we identified in this PSS/e analysis.
Moreover, there is no history of known voltage violations in this area.

The CYME program models all three phases of each distribution feeder for its entire length
starting at the substation. Voltages at all points should be maintained between the range of 0.95
to 1.05 per unit, or from 114 volts to 126 volts on a 120 volt base. Minor violations were
identified which can be mitigated using a combination of feeder balancing, line upgrades, or a
non-wires solution. See Appendix 9.4 for CYME diagrams.

4.3 Asset Condition

Transformers: Substation O&M services department performed asset condition assessments for
each substation in the study area. No transformers were identified as having any asset condition
concerns during the study period.

Supply Lines: There are two 34.5 kV supply lines in the area built in the 1930’s (Davisville
84T3 & Kent County 3312). A condition assessment was performed on these lines with support
from local operations and distribution design. Large portions of these lines are installed in
rights-of-way (ROW) with limited access or thru backyards with restricted access. The ROW
contains wetlands and water crossings. It is challenging for the company to maintain these lines
due to wetland impacts and restrictive backyard construction. A visual inspection of the lines
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identified significant deterioration on the pole plant and associated equipment. Table 4.3.1 has
the pole data for both of these lines which was obtained from company records.

Table 4.3.1 — 84T3 Line and 3312 Line Pole Data

84T3 Line 3312 Line
# of Poles Age Range % of Total # of Poles Age Range % of Total
48 0 to 40 19% 89 0to 40 35%
101 40 to 60 39% 52 40 to 60 21%
110 60 plus 42% 110 60 plus 44%
259 Total 100% 251 Total 100%

4.4 Reliability Performance

A reliability review was conducted to check feeder indices against system targets. For calendar
year 2016, the CKAIFI target was 1.05 and CKAIDI target was 71.9 minutes. CKAIFI or “Circuit
Average Interruption Frequency Index” means the total number of customer interruptions divided
by the total number of customers connected to the circuit, expressed in average number of
interruptions per year. CKAIDI or “Circuit Average Interruption Duration Index” is defined as
the total minutes of customer interruptions for a circuit divided by the total number of customers

connected to the circuit, expressed in minutes per year.

CKAIFI and CKAIDI reliability data for all the feeders in the study area.
TABLE 4.4.1 — Study Area Reliability Indices

Table 4.4.1 below lists the three year

2013 2014 2015 AVERAGE
STATION | FEEDER me i 7rT T CKAIDI | CKAIFI | CKAIDI | CKAIFI | CKAIDI | CKAIFI | CKAIDI
Bonnet 42F1 0.32 16 0.10 16 0.14 17 0.19 16
Lafayette 30F1 0.33 29 2.09 156 2.89 108 1.77 98
Lafayette 30F2 1.45 194 1.34 150 3.78 341 2.19 228
Old Baptist 46F1 1.28 52 1.68 59 1.40 150 1.46 87
Old Baptist 46F2 1.25 186 0.12 15 0.34 47 0.57 83
Old Baptist 46F3 0.10 16 1.02 4 2.64 289 1.25 103
Old Baptist 46F4 1.30 165 0.13 27 0.06 11 0.50 68
Peacedale 59F1 1.04 173 2.27 195 0.34 40 1.22 136
Peacedale 59F2 0.09 42 3.13 201 0.15 14 1.12 86
Peacedale 59F3 1.18 118 2.11 152 0.67 77 1.32 116
Peacedale 59F4 0.93 187 2.13 149 0.05 4 1.03 113
Quonset 83F1 0.00 0 1.00 235 0.00 0 0.33 78
Quonset 83F2 0.01 0 1.03 47 0.07 2 0.37 16
Quonset 83F3 0.00 0 1.00 109 0.00 0 0.33 36
Tower Hill 88F1 0.82 72 2.21 101 0.71 87 1.25 87
Tower Hill 88F2 0.92 77 1.21 82 1.05 104 1.06 88
Tower Hill 88F3 0.99 85 1.93 84 0.26 32 1.06 67
Wakefield 17F1 1.20 51 1.14 108 0.95 158 1.10 106
Wakefield 17F2 0.12 14 1.08 98 0.88 109 0.70 73
Wakefield 17F3 0.04 5 1.07 69 0.23 10 0.45 28
10
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Over the last three years the 3312 line has experienced a number of outages. Generally, an
outage on the 3312 line resulted in an outage on the under-built 12.47kV circuit. As documented
in section 4.3, a visual inspection has identified significant deterioration on the pole plant and
associated equipment on this line. Table 4.4.2 shows the IDS outage data.

TABLE 4.4.2 — 3312 Supply line Outage Data
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Substation ‘ Feeder Time Off ‘ Time On Duration Cust. Int. ‘ Cust. Hrs. ‘ CcMI
Date: 02/07/2014 Classification: Sub-Transmission - Insulator Failure on 3312 Line
Lafayette 30 56-30F1 11:17 12:44 01H 27M 1562 2265 135,900
Lafayette 30 56-30F2 11:17 12:44 01H 27M 2216 3213 192,780
56-3312 11:17 13:20 02H 02M 1 2 120
Hunt River 40 56-40F1 11:17 12:59 01H 42M 849 1443 86,580
Hunt River 40 56-40F1 11:17 16:15 04H 57M 178 881 52,860
Hunt River 40 56-40F1 11:17 18:28 07H 10M 3 22 1,320
4809 7826 469,560
Date: 06/23/2015 Classification: Sub-Transmission - Tree Fell on 3312 Line
Lafayette 30 56-30F1 20:01 20:56 00H 54M 1335 1202 72,120
Lafayette 30 56-30F2 20:01 20:56 00H 54M 594 535 32,100
56-3312 20:01 21:30 01H 28M 1 1 60
Old Baptist Rd 46 56-46F3 17:46 21:12 03H 25M 767 2621 157,260
Old Baptist Rd 46 56-46F3 20:01 20:59 00H 57M 56 53 3,180
Old Baptist Rd 46 56-46F3 20:01 22:50 02H 48M 1111 3111 186,660
3864 7523 451,380
Date: 11/19/2015 Classification: Sub-Transmission - Tree Fell on 3312 Line
Lafayette 30 56-30F1 13:20 13:40 00H 20M 1336 445 26,700
Lafayette 30 56-30F2 13:20 13:40 00H 20M 1801 600 36,000
56-3312 13:20 13:53 00H 33M 1 1 60
3138 1046 62,760
TOTALS ‘ 11,811 983,700
4.4.1 Arc Flash

Refer to Appendix 9.5.

4.4.2 Fault Duty/Short Circuit Availability

4.4.3 Reactive Compensation

11

The ASPEN program was used to calculate single phase to ground and three phase short circuit
current values at each area substation. These short circuit current values were compared to the
station breaker interrupting capabilities. The table in Appendix 9.6 summarizes the results of
this analysis. There were no short circuit current values in access of breaker interrupting
capabilities identified by this analysis.
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Refer to Appendix 9.12.

5. Plan Development

5.1 Consideration of Distributed Generation in Plan Development

The impact of existing and planned distributed generation (“DG”) installations was considered in
the plan formation. Appendix 9.11 lists the existing and proposed DG within the study area.
This study makes several assumptions on DG availability during peak hours to avoid
infrastructure upgrades. The assumptions are as follows:

e Offshore Wind Generation: A 30 MW offshore wind farm has been recently placed in
service (December 2016). A review was performed to correlate wind farm generation to
wind availability. Wind data was obtained from weather underground for summer 2016
and generation data was obtained for the days the wind farm has been in operation. Wind
data was used to project potential wind farm generation during summer peak loading
periods. Based on the results of this review, this study assumes 15 MW of wind
generation will be available during summer peak loading periods.

e (Combined Heat/Power Natural Gas Generation: This area has a total of 20.5 MW of
Combined Heat/Power (CHP) natural gas generation. A review was performed to
correlate CHP generation to summer peak loading periods. This review concluded that
CHP generation operates near nameplate capability with minimal downtime. Based on
the results of this review, the study assumes 20.5 MW of CHP generation will be
available during summer peak loading periods.

e Solar Generation: This area has approximately 13 MW of pending solar generation. A
review was performed using a company owned solar site to correlate solar generation to
summer peak loading periods. Weather data obtained from weather underground was
utilized for this analysis. Based on this review, the study assumes that approximately
25% of solar generation will be available during summer peak loading periods.

West Kingston Supply: The 34.5 kV supply system from West Kingston substation is highly
utilized. To defer infrastructure improvements, this study assumes 17 MW (37 MW total) of DG
will be available during summer peak periods which defers the need for major system
improvements in this system.

Davisville Supply: The 34.5 kV supply system from Davisville substation is highly utilized. To
defer infrastructure improvements, the study assumes approximately 21 MW (24 MW total) of
DG will be available during summer peak periods which defers the need for major system
improvements in this system.

5.2 Common Items

This area has a number of projected feeder overloads during the study horizon period. To
address these overloads both a wires solution and a non-wires option was developed. The
investments were developed at a town level to offer maximum flexibility in implementing either
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a wires solution or a non-wires solution. The recommendation in this study is to further develop
the non-wires option. Once the cost and feasibility of the non-wires option is better defined it
can be compared against the wires solution. An economic decision can be made at that time as
to the most prudent option to implement. A cash flow can be established once the anticipated
non-wires costs are defined.

Town of Narragansett: Narragansett is supplied mostly by (4) 12.47 kV distribution feeders.
Two feeders, 42F1 and 17F2, are projected to be loaded above SN ratings and lack feeder ties
with capacity to reduce loading below ratings. Either more capacity is required or load must be
reduced in this area. Two options were developed to address these projected overloads.

Wires Option — This option upgrades the Wakefield 17F2 feeder and modifies the 17F3 feeder.
Investment would increase feeder capacity and provide additional switching flexibility to relieve
the heavily loaded facilities. The estimated cost of this option is:

Description Capex ($M) Opex ($M) Removal ($M)
17F2 Feeder Upgrade $1.5900 $0.0000 $0.1700
17F3 Feeder Relief $0.5700 $0.0000 $0.1300
TOTAL $2.1600 $0.0000 $0.3000

Non-Wires Option — For this option to be comparable to the wires option, the load in the Town
of Narragansett needs to be reduced by 3.0 MW (or 7%) from 43.4 MW to 40.4 MW.

The tables below show the projected loading on the existing system assuming no investments,
the projected loading for the wires option, and the projected loading for the non-wires option.

TABLE 5.2.1 - Projected Feeder Loading (No Investments)

SN Projected Loading (No Investments)
Substation Feeder Rating 2021 2022 2024 2030
(Amps) Amps | %SN | Amps | %SN | Amps | %SN Amps | %SN
BONNET 42F1 525 519 99% 522 99% 529 | 101% 550 | 105%
WAKEFIELD 17F1 602 475 79% 478 79% 483 80% 503 84%
WAKEFIELD 17F2 510 512 | 100% 515 | 101% 521 | 102% 542 | 106%
WAKEFIELD 17F3 597 491 82% 494 83% 500 84% 520 87%
TOTAL (MW) 43.1 43.4 43.9 45.7
TABLE 5.2.2 - Projected Feeder Loading (Wires Option)
SN Projected Loading (Wires Option)
Substation Feeder Rating 2021 2022 2024 2030
(Amps) | Amps | %SN | Amps | %SN | Amps | %SN | Amps %SN
BONNET 42F1 525 519 99% 482 92% 488 93% 508 97%
WAKEFIELD 17F1 602 475 79% 478 79% 483 80% 503 84%
WAKEFIELD 17F2 600 512 | 100% 515 86% 521 87% 542 90%
WAKEFIELD 17F3 597 491 82% 534 89% 540 91% 562 94%
TOTAL (MW) 43.1 43.4 43.9 45.7
13
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TABLE 5.2.3 - Projected Feeder Loading (Non- Wires Option)

SN Projected Loading (Non-Wires Option)
Substation Feeder Rating 2021 2022 2024 2030
(Amps) | Amps | %SN | Amps | %SN | Amps | %SN | Amps | %SN
BONNET 42F1 525 519 99% 486 93% 492 94% 512 97%
WAKEFIELD 17F1 602 475 79% 444 74% 450 75% 468 78%
WAKEFIELD 17F2 510 512 | 100% 479 94% 485 95% 505 99%
WAKEFIELD 17F3 597 491 82% 460 77% 465 78% 484 81%
TOTAL (MW) 43.1 40.4 40.9 42.5

Narragansett 42F1 NWA
Result of NWA RFP

The Company issued an RFP for the Narragansett 42F1 NWA opportunity in calendar year 2018
and evaluated the submitted bid proposals from third-party solution providers in calendar year
2019. Please see Appendix 9.15 for the Narragansett 42F1 NWA RFP document, which also
details the technical and area information for the Narragansett 42F1 NWA opportunity.

All NWA solution bid proposals submitted to National Grid for this opportunity did not pass
evaluation for a feasible solution.

Next Steps

As the timing for the NWA need is not until 2024, the window of opportunity for sourcing a
potential NWA solution is still open.

The Company will proceed with investigating alternate solution pathways, which may include:
refining the parameters of the need, re-engineering the RFP, a Company-sourced proposal, a
Company-owned solution, or a partial NWA. The Company is still actively seeking potential
NWA solutions for this opportunity.

Narragansett 17F2 NWA

Result of NWA RFP

The Company issued an RFP for the Narragansett 17F2 NWA opportunity in calendar year 2018
and evaluated the submitted bid proposals from third-party solution providers in calendar year
2019. Please see Appendix 9.16 for the Narragansett 17F2 NWA RFP document, which also
details the technical and area information for the Narragansett 17F2 NWA opportunity.

All NWA solution bid proposals submitted to National Grid for this opportunity did not pass
evaluation for a feasible solution.

Next Steps
14
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The need timing for this NWA opportunity is 2021. Therefore, the window of opportunity for
sourcing a potential NWA solution is closed. Third-party solution providers, on average,
require twelve to eighteen months lead time from the in-service date.

The Company will proceed with the wires option for the Narragansett 17F2 system need.

Town of South Kingston: The western half of South Kingston is supplied by (3) 12.47 kV
distribution feeders. Two feeders, S9F3 and 68F2, are projected to be loaded above SN ratings
and lack feeder ties with capacity to reduce loading below ratings. Either new feeder ties must
be created or load must be reduced in the western half of the town. Two options were developed
to address these projected overloads.

Wires Option: This option establishes a new feeder tie between the 68F5 and the S9F3 feeders.
This new tie provides switching flexibility to relieve both the 59F3 and the 68F2 feeders. The
estimated cost of this option is:

Description Capex ($M) Opex ($M) Removal ($M)
59F3 Feeder Relief $1.7400 $0.0300 $0.3800

Non-Wires Option: For this option to be comparable to the wires option, load in the western
section of the Town would need to be reduced by 2 MW (or 8%) from 26.1 MW to 24.1 MW.

The tables below show the projected loading on the existing system assuming no investments,
the projected loading for the wires option, and the projected loading for the non-wires option.

TABLE 5.2.4 - Projected Feeder Loading (No Investments)

SN Projected Loading (No Investments)
Substation Feeder | Rating 2022 2023 2024 2030
(Amps) | Amps | %SN Amps | %SN | Amps | %SN | Amps | %SN
PEACEDALE 59F3 492 484 98% 487 99% 490 | 100% 510 | 104%
KENYON 68F2 511 512 | 100% 515 | 101% 518 | 101% 542 | 106%
KENYON 68F5 612 206 | 34% 208 | 34% 209 34% 219 36%
TOTAL (MW) 26.0 26.1 26.3 27.5

TABLE 5.2.5 - Projected Feeder Loading (Wires Option)

SN Projected Loading (Wires Option)
Substation Feeder | Rating 2022 2023 2024 2030
(Amps) | Amps | %SN Amps | %SN | Amps | %SN | Amps | %SN
PEACEDALE 59F3 492 484 98% 444 90% 447 91% 465 95%
KENYON 68F2 511 512 | 100% 465 91% 468 92% 490 96%
KENYON 68F5 612 206 34% 301 49% 303 49% 317 52%
TOTAL (MW) 26.0 26.1 26.3 27.5

TABLE 5.2.6 - Projected Feeder Loading (Non-Wires Option)

Projected Loading (Non-Wires Option)
2022 | 2023 | 2024 | 2030

15
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SN
Rating | Amps | %SN Amps | %SN | Amps | %SN | Amps | %SN
(Amps)
PEACEDALE 59F3 492 484 98% 449 | 91% 451 92% 470 95%
KENYON 68F2 511 512 | 100% 474 | 93% 477 93% 499 98%
KENYON 68F5 612 206 34% 191 | 31% 192 31% 201 33%
TOTAL (MW) 26.0 241 24.2 25.3

South Kingstown NWA

Result of NWA RFP

The Company issued an RFP for the South Kingstown NWA opportunity in calendar year 2019
and evaluated the submitted bid proposals from third-party solution providers in calendar year
2019. Please see Appendix 9.17 for the South Kingstown NWA RFP document, which also
details the technical and area information for the South Kingstown NWA opportunity.

All NWA solution bid proposals submitted to National Grid for this opportunity did not pass
evaluation for a feasible solution.

Next Steps
As the timing for the NWA need is not until 2022, the window of opportunity for sourcing a
potential NWA solution is still open.

The Company will proceed with investigating alternate solution pathways, which may include:
refining the parameters of the need, re-engineering the RFP, a Company-sourced proposal, a
Company-owned solution, or a partial NWA. The Company is still actively seeking potential
NWA solutions for this opportunity.

Town of Exeter: The eastern section of Exeter is supplied by the Lafayette 30F2 feeder.
Sections of this feeder are projected to be loaded above SN ratings with the limit being 4/0
aluminum conductor. This feeder has no feeder ties that would enable reducing loading below
the rating of the 4/0 aluminum. Either the 4/0 Al needs to be upgraded or load must be reduced
in the eastern half of the town. Two options were developed to address these projected
overloads.

Wires Option: This option replaces the 4/0 bare aluminum wire with 477 aluminum spacer
cable to resolve projected overload and provide superior tree resistance. The estimated cost of
this option is:

Description Capex ($M) Opex ($M) Removal ($M)
30F2 Feeder Upgrade $1.1500 $0.0200 $0.2800

Non-Wires Option: For this option to be comparable to the wires option, the load on the feeder
would have to be reduced by approximately 0.7 MW.
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The final component of the common items is to establish a feeder tie between the Lafayette 30F2
feeder and the Hopkins Hill 63F6 feeder. This feeder tie would provide an alternate supply to
approximately 6 MW of load in western Exeter. The estimate cost of this tie is $0.75M ($0.61M
capex, $0M opex, $0.14M removal). The recommendation is to defer this investment until a
non-wires option is explored for western Exeter and a comprehensive solution is developed.

3 Plan—1

This plan recommends a new 115/12.47 kV substation at the existing Lafayette substation site
consisting of a single 115/12.47 kV 24/32/40 MV A transformer, four regulated feeders, and one
7.2 MV Ar station capacitor bank consisting of two 3.6 MV Ar stages. The preferred arrangement
of the station is open air, low profile, with a breaker-and-one-half design. The station shall be
built with 3V0 protection to accommodate existing and proposed distributed generation in the
area. The proposed one line for this station is shown in Appendix 9.9.

Install a tap from the G-185S (115 kV) line to supply the station. Install two motor operated,
remotely controlled, SCADA enabled, load break switches at the tap position. The proposed one
line for this tap is shown in Appendix 9.9.

A manhole and ductline system will be installed for the feeder getaways out to city streets. The
feeders will follow existing overhead routes and generally utilize existing overhead
infrastructure. The new feeders will provide capacity to convert Anvil international and Bostich
to 12.47 kV and allow for the retirement of the 34.5kV system that supplies Lafayette. The
retirement of the 34.5kV supply to Lafayette address the asset condition concerns and mitigates
the access issues associated with the right-of-way.

The final component of this plan is to remove the existing 34.5/12.47 kV station at Lafayette
once the new station is in-service. The proposed mainline distribution for Plan 1 is shown in
Appendix 9.9. The investments and expenses for Plan 1 are detailed in Table 5.3 below.

TABLE 5.3 - Estimated Investments and Expenses for Plan 1

Investment Description ($M) Capex Opex Removal Total

Lafayette Substation (T-Line) $1.250 $0.030 $0.070 $1.350
Lafayette Substation (T-Sub) $1.370 $0.000 $0.000 $1.370
Lafayette Substation (D-Sub) $8.780 $0.000 $0.000 $8.780
Lafayette Substation (D-Line) $2.800 $0.100 $0.320 $3.220
3312 ROW Removals (T-Line) $0.000 $0.000 $2.173 $2.173
84T3 ROW Removals (D-Line) $0.000 $0.000 $2.633 $2.633
Plan 1 (T-Spend) $2.620 $0.030 $2.243 $4.893
Plan 1 (D-Spend) $11.580 $0.100 $2.953 $14.633
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Total PLAN 1 Spend $14.200 ‘ $0.130 ‘ $5.196 ‘ $19.526 ‘

5.4 Alternative Plans
54.1 Plan-2

The major component of this plan is a new 115/12.47 kV substation in Quonset to be built on a
green field site and the refurbishment of the 34.5kV supply system to Lafayette substation. The
substation site will have to be acquired from either the Quonset Development Corporation
(QDC) or some other private party. The proposed substation would consist of a single 115/12.47
kV 24/32/40 MVA LTC transformer and three feeders. Refer to Appendix 9.10 for a detailed
analysis of Plan 2. The estimate cost of Plan 2 is $36.600M.

54.2 Plan—3

The major component of this plan is to expand Old Baptist substation by installing a third bay,
two additional feeders, and station capacitor banks. This plan would also refurbish the 34.5kV
supply to Lafayette substation. Refer to Appendix 9.11 for a detailed analysis of Plan 3. The
estimate cost of Plan 3 is $25.700M

5.4.3 Do Nothing

Taking no action would leave all the problems mentioned in Section 4 unaddressed. Violations
of the Distribution Planning Criteria would continue to exist and worsen as time goes by,
adversely affecting customer service and reliability performance.

6. Plan Considerations and Comparisons

6.1 Economic, Schedule, and Technical Comparisons

The estimated investments and expenses for the three Plans are shown in Table 6.1 below. The
economic comparisons exclude the cost of common items.

TABLE 6.1 — Estimated Investments and Expenses for Plan 1, Plan 2, and Plan 3
$M PLAN 1 PLAN 2 PLAN 3

Capex Opex | Removal | Total Capex | Opex | Removal | Total Capex | Opex | Removal | Total

T-Line $1.25 $0.03 $2.24 $3.52 $9.38 | $0.24 $0.68 $10.30 | $7.35 | $0.20 $0.55 $8.10

T-Sub $1.37 $0.00 $0.00 $1.37 $1.95 | $0.00 $0.00 $1.95 $0.00 | $0.00 $0.00 $0.00

D-Sub $8.78 $0.00 $0.00 $8.78 | $10.10 | $0.00 $0.00 $10.10 | $4.40 | $0.00 $0.10 $4.50

D-Line $2.80 $0.10 $2.95 $5.85 | $13.71 | $0.02 $0.52 $14.25 | $12.63 | $0.03 $0.44 $13.10

T-Spend | $2.62 $0.03 $2.24 $4.89 | $11.33 | $0.24 $0.68 $12.25 | $7.35 | $0.20 $0.55 $8.10

D-Spend | $11.58 | $0.10 $2.95 $14.63 | $23.81 | $0.02 $0.52 $24.35 | $17.03 | $0.03 $0.54 $17.60

Total
Spend

$14.20 | $0.13 $5.20 $19.53 | $35.14 | $0.26 $1.20 $36.60 | $24.38 | $0.23 $1.09 $25.70
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Plan 1 is the most economical plan, is the most reliable, and has the lowest losses. It eliminates a
large portion of the 34.5 kV supply system installed in difficult to access right-of-way, along
highly congested roadways, and thru backyards with restricted access. It adds new distribution
capacity supplied from a robust 115 kV system. A summary of key factors used in plan
selection are shown in the Plan Comparison Matrix below.

Plan Comparison Matrix

KEY FACTOR PLAN 1 PLAN 2 PLAN 3
Initial Cost v x x
Reliability J x
Losses v x x
Maintenance Costs v x x
Climate Resiliency v x x
Future Expansion Flexibility v x x

6.2 Non-Wires Alternatives Considerations

Where an issue has been identified, a Non-Wires Alternative may be considered as an option to
defer a transmission, sub-transmission, or distribution wires solution for a period of time.
Considering Non-Wires Alternatives to every wires solution is not practical given the low cost of
a large volume of potential wires solutions, the magnitude of load relief required in certain
situations, the time to acquire Non-Wires Alternatives (and verify their availability) or instances
where the issue is poor operating condition of the asset. As a result, Non-wires Alternatives are
generally screened against the following four guidelines:

e A wires solution will likely be more than $1M.

e [fload reduction is necessary, it should be less than 20 percent of the total load in the
arca of the defined need.

Start of construction is at least 36 months in the future.

The need is not based on Asset Condition.

Where practical, a non-wires solution was considered for each wires alternative. A full
description of the potential non-wires solutions can be found in section 5.2.

6.3 Permitting, Licensing, Real Estate, and Environmental Considerations

Refer to Appendix 9.14.

6.4 Planned Outage Considerations

All three plans involve work on 115kV supplied stations. Plan 1 and Plan 2 requires a tap from a
115 kV transmission line. Any 115kV line outages need to be coordinated with ISO-NE.

Plan 2 and Plan 3 require refurbishment of two 34.5 kV sub-transmission lines. It is anticipated
that line outages can be obtained during this refurbishment to avoid the challenges and expense
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of live line construction. Some outage restrictions should be anticipated during peak load
conditions.

All three plans require distribution system upgrades. These will be routine upgrades with no
special outage considerations required.

6.5 Asset Physical Security Considerations

National Grid Security department will be consulted during the design process for the new
substations. Recommendations for improved security at existing area substations will also be
solicited and incorporated.

6.6 Climate Resiliency

Plan 1 eliminates an extensive sub-transmission system installed on roadways and in rights-of-
way. Large sections of the right-of-way have wetlands and potentially sensitive vegetation. Plan
1 has the least environmental impact.

Plans 2 and Plan 3 require the refurbishment of an extensive sub-transmission system installed
both on city streets and rights-of-way. Large sections of the right-of-way have wetlands and
potentially sensitive vegetation. Plan 2 and Plan 3 would have the most impact on the
environment and be the least climate resiliency.

6.7 Grid Modernization

All recommended equipment will be installed with the latest standard control and
communication equipment or with provisions for pending control and communication standards.
New substations will be built with facilities to accommodate the possible future installation of
feeder distributed generation such as CCVTs, bi-directional regulators, protective relaying,
conduits, etc. All new stations will be built with 3VO0 to allow for the interconnection of existing
and future distributed generation.

All recommended distribution line reclosers and capacitors will be installed with the latest
sensors, controls and communication capabilities per standards:

12-338 — 15kV loop scheme recloser with PTs

12-340 — 15kV loop scheme wiring

15-335 — 15kV advanced capacitor with 3 phase sensing and antennae

15-336 — 35kV (23kV) advanced capacitor with single phase sensing and no antennae

6.8 System Loss Analysis

The recommended plan installs new distribution capacity supplied directly from the 115 kV
transmission system. The voltage is stepped down from 115 kV to 12.47 kV thru a single level
of transformation. This approach results in the lowest losses.

Plan 2 and Plan 3 require two levels of transformation at Lafayatte substation. First, the voltage
would be stepped down from 115 kV to 34.5 kV (at Kent County and Davisville) and then from
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6.9 Recommended Plan Spending Forecast

Tables 6.9.1, 6.9.2, and 6.9.3 show the recommended plan capital, expense and removal

spending forecasts.

TABLE 6.9.1 — Capital Spending Forecast
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Description TOTAL FY21 FY22 FY23 FY24 FY25 FY26 FY27
Lafayette Substation (T-Line) 1.25 0.01 0.06 0.25 0.38 0.38 0.18
Lafayette Substation (T-Sub) 1.37 0.01 0.07 0.27 0.41 0.41 0.19
Lafayette Substation (D-Sub) 8.78 0.09 0.44 1.76 2.63 2.63 1.23
Lafayette Substation (D-Line) 2.80 0.03 0.14 0.56 0.84 0.84 0.39
3312 ROW Removals (T-Line) 0.00
8473 ROW Removals (D-Line) 0.00
Plan 1 (T-Spend) 2.62 0.03 0.13 0.52 0.79 0.79 0.37
Plan 1 (D-Spend) 11.58 0.12 0.58 2.32 347 347 1.62
TOTAL $14.20 $0.14 $0.71 $2.84 $4.26 $4.26 $1.99
TABLE 6.9.2 — Expense Spending Forecast
Description TOTAL FY21 FY22 FY23 FY24 FY25 FY26 FY27
Lafayette Substation (T-Line) 0.03 0.00 0.00 0.01 0.01 0.01 0.00
Lafayette Substation (T-Sub) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lafayette Substation (D-Sub) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lafayette Substation (D-Line) 0.10 0.00 0.01 0.02 0.03 0.03 0.01
3312 ROW Removals (T-Line) 0.00
8473 ROW Removals (D-Line) 0.00
Plan 1 (T-Spend) 0.03 0.00 0.00 0.01 0.01 0.01 0.00
Plan 1 (D-Spend) 0.10 0.00 0.01 0.02 0.03 0.03 0.01
TOTAL $0.13 $0.00 $0.01 $0.03 $0.04 $0.04 $0.02
TABLE 6.9.3 — Removals Spending Forecast
Description TOTAL FY21 FY22 FY23 FY24 FY25 FY26 FY27
Lafayette Substation (T-Line) 0.07 0.00 0.00 0.01 0.02 0.02 0.01
Lafayette Substation (T-Sub) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lafayette Substation (D-Sub) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lafayette Substation (D-Line) 0.32 0.00 0.02 0.06 0.10 0.10 0.04
3312 ROW Removals (T-Line) 2.17 0.22 0.22 1.74
84T3 ROW Removals (D-Line) 2.63 0.26 0.26 211
Plan 1 (T-Spend) 0.07 0.00 0.00 0.01 0.02 0.24 0.23 1.74
Plan 1 (D-Spend) 0.32 0.00 0.02 0.06 0.10 0.36 0.31 211
21
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TOTAL \ $0.39 \ $0.00 \ $0.02 \ $0.08 \ $0.12 | $0.60 \ $0.54 \ $3.84 \

7. Conclusions and Recommendations

Three plans were develop to provide a comprehensive solution for the area thru the year 2031.
All plans address asset condition, safety, and reliability concerns. Moreover, all plans address
thermal loading concerns, add capacity to supply new load growth, and addresses all distribution
planning criteria violations. Plan 1 is recommended for implementation since it provides a
comprehensive solution to address all the concerns in the study area at least cost.

8. Factors Influencing Futures Studies

Unexpected significant load growth or distributed generation penetration is one factor that could
affect future studies. This area has experienced large scale Distributed Generation (DG)
developments and continues to be a target for large scale DG projects. Any DG project that
exceeds the capacity of existing facilities may require infrastructure improvements to be able to
interconnect to the National Grid system.
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9. Appendix
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9.1 Area Maps
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FIGURE 9.1.1 - STUDY AREA
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FIGURE 9.1.2 - STUDY AREA SUBSTATIONS

- h . O T U B
) 5 ¢ o s s -3
- o ¥ - 4 .. 4 = [ ..I-.’"F
. \ AL iyl ks Ll Lihon /
nsd. O KT D0 § e el \ AL 7 Tl
O e e b ol TF *
- i o ) b - ) A, 3
3 e T g Slefid s b\ Wy ey A
\ - g b e O} il [ | o !
- N E2 VEEA LY 4 A _— 1
/—(’/ b o : Ay s ."_' (R A D a g
-5 T e N - o
- 4 | L et $ =
<\ : £ WTF &
W { BLOCK ISLAND SOUHD

26

44



Attachment R-1-10

Page 27 of 102
REDACTED VERSION

9.2 One Line Diagrams
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FIGURE 9.2.3 —34.5kV SUPPLY SYSTEM ONE-LINE DIAGRAM (SOUTH)
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FIGURE 9.2.4 - BONNET SUBSTATION ONE-LINE DIAGRAM
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FIGURE 9.2.6 - LAFAYETTE SUBSTATION ONE-LINE DIAGRAM
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FIGURE 9.2.8 - PEACEDALE SUBSTATION ONE-LINE DIAGRAM
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FIGURE 9.2.9 — QUONSET SUBSTATION ONE-LINE DIAGRAM
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FIGURE 9.2.11 - WAKEFIELD SUBSTATION ONE-LINE DIAGRAM
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9.3 Loading Tables
TABLE 9.3.1 — Feeder Loading Before Improvements
SN Projected Load
Substation Feeder | Rating 20ts 2tes A0 A0
(Amps) | Amps | %SN | Amps | %SN |Amps| %SN | Amps | %SN
BONNET 42 42F1 525 515 98% 522| 99%| 535 102% 550 105%
LAFAYETTE 30 30F1 350 261 75% 265| 76%| 271 78% 279 80%
LAFAYETTE 30 30F2 530 457| 86%| 464| 88%| 475 90%| 489 92%
OLD BAPTISTROAD 46 |46F1 530 422| 80%| 427| 81%| 438 83%| 450, 85%
OLD BAPTIST ROAD 46 |46F2 530 376| 1% 381 72%| 390| 74% 401 76%
OLD BAPTIST ROAD 46 |46F3 565 362| 64% 368| 65%| 376 67% 387| 69%
OLD BAPTIST ROAD 46 |46F4 594 478| 80% 484 82%| 496| 84% 510 86%
PEACEDALE 59 59F1 409 165| 40%| 167 41%| 171] 42% 176| 43%
PEACEDALE 59 59F2 492 326| 66% 331 67%| 339 69% 349 1%
PEACEDALE 59 59F3 492 478| 97% 484 98%| 496| 101% 510 104%
PEACEDALE 59 59F4 492 190[ 39%| 193 39%| 197 40% 203 41%
QUONSET 83 83F1 645 115 18%| 343| 53%| 351 54%| 408| 63%
QUONSET 83 83F2 490 121 25%| 199| 41%| 260| 953% 315 64%
QUONSET 83 83F3 645 329 51%| 334| 52%| 342 53% 352 955%
WAKEFIELD 17 17F1 602 471 78% 478 79%| 489 81% 503| 84%
WAKEFIELD 17 17F2 510 508| 100%| 515/ 101%| 527| 103% 542| 106%
WAKEFIELD 17 17F3 597 487 82% 494 83%| 506 85% 520 87%
TOWER HILL 88 88F1 530 387 73% 392| 74%| 402 76% 413| 78%
TOWER HILL 838 88F3 550 443| 81%| 449 82%| 460 84%| 473| 86%
TOWER HILL 83 88F5 530 410 77%| 416 78%| 426 80%| 438 83%
TOWER HILL 88 88F7 530 404| 76% 4101 77%| 420 79% 432 81%
QUONSET 83 83F4 600 283 47%| 287| 48%| 294| 49% 302 30%
40
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TABLE 9.3.2 - Feeder MWh “Exposure” Before Improvements

Substation Feeder Un-Served (MW) | MWHTr Exposure
BONNET 42F1 4.99 28.4
LAFAYETTE 30F1 0.00 6.4
LAFAYETTE 30F2 2.59 19.5
OLD BAPTIST RD 46F1 1.80 15.9
OLD BAPTIST RD 46F2 1.53 13.6
OLD BAPTIST RD 46F3 0.00 11.2
OLD BAPTIST RD 46F4 0.00 13.8
PEACEDALE 59F1 0.00 3.6
PEACEDALE 59F2 0.00 7.7
PEACEDALE S59F3 0.00 12.8
PEACEDALE 59F4 0.00 43
QUONSET 83F1 0.00 3.6
QUONSET 83F2 0.00 6.6
QUONSET 83F3 0.00 7.1
WAKEFIELD 17F1 7.70 34.6
WAKEFIELD 17F2 3.00 24.1
WAKEFIELD 17F3 0.00 14.0
TOWER HILL 88F1 0.00 11.4
TOWER HILL 88F3 0.00 11.6
TOWER HILL 88F5 3.88 20.5
TOWER HILL 88F7 0.00 10.6
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TABLE 9.3.3 — Transformer Normal Loading Before Improvements

Attachment R-1-10
Page 42 of 102

Rating (MVA) Projected Load
Substation Tranf. 2018 2022 2026 2030

' SN SE | MVA |[% SN | MVA |%SN| MVA | % SN | MVA |% SN

BONNET 42 2 11.3 12.2 11.1] 98% 11.3] 100%| 11.6] 102%| 11.9]105%
DAVISVILLE 84 1 45.3 52.1 12.3| 27%| 23.6| 52%| 24.7| 54%| 26.3| 58%
DAVISVILLE 84 2A 45.1 51.8 22.8] 50%| 29.2| 65%| 31.0] 69%| 32.9( 73%
LAFAYETTE 30 1 7.6 8.6 56| 74% 57 75% 59| 77% 6.0 79%
LAFAYETTE 30 2 12.3 13.2 9.9] 80% 10.0] 81%| 10.3| 83%| 10.6| 86%
OLD BAPTIST ROAD 46 1 48.7 54.4 16.9] 35% 17.2] 35% 17.6] 36%| 18.1| 37%
OLD BAPTIST ROAD 46 2 48.9 51.9 18.4] 38% 18.7 38% 19.11 39%| 19.7| 40%
PEACEDALE 59 1 24.2 27.2 13.9] 57% 14.1] 58% 14.4] 60%| 14.8| 61%
PEACEDALE 59 2 24.2 27.2 11.2] 46% 1.3 47% 11.6| 48%| 11.9| 49%
QUONSET 83 1 25.6 26.7 9.6|] 37% 14.6] 57%| 15.0 58%| 16.4| 64%
WAKEFIELD 17 3 12.9 13.5 10.2] 79% 10.3] 80% 10.6] 82%| 10.9| 84%
WAKEFIELD 17 4 12.9 13.5 11.0] 85% 1.1 86% 11.4| 88%| 11.7| 91%
WAKEFIELD 17 5 12.9 13.5 10.5| 82% 10.7] 83% 10.9] 85%| 11.2| 87%
WEST KINGSTON 62 1 439 55.7 25.4] 58%| 25.8] 59%| 26.5| 60%| 27.4| 62%
WEST KINGSTON 62 2 75.8 93.5 41.9] 55%| 42.5| 56%| 43.5| 57%| 44.7| 59%
TOWER HILL 88 1 51 60 35.5| 70% 36.0| 71%| 36.9| 72%| 37.9| 74%
QUONSET 83 2 50 50 8.7 17%| 10.5] 21%| 12.0] 24%[ 13.3] 27%
BIPCO 1 10 11.5 4.8] 48% 4.9 49% 5.0] 50% 51 51%

TABLE 9.3.4 — Transformer Contingency Loading Before Improvements
i Contingency Loading
. Tranf, | R@fng (MVA) 2018 2022 2026 2030
Substation D.

SN SE | MVA| %SE [MVA| %SE |MVA| %SE |MVA|%SE

BONNET 42 2 11.30 12.20 0.0 0%| 0.0 0%| 0.0 0%| 0.0/ 0%
DAVISVILLE 84 1 45.30 52.10 35.1] 67%| 52.8 101%| 55.7| 107%| 59.2|114%
DAVISVILLE 84 2A 45.10 51.80 35.1] 68%| 52.8] 102%| 55.7| 108%| 59.2(114%
LAFAYETTE 30 1 7.60 8.60 0.0 0%| 0.0 0%| 0.0 0%| 0.0 0%
LAFAYETTE 30 2 12.30 13.20 0.0 0%| 0.0 0%| 0.0 0%| 0.0/ 0%
OLD BAPTIST ROAD 46 1 48.70 54.40 35.4 65%]| 35.9 66%| 36.7 68%| 37.8| 69%
OLD BAPTIST ROAD 46 2 48.90 51.90 35.4 68%]| 35.9 69%| 36.7 71%| 37.8| 73%
PEACEDALE 59 1 24.20 27.20 25.0 92%| 25.4 93%| 26.0 96%| 26.7| 98%
PEACEDALE 59 2 24.20 27.20 25.0 92%| 25.4 93%| 26.0 96%| 26.7| 98%
QUONSET 83 1 25.60 26.70 18.3| 69%| 25.1| 94%| 25.7| 96%| 26.4| 99%
WAKEFIELD 17 3 12.90 13.50 0.0 0%| 0.0 0%| 0.0 0%| 0.0/ 0%
WAKEFIELD 17 4 12.90 13.50 0.0 0%| 0.0 0%| 0.0 0%| 0.0/ 0%
WAKEFIELD 17 5 12.90 13.50 0.0 0%| 0.0 0%| 0.0 0%| 0.0 0%
WEST KINGSTON 62 1 43.90 55.70 67.3] 121%| 68.3| 123%| 70.0| 126%| 72.1|129%
WEST KINGSTON 62 2 75.80 93.50 67.3 72%|( 68.3 73%| 70.0 75%| 72.1| 77%
TOWER HILL 88 1 51.00 60.00 0.0 0%| 0.0 0%| 0.0 0%| 0.0 0%
QUONSET 83 2 50.00 50.00 18.3 37%| 25.1 50%| 25.7 43%| 26.4| 44%
BIPCO 1 10.00 11.50 0.0 0%| 0.0 0%| 0.0 0%| 0.0 0%
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TABLE 9.3.5 — Feeder Loading After Improvements
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Projected Load

SN
Substation Feeder | Rating Az AU 2L
(Amps) [ Amps | %SN |Amps| %SN | Amps | %SN Comments

BONNET 42 42F1 525 435 83%| 438 83% 450| 86%

LAFAYETTE 30 30F1 350 270 77% 0 0% 0 0% |Projected retirement 2026
LAFAYETTE 30 30F2 530 472 89% 0 0% 0 0% |Projected retirement 2026
OLD BAPTISTROAD 46  [46F1 530 435| 82%| 338 64% 347| 66%

OLD BAPTIST ROAD 46  [46F2 530 388| 73%| 390 74% 401 76%

OLD BAPTIST ROAD 46  [46F3 565 374| 66%| 421 75% 433 77%

OLD BAPTIST ROAD 46  [46F4 594 493| 83%| 376| 63% 387| 65%

PEACEDALE 59 59F1 409 170| 42%| 171| 42% 176| 43%

PEACEDALE 59 59F2 492 337| 69%| 339 69% 349 71%

PEACEDALE 59 59F3 492 378 77%| 380 77% 391 80%

PEACEDALE 59 59F4 492 380 77%| 383 78% 393| 80%

QUONSET 83 83F1 645 349| 54%| 351 54% 408 63%

QUONSET 83 83F2 490 259| 53%| 260 53% 315| 64%

QUONSET 83 83F3 645 340| 53%| 342 53% 352| 55%

WAKEFIELD 17 17F1 602 486| 81%| 489 81% 503| 84%

WAKEFIELD 17 17F2 602 524| 87%| 527| 88% 542| 90%

WAKEFIELD 17 17F3 597 415 70%| 418 70% 430 72%

TOWER HILL 88 88F1 530 399| 75%| 402 76% 413 78%

TOWER HILL 88 88F3 550 458 83%| 460 84% 473| 86%

TOWER HILL 88 88F5 530 423| 80%| 426 80% 438| 83%

TOWER HILL 88 88F7 530 417| 79%| 420 79% 432 81%

QUONSET 83 83F4 600 292| 49%| 139 23% 143| 24%

LAFAYETTE 30 30F1N 530 355 67% 365| 69%|Projected in-service 2026
LAFAYETTE 30 30F2N 425 269 63% 277| 65%|Projected in-service 2026
LAFAYETTE 30 30F3N 600 172 29% 177| 30%|Projected in-service 2026
LAFAYETTE 30 30F4N 600 280 47% 288 48%|Projected in-service 2026
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TABLE 9.3.6 — Transformer Normal Loading After Improvements

Rating (MVA) Projected Load
2025 2026 2030
Substation Tranf. ID. Comments

SN SE | MVA | % SN [ MVA | % SN | MVA (% SN
BONNET 42 2 11.3 | 12.2 9.4 83% 9.5| 84%| 9.7 86%
DAVISVILLE 84 1 45.3 | 52.1 24.5| 54%|( 24.7| 54%| 26.3| 58%
DAVISVILLE 84 2A 45.1 | 51.8 30.8| 68%| 27.9] 62%| 29.6| 66%
LAFAYETTE 30 1 76 | 8.6 58| 77%| 0.0 0%]| 0.0] 0%|Projected retirement 2026
LAFAYETTE 30 2 12.3 | 13.2 10.2| 83% 0.0 0%| 0.0 0%|Projected retirement 2026
OLD BAPTIST ROAD 46 1 48.7 | 54.4 17.5| 36%| 16.4| 34%| 16.9( 35%
OLD BAPTIST ROAD 46 2 48.9 | 51.9 19.0 39%| 16.6| 34%| 17.0| 35%
PEACEDALE 59 1 24.2 | 27.2 11.8] 49%| 11.9] 49%| 12.2] 51%
PEACEDALE 59 2 24.2 | 27.2 15.5| 64%| 15.6| 64%| 16.0| 66%
QUONSET 83 1 25.6 | 26.7 14.9] 58%| 15.0| 58%| 16.4| 64%
WAKEFIELD 17 3 12.9 | 13.5 10.5| 81%| 10.6| 82%| 10.9| 84%
WAKEFIELD 17 4 12.9 | 13.5 11.3| 88%| 11.4| 88%| 11.7] 91%
WAKEFIELD 17 5 12.9 | 135 9.0| 70% 9.0 70%| 9.3 72%
WEST KINGSTON 62 1 43.9 | 55.7 25.4| 58%| 25.5| 58%| 26.3] 60%
WEST KINGSTON 62 2 75.8 | 93.5 41.8| 55%| 42.1| 55%| 43.3| 57%
TOW