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2019 SYSTEM RELIABILITY PROCUREMENT REPORT

Introduction

The Narragansett Electric Company’s d/b/a National Grid (National Grid or Company) is
pleased to submit this annual System Reliability Procurement Report (SRP Report) for
2019 to the Rhode Island Public Utilities Commission (PUC). The SRP Report has been
developed by National Grid in collaboration with the Energy Efficiency Collaborative
(the Collaborative).t

This SRP Report is submitted in accordance with the Least Cost Procurement law, R.I.
Gen. Laws 8§ 39-1-27.7, the basis for which is the Comprehensive Energy Conservation,
Efficiency, and Affordability Act of 2006 (as amended in May 2010),? and the PUC’s
revised “System Reliability Procurement Standards,” approved by the PUC in Docket
No. 4443 (SRP Standards).® This Plan is being jointly submitted as a Stipulation and
Settlement (Settlement) between the Rhode Island Division of Public Utilities and
Carriers (Division), the Energy Efficiency and Resource Management Council
(EERMC), Acadia Center, People’s Power & Light, the Rhode Island Office of Energy
Resources (OER), and National Grid (together, the Parties), and addresses -a range of
topics discussed by members of the Collaborative regarding the Company’s SRP Report
for calendar year 2019.

Section 2.1(D) of the SRP Standards requires that the Company identify transmission e
and distribution (T&D) projects that meet certain screening criteria for potential non-

t Members of the Collaborative presently include the Company, the Division, TEC-RI, People’s Power &
Light, and Acadia Center, along with participation from the OER Office, several EERMC members, and
representatives from the EERMC’s Consulting Team.

2The Comprehensive Energy Conservation, Efficiency and Affordability Act of 2006 (the 2006 Act)
provides the statutory framework for least cost procurement, including system reliability in the State of
Rhode Island. The 2006 Act provided a unique opportunity for Rhode Island to identify and procure cost-
effective customer-side and distributed resources with a focus on alternative solutions to the traditional
supply and infrastructure options. Overtime, these alternative solutions may deliver savings to customers by
deferring or avoiding distribution system investment, and improving overall system reliability.

3The Least Cost Procurement law, R.l. Gen. Laws § 39-1-27.7, requires standards and guidelines for
“system reliability” that include the “procurement of energy supply from diverse sources,” including, but
not limited to, renewable energy resources, distributed generation, including but not limited to, renewable
resources and cost-effective combined heat and power systems, and demand response designed to, among
other things, provide local system reliability benefits through load control or using on-site generating
capability. On June 10, 2014, in Docket 4443, the PUC unanimously approved revised standards for
system reliability, finding that the standards were consistent with the policies and provisions of R.l. Gen.
Laws 39-1-27.7.1(e)(4),(f) and R.I. Gen. Laws § 39-1-27.7.3.
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wires alternative (NWA) solutions that reduce, avoid, or defer traditional T&D wires
solutions. NWAs are targeted actions by customers or the utility that promote the deferral
of a specific Company investment in transmission or distribution infrastructure. Section
2.1 (1) of the SRP Standards further require the Company to submit, by November 1 of
each year, an SRP Report that includes, among other information, a summary of where
NWAs were considered, identification of projects where NWAs were selected as a
preferred solution, an implementation and funding plan for selected NWA projects,
recommendations for demonstrating distribution or transmission projects for which the
Company will use selected NWA reliability and capacity strategies, and the status of any
previously approved NWA projects.

National Grid seeks approval of this 2019 SRP Report in accordance with the guidelines
set forth in Section 2.1 of the SRP Standards.

Summary of the Company’s Proposal

This 2019 SRP Report includes a review of the infrastructure projects studied for NWA
potential, a discussion of the work the Company has been doing to create the Rhode
Island System Data Portal (Portal) and associated marketing and engagement plan,
updates on the load curtailment NWA Pilot (Pilot) in Tiverton and Little Compton,
updates on the Little Compton Battery Storage Project (Project), discussion on the South
County East NWA opportunities, #we-one new program proposals, and a discussion on
locational incentives in Rhode Island.

The Company is providing an update on the development and rollout of the Portal, as
well as an update on the associated customer engagement and marketing campaign plan
for the Portal. The marketing campaign is part of an effort to promote the Portal to
potential distributed energy resource (DER) solution providers and to increase industry
knowledge of the Portal and incentives available through existing Company and state
programs for conservation, peak load relief, and renewable energy projects in highly-
utilized areas. The Company intends to continue the marketing campaign effort for the
Portal through the 2019 calendar year.

As part of this 2019 SRP Report, the Company is providinges an update on the final
evaluation of the Tiverton NWA Pilot and its scheduled conclusion, which the eCompany
proposed in the 2012 System Reliability Procurement Report — Supplement (2012 SRP
Report) and which the-was subsequently approved by PUC appreved-in Docket 4296.

Fhe-An nrew—NWA project is proposed in this Report, which is—s called the Little
Compton Battery Storage Project (Project). The Little- Cempton-Projectwhich includes a
battery storage system that will be installed in Little-ComptonTiverton, Rl and-which is
capable of providing 1 MWh of energy storage at a level of 250 kW of continuous peak

National Grid 2019 System Reliability Procurement Report



The Narragansett Electric Company

d/b/a National Grid

2019 System Reliability Procurement Report
Docket No.

Page 6 of 3150

load relief in the areas of Tiverton and Little Compton. #The battery storage system
would operate between the hours of 3:30pm and 7:30pm during the months of June
through September. Although the Little-Compton-Project is located in the same footprint
as the Tiverton NWA Pilot and is intended to further defer the $2.9 Million substation
upgrade detailed in the Tiverton NWA Pilot proposal in Docket 4296, the Little-Compton
Project is a separate effort from the Tiverton NWA Pilot.

Additionally, a new program is proposed in this Report, which is called the Customer-
Facing Program Enhancement Study (Study). The Study will gather lessons learned and
relevant research to use in development and testing of novel customer engagement
approaches. These approaches will be designed to increase enrollment, participation, and
retention in customer programs that can be used for demand response. The Company
will carry out the Study in three phases in partnership with experts from the University of
Rhode Island, with phases 1 and 2 taking place in 2019. ( Formatted: Font: (Defautt) Times New Roman )

The Company estimates that approximately $459,300 399:300-in incremental costs will
be required in 20189 to implement the projects and initiatives detailed in this Report. The
Company is requesting recovery for these funds and a four-year commitment to the
Project funding, subject to additional budget funding requests to be made in the-2019;
2020, and-2021, and 2022 SRP Reports.

’Consideration of NWAs in System Planning\ Commented [CM1]: Section existed in last year’s SRP 2018

Plan, most text has been updated to reflect status and info for current
year SRP 2019 Plan

Formatted: Normal, Left ]

All transmission and distribution needs continue to be screened for NWA feasibility. To<
determine whether an NWA solution is feasible, the Company screens traditional solution
transmission and distribution projects against the criteria listed in Section 2.1(D) of the
SRP_Standards, which are aligned with the Company’s internal planning document.
There are two important distinctions in how the Company checks for NWA suitability.
First, and most important, is the NWA screening and analysis that is included within
comprehensive distribution planning. Within such efforts or studies, NWA screens are
applied against an identified issue, opportunities are investigated to adjust one or more of
the screening criteria, and partial NWA opportunities are investigated. The second NWA
screen is done when the projects are initiated in the Company’s project management
system. All projects, including those originating for comprehensive distribution planning
analysis, are ultimately included as an entry in the project management system.
However, many other projects not subject to planning analysis are also created.
Therefore, the Company conducts a second NWA screen on all the projects created in the
management system to be sure an opportunity is not missed. The other projects can be
driven by customer requests, public requirements, or created from programs such as cable
replacement programs or Energy Management System (EMS) expansion programs.
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While necessary to ensure an NWA opportunity is not missed, it is typically standard
practice to apply the NWA screening guidelines to these other projects.

Company determines that an NWA solution is feasible, #-the NWA solution is fully
developed and then proposed through the next SRP Report. If a wires solution is the best
option, then that traditional solution project is fully developed and incorporated into the
Company’s Electric Infrastructure, Safety and Reliability Plan (ISR Plan)*.

To determine whether an NWA solution is feasible, the Company first screens traditional
solution transmission and distribution projects against the criteria listed in Section 2.1(D)
of the SRP Standards, which are aligned with the Company’s internal planning document.
There were 48X traditional-selutiendiscretionary distribution projects initiated within the
Company’s project management system between April 1, 2017 and March 31, 2018 and
all were determined to be ineligible for NWA consideration. A table detailing the
projects reviewed and the reasons for their NWA ineligibility is provided in Appendix 4.

The Company is also continuing to progress its NWA consideration in its distribution
area studies, including the South County East (SCE) Area Study. The Company

4 Notably, newly initiated projects comprise only part of the budgets and assets that are included in the
Company’s Electric ISR Plan, which includes all projects that will be part of the Company’s capital
investment portfolio in a given year, which typically includes multi-year projects that may already be in
progress. Also, projects that ultimately do not pass NWA screening in a given year may not always be
included in the ISR budget for that year due to a variety of constraints. Instead, these projects will be
proposed as the ISR budgets allow in future years. Therefore, it is possible that there may be projects and
budgets related to load growth in the ISR that are not included in the screening conducted for this Report.
Once a solution is chosen for either a transmission or distribution project
, it is not screened for NWA feasibility again.
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identified 3-three NWA opportunities in the SCE study, in the towns of Narragansett,
South Kingstown, and Exeter. The Company is actively pursuing Requests for
Information (RFIs) with solution providers to test the market for NWA solutions in these

areas.
Table 11: South County East Study - NWA Analysis [Formatted: Check spelling and grammar
Traditional Wi
Area Load Relief Traditional Wires Option radltlon.a res | Formatted: Font: Bold
Option

Narragansett 2.7 MW |Feeder upgrade/reconfiguration $2.50M
South ; .
Kingstown 2.0 MW |Feeder upgrade/reconfiguration $1.25M
Exeter 0.7 MW |Feeder upgrade $1.50M
Total 5.4 MW $5.25M | Formatted: Font: Bold

« [ Formatted: Font: Bold

Additionally, the Company has some is-epen-to-—re-evaluating-NWA opportunities that ~ ( Formatted: Normal, Left

were identified in past Area Studies that are pending re-evaluation.-fer-theseprejects-that
are-not-in—past-or-thepresent—year’s+SR-filings: A specific timeline would need to be
settled upon for re-evaluation.review—howeverthe The Company recognizes that NWA
technology costs change over time, and projects that might not have been viable at the
time of study when—compared-—to—traditional-wiresprojects—might become viable if
technology costs decrease over timewere-lowered.

Table 2: NWA Areas to be Re-Evaluated < { Formatted: Caption
Study Area | Load Relief Traditional Wires Option < { Formatted Table
East Bay 12-15 MW |[Substation expansion, Feeder installation - Bristol
Providence 3.9 MW |Substation expansion, Feeder installation - Geneva
Providence 2.3 MW |Substation expansion, Feeder installation - Geneva

The Company shall also issue, by December 31, 2019, at least two new requests for
proposals (RFPs) from third-party developers for the purchase of a set of NWA
resources. The decision on where to locate the NWASs will be based on the information
provided in the Portal, as well as on distribution area studies. The location-based avoided
costs referenced in the 2018 SRP Report would be used as the maximum amount payable
for NWA resources. Any contracts to procure NWAs would have to be approved by the
Rhode Island PUC as required for all non-tariff contracts.
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The figure belew—on the following page is a Distribution Planning Study Process
flowchart, which outlines the major steps and study-based inputs in the overall area study
process. The Company plans to continue analyzing its current NWA screening and
development processes to determine how NWAs might be best considered as both
complete and partial solutions.
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Ciather Svstem Data and develop a
scope that details the study area
| Company Standards =1 boundaries and concerns.

Figure 1: Distribution Planning Study Process Flowchart
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Rhode Island System Data Portal & Heat Map Resources
This section provides an update for thise RI SRP 2019 Plan2019-SRP-propesal-
regarding the Rhode Island System Data Portal and associated resources.

The 2018 SRP docket proposed the beginning-initial work on the Rhode Island System
Data Portal. Future work and costs related towerk-en the Portal iswitis—be included in
the_ rate cases under Docket 4770. The initial version of the Portal went live on
June 301, 2018. Fhis-The Portal includess:

1. Company Reports-trformation
a. Distribution Planning Study Process
b. Distribution Planning Criteria
c. 2018 Electric Peak (MW) Forecast
d. Electric Infrastructure, Safety and Reliability (ISR) FY 2019 Proposal
2.6.2018 System Reliability Procurement (SRP) Report <

2. Distribution Assets Overview
a. Specific Distribution Feeder and Substation Information (Feeder ID,
operating voltage, etc.)
b. Summer Normal Rating
¢. 2017 Recorded {Loading, and fForecasted {Loading to 2027-

3. Heat Map
a. An interactive color coded map of Distribution Feeders based on 2018
forecasted load compared to Summer Normal Rating—Fhis
a-b.-pProvides information on circuits that would benefit from DER
interconnection for load relief, and on circuits that have existing capacity
for load projects, like charging stations, heat pumps, etc.

4. Hosting Capacity

4-a.The Hosting Capacity Map is still under development with a planned go+
live date of September 30", -2018)

a-b.Substation ground fault overvoltage protection (3V0) status; {installed or
not, if 3VO0 is in construction or slated for construction, and the proposed
in service date}

b.c.Distribution  Feeder interconnected and in-—process Distribution
Generation_amounts

The Company is continuing to finalize the Hosting Capacity interactive map for the Data
Portal. This requires additional modeling and analysis for color coding of feeders based
on maximum Hosting Capacity.
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Market Engagement with NWAs

The Parties agree that there may continue to be additional opportunities for installations
of technologies that reduce peak load outside of the Company’s consideration—and
propesal-of-cost-effective-NWA-projeets.  To nurture these inherent opportunities with
the work the Company is doing on the Portal, and to encourage DER solution providers
to support the strategic deployment of these solutions to benefit constrained areas, the
Company proposes to continue to develop and deploy a marketing and engagement plan
in 2019. The plan will build on the results of the 2018 plan.

Theis proposed marketing and engagement plan would promote the Portal and heat map

resources described in the previous section, and-as-they-become-available—The-marketing
and-engagement-plan-weuld—alse promote incentives already available through existing

Company and state programs (e.g. net metering, Re-growth, and the ConnectedSolutions
Demand Response program).

By March 31, 2019 the Company weuld-will develop and share with the Parties the
marketing and engagement plan with proposed tracking mechanisms to capture its
effectiveness. The 2019 marketing and engagement plan is a continuation of the already

live 2018 marketing and engagement plan The-Company-wit-work-with-the-Parties-over
depedbe-ma oo tao o thonelancmeehon s,

Customer Engagement Funding Plan

The Company proposes a simiar-budget similar to 2018 of $124,800 to support this
initiative in 2019. The Company wetHd-useproposes $80,000 to support the creation and
dissemination of marketing materials and tracking mechanisms, and—TFhe—Company
would—use $44,800 to support administrative costs associated with managing the
development of the materials within the Company and with vendors, as well as managing
theto—develop tracking and evaluation processes to determine the initiative’s
effectiveness.
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\F‘Ol-ecasted Load Growth for NWA Opportunities Commented [CM2]: Section also existed in last year’s SRP

2018 Plan as a subsection, upgraded to a full section and updated to

. . . . . flect statt d info f t SRP 2019 PI
This section provides an overview and update on forecasted load growth for areas ine T BED I LT ERI G an

Rhode Island that have potential NWA opportunities. ( Formatted: Normal

Forecasted Load Growth in the Tiverton Area

The Company’s distribution system serves close to 500,000 electric customers in 38
cities and towns in Rhode Island. The residential class accounts for approximately 41%
of the Company’s total Rhode Island load, the commercial class accounts for
approximately 49%, and the industrial class accounts for approximately 10%.

The Tiverton and Little Compton annual weather-adjusted summer peaks are expected to
increase at average annual growth rates of 0.3% and 0.1% respectively for the next 10
years, which are both greater rates than the statewide average annual growth of -0.2%.

The forecasted load growth rates for cities and towns in Rhode Island are shown in

Appendix 1.
< Formatted: Heading 1, Adjust space between Latin and
Asian text, Adjust space between Asian text and numbers
3 “] 3 Commented [CM3]: Section also existed in last year’s SRP
’TlVertOll N A PllOﬂ 2018 Plan, most text has changed to reflect status and info for

In accordance with the scheduled plan and as proposed in the 2018 SRP Report, the LG e

Tiverton NWA Pilot ended on December 31, 2017. The following sections include the
roest-updated-information-abeut-updates on the Pilot since the 2018 SRP Report was filed
in Docket 4756. This information is included here beth-in keeping with the reporting
seen in past SRP Reports, as well as-and to help clarify the reasons the Company is not
proposing to extend the Pilot beyond 2017.

Implementation

The following sections provide details on the implementation of the Pilot’s most recently
completed year of activities and a progress report on the current year’s activities to date.
For more information regarding the implementation activities in previous years, please
review past SRP Reports.

2017 Summary

In 2017, the Company proposed a plan to ereate-the-remainingachieve additional annual
peak savings in order to achieve its 1 MW reduction per-year-goal. The plan entailed
decreasing the focus on the targeted Energy Efficiency (EE) and Demand Response (DR)
efforts and increasing focus on a market-based solution procured through an-a Request
for Proposal (RFP) process. Hewever—tThe incentives offered in 2016 continued to be
marketed and made available for customers_in 2017.
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The 2017 campaign included a kickoff newsletter and series of direct mailings that
contained information designed to increase customer understanding of how demand
response events work and to comprehensively describe fulhy-comprehending-deseribing
the benefits of the Pilot’s EE and DR measures to the entire community. As in previous
years, the communications were crafted to deliver different messages to beth—Pilot
Participants (those previously engaged in any level of Pilot energy-saving activity) and to
Non-Participants.

Additionally, in August 2017, the Company explored native ads on Facebook that
directly targeted customers in the towns of Little Compton and Tiverton-eirectly. These
ads featured the DemandLink messaging and were designed to create more awareness to
support direct mail outreach.

As was the case in previous years, all marketing components in 2017 have directed
customers to make contact via the online email form, centralized toll-free phone number
or email to learn more about the program and sign up. RAM Marketing received these
calls and emails;ane-then-, pre-qualified interested customers, and sent the resulting leads
to RISE Engineering for scheduling. Pre-qualification consisteds of verifying the
customer’s address and account on the Pilot area list, ascertaining the existence of
broadband internet/Wi-Fi and either central or window AC units, and determining
customer interest in each rebate.

TFo-date;e0utreach to Pilot customers in 2017 has-produced +79-224 pre-qualified leads
for the enhanced DemandLink incentives compared with 215-428 leads for the same
period in 2016, and 435-730 leads in 2015.

Table 32: Penetration of Interested Pilot Leads 20187

Pilot Year (through month)

Leads Generated

Customer Penetration*

2012 (December) 209 4.2%
2013 (December) 1061 21.3%
2014 (December) 655 13.2%
2015 (December) 730 14.7%
2016 (December) 428 8.6%
2017 (AugustDecember) 179224 3:6%4.5%
Jotal through August-17December 31, 32573,302 65.6%66.5%

2017

* Based on total of 4970 available Pilot customer phone numbers

The number of qualified leads for measures other than the EnergyWise home energy
assessments was much lower than in previous years during the same time period. The
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Company believes that this is due in part to the fact that the Pilot reaches a saturation
point with customers who respond to telemarketing.

To close out the remainder of this—year2017, the eCompany will-makemade another
aggressive—active push to engage as many eligible customers as possible to

participateereate—as—much—participation—as—pessible.  This push wit-included a second

telemarketing pass, direct mail, social media, and email marketing.

Twenty-three DR events were initiated from July through September 2017 5.
Approximately half of these events were triggered by a forecasted need on the feeder,
while the rest were triggered based on weather conditions. Preliminary event data from
the Pilot’s demand response management System (DRMS) provider, Whisker Labs,
indicates that approximately 60-65% of thermostats are-fully participateirg in the event.
Six—Eight to teneight percent (8-10%) of thermostats opt out while the event is in
progress, and approximately 27% are-opting out either prior to the event set points going
live or were-are not in cooling mode when the event was-is triggered.

In late 2016, the Company began a solicitation process to procure a peak-shaving solution
from the market._ The Regquest-forPropesals(RFP} was released in November, and the
process concluded in January with a successful bid for a battery storage project._ The
Company worked diligently with the chosen vendor throughout 2016 to position the
battery for service by the end of the year._ However, due to delays in equipment selection
affecting the interconnection process, the project’s timeline has been pushed out into
20482019. _In recognition of the timeline associated with the Pilot and the value of
implementing this energy storage project, the Company is proposing to sphit-separate this
battery storage effort fromeut-of the Pilot and promote the battery storage effort as its
own NWA project proposal, the Little Compton Battery Storage Project. _Details of this
new-proposal are given in later sections of this Report.

Regarding participation and kW savings metrics, please refer to the National Grid Rhode
Island System Reliability Procurement Pilot: 2012-2017 Summary Report in Appendix 3.

In accordance with the scheduled plan and as proposed in the 2018 SRP Report, the
Tiverton NWA Pilot ended on December 31, 2017.

Final Closeout of Pilot
With the conclusion of the Pilot finished-at the end of the 2017 calendar year, the only
remaining activities for the 2018 calendar year are the final evaluation efthe-Piet-and the

final notification to customers-ef-Pilot-completion.

5 There were no events triggered in June 2017 due to mild weather conditions.
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The final notification to customers of the Pilot’s completion occurred on June 5, 2018 via
email. The email notification was sent to all customers participating in the Pilot that had
email addresses still subscribed for the Company’s notifications. All customers
participating in the DemandLink demand response program of the Tiverton NWA Pilot
have been automatically enrolled in the ConnectedSolutions program to allow them to
continue participating in demand response events. Email services and metrics were
provided by Questline.

The final evaluation of the Pilot is described in the Evaluation section that follows.

Evaluation

A final evaluation of DemandLink, National Grid’s load curtailment pilot (Pilot),
Demandbink; in Tiverton and Little Compton Rhode Island was completed in July 2018
by Opinion Dynamics Corporation (ODC). The final evaluation report is included in
Appendix 3. _The final evaluation examined the effectiveness of each of the

strategies employed by the Company to deliver 1 MW of load relief by 2017 (the last
year of the pilot) to defer the new substation feeder for 4 years, from 2014 to 2018. These
strategies included (1) implementation of the DemandLink Programmable Controllable
Thermostat Program, (2) enhancement of existing statewide energy efficiency offerings,
and (3) introduction of new SRP-specific energy efficiency offerings.

The final impact evaluation found that the Pilot fell short of its 1 MW load reduction
goal. However, the Pilot’s initial progress postponed the investment of the wires
alternative that would have occurred in 2014, if not earlier. The investment in the
substation upgrade was further deferred due to slower than expected load growth and
cooler summer temperatures in 2017.
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Figure 2: Cumulative Load Impacts (kW) Compared to Goal
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The evaluation found that the EnergyWise and Small Business Direct Install programs
were the largest contributors to total load impacts, with 152 kW (48% of the total) and 96
kW (31% of the total), respectively. Demand response events accounted for 36 kW (11%
of the total).

Key Findings and Recommendations
The final evaluation provided the following key findings and recommendation for any
future program offerings.

1. Demand Response

The Pilot resulted in lower than expected savings from residential demand
response events. The evaluation found three main ehallenges-contributing factors
to this outcome: (1) low enrollment in the program; (2) significant connectivity
issues, especially for participants with window AC; and (3) an event strategy that
resulted in lower than expected hourly per household event savings.
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Table 45: Summary of Demand Response Impacts

Per-Thermostat Impact Mean # of
Program Year # of Events Runtime KWe Thermostflts In Progrezm Impact
Reduction Analysis®
Central AC
2014 3 8.6% 0.32 176 56
2015 15 13.3% 0.49 155 76
2016 18 10.9% 0.40 115 46
2017 15 14.8% 0.52 68 36
2014 3 n/a 0.07 28 2.0
2015 15 n/a 0.04 14 0.6
2016 15 n/a 0.045¢ 0.4 0.018
2017 n/a

In addition to the key findings, tFhe evaluation provided several recommendations for the

Company to consider in future demand response programs:

1. Future programs should not rely on equipment that requires customer
action or reinstallation each year. The window AC plug devices used
in the Pilot were discontinued in 2016 due to significant connectivity

issues and misuse by customers.

2. Deploy the following changes to the demand response strategy to
increase the savings per thermostat:
a. Deploy a more aggressive offset strategy for events (ex. 3°F or
4°F set point) or consider cycling of the unit instead.

b. Maintain the event length at 3 hours to avoid negative savings

in the last hour of the event.
c. Consider precooling before event.
d. Only call events when peak demand is predicted.

3. Conduct additional testing of central AC thermostats to confirm

connectivity before events begin.

2. Enhancement of existing statewide energy efficiency offerings

National Grid’s enhancement of existing statewide offerings was the most
successful component of the pilot, contributing 255 kW, or 81%, to total pilot
load impacts. There were two main limitations to this strategy reaching 100% of
its goal. First, lighting measures accounted for the vast majority of the savings in
the EnergyWise Program. While these measures contributed significantly to the
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savings in the early years of the pilot, the changing baseline for residential
lighting measures (due to EISA standards) resulted in decreased savings from
these measures over time. The second barrier was the determination that it was
too costly to obtain the needed participation in the small business sector that
caused the Pilot to capture the full potential for savings from this population of
customers.

The evaluation recommends that targeted energy efficiency continued to be
utilized in future initiatives. However, the Company should diversify away from
lighting measures and consider new outreach channels to reach small commercial
customers.

3. Pilot-specific energy efficiency offerings

The Company deployed two Pilot-specific energy efficiency offerings — rebates
for new energy efficiency window AC units and window AC recycling. Overall,
these new rebates generated 25.2 kW in peak load reductions (8% of pilot totals).
The majority of these impacts came from recycling inefficient window AC units
withewt-and not replacing them with a new unit. The evaluation determined that
the largest barrier to this strategy’s success was due—to—lack of customer
awareness. Only 38% of eligible customers were aware of these offerings.

The evaluation determined there are still significant savings opportunities for
these measures in the Pilot area. Ahmest-Approximately 4 out of 10 customers in
the Pilot area indicated they used or planned to use window AC to cool their
home in the summer. In addition, 19% of customers had window AC units that
they no longer used or that they were thinking about replacing in 2017. In order to
reach these customers, the evaluation recommends that any future efforts should
deploy more focused outreach on these two measures and consider offering time-
limited enhanced rebates to increase participation.

With the end of the Pilot and the planned battery storage pilot, it no longer makes
sense to deploy the window AC rebate and recycling measures as a deferral
strategy. However, the recommendations and results of the evaluation for these
measures will be considered by the Energy Efficiency strategy team for any future
offerings to coastal communities, as well as to other future initiatives.

The Company plans to apply the results of this evaluation and the lessons learned over
the course of the Pilot to future initiatives. While the Pilot did not meet its 1 MW
reduction goal, the Company gained valuable insight into customer behavior, marketing
effectiveness, and demand response strategies that will help improve customer offerings
in the future.
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Pilot Benefit Cost Analysis

The benefit cost calculations for this pilot have been completed using the Total Resource
Cost test.5 Figures for pilot years 2012 through 20187 have been updated to reflect actual
results, year-end projections and data from the EE impact evaluation, as applicable.

SFor a detailed description of the cost and benefits associated with the cost-effectiveness framework, see
2012 SRP Report - Supplement, February 1, 2012, Docket 4296.
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Table S-2: Summary of Cost Effectiveness for Tiverton NWA Pilot “« ( Formatted: Caption
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Table S-2
System Reliability Procurement - Tiverton/Little Compton
Summary of Cost Effectiveness ($000)

2012 2013 2014 2015 2016 2017 2018 Overall
Benefits $179.0] $1325.4| $1,033.3] $1,281.1 $687.7, $568.0! $0.0] $5,074.6
Focused Energy Efficiency Benefits* $90.2| $1,015.1 $716.7| $1,024.8] $435.0 $66.94 $0.0| $3,348.7|
SRP Eneray Efficiency Benefits? $88.8 $310.4] $136.8] $78.0 $88.1 $341.6] $0.0[ $1,043.7]
Demand Reduction Benefits® $0.0 $0.0 $5.6 $6.8 $5.3 $11.3 $0.0 $28.9
Deferral Benefits* $0.0 $0.0 $174.2 $1715 $159.4 $148.2 $0.0 $653.3)
Costs $133.4 $672.4] $569.3| $1,029.4! $611.1] $510.9] $90.8| $3,617.4
Focused Energy Efficiency Costs® $46.6 $331.1 $195.8 $529.3] $280.1] $281.3] $0.0[ $1,664.1
System Reliability Procurement Costs®” $86.8 $341.3 $373.5] $500.2 $331.0 $229.6 $90.8| $1,953.3
Benefit/Cost Ratio 1.34 1.97 1.81 1.24 113 111 - 1.40

Notes:

(1) Focused EE benefits in each year include the NPV (over the life of those measures) of all TRC benefits associated with EE measures installed in that year that are being
focused to the Tiverton/Little Compton area.

(2) SRP EE benefits include all TRC benefits associated with EE measures installed in each year that would not have been installed as part of the statewide EE programs.

(3) DR benefits represent the energy and capacity benefits associated with the demand reduction events projected to occur in each year.

(4) Deferral benefits are the net present value benefits associated with deferring the wires project (substation upgrade) for a given year in $2014.

(5) EE costs include PP&A, Marketing, STAT, Incentives, Evaluation and icipant Costs i with statewide levels of EE that have been focused to the Tiverton/Little
Compton area. For the purposes of this analysis, they are derived fromthe planned ¢/Lifetime kWh in Attachment 5, Table E-5 of each year's EEPP in the SF EnergyWise and
Small Business Direct Install programs. These are the programs through which measures in this SRP pilot will be offered.

(6) SRP costs represent the SRPP budget which is separate from the statewide EEPP budget, as well as SRP participant costs. The SRP budget includes PP&A, Marketing,
Incentives, STAT and Evaluation.

(7) All costs and benefits are in $current year except for deferral benefits.

(8) 2012-2017 numbers have been updated to reflect year end data. 2018 numbers reflect year end projections.

Table 8-2
System Reliahility Procurement - Tiverton/Little Compton
Summary of Cost Effectiveness (3000)

2012 2013 2014 2015 2016 2017 Overall
Benefits $179.0| §1,325.4| $1,033.3] 51.281.1 $687.7 $668.5| $5,175.0]
Focused Energy Efficiency Benefits’ §90.2| §1.,015.1 $716.7| $1.,024.8 §435.0 §497.6| $3.,779.4
SRP Energy EfﬁciencyBeneﬂts“ §8g8 §310.4 5136.8 §78.0 §88.1 §11.3 $713.3
Demand Reduction Benefits® $0.0 $0.0 s$5.6 $6.8 §$53 §11.4 §29.0]
Deferral Benefits” $0.0 $0.0 $174.2 $171.5 §159.4 §1482 $653 3]
Costs $133.4 $672.4 $569.3| $1,029.4 §611.1) S$1,122.6) S$4,138.3
Focused Energy Efficiency Costs” 5466 $331.1 51958 55293 52801 5804.0) 52.186.9
SystanReIiabi]it_vPrncmanmtCostsE ! 386 8 83413 33735 35002 §331.0 $318.6) $1.951.5
Benefit/Cost Ratio 1.34 1.97 1.51 1.24 1.13 0.60 1.25

Notes:

(1) Focused EE benefits in each yearinclude the NPV (over the life of those measures) of all TRC benefits associated with EE measures installed in that year that are
being focused to the Tiverton/Little Compton area

(2) SRP EE benefits include all TRC benefits associated with EE measure s installed in each year that would not have been installed as part of the statewide EE
programs

(3) DR. benefits represent the energy and capacity benefits associated with the demand reduction events projected to occurin each year

(4) Deferral benefits are the net present value benefits associated with defemring the wires project (substation upgrade) for a given vearin $2014.

(3) EE costs include PP& A, Marketing, STAT, Incentives, Evaluation and Participant Costs associated with statewide levels of EE that have been focused to the
Tiverton/Little Compton area. For the purpases of this analysis, they are derived from the planned ¢/Lifetime KWhin Attachment 5. Table E-5 of each year's EEPP
in the SF EnergyWise and $mall Business Direct Install programs . These are the programs through which measures in this SRP pilat will be offered

(6) SRP costs represent the SRPP budget which s s eparate from the statewide EEPP budget, as well as SRP participant costs. The SRP budgetincludes PP&A,
Matketing, Incentives, STAT and Evaluation.

(7y All costs and benefits are in Scutrent year except for deferral benefits

(8) 2012-2016 numbers have been updated to reflect year end data. 2017 numbers reflect vear end projections.
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The Pilot remains cost effective over its life, with a benefit/cost ratio of 1.4025 as shown
in Table S-2 above._ Each year is also cost effective on its own, aside from 2018 which
has been previously designated for final post-Pilot evaluation.—exeept—for2017—Fhe

All costs and benefits in this analysis are in current year dollars, meaning that the avoided
costs are inflated for each year._ The savings associated with this Pilot are categorized in
the same way as the benefits._ These savings are shown in Table S-4 of Appendix 2._ As
projected, the Pilot has created over $5 million in benefits in the Tiverton/Little Compton
area over its six-year lifetime. For each $1 invested, this Pilot created $1.25-40 of
economic benefits over the lifetime of the six-year investment.

Coordination with SRP Solar DG Pilot

Between 2015 and 2017, the Office of Energy Resources (OER) in coordination with
National Grid conducted a pilot program to understand the feasibility and practicality of
using solar PV distributed generation (DG) to reduce peak load in the towns of Tiverton
and Little Compton sufficiently to defer system upgrades (referred to as the Solar DG
Pilot). Through targeted Solarize campaigns and other outreach, 57 residential and 1
commercial-scale customer installed 649 kKW of aggregate solar capacity. Importantly,
the pilot used incentives to encourage participants to install westward-facing solar
systems to better align the timing of PV output with peak demand.

The Solar DG Pilot was evaluated in its entirety by an independent evaluation in 2018,
which included an impact evaluation of aligning DG with peak demand and a process
evaluation of program delivery and customer perspectives. The Solar DG Pilot
evaluation report” may be found on the OER website8. Evaluators found the incentive
structure, while confusing, did promote adoption of westward-facing solar systems,
which increased peak PV output. However, maximum electric system peak demands
occurred later in the day than peak PV output, limiting the effectiveness of solar DG in
reducing peak loads on the feeders. Ultimately, the installed capacity through the pilot
did not achieve the 250-kW peak load reduction target. Lessons learned from the Solar
DG Pilot will inform future consideration of solar DG as a mechanism for reducing peak
load as well as program delivery, implementation, and incentive structure for solar DG as
a component of future NWA projects.

7 Shaw, Shawn, et al. System Reliability Procurement Distributed Generation Pilot Evaluation Report.
Rhode Island Office of Energy Resources, 2018, System Reliability Procurement Distributed Generation
Pilot Evaluation Report, www.energy.ri.gov/documents/SRP/2018-srp-dg-pilot-emv-final-report.pdf.

8 “The OER System Reliability Procurement Solar DG Pilot Project.” State of Rhode Island: Office of

Energy Resources, Rhode Island Office of Energy Resources, 2018, www.energy.ri.gov/electric-gas/future-
grid/oer-system-reliability-solar.php.
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fLittle Compton Battery Storage Project \

Project Proposal

For 20482019, the Company proposes the Little Compton Battery Storage Project
(Project), which will include a battery storage system to be installed in Litte
ComptenTiverton, RI to provide peak load relief._ The storage system will be capable of
providing 250 kW of continuous peak load relief in the areas of Tiverton and Little
Compton between the hours of 3:30pm and 7:30pm during the months of June through
September.

The Project would provide load relief in the same geographical footprint as, and is the
successor NWA project to, the Tiverton NWA Pilot._ A request for proposals (RFP)
solicitation for an integrated NWA solution Fhe-RFP-was previously approved within the
2017 SRP Report in Docket 4655 as part of the Tiverton NWA Pilot. The Company
completed the RFP in early 2017, resulting in a battery storage project as the winning bid.
However, during the process of implementation, the project was delayed and could not be
installed by the summer of 2017 as planned._ It was again proposed in the 2018 plan, but
due to unforeseen delays in construction scheduling and equipment availability, it was
not installed and operable for the summer of 2018. Currently the project is still being
worked on and details being documented in order to move forward with the installation
later in 2018 or early 2019 to be operable for the summer of 2019. As a result of these

delavs the Companv is proposmq the Prolect as an |ndependent effort in 2019 AS—&—FESHH

The battery vendor proposes to engineer, procure, construct, and install a 1 MWh
advanced battery storage solution (the “Battery”) designed to deliver 250 kW of peak

Ioad rellef for 4 hours. The Battery—tha% would be Iocated at the I:rttle—eempteﬂ—'Fewn

Gempten—Rﬂwerton Public Works FaC|I|tv on Industrlal Drlve in Tlverton RI. The

Town of Little-CemptonTiverton has provided a letter of support to the vendor for this
project proposal.

The vendor’s proposal is to site, own and operate the energy storage asset, and enter into
a services contract to provide the required load reduction benefit to Natienal-Gridthe
Company during the summers of 2064982019 through 202212022. The Company
proposes that the Project timeline span these four years, which is the maximum amount
of time the substation upgrade can be deferred with this solution, based on the current
peak load forecast. The Company requests commitment for this Project for that
timeframe in order to enable a cost-effective agreement with the vendor for peak load
relief services. However, the Company will make budget funding requests in each
individual year, following the precedent set by the Pilot.
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The Company shall have the Little Compton Battery Storage system online and
operational by June 1, 2019.

If the Little Compton Project is not implemented, the Company would start the
engineering and design of the wires solution in 2019 (ISR Plan fiscal year 2020) with
construction in 2020 (ISR Plan fiscal year 2021).

Project Funding Plan

The Company estimates that it will require_an initial $109,500 to implement the Project
in 2048-2019 and additional similar funds for each of the three years following. $87,500
is associated with the actual implementation of the solution, (i.e. payments to the vendor,)
and $22,000 is associated with the management of that vendor in both implementing the
solution and monitoring and evaluating it. Similar funding requests for the second, third,
and fourth years of this Project will be proposed in the 2049-2020, ard-2021, and 2022
SRP Reports.

Evaluation

The Company is proposing to evaluate the energy savings that the Project provides
through a metering and control system, and the data made available through it provided
by the vendor._ The Company proposes that the Calcu]atlon of energy savmgs’9 (battenes

i shaII be measuteel—byebased on the

amount of power output provided by the battery storage system during peak period

windows-over-time-s eachby-the-battery-sterage-system-per calendar year.
Benefit Cost Analysis

The Project’s costs and savings were evaluated using the Rhode Island (RI) Test to
determine whether the benefits of implementing the Project outweigh the costs.

The Company estimates that a four-year deferral will have approximately
$905,197647;599 of localized distribution investment savings for customers®. _This
value is determined by calculating the amount of revenue requirement that will not be
collected if the investment is deferred for those four years. This benefit was inserted into

9 Note that batteries have inherent losses, but the anticipation is that the battery will charge during lower
wholesale price periods and discharge at higher wholesale priced hours, with the ‘savings’ being the
difference in these prices.

9The substation upgrade was originally planned for 2014, so all benefits for this project were inflated to
$2018-2019 to match the proposed NWA Project budget.
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the RI Test model as a replacement for the regional distribution benefit in the avoided
Costs.

The remaining benefits were estimated using the RI Test model, assuming the 250kW
reduction for four hours at a time, for an estimated twenty days per year._ The number of
days was estimated based on the average number of days that demand response events
were called in the Pilot each year for 2015 through 2017. _This benefit cost analysis
differs slightly from the analysis used for the Pilot in that it uses the benefits outlined in
the RI Test._ The Pilot benefit-cost analysis used the Total Resource Cost test._ The
Project’s benefit cost analysis is also consistent with the language in the SRP Standards
section 2.3.F.

The Project budget of $438,000 represents the projected costs to procure load reduction
services through the battery storage unit for a four-hour period for a contract of four
years, as well as some Company resources to support the development and maintenance
of this contract and load reduction events as necessary.

The following table illustrates the benefit-cost analysis of the Project using the RI Test.
With a positive BC Ratio, this project represents a cost--effective solution for customers.

Table 8: Little Compton Battery Storage Project Benefit-Cost Summary

Little Compton Battery Storage Project [ | Formatted Table
Total Cost $438,000
Total Benefits $1,004,816721,326
Net Benefits $566,816283;326
BC Ratio 2.294.65
\South County East NWA Proj ects\ « ( Commented [CM6]: New secton

[Formatted: Heading 1

As mentioned in the Consideration of NWAs in System Planning section, the Company is
currently pursuing 3 potential NWA opportunities identified in the South County East
(SCE) Area Study. These NWA opportunities are in the towns of Narragansett, South
Kingstown, and Exeter.

The Company is currently engaged with the Requests for Information (RFI) process with
solution providers to test the market for NWA solutions in these areas. The Company
will then progress to the Requests for Proposals (RFP) stage for project bids from
solution providers as planned. The Company anticipates receiving RFP responses in the
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first quarter of 2019. The Company shall select winning bids for Narragansett, South
Kingstown, and Exeter by June 30, 2019.

Projects Funding Plan «
The Company estimates that it will require $50,000 to evaluate the RFP responses from

solution providers.

]Customer—Facing Program Enhancement PilotStudy]

The objective of the Customer-Facing Program Enhancement PHetStudy is to evaluate
and test behavioral economic approaches to incentivize customer behavior that can be
used to address electrical distribution-level constraints and improve environmental,
economic, and grid performance outcomes from residential and small commercial
(R&SC) customer-facing programs.

The purpose of the proposed Study is to develop a long-term program for Rhode Island
that will employ low-cost and easy-to-deploy methods to address distribution-level
constraints. The Company plans to integrate learnings from the Study in future programs
and projects that engage customers in Rhode Island.

Background

Connected devices, such as Wi-Fi thermostats, -and home automation in-general-use
connectivity, sensing, and controls to provide consumer benefits, such as enhanced
comfort, control, convenience, and security, which are driving a rapid increase in
adoption of these devices.!1?13 In addition, data from connected devices can enable new
energy savings opportunities, such as equipment or appliance control and performance
diagnostics. Home automation concepts have existed for decades, yet until recently have
achieved limited U.S. adoption. As internet access, wireless connectivity, and smart-
phone ownership have become ubiquitous in the last decade, many new connected
devices (the “Internet of Things”) have come to market, and their growth is projected to
continue.’* New technologies and better energy management capabilities could further
increase adoption, particularly as time-varying electric rates become more common.
However, the actual energy savings from these devices can vary widely because, in most
cases, users must be motivated to save energy, or at least be tolerant of the energy-saving
features, to realize significant benefits.*

1 parks Associates and the Consumer Electronics Association, “Smart Home Ecosystem: IoT and
Consumers”, 2014

12 1control Networks, “2015 State of the Smart Home Report”, 2015

13 St. John, J., “The Connected Home: Reaching Critical Mass for the Grid?”, Greentech Media, May 2015
14 Consumer Technology Association, “U.S. Consumer Technology Sales and Forecasts™, January 2016

15 Urban, B., Roth, K., Harbor, C., “Energy Savings from Five Home Automation Technologies: A Scoping
Study of Technical Potential”, Fraunhofer USA Center for Sustainable Energy Systems, April 2016
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Beyond energy savings, connected devices offer households the opportunity to participate
in utility demand response (DR) programs. For example, the 2014 San Diego Gas and
Electric residential peak time rebate program rewarded customers for reducing energy
consumption through manual or automatic means.'® Automatic curtailment provided an
incentive of $1.25/kWh avoided, compared with $0.75/kWh for manual reductions
prompted by day-ahead notifications. For the 4,000 customers participating in automated
reductions, Eecobee thermostats were provided and used to curtail load for four-hour
periods by duty cycling central air conditioners at 50% or by implementing a 4°F setback
during the same period. Consistent with other connected thermostat pilots, the average
event hour load reduction was about 0.5 kW per participant. Similar demand reductions
were identified by the 2011 SMUD Residential Summer Solutions Study, which
compared the impacts of assorted dynamic pricing, automatic load control, and energy
feedback strategies.*’

In addition to connected devices and home automation, traditional EE programs; like
LED replacement programs, and newer programs like connected residential energy
storage and behavioral demand response, also have been-shown-to-begreat potential to
reduce-effective-atreducing peak demand. However, many of these programs have been
optimized for overall energy savings_rather than demand response, while others are still
in the early stages of customer adoption, and most;-and have not typicathy-been optimized
and deployed to specifically address a-distribution-level constraints.

L

Despite their great potential, many-BR—existing R&SC customer programs targeting
R&SC—customers—have struggled to achieve the level of customer enroliment,
participation, and retention necessary to be effective DR tools for the utility, especially as
a means to reduce peak demand to address critical distribution-level constraints. Also, the
cost-effectiveness of these programs has been relatively poor when they are required to
reduce a significant faction of peak load in a given area, because marketing and/or
incentive budgets are often increased to try to breakthrough to non-adoapteers. There
have been attempts by utilities to use R&SC customer DR and EE programs to address
distribution-level constraints in the past with mixed success, including the Company’s
DemandLink™ PRilet-program in Tiverton, Rhode Island from 2014-2017. In the final

16 Hanna, D., Elliot, C., and Jiang, G., “2014 impact evaluation of San Diego Gas and Electric’s residential
peak time rebate and small customer technology deployment programs”, Itron, Prepared for San Diego Gas
and Electric, April 2014

7 Herter, K., Wood, V., and Blozis, S., “The effects of combining dynamic pricing, AC load control, and
real-time energy feedback: SMUD’s 2011 Residential Summer Solutions Study”, Energy Efficiency, 6:641-
653, 2013
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year of the Tiverton NWA Pgilot, the Company was only able to demonstrate 36 kW in
customer DR load relief and a total of 316 kW in load relief using a combination of
customer EE and DR measures, while the gPilot’s total load relief goal was 1 MW. There
were a-humber-ofseveral reasons the Pemandbink-Pilot underperformed, but customer
enrollment, participation, and retention were identified as key challenges. Specific
barriers to participation included customers’ perceptions that they do not use air
cenditioningappliances enough to benefit from the program and customer’s comfort level
with someone else controlling their thermostatappliances._ Further information on the
DemandLink Pilot results are contained within the Tiverton NWA Pilot Evaluation
section.

Customer-Engagement—StudyAs-additional-backgroundAs additional background, NWA
procurements for the Company’s New York affiliate, Niagara Mohawk Power
Corporation (NMPC), which are similar in value to the Company’s RI NWA
opportunities, have struggled to procure NWA solutions that can reliably address the
distribution-level constraints _in a cost-effective _manner as determined by the
Commission’s Benefit Cost Analysis (BCA) Framework. Out of the first five NWA
solicitations completed by NMPC, none have resulted in a successful NWA project to
date due to very low benefit-to-cost ratios under the Societal Cost Test (SCT), although
NMPC continues to evaluate options that might result in the required SCT benefit-to-cost
ratio of 1.0 or greater. A particular challenge has been distribution-level constraints that
don’t require large capacity NWA solutions (i.e., sub-MW peak load reductions). One of
the drivers of low SCT scores for the smaller NWA projects proposed to date has been
the relatively large fixed costs to install and interconnect typical NWA solutions (e.q.,
large-scale battery energy storage, distributed generation).

FWhile there have been several R&SC customer DR program evaluations and
improvements since the Company’s DemandLink Pilot, including the Company’s
ongoing study with Fraunhofer USA to evaluate how potential DR participants interact
with the Company’s DR website interface—However, there have been very few studies
completed that have attempted to address the underlying motivations that would lead a
person to participate in a R&SC customer DR program. Rather, there has generally been
an assumption that savings/incentives are the primary motivation; but behavioral research
has shown that factors such as social recognition, injunctive and descriptive norms,
environmental values, and competency motivations can be just as effective, but at a much
lower_program cost which ultimately results in lower costs to customers. The proposed
Project will attempt to find out more about what makes potential participants engage in
R&SC customer-facing programs and DR in particular, so the Company can better design
the most cost-effective interventions.
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Project Proposal

The Company proposes to work with Behavioral Economists and Scientists from
University of Rhode Island’s (URI)>s College of Environment and Life Sciences and
Energy Fellows Program to develop and test novel customer engagement approaches that
are designed to increase enrollment, participation, and retention in R&SC customer
programs that can be used for DR. Based on these novel customer engagement
approaches, the Company will develop a new customer DR program to specifically
address distribution-level peak loads in Rhode Island—R} to help address critical
distribution-level constraints. The new program will be tested-demonstrated in a selected
RI pilot area, to determine if the program can be used as an effective DR tool by the
Company.

Phase 1 will leverage lessons learned from existing R&SC customer programs, including
the Company’s Tiverton DemandLink Pilot, evaluate residential energy storage and other
new programs that could potentially be more effective and reliable for reducing peak
loadsand-other-existing- R&SCeustomerprograms, and use RI-specific demographics to
develop a R&SC Customer DR Program Enhancement Plan for the State. The
Company’s current R&SC customer DR program, ConnectedSolutions, which is the
successor program to DemandLink, has already undergone a-rumber-ofseveral significant
program improvements, including marketing and user experience improvements based on
usability testing conducted by Fraunhofer USA, and a “Bring Your Own Battery” option
where DR participants can connect their EV charger or stationary energy storage system
to the ConnectedSolutions platform. The Company also has significant experience with
traditional EE programs, like LED replacement programs, which have been shown to be
effective at reducing peak demand. The Company will consider optimization of these and
other control-based and information-based DR enabling technologies for evaluation in the
proposed pilot.

In addition to leveraging the Company’s R&SC customer DR and EE experiences,
Behavioral Economists and Scientists from URI will perform a thorough literature review
and use the lessons learned from other customer DR programs, direct assessments, and Rl
customer demographics, to develop novel customer engagement approaches based on
behavioral economic and other behavioral science principles that are designed to increase
customer enrollment, participation, and retention for residential and small commercial
customer classes. Qualitative (e.g., focus groups, interviews) or quantitative (e.g.,
surveys, experiments) direct assessments will be used to learn more about the obstacles,
values and other motivations that are driving customer behavior around use of electricity.
Novel approaches could include economic and non-economic motivations for behavior,
based on accepted models of human behavior and social marketing. This may include
approaches such as behavioral nudges, social recognition and peer leadership, and
programs to increase perceived efficacy and behavioral control. More specifically, the
proposed pHotStudy could explore a combination of dynamic tariff structure with
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different levels of information and/or nudges as an effective way to increase participation
and couple it with the implementation of a loyalty program (rewards for longevity or
efficiency) to retain customers. The novel approaches will be incorporated into a
comprehensive R&SC Customer DR Program Enhancement Plan for the State—which

Phase 2 will engage the Company’s subject matter experts and-the-R-SRP-Cellaberative
to select a favorable pilot location to test the novel approaches developed in Phase 1.
Selection will be based on the potential for R&SC customer DR to address a specific
distribution-level need and will include factors such as customer classes, housing stock,
utility access, income levels, and other demographics specific to areas in Rhode Island
with particular electrical distribution-level constraints as indicated by the heat maps
presented on the Company’s System Data Portal.1®

Next, the Company will develop a RI Pilot R&SC Customer DR Program
Implementation Plan to specifically address distribution-level peak loads in the selected
area based on the novel customer engagement approaches developed in Phase 1. The
Implementation Plan will consider a variety of control-based and information-based DR
enabling technologies including internet connected, remote control & monitoring,
smart/self-learning, and automation devices and appliances (e.g., smart
thermestatsconnected devices, energy storage, home energy monitors, targeted LED
lighting, EV chargers, automated window covering control). The Plan will also consider
the possible synergistic effects of bundling the DR program with other programs offered
by the Company, including the Community Initiative, Home Energy Reports, and and

Energy Efficiency Retrofit Programs (e.g., Energy®AHSEEnergyWise single family
retrofit program).

The Company shall share an initial version of the Rl Pilot R&SC Customer DR Program
Implementation Plan by December 31, 2019.

Finally, the Company will work with subject matter experts and the Collaborative to
develop performance metrics to gauge the success of the demonstration testing to be
conducted in Phase 3. Metrics may include the cost effectiveness of enrollment,
participation, retention, scalability, and capability to reduce peak demand to help address
specific electrical distribution-level constraints.

18 Note that it is not the intent of the project to demonstrate that customer-facing programs, and customer
DR in particular, can solve all distribution-level problems, but rather that they can be effective tools to help
reduce peak demand, particularly as the Company develops better communication with its customers and
more and more customers’ appliances, and loads in general, become connected.
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Phase 3 will evaluate and test the novel customer engagement approaches incorporated
into the Implementation Plan using the pilot location selected in Phase 2. The Company
will work with URI, existing DR and EE program administrators, and procure additional
third-parties as needed, to deploy the DR technology, marketing, and retention measures
outlined in the Implementation Plan. The Company will also work with URI and selected
third parties to develop an evaluation plan, perform measurement and verification (M&V)
and evaluation of pilot results, and make future recommendations based on the
performance metrics established in Phase 2 and lessons learned from the pilot
deployments.

Schedule

If approved by the PUC, the proposed Project would commence on January 1, 2019.
Phase 1 would require 8 months and Phase 2 would require 4 months. It is anticipated
that Phase 3 would require between—two—and-three years, depending—en—thebut the
duration and timeline will be finalized at the end of Phase 2-scepe-of Phase-3-and-results
f initial .

Program Funding Plan

The Company estimates that it will require $175,000 to implement phases 1 and 2 of the
Project in 2019. Of this amount, $100,000 is associated with funding for URI to conduct
the study and complete the Customer DR Program Enhancement Plan in Phase 1 and
$75,000 is estimated for program planning and management including completion of the
RI Pilot R&SC Customer DR Program Implementation Plan in Phase 2.

Specific funding requests for the additional years of Phase 3 of this Study will be
proposed in subsequent SRP Reports.

Evaluation

The Company is proposing to work with a third-party evaluatervendor for the evaluation
tasks-in Phase 3. A specific evaluation plan will be determined at the start of Phase 3, but
evaluation criteria may include peak demand reduction load, duration and frequency
capabilities;; and DR program enrollment, participation, retention, and overall cost
effectiveness. The first year of the project will be evaluated using updated BCA
calculations based on the results of phases 1 and 2.

Benefit Cost Analysis
The BCA SCT score for the proposed project is estimated to be 2.15 assuming the DR« Formatted: Justified, Space After: 0 pt, Add space between
pilot project costs and other assumptions summarized in the tables below. Because the paragraphs of the same style, Line spacing: single, No

bullets or numbering

proposed DR pilot project costs are addressing the upfront investment needed to create a
better R&SC Customer-Facing DR Program that can be used to reliably address
distribution-level constraints, the BCA calculation was performed for the initial pilot
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project period (2019-2022) plus an additional 10-year period (2023-2032) over which
time it is assumed the enhanced DR program will be deployed in other locations to
address additional distribution-level constraints. Although it is not known in advance
what Kinds of distribution-level constraints will be discovered in future distribution area
studies, it is assumed they will be of similar scale and cost for the traditional solution
(i.e., “Wires Option™) as the three NWA opportunity areas identified in the South County
East (SCE) Area Study Distribution Planning exercise, which resulted in a total NWA
peak load relief need of 5.1 MW. The deferral period is assumed to be 10 years.

The BCA calculation assumes 700 kW of peak load relief is addressed through the
enhanced DR program resulting in a deferral of traditional distribution project costs at the
end of the Initial DR Study Pilot (2022). For the next 10 vyears, it is assumed the
enhanced DR Program can address 1.71 MW of new peak load relief each year with a
similar traditional project costs deferral each year. On-going DR Program Costs assume
$267 per KW of peak load relief incentive (plus inflation) for the connected device.®

The Study is primarily research, development and demonstration during Phases 1 through
3. In the ten years following Phase 3 (2023 through 2032), the Company plans to
integrate learnings from the Study in future programs and projects that engage customers
in Rhode Island.

Table 5: Customer-Facing Program Enhancement Study Benefit-Cost Summary

- /[ Formatted: Check spelling and grammar

Customer-Facing Program Enhancement Study
Total Cost $3,447,059
Initial DR Study Pilot Costs (2019-2022) $930,927
On-Going DR Program Costs (2023-2032) $2,516,131
Total Benefits $7,397,617
Net Benefits $4,881,486
BC Ratio 2.15

19 Existing incentives for the connected devices and any bill credits associated with existing EE and DR
programs would come out of the Company’s respective budgets and would be accounted for in the BCA
scores of those respective programs.
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Summary of Natienal Grid>sthe Company’s | ocational Incentive

Analysis in Rhode Island in 2017

The Company’s locational incentive research and analysis conducted in 2017 followed a
three-phase approach: 1) expedited method for screening feeders; 2) understanding the
benefits solar could provide; and 3) determination of potential avoided cost benefits. This
third step encompassed three different approaches to estimate potential benefits from load
relief, both broadly and at specific locations: 1) system-wide avoided transmission and
distribution cost; 2) linefeeder-specific deferral value of distribution system upgrades as
measured by the avoided revenue requirement NPV, multiplied by the probability of a
spot load developing necessitating an upgrade; 3) time-value deferral NPV, similar to
what has been used for the SRP area.

=l 1. Feeder Screening —_—
=l 2. Benefits of Solar PV e
= 3. Potential Avoided Cost Benefits e

¢1. System-wide avoided T&D cost
2. Line-specific deferral value
3. Time-value deferral NPV

The first step in the process was to conduct an analysis of feeders and substations in
Rhode Island based on loading, asset condition, and expected growth was-determined-to
provide a reasonable basis on which to consider Locational Incentives within the RE
Growth Program. The following screening criteria_were used in the Rhode Island
analysis: feeders loaded at least 80% in the last year; the asset must not be scheduled for
upgrade due to asset age or condition; load on the asset must be growing, based on load
forecasting results. Fhis-eriteriaThese criteria isare similar to the criteria used in the New
York Marginal Avoided Distribution Capacity (MADC), which is explained further in the
next section. The result of this analysis in Rhode Island was a list of 25 feeders that
passed the screening criteria.

Each of the 25 feeders was then further analyzed for peak hour times. The top three
percent of hours by KVA on each feeder were sorted by hour for historical 2015 and 2016
years. The resulting analysis shows that two groups of feeders peak at different times,
with a group that peaks early, and a second group that peaks late. The time of peak

National Grid 2019 System Reliability Procurement Report



The Narragansett Electric Company

d/b/a National Grid

2019 System Reliability Procurement Report
Docket No.

Page 36 of 3150

significantly impacts the potential value that solar can provide to reduce loading, and thus
the amount of incentive it might earn.

While some of these feeders are heavily loaded, zero are scheduled to be upgraded in the
next three years and none are predicted to reach 100% loaded by 2027, except for those
in the SRP pilot. In other words, none of the feeders were forecasted to be constrained
within our three—yearthree-year planning horizon and criteria, and there is no cost to
defer. Whether a constraint suddenly appears, and its location, is uncertain. Roughly one
percent of feeders require upgrades annually due to spot/pop-up loads.

Because there were no constraints and no costs to avoid, the Company deferred further
development of a Locational Incentive program. The Company did outline how it could
design and calculate a potential locational incentive if forecasts point to constraints in the
future. That process ist outlined below and it is still the process the Company proposes to
use if forecasts point to constraints in the future.

During the next phase of the process, the Company used historical solar data to
understand the benefits that solar photovoltaics (PV) could provide to the distribution
system. Solar PV output is the result of system losses and solar insolation, driven by
latitude, cloud and snow cover, shading and orientation and degree of tilt. Capacity-factor

j —National Grid partnered with
Peregrine Energy to study solar contribution to distribution load relief in 2014 in the SRP
Pilot area. The study coined the term Distribution Contribution Percentage, meaning the
capacity factor for solar systems over the peak period. The Company analyzed solar
output by hour and categorized the summer months (June through September) into two
time periods that represented where the feeder peak hours aligned, Group A (1pm-
4:59pm) and Group B (4-7:59pm). The solar output data was sourced from the National
Renewable Energy Laboratory’s (NREL’s) PVWatts® Calculator. These four hours of
peaking were multiplied by the four summer months, with an average of 30 days each, to
reach a total Summer Capacity Factor of 480 peak hours. Using the same math, the
Monthly Capacity Factor is 120. Both the total Summer Capacity Factor and individual
summer months Capacity Factor were calculated for each azimuth using the following
calculation:

Summer Capacity Factor = Sum of kWh solar output in Group / (number hours in Group
* days in month) / 1000

The four summer months were then totaled to reach a total Summer Capacity Factor by
azimuth.
Below is an example of the calculation performed for last year, using the following data:
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Table 6: Summer Capacity Factor Data for Calculation

«4{ Formatted: Caption

Average kWh by Sum of kWh Capacity | Sum of kWh solar Capacity < { Formatted: Font: (Default) +Body (Calibri)
Hour, Summer Only solar Output, Factor, Output, Group B Factor, \\(Formatted: Centered
—180° azimuth Group A Group A Group B \(Formatted Table
June 44,691 37.24% 9,382 7.82% \\\{ Formatted: Font: (Default) +Body (Calibri)
July 48,534 40.45% 10,600 8.83% \\\{ Formatted: Font: (Default) +Body (Calibri)
August 45,948 38.29% 7,873 6.56% \\\{ Formatted: Font: (Default) +Body (Calibri)
September 33,983 28.32% 3,900 3.25% \\‘( Formatted: Font: (Default) +Body (Calibri)
Summer Capacity 173,157 36.07% 31,754 6.62% \\‘( Formatted: Font: (Default) +Body (Calibri)
\\\‘( Formatted: Font: (Default) +Body (Calibri)

Group A Summer Capacity Factor June = 44,691/ (4*30)/ 1000 = 0.3724

The Company examined lost revenue by azimuth and system size and found that south
facing systems produce more total energy. However, west facing systems produce more
energy late in the afternoon, which is more closely aligned with peak system, which is
when it can provide added value.

Method 2 Adders do not make up lost base revenue for small systems; Method 1 and 2
incentives are almost large enough to justify 210 orientations for large systems; Relative
Compensation is closer to breakeven for Method 2.

Lastly, the Company utilized three different approaches to estimate potential benefits
from load relief, both broadly and at specific locations.

First, the Company calculated a system-wide Avoided Transmission and Distribution
(T&D) cost. This cost approach is a system wide approach that looks at historic and
forecast summer peak impacts for T&D. The marginal cost of transmission and
distribution capacity in the Energy Efficiency T&D cost estimate is $93.16/kKW-year.
This assumes that all growth dollars are truly capacity related versus service connection
related. When expected Energy Efficiency and DG program impacts are included in the
forecast, these forecast growth spend dollars are naturally spread over much fewer MWs
of growth due to minimal load growth, resulting in $/kKW-year values that do not make
sense. Therefore, this approach does not provide a useful measurement of the locational
specific cost of growth to be considered with analyzing the post-Energy Efficiency and
post-DG program forecast due to the granular nature of new service spending.

Second, the Company calculated a line-specific deferral value of distribution system
upgrades as measured by the avoided revenue requirement net present value (NPV),
multiplied by the probability of a spot load developing and necessitating an upgrade. The
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first step was to determine the “feeder cost”s. Since the location of future constraints is
uncertain, the Company developed a feeder-specific weighted average cost per mile:

Feeder Costi = (Co*Moi +Cu*Mui) / (Moi + Mui)

Where: < | Formatted: Indent: Left: 0.5"

Cois system average cost of installing overhead feeder per mile
Moi is miles of overhead per feeder

Cu is system average cost of installing underground feeder per mile
Mui is miles of underground per feeder

The Company then employed two methods to determine this line-specific deferral value,
named Method 1 and Method 2. To relieve constraints in some circumstances, two or
three mile segments of feeder must be replaced, but a—A base case of one mile upgrades

was presented.

Method 1 is the probability-weighted avoided revenue requirement NPV. Over a ten
yearten-year deferral period, this would provide a probability weighting of approximately
10% of the avoided revenue requirement NPV. Method 2 is a tep-yearten-year deferral of
the full revenue requirement. The Company calculated the difference in NPV between
building an upgrade now, or with a tep-yearten-year delay.

Third, the Company calculated a time-value deferral NPV, similar to what has been used
for the SRP plan area.

The Company then proposed potential approaches to a locational incentive structure. One
approach is to distribute the annual deferral value over the total annual avoided peak
demand (i.e., KWs that are generated or reduced by the distributed energy resources -
DERs)value—of-additionalcapaeity. Lump sum payments or annualized payments are
possible. Lump sum payments more closely mimic installation costs and would be
applied to smaller projects less than 25 kWh without interval meters. This would be a per
KW of peak production payment and actual incentives would be scaled by predicted
system production everduring the predicted peak periods.

-Annualized based-payments ($/kWh value) based on the actual DER output during the
actualdn peak periods better acentivizesincentivize actual performance.

Current Status of Distributed Generation Growth in Rhode Island < Formatted: Heading 2

Rhode Island has a long, successful history at incentivizing developers to install DG in
the state through the use of existing feed in tariffs. As presented at the Rhode Island
Quarterly DG Interconnection Meeting in July 2018, interconnection trends for both DG
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applications received (number of applications and megawatts) and for DG interconnected
(number of applications and megawatts) have trended upwards since 2011. This trend is
applicable to both complex and simple projects.

Formatted:

Font: (Default) +Body (Calibri)

Table 7: Rhode Island Complex Interconnection Application Trends .« [Formatted: Check spelling and grammar
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Current Status of Electric Peak Load in Rhode Island <[ Formatted:

While the Locational Incentive analysis was performed in the summer of 2017, the
current Rhode Island 2018 Electric Peak (MW) Forecast for the long-term (2018-2032)%°
continues to support the conclusion that the Rhode Island service territory is not
experiencing load growth. The service territory is experiencing negative growth of -0.1%
annually over the next fifteen years.

3

process because it enables the Company to assess the reliability of its electrical
infrastructure, enables timely procurement and installation of required facilities,
and it provides system planning with information to prioritize and focus their
efforts. In addition to these internal reliability and capital planning internal uses,
the peak forecast is also used to support requlatory requirements with the state,
federal, and other agencies.

- '{Formatted:

Narragansett Electric Company’s (NECO) peak demand in Rhode Island in 2017<———( Formatted:

was 1,68822! | on Thursday, July 20th at hour-ending 16. The 2017 peak was 15%
below the NECO all-time high of 1,985 MW reached on Wednesday, August 2,
2006.

« ( Formatted:
This summersssummer’s [2017] peak weather was considered cooler than normalﬁ——( Formatted

(average). This year’s peak is estimated to be 35 MW below the peak the
company would have experienced under normal weather conditions. Thus, on a
weather adjusted “normal” basis, this year’s peak was estimated to be 1,723 MW
a decrease of -3.1% vs. last year’s weather-adjusted ‘normal’ peak.

e ( Formatted:
The forecast indicates that the overall service territory will experience negatives——— Formatted

growth of -0.1% annually over the next fifteen years, primarily due to the impacts

of energy efficiency and solar PV offsetting any underlying economic growth.” (p
4-5

The Company presented at the Rhode Island Quarterly DG Interconnection Meeting in
July 2018 that by the end of 2018, the Company forecasts that Rhode Island’s electric
load will be reduced by 1.2% from historical load levels. This reduction is based enly
offon an assumption of solar DG havingwith a 21% annual average capacity factor and
forecasted 25 MW of solar. By the end of 2019, the Company forecasts that Rhode
Island’s electric load will be reduced an incremental 0.4%—Fhis—reduction-is-based-only

Heading 2

‘Forecasting peak electric load is important to the Company’s capital Qlanning«—*{Formatted:
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20 National Grid Heat Map website http://ngrid- <——( Formatted: Left

ftp.s3.amazonaws.com/RISysDataPortal/Docs/R1_Forecast PEAK 2018 Report revl Jan2018.pdf

2 Meter Data Service’s system level PRELIMINARY peak and subject to change
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off selarwith-a-, assuming 21% annual average capacity factor and forecasted 32 MW of
solar.

In comparison, load growth in National Grid’s New York service territory is estimated to
be- 0.1%.

New York Locational Value of Distributed Enerqy Resources <[ Formatted: Heading 2

Background
As part of its Reforming the Energy Vision (REV) initiative, the New York State Public

Service Commission (PSC) in 2015 established a proceeding to replace net energy
metering (NEM) with mechanisms to compensate Distributed Energy Resources (DER)
that more accurately reflect the value they provide to the electric system. The VDER
Phase One Order??, issued March 9, 2017, adopted the Value Stack tariff as a mechanism
to compensate— newly interconnecting large DER projects, including Community
Distributed Generation (CDG) and remote net metered (RNM) projects, as well as on-site
projects located behind the meter of large C&I customers, for net energy injections onto
the system. National Grid’s Phase One Value Stack tariff became effective November 1,
2017. VDER Phase Two, which began in the summer of 2017, is on-going and, among
other objectives, seeks to refine the Value Stack compensation components to more
precisely reflect system values.

The Phase One Value Stack tariff includes two components to compensate qualifying
DER for distribution system benefits provided: the Location System Relief Value
(LSRV) and the Demand Reduction Value (DRV). Both the LSRV and DRV .include a
performance component where resources are paid for their contribution during the
system’s top 10 load hours. LSRV is a locational marginal cost for constraints on the
system that could be relieved with DER. The DRV component represents the value that
exists for T&D by virtue of DER being on the system. In the absence of locational
marginal avoided distribution costs, the Commission directed each utility in the VDER
Phase One Order to administratively “deaverage” the system average marginal costs
calculated in its most recently filed Marginal Cost of Service study to arrive at initial
LSRV and DRV values. Further, the Commission required each utility to file, by April

with this requirement provided an outline for an Enhanced Marginal Cost of Service
study to identify areas on its system where injecting DER may avoid distribution costs
the MW demand reduction needed to avoid them, and to develop associated locational

22 Case 15-E-0751 et al., In the Matter of the Value of Distributed Energy Resources et al., Order on Net
Energy Metering Transition, Phase One of Value of Distributed Energy Resources, and Related Matters
(issued March 9, 2017) (“VDER Phase One Order™).

2 Ibid., p. 155 (see ordering clause No. 13).
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marginal avoided distribution costs, and to file the results at the time of filing the
Company’s 2018 Distributed System Implementation Plan (DSIP).

The Company filed its enhanced Marginal Cost of Service -study, hereafter known as the
Marginal Avoided Distribution Capacity (MADC) study, on July 31, 2018. The MADC
values resulting from the study reflect the marginal cost of forecast utility investments
that may be avoided by DER that inject energy into the system or reduce load. The
MADC operates at the granularity of the specific project (i.e. upgrading a transformer
bank) which could be deferred by DER. MADC study outputs include locations where
DER can defer the traditional project, which are generally at the feeder level; but, in
select cases, include higher-voltage lines. MADC outputs can be used as the basis for the
LSRV and DRV components of the VDER Value Stack tariff and other purposes, such as
compensation rates for demand response and targeted energy efficiency programs.
Development of the MADC study required a team of ten engineers, with input from
multiple functional units within the Company, to implement new processes and expanded
capabilities across a range of software packages including PSS®E, ASPEN, TARA,
Python, and Excel. New York Department of Public Service (DPS) Staff has stated the
MADC study will be subject to approval by the Commission; but, at this time, a
regulatory process or timeline for such approval has not been established.

The MADC study was developed to determine locational values through a forward-
looking system-wide assessment to determine (1) where DER may be able to provide
locational support to the electric distribution system through targeted relief in areas where
load growth will create electrical stress on the system, and (2) assigns a value to that
relief by comparing it to the traditional investment needed to alleviate such problems.
The MADC values provide estimates of the value of marginal increment of load relief on
a $/kW basis based on the potential to defer the proposed traditional investment over the
10-year study horizon for each location. For the purpose of implementing the LSRV
component of the Value Stack, the Company has bundled locational values into six
pricing groups combining projects with a similar _dollar per MW value to ease
implementation and send a more consistent signal to the market.

MADC Study %—*{ Formatted: Heading 3

As articulated in Section III of the Company’s Work Plan and Timeline, the MADC
study consists of four basic steps as follows:

A. Development of system-wide load flow model
B. Development of load and DER forecasts at the substation level
C. Identification of potential DER opportunities to address system needs
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D. Evaluation of locational values

A. System-wide Load Flow Model

In order to develop an accurate assessment of locational distribution system marginal
costs, National Grid developed an improved load flow model built upon the models
submitted, along with the other New York Transmission Owners, through the NYISO in
the aggregated 2017 FERC 715 Filing- which capture 2018 and 2027 summer peak 90/10
extreme loading cases consistent with a one-in-ten--year weather event. However, as
those transmission-level load flow models are not sufficiently detailed for the purpose of
the MADC study, the Company expanded the topology of the transmission load flow
cases to include additional detail at lower transmission levels, the sub-transmission
system, and the distribution system, including all distribution substation transformers and
the corresponding low-side bus at each of these substations. This increased granularity
resulted in_a more integrated assessment of system impacts than previous planning

approaches.

B. Load and DER Forecasting at the Substation Level

As proposed in the Work Plan and Timeline, the Company developed multiple sets of
load and DER forecasts for each distribution substation. The MADC study evaluates two
sets of forward-looking ten-year forecasts: a top-down forecast based on data available
from the New York Independent System Operator (¢NYISO2) zonal level load data and
growth trends, and a bottom-up Company forecast utilizing customer-level information to
develop feeder-specific, 8,760 hour load profiles over the study horizon. The top-down
zonal forecasts are disaggregated down to individual substations and the bottom-up
feeder-level forecasts are aggregated or “rolled up” to create similar substation Views.
The bottom-up forecasts include the load of existing customers and scaling factors to
account for projected loads from new customers.

While developed through different processes, National Grid applied both forecasts
consistently as inputs to the load flow model. Both forecasts were built from a 2017 base
year and then calibrated for a 95/5 weather event, —consistent with the Company’s
traditional _distribution planning practices.  The Company processed load flow
assessments for both forecasts considering two DER scenarios: (1) without additional
rooftop photovoltaic €PV23—systems beyond those presently installed and (2)
incorporating forecasted rooftop solar PV additions.

The following forecasts were evaluated in load flow cases:

2018 summer 95/5 peak

2027 summer 95/5 peak bottom-up load forecasts including new rooftop solar PV
2027 summer 95/5 peak bottom-up load forecasts excluding new rooftop solar PV
2027 summer 95/5 peak top-down load forecasts including new rooftop solar PV

2027 summer 95/5 peak top-down load forecasts excluding new rooftop solar PV

AR El Sl N o
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C. Identification of DER Opportunities

Multiple load flow cases were analyzed to assess the system performance during
coincident peak loading as well as during more localized non-coincident peak loading to
capture the strain on local infrastructure. System needs considered thermal constraints,
voltage excursions, and contingency at-risk load. For the duration of the ten-year study
horizon, the model identified the specific constrained assets, the timing at which the
planning criteria violations are forecasted to materialize and the KW magnitude of relief
required to address the violation.

National-Grid’sThe Company’s engineering teams then developed traditional utility
solutions for each of the violations identified from the load flow analyses. The cost
estimates for each of the traditional solutions were based on recent projects and cost
projections_embedded in the Company’s 2018 Three-Year Rate Case Order.  The
Company evaluated results from the load flow analyses against planning criteria to
identify potential projects where the addition of DER could provide alternatives to
traditional investment. Generally, if a need could be addressed by the capacity of DER, it
was identified for further consideration with two exceptions. Projects were removed
from the MADC study if an asset was already scheduled to be replaced due to age or state
of repair (i.e., “asset condition.”) and only if the updated infrastructure solved the
constraint identified by the load flow model. Similarly, an existing project was removed
from the MADC study if it appeared in National Grid’s Capital Improvement Plan
(£CIP2) with an in-service date of 2020 or earlier. These imminent-need projects were
excluded because the Company needs to replace those assets to meet planning standards
for safe and reliable service regardless of the quantity of DER on the system.

For each defined violation, the Company created a list of locations where DER
performance, aligned with system need, would be beneficial. In most cases, the locations
include a list of feeders. In select cases, they also include higher voltage lines.

In cases where the locations for DER had the possibility to solve more than one model
violation, and obviate the need for multiple potential projects, the Company adjusted the
projected value of those locations appropriately given the type of project and size of the
need.

D. Enhanced MCOS Study

As in the traditional MCOS study, crux of the MADC study is representing utility
spending in a $/kW fashion. The Company used the study results — the size of the need,
the timing, and the cost of the traditional solution — to generate a schedule of revenue
requirements that could be deferred by DER. This is conceptually similar to the
procedure the Company used in assessing its Village of Kenmore non-wires alternative
(“NWA2) project and plans to use going forward to evaluate other NWA opportunities.
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The MADC study results are unigue estimates of the value of a marginal increment of
load relief on a $/kW basis based on the potential to defer the proposed traditional
investment over the ten-year study horizon for each location. This $/kW estimate can
become the basis for locational compensation in expanded DR programs or the LSRV in
the VDER Value Stack tariff.

The results of the study were used to generate locational MADC values, a schedule of
revenue requirements of the 68 unique areas of the Company’s system where an
appropriate _quantity of DER could effectively defer the need for traditional utility
investment over the 10-year duration of the study. In New York, National Grid’s
traditional Marginal Cost of Service (MCOS) study is primarily used for specific
ratemaking purposes and (1) does not calculate marginal costs on a locational basis, and
(2) is based on a historical sample of utility infrastructure projects that cannot be avoided
by demand reductions from DER. In comparison, the expressed purpose of the MADC is
to inform compensation for locational distribution system costs that may be avoided by
DER.

The MADC study was developed to determine locational values through a forward-
looking system-wide assessment to determine (1) where DER may be able to provide
locational support to the electric distribution system through targeted relief in areas where
load growth will create electrical stress on the system, and (2) assigns a value to that
relief by comparing it to the traditional investment needed to alleviate such problems.
The MADC values provide estimates of the value of marginal increment of load relief on
a $/kW basis based on the potential to defer the proposed traditional investment over the
10-year study horizon for each location. This $/kW estimate can become the basis for
locational compensation in _expanded demand response programs, targeted Energy
Efficiency programs, or the LSRV and DRV components of the VDER Value Stack
tariff. For the purpose of implementing the LSRV component of the Value Stack, the
Company has bundled locational values into six pricing groups combining projects with a
similar dollar per MW value to ease implementation and send a more consistent signal to
the market.

The MADC study is structured in the following manner: ignores sunk costs and only
analyzes future projects over the scope of the 10-year study period; focuses only on
capital costs which may be avoided or deferred by changes in load and demand; considers
locational specific values at the substation or distribution feeder level, down to the
granularity of the traditional project which could be deferred or avoided.

-Creating the New York MADC study required four steps:
1. Development of system-wide load flow model

2. Development of load and DER forecast at the substation level
3. ldentification of potential DER opportunities to address system needs
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4. Evaluation of locational values for MADC study

Development of a system-wide load flow model was necessary in order to develop an
accurate assessment of marginal costs on locations on the distribution system. The
existing transmission load flow models were not sufficiently detailed, so the Company
expanded the topology of the transmission load flow cases to include additional detail at
lower transmission levels, the sub-transmissions system, and the distribution system
including all distribution substation transformers and the low-side bus at each of these
substations.

The MADC was then applied to determine the LSRV value and the DRV value for the
VDER Value Stack tariff.

Current Status of VDER Proceeding
On July 26, 2018, New York Staff filed the Staff Whitepaper on Future Community

Distributed Generation Compensation (hereafter referred to as the Whitepaper) in
response to Case 15-E-0751, In the Matter of the Value of Distributed Energy Resources,
and Case 15-E-0082, Proceeding on Motion of the Commission as to the Policies,
Requirements and Conditions For Implementing a Community Net Metering Program.

Based on the Commission’s guidance, the current status of the market, and analysis
performed by Staff and NYSERDA, the Whitepaper outlines the following changes for
National Grid:

(1) Remaining capacity within each territory should be reallocated and divided
between two new Tranches, Tranche 5 and 6, with enhanced Market Transition
Credit (MTC)? values (this applies for National Grid, as well as for Rochester
Gas and Electric Corporation (RG&E) and New York State Electric & Gas
Corporation (NYSEG));

(2) In addition, to further ensure that all New Yorkers are able to take advantage of
the benefits of Community Distributed Generation (CDG), Staff will work with
NYSERDA and stakeholders to investigate and propose options for allowing
submetered customers to receive the MTC or similar compensation.

2 The VDER Phase One Order established Phase One Net Energy Metering (NEM), which includes a
limited continuation of NEM-style compensation, and an adder to the Value Stack for mass market
customers, which is referred to as the Market Transition Credit (MTC).
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In_considering the various options available for CDG compensation beyond Tranche 4,
Staff is guided by the Commission’s direction to evaluate the viability of a statewide
MTC and to develop recommendations for moving beyond Tranche 4 that would not
unreasonably burden a particular group of ratepayers. Consideration of a statewide-
funded MTC or similar mechanism also offers the opportunity to evaluate the status and
viability of currently open Tranches in each utility service territory and ensure that
reasonable and viable opportunities for distributed generation are available across the
state, along with fairly allocating the costs associated with the MTC.

As these Tranches become filled and the incentives exhausted, Staff will continue to
work with NYSERDA and stakeholders under the VDER transition to evaluate further
market changes, including the implementation of cost reduction initiatives and improved
Value Stack components, and determine what further intervention is appropriate.

New York Analysis as a Model for Rhode Island Analysis < { Formatted: Heading 3

The Company’s New York jurisdiction is involved in an ongoing, multi-year process of
developing a mechanism to transition to a new way to compensate DER. It is important
to understand how the policy, the adoption rates of DG, and the forecasting methods in
New York differ from Rhode Island, and why for all those reasons, the Company does
not propose to follow the NY VDER process.

In New York, LSRV is not an additional incentive in addition to net metering, it is a price
signal that is designed to replace net metering. The expressed purpose of LSRV is to
compensate DER in New York and with the latest developments in the New York
process;, the requlators want to consider improvements that could spur development of
community distributed generation (CDG) in areas where it has not flourished. As shown
above, unlike New York, Rhode Island already has a long and successful history of
incentivizing developers to install DG. Therefore, the need that exists to create this
locational price signal to support DG in New York does not exist in Rhode Island.

Proposal for Locational Incentives in Rhode Island < { Formatted: Heading 3

The Company proposes to further the work from last year’s effort by using the deferral
value for specific NWA locations to provide an incentive for bidders to respond to when
the NWA RFPs are issued late in 2018 as per the 2018 plan. In order to provide value
back to customers, the Company would use 80% of the deferral value and estimate the
number of k\hskilowatt-hours needed in a location (load relief needed in KWs times the
estimated hours the load relief is needed) and then calculate a per KWhH credit to be paid
based on performance of the winning bidder’s project/program. The Company expects to
file for approval to pay these incentives along with the proposals that the Company
expects to fund with the incentives.
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In addition, the Company recognizes the desire to more fully implement the entire NWA
and location incentive conversation with the work proposed in a particular year’s ISR
filing. To assist in this effort, the Company will host quarterly NWA/locational incentive
meetings to provide further transparency to the DPUC, OER, and the EERMC consultant
team.

Under the Rhode Island Power Sector Transformation, the Company received a Decision
on August 3, 2018 allowing it to pursue electric transportation in Rhode Island.
Additionally, the Decision stated that the utility must include opportunities for Electric
Vehicles in_distribution level planning. While factors such as advances in _energy
efficiency, distributed solar, and behind-the-meter storage decrease utility load, the
electrification of transportation and heat are expected to reverse that trend. One report
that supports this trend is the U.S. Department of Energy’s National Renewable Energy
Laboratory (NREL) 2018 report, Electrification Futures Study: Scenarios of Electric
Technology Adoption and Power Consumption for the United States®. This report is the
second publication in a series and presents scenarios of electric end-use technology
adoption and resulting electricity in the United States. The scenarios in the report reflect a
wide range of electricity demand growth through 2050 that result from various electric
technology adoption and efficiency projections in the transportation, residential and
commercial buildings, and industrial sectors. Their analysis examined three scenarios and
the results from all three scenarios predict steady demand growth across the next three
decades, largely driven by the adoption of electric vehicles. The Reference scenario,
which is largely consistent with the U.S. Energy Information Administration’s Reference
scenario that reflects laws, policies, and regulations as of 2017, has the most limited
impacts from electrification, but still leads to a compound annual growth rate (from 2016
to 2050) in electricity demand of 0.65% and 4,722 terawatt-hours (TWh) of total
consumption by 2050. In the Medium and High scenarios, total 2050 electricity demand
is estimated to be 934 TWh (20%) and 1,782 TWh (38%) greater, respectively, than in
the Reference scenario. In addition to growth in annual electricity consumption driven to
a large degree by greater adoption of plug-in electric vehicles, electrification has the
potential to significantly shift load shapes, particularly due to increased reliance on
electric heat pumps for space and water heating needs.

Given Rhode Island’s Zero Emission Vehicle (ZEV) Draft Plan goals for growing EV
adoption more than 40-fold by 2025, the Power Sector Transformation Order on electric

25 Mai, Trieu, Paige Jadun, Jeffrey Logan, Colin McMillan, Matteo Muratori, Daniel Steinberg, Laura
Vimmerstedt, Ryan Jones, Benjamin Haley, and Brent Nelson. 2018. Electrification Futures Study:
Scenarios of Electric Technology Adoption and Power Consumption for the United States. Golden,

CO: National Renewable Energy Laboratory. NREL/TP-6A20-71500.
https://www.nrel.gov/docs/fy180sti/71500.pdf.
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transportation, the Energy Efficiency electric heat program under Docket Number 4755,
and recent studies, the increase in DC Fast Charging will have to be managed with
appropriate electrical service and distributed generation and storage resources to
effectively prevent system overloading and to avoid utility peak demand charges. The
Company does see- an opportunity in the future to offer locational incentives in locations
where load on the electric distribution system is increasing due to the growth of EVSE
and electric heat.

Advancing Docket 4600 Goals < Formatted: Heading 3

Docket 4600 articulates several distinct goals for the electric system in Rhode Island:

i.  Provide reliable, safe, clean, and affordable energy to Rhode Island customers
over the long term (this applies to all energy use, not just regulated fuels);

ii.  Strengthen the Rhode Island economy, support economic competitiveness, retain
and create jobs by optimizing the benefits of a modern grid and attaining
appropriate rate design structures;

iii.  Address the challenge of climate change and other forms of pollution;

iv. _ Prioritize and facilitate increasing customer investment in their facilities
(efficiency, distributed generation, storage, responsive demand, and the
electrification of vehicles and heating) where that investment provides
recognizable net benefits;

v.  Appropriately compensate distributed energy resources for the value they provide
to the electricity system, customers, and society;

vi.  Appropriately charge customers for the cost they impose on the grid;

vii.  Appropriately compensate the distribution utility for the services it provides;

viii. _ Align distribution utility, customer, and policy objectives and interests through
the requlatory framework, including rate design, cost recovery, and incentives.

The Company’s Locational Incentive proposal advances or is neutral to the Docket 4600
goals as seen in the table below.
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Table 9: Locational Incentive proposal expected to advance Docket 4600 goals
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3 3 <« Commented [CM9]: Incentive section also existed in last ?
‘SRP Incentlve MeChanlsm ProDosal‘ SRP 2018 Plan and is mostly similar (despite redlining), th:Sug);lear ’

incentive actions modified for new current year SRP 2019 Plan

The Company and the Parties have agreed on a proposal comprised of a combination of
action-based and savings-based metrics for the Company to earn incentives on work
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For the Company to earn savings-based incentives on them, the DERs must be deemed
cost-effective according to the Rhode Island cost-effectiveness framework established in
the Commission’s Docket 4600 Guidance Document. DERs that are statutory such as net
metering and renewable energy growth (REG) are assumed to be cost effective as per the
PUC’s initial guidance in the Docket 4600 process.

Savings associated with programs for which the Company earns an incentive from other
sources (e.g., REG) will not be included in the Company’s savings-based incentive
calculation.

The savings-based incentive will allow the Company to earn a share of the net benefits of
the installed DERSs that meet the demonstration criteria described above. Net benefits will
be defined using the Utility Cost test, which includes only the “power sector’” costs and
benefits in the Rhode Island cost-effectiveness framework. Participant and societal costs
and benefits will not be included for the purpose of determining the shared savings
incentive amount. The Utility Cost test provides the clearest indication of the extent to
which DERs reduce costs for all customers. Net benefits will include the location-based
avoided distribution costs, if applicable, prepared by the Company, as described above.

In 2019, the net benefits of the DERs will be shared by allocating 20% to the Company
and 80% to customers. The savings-based incentive mechanism would be applied to the
net benefits of the Project proposed in this Report, as well as any projects installed and
marketed as a result of the other SRP initiatives proposed in this report, to the extent they
meet the criteria outlined in this section. The proposed incentive mechanism, assuming
the Company meets the threshold requirements for earning the incentive, is illustrated
below in the calculation of the savings-based incentive associated with the Project
proposed in this Report.

Project Net Benefits?: $566,816
Company Incentive Share:  20%
Company Incentive: $113,363

The Company has not included a budget line item for incentives in this SRP Report. Any
incentive earned by the Company will be calculated and included as part of the 2020 SRP
Report funding request.

% From page 23 of this Report
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< [Formatted: Heading 1

20198 System Reliability Procurement Funding Request

The Company proposes to fund the projects and initiatives included in this SRP Report
through the energy efficiency charge on customers’ bills, as has been done in the past.
The tables below illustrate the breakdown of the Company’s funding request and the
proposed customer charge associated with SRP for 2019.

Table 1110: Summary of 2019 SRP Funding Request
SRP Initiative Cost
Marketing & Engagement Plan $124,800
Little Compton Battery Storage $109,500
Customer-Facing Program Enhancement Study | $175,000
South County East RFP Evaluation $50,000
Total $459,300
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Table S-1
National Grid
System Reliability Procurement
Funding Sources
$(000)
2019

'(1) 2019 SRP Budget $459.3
'(2) Projected Year-End Fund Balance and Interest: $574.2
3) Customer Funding Required: -$114.9
'(4) Forecasted kWh Sales: 7,242,559,891
'(5) Additional SRP Funding Needed per kWh: -$0.00002
'(6) Proposed Energy Efficiency Program charge in EEPP $0.01149
'(7) Proposed Total Energy Efficiency Program charge in EEPP $0.01147
'(8) Proposed Total Energy Efficiency Program charge w/ Uncollectible Recovery $0.01161
Notes
(1) Projected Budget includes only additional funds for SRP. It does not include costs associated with focused energy
efficiency.
(2) Proposed Total Energy Efficiency Program charge is the sum of the "Additional SRP Funding Needed per kWh* and
"Proposed Energy Efficiency Programcharge in EEPP" lines.
(3) All dollar amounts shown are in $current year.
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Miscellaneous Provisions
A. Other than as expressly stated herein, this Settlement establishes no

principles and shall not be deemed to foreclose any party from making any
contention in any future proceeding or investigation before the PUC.

B. This Settlement is the product of settlement negotiations. The content of
those negotiations is privileged and all offers of settlement shall be
without prejudice to the position of any party.

C. Other than as expressly stated herein, the approval of this Settlement by
the PUC shall not in any way constitute a determination as to the merits of
any issue in any other PUC proceeding.

The Parties respectfully request the PUC approve this Stipulation and Settlement as a
final resolution of all issues in this proceeding.
Respectfully submitted,

THE NARRAGANSETT ELECTRIC COMPANY D/B/A
NATIONAL GRID

By its Attorney, Date
Raquel J. Webster
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Appendix 1 — Rhode Island Company Electric Service Projected Load Growth
Rates
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Annual Growth Rates (percents)

State County Town 2018 2019 2020

2021

2022

2023

2024

S-yravg 10-yravg

2025 2026 2027)'18 to '22 '18 to '27

RL

Bristol
Kent
Newport
Providence
Washington

Né\.N.port N ; Little Co.n.w.p.ton

Newport Tiverton -0.1 -02 00 02 03 04 06 07 0.8 07 [ o0 " 03
vintage: fall 2017

National Grid 2019 System Reliability Procurement Report



The Narragansett Electric Company

d/b/a National Grid

2019 System Reliability Procurement Report
Docket No.

Appendix 2 — Tiverton NWA Pilot Benefit Cost Analysis Tables
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Table S-2
System Reliability Procurement - Tiverton/Little Compton
Summary of Cost Effectiveness ($000)

2012 2013 2014 2015 2016 2017 2018 Overall
Benefits $179.0 $1,325.4| $1,033.3] $1,281.1 $687.7, $568.0, $0.0] $5,074.6
Focused Eneray Efficiency Benefits $90.2| $1,015.1 $716.7| $1,024.8 $435.0 $66.94 $0.0[ $3,348.7|
SRP Eneray Efficiency Benefits® $88.8 $310.4] $136.8 $78.0 $88.1 $341.6 $0.0| $1,043.7
Demand Reduction Benefits® $0.0 $0.0 $5.6 $6.8 $5.3 $11.3 $0.0 $28.9
Deferral Benefits* $0.0 $0.0 $174.2 $171.5 $159.4 $148.2 $0.0] $653.3]
Costs $133.4, $672.4] $569.3] $1,029.4. $611.1] $510.9] $90.8| $3,617.4
Focused Enerqy Efficiency Costs® $46.6 $331.1 $195.8] $529.3 $280.1 $281.3 $0.0[ $1,664.1
System Reliability Procurement Costs®’ $86.8 $341.3 $373.5 $500.2 $331.0 $229.6 $90.8| $1,953.3
Benefit/Cost Ratio 1.34 1.97 1.81 1.24 1.13 1.11 - 1.40

Notes:

(1) Focused EE benefits in each year include the NPV (over the life of those measures) of all TRC benefits associated with EE measures installed in that year that are being
focused to the Tiverton/Little Compton area.

(2) SRP EE benefits include all TRC benefits associated with EE measures installed in each year that would not have been installed as part of the statewide EE programs.

(3) DR benefits represent the energy and capacity benefits associated with the demand reduction events projected to occur in each year.

(4) Deferral benefits are the net present value benefits associated with deferring the wires project (substation upgrade) for a given year in $2014.

(5) EE costs include PP&A, Mark STAT, Incentives, and Participant Costs associated with statewide levels of EE that have been focused to the Tiverton/Little
Compton area. For the purposes of this analysis, they are derived fromthe planned ¢/Lifetime kWh in Attachment 5, Table E-5 of each year's EEPP in the SF EnergyWise and
Small Business Direct Install programs. These are the programs through which measures in this SRP pilot will be offered.

(6) SRP costs represent the SRPP budget which is separate from the statewide EEPP budget, as well as SRP participant costs. The SRP budget includes PP&A, Marketing,
Incentives, STAT and Evaluation.

(7) All costs and benefits are in $current year except for deferral benefits.

(8) 2012-2017 numbers have been updated to reflect year end data. 2018 numbers reflect year end projections.
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Table S-2
System Reliability Procurement - Tivertorn/Little Compton
Summary of Cost Effectiveness ($000)

2012 2013 2014 2015 2016 2017 Overall
Benefits $179.0| $1,325.4| $1,033.3] $1,281.1 $687.7 $668.5| $5,175.0]
Focused Energy Efficiency Benefits’ $90.2| $1,015.1 $716.7| $1,024.8 $435.0 $497.6| $3,779.4
SRP Energy Efficiency Benefits® $88.8 $310.4 $136.8 $78.0 $88.1 $11.3 $713.3]
Demand Reduction Benefits® $0.0 $0.0! $5.6 $6.8 $5.3 $11.4 $29.0)
Deferral Benefits $0.0 $0.0! $174.2 $171.5 $159.4 $148.2 $653.3
Costs $133.4 $672.4 $569.3| $1,029.4 $611.1| $1,122.6| $4,138.3
Focused Energy Efficiency Costs” $46.6| $331.1| $195.8| $529.3| $280.1| $804.0| $2,186.9
System Reliability Procurement Costs®” $86.8 $341.3| $3735| $500.2| $331.0/ $318.6] $1,951.5)
Benefit/Cost Ratio 1.34 1.97 1.81 1.24 1.13 0.60 1.25
Notes:

(1) Focused EE benefits in each year include the NPV (over the life of those measures) of all TRC benefits associated with EE measures installed in that year that are
being focused to the Tiverton/Little Compton area.

(2) SRP EE benefits include all TRC benefits associated with EE measures installed in each year that would not have been installed as part of the statewide EE
programs.

(3) DR benefits represent the energy and capacity benefits associated with the demand reduction events projected to occur in each year.

(4) Deferral benefits are the net present value benefits associated with deferring the wires project (substation upgrade) for a given year in $2014.

(5) EE costs include PP&A, Marketing, STAT, Incentives, Evaluation and Participant Costs associated with statewide levels of EE that have been focused to the
Tiverton/Little Compton area. For the purposes of this analysis, they are derived fromthe planned ¢/Lifetime kWh in Attachment 5, Table E-5 of each year's EEPP
in the SF EnergyWise and Small Business Direct Install programs. These are the programs through which measures in this SRP pilot will be offered.

(6) SRP costs represent the SRPP budget which is separate from the statewide EEPP budget, as well as SRP participant costs. The SRP budget includes PP&A,
Marketing, Incentives, STAT and Evaluation.

(7) All costs and benefits are in $current year except for deferral benefits.

(8) 2012-2016 numbers have been updated to reflect year end data. 2017 numbers reflect year end projections.
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Table S-3
National Grid
System Reliability Procurement - Tivertor/Little Compton
Annual Budgets and Actual Costs
$(000)
Rebates and Sales, Technical
Program Planning Other Customer | Assistance & Evaluation &
& Administration Marketing Incentives Training Market Research Total
2012 $2.6 $24.7 $32.5 $2.0 $25.1 $86.8
2013 $67.9 $77.1 $102.0 $1.4 $90.7 $339.0
2014 $74.9 $78.1 $87.0 $6.0 $125.4 $371.5
2015 $90.6 $85.1 $67.6 $97.6 $157.2 $498.1
2016 $31.5 $89.6 $11.9 $60.0 $136.3 $329.3
2017 $9.5 $76.6 $3.5 $31.0 $109.0 $229.6
2018 $0.0 $0.0 $0.0 $0.0 $90.8 $90.8
Total $277.0 $431.3 $304.4 $198.1 $643.6 $1,854.3
E\il)jt‘le'ié annual totals in this table represent only the forecasted funds necessary to run the Tiverton/Little Compton pilot. They do not include costs
associated with focused energy efficiency or with SRP participant costs.
(2) Allamounts shown are in $current year.
(3) 2012-2017 numbers have been updated to reflect year end data. 2018 numbers have been updated to reflect year end projections

Table S-3
National Grid
System Reliability Procurement - Tiverton/Little Compton
Annual Budgets and Actual Costs

$(000)
Rebates and Sales, Technical

Program Planning Other Customer | Assistance & Evaluation &

& Administration Marketing Incentives Training Market Research Total
2012 $2.6 $24.7 $32.5 $2.0 $25.1 $86.8
2013 $67.9 $77.1 $102.0 $1.4 $90.7 $339.0
2014 $74.9 $78.1 $87.0 $6.0 $125.4 $371.5
2015 $90.6 $85.1 $67.6 $97.6 $157.2 $498.1
2016 $315 $89.6 $11.9 $60.0 $136.3 $329.3
2017 $50.0 $80.0 $13.1 $54.4 $120.0 $317.5
Total $317.5 $434.6 $314.0 $221.4 $654.6 $1,942.1

Notes:

(1) The annual totals in this table represent only the forecasted funds necessary to run the Tiverton/Little Compton pilot. They do not include costs
associated with focused energy efficiency or with SRP participant costs.

(2) Allamounts shown are in $current year.

(3).2012-2016 numbers have been updated to reflect year end data. 2017 numbers have heen updated to reflect year end projectsion
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Table S-4
System Reliability Procurement - Tiverton/Little Compton
Summary of kW, and kWh New Installs Per Year
Capacity (KW) Energy (MWh)
Maximum
Summer Winter Lifetime Annual Lifetime
Residential 17 20 102 121 642
EE Commercial 4 2 44 7 85
2012 SRP 8 8 121 4 55
Non-EE _|Demand Response 13 0 13
Total 42 30 280 132 782
Residential 77 86 527 505 2,953
EE Commercial 55 32 653 205 2,440
2013 SRP 78 33 1,362 80 883
Non-EE _|Demand Response 56 0 56
Total 266 152 2,598 790 6,276
Residential 50 59 419 334 2,737
EE Commercial 12 9 128 69 758
2014 SRP 40 9 746 51 535
Non-EE  [Demand Response 17 0 17
Total 120 78 1,310 455 4,030
Residential 93 109 850 619 5,454
EE Commercial 17 15 207 41 489
2015 SRP 23 7 396 26 271
Non-EE |Demand Response 11 0 11
Total 144 131 1,465 685 6,214]
Residential 50 58 464 318 2,807
EE Commercial 5 4 61 29 359
2016 SRP 29 4 255 21 183
Non-EE |Demand Response 6 0 6
Total 90 67 786 368 3,349
Residential 38 37 212 242 2,188
EE Commercial 0 0 0 0 0
SRP 22 38 257 200 1,796
2017
NOM-EE Demand Response 0 0 0]
RFP 13 0 91 9 61
Total 74 75 560 450 4,045
Grand Total 735 532 7,000 2,880 24,696
Notes:
(1) The "EE" savings include both Focused Energy Efficiency savings and SRP Energy Efficiency Savings.
(2) Measures unique to SRP and not offered in the same way through the statewide EE programs are listed as a separate line item (SRP) under the EE heading.
Measures part of the focused EE are listed in the EnergyWise and Small Business program lines.
(3) Savings in this table are not cumulative. Each year shows savings frommeasures that will have been installed within that year.
(4) 2012-2017 numbers have been updated to reflect year end data.
|(5) Demand Response estimated kWh savings are shown on table S-6.
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Table S-4
System Reliability Procurement - Tiverton/Little Compton
Summary of kW, and kWh New Installs Per Year
Capacity (kW) Energy (MWh)
Maximum
Summer Winter Lifetime Annual Lifetime

Residential 17 20 102 121 642

EE Commercial 4 2 44 7 85

2012 SRP 8 8 121 4 55
Non-EE _|Demand Response 13 0 13

Total 42 30 280 132 782

Residential 7 86 527 505 2,953

EE Commercial 55 32 653 205 2,440

2013 SRP 78 33 1,362 80 883
Non-EE _|Demand Response 56 0 56

Total 266 152 2,598 790 6,276

Residential 50 59 419 334 2,737

EE Commercial 12 9 128 69 758

2014 SRP 40 9 746 51 535
Non-EE _|Demand Response 17 0 17

Total 120 78 1,310 455 4,030

Residential 93 109 850 619 5,454

EE Commercial 17 15 207 41 489

2015 SRP 23 7 396 26 271
Non-EE  [Demand Response 11 0 11

Total 144 131 1,465 685 6,214]

Residential 50 58 464 318 2,807

EE Commercial 5 4 61 29 359

2016 SRP 26 4 255 21 183
Non-EE  [Demand Response 6 0 6

Total 87 67 786 368 3,349

Residential 41 49 625 336 4,795

EE Commercial 8 8 104 32 394

2017 SRP 7 8 164 4 34
Non-EE Demand Response 1 0 1

RFP 0 0 0 0 0]

Total 58 65 894 372 5,224

Grand Total 717 522 7,334 2,802 25,874

Notes:

(1) The "EE" savings include both Focused Energy Efficiency savings and SRP Energy Efficiency Savings.

(2) Measures unique to SRP and not offered in the same way through the statewide EE programs are listed as a separate line item (SRP) under the EE heading.
Measures part of the focused EE are listed in the EnergyWise and Small Business program lines.

(3) Savings in this table are not cumulative. Each year shows savings frommeasures that will have been installed within that year.

(4) 2012-2016 numbers have been updated to reflect year end data and 2017 numbers have been updated to reflect year end projections

{(5) Demand Response estimated KWh savings are shown on table S-6.
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Table S-5
System Reliability Procurement - Tivertor/Little Compton
Summary of Incremental Benefits By Year
Capacity ($) Energy ($) Non-Electric ($)
Total Summer Winter L MDC/ : Winter Off- | Summer | Summer Off- Non -
Benefits Generation | Generation Transmission Deferral(3) DRIPE | Winter Peak Peak Peak Peak DRIPE Resource Resource
Residential 68,954 2,735 o) 2,314 9,724 473] 17,057 8,696 10,374 4,444 5,586 0 7,552
EE Commercial 21,251 1,709 1) 984 4,135 474 2,831 688 1,698 338 627] 0 7,765
2012 SRP 88,810} 6,590 0| 2,638 11,082 1,224] 35 117] 2,257 1,193 292] 63,381 [y
Non-EE Demand Reduction [y 0 0| 0 0 0 0] 0 0] 0 [y 0 [y
Deferral [y 0 0| 0 0 0 o) 0 o) 0 0f 0 [y
Total 179,015} 11,035 0| 5,936 24,941 2,171 19,924 9,500 14,329 5,975 6,505 63,381 15,317,
Residential 715,520} 19,112 0| 12,066 50,700 3,990 79,472 43,584 49,862, 22,710 25,456 362,998 45,569
EE Commercial 299,547} 31,822 0| 14,689 61,719 8,065 84,675 20,430 50,364 10,075 17,708 0 [y
2013 SRP _ 310,370} 67,287 o) 30,582 128,499 14,693 261 967 45,399 16,336 6,346 0 [y
Non-EE Demand Reduction 0 0| 0 0| [ 0f 0 0| 0 0| 0 0| 0
Deferral 0f 0 1) 0 0 0 [4) 0 1) 0 [ 0 0f
Total 1,325,438 118,221 0| 57,338 240,918 26,749 164,407 64,981 145,625 49,122 49,510} 362,998 45,569
Residential 641,519 29,866 1) 17,044 0 3,214 68,295 46,885 41,650 17,727 35,790 350,408 30,639
EE Commercial 75,220 11,229 0] 5,201 0 963 26,032 6,580 12,466 2,916 9,835 0 [y
2014 SRP 136,801} 63,099 0] 30,271 0 5,344 118 479 22,591 8,861 6,038, 0 [y
Non-EE Demand Reduction 5,563 1,989 0| 3,521 0 0 o) 0 54] 0 [y 0 [y
Deferral 174,188 0 0| 0 174,188 0 o) 0 o) 0 [y 0 0f
Total 1,033,291 106,183 0] 56,037] 174,188 9,521 94,445 53,944 76,760 29,504 51,662 350,408 30,639
Residential 953,990} 74,891 0| 34,529 0 7,247, 153,698 83,936 75,394 38,919 72,456 366,076 46,844]
EE Commercial 70,792 21,238 o) 8,337 0 1,422 18,325 4,693 9,039 2,126 5,611 0 [y
2015 SRP _ 77,987, 38,200 o) 15,987 0 2,917 73 292] 12,461 5,051 3,006 0 0f
Non-EE Demand Reduction 6,802 2,411 1) 4,074 0 0 1) 0 317, 0 [ 0 1)
Deferral 171,482 0 0] 0 171,482 0 0] 0 0] 0 0j 0 0f
Total 1,281,053 136,739 0| 62,929 171,482 11,587 172,095 88,920 97,211 46,096 81,074 366,076 46,844]
Residential 399,334} 65,614 0| 5,410 0 0 82,277 50,023 37,105 20,112] 1,543 115,983 21,267,
EE Commercial 35,633 9,151 0| 702] 0 0 14,076 3,648 6,434 1,454 168 0 0f
2016 SRP _ 88,093} 35,504 0| 2,979 0 0 603] 1,102 6,683 3,067 179 37,976 0f
Non-EE Demand Reduction 5,260 3,604 0| 1,224 0 0 o) 0 431 0 0f 0 0f
Deferral 159,412 0 0| 0 159,412 0 o) 0 o) 0 [y 0 [y
Total 687,732} 113,873 0] 10,315 159,412 0) 96,957 54,772 50,654} 24,633 1,889 153,959 21,267,
Residential 386,311} 45,043 o) 3,371 0 0 66,000 36,872 31,049 16,835 664] 161,410 25,067,
EE Commercial 0f 0 o) 0 0 0 [4) 0 [4) 0 [y 0 0f
2017 SRP _ 358,713 40,403 o) 3,035 0 0 57,016 29,961 28,040 13,190 5914 161,410 25,067,
Non-EE Demand Reduction 11,320 9,853 0] 1,106, 0 0 0] 0 362, 0 0j 0 0f
Deferral 148,191} 0 0| 0 148,191 0 o) 0 0] 0 0j 0 [y
Total 904,536 95,299 0| 7,512 148,191 0) 123,016 66,833 59,451 30,026 1,255 322,820 50,133
Grand Total 5,411,064 581,351 0] 200,066 919,132 50,028 670,844 338,950 444,030 185,356 191,895 1,619,643 209,769
(Nf)n?:'e “EE" benefits include both Focused Energy Efficiency benefits and SRP Energy Efficiency benefits
(2) Measures unique to SRP are listed as a separate line item under the EE heading. Measures part of the focused EE are listed in the EnergyWise and Small Business program lines.
(3) The MDC/Deferral colurm represents: 2012-2013: the system-average distribution benefit and 2014-2017: the calculated deferral benefit as defined in the notes section of Table S-2
(4) Al benefits are in Scurrent year except deferral benefits which are in $2014.
(5) 2012-2017 numbers have been updated to reflect year end data.
(6) Benefits due to EE reflect new i within the year. Benefits due to Non-EE reflect cumulative
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Table S-5
System Reliability Procurement - Tivertor/Little Compton
Summary of Incremental Benefits By Year
Capacity ($) Energy ($) Non-Electric ($)
Total Summer Winter MDC/ Winter Off- Summer | Summer Off- Non -
Benefits Generation | Generation | Transmission | Deferral(3) DRIPE Winter Peak Peak Peak Peak DRIPE Resource Resource
Residential 68,954 2,735 o) 2,314 9,724 473] 17,057 8,696 10,374 4,444 5,586 0 7,552
EE Commercial 21,251 1,709 1) 984 4,135 474 2,831 688 1,698 338 627] 0 7,765
2012 SRP 88,810} 6,590 0| 2,638 11,082 1,224] 35 117] 2,257 1,193 292] 63,381 [y
Non-EE Demand Reduction [y 0 0| 0 0 0 0] 0 0] 0 0j 0 [y
Deferral [y 0 0| 0 0 0 o) 0 o) 0 0f 0 [y
Total 179,015} 11,035 0] 5,936 24,941 2,171 19,924 9,500 14,329 5,975 6,505 63,381 15,317,
Residential 715,520} 19,112 0| 12,066 50,700 3,990 79,472 43,584 49,862 22,710 25,456 362,998 45,569
EE Commercial 299,547} 31,822 0| 14,689 61,719 8,065 84,675 20,430 50,364 10,075 17,708 0 [y
2013 SRP _ 310,370} 67,287 o) 30,582 128,499 14,693 261 967 45,399 16,336 6,346 0 [y
Non-EE Demand Reduction 0 0| 0 0| [ 0f 0 0| 0 0| 0 0| 0
Deferral 0f 0 1) 0 0 0 1) 0 1) 0 [ 0 0f
Total 1,325,438 118,221 0| 57,338 240,918 26,749 164,407 64,981 145,625 49,122 49,510} 362,998 45,569
Residential 641,519 29,866 1) 17,044 0 3,214 68,295 46,885 41,650 17,727 35,790 350,408 30,639
EE Commercial 75,220 11,229 0] 5,201 0 963 26,032 6,580 12,466 2,916 9,835 0 0f
2014 SRP 136,801} 63,099 0] 30,271 0 5,344 118 479 22,591 8,861 6,038, 0 [y
Non-EE Demand Reduction 5,563 1,989 0| 3,521 0 0 o) 0 54] 0 [y 0 [y
Deferral 174,188 0 0| 0 174,188 0 o) 0 o) 0 [y 0 [y
Total 1,033,291 106,183 0] 56,037] 174,188 9,521 94,445 53,944 76,760 29,504 51,662 350,408 30,639
Residential 953,990} 74,891 0| 34,529 0 7,247 153,698 83,936 75,394 38,919 72,456 366,076 46,844]
EE Commercial 70,792 21,238 o) 8,337 0 1,422 18,325 4,693 9,039 2,126 5,611 0 [y
2015 SRP _ 77,987, 38,200 o) 15,987 0 2,917 73 292] 12,461 5,051 3,006 0 0f
Non-EE Demand Reduction 6,802 2,411 1) 4,074 0 0 1) 0 317, 0 [ 0 1)
Deferral 171,482 0 0] 0 171,482 0 0] 0 0] 0 0j 0 0f
Total 1,281,053 136,739 0| 62,929 171,482 11,587 172,095 88,920 97,211 46,096 81,074 366,076 46,844]
Residential 399,334 65,614 0] 5,410 0 0 82,277 50,023 37,105 20,112] 1,543 115,983 21,267,
EE Commercial 35,633 9,151 0| 702] 0 0 14,076 3,648 6,434 1,454 168 0 0f
2016 SRP _ 88,093} 35,504 0| 2,979 0 0 603] 1,102 6,683 3,067 179 37,976 0f
Non-EE Demand Reduction 5,260 3,604 0| 1,224 0 0 o) 0 431 0 [y 0 [y
Deferral 159,412 0 0| 0 159,412 0 o) 0 o) 0 [y 0 [
Total 687,732} 113,873 0] 10,315 159,412 0) 96,957 54,772 50,654} 24,633 1,889 153,959 21,267,
Residential 452,136 88,756 o) 6,076 0 0 161,506 83,545 75,765 34,962 921 0 603
EE Commercial 45,507} 15,495 o) 1,088, 0 0 15,700 4,070 7,369 1,686 101 0 0f
2017 SRP _ 11,264 8,429 o) 630] 0 0 26 111 1,389 658 2] 0 Of
Non-EE Demand Reduction 11,423 9,993 0] 1,122 0 0 0] 0 308; 0 0j 0 0f
Deferral 148,191} 0 0] 0 148,191 0 0] 0 0] 0 0j 0 [y
Total 668,521} 122,674 0| 8,915 148,191 0) 177,232 87,726 84,831 37,306 1,042 0 603]
Grand Total 5,175,050 608,725 0] 201,470 919,132 50,028 725,061 359,843 469,411 192,636 191,682 1,296,823 160,239

Notes:
(1) The "EE" benefits include both Focused Energy Efficiency benefits and SRP Energy Efficiency benefits.

(2) Measures unique to SRP are listed as a separate line item under the EE heading. Measures part of the focused EE are listed in the EnergyWise and Small Business program lines
(3) The MDC/Deferral column represents: 2012-2013; the system-average distribution benefit and 2014-2017: the calculated deferral benefit as defined in the notes section of Table S-2
(4) All benefits are in Scurrent year except deferral benefits which are in $2014,

(5) 2012-2016 amounts have been updated to reflect year end data. 2017 amounts have been updated to reflect year end projections

(6) Benefits due to EE reflect new installations within the year. Benefits due to Non-EE reflect cumulative installations
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Table S-6
System Reliability Procurement - Tivertor/Little Compton
Demand Reduction
Smart
Tstats Plug

Per- Event Capacity Savings per Residential Participant (kW) 049 0.04
Per- Event Capacity Savings per C&I Participant (kW) 0.98 na

2012 2013 2014 2015 2016 2017
Number of Event Hours
Thermostats 12 60 72 60
Plug Load Devices 6 30 36 0
Units
Thermostats - Residential 35 167 205 232 247 247
Thermostats - C&lI 0 4 4 4 4 4
Plug Load Devices 0 145 249 298 308 308
Forecasted Annual Capacity Savings (kW) 13 69 86 97 103 103
Thermostats - Residential 13 61 75 85 91 91
Thermostats - C&l 0 3 3 3 3 3
Smart Plugs 0 4 7 9 9 9
Forecasted Annual Energy Savings (kWh) 0 0 984 5,560 7,080 5,623
Thermostats - Residential 0 0 904 5,116 6,536 5,446
Thermostats - C&I 0 0 35 176 212 176
Smart Plugs 0 0 45 268 333 0
Cumulative Annual Demand Reduction Benefits ($) 5,563 6,802 5,260 11,320
Annual Energy Benefits ($) 54 317 431 362
Annual Capacity Benefits ($) 5,510 6,485 4,828 10,958

Notes:

(2) Alldollar amounts are in $current year.

(3) 2012-2017 numbers have been updated to reflect year end data.

(1) Forecasted event hours are based on an assumed three days of four-hour events, four times per year. In each event, it is assumed that the demand
reduction will be staggered in two groups and cycled on and off.
(2) Savings above represent 75% of maxto account for non-participation.

National Grid 2019 System Reliability Procurement Report



The Narragansett Electric Company
d/b/a National Grid

2019 System Reliability Procurement Report

Docket No.
Table S-6
System Reliability Procurement - Tivertor/Little Compton
Demand Reduction
Smart
Tstats Plug

Per- Event Capacity Savings per Residential Participant (kW) 049 0.04
Per- Event Capacity Savings per C&I Participant (KW) 0.98 n/a

2012 2013 2014 2015 2016 2017
Number of Event Hours
Thermostats 12 60 72 48
Plug Load Devices 6 30 36, 24
Units
Thermostats - Residential 35 167 205 232 247 251]
Thermostats - C&l 0 4 4 4 4 4
Plug Load Devices 0 145 249 298 308 308
Forecasted Annual Capacity Savings (kW) 13 69 86 97 103 104
Thermostats - Residential 13 61 75 85 91 92
Thermostats - C&I 0 3 3 3 3 3
Smart Plugs 0 4 7 9 9 9
Forecasted Annual Energy Savings (kWh) 0 0 984 5,560 7,080 4,791
Thermostats - Residential 0 0 904 5,116 6,536 4,428
Thermostats - C&lI 0 0 35 176 212 141
Smart Plugs 0 0 45 268 333 222
Cumulative Annual Demand Reduction Benefits ($) 5,563 6,802 5,260 11,423
Annual Energy Benefits ($) 54 317 431 308
Annual Capacity Benefits ($) 5,510 6,485 4,828 11,115

Notes:

(1) Forecasted event hours are based on an assumed three days of four-hour events, four times per year. In each event, it is assumed that the demand

reduction will be staggered in two groups and cycled on and off.
(2) Savings above represent 75% of maxto account for non-participation.
(2) Alldollar amounts are in $current year.

(3) 2012-2016 amounts have heen updated to reflect year end data and 2017 amounts have heen updated to reflect year end projection:
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Table S-7
System Reliability Procurement - Tiverton/Little Compton
Potential for Wires Project Deferral at Year Begin
2012 2013 2014 2015 2016 2017 2018
Cumulative Annual KW from Energy Efficiency 239 342 475 559 619
Focused Energy Efficiency 153 215 325 381 419
SRP Energy Efficiency 86 127 149 178 200
Cumulative Annual KW from Demand Reduction 82 86 97 103 103
Thermostats - Residential 74 75 85 91 91
Thermostats - C&l 3 3 3 3 3
Smart Plugs 4 7 9 9 9
Cumulative Annual kW from RFP 13
Total Cumulative kW Reduction From DemandLink 321 427 572 662 735
Total Cumulative kW Reduction Needed to Defer Wires Project 150 390 630 860 | 1,000
% Deferral Targets Achieved by DemandLink 214% 110% 91% 7% 74%
Notes:
(1) AIlKW amounts are Summer kW and are cumulative.
(2) This table shows the number of kW have been either installed through EE or have become available to reduce through demand reduction by the end of the previous year to
therefore contribute to the deferral of the wires investment in the current year.
(3) kW in Reserve acts as insurance against customers overriding the demand reduction themselves, so that the required reduction is still met.
(4) 2012-2017 numbers have been updated to reflect year end data. 2018 numbers have been updated to reflect year end projections.
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Table S-7
System Reliability Procurement - Tiverton/Little Compton
Potential for Wires Project Deferral at Year Begin
2012 2013 2014 2015 2016 2017 2018
Cumulative Annual kW from Energy Efficiency 239 342 475 556 612
Focused Energy Efficiency 153 215 325 381 430
SRP Energy Efficiency 86 127 149 175 183
Cumulative Annual kKW from Demand Reduction 82 86 97 103 104
Thermostats - Residential 74 75 85 91 92
Thermostats - C&l 3 3 3 3 3
Smart Plugs 4 7 9 9 9
Cumulative Annual kW from RFP -
Total Cumulative kW Reduction From DemandLink 321 427 572 659 717
Total Cumulative kW Reduction Needed to Defer Wires Project 150 390 630 860 1,000
% Deferral Targets Achieved by DemandLink 214% 110% 91% 77% 72%

Notes:
(1) AllkW amounts are Summer kW and are cumulative.

(2) This table shows the number of kW have been either installed through EE or have become available to reduce through demand reduction by the end of the previous year to

therefore contribute to the deferral of the wires investment in the current year.

(3) kW in Reserve acts as insurance against customers overriding the demand reduction themselves, so that the required reduction is still met.

(4) 2012 -2016 amounts have been updated to reflect year end data. 2017 amounts have been updated to reflect year end projections.
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Appendix 3 -Tiverton Pilot Evaluation Deliverables from Opinion Dynamics
Corporation
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e Program Code
DOES NOT MEET NG NWA SC ot be sutable ofapartil
1| cO78460 |Reconductor 3308 Substation transmission Line Asset Condition Asset Replacement s/s/a017
|Asset Condition Driven Project, < $1Min cost itis an Asset Condition Driven Program ol /18
Frankiin Sauare su fon Newor ASCREENIN s [mhispr e for consideration of aP
[ corsrra [FrnKIm Sauare substationstaion Network _[DOES NOT MEET NG NWA SCREENING REQUIREMENTS —_[Thisproject would not b sultable or consderaion of a Parta o conon JRS—— P
[Fec t Condition Driven Project, < $1M in cost it dition Driven Program
Hope Substationstation Pole DOES NOT MEET NG N ot be sutable ofapartil
7 it i
3| COTBATE el |Asset Condition Driven Project, < $1Min cost dition Driven Program Asset Condition Asset Replacement 5/23/2017
1 DFP100 Protective el DOES NOT MEET NG NWA SCREENING REQUIRENENTS [T pr e forconsideration of  Parial
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il Project cition Driven Project < S1Min cost ¢ Oriven Program
13374 Fecder - Reconductor exising small | DOES NOT MEET N not be sutable ofapartil
5 | comssos o ® s System Capacity & Performance Reliability 6/15/2017
wire with 477 sp
T corsese [ 713212 Feeder - i Terace URD Cable DOES NOT MEET NG N otbe surable ofa Paril R O pr—
|Asset Condition Driven Project, < $1M in cost itis an Asset Condition Driven Program i
eeder- URD High fidge X ot be sutable ofapartia
7| comsses [V 18F13 Feeder - URD High Ridge DOES NOT MEET tbe suitabl fa partial Asset Condition Asset Replacement 6/29/2017
dition Driven Project, < $1M in cost b t Condition Driven Program
12152 Fecder - URD Alpine Estates Cable Cure|DOES NOT MEETNG N not be sutable ofa Partil
s | coraess At Condition Asset Replacement a/29/2017
[Project |Asset Condition Driven Project, < $1M in cost itis an Asset Condition Driven Program P! /29/:
] - T N 5 [mhispr e for consideration of  Part
T corarao [ 37We2 Feeser - URo Eastsay vilage DOES NOT MEET NG NWA SCREENING REQUIREVENTS —_[This project would not be sultable for consideration of aParta o conon PUS—— o
s Cable Cure Project cion Driven Project, < S1Min cost t dition Driven Program
Providence Study: Admiral St 46V & 116V Planfrom Provid © A
7 it i
10| COT8T3A | ersion |condition Dr for Further Details Study for Further Details Asset Condition Asset Replacement 7Is/200
Providence Study: New Admiral t 12KV Pl from Providence %
1 | comras Asset Condition Asset Replacemen 062017
|Condition Drive. See Study for Further Details Study for Further Details ; el " /e
providence Study Admirl t-Rochamb [Comprehensive Plan from Providence Area Study: Asset._|Comprehensive lan from Providence Area Study: Asset
7 i ! 7
12 | corsrss Line |Condition Dr for Further Details Study for Further Details Asset Condition Asset Replacement 14f207
13 | co7s797 [Providence Study Admiral St-Rochamb © Plan from Provid Asset Condition Asset Replacement 7/14/2017
|Condition Drive. See Study for Further Details Study for Further Details i
Providence tudy Clarkson St & Lippi Il 12KV Plan from Providenc tody Asset
1 | comsoo Asset Condition Asset Replacemen Tp19/2017
|Condition Dr for Further Details See Study for Further Details sset Conditio et Replacement /144201
r Pl from Provid At &
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19 | C078805 |Providence Study Knightsville 4kV Conversior |condition D for Further Details Study for Further Details Asset Condition Asset Replacement. 1/14/2017
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22 | 078811 |Providence Study Geneva,Olnyvile,RochamdkV' |condition D for Further Details Study for Further Details Asset Condition Asset Replacement. 7/14/2017
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5 | comsar Asset Condition Asset Replacemen Tp8/2017
[Removal |Condition Drive. See Study for Further Details See Study for Further Details t ; el " 18/
Providence Study Harris Pl from Provid At &
7esa tion Jacemen
24| COT8 o vl |condition Dr for Further Details Study for Further Details Asset Conditio Asset Replacement /182017
Providence Substation [ Pl from Providence a
25 | comsso Asset Condition Asset Replacement Tp18/2017
[Removal |Condition Drive. See Study for Further Details Study for Further Details i 15/
Providence Study Rochambeau 4KV Substation [Comprehensive Plan from Providence Area Study: Asset._|Comprehensive lan from Providence Area Study: Asset «
7 i !
2 | coreest [Rer |Condition Dr for Further Details Study for Further Details Asset Condition Asset Replacement i
Providence Study Harrs Ave AV IV |G Pl from Providence a
o | comssy Asset Condition Asset Replacement 972017
[Retirement. |Condition Drive. See Study for Further Details Study for Further Details i /19
g sbie DOES NOT MEET NG N ot be sutable ofapartil
2 | comen Asset Condition Asset Replacemen le Replacements | 7/31/2017
S | 782 Jearviss dition Driven Project, < $1Min cost be t t Condition Driven Program sset Conditio ssetReplacement | UG Cable Replacements | 7/31/201
a abie DOES NOT MEET NG N not be sutable 2 paril
29 | comes Asset Condition AssetReplacement | UG Cable Replacements | 7/31/2017
Fdr 1160 |Asset Condition Driven Project, < $1Min cost itis an Asset Condition Driven Program P! . 131
rou i E TR T wou Litable for consideration of  Part
o | coraoze |7 Underaround Cable Replacement Program—_[DOES NOT MEET NG NWA SCREENING REQUIREVENTS | This project would not be sutable for consideration of aPartil o conon et repmoamens |0 oo nepmeemens| /sy
rar 1162 cition Driven Project, < S1Min cost t . Condition Diven Program
w0 sbie DOES NOT MEET NG N not be sutable ofa il
ndition eplacemen s
31 | co7e928 Fdr 1164 |asset Condition Driven Project, < $1Min cost dition Driven Program Asset Conditior Asset Replacement. UG Cable Replacements | 7/31/2017
1 Under i rogram - T MEET NG NWA SCREENING REQUIREMENTS - [This pr e forconsideration of  Parial
| coross [F Undereround Cable Replacement Program—_[DOES NOT MEET NG NWA SCREENING REQUIREIENTS —_[This project would not be suable for consideration of  Partl o conon et repmeemens 0o o nepmeemens| /om0
[Fdr dition Driven Project, < $1M in cost it dition Driven Program
T o DOES NOT MEET N ot be sutable of 2 partil
7 i ! I
3 | coresss [Fdr 1168 |Asset Condition Driven Project, < $1M in cost itis an Asset Condition Driven Program Asset Condition Asset Replacement UG Cable Replacements | 7/31/2017
[Narragansett Electic Distribution Substation | DOES NOT MEET NG NWA SCREENING REQUIREMENTS - [This project would not be sultable for consideration of  Patal
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ey v v PP | condition D for Further Details Study for Further Details " ol
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v |Condition Drive. Study for Further Details ; i /el
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laddress accomulated Distibuted Energy Resource NWA ystem Capacity v 15/
DOES NOT MEET NG NWA SCREENING REGQUIREMENTS -
not be suitable ofapartil
45| Co79525 [01d Baptist A 30 Distribution Substation System Capacity & Performance Reliabil 11/16/2017
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47 | C080092 |15F1and 15F2 Get: Relocati [DOES NOT MEET NG N not be suitable of apartil Asset Conditi Asset Replz it 2/21/2018
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Project ID Project Description NWA Comment Capex Spending Rational Budget Classification Program Code In:z?:e "
C072807 [RI UG Cable Program - Fdr 1102 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project, < $1Min cost Asset Condition Asset UG Cable 4/12/2016
C072826 [RI UG Cable Replacement Program - Fdr 1104 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project, < $1Min cost Asset Condition Asset UG Cable Replacements 4/12/2016
€072847 [RI UG Cable Replacement Program - Fdr 1106 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project, < $1Min cost Asset Condition Asset UG Cable nts 4/12/2016
C074307 [RI UG 79F1 Duct Charles & Orms Sts DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project, < $1Min cost Asset Condition Asset 6/23/2016
C074426 [EMS Expansion - Franklin Sq #11 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
C074427 [EMS Expansion - Phillipsdale 20 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Relay/RTU EMS Expansion 6/28/2016
€074428 [EMS Expansion - 48 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Relay/RTU EMS Expansion 6/28/2016
074429 [EMS Expansion - Warren #5 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Relay/RTU EMS Expansion 6/28/2016
C074430 [EMS Expansion - Wood River 85 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
C074431 [EMS Expansion - Bonnet 42 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Relay/RTU EMS Expansion 6/28/2016
€074433 [Bristol 51- EMS Expansion DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016

EMS Expansion - Centredale 50 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
074436 [EMS Expansion - Hope 15 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
C074437 [Manton 69 - EMS Expansion DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
C074438 |EMS Expansion - Merton 51 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Substation EMS Expansion 6/28/2016
€074439 [EMS Expansion - Tiverton 2 #33 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
074440 [EMS Expansion - Warwick Mall 28 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
C074441 [EMS Expansion - West Greenville 45 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability EMS Expansion 6/28/2016
€074803 |37K21/22 Removal, Memorial Drive Newport DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset 7/22/2016
C074804 [App 23KV (© DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset Substation Asset 7/22/2016
074807 23KV Reti B Line) DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset Substation Asset 7/22/2016
075328 [Dyer St Indoor Sub Retirement DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset Replacement 8/23/2016
€075403 [Elmwood Indoor Equipment Removal DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset Substation Asset 8/26/2016
C075445 |RI Royal Disconnect Program DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Program Asset Condition Asset 8/30/2016
C075545 |Admiral 9 Sub - EMS Expansion DOES NOT MEET NG NWA SCREENING REQUIREMENTS - EMS Expansion Program System Capacity & Performance Reliability 9/7/2016
C075571 [RIVVO Langworthy Corner 86, Line DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Volt-Var Optimization Project System Capacity & Performance Reliability 9/8/2016
€075573 [RIVVO Langworthy Corner 86, Distribution Substation __|DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Volt-Var O Project System Capacity & Performance Reliability 9/8/2016
C075860 |Geneva Sub Equiment DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset 9/23/2016
C076202 |Dressler 5-UG Street Light DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Outdoor Lighting - Capital 10/7/2016
C076289 [IRURD Pequaw Honk URD RI-Little Compton DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Asset Condition Driven Project Asset Condition Asset Replacement 10/13/2016)
C076365 [RI VVO/CVR Tiogue Ave 100, Distribution Substation DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Volt-Var Optimization Project System Capacity & Performance Reliability 10/18/2016|
C076367 [RIVVO/CVR Lincoln Ave 72, Di Substation DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Volt-Var O Project System Capacity & Performance Reliability 10/18/2016)
€077200 [RIVVO/CVR Tiogue Ave 100, Di Line DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Volt-Var O Project System Capacity & Performance Reliability 1/6/2017
€077201 [RI VVO/CVR Lincoln Ave 72, Di Line DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Volt-Var O Project System Capacity & Performance Reliability 1/6/2017
€077365 |ProvStudy Clarkson St 13F10 Hawkins DOES NOT MEET NG NWA SCREENING REQUIREMENTS - See Providence Area Study - Plan, May 2017 Asset Condition Asset 2/2/2017
C077368 Retire Olneyuville Fdr 615 DOES NOT MEET NG NWA SCREENING REQUIREMENTS - Se rea Study - Plan_May 201 Asset Condition Asset. 2/201
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