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Luly E. Massaro, Commission Clerk
Rhode Island Public Utilities Commission
89 Jefferson Boulevard

Warwick, RI 02888

RE: Docket 4655 - The Narragansett Electric Company, d/b/a National Grid
2017 System Reliability Procurement Report

Dear Ms. Massaro:

I have enclosed ten copies of National Grid’s’ proposed System Reliability Procurement
Report for 2017 (the 2017 SRP Report). The 2017 SRP Report is being filed as a settlement
between the participating members of the Energy Efficiency Subcommittee of the Energy
Efficiency Resources Management Council (EERMC). The EERMC is an independent and
diverse stakeholder council, which oversees the development and implementation of the
Company’s system reliability plans and programs.

The Company submits this 2017 SRP Report pursuant to the System Reliability and Least
Cost Procurement statute, R.I. Gen. Laws § 39-1-27.7 and the revised System Reliability
Procurement Standards (the Standards), which the Rhode Island Public Utilities Commission
(PUC) approved on June 7, 2011 in Docket 4202. The basis for least cost procurement of system
reliability in Rhode Island is the Comprehensive Energy Conservation, Efficiency, and
Affordability Act of 2006 (R.I. Gen. Laws. § 39-2-1.2), which provides a unique opportunity for
Rhode Island to identify and procure cost-effective customer-side resources with a focus on
alternative solutions to the traditional supply options.

Similar to past years, the 2017 SRP Report is consistent with the framework established
in the Three Year Energy Efficiency Procurement Plan (Three Year Plan) filed in Docket 4284 to
integrate the analysis of non-wires alternatives (NWAs) into the Company’s planning functions
by using analytical tools to evaluate the costs and benefits of traditional and NWA solutions, and
to identify system needs for which a NWA is the preferred solution.

In the 2017 SRP Report, the Company proposes to continue the Load Curtailment Pilot
(Pilot), which began in 2012, and which the PUC approved in Docket 4296. The purpose of the
Pilot is to test the use of targeted energy efficiency and load curtailment by customers, or

" The Narragansett Electric Company d/b/a National Grid (National Grid or Company).
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demand response, as a means to manage local distribution capacity requirements during peak
periods. In the Company’s 2012 SRP Report-Supplement, the Company identified the area
served by its Tiverton substation as an appropriate candidate for an NWA pilot. The Pilot area is
comprised of 5,200 customers. As noted in the 2017 SRP Report, the Company will continue to
directly market a portfolio of enhanced incentives and traditional energy assessments to
customers in the Pilot area to both recruit and maintain engagement. The Company also
proposes to continue the enhanced collaboration between SRP and EE by promoting the
ConnectedSolutions demand response pilot within the Pilot area. Additionally, the Company has
proposed an advanced meter behavior initiative and a market solicitation for solutions.

The Company is proposing to fund this sixth and final year of the Pilot through a
combination of leveraging existing energy efficiency funds by targeting certain energy efficiency
programs and measures in the Tiverton/Little Compton area and additional funding for increased
marketing efforts and incentives. The additional proposed funding is not included in the budget
for the 2017 Energy Efficiency Program Plan that is being submitted separately for the PUC’s
consideration in Docket 4654; therefore, the Company is requesting that the PUC approve the
sixth year budget for the 2017 SRP Report in the amount of $399,302. The Company also seeks
PUC approval to apply the existing fund balance in the amount of $-201,733 to the 2017 budget,
for a total customer funding request of $197,570. As indicated last year in the 2015 SRP Report
filed in Docket 4581, if the Pilot is successful in enrolling enough load relief and in providing
sustained load relief over a four-year period, it will result in deferral of a new substation feeder
estimated to cost $2.93 million in 2014, which totals a net present value cumulative distribution
savings of $653,273 over a four-year deferral. Although the Company acknowledges that the
potential deferral value of the proposed substation upgrade is less than the total cost of the Pilot,
this investment continues to be necessary in order to determine the appropriate levels of
administration, customer outreach, and evaluation necessary to acquire participation in load
response events.

The Company anticipates that the 2017 investment will install combined annual summer
demand savings of 352 kW for the residential, commercial, and industrial sectors in the
Tiverton/Little Compton area. In accordance with the Standards’ requirements for cost
effectiveness, in 2017, the Pilot will create $1.05 of economic benefits for every $1.00 invested.

As in past years, the Company is proposing to roll the additional funds needed for the
Pilot into the existing Energy Efficiency Program (EEP) charge, instead of including these funds
as a separate line item on customers’ bills. The total additional funding needed for the Pilot in
2017 is $0.00002 per kWh. With the addition of the SRP funding, if approved, the total EEP
charge would be $0.01124 per kWh. As with the Energy Efficiency funds, actual revenues will
be reconciled against actual expenses at the end of the year, and any difference will be credited
or charged to customers in 2017.

? The Company made minor adjustments in the cost of the wires solution over last year to reflect inflation.
Additional detail regarding the cost adjustments is set forth in the 2014 SRP Report.
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The 2017 SRP Report has been reviewed and approved by the EERMC and complies
with the Least Cost Procurement statute and the Standards. Accordingly, the Company
respectfully requests that the PUC approve this 2017 SRP Report.

Thank you for your attention to this filing. If you have any questions, please contact me
at 781-907-2121.

Sincerely,

Raquel Webster

cc: Jon Hagopian, Esq.
Steve Scialabba, Division



2016 SRP Plan
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2017 SYSTEM RELIABILITY PROCUREMENT REPORT

I ntroduction

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
2017 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).'

This SRP Report is submitted in accordance with the Least Cost Procurement law, R.I.
Gen. Laws § 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), Emerald Cities, TEC-RI, and National Grid (together, the Parties), and
addresses all issues raised by members of the Collaborative concerning the Company’s
SRP Report for calendar year 2017.

" Members of the Collaborative presently include the Company, the Division, TEC-RI, People’s Power &
Light, Emerald Cities, and Acadia Center, along with participation from the OER Office), several EERMC
members, and representatives from the EERMC’s Consulting Team.

*The 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.I. 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.I. Gen.
Laws 39-1-27.7.1(e)(4),(f) and R.I. Gen. Laws § 39-1-27.7.3.
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Section 2.1(D) of the SRP Standards requires that the Company identify transmission or
distribution (T&D) projects that meet certain screening criteria for potential non-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
(D 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 2017 SRP Report in accordance with the guidelines
set forth in Section 2.1 of the SRP Standards.

Summary of the Company’s Proposal

As part of this 2017 SRP Report, the Company is proposing to continue the load
curtailment pilot (Pilot), DemandLink™, which the company proposed in the 2012
System Reliability Procurement Report — Supplement (2012 SRP Report) and which was
approved by the PUC in Docket 4296. The purpose of the Pilot is to test the use of
customer demand response and targeted energy efficiency as a means of managing local
distribution capacity requirements during peak periods. As explained in the 2012 SRP
Report, the Company identified the area served by its Tiverton substation as a candidate
for a pilot. The calendar year 2017 is anticipated to be the final implementation year for
the Pilot.

The Company proposes the continued use of EE funds from programs proposed in the
2017 Energy Efficiency Program Plan and additional funds as proposed below to
continue this Pilot in 2017. The Company estimates that approximately $399,302 in
incremental costs will be required in 2017 to implement the Pilot. This is in addition to
approximately $949,123 in focused energy efficiency costs that will be leveraged through
energy audits and provision of equipment through the EE programs. In this SRP Report,
the Company is requesting approval for recovery of the incremental costs for 2017.

The requested funds will be used to enhance existing EE program plan energy efficiency
incentives, provide additional energy efficiency measures that would not otherwise be
offered through the statewide programs, conduct a targeted demand reduction program
that will reduce customer air conditioning loads, solicit and implement a market-based
solution and increase marketing in the Tiverton/Little Compton area to enhance
participation in all aspects of the Pilot. The Pilot area serves approximately 5,200
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customers, and the Company is seeking participation by enough customers to provide
IMW of load reduction by the end of 2017 to allow deferral of a new substation feeder
for four (4) years, from 2014 to 2018. If the Pilot is successful in demonstrating enough
sustained load relief over the six-year period from 2012 through 2017, and load forecasts
do not significantly change, it will result in the deferred construction of a new substation
feeder over that 2014-2018 period, which was originally estimated to cost $2.93 million
in 2014.

Consideration of NWAsin System Planning

All transmission and distribution needs continue to be screened for NWA feasibility
when the projects are initiated. A project is initiated when a future need is identified.
The timing of that future need can vary greatly from just a few years to upwards of
twenty years. After a future need is identified, it is analyzed in detail so that potential
solutions (both wires and non-wires) can be conceptualized and compared. If an NWA
solution is determined to be feasible, it is fully developed and then proposed through the
next SRP Report. If a wires solution is the best option, that project is then fully
developed and incorporated into the Company’s Electric Infrastructure, Safety and
Reliability Plan (ISR).*

To determine whether an NWA is feasible, the Company first screens 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. Out of the 19
distribution projects that were initiated between April 1, 2015 and March 31, 2016, only
one project passed the initial screening criteria and warranted further consideration of
NWA feasibility. Of the remainder of these projects, none had primary drivers other than
asset condition, damage/failure, and statutory/regulatory (new business and public
works), so they were determined to be ineligible for NWA consideration.

The project that was considered more closely for NWA potential was part of the
Company’s East Bay Area study. This project consisted of both contingency-related work
not suitable for NWA consideration, as well as some load growth at the Company’s

* 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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Bristol and Warren substations. Reducing this load growth could have reduced the scope
of the larger project. It was estimated that approximately 11 MW of summer peak load
relief would be needed from an affected area of approximately 18,000 residential and
commercial customers by 2022. The preferred’ wires solution consists of constructing an
additional feeder at the Bristol substation and making feeder upgrades to the Warren
substation, which would start construction in 2019 in order to be in service by 2022.
These investments are projected to cost approximately $2 million.

After conducting the additional analysis to understand these details, the Company
determined that given the relatively low cost of the preferred wires solution and the
amount of load reduction necessary to achieve those savings, it could not propose a cost
effective NWA solution. Consequently, the preferred wires solution was chosen and will
be incorporated into the Company’s Electric ISR plan. In support of the 2015-2017 Least
Cost Procurement plan’s theme and as demonstrated through the consideration of the
Bristol/Warren project for NWA described above, in 2016, the Company has worked to
more fully consider partial NWA solutions® where applicable. The Company plans to
continue analyzing its current NWA screening and development processes to determine
how NWAs might be best considered as partial solutions in future years. The Company
is also actively working with the Parties to incorporate the consideration of partial NWA
solutions into the next iteration of the System Reliability Procurement chapter of the
Least Cost Procurement Standards.

Tiverton NWA Pilot

Forecasted Load Growth in the Tiverton Area

Appendix 1 shows historical and forecast coincident summer peak demands for Rhode
Island. The highest peak demand was recorded on July 19, 2013 at 1,954 MWs,” and the
highest winter demand was in December 2004 at 1,394 MWs. The Company’s
distribution system serves approximately 496,750 electric customers in 38 cities and
towns in Rhode Island. The residential class accounts for approximately 40% of the
Company’s total Rhode Island load, the commercial class accounts for approximately
49%, and the industrial class accounts for approximately 11%.

As noted in Appendix 1, Tiverton and Little Compton annual weather-adjusted summer
peaks are expected to increase at average annual growth rates of 0.6% and 0.8%

> As used here, the term “preferred” means the wires solution that would be chosen if no NWA exists. The
term “preferred” is used to indicate that the wires solution was chosen from among other wires solutions
that were not selected.

% See 2016 SRP Report for a detailed description of partial NWAs.

7 Actual metered peak ‘after’ reductions for ‘demand response (DR). With DR add-backs, the highest peak
would be August 2, 2006, at 1,986.9 MW.
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respectively for the next 10 years, which are both greater rates than the statewide average
annual growth of 0.4%.

The data captured for 2015 shows approximately 10% lower feeder and transformer load
peaks than those seen in 2014. The most recent data captured for 2015 shows loads
trending closer to the 2012 levels (although, the 2016 peak has not yet been determined).
This, along with the revised forecast, indicates that conventional capacity relief methods
can be deferred by one additional year. A final assessment of the additional deferral
period will be made when the data for the year is analyzed and the summer peak for the
year 2016 is determined (at the end of the summer season). However, based on the
information available at this time, the Company is proposing to continue the Pilot through
2017.

In 2011 when the Pilot was initially proposed, the forecasted load growth rate was 2.6%.
Given the decrease in this rate as reflected in the more recent forecasts, the Company
believes it is possible that the conventional capacity relief methods may not be needed for
an even longer period of time than originally projected. The Company will continue to
monitor the load forecasts as the Pilot’s final implementation year is completed and will
include consideration of this potential deferral extension in the final determination of the
Pilot’s economic analysis. However, if current forecasts are maintained, the Pilot may
potentially demonstrate that an NWA can help defer a project long-enough so that the
wires investment is no longer needed.

I mplementation

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.

2015 Summary

In 2015, the Company added an enhanced rebate for heat pump water heater (HPWH)
replacements. The goal in adding this rebate was to diversify the range of offers to cover
more than just air conditioning load. Although the measure was very popular in the
statewide program when the incentive was similar ($1000 until 2013; $1100 offered
through the Pilot), the measure was not as popular in the Pilot area with only ten rebates
for the year. Participation in many of the existing Pilot incentives continued to be lower
than projected; however, there was not as dramatic a decrease in the number of interested
leads for the Pilot. Instead, most of the interest was limited to the home energy
assessments, rather than in the Pilot-specific measures. In 2015, nearly 35% fewer
customers accepted Pilot program offerings.
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The Company’s 2015 marketing campaign ran from mid-February through October. The
campaign maintained its aggressive nature and its messaging from previous years. The
“save money/save energy”’ theme was varied with the “good for you/good for your
community” theme in order to provide Pilot customers with more transparency around
Pilot goals (in response to the feedback from the evaluation) while also promoting the
potential for individual savings. The marketing also included information regarding the
RI OER’s SRP Solar DG pilot. The campaign included a series of direct mail and e-mail
newsletters, the two-pronged telemarketing campaign that has proven to drive most of the
leads in past years, and the newly added social media campaign on Facebook. Like the
previously utilized marketing methods, the Facebook campaign targeted customers in
Little Compton and Tiverton directly. In the latter part of the campaign, the Company
also made efforts to reach out directly to the Tiverton and Little Compton town
administration, building community, and real estate firms and any local media in efforts
to promote the enhanced incentives in the Pilot.

The Company triggered fifteen demand response (DR) events between mid-July and
early-September. Many of the days mimicked conditions predicted to coincide with a
feeder overload; however, none of the events were triggered for that specific contingency.
The 2015 Annual Evaluation Report delivered by Opinion Dynamics Corporation (ODC)
provided an analysis of the DR impacts of the 2015 events. A summary of this analysis is
included in the Evaluation section of this Report.®

The Company estimates that by the end of 2015, it achieved approximately 144kW of
incremental load relief toward the IMW goal. This represents 76% of the 2015 summer
demand savings target of 183kW set in the 2015 SRP Report and reflects all savings
impact updates made in this SRP Report. The Company also estimates that through 2015
the Pilot cumulatively achieved 91% of the kW target for 2016. Please see Table S-7,
Appendix 3 for more information regarding the Pilot’s progress toward its kW targets for
each year.

Although this information is used to gauge the progress of the Pilot and to plan future
activities, these numbers represent estimates only. The success of the Pilot in recruiting
enough sustained load relief to defer the wires project will be determined through the
final evaluation report from Opinion Dynamics Corporation after the conclusion of the
Pilot.

2016 Summary to Date
The Pilot’s focus in 2016 has been on varying the marketing tactics from those used in
the past in order to refresh the message and engage new participants. The principle

¥ The 2015 Annual Evaluation Report is included in this Report as Appendix 4.
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change in the plan from prior years has been the deployment of additional outreach in
both Pilot communities as part of the Rhode Island Energy Challenge campaign, which
was added to the comprehensive campaign conducted for the Pilot.

The 2016 marketing campaign began in March and continued with the “save money/save
energy” theme along with outlining the program details. Materials included a kickoff
newsletter and series of direct mail pieces that contained information designed to increase
customer understanding of how demand response events work and fully conveying the
benefits of the Pilot’s EE and DR measures to the entire community. The
communications were crafted to deliver different messages to Pilot participants (those
previously engaged in any level of Pilot energy-saving activity) and non-participants.
The Company also again had outbound telemarketing calls conducted to non-participant
customers and explored native ads on Facebook that targeted customers in Little
Compton and Tiverton directly, featuring DemandLink messaging.

Bringing the award winning Rhode Island Energy Challenge: Find Your Four!
(Challenge) community engagement campaign to Tiverton and Little Compton was
intended to establish a personalized community focus to drive Pilot leads. Traditionally,
the Challenge has engaged municipal leadership to act as a trusted voice and engage
citizens around the importance of energy efficiency. Through 12-16 week campaigns,
residents are exposed to the Company’s programs through their faith groups, schools,
sporting leagues, and other community venues. When 5% of all households take the
pledge to find four ways to save, the community receives a monetary grant from the
Company for energy efficiency upgrades on a public building of choice. Unique to the
Tiverton and Little Compton communities, the Challenge focused on the more specific
goal of motivating residents to sign up for their EnergyWise home energy assessment,
where more information about the Pilot was provided. Community engagement
managers were also trained on the Pilot’s components at a high level and provided
customers with website information where they could learn more and call to sign up.

The campaigns in Tiverton and Little Compton ran through September and early lessons
show a few key takeaways. Most noticeably, it appears that a higher proportion of
residents in these two communities have had the EnergyWise assessment in the last three
years. This is not unusual and should be considered an achievement as there have been
active promotions through DemandLink and the State’s Solarize Rhode Island program.
Despite the slightly increased difficulty in generating new leads, participation in home
energy assessments has been steady throughout the year and the Company anticipates
achieving its target of 250 home energy assessments by the end of the year.

Participation in the enhanced incentives remained low in the beginning of the year, but

has picked up slightly during the summer months with the launch of the
ConnectedSolutions demand response program, the Find Your Four Campaign, and the
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onset of the cooling season. To date, outreach to Pilot customers in 2016 has produced
215 pre-qualified leads for the enhanced DemandLink incentives compared with 435
leads for the same period in 2015, and 414 leads in 2014. This reflects the continued
trend of qualified leads for measures other than the EnergyWise home energy
assessments being much lower than in previous years during the same time period.

PENETRATION OF INTERESTED PILOT LEADS
Pilot Year (through month) L eads Generated Customer Penetration*
2012 (December) 209 4.2%
2013 (December) 1061 21.3%
2014 (December) 655 13.2%
2015 (December) 730 14.7%
2016 (August) 215 7.4%
Total through August 12, 2016 2870 57.7%

* Based on total of 4970 available Pilot customer phone numbers

In the spring of 2016, the Company learned from its evaluation results that 85% of the
plug load devices were not performing in the demand response events called during 2015.
Given these results and the higher cost of implementing these measures than those for
central AC, this offer was suspended from the Pilot. The Company is continuing efforts
to engage existing participants in active participation to maximize the amount of peak
load relief from the equipment already installed and allocated dollars not spent from this
initiative to the marketing campaign.

Eighteen DR events were initiated from July through September 2016.” One of these
days was 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, WeatherBug Home, indicates that approximately
65-70% of thermostats are fully participating in the event. Six to eight percent (6-8%) of
thermostats opt out while the event is in progress, and approximately 25% are opting out
either prior to the event set points going live or were not in cooling mode when the event
was triggered.

Based on year-to-date participation, the Company projects that by the end of 2016, it will
have achieved approximately 56% of its planned incremental summer kW target of 170
kW including all updates to savings impacts and program changes. The chart below,
which is broken down by source, illustrates the Company’s projections for 2016 kW

? There were no events triggered in June 2016 due to mild weather conditions.
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savings.'” As previously noted, the Company will allocate funds from the discontinued
plug device incentives to make another aggressive marketing push over the fall and
attempt to exceed these projections.

2016 Planning Current 2016 % of Planning
Assumption Proj ection Assumption
DR Potential kW 42 6 14%
EE Installed kW 128 90 70%
Total 170 96 56%

2017 Pilot Implementation Plan

2017 marks the final year of the Pilot’s planned life cycle. After incorporating the most
recently available evaluation results into the savings impact assumptions'' and updating
the projections through 2016, the Company has determined that approximately 330kW
are needed to reach the goal of IMW by the end of 2017. The proposal for 2017 has been
crafted to meet this target.

First, the Company proposes to continue the incentives for wi-fi thermostats on central
AC systems, heat pump water heaters, window AC purchases, and recycling. These
measures have been shown to be successful in the past, and the Company intends to
continue to significantly market them throughout the year. The Company will also
continue to encourage customers to complete an EnergyWise or Small Business Direct
Install (SBDI) energy assessment through the Rhode Island statewide EE programs.

These measures will continue to be delivered primarily through the statewide
EnergyWise and SBDI energy efficiency programs, as is the case for the energy
assessments, or through a customer-initiated rebate process as with the window AC and
heat pump water heater incentives. While the Pilot encourages customers to install
specific measures in order to achieve the required load reduction, simultaneously offering
them an entire suite of measures incentivized by the statewide EE programs allows for a
whole-house approach to customer service and increases the potential for additional EE
savings in the Pilot area.

Continuing with the change from 2016, the wi-fi thermostat incentives will be offered
through the RI ConnectedSolutions demand response pilot and will leverage costs already

121t should be noted that the savings projected for 2016 include adjustments to the demand response and
smart plug energy efficiency to reflect evaluation results of smart plug usage as well as reduced demand
response impacts of the wi-fi thermostats, further reducing the projected savings down from what was
planned. Without these adjustments, DR projections would be at 31%, EE at 71% and total Pilot at 62%.

" This includes updated demand response impacts as well as updated realization rates for plug devices on
window AC units, both of which are lower than originally estimated.
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allocated through the EE programs for those measures. The incremental marketing
dollars to focus installations within the Pilot area and participation incentives continue to
be part of the Pilot budget proposal.

ConnectedSolutions offers customers with central air conditioning annual incentives for
participating in demand response events throughout the year as well as on-going
optimization of their thermostat settings and HVAC usage patterns. Customers may sign
up to have a wi-fi thermostat professionally installed at no-cost or may participate
through the program’s bring-your-own-thermostat option and receive a sign-up bonus.
Similar to the Pilot, the ConnectedSolutions’ demand response events are automatically
initiated on participating thermostats, but customers have the option to opt-out of each
event. For each year in which customers participate fully in 75% or more of the demand
response events, they will receive an incentive.

Customers within the Pilot area who sign up for either the Pilot or ConnectedSolutions,
are automatically enrolled in both programs and are eligible for both sets of incentives to
the extent they comply with the participation rules of each. This allows for efficiency in
the delivery of both programs and maximizes the benefits for all customers. More
information about ConnectedSolutions can be found in the Company’s 2017 energy
efficiency program plan (EEPP) or by visiting
www.weatherbughome.com/connectedsolutions, and selecting Rhode Island.

The Company is constantly looking at new technologies, including advances in metering.
The Company installed ‘drive-by’ AMR (automatic meter reading) meters in Rl in the
late 90s and early 2000s. The meters need to be close enough to roadways for a meter
reading van to drive-by and capture the register reads on the meter. As would be
expected, not all meter locations are close enough to be read by the van, and
consequently, there is a population of non-AMR meters still in place throughout all the
Company service territories in RI, MA, and NY. In order to find additional economies in
the Company’s meter reading efforts, the Company began to explore a meter that can
‘read” nearby AMR meter in order to replace the non-AMR meters with AMR meters.
Since the Company already started this effort and needed to test meters in the field, it
determined that some of the meters selected for testing could be installed in the
Tiverton/Little Compton footprint.

The Company also proposes to test the use of this new kind of meter as a potentially less
expensive alternative for time-of-use pricing implementation. The residential meter is
equipped with ecoder receiver transmitter (ERT) reader-like technology that allows for
the collection of readings from other, traditional meters in the vicinity. The Company
believes that if these meters provide reliable interval data at frequent enough intervals,
they could enable verification for time-of-use rates with a significantly lower equipment
cost. This could prove to be an attractive component for future pilots. The vendor of the
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meters has not yet tried to capture interval information, but has committed to working
with the Company to develop such a tool.

The Company proposes to focus the implementation of these demonstration meters in the
Pilot area and has included incremental marketing dollars as part of its 2017 budget to
engage all Pilot customers in shifting their energy use off peak, i.e. outside of the
3:30 p.m. - 7:30 p.m. time period. Customers impacted by the meter installations would
be notified of the time-of-use rates and provided a shadow bill so they can see the
difference between what they would have spent on the basic rate versus the time-of-use
rate. Similar to the Company’s Smart Energy Solutions pilot in Worcester, MA, if
customers would have saved money on the shadow bill by the end of the year, the
Company would issue a credit for that difference in 2018.

The time-of-use rates for the purposes of this demonstration, would mimic those in
Worcester, but would be customized based on Rhode Island’s customer base and
revenues. Customers would still be billed on the basic rate. A shadow bill would be
provided as an informational tool to encourage customers to shift their usage and save
money. While the peak load savings expected from this small initiative are expected to
be minimal'? the costs of focusing this additional effort are also projected to be low and
the lessons learned from the demonstration could be significant.

The second major change to the Pilot proposal in 2017 is in support of another theme in
the 2015-2017 Least Cost Procurement plan: leveraging the marketplace. Instead of
proposing another Company initiative to install the remaining peak load savings
necessary to reach the target 300kW, the Company proposes to conduct a Request for
Proposals (RFP) to identify a market-based solution that fits within the cost effectiveness
framework.”> The Company plans to begin working on the RFP process in late 2016 in
efforts to identify a solution in early 2017 to maximize the time for implementation. If the
RFP process does not identify an appropriate solution, the Company will propose another
EE or DR-based solution to meet the IMW target.

2 Based on the assumption of 100 customers through 25 meters installed and 0.12kW savings per customer
per peak period. These savings are what Level 1 active customers in the Smart Energy Solutions pilot
saved. Level 1 active customers is defined as customers who have no specific technology incorporated
directly but who logged into the customer web portal at least once. “National Grid Smart Energy Solutions
Pilot Interim Report.” Prepared by Navigant Consulting Inc. for National Grid.2016

" The Company may structure the REP to allow flexibility in the scale of the projects proposed by bidders
in order to ensure responses. To the extent that a cost effective solution cannot be identified with the scale
outlined in this Report but can with a larger scale, the Parties will determine the best course of action. To
the extent that such a solution would require additional funding, the Parties will make a request to the PUC
at that time.
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Finally, the Company proposes to continue conducting demand response events
throughout the summer peak season as it has in past years. More information about
demand response events can be found in previous sections of this Report or in past SRP
Reports.

With leads still coming in, but decreased participation in exclusive Pilot offers, the
marketing plan for 2017 will maintain its efforts in direct outreach such as telemarketing,
print, newsletters, and digital. For 2017, marketing outreach will focus on the following
communication goals:

® Increasing customer understanding, awareness and comfort with demand response
events

" Generally shifting energy use outside the 3:30 p.m. -7:30 p.m. peak period
® Leveraging Home Energy Reports to promote messaging by zip code

® Utilizing the marketing strategy of “Life on the Grid” in communications to align
the Pilot with the Company’s overall brand strategy

Home Energy Reports are monthly mailers or emails that show customers how much
electricity they have used and how their usage compares to their neighbors. The
objectives of the reports are to raise awareness of usage in general and to give customers
guidance regarding how they can make changes to decrease their usage even without
investing in technology or equipment. These reports have been motivating customers to
make energy efficient choices in their homes for some time, saving upwards of 2%
annually. In 2017, the Pilot will look into how it can leverage this already useful tool to
promote DemandLink as one more step toward making it to that “Great” category of
energy use.

The marketing campaign will continue with a dual track approach in 2017, customizing
the focus of the messaging in order to differentiate Pilot participants from non-
participants. The Company will continue to develop and periodically distribute separate
newsletters to both participants and eligible customers who are not yet participants. The
newsletters, including the Pilot FAQs, will be distributed primarily through both email
and direct mail to the larger number of non-participant customers for whom we have no
available email addresses. A proposed schedule of tactics and messaging is included as
Appendix 5.

Funding Plan

The Company is proposing to fund the Pilot in 2017 through a combination of leveraged
EE funds and the additional SRP funds requested as part of this 2017 SRP Report.
Similar to the proposals in previous SRP Reports, the Company is proposing to collect
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the additional funds needed for the Pilot by rolling the SRP budget into the existing EE
program charge on customer’s bills, which is detailed in Table S-1.

The budget table below reflects actual expenditures for 2012 through 2015, projected
expenditures for 2016, and budgeted expenditures for 2017. It reflects lower costs than
projected for 2017 in the 2016 SRP Report to maintain as much overall cost-effectiveness
as possible. Importantly, although the Rebates/Incentives category shows lower costs
than in the past, there may be additional customer incentives as part of the Request for
Proposals budget, which is currently primarily allocated in the STAT category with only
a small percentage allocated to customer incentives. The Company will reflect any
variations in these allocations in its actual costs in the 2018 SRP Report. Additionally, the
Pilot is again focusing on heavily promoting many incentives already offered through the
statewide EE programs.

Please refer to Appendix 5 for a more detailed breakdown of this Pilot’s costs.

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 M arketing I ncentives Training M arket 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 $50.0 $120.0 $15.7 $94.2 $130.0 $409.9
2017 $50.0 $80.0 $31.2 $118.1 $120.0 $399.3
Total $336.0 $465.0 $335.9 $319.3 $648.3 $2,104.6
Evaluation

The Company continues to work with Opinion Dynamics Corporation (ODC) on the
evaluation of the Pilot. The major evaluation objectives for 2016 were (1) an EnergyWise
impact analysis to assess the incremental energy efficiency impact of 2012-2015, (2) a
process evaluation of the DemandLink initiative, (3) an impact analysis of demand
response events during the summer of 2015, (4) a Small Business impact analysis, (5) an
analysis of EnergyWise, DemandLink, and Window AC Rebate and Recycling leads, and
(6) developing an evaluation plan for 2017.

The EnergyWise impact analysis estimated the extent to which the Pilot created
incremental EE savings in the pilot area that would not have otherwise been achieved.
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The results showed that the Pilot is responsible for an approximate 54% increase in EE
participation in the pilot area based on data from 2012-2015. This estimate was derived
through participant surveys and an analysis of EnergyWise program participation in both
the Pilot communities and a few comparison towns. The participant surveys aimed to
determine which marketing or program attributes most influenced customers’ decisions to
participate in EnergyWise. ODC then used the “take rate'*” of 51% and applied it to
gross load impacts from the installation of EnergyWise Program measures. The results
show that to date, the Pilot has achieved incremental summer peak load savings totaling
111.1 kW, in a range of 102.8 to 119.7 kW, from EnergyWise energy efficiency
measures.

The DemandLink process evaluation included a survey of customers participating in the
DemandLink program. Survey results highlighted that 82% of central-AC customers are
satisfied with the equipment. Satisfaction with plug devices is lower at 65%. Despite a
change in messaging to better describe the program mechanics, 56% of customers
continue to have a lower awareness of demand response events. Their awareness levels
did not appear to negatively impact customer satisfaction. However, awareness levels did
impact the tendency for customers with window ACs to plug their units into the plug
devices. Customers that were aware of events reported using 70% of their plug devices
with window AC, compared to only 36% for those not aware of events. Overall, based
on the survey, 53% of plug devices are not being used with window AC units. While
customers are reminded each summer to plug window AC units into plug devices,
increased follow-up or a review of plug device data early in the season may help to
prevent this in the future.

The demand response impact analysis calculated the peak demand savings resulting from
the 15 demand response events called on July 13, July 20, July 21, July 29, July 30,
July 31, August 4, August 17, August 18, August 31, September 1, September 2,
September 3, September 8, and September 9. The results, which are detailed in the chart
below, were derived from a mixture of day matching, modeling, thermostat logs and
weather data.

Thermostat Impact Program Impact
Runtime # of
. kW Participating kW
Reduction
Thermostats
Central AC 13.3% 0.49 155 76
Window AC N/A 0.04 14 0.60

" For definition and details, please see Appendix 4.

National Grid 2017 System Reliability Procurement Report



The Narragansett Electric Company

d/b/a National Grid

2017 System Reliability Procurement Report
Docket No. 4655

Page 15 of 29

The analysis only included 14 of the 150 thermostats associated with window-ACs. The
main reason thermostats were not included was due to no communication between the
plug and the thermostat. For plug devices installed in 2014 or earlier, the most likely
explanation for the connectivity issues is that participants removed their plug devices
together with their window AC during the fall/winter and may not have reinstalled them
(or reinstalled them incorrectly) at the beginning of the 2015 cooling season. However,
for new participants, none of the 23 thermostats installed in 2015 contained data usable
for the analysis. A technician installs the plug device during the thermostat installation
and connects the two pieces of equipment, so that the thermostats can cycle the window
AC during events so it is unclear why these thermostats failed. For central AC, the
inclusion rate was much better with only 55 of the 228 thermostats excluded from the
analysis because of a lack of data. The analysis also returned statistics on failure rates.
The mean event failure rate was 1.3% for window ACs and 10.1% for central ACs (no
communication or opt-out in first 5 minutes), while complete failures and event failures,
was 31% for the central ACs and 91% for window ACs (includes blank logs). The mean
opt-out rate for central ACs was 19.2% and 4.5% for window-ACs.

The window AC rebate and recycling evaluation involved a review of participation in the
DemandLink window AC rebate and recycling programs and the application of the per
unit savings value developed in support of the 2014 Annual Evaluation Report. During
2015 a total of 19 rebates for window ACs were issued, 12 window ACs were recycled
with no replacements, and 5 were recycled and replaced. This led to a total summer peak
savings of 2.60 kW in 2015. In total from 2013-2015 the window AC rebate and
recycling initiative created total summer peak savings of 16.13 kW.

The Small Business impact analysis estimated the extent to which the Pilot created
incremental EE savings in the pilot area that would not have otherwise been achieved
through a difference-in-differences assessment. The results showed that the Pilot is
responsible for an approximate 50% increase in Small Business program participation in
the pilot area based on data from 2012-2015. This estimate was derived through an
analysis of the Small Business Direct Install program participation in both the Pilot
communities and a few comparison towns. ODC then applied the 50% incremental
participation rate to the gross load impacts from the installation of Small Business Direct
Install Program measures. The results show that the pilot-to-date has achieved summer
incremental peak load savings totaling 43.1 kW from Small Business Direct Install
energy efficiency measures.

ODC also completed a SRP leads analysis. ODC found that while lead activity for the
three components of the DemandLink program declined significantly in 2015 compared
to 2014, telemarketing is still effective in generating leads and increasing participation
program offerings. Of the 364 customers who were new SRP leads in 2015, 44% of them
participated in one or more programs in 2015. This level of same-year participation is
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slightly lower than in 2012 (56%) and 2013 (48%) but higher than in 2014 (36%). Over
the past three years, between 7% and 16% of leads have converted to a participant the
year after they first became a lead, suggesting that additional conversion can still be
expected. The analysis also found that the largest barrier to participation in the
EnergyWise Program is the perception of difficulty with scheduling the energy
assessment at a time that is convenient for the customer. For the DemandLink program,
the main barrier was the customer not thinking they use air conditioning enough to
benefit from the program.

An evaluation plan and associated budget estimate for 2017 was created in September of
2016. There are many tasks scheduled for 2017 to evaluate both the process and impacts
of the Pilot. The major 2017 deliverables are summarized in the chart below. The
deliverables noted below focus primarily on 2016 activities. In addition to these
deliverables, the evaluation will complete work on 2016 activities that will inform
deliverables for 2017.

Deliverable Due Date Description of Work
2016 Demand Response Analysis of pilot-related DR impacts
Impacts February 2017 based on 2016 data

Analysis of marketing awareness and

Market Effectiveness Study April 2017 .
influence on customers

2016 Annual Evaluation April 2017 Process and Impact findings update
Report P based on 2012 — 2016 data

2018 Evaluation Plan & August 2017 Description .of tasks for 2018 and
Budget estimated costs

The budget for the 2017 evaluation is included in the benefit cost analysis for the Pilot
shown in Appendix 3. Wherever this evaluation’s activities overlap with statewide EE
objectives, the Company is proposing to fund those activities through the statewide EE
pilots budget to maximize the cost efficiency.

Updated Benefit/Cost Analysis of NWA Solution

The Company is proposing to use the same framework for cost-effectiveness as has been
proposed for the Pilot in the 2012 - 2016 SRP Reports.”” Inputs to the benefit cost
analysis from the 2016 SRP Report have been updated to reflect strategic,
implementation changes for 2017. Figures for 2012 through 2015 have been updated to
reflect data from the EE impact evaluation where applicable as well as actual results and

5For a detailed descriptions 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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2016 figures have been updated to reflect year end projections based on year-to-date
progress.

The Company noted in a previous section of this Report that current load forecasts
predict much lower growth rates than those predicted in the 2011 forecast and that if this
were to continue, additional deferral beyond the four years may be possible. However,
the Company has not included an assessment of the cost effectiveness of that scenario in
this report due to the volatility of forecasts from year to year. More information on the
potential for an extended deferral period will be analyzed and reported as part of the final
economic analysis of the Pilot in a future SRP Report. As part of the 2013 SRP Report,
for illustrative purposes, the Company provided a longer-term-deferral scenario of the
Pilot’s cost effectiveness that showed the BC ratio increasing for each additional year of
deferral.

Table S-2

System Reliability Procurement - Tiverton/Little Compton
Summary of Cost Effectiveness ($000)
2012 2013 2014 2015 2016 2017 Overall
Benefits $358.0 $1,325.4| $1,033.3[ $1,281.1 $831.2| $1,412.4| $6,241.4
Focused Energy Efficiency Benefits' $248.0| $1,015.1 $716.7| $1,024.8 $591.0 $595.9| $4,191.4
SRP Energy Efficiency Benefits® $110.1 $310.4 $136.8 $78.0 $75.6 $656.0[ $1,366.7
Demand Reduction Benefits’ $0.0 $0.0 $5.6 $6.8 $5.3 $12.3 $30.0
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] $989.7| $1,349.4| $4,743.8
Focused Energy Efficiency Costs $46.6 $331.1 $195.8 $529.3 $579.1 $949.1( $2,631.0
System Reliability Procurement Costs™’ $86.8 $341.3 $373.5 $500.2 $410.7 $400.3( $2,112.8
Benefit/Cost Ratio 2.68 1.97 1.81 1.24 0.84 1.05 1.32
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) 2012-2015 numbers have been updated to reflect year end data. 2016 numbers reflect year end projections.

The Demand Link Pilot remains cost effective over its life, with a benefit/cost ratio of
1.32 as shown in Table S-2 above. The benefit cost ratio for 2017 is 1.05. Importantly,
the benefit cost ratio includes an estimate of benefits associated with the RFP as a
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conceptual illustration, which could vary significantly.'® The Company is committed to
implementing a proposed solution only if it is projected to maintain the cost effectiveness
of the pilot as a whole. If no cost effective solution can be provided by the market, the
Company will propose one.

The benefit cost ratio for 2016 is also projected to be slightly lower than planned (0.84
vs. 1.12). This is primarily due to a reduction in projected focused energy efficiency
benefits from the assumptions used in planning.

The Pilot continues to focus EE costs, savings, and benefits from the EnergyWise, HVAC
and Small Business Direct Install programs for 2017, which are also shown in Table S-2
above. The focused EE program cost and savings inputs have been updated since the
2016 SRP Report to reflect the program per-kWh costs and program savings assumptions
respectively from the 2017 EEPP. The projected cost for the EnergyWise program has
almost doubled for 2017 from what it has been in recent years, decreasing the Pilot’s cost
effectiveness for that year.

Other factors affecting the BC ratio of the Pilot include updated estimates of DR savings
and impact value changes. Based on the results from the 2015 summer, the DR impact
estimates per thermostat and per plug device were both reduced by 50%. The Company
also refreshed all of the savings impact factors for all years to reflect the most current
values based on recent evaluations, which slightly reduced the savings expected in some
cases.

In this SRP Report, the Company requests that the PUC allow the recovery of the refined
2017 costs. 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 3. As projected, this Pilot will create over $6 million in benefits in the
Tiverton/Little Compton area over its six-year lifetime. For each $1 invested, this Pilot
will create $1.32 of economic benefits over the lifetime of the six-year investment. Most
importantly, however, it will provide the load relief needed to defer the construction of a
new substation through 2017 as shown in Table S-7 below.

' For the purposes of illustrating a complete proposal, the benefits for the kW savings allocated to the RFP
effort are estimated as being 50% lighting and 50% thermostat in terms of attributes.
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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 239 342 475 564 657
Focused Energy Efficiency 153 215 325 398 472
SRP Energy Efficiency 86 127 149 167 185
Cumulative Annual kW from Demand Reduction 82 86 97 104 113
Thermostats - Residential 74 75 85 92 101
Thermostats - C&I 3 3 3 3 3
Smart Plugs 4 7 9 9 9
Cumulative Annual KW from RFP 250
Total Cumulative kW Reduction From DemandLink 321 427 572 668 | 1,020
Total Cumulative kW Reduction Needed to Defer Wires Project 150 390 630 860 | 1,000
% Deferral Targets Achieved by DemandLink 214% 110%) 91% 78%|  102%
Cumulative Annual KW from Solar 218 362 362
OER SRP Solar DG Pilot - Large Scale 144 144
OER SRP Solar DG Pilot - Small Scale 218 218 218
Total Cumulative kW Reduction in Pilot Area 321 427 790 1,030 1,132
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 -2015 amounts have been updated to reflect year end data. 2016 amounts have been updated to reflect year end projections.

(5) OER SRP Solar DG Pilot items are administered and funded by the RI Office of Energy Resources and are not part of DemandLink. Savings are shown in this chart to
highlight the effect of their efforts on overall deferral. No expenses from these initiatives are included in the BC analysis in Table S-2.

Additional Initiatives Related to the Pilot

Ductless Mini-splits

In the 2016 SRP Report, the Company also committed to exploring the potential for
including heat pumps into the Pilot’s measure mix by investigating to what extent they
are being installed in the Pilot area already, what makes the value proposition attractive
(or not) to customers, and the logistics and costs of configuring heat pumps for demand
response. The Company determined that for the years 2012 through 2015, only twenty-
seven ductless mini-split heat pumps were installed in the Pilot area. The amount of peak
savings for these units, according to the RI Technical Reference Manual is 0.454kW.
The cost of ductless mini-split systems including install is in the range of $2,000-$4,000,
and the current energy efficiency rebates are in the range of $250-$500. In order to
motivate customers to make this investment, if they were not already considering such
investments, the Company estimates that the rebate would need to be significantly higher
than the budget of this SRP pilot would allow. Additionally, the Company has found that
most customers require the need to replace both heating and cooling in order to make the
value proposition worthwhile; customers would not be motivated to install a mini-split as
a replacement for window AC units only.

Also in 2016, the Company began working generally with a ductless mini-split
manufacturer to explore the possibility of conducting demand response, but no
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conclusions have yet been reached. The Company will keep this potential savings
opportunity in mind for future NWA projects.

Advanced Metering

The Parties believe that the use of advanced grid technologies, such as advanced
metering, may increase the efficacy of demand response and other load management
tactics. Although such major technology upgrades are more appropriately considered for
broad deployment to reduce per customer costs, rather than the targeted nature of NWAs
through SRP, the Company will work with the Parties to identify whether there are
opportunities for advanced grid technologies so that those tools may be used in future
NWA projects if the limited deployment of these technologies could be made cost-
effective. Additionally, the Company will consider any lessons that come out of its
related efforts in other regions, such as the Reforming Energy Vision work in New York,
Grid Modernization in Massachusetts, the Systems Integration Rhode Island (SIRI)
working group, and in Docket 4600.

Coordination with SRP Solar DG Pilot

In 2016, the Company supported the impact evaluation of the OER’s SRP Solar DG pilot
as well as the impact that the Pilot’s marketing had on participation in the solar
initiatives. An estimated 64 customers from the Pilot area participated in the Solarize
portion of the Solar DG pilot, creating an estimated 218kW in actual peak load
reductions. Additionally, as a requirement of the Solarize program, all of the participating
customers completed a no-cost home energy assessment. The results of the OER’s
comprehensive evaluation of its SRP Solar DG pilot will help inform the Company’s
consideration of solar and possibly other renewables, as an NWA tool.

As a result of these efforts in the Pilot area, the Company estimates that the additional
362kW'” of estimated peak load reduction projected to come from the OER’s SRP Solar
DG pilot will provide enough load relief to defer the substation upgrade for two to four
more years if the evaluation can clearly show the solar load reduction occurs as designed.
This would bring the total deferral period up to six to eight years. The Company will
continue to work with the Parties to estimate the costs and benefits associated with these
solar initiatives so that they can be incorporated into the overall benefit/cost analysis for
the Pilot area.

17218kW from Solarize participants and 144kW from the large-scale, ground-mounted tracking system.
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M iscellaneous 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

10/13/2016

By its Attorney, Date
Raquel J. Webster
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RHODE ISLAND DIVISION OF PUBLIC UTILITIES AND
CARRIERS

& e Sre

By Attorney, Date
Jon Hagopian, Senior Legal Counsel
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ACADIA CENTER

ﬁéWﬂm7

By its Rhode Island Director, Date
Abigail Anthony
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THE RHODE ISLAND ENERGY EFFICIENCY AND
RESOURCES MANAGEMENT COUNCIL

11—

By its Attorney, Date: October 11, 2016
Marisa Desautel
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By its Executive Director, Date
Larry Chretien
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OFFICE OF

By its Commls/u})rfer, Déte
Carol Grant
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Brigid Ryan
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Appendix 1 —Load Growth Forecasts
Ehmle Island Summer Peaks [Actuals and 50/50, 90/0, & 95/5 Weather-Adjusted Cases)
after Energy Efficiency Reductions
Ko Tormal o0 Eleme W00 ] Caemedon ] Wl |
YEAR ] [% Grwth) ] % Grwih] ) ] % arwiny | ACTUAL
[ e T Tl T o7 =
- 2008 1887 10.1% 1,783 244 1,948 1,800 859
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2008 1824 1,776 T 1820 1672 220
2009 1718 1,700 13% 1852 1,005 803
- 2010 1872 B3% 1,746 0% 1,600 1,042 85
2017 T05 So% T80 T T TRT — Y
! 2012 1,842 4T% 1.818 -15% 1871 2014 13% 85
2013 1,880 a1% 1,837 1.0% 1,800 2m3 e w7
- 2014 1,853 -85 1% 1,775 -33% 1028 1,671 10% 804
[ o 1743 % ;] en T8 paifL 2% IE]
L T D% T L
2017 1,831 5% 1,885 29
2018 1,842 nE% 1,008 2042
2019 1,840 4% 2,005 2049
2020 1,854 1.3% 2011 205
20 1,860 2018 2083
202 1,888 207 2072
203 1879 2038 2084
2024 1,881 2,051 2008
2095 1,002 2083 2109
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** There were Demand Response activations in these years on the day of this Zone's peak.
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Appendix 2 — Detailed Breakdown of Annual Budgets
2012 2013 2014 2015 2016 2017 Total

PP&A $60,000 $50,000 $74,000 $50,000 $50,000 $50,000 $334,000
Marketing $40,000 $77,000 $75,000 $75,000 $90,000 $80,000 $437,000
Rebates $66,000 $94,625 $103,990 $133,393 $76,203 $31,192 $518,891
PCT Rebates - Resi $50,000 $16,250 $25,900 $14,500 $10,500 $3,150 $120,300
PCT Rebates - C&l $16,000 $3,250 $1,850 $1,450 $0 $0 $22,550
PCT Rebates - Smart Plugs $27,750 $20,300 $12,600 $0 $60,650
Smart Plug Rebates $38,000 $12,240 $6,800 $4,080 $0 $61,120
AC Recycling Rebates $0 $24,625 $4,000 $2,000 $2,400 $2,000 $35,025
AC Purchase Rebates $0 $12,500 $4,250 $850 $1,275 $1,700 $20,575
LEDs $28,000 $9,333 $22,500 $59,833
HPWHSs $67,500 $14,000 $7,000 $88,500
RFP Incentives $11,250
Bill Credits $5,000 $7,000 $12,738 $10,660 $8,848 $6,092 $50,338
Resi Central AC Bill Credit $5,000 $7,000 $8,200 $5,240 $6,060 $5,280 $36,780
C&I PCT Bill Credit $0 $1,440 $1,120 $320 $320 $3,200
Window AC Bill Credit $3,098 $4,300 $2,468 $492.26 $10,358
STAT $25,000 $1,910 $13,480 $104,800 $94,920 $118,110 $358,220
WBH DRMS $100,000 $90,000 $50,000
Ecobee Fees $25,000 $1,910 $13,480 $4,800 $4,920 $4,360
RFP $63,750
Evaluation $25,000 $100,000 $120,000 $150,000 $130,000 $120,000 $645,000
Substation equipment cost $0 $13,000 $0 $0 $0 $0 $13,000
Total $221,000 $343,535 $399,208 $513,193 $441,123 $399,302 $2,306,111

National Grid 2017 System Reliability Procurement Report



APPENDIX 3



The Narragansett Electric Company
d/b/a National Grid
2017 System Reliability Procurement Report
Docket No. 4655

Appendices
Appendix 3—2017 SRP Benefit Cost Analysis Tables
Table S-1
National Grid
System Reliability Procurement - Tiverton/Little Compton

Funding Sources
r $(000)

2012 2013 2014 2015 2016 2017 Total
'(1) Projected Budget: $221.0 $343.5 $399.2 $513.2 $441.1 $399.3 $2,317.3
"(2) Projected Year-End Fund Balance and I nterest: $57.2 -$55.4 $137.0 $201.7
[(3) Customer Funding Required: $221.0 $253.2 $342.0 $568.6| $304.1 $197.6 $1,886.6
'(4) Forecasted kWh Sales: 6,459,688,660| 7,853,900,593| 7,855,718,845| 7,694,501,891| 7,627,994,254| 7,503,692,780( 44,995,497,023
'(5) Additional SRP Funding Needed per kWh: $0.00003 $0.00003, $0.00004 $0.00007| $0.00003, $0.00002, $0.00004]
'(6) Proposed Energy Efficiency Program charge in EEPP $0.00589 $0.00862, $0.00896 $0.00935 $0.01061
'(7) Proposed Total Energy Efficiency Program charge in EEPP $0.00592 $0.00865) $0.00900 $0.00942) $0.01064
[(8) Proposed Total Energy Efficiency Program charge w/ Uncollectible Recovery $0.00592) $0.00865| $0.00911 $0.00953 $0.01077|

Notes
(I)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 Program charge in EEPP" lines.

(3) All dollar amounts shown are in $current year.

(4) The Forecasted kWh Sales represent 12 months of sales except for 2012 which represents 10 months of sales due to the timing of the filing.
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Table S-2
System Reliability Procurement - Tiverton/Little Compton
Summary of Cost Effectiveness ($000)
2012 2013 2014 2015 2016 2017 Overall

Benefits $358.0 $1,325.4| $1,033.3[ $1,281.1 $831.2| $1,412.4| $6,241.4
Focused Energy Efficiency Benefits' $248.0| $1,015.1 $716.7] $1,024.8 $591.0 $595.9| $4,191.4
SRP Energy Efficiency Benefits® $110.1 $310.4 $136.8 $78.0 $75.6 $656.0( $1,366.7
Demand Reduction Benefits® $0.0 $0.0 $5.6 $6.8 $5.3 $12.3 $30.0
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] $989.7| $1,349.4| $4,743.8
Focused Energy Efficiency Costs $46.6 $331.1 $195.8 $529.3 $579.1 $949.1( $2,631.0
System Reliability Procurement Costs™’ $86.8 $341.3 $373.5 $500.2 $410.7 $400.3( $2,112.8
Benefit/Cost Ratio 2.68 197 1.81 1.24 0.84 1.05 1.32

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) 2012-2015 numbers have been updated to reflect year end data. 2016 numbers reflect year end projections.
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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 M arketing I ncentives Training M arket 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 $50.0 $120.0 $15.7 $94.2 $130.0 $409.9
2017 $50.0 $80.0 $31.2 $118.1 $120.0 $399.3
Total $336.0 $465.0 $335.9 $319.3 $648.3 $2,104.6

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 Scurrent year.

(3) 2012-2015 numbers have been updated to reflect year end data. 2016 numbers have been updated to reflect year end projectsions
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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 (M Wh)
M aximum
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 58 75 696 483 5,785
EE Commercial 15 13 172 54 633
2016 SRP 17 5 187 14 136
Non-EE |Demand Response 6 0 6
Total 96 93 1,061 550 6,554
Residential 59 71 846 473 5,691
EE Commercial 15 13 172 54 633
2017 SRP 19 17 333 11 92
NON-EE Demand Response 9 0 9
RFP 250 145 3,000 180 2,157
Total 352 246 4,361 718 8,573
Grand Total 1,020 729 11,076 3,330 32,428

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 from measures that will have been installed within that year.

(4) 2012-2015 numbers have been updated to reflect year end data and 2016 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 S5
System Reliability Procurement - Tiverton/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 0 2,314 9,724 473 17,057 8,696 10,374 4,444 5,586, 0 7,552
EE Commercial 21,251 1,709 0 984 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 0|
Non-EE Demand Reduction U 0| 0 0| 0 0) 0 0 0 0 0 0 U
Deferral 0 0 0 0 0 0 0 0 0 0 0 0 0
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 0)
2013 SRP i 310,370) 67,287 0 30,582 128,499 14,693 261 967 45,399 16,336 6,346 0 0
Non-EE Demand Reduction 0 0 0 0 0 0 0 0 0 0 0 0 0
Deferral 0 0 0 0 0 0 0 0 0 0 0) 0 U
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 0 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 0
2014 SRP i 136,801 63,099 0 30,271 0 5,344 118 479 22,591 8,861 6,038 0 0)
Non-EE Demand Reduction 5,563 1,989 0 3,521 0 0 0 0 54 0 0 0 0
Deferral 174,188 0 0 0 174,188 0 0 0 0 0 0 0 0
Total 1,033,291 106,183| [ 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 0 8,337 0 1,422 18,325 4,693 9,039 2,126) 5611 0 0|
2015 SRP i 77,987 38,200 0 15,987 0 2,917 73 292 12,461 5,051 3,006 0 0)
Non-EE Demand Reduction 6,802 2,411 0 4,074 0 0 0 0 317 0 0 0 0
Deferral 171,482 0 0 0 171,482 0 0 0 0 0 0 0 0
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 517,993 104,576 0 8,078 0 0 182,859 98,740 81,402 39,196 2,384 0 757
EE Commercial 72,964 25,760 0 1,999 0 0| 24,708 6,399 11,250) 2,538 309) 0 0|
2016 SRP 75,564 26,679 0 2,173 0 0 573 965 4,790 2,292 117 37,976 0)
Non-EE Demand Reduction 5,295 3,628 0 1,232 0 0 0 0 435 0 0 0 0
Deferral 159,412 0 0 0 159,412 0 0 0 0 0 0 0 0
Total 831,228 160,643 0 13,482 159,412 0 208,141 106,104 97,877 44,026 2,811 37,976 757
Residential 522,462 107,110 0 7,536 0 0 183,130 97,510 84,448 40,681 1,293 0 754]
EE Commercial 73,436 25,509 0 1,805 0 0 25,058 6,489 11,724 2,681 169 0 0
2017 SRP 655,950 468,502 0 33,140 0 0| 36,471 21,026 61,860 34,269 682 0 0|
Non-EE Demand Reduction 12,343 10,797 0 1,212 0 0 0 0 334 0 0 0 0
Deferral 148,191 0 0 0 148,191 0 0 0 0 0 0 0 0
Total 1,412,383 611,918] 0 43,692 148,191 0| 244,659 125,026 158,367 77,631 2,145 [y 754
Grand Total 6,062,407 1,144,739 0 239,413 919,132 50,028 903,671 448,475 590,169 252,355 193,706 1,180,839 139,881

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 $current year except deferral benefits which are in $2014.
(5)2012-2015 amounts have been updated to reflect year end data. 2016 amounts have been updated to reflect year end projections.
(6) Benefits due to EE reflect new installations within the year. Benefits due to Non-EE reflect cumulative installations
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Appendix 3—2017 SRP Benefit Cost Analysis Tables
Table S-6
System Reliability Procurement - Tiverton/Little Compton
Demand Reduction
Smart
Tstats Plug
Per- Event Capacity Savings per Residential Participant (kW) 049 0.04
Per- Event Capacity Savings per C&| Participant (KW) 0.98 n/a
2012 2013 2014 2015 2016 2017,
Number of Event Hours
Thermostats 12 60 72 48
Plug Load Devices 6 30 36 24
Units
Thermostats - Residential 35 167 205 232 249 274
Thermostats - C&I 0 4 4 4 4 4
Plug Load Devices 0 145 249 298 306 306
Forecasted Annual Capacity Savings (kW) 13 69 86 97 104 113}
Thermostats - Residential 13 61 75 85 92 101
Thermostats - C&I 0 3 3 3 3 3
Smart Plugs 0 4 7 9 9 9
Forecasted Annual Energy Savings (kWh) 0 0 984 5,560 7,131 5,195
Thermostats - Residential 0 0 904 5,116 6,589 4,833
Thermostats - C&I 0 0 35 176 212 141
Smart Plugs 0 0 45 268 330 220
Cumulative Annual Demand Reduction Benefits ($) 5,563 6,802 5,295 12,343
Annual Energy Benefits ($) 54 317 435 334
Annual Capacity Benefits ($) 5,510 6,485 4,860 12,008
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) All dollar amounts are in $current year.

(3) 2012-2015 amounts have been updated to reflect year end data and 2016 amounts have been updated to reflect year end projections.
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Appendix 3—2017 SRP Benefit Cost Analysis Tables
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 239 342 475 564 657
Focused Energy Efficiency 153 215 325 398 472
SRP Energy Efficiency 86 127 149 167 185
Cumulative Annual KW from Demand Reduction 82 86 97 104 113
Thermostats - Residential 74 75 85 92 101
Thermostats - C&I 3 3 3 3 3
Smart Plugs 4 7 9 9 9
Cumulative Annual kW from RFP 250
Total Cumulative kW Reduction From DemandLink 321 427 572 668 1,020
Total Cumulative kW Reduction Needed to Defer Wires Project 150 390 630 860 1,000

% Deferral Targets Achieved by DemandLink 214% 110% 91% 78% 102%
Cumulative Annual KW from Solar 218 362 362
OER SRP Solar DG Pilot - Large Scale 144 144
OER SRP Solar DG Pilot - Small Scale 218 218 218
Total Cumulative kW Reduction in Pilot Area 321 427 790 1,030 1,132

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 -2015 amounts have been updated to reflect year end data. 2016 amounts have been updated to reflect year end projections.

(5) OER SRP Solar DG Pilot items are administered and funded by the RI Office of Energy Resources and are not part of DemandLink. Savings are shown in this chart to

highlight the effect of their efforts on overall deferral. No expenses from these initiatives are included in the BC analysis in Table S-2.
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Executive Summary

Executive Summary

This report presents evaluation findings for the fourth year of the Rhode Island System Reliability Procurement
(SRP) pilot, conducted by Opinion Dynamics Corporation under contract to National Grid. The SRP pilot was
designed to determine whether demand-side management could be an effective method of reducing peak
demand on the Tiverton substation (substation feeders 33-34), which serves over 5,000 customers in the
pilot communities. Starting in March 2012, National Grid increased marketing and outreach to encourage
participation in select statewide energy efficiency programs, enroliment in SRP DemandLink offerings (WiFi
programmable controllable thermostats and plug device window AC control), and enroliment in SRP-specific
energy efficiency offerings (window AC rebates and recycling).

This report presents the results of the various research activities and analyses conducted for the 2015 SRP
pilot year. Research activities included three primary data collection efforts: an online survey of EnergyWise
participants, a telephone survey of DemandLink participants, and a telephone survey of SRP program leads.
We conducted analyses of gross impact on the substation for (1) measures installed through the EnergyWise
Program, (2) measures installed through the Small Business Direct Install (SBDI) Program, (3) 2015 demand
response events, and (4) rebated new ENERGY STAR® window AC units and recycled old Window AC units. We
also calculated a “take rate” for the EnergyWise Program and an incremental participation rate for the SBDI
Program, which are measures of net impacts. Finally, we conducted limited process analyses for the
DemandLink thermostat and plug device offerings as well as an analysis of program leads.

Impact Results

We estimate peak demand savings for the 2015 SRP pilot to be 398 kW for event days, i.e., days when demand
response events were called.! Demand response events account for 19% of this total, with 76 kW from
participating households with central AC and 0.6 kW from participating households with window AC. Measures
installed through the EnergyWise Program account for the largest reduction in demand (219 kW, or 55%).
Savings from the SBDI Program account for another 86 kW (22%), while savings from window AC rebates and
recycling account for less than 5% (16 kW). On non-event days, peak demand impacts are estimated to be
322 kW, with EnergyWise measures accounting for 68% and SBDI measures for 27% of this total.

Overall, estimated peak demand savings for the pilot-to-date fall somewhat short of planning targets. Notably,
savings from the EnergyWise and the SBDI programs exceed targets, while savings from the demand response
events and from window AC rebates and recycling fall short of targets.

Table ES-1 summarizes these findings.

1 For the EnergyWise Program, the Window AC Rebate and Recycling Programs, and the Small Business Direct Install Program this
estimate includes all installations for the pilot-to-date, i.e., it assumes that all rebated measures are still in place. For the DemandLink
demand response analysis, the estimate is based on only those households where logs indicated functioning equipment during the
summer season.
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Table ES-1. Summary of kW SRP Impacts Compared to Targets — Cumulative through 2015

Event Days Non-Event Days
Peak Demand | Target Peak Demand | Target %

Program Savings (kW) (kW)a | % Target  Savings (kW) (kW) a | Target
EnergyWise 219 174 126% 219 174 126%
Small Business 86 28 308% | 86 28 308%
DemandLink- Demand 76 147 52% n/a n/a n/a
Response Events (Central AC)

DemandLink- Demand 0.6 11 5% n/a n/a n/a
Response Events (Window AC)

Window AC Rebate 1.2 24 5% | 1.2 24 5%
Window AC Recycle 15 71 22% 15 71 22%
TOTAL 398 455 87% 322 297 | 108%

aTargets do not include efficiency savings from the DemandLink Demand Response Program of 39.4 kW for CAC and 166.5 kW
for WAC because this evaluation did not quantify savings for these efforts.

Other Findings

Below, we present other key findings based on the research activities and analyses conducted for the 2015
program year. We present our findings and recommendations by the four main SRP Programs (EnergyWise,
DemandLink Thermostats, Window AC rebate and recycling, and SBDI). In addition, we present findings from
interviews with program leads.

EnergyWise Evaluation

opiniondynamics.com

In 2015, customers in the pilot area completed 267 audits. Participation in the pilot area continues to
be strong compared to pre-pilot averages and exceeded 2015 planning projections of 200 substation
audits. The total participation for 2015 represents a 36% increase from 2014.

In 2015, LEDs continued to be a predominant measure. Participants installed close to 11,000 LED
bulbs which accounted for 85% of new peak load reduction from EnergyWise measures in 2015.
Meanwhile, installations of CFLs continued to decline from previous years. Total peak load reduction
from EnergyWise measures for the pilot-to-date is 219 kW.

The 2015 evaluation shows a slight uptick in the take rate, a measure of net impacts, from 44% in
2014 to 52% in 2015. We estimate the take rate for the pilot-to-date to be 51%.

A total of 331 customers were new leads in the EnergyWise Program in 2015. The majority of new
leads (61%) are at least somewhat familiar with the program, having learned about it most frequently
through direct mail (43%). The EnergyWise Program enjoys a strong same-year rate of converting leads
into participants of 48%. Leads who have not yet participated show high levels of interest in the
program. They consider their ability to be home for the assessment the main barrier to participation in
the program.
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DemandLink WiFi Thermostat and Plug Device Evaluation

In 2015, 32 new participants signed up to participate in the DemandLink Programmable Controllable
Thermostat Program, bringing the total for the pilot-to-date to 254 participants. Substation participants
with central AC installed 23 thermostats and participants with window AC installed 42 plug devices in
2015.

New participant sign-ups continues to wane. In 2015, the number of customers who signed up to
participate in the DemandLink Programmable Controllable Thermostat Program was less than half
compared to 2014, indicating that the pool of potential new participants is shrinking,.

The pilot area experienced its first full year of demand response events, with 15 events being called
between July and September. The program employed a new AC cycling strategy in 2015, consisting of
a 2° temperature increase for customers with central AC for a duration of four hours and a shut-down
of customers’ window AC units for a duration of two hours.

Similar to 2014, the program experienced difficulty with the functionality and connectivity of window
AC thermostats and plug devices. Installation difficulties in 2015 appear to have exacerbated this
problem as no valid log data was recorded for any of the plug devices installed in 2015. As a result,
our impact analysis included fewer than 10% of installed window AC thermostats (14 out of 150),
which severely reduced the estimated load impacts for this program component.

Participants have low awareness and comprehension of demand optimization events. Just over half of
participants (56%) are aware that National Grid might call demand optimization events and even fewer
are aware of the details of these events. This lack of understanding persists despite efforts to clarify
the program offering in marketing messaging. In addition, our research continues to suggest that lack
of awareness of events might be associated with lower usage of plug devices with window AC units.

Overall, participant satisfaction is high. Eighty-two percent of participants are satisfied with their
thermostat and 65% are satisfied with their plug devices.

In total, 68 customers were new leads in the DemandLink Thermostat Program in 2015. Of these 32%
converted to participants in 2015. The majority of leads who have not yet become participants (56%)
are either unaware of the program or not at all familiar with it. While more than half of leads with some
familiarity with the program have taken further action towards participation, overall interest in
participating in the program is mixed. Key barriers to participation include the perception of using air
conditioning too infrequently to benefit from the program; concern about humidity levels during events;
discomfort about having someone else control their thermostats; and difficulty being home for the
installation (all considered barriers by more than one-third of leads).

Window AC Rebate and Recycling Evaluation

In 2015, customers on the substation received rebates for purchasing 19 new ENERGY STAR® rated
units and for recycling 18 old units. While, the program exceeded its 2015 target of providing 10
rebates for new ENERGY STAR® rated units to customers on substation feeders, it fell slightly below its
target for recycling 25 units.

Overall, 38 customers were new leads in either or both of the window AC programs in 2015. Conversion
of leads to participants continues to be slow, with only 19% of window AC recycling leads and 10% of
window AC rebate leads becoming participants in 2015.
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SBDI Evaluation

In 2015, 26 small business customers participated in the SBDI Program in Tiverton and Little
Compton, but only 9 of these were on the substation. Participation in the SBDI Program increased
markedly in 2013, following the introduction of the SRP pilot in August 2012, but returned to pre-pilot
levels in 2014 and 2015.

Similar to the EnergyWise Program, LEDs were the dominant measure in 2015, accounting for 46% of
demand savings. Custom lighting measures account for another 44% of demand savings. No non-
lighting measures were installed by substation customers in 2015.

The SBDI net impact analysis, conducted for the first time during this evaluation cycle, showed an
incremental participation rate of 50%, meaning that 50% of SBDI participants in Tiverton and Little
Compton would not have participated without the SRP program.

SRP Leads

In 2015, 555 pilot community customers expressed interest in the EnergyWise Program or one of the
three components of the DemandLink Program. Customers continue to be most interested in the
EnergyWise Program (81% of leads). Interest in the other SRP programs was much lower: 15% for the
DemandLink Thermostat Program, 6% for the Window AC Rebate Program, and 4% for the Window AC
Recycling Program.

Lead activity for the three components of the DemandLink program declined significantly in 2015
compared to 2014, showing a reduction of 51% for the DemandLink Thermostat Program, 59% for the
Window AC Rebate program, and 71% for the Window AC Recycling Program.

Heightened lead activity and participation has followed increases in marketing efforts, particularly
outbound telemarketing, in 2013, 2014, and again in 2015, suggesting telemarketing has been
effective in generating leads and increasing program participation in the EnergyWise and DemandLink
offerings.

Of the 364 customers who were new SRP leads in 2015, 44% participated in one or more programs
in 2015. This level of same-year participation is slightly lower than in 2012 (56%) and 2013 (48%) but
higher than in 2014 (36%). In addition, over the past three years, between 7% and 16% of leads have
converted to a participant the year after they first became a lead, suggesting that additional conversion
can still be expected.

Recommendations

Based on our research and analyses, we provide the following opportunities for program improvement:

Continue outreach to customers for participation in the EnergyWise and SBDI programs, particularly
via telemarketing. These two programs continue to account for a majority of demand impacts and have
exceeded their planning targets.

Follow-up with customers who received new thermostats and plug devices within a week or two of
installation. In 2015, the program experienced apparent installation difficulties, which were not
detected until after the cooling season. Following up shortly after equipment installation would quickly
uncover any issues and provide the opportunity to correct the problem in time to allow for participation
in the season’s demand response events. In addition, a follow-up call could also solve any customer
satisfaction issues associated with equipment that is not working properly.
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B Perform real-time checks on the portal and/or thermostat log files to detect connectivity and other
operational issues in a timely manner and follow-up with affected customers. In addition to broader
efforts to remind participants to “link up” their thermostats and plug devices at the beginning of the
new cooling season, the program should consider doing targeted outreach to customers with
equipment that does not appear to work correctly. Real-time checks on the portal and/or thermostat
log files can uncover such issues at the beginning of the cooling season and possibly correct them in
time to allow for participation in the season’s demand response events. In addition, such follow-up
would provide another customer touch-point and show participants that the program cares about their
participation.

B Perform research with plug device participants from prior years to explore whether participants
reinstall their plug devices for the next cooling season and whether they use the plug devices
differently from participants in their first year of participation. A short series of questions could be
included with any follow-up calls to resolve connectivity issues. Alternatively, this research could be
conducted as a separate evaluation activity. Results from this research could help inform the viability
of the plug device offering.

B Consider testing different demand control strategies to determine the most effective strategy for SRP
participants. In 2014, the program cycled AC units on and off at 30-minute intervals for the duration
of the event. In 2015, the strategy changed to a 2° temperature increase for central AC customers for
a duration of four hours and a shut-down of customers’ window AC units for a duration of two hours.
Based on our experience with other demand response programs, a temperature offset of 2° is not
very aggressive and might not lead to optimal savings during events. On the other hand, on and off
cycling of units might also result in sub-optimal savings, especially on days that are not very hot, where
the units are not continuously running to begin with. In addition, optimizing savings has to be balanced
against customer comfort and satisfaction. We recommend testing different demand control strategies
by dividing participants into two groups; each group would get a different control strategy during the
same event. Such a design would allow us to directly compare the impacts resulting from the tested
strategies. This design could also be accompanied by a quick follow-up survey with participants the
day after the event to determine customer awareness of the event, their satisfaction with the control
strategy, and any discomfort or other issues experienced.
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1. Introduction

This report presents evaluation findings for the fourth year of the Rhode Island System Reliability Procurement
(SRP) pilot, conducted by Opinion Dynamics Corporation under contract to National Grid.

1.1 Program Overview

The SRP pilot was designed to determine whether demand-side management could be an effective method of
reducing peak demand on the Tiverton substation, which serves over 5,000 customers in the pilot
communities of Tiverton and Little Compton.2 Starting in March 2012, National Grid increased marketing and
outreach to encourage participation in select statewide energy efficiency programs as well as three programs
that are offered exclusively to customers in the Tiverton and Little Compton pilot area:

B DemandLink Programmable Controllable Thermostat Program. The DemandLink Programmable
Controllable Thermostat Program provides temperature control devices — WiFi Programmable
Controllable Thermostat and plug devices — to customers in Tiverton and Little Compton when they
agree to participate in demand optimization events for at least two years. Customers receive an annual
bill credit for participating in all demand optimization events. Customers must have a WiFi internet
connection and either central air conditioning (central AC) or window air conditioning (window AC) to
be eligible. The program supplies all participants with a WiFi-enabled programmable thermostat.
Customers with window AC also receive one or more plug devices, which allow the WiFi-enabled
thermostat to control their window air conditioners. During 2015, the pilot installed 44 new
thermostats and 42 new plug devices at the homes of 32 substation customers. National Grid called
15 demand response events as identified in Table 1-1 below. Events generally lasted from 3 p.m.to 7
p.m. for central AC units and from 4 p.m. to 6 p.m. for window AC units. For central AC, setpoints were
increased by 2 degrees; for window AC, the unit was shut off for the duration of the event.

Table 1-1. 2015 Demand Response Events
Event Times

Event # Date CAC WAC
1 Mon 7/13 3-7 pm 4-6 pm
2 Mon 7/20 3-7 pm 4-6 pm
3 Tue 7/21 3-7 pm 4-6 pm
4 Wed 7/29 3-7 pm 4-6 pm
5 Thur 7/30 3-7 pm 4-6 pm
6 Fri7/31 3-7 pm 4-6 pm
7 Tue 8/4 2-6 pm 3-5pm
8 Mon 8/17 3-7 pm 4-6 pm
9 Tue 8/18 3-7 pm 4-6 pm
10 Mon 8/31 3-7 pm 4-6 pm
11 Tue 9/1 3-7 pm 4-6 pm

2 Not all customers in the towns of Tiverton and Little Compton are served by the two sub-feeders (33 and 34) that are the focus of
SRP demand reduction efforts. Except where noted, the analyses in this report are based on customers served by the two sub-feeders
only. We refer to these as “substation” or “pilot area” customers.
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Event #

Event Times

12
13 |
14 |
15 |

Wed 9/2
Thur 9/3
Tue 9/8
Wed 9/9

B DemandLink Window AC Rebate Program. Between May 1st and November 1st, 2015 National Grid
offered customers in Tiverton and Little Compton a $50 rebate for the purchase of qualifying new

window AC units, up to four units per household. Equipment was required to have an energy

efficiency ratio (EER) greater than or equal to 10.8 to qualify. During 2015, the pilot provided rebates

for 19 new ENERGY STAR®rated air conditioning units to customers on the substation.

B DemandLink Window AC Recycling Program. Between May 1st and November 1st, 2015 National Grid
offered customers in Tiverton and Little Compton a $25 rebate for window AC units they recycled, up

to four units per household. During 2015, the pilot provided rebates for 18 recycled units to

customers on the substation.

In addition to these SRP-specific offerings, the pilot encouraged participation in existing energy efficiency
programs that may contribute to pilot savings: the EnergyWise Home Energy Audit Program and the Small
Business Direct Install (SBDI) Program. These two programs each perform two functions: (1) they are a
platform for determining DemandLink eligibility and encouraging DemandLink participation and (2) they offer
direct install energy efficiency measures that can help reduce peak load on the target substation. During 2015,
the pilot performed 267 EnergyWise Home Energy Assessments and direct installations in 9 small businesses.

Figure 1-1 summarizes 2015 participation in the five key pilot program components: the EnergyWise Program,
the DemandLink Thermostat Program, the Window AC Rebate Program, the Window AC Recycling Program,

and the SBDI Program.

Unigue Participants

EnergyWise

Figure 1-1. Pilot Area Participation (2015)
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The most recent cumulative targets for residential equipment installations of WiFi programmable thermostats
(among central AC customers) and plug device installations among customers served by the Tiverton
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substation through the end of 2015 were filed in November 2014. The DemandLink Thermostat Program fell
below 2015 planning projections for both equipment types and for cumulative equipment installations for
customers with central AC (see Table 1-2). While the program currently exceeds cumulative equipment
installation targets for customers with window AC, the connectivity issues experienced with plug devices

(discussed in Section 3.3 of this report) severely limit the savings achieved from these devices.

For planning purposes, SRP pilot program staff also developed projections for 2015 measure counts for the
EnergyWise Program and the Window AC Rebate and Recycling Programs.3 In addition, although National Grid
did not establish cumulative targets for the Window AC Rebate and Recycling programs, they do establish
internal annual projections. The Recycling Program ended the year slightly below planning projections while

the Rebate Program ended the year above planning projections.

Table 1-2. Equipment Installations Among Substation Customers Compared to 2015 Planning Projections
and Cumulative Targets
2015 Units

Program

Measure

# Achieved

# Projected

Target

Cumulative Units 2012-2015

# Achieved

EnergyWise Program | Energy Audit 200 267 8250 892

DL Programmable Thermostats for Central AC 50 23 262a 216

Controllable customers

Thermostat Program | pjyg devices for Window 100 42 2682 292
AC customers

DL Window AC Rebate | New ENERGY STAR® 10 19 88 97

and Recycling Window AC Units

Program Recycled Window AC Units 25 18 131» 124

a Source: Table S-6 of 2015 System Reliability Procurement Report. The Narragansett Electric Company. November 1, 2014. Docket

number 4528.

b Calculated as cumulative units achieved in 2012-2014 plus projected units for 2015.

1.2 Organization of Report

This report presents the results of the various research activities and analyses conducted for the 2015 SRP
pilot. The remainder of this report is organized as follows:

B Section 2 presents the analyses of the EnergyWise Program, including an overview of program
participation and the analysis of gross and net demand impacts.

B Section 3 presents the analyses of the DemandLink Thermostat Program, including an overview of
program participation, a limited process evaluation, an analysis of demand response event logs and
opt-outs, and the demand response impact analysis.

B Section 4 presents the analyses of the Window AC Rebate and Recycling programs, including an
overview of program participation and the gross impact analyses.

3 Measure count for the EnergyWise Program is the target number of energy assessments to be completed.
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B Section 5 presents the analyses of the Small Business Direct Install Program, including an overview of
program participation and the analysis of gross and net demand impacts.

B Section 6 presents an analysis of program leads in the various SRP programs, including results from
a survey with SRP leads.

B Appendix A provides additional detail on the methodology and results for the EnergyWise Program
analyses.

B Appendix B provides additional detail on the methodology and results for the DemandLink demand
response analysis.

B Appendix C presents dispositions for the three survey efforts conducted in support of this evaluation:
the online EnergyWise Participant Survey, the telephone DemandLink Participant Survey, and the
telephone SRP Leads Survey.

Findings in this report cover the period January 1, 2015 through December 31, 2015. In some cases, we
provide program-to-date values, starting in March 2012 for residential program components and in August
2012 for small business program components.
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2. EnergyWise Evaluation

This section presents evaluation results for the EnergyWise Program. The 2015 evaluation included the
following analyses, presented in this section:

B A review of participation in the EnergyWise Program
B Development of ex ante gross load impacts from the installation of EnergyWise measures

B Development of ex ante net load impacts from the installation of EnergyWise measures

2.1 EnergyWise Participation

Participation in the EnergyWise Program is a key measure of the pilot's success and of its potential to recruit
participants for the DemandLink Program. This section summarizes participation in the pilot area between
2009 and 2015. In Section 2.3, we provide a comparative analysis of EnergyWise participation rates in
Tiverton and Little Compton and in similar, non-pilot towns in the same period.

Figure 2-1 shows annual participation counts in the pilot area. Participation in the SRP communities was fairly
stable between 2009 and 2011, averaging just under 90 audits per year. Assessment participation picked up
in 2012, the first year of the pilot, and reached a high of 321 in 2013. After a slow-down in 2014 (197 audits),
participation jumped to 267 audits in 2015, exceeding the program’s projection of 200 substation audits for
the year.

Figure 2-1. EnergyWise Audit Participants in SRP Pilot Communities (2009-2015)=
500
450 B Substation Status Unknown
A00 m Substation

350 321
300 267
250
197
200
150
107

100 82 91 87

0

2009 2010 2011 2012 2013 2014 2015

2 Participant counts for the pre-pilot period 2009-2011 include non-substation participants.

Audit activity was relatively steady throughout 2015. Of the 267 audits completed in 2015, just under half
(47%) were completed between January and June, and just over half (53%) were completed between July and
December. September was the busiest month, with 41 audits completed.
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Figure 2-2. EnergyWise Audits in SRP Pilot Communities by Month (2015)
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Based on responses to the EnergyWise participant survey, which included both substation and non-substation
participants, just over half (53%) of EnergyWise participants are aware that energy efficiency programs offered
through National Grid are funded through a surcharge on the electric bills of Rhode Island customers. For the

majority of those participants (67%) awareness of the surcharge did contribute to the decision to participate
in the program.

2.2 EnergyWise Gross Impact Analysis

To determine the gross load impacts in the SRP pilot area from the installation of EnergyWise Program
measures, we applied National Grid’s 2015 Rhode Island-specific impact factors to the quantity of measures
installed during the pilot period (March 2012 through December 2015), using the following formula:

Peak Load Reduction (kW) = Quantity * per Unit kW Reduction * Summer Diversity Factor

The table below shows the quantities and resulting peak kW load impacts for all installations in the pilot area
during each year of the pilot period as well as for the pilot-to-date. Total impacts for 2015 installations are
86.9 kW, an 89% increase relative to the 45.9 kW estimated for 2014 installations.4 LED installations on the
substation increased almost three-fold between 2014 and 2015, from just under 4,000 to almost 11,000
bulbs. LEDs account for 74 kW of total 2015 peak demand savings, or 85%. Smart strip installations increased

by 56% between 2014 and 2015, accounting for 8% of 2015 load impacts. All other measures accounted for
less than 2% of impacts.

Total cumulative gross impacts for the pilot-to-date are 219.5 kW.5

4 Note that 2012, 2013 and 2014 impacts have been re-estimated using 2015 impact factors. The results for these years, presented

in this table, are therefore different from those presented in Opinion Dynamics Corporation’s report 2014 Annual Evaluation Report,
completed in 2015.

5 National Grid established Focused Energy Efficiency goals for the pilot that apply to all measure installations in the pilot area, not
just incremental savings achieved by the pilot. The cumulative load reduction goal through 2015 was 174 kW of net summer load
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Table 2-1. Energy Wise Installed Measures and Ex Ante Gross Peak Load Reduction: March 2012-2015

Total Measure Quantity 2 Total Peak Load Reduction (kW)
Measure Category : .
2013 | 2014 | 2015 FWOtt0 55156 | 2043 | 2014 | 2015 Fllotto
Date Date

LED Bulb 87 998 3,946 @ 10,973 | 16,004 0.6 6.7 26.7 74.2 108.2
CFL 2,382 8,670 @ 1,867 233 13,152 13.9 50.7 10.9 1.4 76.9
Indoor Fixture 24 95 25 13 157 0.2 0.8 0.2 0.1 1.3
Torchiere 4 1 - 2 7 <0.1 <0.1 - <0.1 0.1
Outdoor Fixture 1 11 26 19 57 - - - - -
Smart Strip 60 539 363 568 1,530 0.7 6.3 4.2 6.6 17.9
Refrigerator Brush 103 297 191 253 844 0.5 1.5 1.0 1.3 4.2
Refrigerator Rebate 3 6 5 4 18 0.3 0.6 0.5 0.4 1.7
Programmable
Thermostat (all 5 41 18 32 96 0.2 1.5 1.2 1.2 4.0
fuels)
Weatherization (all : 31 27 25 83 : 1.4 1.2 15 4.2
fuels) @
Ventilation - Othera - 28 23 19 70 - - - - -
AC Timer - - 1 - 1 - - - - -
Aerator - 65 - - 65 - 0.5 - - 0.5
HPWH 50 Gallon - 1 - - 1 - 0.2 - - 0.2
DHW Pipe . 3 12 21 36 . <0.1 | <0.1 0.1 0.1
Wrap/Insulation
Low Flow
Showerhead - 3 3 7 13 - <0.1 <0.1 0.1 0.1
TOTAL 2,669 10,789 6,507 | 12,169 | 32,134 | 16.5 70.2 45.9 86.9 219.5

a Quantities of Ventilation and Weatherization are the accounts of unique participants. All other quantities are measure counts (e.g.,
count of installed bulbs).

b 2012 participation period is between 3/1/2012 and 12/31/2012.

It should be noted that this analysis simply applies measure counts to load factors used by National Grid; it
does not include a review of the reasonableness of the load factors themselves nor a verification of measure
installation and persistence. As such, these gross load impacts should be considered ex ante impacts, rather
than ex post impacts.

2.3 EnergyWise Net Impact Analysis

The goal of the net impact analysis is to quantify the influence of the SRP pilot on customers’ decisions to
participate in the EnergyWise Program. To assess net peak load impacts, we estimate a “take rate” to

reduction. Applying a program-level net-to-gross ratio of 0.97 to the ex ante gross load savings of 219.5 kW, net peak kW savings
within the SRP area are 212.9 kW. These savings represent about 122.3% of goal.
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represent the proportion of EnergyWise savings that would not have occurred without incremental SRP
marketing efforts. The take rate consists of two components:

1. Incremental EnergyWise Participation Rate. We first estimated the incremental EnergyWise
participation rate among Tiverton and Little Compton customers relative to (a) past participants and
(b) participants in nearby communities. We conducted a database analysis of historical and SRP pilot
period participation in the EnergyWise Program, to compare participation rates in SRP communities
and comparison communities. The incremental participation rate is the first input into the take rate
for the EnergyWise Program.

2. SRP Attribution. We then estimated SRP attribution based on responses to the EnergyWise participant
survey. We fielded several waves of an online survey among participants in the EnergyWise Program
between 2012 and 2015. The survey collected information on participants’ recall of SRP and
statewide marketing efforts and the influence of those materials on customer participation. Based on
survey responses we estimated the level of influence of SRP pilot efforts on participation. The estimate
of SRP attribution is the second input into the take rate for the EnergyWise Program.

We then combined the incremental participation rate and the SRP attribution to determine the overall SRP
take rate. This take rate is then applied to the estimated gross impacts to develop net impacts. This analysis
was conducted for the program to date (March 2012 through December 2015).

The following subsections summarize these efforts. We present more details on the methodologies and
additional results in Appendix A.

231 Incremental Participation Rate

Incremental participation is the increase in EnergyWise participation among Tiverton and Little Compton
customers that would not have happened without the pilot. The incremental participation rate is one of two
approaches to estimating the take rate of the EnergyWise Program.

We applied a difference-in-differences approach to determine incremental participation. First, we compared
participation in the SRP pilot area between March 2012 and December 2015 to participation in the pilot area
during the baseline period (January 1, 2009 - February 28, 2012).6 Second, we compared the difference in
participation in the pilot area with the difference in participation in a matched comparison region during the
same time period.” This analysis essentially controls for market trends, i.e., changes in program participation
that would have occurred even without the pilot.

Because the pilot and comparison groups are different in terms of (a) the numbers of accounts and (b) their
pre-pilot participation rates, the comparison is made in terms of the percentage increase between the pre-
pilot and pilot periods, rather than the change in the absolute number of participants. We calculated the
percentage change in participation as follows:

6 Note that this analysis includes both substation and non-substation participants in Tiverton and Little Compton as information on
which of the pre-pilot participants are on the substation was not available at the time of this report.

7 The matched comparison towns are Narragansett, North Kingstown, South Kingstown (excluding URI), Bristol, Barrington, and Warren.

For a detailed discussion of the selection of the comparison communities, see National Grid Rhode Island System Reliability
Procurement Pilot: 2012-2013 Focused Energy Efficiency Impact Evaluation, by Opinion Dynamics Corporation, dated May 12th, 2014.
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Annual Participationpiot-to-pate

% Change in Participation .
Annual Participationpre-piot

Based on tracking data for the SRP pilot area and the comparison towns, we calculated an increase in annual
participation of 263% for the pilot area and 65% for the comparison towns.

Table 2-2. Increase in Participation - Pilot Area and Comparison Towns

Pilot Area Comparison
Towns
# Participants Pre-pilot (per year) 89 707
# Participants Pilot-to-Date (per year) | 3232 | 1,168
% Increase | 263% | 65%

a A total of 1,237 customers in Tiverton and Little Compton participated from March 1,
2012 - December 31, 2015.

The “lift” or incremental change attributable to the pilot is 263% - 65% or a 198% increase. This number can
be applied to the pilot area baseline period count (89 participants/year) to show that 176 participants are
incremental. Without the pilot, we would have expected to see a 65% increase in participation in the pilot
group (or 58 expected audits, for a total of 147 annual audits). Instead we saw 323 audits per year - of these,
176 can be considered incremental, or attributable to the pilot program. We can calculate the “incremental
participation rate” as the percentage of audits that are incremental: 176/323 = 54%.

Figure 2-3. Incremental Participation in Pilot Communities
(Average Annual Participation, 3/1/2012 - 12/31/2015)
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The incremental participation rate calculated for this analysis (54%) is similar to the rate calculated for the
pilot through the end of 2014 (53%).8

Figure 2-4 below shows participation rates in the pilot communities and the comparison communities for each
year of the baseline and pilot periods. As shown in this figure, the comparison communities did not experience
the same increase in participation during the pilot period as the SRP communities. We also see a drop in the
participation rate differential in 2014 and an increase again in 2015.9

Figure 2-4. EnergyWise Participation Rates? in SRP Pilot and Comparison Towns, 2009-2015
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aCalculated as the number of unique participants in each year divided by the US Census count of occupied housing units (2009-
2011 based on 2012 American Community Survey count; 2014-2015 based on 2014 American Community Survey count). These
counts are not fully equivalent to residential customer counts.

2.3.2 SRP Attribution Based on EnergyWise Participant Surveys

The SRP attribution analysis measures the influence of SRP marketing on participants’ decision to have an
energy assessment conducted in their home. It is the second approach to estimating the take rate of the
EnergyWise Program.

The SRP influence rate is based on self-reported information from 113 participants on (1) recall of SRP-specific
and statewide marketing materials, (2) the influence of marketing materials on participants’ decision to have
a home energy assessment conducted, and (3) the relative importance of SRP-specific versus statewide
marketing materials on participants’ decision to have a home energy assessment conducted.

8 See 2014 Annual Evaluation Report, by Opinion Dynamics Corporation, dated August 10th, 2015.

9 Note that this analysis includes both substation and non-substation participants in Tiverton and Little Compton as information on
which of the pre-pilot participants are on the substation was not available at the time of this report.
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We estimate SRP attribution for the pilot-to-date to be 47%. This is the weighted average of the 2012/2013
attribution rate of 49% (based on 73 responses; estimated in the 2013 EnergyWise impact analysis), the 2014
attribution rate of 43% (based on 20 responses; estimated in the 2014 EnergyWise impact analysis),° and
the 2015 attribution rate of 46% (based on 20 responses!l).’2 Weights are based on the total number of
participants on the substation for each program year.

The following subsections present more detail about the 2015 SRP attribution analysis. Appendix A presents
a detailed description of the methodology used for this analysis.

Recall of SRP-Specific and Statewide Marketing Materials

During the pilot period, customers in the pilot towns were exposed to both SRP-specific and statewide
marketing materials. The online survey3 provided participants with a series of images and descriptions of
materials from both marketing campaigns and asked them if they recalled seeing, hearing, or receiving each
item. As shown in Figure 2-5, 75% of respondents recall at least one SRP-specific effort while 35% recall at
least one statewide effort.

Figure 2-5. Percent of 2015 Participants who Recall at Least One Marketing Effort

SRP Statewide

n=20 n=20

10 Note that we adjusted the 2014 attribution rate reported in the 2014 Annual Evaluation Report to exclude non-substation survey
respondents.

11 We dropped 14 respondents with audit dates of January-March 2015 from the 2015 attribution analysis. Due to participation and
survey timing, these participants were only asked about one SRP-specific marketing effort. The responses of these 14 respondents
were systematically different from those who were asked about multiple SRP-specific efforts and are not considered representative of
program participants.

12 The 2015 attribution rate of 46% is estimated by multiplying the 2015 influence rate of SRP marketing of 48% and the EnergyWise
net-to-gross ratio of 0.97 (based on the 2015 Rhode Island TRM).

13 The online survey was fielded in January 2016. It was sent to 221 customers who participated in the EnergyWise Program between
January 1st, 2015 and September 30th, 2015; 43 participants responded and 20 were included in the attribution analysis.
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Influence of Marketing Materials on Decision to Have a Home Energy Assessment

If respondents could recall a marketing piece, the online survey asked them to rate the level of influence it
had on their decision to complete the home energy assessment (using a scale of 1 to 5 where 1 was “Not at
all influential” and 5 “Very influential”). We then converted the highest self-reported influence rating for each
campaign into an influence score.?* The graph below illustrates the distribution of SRP-specific and statewide
influence scores among survey respondents. The average influence score for SRP-specific materials among
all respondents was 55% while the average influence score for statewide materials was 14%.

Figure 2-6. 2015 SRP and Statewide Influence Scores
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Overall SRP Marketing Influence Based on Relative Importance of SRP-Specific and Statewide
Marketing

The Overall SRP Marketing Influence score represents the influence of SRP materials, net of the influence of
statewide materials, on the respondent’s decision to have an energy assessment conducted. This score is
calculated by applying the SRP share of marketing influence to the SRP Influence score.1> The table below
shows the distribution of the Overall SRP Marketing Influence scores among the 20 survey respondents. The
table shows that 35% of participants were not at all influenced by SRP-specific marketing (an Overall
Marketing SRP Influence score of 0%).

14 Respondents who did not recall any SRP-specific or any statewide materials, received an influence score of 0% for the respective
campaigns.

15 Both statewide and SRP-specific materials could have influenced a participant to have the energy assessment done. We therefore
determined the share of overall marketing influence attributable to the SRP-specific marketing materials using the following formula:
SRP Share of Marketing Influence = Highest self-reported influence rating for SRP campaign / (Highest self-reported influence rating
for SRP campaign + Highest self-reported influence rating for Statewide campaign).
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The program-wide Overall SRP Influence score, 48%, is the average of the Overall SRP Influence scores across
all respondents.

2.3.3

Table 2-3. 2014 SRP Influence Score to Overall SRP Influence Conversion
SRP

Influence Score Share of | Overall SRP Participants

SRP | Statewide |Influence | Influence n
100% | 0% 100% 100% 5 25%
75% 0% 100% 75% 1 5%
100% 50% 67% 67% 2 10%
75% 25% 75% 56% 2 10%
50% 0% 100% 50% 2 10%
75% 50% 60% 45% 0 0%
75% 75% 50% 38% 1 5%
50% 50% 50% 25% 0 0%
25% 75% 25% 6% 0 0%
0% 50% 0% 0% 0 0%
0% 25% 0% 0% 2 10%
0% 0% 0% 0% 5 25%
Average Overall SRP Influence Score: 48% 20 100%

Estimation of the Take Rate

We compared the SRP attribution rate from the combined 2012/2013, 2014 and 2015 EnergyWise surveys
(47%) and the 2012-2015 incremental participation rate (54%) to develop an overall take rate for the pilot-to-
date. Given the benefits and uncertainties of each method, we recommend using the midpoint of these two
rates - 51% - to estimate net pilot savings. Specifically, we considered the following tradeoffs between the

two methods:

Incremental participation analysis: This method accounts for all participants in Tiverton and Little
Compton and comparison communities, making it a comprehensive “population” analysis. However,
this method does not control for all non-program factors that may have occurred outside of statewide
marketing (e.g., independent, community-based energy efficiency efforts) that may have influenced
participation rates in the comparison communities. Additionally, the comparison communities, even
as a group, are not perfectly identical to the SRP communities in terms of demographics and pre-pilot
participation rates.16 We therefore might expect slightly different rates of participation growth for each
set of communities. By including numerous comparison communities in slightly different geographic
areas, yet as close to the pilot area as possible, we attempted to mitigate these effects to the extent

possible.

EnergyWise participant surveys: This method represents a direct measurement of the variable of
interest: recall of SRP-specific marketing and its influence on participants’ decision to have a home

16 For a detailed discussion of the selection of comparison communities, see National Grid Rhode Island System Reliability
Procurement Pilot: 2012-2013 Focused Energy Efficiency Impact Evaluation, by Opinion Dynamics Corporation, dated May 12th, 2014.
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energy assessment. However, the method is based on a sample of participants and is therefore subject
to potential response bias. In addition, this method uses self-reported information, which can be
unreliable. Finally, this method incorporates a net-to-gross ratio based on the RI TRM (0.97), which we
did not independently verify within the scope of this evaluation.

The take-rate of 51% for the program to-date is the weighted average of the rates estimated for the
2012/2013 program (53%), the 2014 program (44%), and the 2015 program (52%). We will continue to
update the EnergyWise take rate in future years, using EnergyWise Program tracking data and ongoing
EnergyWise survey results.

Table 2-4 presents the estimated program attribution based on the incremental participation analysis and the
EnergyWise participant survey as well as the resulting take rate, for four time periods: (1) 2012/2013, (2)
2014, (3) 2015, and (4) the pilot-to-date.

Table 2-4. Summary of EnergyWise Program Attribution

Survey Attribution
Program Year Incremental Participation Rate Rate Take Rate
2012/2013 57% 49% 53%
2014-a ‘ 45% 43% ‘ 44%
2015 57% 46% 52%
Pilot-to-Date 54% 47% 51%

a Note that we adjusted the 2014 attribution rate reported in the 2014 Annual Evaluation Report to exclude non-
substation survey respondents.

2.3.4 Incremental SRP Load Impacts

The estimated take rate for this evaluation period is 51%, which is the mid-point between SRP attribution
based on the incremental participation rate (54%) and the EnergyWise surveys (47%). Applying the two rates
to the measure-level results, we estimate that the pilot-to-date has achieved summer peak load savings
totaling 111.1 kW, with a range of 102.8to 119.7 kW. Table 2-5 presents the impact ranges for each measure
category.

Table 2-5. 2012-2015 EnergyWise Incremental Load Impacts by Measure Category
3/1/2012-12/31/2015
Incremental Peak Load

Measure Category Reduction (kW) REL L))
LED Bulbs 54.8 50.7 - 59.0
CFL | 39.0 | 36.0 - 42.0
Indoor Fixtures | 0.7 | 0.6-0.7
Torchiere | <0.1 | 0-0
Outdoor Fixture | - | -
Smart Strip \ 9.1 \ 8.4-9.7
Refrigerator Brush | 2.1 | 2.0-2.3
Refrigerator Rebate | 0.9 | 0.8-0.9
Programmable Thermostat | 2.0 | 1.9-2.2
Weatherization (multiple fuels) 2 | 2.1 | 2.0-2.3
Ventilation - Other @ | - | -
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3/1/2012-12/31/2015

Incremental Peak Load

Measure Category Reduction (kW) Range (kW)
AC Timer - -
Aerator | 0.2 | 0.2-0.2
HPWH 50 Gallon | 0.1 | 0.1-0.41
DHW Pipe Wrap/Insulation | 0.1 | 0.1-0.1
Low Flow Showerhead <0.1 0-0
TOTAL 111.2 102.8-119.7
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3. DemandLink WiFi Thermostat and Plug Device Evaluation

This section presents evaluation results for the DemandLink WiFi Thermostat and plug device components of
the SRP pilot. The 2015 evaluation included the following analyses, presented in this section:

B A review of participation in the DemandLink Thermostat Program

B Alimited process analysis

B An analysis of event logs and opt-outs

B Demand response impact analyses for participants with central AC and window AC

Appendix B presents additional detail on the DemandLink demand response impact analysis.

3.1 DemandLink Thermostat Participation

In 2015, 32 new participants signed up to participate in the DemandLink Thermostat Program, bringing the
cumulative total to 254 substation participants. In 2015, just over half (53%) of new DemandLink participants
were customers with window air conditioners. In total, participants with central AC installed 23 thermostats
and participants with window AC installed 42 plug devices. These participation levels are short of the 2015
planning projections of 50 thermostats among central AC users and 100 plug devices among window AC users.

Figure 3-1 summarizes annual participation in the DemandLink Thermostat and plug device program
components in the pilot area, by first year of participation.

Figure 3-1. DemandLink Thermostat Program Participation in SRP Pilot Communities (2012 -2015)

200
m Thermostat Only
B Thermostat and Plug Devices
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100 3
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77 43 32
20 23 e
0 15
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Based on the program tracking database, central AC participants in SRP pilot communities installed between
one and two thermostats each, with an average of 1.5 units per home. Window AC Participants installed up to
four plug devices each, with an average of 2.5 plugs per home.

The DemandLink participant survey, which included both substation and non-substation customers, explored
how participants are using the plug devices they receive. Survey respondents reported receiving an average
of 2.3 plugs; of these, 1.2 (or 53%) were used to control window AC units during the past summer. This means
that 47% of plug devices provided to participants were not used with window AC units, compared to 42% in
2014. Most commonly, plug devices that were not used with window ACs were not used at all. Only two
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interviewed participants used some of their plugs with other equipment (two to charge their iphone/ipad and
one with a lamp).

Based on responses to the DemandLink participant survey, almost 6 in 10 (58%) of DemandLink Thermostat
participants are aware that energy efficiency programs offered through National Grid are funded through a
surcharge on the electric bills of Rhode Island customers. For the majority of those participants (74%)
awareness of the surcharge did not contribute to the decision to participate in the program.

3.2 Process Evaluation

The process evaluation is based on an ongoing survey with participants in the DemandLink Program. This
survey was fielded in June 2014, in October 2014, and most recently in December 2015. To date, Opinion
Dynamics has completed telephone interviews with 102 participants, including both substation and non-
substation customers, who received a WiFi-enabled programmable thermostat through the DemandLink
Program since the pilot began in 2012. While the primary purpose of this survey is to collect information for
the DemandLink impact evaluation, the survey also collects limited process-related information about the
WiFi-enabled thermostat component of the DemandLink Program, including satisfaction with equipment as
well as awareness and perceptions of and participation in demand response events.

The following subsections summarize findings from the DemandLink participant survey. Except where noted,
findings are based on responses to all three waves of the survey, i.e., for the pilot-to-date.

How Participants Heard about the Program

Most commonly, 2015 participants first heard about the program through direct mail from National Grid (52%).
Phone calls from National Grid and word-of-mouth (via a friend or colleague) are the next most common
channels (both 14%).

Figure 3-2. How 2015 Participants Heard about the DemandLink Program

Direct mail from National Grid | NG 52
Phone call from National Grid | NN 14%

Friend or colleague | 14%
National Grid website [l 7%
Email from National Grid [l 3%
Other: specify [l 3%
Don‘t know [ 7%
n=29 0% 10% 20% 30% 40% 50% 60%

Source: December 2015 DemandLink Participant Survey

opiniondynamics.com Page 22



DemandLink WiFi Thermostat and Plug Device Evaluation

Reasons for Installing Equipment

Saving energy, saving money, or lowering energy bills is the primary driver of participants’ decision to install
DemandLink equipment (40%). Other reasons include the ability to remotely monitor or control heating/cooling
(26%) and the opportunity to receive free equipment (23%). All other reasons are cited by three or fewer
respondents and include convenience, curiosity, desire to update equipment, and desire for equipment that
is more functional. Respondents with central AC are more likely to be motivated by the prospect of remotely
monitoring or controlling equipment than respondents with window AC (32% compared to 19%).

Figure 3-3. Reasons for Installing DemandLink Equipment

Save money/energy/lower energy bills _ 40%
Remotely monitor or control _ 26%
heating/cooling
Free equipment _ 23%
Other - 11%

n=100 0% 10% 20% 30% 40% 50%

Source: December 2015, October 2014 and June 2014 DemandLink Participant Surveys

Satisfaction with Equipment

Overall, participants report high satisfaction with the thermostats they installed through the DemandLink
Program. Eighty-two percent of participants say they are satisfied (a rating of 4 or 5, on a scale of 1 to 5), with
a mean rating of 4.5. Those who are not satisfied (7%) found the equipment difficult to use or did not know
how to use it (3%) or said that the equipment had not been installed properly (3%).

Satisfaction with plug devices is lower than satisfaction with the thermostats: Nearly two-thirds (65%) of
window AC participants report being satisfied (a rating of 4 or 5 on a scale of 1 to 5) with their plug device,
with a mean rating of 3.9. However, 19% rated themselves as not satisfied (a rating of 1 or 2). The main
reasons for dissatisfaction with the plug devices included not being able to connect to the thermostat (12%)
and not knowing how to use the equipment (5%).
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Figure 3-4. Overall Satisfaction with DemandLink Thermostat and Plug Devices

Mean
Overall Satisfaction with
o, 9 5
Thermostats (n=89) 7% 11% 82% 4.5
Overall Satisfaction with
Plug Devices (n=43) 39
0% 20% 40% 60% 80% 100%
m Not Satisfied (1-2) m Neutral (3) m Satisfied (4-5)

(1= Not at all Satisfied, 5=Extremely Satisfied)
Source: December 2015, October 2014 and June 2014 DemandLink Participant Surveys
Over two-thirds (70%) of participants indicate that the thermostat was easy to program (a ratingof 4 or5on a
scale of 1 to 5) while 12% indicate it was difficult (a rating of 1 or 2). These responses, along with reasons for

dissatisfaction with the equipment summarized above, indicate that some participants would benefit from
additional education or instructions on how to program and use the new equipment.

Figure 3-5. Ease of Programming Thermostat

Mean
Ease of programming
thermostat 42
0% 20% 40% 60% 80% 100%
m Very Difficult (1-2) m Neutral (3) mVery Easy (4-5)
1=86 - M -
n=86 (1= Very Difficult, 5=Very Easy)

Source: December 2015, October 2014 and June 2014 DemandLink Participant Surveys

In addition to these survey responses, our review of thermostat log files (see Section 3.3.1 below) indicates
that many of the thermostats and plug devices installed in 2015 had connectivity issues. While on site, the
installers should make sure that thermostats and plug devices have been properly installed and are working
correctly. The program may also wish to consider follow-up calls to all customers with newly installed
thermostats and plug devices, within a week or two of installation, to ensure that the new equipment is working
correctly and to help the customer resolve any connectivity issues.

Awareness of Demand Optimization Events

A series of focus groups conducted with non-program participants in 2013 showed low awareness and
comprehension of demand optimization events, which are central to the DemandLink Program. In response,
National Grid changed their messaging in 2014 to better clarify the program offering. The 2014 and 2015
DemandLink participant surveys explored awareness of these events and other components of the
DemandLink Program among program participants.

Overall, only about half (56%) of DemandLink Program participants are aware that National Grid might call
demand optimization events. There is no significant difference in awareness between participants who
entered the program in 2012/2013, prior to the introduction of new marketing messages (61%) and those
who entered the program after the new messages were integrated (50%). Participants who were aware of
these events tend to be highly aware that the events are a required component of participation in the program
(89%). They are less familiar with other details of participation - that National Grid notifies customers prior to
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the start of an event (63%), that they will receive an annual bill credit for participating in all events (60%), and
that they have the option to opt out of an event (46%). Again, there are no significant differences in terms of
awareness of the various program components by participation period.

Table 3-1. Awareness of Demand Optimization Events

Entered Entered
Program: Program:
Participation Components Pilot to Date 2012/2013 | 2014/2015
% Aware % Aware % Aware
(n=102) (n=54) (n=48)
National Grid might call demand optimization events 56% 61% 50%
% Aware % Aware % Aware
Of those aware that National Grid might call events (n=57) (n=33) (n=24)
Events are part of participation 89% 88% 92%
National Grid notifies customers prior to the start of an event ‘ 63% ‘ 55% ’ 75%
You have the option to opt out of an event ‘ 46% ‘ 45% ’ 46%
You receive an annual bill credit for participating in all events ‘ 60% ‘ 58% ‘ 63%

Source: December 2015, October 2014 and June 2014 DemandLink Participant Surveys

Lack of awareness of events (both generally and specific events that have been called), or the details of
participation, are not necessarily of concern - unless it leads to (1) participant dissatisfaction, (2) participants
changing temperature settings during an event and unknowingly opting out, or (3) participants permanently
disabling or disconnecting their control devices.

Our research to-date has not shown that lack of event awareness has led to participant dissatisfaction. For
participants with central AC, we do not have any evidence of changes to temperature settings during events
or inadvertent opt-outs as a result of lack of event awareness. However, among participants with window AC,
our research suggests that those not aware of the events are less likely to plug their window ACs into their
plug devices. Overall, survey respondents reported that only 53% of plug devices were being used with window
AC units during the summer of 2015. Those aware of events reported using 70% of their plug devices with
window AC, compared to only 36% for those not aware of events.1?

The DemandLink participant survey focused on new participants in 2015 and only included a small number
of customers who received their plug devices in 2014. Therefore, we were not able to explore plug device
usage behaviors among earlier participants who might have removed their window ACs and plug devices
during the winter. Potential topics of interest are whether participants reinstall their plug devices for the next
cooling season and whether they use the plug devices differently from participants who first participate in the
year under evaluation. This research might be useful for the next evaluation cycle, to determine if continuation
of the plug device offering is likely to result in impacts from prior year participants.

17 1t should be noted that these findings are based on a relatively small number of respondents for whom we collected information
about use of their plug devices during the summer of 2015 (11 aware of events and 9 not aware of events). The difference in the
percentage of plug devices being used with window AC is statistically significant at a 95% confidence level.
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Participation in Demand Optimization Events in 2015

National Grid called a total of 15 demand optimization events between July 13t and September 9th 2015. The
survey, fielded in December 2015, included questions about participation in these events. Of the 29
DemandLink participants that responded to the survey, only 14 received questions about the demand
optimization events. We excluded the other 15 participants from these questions due to the following
reasons:18

B Respondent indicated in response to an earlier question that they were not aware that National Grid
might call demand optimization events (12 respondents)

B Respondent indicated in response to an earlier question that they did not use their plug device with a
window AC during the summer of 2015 (5 respondents)

B Program tracking and log data indicated no connectivity between the thermostat and the portal,
meaning the thermostats could not have been controlled during the events (4 respondents)

We asked the remaining 14 respondents about their awareness of and experience with the 2015 events.
Almost all of these respondents were aware that National Grid called events in 2015 (86%, n=14). Of those
aware of 2015 events, almost all thought that National Grid called between three and ten events (80%, n=10);
very few thought that more events were called than actually were (20%, n=10). Similarly, almost all aware
respondents reported that they were at home during the events (80%, n=10), and the majority of them (63%,
n=8) reported noticing a change in temperature.

Close to half of those aware that National Grid called events in 2015 reported that they opted out of at least
one event (40%; n=10). This translates into an opt-out rate of 19% among all interviewed participants who
were eligible to participate (n=21; based on their connectivity to the portal and use of the thermostat/plug
device for cooling purposes), assuming that those who were not aware of events did not opt out.1® Reasons
for opting out included being home and too hot during the event (mentioned by three of the four who opted
out) and inconvenient timing of the event (mentioned by one). One respondent who was home and
uncomfortably hot during the event noted that they keep their thermostat at 80° to begin with; to them, the
strategy of increasing the setpoint by 2°, independent of the starting point, seemed unreasonable and unfair
to those that try to be energy efficient.

Planned participation in future demand optimization events is high. All respondents, who were eligible to
participate in an event in 2015 and who were aware that National Grid might call demand optimization events
as part of the program indicate they plan to participate in future events.

Program participants receive an annual bill credit for participating in all demand optimization events. We asked
participants to rate the importance of the bill credit in their decision to participate in future demand
optimization events. Participants are fairly evenly divided between considering the bill credit important (32%),
not important (35%), or being indifferent about it (32%).

18 For some respondents, more than one of the exclusion reason applied.

19 Note that this rate is consistent with the estimated mean opt-out rate for central AC, 19%, based on our analysis of thermostat event
logs (see Section 3.3.2). However, based on the event log files, no participant with window AC opted-out of any of the 2015 events,
while the 19% opt-out rate includes window AC participants. We note, however, that only 14 out of 148 plug device logs recorded
usage data and were usable for the impact analysis. It is therefore possible that window AC participants who opted out of events are
among those with unusable log data.
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Figure 3-6. Importance of bill credit on future participation

How important is the bill creditin
your decision whether or not to
participate in future demand
optimization events?

0% 20% 40% 60% 80% 100%
m Not Important m Neutral W important
n=37 (1= Not at all important, 5=Very important)

Source: December 2015, October 2014 and June 2014 DemandLink Participant Surveys

3.3 Analysis of Demand Response Event Logs and Opt-Outs

National Grid called a total of 15 demand response events during the 2015 summer peak season (see Table
3-2 below). Events generally lasted from 3 p.m. to 7 p.m. for central AC units and from 4 p.m. to 6 p.m. for
window AC units. For central AC, setpoints were increased by 2 degrees; for window AC, the unit was shut off
for the duration of the event.

Table 3-2. 2015 Demand Response Events
Event Times
Event # Date CAC WAC

1 Mon 7/13 3-7 pm 4-6 pm

Mon 7/20 3-7 pm 4-6 pm
3 Tue 7/21 3-7 pm 4-6 pm
4 Wed 7/29 3-7 pm 4-6 pm
5 Thur 7/30 3-7 pm 4-6 pm
6 Fri7/31 3-7 pm 4-6 pm
7 Tue 8/4 2-6 pm 3-5 pm
8 Mon 8/17 3-7 pm 4-6 pm
9 Tue 8/18 3-7 pm 4-6 pm
10 Mon 8/31 3-7 pm 4-6 pm
11 Tue 9/1 3-7 pm 4-6 pm
12 Wed 9/2 3-7 pm 4-6 pm
13 Thur 9/3 3-7 pm 4-6 pm
14 Tue 9/8 4-8 pm 4-6 pm
15 Wed 9/9 3-7 pm 4-6 pm
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3.3.1 Thermostat Logs

To support the analysis of 2015 demand response events, Opinion Dynamics received and analyzed log files
for 228 thermostats for participants with central AC and for 148 thermostats for participants with window
AC.20 Thermostat log files contain information about AC usage and event opt-outs in addition to the data that
is the basis for the demand response impact analyses. We only examined and used log data for the 2015
peak season (June through September).

Central Air Conditioning

The logs for thermostats associated with central AC contain data recorded at five-minute intervals. During
each of those intervals, the log records the run-time of the AC unit, the temperature setting, the indoor
temperature, an event code, and several other variables. The central AC portion of the impact analysis uses
the run-time as the dependent (or primary) variable.

Figure 3-7 shows central AC run-time from one of the thermostat logs during the June through September
2015 peak season. Each dot on the chart shows the run-time for a five-minute period. When the plotted run-
time is 300 seconds (i.e., five minutes), the AC was running continuously for that period. We examined these
plots for all thermostats to understand how the thermostats and central AC units operated during the 2015
peak season.

Figure 3-7 shows that the unit was running mainly from mid-June through mid-September. There are several
short periods in July during which the unit appears to be offline. These periods correspond to the gaps in the
solid line across the bottom of Figure 3-7, and are present in all thermostat logs. Review of weather data found
that most of these runtime gaps occurred during or shortly after thunderstorms, which suggests that severe
weather temporarily knocked out power in the area or otherwise affected thermostat connectivity. While these
outages generally do not affect our analysis, one such gap in data occurred just before the start of back-to-
back DR events on July 20 and 21. Because most thermostats were offline on July 20 and 21, and because
energy usage during and immediately after a severe weather event is likely to be different from typical usage,
we dropped these events from our analysis.

Several of the central AC logs (41 of 228) contained no data or only zeroes. An additional 12 logs contained
very few values greater than zero, which indicated that the central AC unit was only used for a couple of days
or that the thermostat was malfunctioning. Another two thermostats were offline during every event. These 55
thermostat logs were dropped from the analysis, leaving us with logs for 173 thermostats for our analysis.

20 Thermostats included in this analysis are associated with both substation and non-substation customers.

opiniondynamics.com Page 28



DemandLink WiFi Thermostat and Plug Device Evaluation

Figure 3-7. Run-Time per 5-Minute Interval for the 2015 Peak Season for One Central AC Unit
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Window Air Conditioning

The logs for thermostats associated with window AC also contain data recorded at five-minute intervals. During
each of those intervals, the thermostat log records the Watt consumption of up to five window AC units (each
plugged into a separate plug device), the temperature setting, the indoor temperature, an event code, and
several other variables. The window AC portion of the impact analysis uses the total AC demand in kW as the
dependent variable.

According to the program tracking database, the program has installed 150 thermostats associated with
window ACs. However, we were able to include only 14 of these 150 thermostats (9%) in our analysis. We had
to drop the remaining 136 thermostats from our analysis due to the following issues:

B 116 logs (77%) showed connectivity issues with the portal. These logs did not contain plug data,
indicating that the thermostat did not communicate with the portal at all.2*

21 Of these, 42 thermostats are listed as “Not Connected” in the program tracking databases.
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B 10 logs (7%) were provided to us as a separate data pull, in response to our initial inquiry about
missing log files. These log files had a different data structure than the other plug files and did not
contain any usable data.

B 8 logs (5%) recorded almost all zeros or very low usage, indicating that either nothing or a device
other than a window AC was plugged in during the evaluation period.

B Logs for 2 thermostats (1%) were missing. Both of these thermostats are tracked in the participation
data as having been added to the portal in late September, i.e., after the last demand response
event had been called.

Notably, none of the 23 thermostats controlling window AC that were newly installed in 2015 contained data
usable for the analysis. They included the 10 logs with a different file structure (43% of the 2015 installations),
6 logs with connectivity to the portal but no plug data (26%), 3 logs with almost all zeros or very low usage
(13%), 2 logs with no connectivity to the portal (9%), and the 2 missing logs (9%).

We understand that a technician installs the plug device during the thermostat installation and connects the
two pieces of equipment, so that the thermostats can cycle the window AC during events. For plug devices
installed in 2014 or earlier, the most likely explanation for the observed connectivity issues is that participants
removed their plug devices together with their window AC during the fall/winter and may not have reinstalled
them (or reinstalled them correctly) at the beginning of the 2015 cooling season. Notably, though, thermostats
installed prior to 2014 have the highest working rate with 14% (or 11 thermostats). For plug devices installed
in 2015, however, it is unclear if the absence of usable log file data is systematic, given the different data
issues encountered.

Figure 3-8 shows window AC consumption in Watts per 5-minute interval during the 2015 peak season for one
of the thermostats that successfully controlled a window AC during the peak season. The log shows data from
mid-June until the end of the season.22

22 Similar to central AC thermostats, there are gaps in the data, although most are too small to be visible in the figure.
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Figure 3-8. Watt Usage Over Each 5-Minute Interval for the 2015 Peak Season for One Window AC
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3.3.2 Event Failure and Opt-out Rates

The previous section described thermostats excluded from our impact analysis because they appeared to be
non-functional or the logs were empty. We define this as “complete failure.” We classified 55 thermostats
associated with central AC and 134 thermostats associated with window AC23 as having experienced complete
failure during the 2015 peak season. For the event failure and opt-out rate analyses presented in this
subsection, we also excluded 18 central AC participants who are not substation customers but who for whom
we had valid log data.

We examined the logs associated with the remaining thermostats (155 for central AC and 14 for window AC)
to establish “event failure” and “opt-out” rates for each of the 13 valid event periods. We define “event failure”
as cases where a thermostat with valid data does not have a record of having received the event signal. We
define an event “opt-out” if the thermostat setting switched out of event mode and the AC unit begins cooling

23 This includes eight thermostats where the logs showed unusually low usage, that cannot be associated with window AC units.
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(the latter condition avoids flagging customers who raised their temperature set-point as an opt-out) before
the end of the event.

Table 3-3 shows the event failure and opt-out rates for each 2015 event, by thermostat type. A “Total” count
of fewer than 155 central AC or 14 window AC thermostats reflects thermostats that did not contain any data
(including zeroes) during the event period. The count of total central AC thermostats always less than 155
because while each of the 155 thermostats was functional during at least one event, there was no event for

which all of them recorded data.

Table 3-3. Event Failure and Opt-Out Counts and Rates

A pe e ota e ailure ailure Rate Opt-O Opt-Out Rate
July 13 135 53 39% 3 2%
July 20 Event dropped due to likely power outage
July 21 Event dropped due to likely power outage
July 29 147 12 8% 11 7%
July 30 147 11 7% 10 7%
July 31 150 11 7% 12 8%
August 4 150 15 10% 14 9%
August 17 149 12 8% 48 32%
Central
August 18 149 14 9% 48 32%
August 31 150 12 8% 46 31%
September 1 146 9 6% 38 26%
September 2 146 8 5% 39 27%
September 3 146 11 8% 34 23%
September 8 145 12 8% 29 20%
September 9 145 12 8% 33 23%
Mean 146.5 14.8 10.1% 28.1 19.2%
July 13 14 0 0% 0 0%
July 20 Event dropped due to likely power outage
July 21 Event dropped due to likely power outage
July 29 14 0 0% 0 0%
July 30 14 0 0% 0 0%
July 31 14 0 0% 0 0%
August 4 13 1 8% 2 15%
. August 17 11 0 0% 1 7%
Window
August 18 11 0 0% 1 7%
August 31 11 0 0% 1 9%
September 1 10 0 0% 1 10%
September 2 10 0 0% 0 0%
September 3 10 0 0% 0 0%
September 8 11 0 0% 0 0%
September 9 11 1 9% 1 9%
Mean 11.8 0.2 1.3% 0.5 4.5%
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Failure Rates

Some of the thermostat logs do not show an event at all during the event period. This could happen for two
reasons: (1) the thermostat was not functioning or communicating during the event period and therefore did
not receive notification of the event or (2) an occupant opted out of the event during the first five minutes.
Based on the logs, we cannot differentiate between these two causes, so we count all thermostats that show
no record of an event as failures. The mean event failure rate is 10.1% for central AC thermostats and 1.3%
for window AC thermostats (see Table 3-3). Noteworthy is the large number of central AC event failures during
the first event on July 13, which drives up the overall event failure average. It is also worth noting that, while
most window AC units successfully received event signals, many of the plugs were connected to AC units that
were turned off.24 Because usage was already zero, there was no way for the unit to respond. As a result,
demand reduction values are lower than one might expect given the low event failure rate.

The overall failure rate, which combines complete thermostat failures and event failures, is 31% for central
AC thermostats and a much larger 91% for window AC thermostats. Although, based on counts of logs received,
there were more participants in 2015 than in 2014, the pervasive log problems meant that there was actually
less data with which to conduct the analysis.

Opt-out Rates

The mean opt-out rate for central AC thermostats is 19.2%. This is a higher rate than in 2014 (4%), although
this could partially be due to hotter weather on 2015 event days relative to 2014. The mean opt-out rate for
window AC units was 4.5%, although the fact that many units were already turned off makes this value difficult
to interpret. For most of the central AC opt-outs, the opt-out occurred in the last hour of the 4-hour event.
However, each of the thirteen events showed several opt-outs in the first three hours of the event.

3.4 Demand Response Impact Analysis

Demand Response Impacts - Central Air Conditioning

This section presents the demand response impact results for participants with central AC. Table 3-4 presents
the demand response impacts for the thirteen valid events called in 2015.25 Each event has nine matched
comparison days that we used to develop the modeled baseline. Opinion Dynamics also estimated impacts
for an overall event that uses data from eleven of the thirteen events (the two events with different event times
were dropped) and all matched comparison days. Note that the result for the overall event is not a simple
average of the eleven single events: The baseline of the overall event is slightly different because all
comparison days are used in the model, so the impact estimate is not exactly the same as if we had averaged
the thirteen events. Estimated impacts for each event hour are presented in Appendix B. DemandLink
Evaluation - Additional Details.

As noted above, 18 central AC participants with valid log data are not on the Tiverton substation. These
participants were included in the model to determine the average per thermostat runtime reduction, but they
were excluded from the total number of participating thermostats, i.e., their savings are not included in overall
program impacts.

24 On average more than half of participating window AC units were off during the entire event.

25 As described above, the July 20 and 21 events were dropped from the analysis due to the runtime gaps observed just before the
start of these events.
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Table 3-4. Central AC Demand Response Impact

Per-Thermostat Impact # of Program Impact ‘ . AverageD _
————————— Participating | Temperature During
Rzl:jzt;?:n kW Thermostats kW Event Hours
Overall 13.3% 0.49 155 76 79°F
July 13 \ 12.6% \ 0.46 \ 135 \ 63 \ 76°F
July 29 | 14.2% | 0.52 | 147 \ 77 \ 83°F
July 30 | 16.4% | 0.61 | 147 ‘ 89 ‘ T7°F
July 31 | 16.2% | 0.60 | 150 ‘ 90 ‘ 81°F
August 4 | 10.6% | 0.39 ’ 150 ‘ 59 ‘ 79°F
August 17 | 10.1% | 0.37 | 149 ‘ 56 ‘ 81°F
August 18 | 13.4% | 0.49 | 149 ‘ 73 ‘ 79°F
August 31 | 16.5% | 0.61 | 150 ‘ 91 ‘ 83°F
September 1 | 13.3% | 0.49 | 146 ‘ 71 ‘ 78°F
September 2 | 11.1% | 0.41 ] 146 ‘ 60 ‘ 78°F
September 3 | 12.6% | 0.46 | 146 ‘ 68 ‘ 82°F
September 8 | 16.2% | 0.60 | 145 ‘ 87 ‘ 79°F
September 9 | 16.4% | 0.60 | 145 ‘ 88 ‘ 80°F

We used a linear fixed-effects regression modeling approach for the demand response impact analysis. The
models estimate the percentage of hourly runtime on a per-thermostat level. Event savings are the mean
difference between the baseline runtime and the event runtime over the event period. The kW impact,
therefore, is an average rather than the maximum instantaneous demand reduction. We used an average
estimate of full load central AC demand of 3.69 kW at full load to estimate the kW savings per thermostat. Not
all thermostats had logs for all of the event periods, so we only applied savings for those thermostats where
we could confirm operation. The program total impact is the product of the per-thermostat kW impact averaged
over the event period and the number of participating thermostats. All operational thermostats were included
in the model, even if the participant opted out of the event. The impact estimates therefore include the effect
of any participant opt-outs.

Opinion Dynamics calculated the full load kW demand for an average central AC unit in Rhode Island based
on Equation 3-1 which uses deemed average equipment cooling capacity (in Btu per hour) and equipment
efficiency (EER) values from the RI Technical Reference Manual (TRM). The resulting full load demand per
central AC unit is 3,692 watts, or 3.69 kW.

Equation 3-1. Full Load kW for Central AC
Full load kW = Capacity / EER

Where:
Capacity = 3 tons or 36,000 Btu/hr26
EER (Btu/watt-hr) = 9.7527

26 RI PY2014 TRM Central AC page M-25: Tons = deemed average equipment cooling capacity: 3 tons

27 The Rl PY2014 TRM has measures for traditional AC replacement (page M-25) and early replacement central AC replacement (M-
40). The EER used for this analysis assumes an average (i.e., 9.75) between the baseline EER of new equipment (EER = 11: page M-
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Figure 3-9 depicts the hourly event usage and baseline usage for the overall average event. The event period
shows significant runtime reduction, with a small snapback in the two hours after the event ends. The
snapbacks are generally larger than those in 2014, possibly because of the higher event day temperatures.

Figure 3-9. Overall Hourly Event Day Usage with Baseline
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Figure 3-10, Figure 3-11, and Figure 3-12 show the runtime percentage along with the baseline used to
calculate demand impact for three events of interest: one typical event and the two events that occurred at
different hours. In all three events, there is significant demand reduction during the event hours followed by a
short snapback period of increased demand.

25), and the baseline EER of early replacement equipment (EER = 8.5: page M-40). If we only used the current baseline of new
equipment (EER 11) we would be underestimating savings since there are likely older pieces of equipment in use that do not meet
current baseline requirements. If we assumed only the early replacement baseline (EER 8.5), we would likely be overestimating savings
as there are likely newer pieces of equipment that have a higher efficiency. Taking the average appears to be a more accurate estimate
and can be verified through future data collection efforts that analyze the exact capacity and efficiency of the units participating in the
program.
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Figure 3-10. Event 6, July 31 Hourly Usage with Baseline (Typical Event)
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Figure 3-11 shows event day usage and the estimated baseline for Event 7, on August 4, which occurred an
hour earlier in the day (2-6 pm as opposed to 3-7 pm). The runtime reduction for this event (10.6%) is less
than the overall average (13.3%) despite its relatively low opt-out rate (10% vs an average of 19%). Given the
data available, it is not possible to determine if the shift in timing is responsible for the lower savings. It is also
possible that weather played a role. Reports for that August 4 indicate fog, rain, and thunderstorms.28

The runtime reduction of 16.2% for Event 14 (see Figure 3-12) - on September 8, which occurred an hour
later in the day (4-8pm) - has one of the highest savings rates of all the events, although it is also impossible
to determine whether the later time had any effect on savings given available data. In the future, using a
randomized control experiment (in which a randomly selected subset of participants are called for any
particular event) would make it possible to learn more about the savings implications of calling events at
different times and under different weather conditions.

28 See:
http://www.wunderground.com/history/airport/KUUU/2015/8/4/DailyHistory.html?req_city=Tiverton&req_state=RI&req_statenam
e=&reqdb.zip=02878
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Figure 3-11. Event 7, August 4 Hourly Usage with Baseline
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Figure 3-12. Event 14, September 8 Hourly Usage with Baseline
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Model Validation

The primary method for evaluating the validity of a linear fixed effects model is to compare actual, logged run
time to the baseline runtime predicted by the model. When actual and baseline are similar, especially on non-
event days with weather similar to event days, it shows that the model is effectively estimating the baseline.
The primary reason for the model is to estimate a baseline on event days, so matching non-event day usage
is the best way to demonstrate model effectiveness. However, there was no single non-event day that truly
approximated event day temperatures. Most event days had a rapid increase in temperature in the late
morning, while the hottest non-event days were relatively hot all day. As a result, we evaluated the model using
a combination of two days: one that was hot throughout and one that had a temperature increase comparable
to that of an event day. Figure 3-13 shows that the modeled baseline using the combination of the two days
matches the actual baseline to within about 1% runtime percentage for non-event days. When using only one
of the two non-event days, the modeled baseline matches to within 3% of actual runtime. The close match of
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the modeled baseline and actual usage in the hours leading up to the event in Figure 3-9 increases our
confidence that the model estimates baseline usage accurately.

Figure 3-13. Non-event Day Baseline versus Actual AC Run Percentage
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3.4.1 Demand Response Impacts - Window Air Conditioning

This section presents the demand response impact results for participants with window AC. Table 3-5 presents
the average overall demand response impact for the thirteen 2015 events. The overall model uses data from
twelve events (we dropped Event #7, on August 4, which occurred an hour earlier than the other events) and
all matched comparison days. We do not separately present the demand impacts for each of the events
because there were only 14 thermostats that participated in the events, and in each event, even fewer
thermostats recorded valid data. The logs from these 14 thermostats do not contain enough data to model
baseline usage for the events separately.

Table 3-5. Window AC Demand Response Impact
Per-Thermostat Participating Program

Reduction (kW) Thermostats | Impact (kW)
Overall Events 0.04 14 0.60

The thermostat logs for the participants with window AC collect energy usage data, so we were able to model
demand directly. Figure 3-14 shows the kW load for window AC units during an average event.
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Figure 3-14. Overall Hourly Event Day Usage with Baseline
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Model Validation

As with the central AC analysis, the primary method for evaluating the validity of a linear fixed effects model is
to compare actual, logged load to the baseline load predicted by the model. When actual and baseline are
similar, especially on non-event days with weather like the event days, it shows that the model is effectively
estimating the baseline.

Figure 3-15 shows the actual mean window AC load on a non-event day versus the baseline load estimate
from the model. This baseline does not match nearly as well as the one for central AC. The primary reason for
this is that logs from the thermostats of 14 participants do not provide enough data, especially since many
record zero usage on most days. The degree to which the model makes accurate predictions partially depends
on which of the 14 thermostats happens to be running on a particular day. From this graph, and those of other
non-event days that are not included here, it appears that the baseline tends to underestimate afternoon
usage. If this is the case, the demand response impact estimates in Table 3-5 may be biased, resulting in an
underestimate of impacts.

Given the small number of thermostats that could be included in the analysis, the impact estimates should be
regarded as provisional. Future impact evaluations will help establish a firmer estimate for average impact.
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Figure 3-15. Non-event Day Baseline versus Actual AC Load
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4., Window AC Rebate and Recycling Evaluation

This section presents evaluation results for the DemandLink window AC rebate and recycling components of
the SRP pilot. The 2015 evaluation included the following analyses, presented in this section:

B A review of participation in the DemandLink window AC rebate and recycling programs
B A gross impact analysis of rebates for the purchase of new ENERGY STAR® window AC units
B A gross impact analysis of window AC recycling rebates

We also developed a methodology and collected participant survey data to estimate attribution for the window
AC rebate and recycling programs. However, due to the small number of participants in these programs and
the even smaller number of survey respondents (one in 2015 and eight to-date for the window AC rebate; one
in 2015 and seven to-date for window AC recycling), we have not developed net impact results. If participation
in this program component increases, we will implement the methodology and conduct the net impact analysis
after future waves of the DemandLink participant survey, when more survey responses are available.

4.1 Window AC Participation

In 2015, the DemandLink Window Air Conditioner Rebate and Recycling programs ran from May 1 to
November 1. National Grid offered customers in Tiverton and Little Compton a $50 rebate for the purchase of
up to four qualifying new window AC units (“window AC rebate”) and a $25 rebate for each of up to four window
ACs they recycled (“window AC recycling”).

Overall, 16 unique customers in the pilot area participated in the window AC programs in 2015, installing 19
new ENERGY STAR® units and recycling 18 old units.

Figure 4-1 illustrates participation and equipment counts in the pilot area during the active program period,
2013 through 2015. The rebate program exceeded 2015 projections to provide rebates for 10 new ENERGY
STAR®rated units while the recycling program fell slightly short of projections to provide rebates for 25 recycled
units to customers on substation feeders. In addition, while participation in the rebate program increased
slightly compared with 2014, participation in the recycling program continued to decline.
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Figure 4-1. Window AC Rebate and Recycling Program Participation in SRP Pilot Communities (2013-2015)
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National Grid promotes these two programs in tandem, with one application for both rebates. As shown in
Table 4-1, the majority of participants (56%) only received a rebate for an ENERGY STAR® unit, while 19% only
recycled one or more old units and 25% took part in both programs. Although a similar share participated in
both programs as did in 2014, a smaller share participated in the recycling program and larger share
participated in the rebate program. On average, customers who participated in both programs recycled more
units through the program than they purchased with the rebate.

Table 4-1. Unique Participants, 2015

2014 2015 ‘

Avg. # | Avg # Avg. # | Avg. #
Program Number of % units units Number of % units units
Component Participants | Participants | rebated | recycled Participants | Participants | rebated | recycled
ENERGY STAR® 5 18% 1.4 n/a 9 56% 1.6 n/a
Rebate Only
Recycle Only 16 57% n/a 2.1 3 19% n/a 2.3
Both 7 25% 1.1 1.4 4 25% 1.3 2.8
Total 28  100% | 13 = 19 16 100% = 15 = 2.6
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4.2 Window AC Rebate and Recycling Gross Impact Analysis

Per the evaluation plan, we estimated window AC rebate and recycling gross impacts for 2015 and the pilot-
to-date by applying the per unit savings value developed in support of the 2014 Annual Evaluation Report to

equipment counts from the program tracking database.2®

Summary of Per Unit Savings and Total Ex-Post Savings for Window ACs

Table 4-2 summarizes the ex-post per-measure savings for rebated and recycled window ACs as well as the
2015 total ex-post gross savings for the DemandLink window AC programs. For the 37 measures incented in
2015, the ex-post gross energy savings are 3.68 MWh and the ex-post gross demands savings are 2.60 kW.

Per-measure Savings

Table 4-2. Ex-post Gross Savings for Recycled and Rebated Window AC Units -2015

Total Ex-Post Savings

Measure kWh | kw Quantity kWh kW
Rebated Window AC 17.35 0.012 19 330 0.23
Recycled Window AC 18 3,355 237
Recycled WAC (no replacement) ‘ 238.44 ‘ 0.168 | 13 3,100 2.19
Recycled WAC (with replacement) 51.09 0.036 5 255 0.18
Total Window AC 37 3,685 2.60

Table 4-3 summarizes the ex-post per-measure savings for rebated and recycled window ACs as well as total
ex-post gross savings for the DemandLink window AC programs to-date. For the 221 measures incented to-
date, the ex-post gross energy savings are 23.57 MWh and the ex-post gross demands savings are 16.64 kW.

Per-measure Savings

Table 4-3. Ex-post Gross Savings for Recycled and Rebated Window AC Units - 2013-2015

Total Ex-Post Savings

Measure kwh | KW Quantity KWh KW
Rebated Window AC 17.35 0.012 97 1,683 1.19
Recycled Window AC 121 21,170 14.94
Recycled WAC (no replacement) 238.44 0.168 | 80 19,075 13.46
Recycled WAC (with replacement) 51.09 0.036 41 2,095 1.48
Total Window AC 218 22,853 16.13

29 For more details on the methodology used to develop per unit savings values for window AC rebates and recycling, see 2014 Annual

Evaluation Report, by Opinion Dynamics Corporation, dated August 10th, 2015.
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5. Small Business Analysis

This section presents evaluation results for the Small Business Direct Install Program (SBDI). The 2015
evaluation included the following analyses, presented in this section:

B A review of participation in the SBDI Program

B The SBDI impact analysis, including development of ex ante gross and net load impacts from the
installation of SBDI measures

51 Participation Summary

In 2015, there were 426 commercial accounts on the Tiverton substation.30 The majority of these customers
(92%) are small commercial customers. SRP pilot efforts focus on these small commercial customers, with a
goal of increasing participation in the SBDI Program and the DemandLink Program. Commercial customers
are included in Demand Link marketing and outreach, although marketing materials are not explicitly tailored
to small business customers.

In 2015, 26 Tiverton and Little Compton small businesses participated in the SBDI program, including 9
substation customers and 17 non-substation customers. While the number of substation participants (9) is
almost twice that achieved in 2014 (5), it is less than half the high of 20 reached in 2013.

Figure 5-1. Annual Small Business Audits in SRP Pilot Communities
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5.2 Small Business Impact Analysis

The Small Business impact analysis provides a verification of ex ante coincident peak load impacts from
measures installed through the SBDI Comprehensive Efficiency Program in the pilot area and estimates the

30 For the purpose of this analysis, accounts are classified as commercial based on their rate code. Some of these accounts may not
be customers who are capable of participating in programs or reducing load, such as cell phone towers.
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share of those impacts that is attributable to the SRP pilot efforts (i.e., that would not have occurred if only the
statewide program had been available). The impact analysis consists of two main efforts:

1. Estimate gross load impacts based on ex ante savings. Based on the SBDI program database, we
determined measure installations among Tiverton substation customers during the evaluation
period (August 16, 2012 - December 31, 2015) and assigned ex ante gross load impacts (savings)
to all measures installed.

2. Estimate the incremental SBDI participation rate among Tiverton and Little Compton participants
relative to (a) past participants and (b) participants in nearby communities. We conducted a
database analysis of historical and SRP pilot period participation in the SBDI Program, to compare
participation rates in SRP communities with participation rates in comparison communities, both
before and during the SRP pilot. The resulting incremental participation rate provides a measure
of attribution for the SRP pilot.

We then applied the evaluated incremental participation rate to the ex ante gross savings to determine load
impacts that are attributable to the SRP pilot. The following subsections summarize these analyses.31

5.2.1 SBDI Gross Load Impacts

To determine the gross load impacts in the SRP pilot area from the installation of SBDI Program measures, we
applied National Grid’s 2015 Rhode Island-specific summer diversity factors to the demand impacts in the
SBDI tracking database for measures installed on the substation during the pilot period (August 16, 2012
through December 2015).32 We used the following formula:

Peak Load Reduction (kW) = Total Gross kW Reduction * Summer Diversity Factor

The table below shows the quantities and resulting peak kW load impacts for all installations in the substation
area during each year of the pilot period as well as for the pilot-to-date. Total impacts for 2015 installations
are 19.0 kW, more than double the 9.2 kW estimated for 2014 installations, but down almost 70% from the
57.9 kW achieved from 2013 installations. There were no installations during 2012, although two audits were
completed (the associated installations occurred in 2013).

Total cumulative gross impacts for the pilot-to-date are 86.1 kW. The vast majority of these savings comes
from lighting measures (98%) with LED bulbs accounting for 62% and linear fluorescent accounting for 19%
of total impacts.33

31 The SBDI impact analyses are analogous to the EnergyWise Impact Analysis presented in Sections 2.2 and 2.3, except that the
EnergyWise analysis also included a survey-based attribution analysis, which was combined with the incremental participation analysis
to develop an overall “take rate” for the SRP pilot. Incremental impacts for the SBDI Program are based on an incremental participation
analysis only.

32 We consider August 16th 2012, rather than March 1st2012, to be the pilot start date for the SBDI Program because marketing in
the pilot communities for this program component did not begin until mid-August.

33 Qur review of SBDI data found inconsistencies in the labeling of several lighting measures, where the measures were categorized
as CFLs or HID lighting, but the detailed measure description identified them as LEDs. In the final dataset, received on May 10, 2016,
all such measures were consistently labeled and categorized as LEDs. However, we question the accuracy of this final categorization
as it means that as early as 2013, the bulk of installed program measures were LEDs, with only three CFLs installed over the entire
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Table 5-1. SBDI Installed Measures and Ex Ante Gross Peak Load Reduction: August 2012-2015

Total Measure Quantity @ Total Peak Load Reduction (kW)
Measure Category
2013 ’ 2014 ’ 2015 Flotto | 5593 ’ 2014 ’ 2015  Filotto
Date Date
LED Bulbs 982 12 305 1,299 44.2 0.9 8.7 53.7
Linear Fluorescent Lighting 320 89 10 419 12.7 3.2 0.7 16.6
Custom Lighting - - 2 2 - - 8.4 8.4
HID Lighting - 10 6 16 - 1.3 0.8 2.1
Custom Refrigerator Lighting - 2 - 2 - 1.1 - 1.1
LED Refrigerated Case Lighting 4 9 13 0.2 0.6 - 0.8
Occupancy Sensors 22 5 - 27 0.6 0.0 - 0.6
LED Exit Signs 11 5 8 24 0.3 0.1 0.1 0.6
CFLs - - 3 3 - - 0.3 0.3
Non-HVAC Motors/Drives - 7 - 7 - 0.7 - 0.7
Fan Control - 3 - 3 - 0.4 - 0.4
Door Heater Control - 3 - 3 - 0.2 - 0.2
Novelty Cooler Shutoff - 8 - 8 - - - -
Custom Motors/Drives - 1 - 1 - 0.6 - 0.6
Vending Machines 4 - - 4 - - - -
Custom Hot Water 1 - - 1 - - - -
TOTAL 1,344 154 334 1,832 57.9 9.2 19.0 86.1

a Quantity and savings by year are based on installation date and include projects with audits after 8/15/2012 and invoice dates
through 12/31/2015.

It should be noted that this analysis simply applies summer diversity factors to demand impacts tracked in the
SBDI participant database; it does not include a review of the reasonableness of the summer diversity factors
or the demand savings, nor a verification of measure installation and persistence. As such, these gross load
impacts should be considered ex ante impacts, rather than ex post impacts.

three-year period. While we believe that some of these measures might not be categorized correctly, we have no reason to believe this
affects the accuracy of the ex ante load impacts presented in this section.
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5.2.2 SBDI Incremental Participation Rate

Incremental participation is the increase in SBDI participation in the pilot area that would not have happened
without the pilot. To determine incremental participation, we employed a difference-in-differences approach:

B First, we compared the participation rate in Tiverton and Little Compton during the evaluation period
(i.e., the pilot-to-date: August 16, 2012 - December 31, 2015) to participation in the pilot area during
the baseline period (i.e., January 1, 2009 - August 15, 2012).34

B Second, we compared the difference in participation in Tiverton and Little Compton with the difference
in participation in a matched comparison region during the same time period. This analysis essentially
controls for market trends, i.e., changes in program participation that would have occurred even
without the pilot.

The matched comparison towns are Narragansett, North Kingstown, South Kingstown, Bristol, Barrington and
Warren. These are the same towns selected as comparison towns for the EnergyWise incremental participation
analysis (see Section 2.3.1). The methodology for selecting these comparison towns is documented in a prior
evaluation report.35 To confirm that these towns are also suitable comparison towns for the small business
analysis, we compared the number of establishments by employment size class between the SRP communities
and the comparison towns. Based on this comparison, we believe that the comparison towns selected for the
EnergyWise analysis are also suitable for the small business analysis.

Because the pilot and comparison groups are different in terms of (a) numbers of accounts and (b) their pre-
pilot participation rates, the comparison is made in terms of a percentage increase between the pre-pilot and
pilot periods, rather than a change in the number of participants. We calculate the percentage change in
participation as follows:

Annual Participationpiotto-pate
Annual Participationpre-piiot

% Change in Participation =

Based on tracking data for the SRP pilot area and the comparison towns, we find an increase in annual
participation of 146.8% for the pilot area and of 22.4% for the comparison towns.

Table 5-2. Change in Participation - Pilot Area and Comparison Towns

Pilot Area Comparison Towns
# Participants Pre-pilot (per year) 8 90
# Participants Pilot-to-Date (per year) ‘ 20 ‘ 110
% Change | 146.8% | 22.4%

The “lift” or incremental change attributable to the pilot is 146.8% - 22.4% or a 124.4% increase. This number
can be applied to the pilot area baseline period count (8 participants/year) to show that 10 participants are
incremental. Without the pilot, we would have expected to see a 22% increase in participation in the pilot

34 Note that this analysis includes both substation and non-substation participants in Tiverton and Little Compton as information on
which of the pre-pilot participants are on the substation was not available at the time of this report.

35 QOpinion Dynamics Corporation. National Grid Rhode Island System Reliability Procurement Pilot:2012-2013 Focused Energy
Efficiency Impact Evaluation. May 12, 2014.
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group (or 2 expected audits), i.e., an increase from 8 to a total of 10 annual audits. Instead we saw 20 audits
per year - of these half, or 10, can be considered incremental, or attributable to the pilot program. We can
calculate the “incremental participation rate” as the percentage of audits that are incremental: 10 / 20 =
50%. Figure 5-2 summarizes these results.

Figure 5-2. Incremental Participation in Pilot Communities
(Average Annual Participation, 8/16/2012 - 12/31/2015)
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Figure 5-3 below shows participation rates in the pilot communities and the comparison towns for each year
of the baseline and pilot periods. As shown in this figure, the comparison communities did not experience the
same increase in participation during the pilot period as the SRP communities. Similar to the EnergyWise
program (see Section 2.3.1), we see a drop in the participation rate differential in 2014 and an increase again
in 2015. 36

36 Note that this analysis includes both substation and non-substation participants in Tiverton and Little Compton as information on
which of the pre-pilot participants are on the substation was not available at the time of this report.

opiniondynamics.com Page 48



Small Business Analysis

Figure 5-3. SBDI Participation Rates? in SRP Pilot and Comparison Towns, 2009-2015
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aCalculated as the number of unique participants in each year divided by the US Census count of business establishments
with fewer than 50 employees. We selected a cut-off of 50 employees as a proxy for SBDI eligibility criteria.

523 Incremental SRP Load Impacts
The estimated incremental participation rate for the pilot to date is 50%. Applying this rate to the measure-

level gross impact results, we estimate that the program has achieved incremental summer peak load savings
totaling 43.1 kW. Table 5-3 presents the incremental impacts for each measure category.
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Table 5-3. 2012-2015 SBDI Incremental Load Impacts by Measure Category, 2012-2015

Incremental Peak Load Reduction

Measure Category (kW)
LED Bulbs 26.9
Linear Fluorescent Lighting 8.3
Custom Lighting 4.2
HID Lighting 1.0
Custom Refrigerator Lighting 0.6
LED Refrigerated Case Lighting 0.4
Occupancy Sensors 0.3
LED Exit Signs 0.3
CFLs 0.2
Non-HVAC Motors/Drives 0.4
Fan Control 0.2
Door Heater Control 0.1
Novelty Cooler Shutoff -
Custom Motors/Drives 0.3
Vending Machines -
Custom Hot Water -
TOTAL 43.1
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6. Leads Analysis

SRP leads are customers who have expressed interest in one or more SRP program offerings (through inbound
requests or outbound telemarketing) but have not yet participated in that program offering. This section
presents a discussion of SRP leads, based on an analysis of tracking data compiled by RISE and RAM as well
as a telephone survey with customers who were SRP leads in 2014 and 2015.

In 2015, 555 customers on substation feeders expressed interest in the EnergyWise Program or one of the
three components of the DemandLink Program (the Wifi Programmable Controllable Thermostat, the
EnergyStar Window Air Conditioner Rebate, and the Window Air Conditioner Recycling Rebate).

The vast majority (81%) of 2015 SRP leads were interested in the EnergyWise Program. Interest in the other
SRP programs was much lower with 15% of leads interested in the DemandLink Programmable Controllable
Thermostat Program, 6% interested in the Window AC Rebate Program, and 4% interested in the Window AC
Recycling Program. Overall, there were fewer leads for each program compared to 2014, especially for the
three components of the DemandLink program.

Table 6-1. 2015 Customer Interest by Program
2014 Leads 2015 Leads

SRP Program Count %a Count %2

EnergyWise Program 526 84% 450 81%
DemandLink Programmable Controllable Thermostat Program | 173 28% | 84 15%
DemandLink Window AC Rebate Program | 76 12% | 31 6%

DemandLink Window AC Recycling Program 69 11% 20 4%

Total Leads (Any Program) 628 555

aTotal sums to more than 100% because some customers expressed interest in multiple programs.

Of the 555 leads, 364 (66%) were new leads who had not expressed interest in any of the four program
components prior to 2015.

Heightened lead activity continued to follow increases in marketing efforts in the spring and early summer of
2015. Figure 6-1 shows that June through August 2015 were the busiest months for leads, with 394
customers (71%) expressing interest during that period, while participation was strongest in June, August, and
September.
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Figure 6-1. Program Leads in SRP Pilot Communities (2013-2015)
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Of the 364 customers who were new SRP leads in 2015, 44% participated in one or more programs in 2015.
This level of same-year participation is slightly lower than in 2012 and 2013 (56% and 48%, respectively) but
higher than 2014 (36%). In addition, a handful of customers who first expressed interest in 2012, 2013, and
2014 but had not participated in those years, participated in one or more program in 2015, indicating that for
some customers there is a significant lag time between first expressing interest in the program and taking
action.

Table 6-2. Conversion Rates Lead for Any Program

Year First Became Participated in One or More Program
a Lead for Any
2012 174 56% 16% 1% 3% 24%
2013 | 725 | - | 48% | 7% | 3% | 42%
2014 | 483 | - | - | 36% | 12% | 52%
2015 | 364 | - | - | - | 44% | 56%

aConversion rates were calculated counting a customer as a lead only in the first year they expressed
interest in the program. Lead counts have been updated relative to prior SRP evaluation reports and now
include substation customers only.

b Conversion rate calculation uses participant counts based on account number.

Based on a telephone survey fielded with SRP leads, which included both substation and non-substation
customers, the majority of leads who have not yet participated in any part of the SRP pilot are aware that
National Grid offers energy efficiency programs to help households save energy (88%). More than 9 out of 10
(92%) SRP leads in 2015 have heard of the EnergyWise Program. This is a slight increase compared to 2014
(82%), although not statistically significant at 90% confidence. Sixty percent of 2015 leads have heard of the
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WAC rebate, and close to half have heard of the Demand Link Thermostat Program and the Window AC
Recycling Program, respectively. Figure 6-2 summarizes the awareness of SRP leads with the various
components of the pilot and compares 2014 and 2015 responses.

Figure 6-2. Awareness of Specific Programs by Non-Participants
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Few leads (28%) are aware that energy efficiency programs offered through National Grid are funded through
a surcharge on the electric bills of Rhode Island customers. For the majority of leads (69%) awareness of the
surcharge does not influence their likelihood of future program participation. Only 24% of leads report being
more likely to participate knowing about the surcharge, while 6% report being less likely to participate.

The following subsections present additional information collected from SRP leads through our telephone
survey. This survey was fielded in January 2016 with 2015 leads and had previously been fielded with 2014
leads. Due to the small number of leads in some of the programs and the resulting small number of response,
most of the following analyses combine responses from the 2014 and 2015 surveys.

6.1 EnergyWise Leads

The vast majority of SRP leads in 2015 (450, or 81%) are leads for the EnergyWise Program. Most of these
leads were new leads in 2015 (331, or 74%).

Leads Activity and Conversion

June through August were the busiest months for lead activity, with 313 customers expressing interest (70%
of the annual total) during that period. Lead activity peaked in June with 121 leads (27%).
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Figure 6-3. EnergyWise Leads in SRP Pilot Communities (2015)
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Of the 331 new leads in the EnergyWise Program in 2015, 48% participated in the program in 2015, a
higher level of same-year participation compared to 2014, but on par with prior years. In addition, 14% of
customers who first expressed interest in the program in 2014 and 5% and 4% of those who first expressed
interest in 2012 and 2013, respectively, became program participants in 2015.

Table 6-3. EnergyWise Conversion Rate (2012-2015)

EW Participant

Year First Became a New -_—

Lead for EnergyWise 2 Leads 2012 2013 2014 2015 | NotYet
2012 173 53% 18% 1% 5% 22%
2013 | 615 | - | 47% | 7% | 4% | 42%
2014 | 466 | - | - | 35% | 14% | 52%
2015 | 331 | - | - | - | 48% | 52%

a Conversion rates were calculated counting a customer as a lead only in the first year they expressed interest in the

program.
Survey Findings
Program Awareness and Familiarity

Based on our telephone survey, only 24% of all EnergyWise leads are either unaware of the program or not at
all familiar with it (a rating of 1 on a scale of 1 to 5). Overall, the mean familiarity rating is 2.8. About a third of
leads (32%) rate their familiarity a four or a five.
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Figure 6-4. Familiarity with EnergyWise Program - 2014/2015 Leads
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EnergyWise leads most often learn about the program through direct mailings from National Grid (43%),
followed by friends and colleagues (21%), National Grid outbound phone calls (18%), and emails (9%).37

Figure 6-5. How Leads First Heard About EnergyWise Program - 2014/2015 Leads
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37 Asked of leads with at least some familiarity with the EnergyWise Program (a rating of 2 or higher, on a scale of 1 to 5).
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Actions Taken

EnergyWise leads most often report having taken no further action towards receiving an EnergyWise
assessment since they first learned about the program (59%). Those who did take action most frequently
spoke with a program representative (32%), spoke with someone who participated in the program (24%), or
looked online to learn more about the program (16%).38 Notably, 27% of 2015 EnergyWise leads had already
scheduled an energy assessment by the time we conducted the survey in January of 2016. Together with the
48% of all 2015 EnergyWise leads that have already participated, this indicates good success in getting
interested customers into the program.

Figure 6-6. Type of Actions Taken Since Learning of the EnergyWise Program - 2014/2015 Leads
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Interest in Program Participation

Only 22% of EnergyWise leads have ever had an energy assessment at their current home, and over half of
those assessments (56%) took place five or more years ago. This indicates an opportunity for the EnergyWise
Program to reach a new audience among its customers.

In addition, interest in having an energy assessment is high: Half of EnergyWise leads (50%) state that they
are interested in completing an energy assessment through the EnergyWise program (a rating of 4 or 5, on a
scale of 1-5, where 5 means “very interested”). Interest is slightly higher among those not familiar with the
program (64%) compared to those with some familiarity (45%), although the difference is not statistically
significant at 90% confidence. Only 13% of all EnergyWise leads report they are not at all interested in
participating in the program.

38 Asked of leads with at least some familiarity with the EnergyWise Program (a rating of 2 or higher, on a scale of 1 to 5).
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Figure 6-7. Interest Level of Leads with the EnergyWise Program - 2014/2015 Leads
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The opportunity to save energy and money are the most common reasons for interest in the EnergyWise
Program, noted by almost 9 out of 10 leads (87%). The “free” aspects of the program, including the audit itself
and the free measures, are also attractive program attributes (43%). Getting information on home energy
usage is of less interest (21%).

Figure 6-8. Why Leads Are Interested in the EnergyWise Program - 2014/2015 Leads
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Barriers to Participation

EnergyWise leads were asked to rate their level of agreement with a series of statements regarding barriers
to participation in the EnergyWise Program. Leads rated their level of agreement with each statement on a
scale from 1 to 5, where 1 means “l very much disagree” and 5 means “I very much agree”. A rating of 4 or 5
is considered agreement with the statement while a rating of 1 or 2 is considered disagreement.

The perception of difficulty scheduling the energy assessment at a time convenient for the customer is the
largest self-reported barrier to participation in the EnergyWise Program: 41% of EnergyWise leads agree with
the statement “it would be difficult for me to find time to be at home for an assessment”. Less than a third
agree with the statements “l don’t know enough about the program” (31%), “I don’t see the benefit of an
assessment because my home is already efficient” (30%), “I am afraid an assessment might identify an
expensive improvement” (24%), and “I don’t want someone | don’t know in my house conducting the
assessment” (23%). Doubts about the quality of the assessment is a barrier for very few (11%) of EnergyWise
leads. Figure 6-9 summarizes these results.
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Figure 6-9. Barriers to EnergyWise Program Participation - 2014/2015 Leads
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Overall, 59% of EnergyWise leads strongly agree (a rating of 5) with at least one of the barrier statements.
Conversely, 20% do not agree with any of the statements (a rating of 3 or less).

A number of respondents also provided additional barriers to participation in the EnergyWise Program. The
most common barrier offered by respondents was that the home was a seasonal or second home (7%),
resulting in either difficulty of meeting an inspector for the assessment or the belief that energy usage is too
low to make participation worth it. Another 4% reported being a renter.

A number of EnergyWise leads also reported difficulty scheduling an appointment. Notably, of EnergyWise
participants that have tried to schedule an assessment but have not actually scheduled it, 80% reported
having difficulty doing so (representing 10% of all EnergyWise leads). Reasons cited by individual respondents
included difficulty reaching a representative, limited options for appointments (including lack of weekend
appointments and no available appointment for over a month), and personal scheduling difficulties.

6.2 DemandLink Programmable Controllable Thermostat Leads

About one in ten SRP leads (84, or 15%) are leads for the DemandLink Thermostat Program. The majority of
these leads were new leads in 2015 (81%).

Leads Activity and Conversion

The busiest months for leads were June and July, with 46 customers (45%) expressing interest during those
two months. This peak in lead activity coincides with the outbound calls placed by the program implementation
team and the second wave of postcards. Another, smaller, peak occurred in April, coinciding with the first wave
of postcards and an email blast.
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Figure 6-10. DemandLink Programmable Controllable Thermostat Leads in SRP Pilot Communities (2015)
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Of the 68 customers who were new leads in the DemandLink Thermostat Program in 2015, 32% participated
in the program in 2015. In addition, 3% of customers who first expressed interest in the program in 2014,
participated in 2015.

Table 6-4. DemandLink Programmable Controllable Thermostat Program Conversion Rate (2013-2014)

Year First Became a Lead for
DemandLink Programmable

DemandLink PCT Program Participation Year

Thermostat Program? 2013 2014 2015 ‘ Not Yet
2013 270 40% 3% 0% 56%
2014 ‘ 148 | - | 30% | 3% | 67%
2015 ‘ 68 | - | - | 32% | 68%

a Conversion rates were calculated counting a customer as a lead only in the first year they expressed interest in the

program.
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Survey Findings
Program Awareness and Understanding

More than half of DemandLink Thermostat leads (56%) are either unaware of the program or not at all familiar
with it (a rating of 1 on a scale of 1 to 5). Overall, the mean familiarity rating is 2.2, lower than the 2.8 mean
familiarity rating for the EnergyWise Program (significant at a 95% confidence level). Only 12% of DemandLink
Thermostat leads are very familiar with the program.

Figure 6-11. Familiarity with DemandLink Thermostat Program - 2014/2015 Leads
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For those DemandLink Thermostat leads who were familiar with the program and who had not already
scheduled an equipment installation appointment, we asked questions probing their awareness of several key
aspects of the pilot program.3° Most respondents were aware that WiFi-enabled programmable thermostats
allow users to remotely control their central or window AC (13 out of 15 respondents) and that National Grid
provides participants with WiFi-enabled programmable thermostats at no cost (12 respondents). Less than
half of interviewed leads (6 respondents) were aware that the program is only available to customers with
central or window AC or that the program is only available to customers in Tiverton and Little Compton.

Out of the program aspects asked about in the survey, customers were least aware that the program helps
delay the need for an upgrade to a local substation (3 respondents). This suggests that the program’s attempts
to emphasize benefits to the community - begun in 2014 with the marketing message of “Good for you. Good
for our community. Good for everyone.” - have not yet fully taken hold among potential program participants.40

39 Of the 43 interviewed leads, four had already scheduled an appointment for the installation of DemandLink equipment and 24 were
not at all familiar with (or unaware of) the program. These questions were therefore asked of 15 leads.

40 Awareness levels were the same for 2014 leads and 2015 leads: 2 out of 10 interviewed 2014 leads and 1 out of 5 interviewed
2015 leads were aware that the program helps to delay the need for substation upgrades.
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Similarly, few interviewed leads (5 respondents) were aware that participation in the program includes
participation in demand optimization events called by National Grid.

Figure 6-12. Leads’ Understanding of DL Thermostat Program - 2014/2015 Leads
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DemandLink Thermostat leads most often learn about the program through National Grid direct mailings (6 of
19 interviewed leads).41 Only 2 of 19 leads learned about the program through the website. Both findings are
similar to how EnergyWise leads report learning about the EnergyWise program.

41 Asked of leads with at least some familiarity with the DemandLink Thermostat Program (a rating of 2 or higher, on a scale of 1 to

5).
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Figure 6-13. How Leads Heard About DemandLink Thermostat Program - 2014/2015 Leads
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Actions Taken

More than half of the DemandLink Thermostat leads (10 out of 19 respondents) have taken actions towards
program participation since they first learned about the program.42 The most common action was speaking
with a program representative (8 respondents). Other actions included speaking with someone who has
participated in the program, looking online, and scheduling an appointment (4 respondents each).

Figure 6-14. Actions Taken Since Learning of the DemandLink Thermostat Program - 2014/2015 Leads
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42 Asked of leads with at least some familiarity with the DemandLink Thermostat Program (a rating of 2 or higher, on a scale of 1 to 5).
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Interest in Participation

The level of interest in the DemandLink Thermostat Program among interviewed 2015 leads is mixed. AImost
equal numbers reported interest levels from not at all interested to very interested.

Figure 6-15. Interest Level of 2015 Leads
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For all 2015 DemandLink leads who were interested in participating in the program (n=6),43 saving energy
and money is the primary reason for their interest. The free equipment and the ability to remotely monitor or
control their heating and cooling equipment were other reasons, each mentioned by two respondents.

Barriers to Participation

DemandLink Thermostat leads were asked to rate their level of agreement with a series of statements
regarding barriers to participation in the program. Leads rated their level of agreement with each statement
on a scale from 1 to 5, where 1 means “l very much disagree” and 5 means “I very much agree”. A rating of 4
or 5 is considered agreement with the statement while a rating of 1 or 2 is considered disagreement.

DemandLink Thermostat leads most often agree with the statement “l don’t think | use air conditioning enough
to benefit from the program” (40%). Other commonly cited barriers include concern about humidity levels
during events (39%), discomfort about having someone else control their thermostats (37%), and difficulty
being home for the installation (37%). Figure 6-16 summarizes these responses.

Overall, more than two-thirds of DemandLink leads (70%) strongly agree (a rating of 5) with at least one of the
barrier statements, indicating that the program has to overcome strong skepticism among potential
participants. Conversely, only 13% do not agree with any of the statements (a rating of 3 or less).

43 “Interested” is defined as a rating of 3, 4 or 5, on a scale of 1 to 5.
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Figure 6-16. Barriers to DemandLink Thermostat Program Participation - 2014/2015 Leads
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aThe number of responses for some of the barrier statements is less than 30 due to the exclusion of “don’t know”
responses and refusals.

6.3 Window AC Rebate and Recycling Leads

In 2015 there were 31 leads for the Window AC Rebate Program and 20 for the Window AC Recycling Program,
for a combined total of 51 leads for either of the two programs (down 65% from 148 in 2014 and 70% from
173 in 2013). Overall, 38 unique customers were interested in one or both of the programs.
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Leads Activity and Conversion
June through August were the busiest months for leads with 42 leads (81%) occurring during that period.

Figure 6-17. Window AC Rebate and Recycling Leads in SRP Pilot Communities (2015)
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Email
Postcard Mailing

Of the 31 customers who expressed interest in the Window AC Rebate Program in 2015, 19% also participated
in 2015. In addition, 2% of 2013 leads and 1% of 2014 leads participated in 2015. For the Window AC
Recycling Program, only two of the 20 customers (10%) who expressed interest in 2015 also participated in
2015. In addition, 1% of 2013 leads and 3% of 2014 leads participated in 2015.

Table 6-5. Window AC Rebate Conversion Rate (2013-2015)

Year Customer Expressed
Interest in Window Air

Window Air Conditioning Program Participation Year

Conditioning Program @ 2013 2014 | 2015 . NotYet
Window AC Rebate
2013 | 101 | 24% | 3% \ 2% \ 71%
2014 | 76 ‘ - | 12% ‘ 1% ‘ 87%
2015 | 31 ‘ - | - ‘ 19% ‘ 81%
Window AC Recycling
2013 | 71 L 27% | 4% | 1% | 68%
2014 | 69 - | 29% 3% ‘ 68%
2015 | 20 ‘ - | - ‘ 10% ‘ 90%
a Conversion rates were calculated counting a customer as a lead only in the first year they expressed interest in the
program.
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Survey Findings

Of all 2014 and 2015 SRP leads only 7% were leads for the Window AC Rebate Program and 6% were leads
for the Window AC Recycling Program. As a result, few leads in these programs were targeted by our
DemandLink leads survey and even fewer responded to it (24 for the rebate program and 16 for the recycling
program).

Awareness and Interest

Leads in the recycling program are either not aware or not at all familiar with the program (38%) or they have
a relative high level of familiarity (a rating of 4 or 5, on a scale of 1 to 5). For the rebate program, interviewed
leads reported varying levels of familiarity; the most common response was that they are very familiar with the
program.

Figure 6-18. Awareness/Familiarity with SRP Window AC Programs - 2014/2015 Leads
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20%
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More than half of window AC rebate and window AC recycling leads (57%) report first hearing about the
programs through direct mailings from National Grid; another 19% first heard about the programs through a
phone call from National Grid. Only two out of 21 leads (10%) first heard about the window AC offering through
an EnergyWise audit.44

44 Of those with at least some familiarity with the program, i.e., a rating of 2 or higher on a scale of 1 to 5.
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Figure 6-19. How Leads Heard About SRP Window AC Programs - 2014/2015 Leads
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Actions Taken

Window AC leads in 2015 were slightly more active in taking steps towards participation in the program
compared to 2014 leads: While only one lead reported taking any steps in 2014, two out of eight window AC
rebate leads and three out of six window AC rebate leads in 2015 took steps. Leads in 2015 most often spoke
with a program representative or looked online for more information. One lead had already submitted an
application but noted that pick up of the recycled unit had not yet happened, despite several calls to the pick-
up company.

Likelihood to Participate

Of the interviewed 2014 and 2015 window AC rebate leads (n=24), 54% report being either somewhat likely
or very likely to purchase a window AC in the coming year. Aimost all of these likely purchasers (93%) claim
that they are very likely to purchase an ENERGY STAR® rated unit and that they are somewhat or very likely to
apply for a rebate through National Grid.

Of the 16 interviewed leads in the window AC recycling program, one reported not using window AC and one
reported that they had already submitted an application to National Grid to receive the rebate. Of the remaining
leads (n=14), 71% report being somewhat likely or very likely to remove a window AC in the coming year, and
all of these likely disposers of old window ACs report being somewhat or very likely to recycle the unit through
the SRP program.

opiniondynamics.com Page 67



Appendix A. EnergyWise Evaluation - Additional Details

Appendix A. EnergyWise Evaluation - Additional Details

Incremental Participation Rate for 2015

Based on tracking data for the SRP pilot area and the comparison towns, we find an increase in 2015
EnergyWise participation of 349% for the pilot area and 94% for the comparison towns.45

Table A-1 Increase in Participation - Pilot Area and Comparison Towns 2015

Pilot Area ‘ Comparison Towns
# Participants Pre-pilot (per year) 89 707
# Participants 2015 | 399 | 1,372
% Increase | 349% | 94%

The “lift” or incremental change attributable to the pilot is 349% - 94% or a 254% increase. This number can
be applied to the pilot area baseline period count (89 participants/year) to show that 226 participants are
incremental. Without the pilot, we would have expected to see a 94% increase in participation in the pilot
group (or 84 expected audits, for a total of 173 annual audits). Instead we saw 399 audits in 2015 - of these,
226 can be considered incremental, or attributable to the pilot program. We can calculate the “incremental
participation rate” as the percentage of audits that are incremental: 226 / 399 = 57%.

45 Note that this analysis includes both substation and non-substation participants in Tiverton and Little Compton as information on
which of the pre-pilot participants are on the substation was not available at the time of this report.
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Figure A-1. Incremental Participation in Pilot Communities - 2015
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SRP Attribution Based on EnergyWise Participant Survey

The formula used to calculate SRP attribution is:

SRP Attribution = Average SRP Influence * EnergyWise NTG Ratio

We define the two components of SRP attribution as follows:

B The Average SRP Influence factor represents the influence that SRP marketing efforts had on
participants’ decision to have a home energy assessment conducted. We based this factor on
responses to the online survey. We used a multi-step approach to estimating the Average SRP

Influence factor:

B Step 1: Determine respondent recall of SRP and statewide marketing materials

B Step 2: Determine maximum influence scores for SRP and statewide materials on decision
to complete the energy assessment (respondent-level)

B Step 3: Calculate share of influence attributable to SRP marketing versus statewide
marketing (respondent-level)

B Step 4: Calculate overall influence of SRP marketing on decision to have assessment
(respondent-level)
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B Step 5: Calculate program-wide Average SRP Influence score as the average of the overall
SRP influence scores across all respondents

B The EnergyWise NTG Ratio represents the share of audit program participants that would not have
installed the direct install measures without the audit. It is based on the Rl TRM.

By calculating the SRP attribution as the product of these two components we take into account that free-
ridership can occur at two steps: (1) some participants would have had the energy assessment independent
of SRP-specific marketing and (2) some participants would have installed the direct install measures
independent of the energy assessment.

Below, we provide additional detail on each of these five steps and present a few examples of participant
responses and the resulting influence scores.

Step 1: Determine recall of SRP-specific and statewide marketing materials

During the pilot period, customers in the pilot towns were exposed to both SRP-specific and statewide
marketing materials. The online survey provided participants with a series of images and descriptions of
marketing materials from both the SRP-specific and statewide marketing campaigns and asked them if they
recalled seeing, hearing, or receiving each item.

Step 2: Determine maximum influence scores for SRP-specific and statewide materials on decision
to complete the energy assessment

If respondents could recall a marketing piece, the online survey asked them to rate the level of influence it
had on their decision to complete the home energy assessment (using a scale of 1 to 5, where 1 was “Not at
all influential” and 5 “Very influential”).

We used the highest influence rating a respondent gave to any of the SRP-specific materials to generate the
SRP influence rating. Similarly, we used the highest influence rating a respondent gave to any of the statewide
materials to generate the statewide influence rating. For example, if a respondent recalled seeing three SRP-
specific marketing materials and rated the influence they had on their decision to complete the home energy
assessment a two, a three, and a five, respectively, on the five-point scale we assigned the maximum SRP
influence of five.

We then converted the highest self-reported influence rating for each campaign into an SRP Influence Score
using the table below.

Table A-2. Conversion and Influence Rating to % Influence Score
Self-Reported Influence Rating? % Influence Score

1- Not at all Influential 0%

2 ‘ 25%
3 ‘ 50%
4 ‘ 75%
5- Very Influential ‘ 100%

a Respondents who did not recall any SRP-specific or any statewide materials,
respectively, received an influence score of 0%.

The result of this step is an SRP-specific influence score and a statewide influence score for each survey
respondent.
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Step 3: Calculate share of marketing influence attributable to SRP-specific efforts

Because both statewide and SRP-specific materials could have influenced a participant to have the energy
assessment done, we then determined the share of overall marketing influence attributable to the SRP-

specific marketing materials.

SRP Influence Score

Share Attributable to SRP =
SRP Influence Score + Statewide Influence Score

Step 4: Calculate overall influence of SRP marketing on decision to have energy assessment

In this step, we apply each respondent’s SRP share of marketing influence attributable to SRP (developed in
Step 3) to the SRP Influence Score (developed in Step 2) to calculate the Overall SRP Marketing Influence
score. This score represents the influence of SRP materials, net of the influence of statewide materials, on the

respondent’s decision to have an energy assessment conducted.

Overall SRP Marketing Influence = Share of Influence attributable to SRP * SRP Influence Score

Step 5: Calculate program-wide Average SRP Influence score

We then average the Overall SRP Marketing Influence scores developed in Step 4 across all respondents to
derive the program-wide Average SRP Influence score.

Examples
Below we provide a few scenarios that illustrate the calculation of respondent-level influence scores.

Table A-3. Respondent-Level Influence Score Scenarios
Step 2: Step 4:

Influence Score Step 3: Overall SRP

. SRP Share of Marketing
Scenario SRP  Statewide jnfyence Influence
Recalls SRP marketing materials only, or says statewide 100% 0% 100% 100%
ma?enals had' ||ttl'e or no mfluencg on decision to part,c:llpate. The 75% 0% 100% 75%
entire marketing influence is attributable to SRP-specific efforts.
The overall SRP influence is equal to the SRP influence score. 50% 0% 100% 50%
Recalls both SRP and statewide materials and rates influence of 100% 100% 50% 50%

both campaigns equally. SRP and statewide materials are equally

responsible for marketing influence, and SRP share of marketing 75% 75% 50% 38%
influence is 50%. The overall SRP influence is equal to half of the o o o o
SRP influence score. 50% 50% 50% 25%
Recalls both SRP and statewide materials and rates SRP 100% 50% 67% 67%
materials as more influential in decision. A greater share of

75% 50% 60% 45%

influence is attributable to SRP than statewide materials.

Doesn’t recall SRP marketing materials or says they had little or 0% 0% 0% 0%
no influence on decision to participate. No overall SRP influence, . . . .
independent of influence of statewide materials. 0% ‘ 25% ‘ 0% 0%
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EnergyWise Load Impact Estimation

For each EnergyWise measure category, we calculated load impacts as the total quantity of measures
installed in the pilot area, multiplied by coincident peak kW savings:

Peak kW Savings = Quantity * kW Reduction per Unit * Summer Diversity Factor

To develop incremental SRP load impacts, we then multiplied total peak kW savings by the take rate. The
following are key inputs into this analysis:

A. Measure category: The EnergyWise participation data included a measure category for each
installation record. Peak savings are not assigned in the participation database, and therefore must
be assigned based on deemed factors.

B. Pilot Quantity: Measure quantity comes from the program tracking data. We assigned measures
installed in Tiverton and Little Compton to the 2015 SRP pilot period based on the paid date, to
match how National Grid counts savings in each year. We assigned measures to the Tiverton
substation based on lists of account numbers on subfeeders 33-34 provided by National Grid.

C. Peak kW Reduction Factors: National Grid provided a set of deemed load reduction values and
diversity factors for each EnergyWise measure category. The factors that National Grid provided are
the same load assumptions that National Grid is currently using for cost-effectiveness tests of the
EnergyWise Single-Family program in Rhode Island. Since these assumptions are specific to the
EnergyWise Program, they may differ from assumptions for analogous measures in the 2015 Rhode
Island TRM (that other programs offer).

D. Take Rate: The take rate is the percentage of measure installations that can be attributed to the SRP
Pilot efforts - i.e., measure installations that would not have occurred in the absence of SRP Pilot
marketing efforts. We used an incremental participation analysis and EnergyWise survey results to
estimate a pilot take rate for the EnergyWise Program. (See discussion in Section 2.3 above.)

The following table shows gross kW reduction assumptions and summer peak diversity factors for EnergyWise
measures.
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Table A-4. EnergyWise 2015 Load Impact Factors

Average Peak

Gross kW Summer Summer Load
Reduction per Diversity Reduction
Measure Category unit Factor (kW)
LED Bulb 0.052 0.13 0.007
CFL \ 0.045 \ 0.13 \ 0.006
Indoor Fixture \ 0.066 \ 0.13 \ 0.009
Torchiere ‘ 0.088 ‘ 0.13 ‘ 0.011
Outdoor fixture 0.095 0.00 0.000
Smart Strip 0.016 0.73 0.012
Refrigerator Rebate ‘ 0.095 ‘ 1.00 ‘ 0.095
Refrigerator Brush 0.005 1.00 0.005
Programmable Thermostat - Electric Heat 0.180 0.20 0.036
Programmable Thermostat - Non-Electric Heat ‘ 0.231 ‘ 1.00 ‘ 0.231
Weatherization - Electric Heat ‘ 0.832 ‘ 0.20 ‘ 0.166
Weatherization - Gas Heat ‘ 0.134 ‘ 0.20 ‘ 0.027
Weatherization - Oil Heat ‘ 0.179 ‘ 0.20 ‘ 0.036
Ventilation - Other \ 0.000 \ 0.00 \ 0.000
AC Timer \ 0.000 \ 0.00 \ 0.000
Aerator - Electric Heat \ 0.007 \ 1.00 \ 0.007
Aerator -Non-Electric Heat ‘ 0.000 ‘ 0.58 ‘ 0.000
HPWH 50 Gallon - Electric Heat \ 0.370 \ 0.58 \ 0.215
HPWH 50 Gallon - Non-Electric Heat ‘ 0.370 ‘ 0.47 ‘ 0.174
HPWH 80 Gallon - Electric Heat \ 0.370 \ 0.58 \ 0.215
HPWH 80 Gallon - Non-Electric Heat ‘ 0.370 ‘ 0.47 ‘ 0.174
DHW Pipe Wrap/Insulation - Electric Heat ‘ 0.016 ‘ 1.00 ‘ 0.016
DHW Pipe Wrap/Insulation - Non-Electric Heat ‘ 0.000 ‘ 1.00 ‘ 0.000
Low Flow Showerhead - Electric Heat \ 0.033 \ 1.00 \ 0.033
Low Flow Showerhead - Non-Electric Heat ‘ 0.000 ‘ 0.58 ‘ 0.000
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Impact Methodology for Demand Response Impact Analysis

Opinion Dynamics used regression modeling combined with day matching to estimate the demand response
load impacts for window AC participants and runtime reduction for central AC participants. The load impact for
central AC events are then calculated by multiplying the runtime reduction by the mean full load demand, to
arrive at the demand response attributable to the event. We describe our regression modeling and day
matching methods below.

Model Specification

We used a linear fixed-effects regression (LFER) modeling approach for the demand response impact analysis.
This model accounts for the time-invariant, household-level factors affecting energy use without measuring
those factors and entering them explicitly in the models. These factors are contained in a household-specific
intercept, or the constant term in the regression equation.

We selected the regression model specification to predict referential load during event days to address specific
event day characteristics. The model incorporates weather variables with weather as the major predictor of
energy consumption. Cooling degree hours (CDH) with base 65 is included in the model as the primary weather
variable. The model also includes the hour of the day, as time of day is highly predictive of usage. Terms for
month, day of week, morning load, and month by hour further correct for differences between the event day
and the non-event days used as comparison days for the model.

As is standard practice for demand response impact analysis, we tested many models. We selected the final
models based on fit with actual usage, especially during the hours leading up to the event. This is necessary
because there are unique situations applicable to the program area that may influence the counterfactual,
which we tested through this approach. We judged the ultimately selected model fit primarily on replication of
actual usage during non-event hours, especially the hours before the event, so there is a high level of
confidence in the reference points during event hours.

We fit separate regressions for each event for central AC, using the same model specification. We combined
events for window AC due to the limited consumption data available. The linear fixed-effects regression (LFER)
model specification is as follows:

Equation B-1. Regression Model
23 23
kwie = ap + a; + Beyene - Event + Z Bhour n " Houry + Z Bevent hour n * Event - Houry +
h=1 h=1
23

BCDH -CDH; + Bmornload ’ MornLoadi + Z ﬁmornload hour h ~ Houry, - MornLoadl- + &jt
h=1
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Where:

0 = Overall intercept

ai = Participant specific intercept

eit= Error term

Event = Indicator variable for event day

Hour = Set of 23 indicator variables for the hours of the day

Month = Set of 3 indicator variables for the months of the program (June-Sept)
Day = Set of 4 indicator variables for the day of week (Monday-Friday)

CDH = Base 65 cooling degree hours

MornLoad = The mean load for participant i for the hours of 1 am through 11 am for the day

In addition to the model selected, we tested other variables and interactions for possible inclusion in the model
specification. These included:

B CDH2 - Cooling degree hours squared

B HDH - Heating degree hours

B Day - Day of the week

B Month - Month of the peak season, May through September

B Month by Hour - The interaction of month and hour of the day (adjusts for differences in average
hourly load across months)

B Month by HDH - The interaction of month and HDH (adjusts for differences in average weather
response across months)

B Day by Hour - The interaction of day of week and hour of the day (adjusts for differences in average
hourly load across days of the week)

B Event by CDH - The interaction of event and CDH (adjusts for different hourly load on event days based
on weather)

These terms do not appear in the final model specification, as the variables and interactions already in the
model are effective at correcting for differences in the actual usage and the modeled usage for non-event
hours that serve as comparison. It is very important that the final model correctly replicate load during non-
event hours, so the counterfactual baseline usage during the event is reliable. It is also important to remove
terms and interactions that do not improve the actual and baseline model fit, as they will unnecessarily
increase variance in the estimates.

Day Matching

Not all days are included in the data used in the regression model. Including cool days, when air conditioning
is not used, does not add useful information for modeling what happens on the hottest days, when events are
called. For each event day, we used Mahalanobis distance matching to select the nine non-event days that
best matched the hourly weather profile of the event day. Mahalanobis distance matching minimizes the
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difference between the event and non-event day temperatures at each hour, corrected for the measured
variation in temperature at that hour and the correlation of the temperature between hours. In order to
estimate baseline usage correctly, the matched days need to cover the range of temperatures experienced on
event days. Figure B-1 shows the hourly temperature on event days (blue) and non-event days (red). Several
event days were hotter than all non-event days by about five degrees. It was thus not possible to create a set
of matched days that included the full range of event-day temperatures. We created the best matches possible
given the available data. Figure B-2 shows the hourly temperature on each event day and matched day.

Figure B-1. Event Day and Non-event Day Temperature Profiles
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11

Temperature

15

Figure B-2. Event Day and Matched Day Temperature Profiles

12

Tracking Data and Thermostat Logs

The tracking data contains information about 270 Tiverton and Little Compton households that participated

13

Hour

Non-event Event

10

14

in the SRP DemandLink Program, including 254 substation households and 16 non-substation

households.46 Some of the homes have more than one thermostat: Homes with central AC have 229

thermostats, while the homes with window AC have 150 thermostats.

We received thermostat logs for 228 thermostats controlling central AC. Of these, logs for 55 thermostats
contained no or abnormal AC runtime data during the event days, so we removed them from the analysis. We
received logs for 148 thermostats controlling window AC. Only 22 of these logs contained any non-missing
data, and only 14 contained any non-zero usage that could be associated with window AC usage during the
peak season. Table B-1 shows the number of thermostats installed, as well as the number of thermostat logs

received and used in our analysis.

46 Note that our demand response event model includes both substation and non-substation households. However, to estimate pilot

impacts, per-thermostat savings are applied to substation households only.
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Table B-1. Thermostat Counts

Installed Thermostats Thermostat Logs \ Final Data
Central AC 229 228 173
Window AC | 150 | 148 | 14

Weather Data

Opinion Dynamics gathered weather data from the National Oceanic and Atmospheric Administration’s
National Climactic Data Center, which houses the Integrated Surface Database of hourly weather
measurements from thousands of locations across the country. We used participant addresses to geocode
the locations of all participants, and found that the weather station at the Newport State Airport was the closest
to all pilot participants. We downloaded the hourly weather data from that station for 2014 and 2015 and
merged it with the thermostat logs. We then calculated cooling degree hours with an outdoor base temperature
of 65 degrees for use in the model. We chose 65 degrees as the base temperature because 65 degrees is
approximately the point at which participants start using their central AC units during summer afternoons.
Figure B-3 shows the average runtime versus temperature for peak season afternoons between noon and 8
p.m. Based on the modeled line, it appears that we could use either 60 or 65 degrees as a base for cooling
degree hours, but we chose 65 as that temperature is more standard.

Figure B-3. Mean Central AC Runtime versus Temperature for Peak Season Afternoons
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Individual Event Results - Central AC

The figures in this section show the runtime percentage along with the baseline used to calculate demand
impacts for each of the 13 demand response events, called in 2015, that were included in the analysis.4”

Figure B-4. Central AC Event 1 (July 13, 2015, 3-7pm)
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47 As described in Section 3.3, the July 20 and 21 events were dropped from the analysis due to the runtime gaps observed just before
the start of these events.
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Figure B-5. Central AC Event 4 (July 29, 2015, 3-7pm)
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Figure B-6. Central AC Event 5 (July 30, 2015, 3-7pm)
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Figure B-7. Central AC Event 6 (July 31, 2015, 3-7pm)

Baseline

Figure B-8. Central AC Event 7 (August 4, 2015, 2-6pm)
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Figure B-9. Central AC Event 8 (August 17, 2015, 3-7pm)
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Figure B-10. Central AC Event 9 (August 18, 2015, 3-7pm)
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Figure B-12. Central AC Event 11 (September 1, 2015, 3-7pm)
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Figure B-11. Central AC Event 10 (August 31, 2015, 3-7pm)
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Figure B-13. Central AC Event 12 (September 2, 2015, 3-7pm)
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Figure B-14. Central AC Event 13 (September 3, 2015 3-7pm)
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Figure B-15. Central AC Event 14 (September 8, 2015, 4-8pm)
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Figure B-16. Central AC Event 15 (September 9, 2015, 3-7pm)
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Hourly Event Results

The table below provides hourly per-thermostat savings estimates and standard errors (SE) for each of the
thirteen 2015 DR events that are included in our analysis. As is often the case with demand response
programs, the first hour of the event achieved the highest savings, with an average of 0.87 kW across all
events. Each subsequent event hour achieved smaller savings. The largest instantaneous per-thermostat
reduction of the 2015 season occurred during the first hour of Event 4 (highlighted in blue). During that hour,

the average load reduction by central AC thermostats was 1.17 kW.
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Appendix B. DemandLink Evaluation - Additional Details

Table B-1. Hourly DemandLink Impact Results

. Hour 1 Hour 2 \ Hour 3 Hour 4
Event Date Time
kW | SE kW | SE | kW | SE kW SE
Overall 0.87 0.05 0.55 0.06 0.35 0.06 0.20 0.06
1 Mon 7/13 3-7 pm 0.95 0.09 0.56 0.10 0.25 0.11 0.09 0.11
4 Wed 7/29 3-7 pm 1.17 0.09 0.51 0.10 0.29 0.10 0.11 0.11
5 Thur 7/30 3-7 pm 1.08 0.08 0.60 0.08 0.41 0.10 0.34 0.09
6 Fri 7/31 3-7 pm 0.85 0.08 0.68 0.08 0.44 0.09 0.42 0.08
7 Tue 8/4 2-6 pm 0.79 0.08 0.56 0.09 0.23 0.08 -0.02 0.10
8 Mon 8/17 3-7 pm 0.92 0.09 0.34 0.11 0.19 0.10 0.05 0.10
9 Tue 8/18 3-7 pm 0.98 0.10 0.49 0.11 0.36 0.10 0.14 0.10
10 Mon 8/31 3-7 pm 0.97 0.09 0.62 0.10 0.46 0.11 0.37 0.10
11 Tue 9/1 3-7 pm 0.84 0.09 0.57 0.09 0.37 0.10 0.18 0.08
12 Wed 9/2 3-7 pm 0.74 0.08 0.41 0.09 0.22 0.10 0.26 0.08
13 Thur 9/3 3-7 pm 0.88 0.09 0.57 0.09 0.26 0.10 0.15 0.11
14 Tue 9/8 4-8 pm 0.94 0.11 0.65 0.10 0.55 0.10 0.25 0.10
15 Wed 9/9 3-7 pm 1.02 0.09 0.55 0.11 0.57 0.10 0.28 0.10
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Appendix C. Survey Sampling and Dispositions

EnergyWise Participant Survey

The EnergyWise participant survey asks respondents about marketing efforts that took place in the six months
prior to their participation. The sampling unit for the EnergyWise Participant Survey was the unique program
participant. The population included 312 program participants who participated in the EnergyWise Program
between January and September 2015, including both substation and non-substation participants. We
removed 16 records with duplicate email addresses, 33 participants without email addresses, 9 participants
who did not install any EnergyWise measures, 9 who were included in the sample for the DemandLink
Participant Survey, and 24 who were Solarize Rl participants. The final sample frame consisted of 221 unique
participants. We attempted to complete the survey with all 221 participants (census attempt).

The table below shows the final disposition for the EnergyWise participant survey, fielded between January 5,
2016 and January 28, 2016. Out of the 221 e-mail invitations, two were undeliverable due to invalid e-mail
addresses. The final response rate, calculated as the number of completes divided by the eligible sample, was
20%.

Table C-1. EnergyWise Participant Survey Response Rates

Total Sample 221
Undeliverables ‘ 2
Refused (replied but refused) ] 1
Eligible Sample | 219
Completes 43
Response Rate (Completes/Eligible Sample) 20%

opiniondynamics.com Page 87



Appendix C. Survey Sampling and Dispositions

DemandLink Participant Survey

The sampling unit was the unique program participant. In addition to customers who participated between
January and September of 2015, the survey frame included customers who entered the DemandLink
Thermostat Program in 2014 but who had not previously responded to the DemandLink Participant Survey.
We included these 2014 participants due to the small volume of new program participants in 2015. The
population included 98 participants in the DemandLink Thermostat Program, the Window AC Rebate Program,
and/or Window AC Recycling Program in 2014 and 2015, including both substation and non-substation
participants. After removing two with duplicate phone numbers and six who were also Solarize Rl participants,
the final sample frame consisted of 90 unique participants (58 who participated in 2014 and 32 who
participated in 2015). This survey was fielded between December 9 and December 29, 2015.

The table below shows the final disposition for the DemandLink participant survey. We completed a total of
31 interviews, resulting in a response rate of 39% and cooperation rate of 76%.

Table C-2. DemandLink Participant Survey Response Rates

Completed Interviews (1) 31
Partial (P) | 0

Refusal and break off (R) | 10
Non-Contact (NC) ‘ 17
Other (O) | 0

Unknown Eligibility Non-Interview (U) | 24
Non-eligible (E) 6

Total Phone Numbers Used 90
Response Rate 39%
Cooperation Rate 76%

The response rate and cooperation rate are calculated as follows:

i
(I+R+P+NC+0+(exU))

AAPOR Response Rate3 (RR3) =

Where:

_ (U+R+P+NO)
CTU+R+P+NC+E)

Cooperation Rate = ——
P (I+P+R)

Table C-3 below summarizes the program components in which the 90 unique program participants
participated. Due to the small number of window AC rebate and recycling participants in our sample, and a
desire to avoid questionnaire fatigue, we asked participants who took part in both the DemandLink Thermostat
Program and one or both of the window AC programs, only window AC-related questions.
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Table C-3. Program Participation Summary for Sample Development
Unique Participants

Entered Program | Entered Program

Programs Participated In in 2014
DemandLink Thermostat Only ‘ 58 ‘ 23 ‘ 35
DemandLink Thermostat + WAC Recycle + WAC Rebate ‘ 1 | - ‘ 1
DemandLink Thermostat + WAC Rebate ‘ 1 | 1 ‘ -
DemandLink Thermostat + WAC Recycle ‘ 1 | - ‘ 1

WAC Recycle + WAC Rebate ‘ 8 | 3 ‘ 5

WAC Recycle Only ‘ 13 ‘ 1 ‘ 12

WAC Rebate Only 8 4 4

Total 90 32 58
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SRP Leads Survey

The sampling unit for the SRP Leads survey was the unique customer. The population included 723 customers
who - according to RISE and RAM databases - were leads for at least one of the four program offerings
between January and September of 2015, including substation and non-substation customers. We removed
customers who already participated in all programs they were a lead for as well as duplicate records, Solarize
participants, and customers with invalid phone numbers. The final sample frame consisted of 365 unique
customers who were leads for at least one of the four program offerings.

The table below shows the final disposition for the DemandLink Leads Survey. We completed a total of 99
interviews, resulting in a response rate of 29% and a cooperation rate of 69%.48

Table C-4. DemandLink Leads Response Rates

Completed Interviews (1) 99
Partial (P) | 1

Refusal and break off (R) | 43
Non-Contact (NC) ‘ 181
Other (0) | 1

Unknown Eligibility Non-Interview (U) ‘ 13
Non-eligible (E) 23
Total Phone Numbers Used 361
Response Rate @ 29%
Cooperation Rate® | 69%

I
(I+R+NC+0+(exV))

aAAPOR Response Rate3 (RR3) =

(I+R+P+NC)
(I+R+P+NC+E)

Where: e =

PCooperation Rate =
(I+P+R)

48 While we completed 99 interviews with SRP lead, we only included 64 respondents in our analysis. The other 35 reported having
participated in the program between the time of the leads data pull and the implementation of the survey. Those respondents therefore
no longer qualified as program leads.
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Appendices

Appendix 5-2017 Marketing Calendar

Month Tactic Auidence M essaging Focus
March Webpage Update | All What’s new for 2017, FAQs, Program Information, Testimonials, Stats
Newsletter All
Social Media All 2017 DemandLink information and link to site
April Email Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
Postcard Participants participation
Social Media All 2017 DemandLink information and link to site
Email Participants 2017 new features, Events, link to website, Get ready for summer
Non- 2017 new features, Events, link to website, messaging to drive
May Email Participants participation
Postcard Participants 2017 new features, Events, link to website, Get ready for summer
Non- 2017 new features, Events, link to website, messaging to drive
Postcard Participants participation
Social Media All 2017 DemandLink information and link to site
Email Participants 2017 new features, Events, link to website, Get ready for summer
Non- 2017 new features, Events, link to website, messaging to drive
June Email Participants participation
Postcard Participants 2017 new features, Events, link to website, Get ready for summer
Non- 2017 new features, Events, link to website, messaging to drive
Postcard Participants participation
Social Media All 2017 DemandLink information and link to site
Email Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
July Email Participants participation
Postcard Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
Postcard Participants participation
Social Media All 2017 DemandLink information and link to site
Email Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
August Email Participants participation
Postcard Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
Postcard Participants participation
Social Media All 2017 DemandLink information and link to site
Email Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
September | gpyaj| Participants participation
Postcard Participants 2017 new features, Events, link to website
Non- 2017 new features, Events, link to website, messaging to drive
Postcard Participants participation
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