The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Division 3-1

Request:

Refer to Appendix 10.10, page 277, regarding the Annual Report on PST Plan Activities which
the Company proposes to file by August 1 of each year. The text states that circumstances “may
require reasonable deviations from the original PST Plan for the PST Plan Year approved by the
Commission. In such cases, for each PST Initiative, the Company shall include in the report an
explanation of (1) Actual Capital Investment in excess of Forecasted Capital Investment by ten
(10) percent, and (2) Actual O&M Expense in excess of Forecasted O&M Expense by ten (10)
percent. For cost recovery purposes, the Company has the burden to show that any such
deviations were due to circumstances out of its reasonable control or, if within its control, were
reasonable and prudent.”

a. Please describe the Company’s proposal regarding the process for review and approval of
any cost deviations, including whether such a review would occur within a separate
proceeding, whether parties would have an opportunity to ask discovery, and the
proposed duration of the review process.

b. Please describe how the Company would provide assurance that all costs were assigned
to appropriate cost categories and not allocated to non-PST categories.

C. If any costs associated with achieving the PIM targets for system efficiency, distributed
energy resources, and network support services will be recovered through the PST
tracker, does the Company believe that cost overages necessary to achieve the targets
should be considered prudent?

Response:

a. Since the Company’s proposal for PST Plan Activities is based on forecasted Capital
Investments and forecasted Operation and Maintenance Expenses (O&M), the most
appropriate process for review and approval of PST Plan activities would be one that is
consistent with the Company’s existing annual Infrastructure, Safety and Reliability (ISR)
reconciliation process. Under the current annual ISR reconciliation process, the Company
files with the PUC a reconciliation report that identifies capital projects that exceed $1.0
million in total project costs and identifies capital variances that exceed +/- 10% of the
annual fiscal year capital budget. For the identified capital projects, the Company must note
whether variances were due to the project being accelerated or delayed, or whether the
variances were due to an increase or decrease in total project cost. In addition, in the annual
PST reconciliation report, the Company would also report actual O&M expenses that
exceeded forecasted expenses by +/- 10% of the annual fiscal year O&M budget. As with
the ISR process, the burden will be on the Company in the annual PST reconciliation filing to
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b.

support the prudency and the appropriateness of any actual excess capital or O&M expense
that exceeded the initial forecasts. Finally, like with the ISR process, the need for any
hearing or discovery for a formal review of the annual PST reconciliation filing would be
determined by the PUC.

As noted in part (a), under the annual PST reconciliation filing, the burden will be on the
Company to support the prudency and the appropriateness of any actual excess capital
investment costs or O&M expense that exceeded the initial forecasts, including the
appropriate assignment of costs.

If the PUC approves the proposed PST tracker, the Company will be entitled to recover the
costs associated with approved PST Plan activities. See response to part (b), above regarding
the prudency of any cost overages.

(This response is identical to the Company’s response to Division 10-1 in Docket No. 4770.)
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Division 3-2

Request:

Refer to Appendix 2.1, page 16, regarding the assumed number of electric vehicles that will be
adopted due to the construction of each port, by vehicle type.

a.

Please discuss whether the development of these assumptions accounted for state-specific
factors such as the price of electricity relative to gas, state incentive programs for electric
vehicles, or other factors in order to tailor the estimated ratios to Rhode Island. If so,
please provide such calculations. If not, please explain why not.

Please provide all data and studies used to develop the assumptions in (a). Please provide
the requested data in machine-readable format with all formulas intact.

Do these adoption rates depend on the location of the charging port within National
Grid’s territory, such as in dense urban areas or along highways rather than in more rural
areas?

If the response to (c) is yes, please explain whether and how the decision regarding where
to install a charging port will take into account the assumed incremental adoption rate of
that location.

Response:

a.

The Electric Transportation Initiative is a three-year pilot designed to test multiple market
development strategies and evaluate the impact that each strategy has on the purchase or
lease of electric vehicles by consumers and fleet operators. The Company’s assumptions
of “EV Enablement Ratios” on Schedule PST-1, Appendix 2.1 - Program BCA, Page 16
(Bates Page 208 of PST Book 1) are estimates of the potential adoption rate of electric
vehicles by consumers and fleet operators resulting from the overall Electric
Transportation Initiative, including the construction of charging ports. The development
of these assumptions did not account for state-specific factors because the Company
believes the impact of these factors on the Company’s potential program outcomes
cannot be estimated with certainty at this time. Indeed, the purpose of the proposed pilot
is to test the impact of multiple strategies on electric vehicle adoption in the State.

The table below explains the Company’s assumptions and describes the supporting data
and analysis that the Company has provided as Attachment DIV 3-2-1 and Attachment
DIV 3-2-2. The Company used the analyses in these attachments to estimate potential
vehicles enabled by the Electric Transportation Initiative.
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Assumption

Vehicles
Enabled
per
Port

Comments / rationale

Consumer

5.25

This number was calculated by analyzing and adapting the ratio of
registered electric vehicles to publicly-reported charging ports in selected
Northeast states. Please refer to Attachment DIV 3-2-1.

This analysis first showed an average ratio of 8.3 EVs-to-Level 2 ports in
the selected states, and an average ratio of 44.5 EVs-to-DC Fast Charging
ports in these states (shown on Pages 2 and 3 of Attachment DIV 3-2-1).
The Company then discounted these ratios by 50 percent to be
conservative. The resulting L2 enablement per port is four vehicles, and
the DC Fast Charging enablement per port is 22.3. These enablement
ratios per port were then multiplied by the proportions of L2 and DCFC in
the Company’s proposal (93 percent L2 and seven percent DC Fast
Charging), which yielded an average of approximately 5.25 vehicles per
port in the Company’s Rhode Island proposal. This is shown on Page 1 of
Attachment DIV 3-2-1.

Light duty
fleet

The Company estimated that two fleet cars could feasibly and regularly
operate per charge point installed at the fleet operator’s premise.

Ridesharing

5.25

This number was assumed to be the same as consumer vehicle enablement
for consistency, although this number could be higher given that Uber/Lyft
drivers benefit greatly from vehicle efficiency and DC Fast Charging for
ride-sharing may enable a greater number of vehicles than the consumer
station average based on L2 and DCFC.

Heavy duty
buses

Data from a CalStart report, provided as Attachment DIV 3-2-2, Page 8,
indicates four to eight electric buses operated per charge point installed.

Heavy duty
fleet vehicles

The Company estimated that one heavy duty fleet vehicle would likely be
assigned per charge point installed.
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c. The Company has not assumed a specific geographic distribution of the planned stations.

With regard to the Company’s proposal to establish charging stations for consumer
vehicles, however, the Company expects charging stations that are visible and accessible
to drivers on a daily basis would most likely encourage the purchase or lease of electric
vehicles by consumers currently considering them, and increase awareness of electric
vehicles by those consumers who may be wholly unfamiliar with the option. For this
reason, the Company’s proposal prioritizes Level 2 charging stations in workplaces,
apartment buildings, and public transit stations (see Table 5-2 on Page 4 of Schedule
PST-1, Chapter 5 - Electric Transportation (Bates Page 104 of PST Book 1)). These are
places where Level 2 stations will be visible to large numbers of daily users, and where
the length of time electric vehicles are parked will match the amount of time needed to
charge. In addition, the Company’s proposal to demonstrate ownership and operation of
DC Fast Charging stations in four locations would prioritize highly visible locations near
major highway exits or in urban locations with large numbers of multi-family buildings
or no dedicated residential parking, so that Fast Charging would enable electric vehicle
adoption by customers who cannot charge at home.

With regard to Fleet Vehicle segments, the Company would select sites where fleet
operators have plans to electrify a portion of their fleet. The Company would consider the
scale of planned electrification at each site as part of site selection to maximize the
usefulness of the Company’s investment in infrastructure and achieve the expected
benefits of vehicle adoption.

d. As part of site selection in the Charging Demonstration Program, the Company will
consider the likely utilization of a charging site, and the impact of establishing the site on
prospective electric vehicle driver or fleet operators’ vehicle purchase or lease decisions.
The Company will include these as qualitative criteria, alongside other factors such as
anticipated site costs, in prioritizing among interested customers (prospective site hosts).

(This response is identical to the Company’s response to Division 10-2 in Docket No. 4770.)
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EV-Port Ratio Discount

Enablement per Port

EV to L2 Ratio

8

50%

4.0

EV to DCFC Ratio

44.5

50%

22.3

Enablement per National Grid RI Cha

rging Demonstration Program Consumer Vehicle Port

NG Proposed Ports # %

L2 268 93%
DCFC 20 7%
Weighted Enablement per Port 5.27
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Results
Average 12.6
Average (ex-CA) 12.4
Select Jursidictions 8.28

L2 Chargers EV PHEV Total Ratio (EV:L2)

CA 11,646 138,971 122,535 261,506 22.45
FL 1,487 12,717 10,659 23,376 15.72
X 1,956 10,691 8,590 19,281 9.86
NY 1,378 7,917 12,037 19,954 14.48
WA 1,468 14,917 7,289 22,206 15.13
GA 1,392 18,403 4,915 23,318 16.75
NC 791 3,321 3,754 7,075 8.94
OR 911 7,329 4,581 11,910 13.07
Mi 689 2,017 11,816 13,833 20.08

IL 782 5,749 6,080 11,829 15.13
CcO 978 4,934 3,939 8,873 9.07
VA 609 2,997 4,517 7,514 12.34
TN 796 2,753 1,840 4,593 5.77
AZ 835 6,815 4,581 11,396 13.65
PA 526 3,182 5,918 9,100 17.30
MO 1,369 485 405 890 0.65
OH 451 2,703 4,930 7,633 16.92
CcT 552 1,792 2,841 4,633 8.39
MN 430 1,758 2,557 4,315 10.03
Wi 246 2,157 2,704 4,861 19.76
HI 484 4,086 1,369 5,455 11.27
NJ 361 4,740 6,352 11,092 30.73
SC 302 954 1,191 2,145 7.10
NV 467 2,017 1,576 3,593 7.69
KS 652 604 1,012 1,616 2.48
IN 269 1,281 2,510 3,791 14.09
VT 284 387 1,098 1,485 5.23
ut 231 2,307 1,726 4,033 17.46

106

657

917

1,170

1,574

1,610

14.85

11.10

527

1,047

6.02

LA 97 599 526 1,125 11.60
ID 80 456 608 1,064 13.30
WV 131 106 313 419 3.20
NE 103 320 604 924 8.97
AR 58 197 445 642 11.07
OK 51 865 710 1,575 30.88
NM 63 579 676 1,255 19.92
MS 38 212 233 445 11.71
DE 50 273 645 918 18.36
WY 76 95 171
MT 39 245 241 486 6.28
SD 22 134 180 314 6.09
ND 11 125 121 246 11.36
AK 9 196 213 409 21.78
Sources:

L2 Chargers: Alternative Fuels Data Center: https://www.afdc.energy.gov/data_download

Alternative Fuel Stations, Electric, All Access types, Open

EV and PHEV: Alliance of Automobile Manufacturers: https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4780
Attachment DIV 3-2-1

Page 3 of 3
DC Chargers EV PHEV Total Ratio (EV:DC) Results

CA 1,550 138,971 122,535 261,506 168.71 Average 66.2

FL 236 12,717 10,659 23,376 99.05 Average (ex-CA) 63.9

X 265 10,691 8,590 19,281 72.76 Select Jursidictions 44.52
NY 175 7,917 12,037 19,954 114.02
WA 161 14,917 7,289 22,206 137.93
GA 228 18,403 4,915 23,318 102.27
NC 169 3,321 3,754 7,075 41.86
OR 218 7,329 4,581 11,910 54.63
M 84 2,017 11,816 13,833 164.68
IL 141 5,749 6,080 11,829 83.89
CO 134 4,934 3,939 8,873 66.22
VA 148 2,997 4,517 7,514 50.77
TN 125 2,753 1,840 4,593 36.74
AZ 143 6,815 4,581 11,396 79.69
PA 140 3,182 5,918 9,100 65.00
MO 106 485 405 890 8.40
OH 134 2,703 4,930 7,633 56.96
CT 92 1,792 2,841 4,633 50.36
MN 94 1,758 2,557 4,315 45.90
Wi 66 2,157 2,704 4,861 73.65
HI 70 4,086 1,369 5,455 77.93
NJ 125 4,740 6,352 11,092 88.74
SC 66 954 1,191 2,145 32.50
NV 117 2,017 1,576 3,593 30.71
KS 44 604 1,012 1,616 36.73
IN 64 1,281 2,510 3,791 59.23
VT 55 387 1,098 1,485 27.00
Ut 90 2,307 1,726 4,033 44.81
657 917 1,574 31.48

1,170 1,610 50.31
527 1,047 209.40

LA 53 599 526 1,125 21.23
ID 43 456 608 1,064 24.74
WV 21 106 313 419 19.95
NE 34 320 604 924 27.18
AR 2 197 445 642 321.00
OK 43 865 710 1,575 36.63
NM 51 579 676 1,255 24.61
MS 17 212 233 445 26.18
DE 37 273 645 918 24.81
WY #N/A 76 95 171

MT 44 245 241 486 5.57
SD 14 134 180 314 9.57
ND - 125 121 246 #DIV/0!

AK - 196 213 409 #DIV/0!

Sources:

L2 Chargers: Alternative Fuels Data Center: https://www.afdc.energy.gov/data_download
Alternative Fuel Stations, Electric, All Access types, Open
EV and PHEV: Alliance of Automobile Manufacturers: https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/
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Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Division 3-3
Request:

Refer to Appendix 2.1, page 24, regarding wholesale market price impacts. Please explain why
the wholesale market price impact is only included in the RIM test, and whether this is consistent
with current practice for energy efficiency cost-effectiveness.

Response:

Wholesale Market Price Impacts are not included in the Societal Cost Test (SCT) because they
represent a transfer payment rather than a net benefit or cost to society. For example, wholesale
price suppression is a transfer from large generators to other market participants who experience
equal and offsetting impacts. Wholesale Market Price Impacts are included in the Rate Impact
Measure (RIM) because a change in wholesale market prices will be reflected in the total retail
rate paid by customers.

The cost-effectiveness of energy efficiency programs in Rhode Island is currently evaluated

based on the Rhode Island Test, rather than an SCT or RIM.! Wholesale Market Price Impacts
are included in the Rhode Island Test.?

(This response is identical to the Company’s response to Division 10-3 in Docket No. 4770.)

! See Attachment DIV 5-2-1 to the Company’s response to Division 5-2 in Docket No. 4755 (The Narragansett
Electric Company d/b/a National Grid, Annual Energy Efficiency Plan for 2018). The Rhode Island Test is
described in Attachment 4 of the 2018 Annual Energy Efficiency Plan. Attachment 4— 2018 Rhode Island Test
Description.

?1d. at 11-12.

Prepared by or under the supervision of: Carlos Nouel
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Division 3-4

Request:

Refer to Appendix 2.1, pages 28-29, regarding the cost categories for the transportation
electrification initiative.

a. Please provide all assumptions, data, and calculations for the costs of the transportation
electrification initiative. Please provide the requested data in machine-readable format with all
formulas intact.

b. Please provide a detailed description of the total program administration costs and the
assumptions used to develop this cost category. Please provide the requested data in machine-
readable format with all formulas intact.

C. Has the Company performed an analysis of whether there are any locations on its system
where distribution system infrastructure upgrades would be required prior to installing EV
charging stations? If yes, please provide this analysis.

d. Please describe whether and how the cost of distribution system infrastructure upgrades
at various locations will impact which sites are chosen for DC fast charging investments, if at all.

e. Please describe whether and how the cost of distribution system infrastructure upgrades
at various locations will impact which sites are chosen for non-DC fast charging investments, if
at all.

f. Please identify who would bear the costs of any distribution system infrastructure
upgrades required to install EV charging stations.

g. Has the Company estimated the cost of any distribution system infrastructure upgrades
that might be necessary in order to install the planned charging stations? If so, please provide
such estimates. Please provide the requested data in machine-readable format with all formulas
intact.

Response:

a. The Company’s cost estimates for Years 1 through 3 of the Electric Transportation
Initiative are provided in Excel format as Attachment DIV 3-4-1 (originally filed as
Workpaper 5.1 in the Appendices and Workpapers of: Power Sector Transformation
Panel, Book 3 of 3 REDACTED).

Prepared by or under the supervision of: Carlos Nouel
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Issued January 12, 2018

Cost Summary

The first tab of Attachment DIV 3-4-1 (Cost Summary) shows the Total Costs by
Program Type for the six components of the Initiative:

e Off-Peak Charging Rebate Pilot

e Charging Station Demonstration Program

e Discount Pilot for DC Fast Charging Accounts
e Transportation Education and Outreach

e Company Fleet Expansion

e [nitiative Evaluation

This tab also shows the breakdown by operation and maintenance (O&M) expense and
capital expense at both a summary level and for each of the components of the Initiative.
This tab also shows the potential Offsetting Participation Payment that the Company
could expect from site hosts choosing the Utility-Operated Site option in the Charging
Demonstration Program.

Off-Peak Charging Rebate Pilot

The second tab of Attachment DIV 3-4-1 (Off-Peak Rebate) contains an estimate of the
O&M costs required to implement this program in Rhode Island. This includes:

e NG Program Manager FTE: Lines 12 — 18 of this tab show the calculation of the
incremental Full Time Equivalent (FTE) the Company estimates will be necessary
to implement this program at the Senior Program Manager salary level. The cost
estimate uses a 2016 labor rate escalated at two percent annually for two years to
2018, and then fully burdened at 72.75 percent. The program is envisioned to
require 0.5 FTE for the first two years, reducing to 0.25 FTE in the third year.

e Data Acquisition Cost: Lines 21-24 reflect the estimated annual cost per
participant of obtaining charging data at an estimated $200 per participant per
year, multiplied by the number of participants per year. The Company’s
technology solution is not yet determined and could include WiFi-connected
home chargers/ Electric Vehicle Supply Equipment (EVSE), WiFi-connected
circuit monitoring devices, measurement devices that capture data from the
vehicle’s onboard diagnostics port, obtaining charging data from automakers
collected via existing electric vehicle (EV) on-board telematics, and/or
disaggregating EV charging load from an advanced meter. This cost is informed

Prepared by or under the supervision of: Carlos Nouel
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Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

by the Company’s initial discussions with potential technology providers, with
some cost improvements assumed.

e Pilot Support: This portion of the cost estimate consists of a total of $120,000
over three years shown in Line 32 for customer support, call center, surveys, and
data analysis. This includes the costs of rebate processing. (The reference in the
file to marketing is an error; this cost is included under Program Marketing on
Line 5.) These services could be provided by third-party vendor(s) or conducted
at incremental cost by the Company.

e Evaluation — This portion of the cost estimate consists of $30,000 in Year 3 for a
comprehensive third-party evaluation study.

e Program Marketing — This cost is estimated at $150 per participant and is
multiplied by the number of annual participants to determine the total marketing
budget. Marketing costs for this type of program include design costs, marketing
program management, and marketing campaign execution costs (such as online
advertising and social media costs, and production of bill inserts or other physical
collateral).

e Rebate Cost: This consists of the expected rebate value paid to participants over
the course of the program and was estimated at $75 per participant per year.
Charging Station Demonstration Program

The third tab of Attachment DIV 3-4-1 (ChargingStations) contains an estimate of the
capital and O&M costs required to implement this program.

Page 1

Page 1 of ChargingStations tab provides the Program Inputs and Direct Site Cost inputs
that are used to calculate the detailed costs of this demonstration program.

Program Inputs

These assumptions include the Targeted Charging Segments, Type of Station (Level 2,
DC Fast Charging, or Other), Number of Sites, Ports per Site, Ports per Segment,
Proportion of Sites assumed to be constructed with the Make-Ready option (where
National Grid constructs the “make-ready” infrastructure and the site host owns and
operates the charging station), Proportion of Sites assumed to be constructed under the
Utility-Operated option, and the assumed rebate level toward the cost of Electric Vehicle

Prepared by or under the supervision of: Carlos Nouel

42



The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Supply Equipment (EVSE; aka charging station equipment) provided to customers under
the Make-Ready EVSE.

Estimated EDC Equipment Cost per Site

The Company calculated the Estimated Electric Distribution Company (EDC) Equipment
Cost per site, consisting of the distribution system costs on the utility side of the meter.
Given the diversity of customer sites expected, the Company used four different potential
design cases for installing a new distribution service (ranging in cost from $15,562 to
$37,989), and then estimated the proportion of sites in each distribution design case to
create a weighted average cost. The supporting estimates for each of these design costs
are provided as Attachments 3-4-2 through 3-4-5.

Estimated Premise Work Cost per Site

The Company calculated the estimated cost of work required on the customer’s side of
the meter to install new electrical infrastructure between the meter and the EVSE. The
Company obtained two estimates from external vendors for the customer premise work
required for Level 2 station installations, and three estimates for the work required for
DC Fast Charging sites. This work includes Plans and Permits, Labor (electrician),
Materials (panel, breakers, conduit, fittings, concrete), Miscellaneous (site prep, signage),
and Other (bore or trenching, excavation). Detailed breakdowns of these estimates are
provided in Attachment 3-4-6.

Estimated EVSE Cost per Port

The final costs included on page 1 of the ChargingStations tab are Estimated EVSE Cost
per Port. EVSE is the equipment, often also referred to as charging station hardware, that
delivers electricity directly into the vehicle. The Company’s estimate for each type of
EVSE is based on networked equipment capable of communicating with a central EVSE
management platform. Cost estimates for Level 2 and DCFC are based on EVSE
purchasing experience by the Company’s Massachusetts affiliate. The Company
estimated the cost of EVSE for Other Heavy Duty applications, including public transit
buses, municipal school buses, and other heavy-duty vehicle types such as port or airport
equipment, at the same price as DC Fast Charging equipment.

These EVSE Costs per Port are used to calculate the cost of EVSE the Company will

purchase for Utility-Operated sites, and to calculate the value of the EVSE rebate the
Company will offer site hosts under the Make-Ready model.

Prepared by or under the supervision of: Carlos Nouel
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Page 2

Page 2 of ChargingStations tab calculates the Direct Site Costs using inputs from Page 1
of the tab, and then calculates the Program Management Office (PMO) costs.

Direct Site Costs

In this section of the file, the Company estimates the Cost per Port and Cost per Site for
each of the Make-Ready and Utility-Operated site types, using the inputs described
above. Costs per Make-Ready Site include the EDC Costs, Premise Work Costs, and
Make-Ready EVSE Rebate Costs. Costs per Utility-Operated Site are identical to Make-
Ready sites for the first two categories (EDC Costs and Premise Work Costs), but differ
for the third cost type (EVSE Costs) because the full cost of the EVSE is assumed by the
Company in this case.

The Company estimates that 10 percent of sites will be installed in year 1, 25 percent in
Year 2, and 65 percent in Year 3.

Program Management Office (PMO) Cost Inputs

The Company estimates the costs of operating a PMO for the Program will include
Labor, Site Agreement Contracting Costs, Customer Site Estimation Costs, Project
Management Customer Relationship Management (CRM) Tool Modifications, and a
Station Data Reporting Interface.

This section of the file includes Labor cost estimates for one Charging Demonstration
Program Manager, two Senior Project Managers, and one Account Manager, multiplied
by the estimated fully loaded annual salary for these roles applicable to a National Grid
USA Service Company, Inc. employee. The annual salaries are adjusted by a two percent
escalation factor to reflect annual increases in labor costs.

The estimated Site Agreement Contracting Cost per site of $2,000 is the Company’s
estimated labor cost to execute a lease agreement. It was based on estimated costs
associated with the Company’s execution of lease agreements with site hosts for the
Company’s existing publicly-accessible charging stations. The Company anticipates
using internal counsel for executing the Charging Demonstration Program lease
agreements.

The estimated Customer Site Cost Estimation cost per site consists of labor costs for a
vendor to conduct a site assessment and provide a site plan detailing the location of the
charging stations at the site facility, number of charging stations, and service
requirements (e.g. new service or existing). This estimate is based on the Company’s use
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of a third-party vendor to provide site assessment for the Company’s three DC fast
charging stations operated by its Massachusetts affiliate.

The Project Management / CRM Tool Modification cost of $50,000 is an estimate of the
costs the Company would incur to develop a project tracking tool and modify the existing
CRM tool to support the Program. The Company proposes modifying the Company’s
existing CRM tool (SalesForce) to track the Customer-Sales Organization promotion of
the Program to prospective site hosts.

The Data Analysis & Reporting Tools cost of $50,000 is to implement software to enable
Site Hosts (or EVSE vendors) to upload networked charging station utilization data into a
data repository managed by the Company. The Company anticipates needing a secure,
encrypted upload interface because the charging stations are owned by the Site hosts;
therefore, the Company may not have direct access to their data. The uploaded data
stored in the Company’s data repository can then be analyzed for a variety of purposes
including ongoing reporting on station utilization and understanding the electric system
impacts of EV charging.

Page 3

Summary of Charging Demonstration Program Capital Costs

The Company applies a Capital Overhead Burden of 13 percent and assumes the
following depreciable lives for each part of the infrastructure:

e EDC Costs (Make-Ready & Utility-Operated): 40 years
e Premise Work Costs (Make-Ready & Utility-Operated): 20 years
e EVSE Costs (Utility-Operated Only): 10 years

Furthermore, the Company estimates that it may capitalize 50 percent of the Program
Manager’s labor cost and 75 percent of the Senior Project Managers’ labor cost based on
the percentage of work attributable to site development after the point that an installation
is considered likely at that site.

The Company uses these assumptions, and the previously-mentioned annual estimate of
the proportion of sites completed, to estimate the annual Direct Capital Costs (for direct
site work) and Capitalized Labor & Tool Costs. The Project Management / CRM Tool
Modification and Data Analysis & Reporting Tools are considered capital investments in
the Company’s estimates.
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Pages 4-5

Summary of Charging Demonstration Program O&M Costs

The Company estimates the O&M costs for the program, including:
e PMO Labor and Other O&M
e EVSE Rebate Cost for Make-Ready Sites
e Station O&M for Utility-Operated Sites
e Charging Demonstration Program

The Company’s PMO Labor Cost treated as O&M is the portion not capitalized as
described above. Site Agreement Contracting Costs and Customer Site Cost Estimation
costs are also treated as O&M, and calculated by multiplying the per-site estimate by the
number of sites.

The Company’s EVSE Rebate Costs for Make-Ready projects is also treated as O&M to
be expensed in the year incurred.

Station O&M for Utility Operated Sites is estimated at $500 per port per year for Repairs
and Maintenance, and $200 per port per year for Network Service Fees. These are
generally based on the Company’s experience operating EVSE to date, with some
assumed cost improvements.

Charging Demonstration Marketing is necessary to achieve the Company’s goals for site
host recruitment. This work is estimated to include website, social media, digital, content
development, and internal marketing program management costs.

Discount Pilot for DC Fast Charging Accounts

On the fourth tab of Attachment DIV 3-4-1 (DCFC Discount) the Company calculates the
implementation cost and potential annual value of the DC Fast Charging discount the
Company has proposed to offer to site hosts. Implementation cost is estimated at $50,000
annually and includes marketing, customer support, billing system modifications,
metering, and data reporting.

The potential annual value of the discount per KW is based on the monthly value of the
discount per KW multiplied by 12. This annual value per KW is then multiplied by a
potential number of stations at participating sites (growing from 20 stations in year 1 to
40 in year 3) with an assumed billed kW per station (growing from 45KW in year 1 to 90
in year 3) to arrive at a total potential annual discount value for the group.
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Participation in the discount will determine the actual costs incurred by the Company for
the discount. As the Company stated in Chapter 5, page 9, the Discount Pilot will be
made available on a first-come, first-serve basis, and the Company intends to limit the
annual value of the discount to a maximum of $300,000 per year.
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Transportation Education and Outreach

On the fifth tab of Attachment DIV 3-4-1 (Educ Outreach) the Company estimated the
following costs for a targeted education and outreach campaign for electric transportation
in Rhode Island, including:

e Direct Mailings: Direct mailing costs are to develop, print, and produce bill
inserts, direct mail pieces including leveraging existing mailings to consumers
(e.g. OPower reports)

e Ride-n-Drive Events: EV ride and drive events provide consumers the firsthand
experience of test driving an EV.

e Website: Website costs are the estimated costs for development, testing, and
ongoing maintenance of a webpage and mobile application.

e Social Media: Social media costs are for the development, testing, and ongoing
promotion of electric transportation options, highlighting EV benefits and raising
awareness of events, partnerships, and sponsorship efforts to drive EV adoption.

e Billboard/Radio: Advertising costs are the combined estimated costs for the
placement of visual and recorded messages through appropriately placed
billboards and radio advertisements.

e Digital Marketing: Digital marketing costs are for the placement of digital
banners on appropriate webpages and select Search Engine Optimization.

e Content Development: The agency contract is expected to include limited
contracted creative for the channels described above.

e Internal Marketing Program Management costs are estimated at approximately
$50,000 per year, providing for a partial FTE to manage the activities described
above.

Company Fleet Expansion

On the sixth tab of Attachment DIV 3-4-1 (NG Fleet), the Company estimates the cost of
adding 12 new Class 7-8 electrified trucks to the Company’s Rhode Island fleet.

The Company’s Fleet Department estimates that the incremental cost to modify (“upfit”)
a Class 7-8 truck is approximately $80,000, spread over a 10-year lease term. In
addition, the Company estimates an annual support cost of approximately the same
amount, for repairs, maintenance, and spare parts. These costs are treated as O&M.
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To power these vehicles, the Company will install Level 2 EVSE at the Company’s
facilities, at a ratio of 1 port per vehicle. The cost per port is estimated at $16,667 or a
total of $200,000 for 12 ports. This cost is treated as Capital.

Evaluation

On the seventh tab of Attachment DIV 3-4-1 (Eval), the Company reflects the cost of
annual third-party evaluation reports, estimated at a cost of $30,000 per year.

. As used in Appendix 2.1 (BCA summary), the Program Administration cost category
encompasses all costs that the Company would incur (described in part a above).

No. The Company has not prospectively identified potential EV charging site locations,
and the analysis of required distribution system upgrades will require case-by-case
assessment.

If the Company determines that infrastructure upgrades are necessary at a DC fast-
charging site then the Company will make a determination whether to proceed with the
installation based on the impact these costs will have on the program budget.

The Company does not anticipate that distribution system infrastructure upgrades will be
necessary at sites for non-DC fast charging investments due to the relatively small
incremental load of non-DC fast charging equipment. However, if infrastructure
upgrades are necessary at a site, the Company will make a determination whether to
proceed with the installation based on the impact these costs will have on the program
budget.

The costs of distribution system infrastructure upgrades required to install EV charging
stations at the sites designed and approved under the Charging Demonstration Program
will be charged to the Program and recovered from all customers.

Yes, the Company has estimated the cost of distribution system infrastructure upgrades
that might be necessary in order to bring service to a Level 2 or DCFC site. These
estimates are described in part (a), above, for the Charging Station Demonstration
Program, under the section titled “Estimated EDC Equipment Cost per Site”.

(This response is identical to the Company’s response to Division 10-4 in Docket No. 4770.)
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Page 1 of 2
Project Information
Project Name: 8/30/16 - Electric Vehicle Service - New Pad Mount Transformer and Meter - CNC
Funding Project #: Work Order #: Estimate Type: [Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Electric Company Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: [8/29/2016
Description:
CAPEX OPEX COR Total
37,989 - - 37,989
Install:

Furnish and install new 100kva transformer, 25If of concrete encased ductbank for primary feed from existing transformer; Install new meter on new transformer.

Remove:

Maintain:

Prepared by:

Reviewed by:

Reviewed by:

Approved by:

Date:

John Duffy

1/25/2018

Date:

Date:

Date:

Date:

This estimate is valid until:
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Page 2 of 2
Project Summary
Project Name: 8/30/16 - Electric Vehicle Service - New Pad Mount Transformer and Meter - CNC
Funding Project #: Work Order #: Estimate Type: Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Elect|Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: 8/29/2016
Description:
CAPEX OPEX COR Totals
Craft Labor 6,398 - - 6,398
Materials 6,925 - - 6,925
Engineering Cost 1,580 - - 1,580
Contractors/Consultants 3,500 - - 3,500
Project Management Cost 2,637 - - 2,637
Equipment Rental - - - -
Craft Supervision 764 - - 764
Other - - - -
Subtotal Direct Cost 21,804 - - 21,804
Sales Tax (A70) % - - - - -
Stores Handling (M50) % 20.00 1,385 - - 1,385
Labor Adders % 81.80 9,308 - - 9,308
Transportation (T10) % 16.00 1,146 - - 1,146
Contingency % - - - - -
Contractor Tax % - - - - -
CAD (A50) % 26.61 3,427 - - 3,427
Equipment Tax % - - - - -
AFUDC (A10, A11) % 2.48 919 - - 919
Totals 37,989 - - 37,989
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Page 1 of 2
Project Information
Project Name: 8/30/16 - Electric Vehicle Service - Existing Pad Mount Transformer to Meter - CNC
Funding Project #: Work Order #: Estimate Type: [Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Electric Company Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: [8/29/2016
Description:
CAPEX OPEX COR Total
16,394 - - 16,394
Install:

Install new three phase meter mounted on existing transformer from the existing secondary feed.

Remove:

Maintain:

Prepared by:

John Duffy
Reviewed by:
Reviewed by:
Approved by:
Date: 1/25/2018

This estimate is valid until:

Date:

Date:

Date:

Date:
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Page 2 of 2
Project Summary
Project Name: 8/30/16 - Electric Vehicle Service - Existing Pad Mount Transformer to Meter - CNC
Funding Project #: Work Order #: Estimate Type: Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Elect|Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: 8/29/2016
Description:
CAPEX OPEX COR Totals
Craft Labor 608 - 608
Materials 193 - 193
Engineering Cost 1,580 - 1,580
Contractors/Consultants 3,500 - 3,500
Project Management Cost 2,637 - 2,637
Equipment Rental - - -
Craft Supervision 764 - 764
Other - - -
Subtotal Direct Cost 9,281 - 9,281
Sales Tax (A70) % - - - -
Stores Handling (M50) % 20.00 39 - 39
Labor Adders % 81.80 4,571 - 4,571
Transportation (T10) % 16.00 219 - 219
Contingency % - - - -
Contractor Tax % - - - -
CAD (A50) % 26.61 1,886 - 1,886
Equipment Tax % - - - -
AFUDC (A10, A11) % 2.48 397 - 397
Totals 16,394 - 16,394
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Page 1 of 2
Project Information
Project Name: 8/30/16 - Electric Vehicle Service - OH Drop With New Transformer to Meter on Pole CNC
Funding Project #: Work Order #: Estimate Type: [Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Electric Company Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: [8/29/2016
Description:
CAPEX OPEX COR Total
19,814 - - 19,814
Install:

Furnish and install new pole mounted transformer; Tap primary to new transformer and install secondary cable down pole to meter mounted on pole.

Remove:

Maintain:

Prepared by:

Reviewed by:

Reviewed by:

Approved by:

Date:

John Duffy

1/25/2018

Date:

Date:

Date:

Date:

This estimate is valid until:
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Page 2 of 2
Project Summary
Project Name: 8/30/16 - Electric Vehicle Service - OH Drop With New Transformer to Meter on Pole CNC
Funding Project #: Work Order #: Estimate Type: Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Elect|Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: 8/29/2016
Description:
CAPEX OPEX COR Totals
Craft Labor 1,109 - 1,109
Materials 3,739 - 3,739
Engineering Cost 1,580 - 1,580
Contractors/Consultants 2,500 - 2,500
Project Management Cost 2,264 - 2,264
Equipment Rental - - -
Craft Supervision 764 - 764
Other - - -
Subtotal Direct Cost 11,956 - 11,956
Sales Tax (A70) % - - - -
Stores Handling (M50) % 20.00 748 - 748
Labor Adders % 81.80 4,677 - 4,677
Transportation (T10) % 16.00 300 - 300
Contingency % - - - -
Contractor Tax % - - - -
CAD (A50) % 26.61 1,654 - 1,654
Equipment Tax % - - - -
AFUDC (A10, A11) % 2.48 480 - 480
Totals 19,814 - 19,814
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Page 1 of 2
Project Information
Project Name: 8/30/16 - Electric Vehicle Service - OH Secondary Drop to Meter on Pole - CNC
Funding Project #: Work Order #: Estimate Type: [Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Electric Company Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: [8/29/2016
Description:
CAPEX OPEX COR Total
15,562 - - 15,562
Install:

Install secondaries down pole from existing transformer to new meter mounted on pole.

Remove:

Maintain:

Prepared by:

Reviewed by:

Reviewed by:

Approved by:

Date:

John Duffy

1/25/2018

Date:

Date:

Date:

Date:

This estimate is valid until:
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Page 2 of 2
Project Summary
Project Name: 8/30/16 - Electric Vehicle Service - OH Secondary Drop to Meter on Pole - CNC
Funding Project #: Work Order #: Estimate Type: Investment
PPM ID #: Bus. Segment: Distribution Estimator: John Duffy
State: MA Company: 5310 - Massachusetts Elect|Project Lead: Mark Siegel
Alternative: Revision #: Last Updated: 8/29/2016
Description:
CAPEX OPEX COR Totals
Craft Labor 737 - 737
Materials 977 - 977
Engineering Cost 1,580 - 1,580
Contractors/Consultants 2,500 - 2,500
Project Management Cost 2,264 - 2,264
Equipment Rental - - -
Craft Supervision 764 - 764
Other - - -
Subtotal Direct Cost 8,822 - 8,822
Sales Tax (A70) % - - - -
Stores Handling (M50) % 20.00 195 - 195
Labor Adders % 81.80 4,372 - 4,372
Transportation (T10) % 16.00 240 - 240
Contingency % - - - -
Contractor Tax % - - - -
CAD (A50) % 26.61 1,555 - 1,555
Equipment Tax % - - - -
AFUDC (A10, A11) % 2.48 377 - 377
Totals 15,562 - 15,562
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Level 2: 5 Dual-Port Stations

Customer-Side Costs Estimate 1 Estimate 2
Plans & Permits S 350 | $ 535
Labor (electrician) S 11,200 | $ 17,118
Materials (panel, breakers, condiut, fittings, concrete) S 8,500 | $ 12,991
Misc (site prep, signage) S 4,600 | $ 7,031
Other (bore or trenching, excavation) S 7,500 | $ 11,463
Total S 32,150 | $ 49,138
Summary: Customer-Side Costs Average Average Cost/ Site
Plans & Permits S 442 | S 442
Labor (electrician) S 14,159 | $ 14,159
Materials (panel, breakers, condiut, fittings, concrete) S 10,746 | $ 10,746
Misc (site prep, signage) S 5815 | $ 5,815
Other (bore or trenching, excavation) S 9,481 | $ 9,481
Total S 40,644 | $ 40,644

Customer-Side Costs Estimate 1 Estimate 2 Estimate 3
Plans & Permits S 600 | $ 800 | $ 641
Labor (electrician) S 24,700 | $ 25,000 | $ 26,391
Materials (panel, breakers, condiut, fittings, concrete) S 18,400 | $ 35,000 | $ 19,660
Misc (site prep, signage) S 4,600 | $ 2,500 | $ 4,915
Other (bore or trenching, excavation) S 11,800 | $ 12,000 | $ 12,608
Total S 60,100 | $ 75,300 | $ 64,215
Summary: Customer-Side Costs Average Average Cost/ Site
Plans & Permits S 680 | $ 680
Labor (electrician) S 25,364 | $ 25,364
Materials (panel, breakers, condiut, fittings, concrete) S 24,353 | $ 24,353
Misc (site prep, signage) S 4,005 | $ 4,005
Other (bore or trenching, excavation) S 12,136 | $ 12,136
Total $ 66,538 | $ 66,538

Estimate 2 Allocation based
on Estimate 1
1%
35%
26%
14%
23%
100%

DCFC: 4 Single-Port Stations

Estimate 3 Allocation
based on Estimate 1

1%
41%
31%

8%
20%

100%
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Division 3-5

Request:

Refer to Appendix 2.1, pages 64- 80, regarding energy storage.

a.

Does this section refer only to utility-owned storage, as described in PST Book 1,
Chapter 7?

If the answer to (a) is yes, please reconcile the statement on Schedule PST - 1, Chapter 7,
page 1 that “the Company proposes to install and own approximately two MWh of
energy storage” with the 1.25 MWh of storage identified on page 65 of Appendix 2.1.

Please explain why the Company expects to charge and discharge the battery on a daily
basis, rather than only for a small subset of system peak hours.

Has the Company analyzed whether the daily on-peak to off-peak price ratios are
sufficient to make it economic to charge and discharge the battery on a daily basis, rather
than only for a small subset of system peak hours? If so, please provide this analysis in
machine-readable format with all formulas intact.

Will the customer at whose site the battery is located pay for the energy from the grid
used to charge the battery?

If the answer to (e) is yes, please provide the expected rate schedule that would apply for
distribution service.

If the answer to (e) is yes, please provide the supply service rates that are expected to
apply.

If the host customer is assessed a demand charge, please explain how the demand charge
would be taken into account when determining when to charge and discharge the battery.

Please provide the assumed battery degradation over the battery lifetime due to cycling,
environmental factors, or other factors, and any supporting data used to develop this
assumption.

Please provide the number and capacity of behind-the-meter storage systems owned by
the Company’s C&I customers. Please provide the requested data in machine-readable
format with all formulas intact.
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n.

Does the Company procure any demand response services from the systems identified in
(j) for the purposes of system peak reductions or local transmission or distribution
capacity benefits? If yes, please describe the program(s). If no, please explain why not.

Has the Company analyzed the procurement of capacity and energy services from
customer-owned storage relative to utility-owned storage? If yes, please provide all
relevant data and analyses in machine-readable format. If not, please explain why not.

Please explain what benefits utility-owned and operated storage provides relative to
procurement of capacity and energy services from customer-owned storage.

Please describe what the “lease charge” is that is referenced on page 79 of Appendix 2.1.

Response:

a.

Yes. Appendix 2.1, Pages 64-80 (Bates Pages 256-272 of PST Book 1), refer only to the
utility-owned storage program, as described in Schedule PST-1, Chapter 7, Pages 1-9
(Bates Pages 137-145 of PST Book 1).

The specific Energy Storage project size and cost information for the project is included
in Appendix 2.1, Pages 64-80. Schedule PST 1, Chapter 7, Page 1, references an
approximate number that was larger to anticipate the possibility that the Company may
be able to deploy more than 1.25 MWh of energy storage if market prices trend
downwards. Also, energy storage pricing is complicated by the ability to change both
power and energy of a system depending on use cases. The Company plans to maximize
the value of the learning opportunities of the system with the proposed estimates.

The Company anticipates charging and discharging daily to help understand different use
cases. Since the proposed installations are intended to provide lessons, it is important to
capture daily use to allow a better understanding of how customer might leverage an
energy storage system.

The Company did investigate the daily on-peak to off-peak price and determined that,
based on the data provided, operation on this use case alone would not provide an
economic justification. Please see the Company’s response to Division 1-1.

The Company anticipates that, in the event that an energy storage unit is sited behind a
customer meter, the customer would be responsible for any energy used to charge the
battery or benefit from discharging. However, the Company is willing to consider the
idea of reimbursing the customer for use of the battery for energy used for grid-related
support
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f. At this time, the Company has not developed rates for utility-owned storage.

g. Please see the Company’s response to part f. above. The Company anticipates that the
customer would continue to utilize a standard rate.

h. Depending on the customer load shape, the specific installation would seek to balance the
proposed use cases to maximize the benefits for learning and minimize the customer
demand charges.

I. At this time, the Company has not determined the best type of energy storage technology.
Degradation of the energy storage unit would be a factor in determining the best use
cases and would be a consideration in the evaluating equipment. The benefit-cost
analysis assumes a 15-year life of the energy storage unit.

J. Please see the Company’s response to Division 1-43, which is attached as Attachment
DIV 3-5. Currently, the Company is unaware of any interconnected energy storage
systems in the state.

k. Please see the Company’s response to part j. above.
l. Please see the Company’s response to part j. above.

m. As explained in the Company’s response to part j. above, there are currently no available
services for procurement in Rhode Island. This program would allow the Company to
learn about the value of capacity and energy services before customers could provide
such services. In addition, this would provide lessons, which would influence strategies
and help develop the market and increase awareness of energy storage.

n. Lease charges were included as a potential cost in the situation where the energy storage
units are interconnecting directly to the electric system and installed on land that the
Company does not own. In this situation, the landowner would not be receiving any
electrical benefits, and it is anticipated that the Company would need to provide a lease
payment to the customer for hosting the system.

(This response is identical to the Company’s response to Division 10-5 in Docket No. 4770.)

Prepared by or under the supervision of: Carlos Nouel

61



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4780
Attachment DIV 3-5

Page 1 of 1

The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4770

Responses to Division’'s Fifth Set of Data Requests
Issued January 3, 2018

Division 5-43
Request:
Regarding behind-the-meter storage:

a Please provide the total MWs of behind-the-meter storage currently installed in National
Grid’'s Rhode Island service territory, by customer class.

b. Please provide the annual incremental MW of installed behind-the-meter storage for the
past five years.

C. Please describe how the Company is informed of, and tracks, behind-the-meter storage.
d. Please discuss whether the Company will be rewarded for any additional behind-the-

meter storage installed, or only incremental to a baseline forecast of naturally-occurring
storage installations.

Response:
a The Company has not provided any authorizations to connect customer-owned behind-

the-meter electric storage.

b. The Company has not provided any authorizations to connect customer-owned behind-
the-meter electric storage.

C. The Company tracks storage applications through the interconnection application
process, per tariff guidelines. Additionally, the Company isin the process of developing
asupplemental information request for prospective battery storage customers and plans
on collecting the information during the application review process.

d. The Company proposes to earn a behind-the-meter storage incentive only for customer-
owned storage applications that are incremental to a baseline forecast of storage

applications that the Company expects to be submitted without influence by the
Company.

(This response isidentical to the Company’ s response to Division 1-43 in Docket No. 4780.)
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Division 3-6
Request:
Regarding the Complex Capital Projects Capital Cost Incentive:
a. Please provide a definition for “complex capital projects”.

b. How will the Company determine whether a capital project qualifies as “complex” and
thereby included in the metric for this incentive?

C. Please describe how the Company currently estimates ISR project costs, including who is
responsible for the cost estimates and what data sources are used to develop the
estimates.

d. Please discuss whether the Complex Capital Projects Capital Cost Incentive would create

an implicit incentive for the Company to over-estimate project costs in order to ensure
that the delivered cost would be less than the estimate?

e. Has the Company reviewed its historical accuracy in estimating complex capital costs? If
s0, please describe the Company’s historical accuracy, and provide supporting data if
available. Please provide the requested data in machine-readable format with all formulas
intact.

Response:

a. As discussed in the Company’s response to Division 1-29 part a., National Grid defines
“complex capital projects” as projects that require a Project Manager.

b. Please see the Company’s response to Division 1-29 part a.

C. Complex projects in the Infrastructure, Safety, and Reliability Plan are estimated by the
Company’s Electric Project Estimating Group. The Electric Project Engineering Group
utilizes unitized libraries (which are routinely reviewed and updated) to develop detailed
cost estimates based on the scope of a project using Success Enterprise estimating
software. Project teams use a risk register to set appropriate project contingencies. The
project teams reviews final estimates, and the estimates go through a quality control
process prior to being released to the project manager for sanction. Cost data, completed
project data, US Geological Survey, and other commercially available data are used in
addition to the Success Enterprise libraries, when necessary.
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d. The Company’s Electric Project Estimating Group performs estimates according to
national standards set forth by AACE International and the American Society of
Professional Estimators. In addition, the Electric Project Estimating Group uses risk
registers to assess risk on a project to apply appropriate contingency based on project
scope. Over-estimating for the purpose of the cost incentive would have a negative
impact on the Company’s ability to meet annual budget and portfolio delivery goals.

e. The tables below provide comparisons of sanctioned and actual project costs over the last
four years. Review of the portfolio shows consistent estimating practice with the goal of
reaching “0” but falling just below or above the target. The Electric Project Estimating
Group monitors the portfolio to ensure estimates are not too aggressive or conservative in
assumptions. Attachment DIV 3-6 provides the supporting data and calculations in
machine-readable format.

CAPEX Pivot
Sum of (Sanction
CAPEX - Actual
Count of Sum of Sanction Sum of Actual CAPEX)/Sanction
Row Labels Project CAPEX CAPEX CAPEX
2014 2 $5,191.00 $4,887.24 5.85%
2015 4 $4,874.00 $5,323.08 -9.21%
2016 8 $11,188.00 $10,811.27 3.37%
2017 4 $15,616.00 $15,523.15 0.59%
Grand Total 18 $36,869.00 $36,544.74 0.88%

Total (CAPEX+OPEX+COR) Pivot

Sum of (Total Sanction -

Count of Sum of Total Sum of Total Total Actuals)/Total
Row Labels  Project Sanction Actuals Sanction
2014 2 $5,262.09 $5,085.93 3.35%
2015 4 $5,423.00 $5,632.97 -3.87%
2016 8 $11,396.00 $11,223.01 1.52%
2017 4 $15,662.08 $15,832.76 -1.09%
Grand Total 18 $37,743.18 $37,774.67 -0.08%

(This response is identical to the Company’s response to Division 10-6 in Docket No. 4770.)
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Closure Year (includes case where

all work orders are closed, but Sanction CAPEX
Project Description Funding Project is opened) Baseline - CAPEX Sanction Amount Data Source (baseline data) Actual CAPEX

C036230 Langworthy Substation (D-Sub) FY15 USSC-12-444vdtd Jan 1 2014 $1,574 $1,682

C033535 Johnston Sub 12.47 kV Expansion FY16 USSC0110W259 v3 dtd June 20th 2015 $4,284 $4,590

C034002 Johnston Sub 12kV Expansion Getawa. FY15 USSC0110W259 v3 dtd June 20th 2015 $326 $318

CD00659  Eldred Sub Asset Replacement(D-Lin FY16 USSC-1 1-045v4 dtd 3/4/2014 $148 $244

C036232 Langworthy Substation (D-Line) FY16 USSC-12-444vdtd Jan 1 2014 $116 $172
USSC-12-085 v3 dtd Dec 9th 2014 - did not include

C046832 FY17 resanction paper $389 $425
USSC-12-433 v3 dtd 9/9/14 - did not look at

CD01243 Pontiac substation Flood Restoratio FY17 resanction paper $473 $593

C024180 Coventry MITS (Dist Line) FY17 USSC0408P37 dtd June 13th 2012 $775 S678
USSC-14-123 v2 dtd Nov 10th 2015 - did not include

C046398 Memorial Blvd Easton's Beach inst d FY17 resanction paper $1,390 $1,440
USSC-12-085 v3 dtd Dec 9th 2014 - did not include

C046831 CLARKE 65J12 Feeder Upgrade (D-Sub) FY17 resanction paper $2,130 $2,172
USSC-12-433 v3 dtd 9/9/14 - did not look at

CD01242 Pontiac substation Flood Restoratio FY17 resanction paper $2,811 $3,080

Electronic DoA dtd May 2 2014. DOA was used from

C054788 ValleySub 102 NERC CIP v3.25 FY17 orignal electronic sanction, not re-sanction $250 $317
C024179 Coventry MITS (Dist Sub) FY17 USSC0408P37 dtd June 13th 2012 $2,970 $2,106
CD01104 Kent County 2nd Transformer (D-Line FY18 USSC-12-355 v4 dtd Feb 23rd, 2016 $212 $167

Originally, the project was less than $1M so there is
only electronic DOA in PowerPlan. Project was

C049981 Nsnvlle 127W41 New Customer Load FY18 resanctions. Amounts reflect original sanction $700 $1,696
023852 Inst Ductline Governor St. Prov. FY18 USSC-13-239 dtd 8/20/2013 $1,571 $1,528
CD00972 New Highland Drive Substation - DSu FY18 USSC 12-287 v4 dtd July 23rd, 2014 $13,133 $12,132
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CAPEX Pivot

Row Labels Count of Project Sum of Sanction CAPEX
2014 2 $5,191.00

2015 4 $4,874.00

2016 8 $11,188.00

2017 4 $15,616.00
Grand Total 18 $36,869.00

Total (CAPEX+OPEX+COR) Pivot

Row Labels Count of Project Sum of Total Sanction
2014 2 $5,262.09
2015 4 $5,423.00
2016 8 $11,396.00
2017 4 $15,662.08
Grand Total 18 $37,743.18
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d/b/a NATIONAL GRID

RIPUC Docket No. 4780
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Page 2 of 3

Sum of (Sanction CAPEX -
Sum of Actual CAPEX Actual CAPEX)/Sanction CAPEX

$4,887.24 5.85%
$5,323.08 -9.21%
$10,811.27 3.37%
$15,523.15 0.59%
$36,544.74 0.88%

Sum of (Total Sanction - Total

Sum of Total Actuals Actuals)/Total Sanction
$5,085.93 3.35%
$5,632.97 -3.87%
$11,223.01 1.52%
$15,832.76 -1.09%
$37,774.67 -0.08%
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Project

052708
C049981
C053111
CD00649
C046386
CD01101
C046352
CD00972
023852
024176

Project Description

Volt Var-Substation

Nsnvlle 127W41 New Customer Load
Volt Var - IT/IS

Gate 2 Substation (D-Sub)

BITS Wakefield Sub Upgrades (D-Sub)
Kent County 2nd Transformer (D-Sub)
Volt Var Dline RI Pilot Project

New Highland Drive Substation - DSu
Inst Ductline Governor St. Prov.
Chase Hill Sub (D-Sub)

FP Completion
FPStatus  Date

open

open
open
in service
open
open

open

Closure Year
(includes case
where all work
orders are closed,
but Funding
Project is
opened)

WO Status
completed

completed

1 closed 1 Op
in service

1 completed

7 closed, 1 ca

rvice/car

Total Cost

$239.22
$1,985.90
$1,494.19
$1,900.27
$2,837.06
$2,445.87
$5,264.10

$12,144.04

$1,532.78

$10,445.68

Source
USSC-14-009 dtd July 12th 2016

Originally, the project was less than $1M so there i

USSC-14-009 dtd July 12th 2016

USSC-14-262 v2 dtd Feb 10th 2016; bundled with /

US5C13-007v3 dtd May 23rd, 2016
USSC-12-355 v4 dtd Feb 23rd, 2016
USSC-14-009 dtd July 12th 2016
USSC 12-287 v4 dtd July 23rd, 2014
USSC-13-239 dtd 8/20/2013
USSCO408P36v6 dtd June 10 2015

Sanction CAPEX

$228.00

$700.00
$1,222.00
$1,804.00
$2,009.00
$2,850.00
$4,387.00

$13,133.00

$1,571.00
$9,916.00

Sanction OPEX

$0.00
$18.00
$177.00
$51.00
$22.00
$19.00
$475.00
$0.00
$0.08
$0.07

Sanction CoR
$0.00
$10.00
$70.00
$35.00
$11.00
$31.00
$98.00
$0.00
$0.00
$0.04

Total Sanction
$228.00
$728.00

$1,469.00
$1,890.00
$2,042.00
$2,900.00
$4,960.00
$13,133.00
$1,571.08
$9,916.11

Actual CAPEX

$231.80
$1,696.07
$1,309.88
$2,189.46
$2,735.41
$2,429.12
$4,625.79
$12,132.08
$1,527.54
$10,472.32

Actual OPEX
$7.73
$196.52
$177.14
$56.97
$0.08
$17.09

THE NARRAGANSETT ELECTRIC COMPANY
d/b/a NATIONAL GRID

RIPUC Docket No. 4780

Attachment DIV 3-6

Page 3 0f 3

Actual CoR Total Actuals

$0.00 $239.53
$9332  $1,985.90
$6.79 $1,493.82
$322.73  $2,569.15
$102.24  $2,837.74
$14.63 $2,460.85
$134.55  $5351.06
$0.00  $12,144.04
$525 4153278
$0.48  $10,504.21
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Division 3-7
Request:

Regarding the Construction Costs per Mile Productivity Incentive:

a. The Company states that this incentive is still in development. Is the Company requesting
approval of this incentive in the instant proceeding?

b. Please describe the rationale for this incentive and provide data to support your response.
For example, have per-mile overhead distribution line construction costs been increasing
at a faster rate than other costs? Please provide supporting data in machine-readable
format with all formulas intact.

C. Please describe the types of strategies that the Company might employ to reduce per-mile
distribution line construction costs.

Response:

a. The Company is not requesting approval of the Construction Costs per Mile Productivity
Incentive at this time. However, the Company plans to include a fully-developed
proposal for this incentive with targets in the Fiscal Year 2020 Electric Infrastructure,
Safety, and Reliability Plan. To clarify, the Company is seeking approval of the
Complex Capital Projects Capital Cost Incentive in this proceeding.

b. This incentive is intended to foster the delivery of meaningful capital savings to
customers on a portfolio of approximately $45 million “routine” capital expenditures
each year. The use of, and management to, the cost-per-mile metric is in the best interest
of the Company’s customers because of its potential to deliver cost reductions. The
Company has developed this metric not as a result of cost trends, but rather, because that
the metric represents the best full process view of the Company’s costs for electric
distribution line construction, providing the Company with a high-level view of its
process cost efficiency. The Company is still reviewing the specifics of this proposed
metric so does not have data to review at this time.

C. All strategies that would reduce costs related to the end-to-end construction process
would potentially reduce the Company’s construction costs per mile. Some potential
examples could include:

o Increasing line crew productivity (through a variety of means) would result in
more work being performed per hour/dollar;
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. Increasing support staff productivity would result in lower charges to the work
orders for the same tasks performed;

) Decreasing use of premium time;

o Employing strategies to lower costs of contractors performing work of any kind;
) Employing strategies to lower material purchase prices;

. Changing design/construction standards to produce a lower cost approach to

construction;
. Optimizing fleet and supply chain processes to lower support costs; and

o Evaluating the Company’s design function to ensure that the Company is
providing the highest value during the design phase.

(This response is identical to the Company’s response to Division 10-7 in Docket No. 4770.)

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness

69



The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Division 3-8

Request:

Refer to Appendix 2.1, page 4, regarding benefits and costs accounted for.

a. Please explain why there are no avoided distribution capacity, O&M, or losses associated
with any of the projects, particularly company owned storage.

b. Please define “Lost Utility Revenues (Cost shift from non-participants to [truncated]”.

C. Please explain how lost utility revenues are calculated for electric transportation and
provide the calculations with supporting data and assumptions. Please provide the
requested data in machine-readable format with all formulas intact.

d. Please explain how lost utility revenues are calculated for electric heat and provide the
calculations with supporting data and assumptions. Please provide the requested data in
machine-readable format with all formulas intact.

e. Please explain how lost utility revenues are calculated for company owned solar and
provide the calculations with supporting data and assumptions. Please provide the
requested data in machine-readable format with all formulas intact.

f. Please explain how lost utility revenues are calculated for company owned storage and
provide the calculations with supporting data and assumptions. Please provide the
requested data in machine-readable format with all formulas intact.

g. Please explain why the category of lost revenues is included in the utility cost test.

Response:

a. Regarding Avoided Distribution Capacity benefits, the four proposed projects included
on Page 4 of Appendix 2.1 of the Company’s Power Sector Transformation Plan* were
not reviewed for load reduction impacts that avoid or defer the need for incremental
distribution infrastructure caused by demand growth. Two of the projects, the proposed
Energy Storage System Investment and the Company-Owned Solar Facilities have yet to
be sited. However, as the Company noted in its proposal, the Company will look to site in
locations that may have deferral benefits. If this is successful, the Company will
determine any deferral benefits.

! The Narragansett Electric Company d/b/a National Grid, Investigation as to the Propriety of the Proposed Tariff
Changes, Rhode Island Public Utilities Commission, RIPUC Docket No. 4770, November 27, 2017, Schedule PST-
1, Appendix 2.1, at 4.
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Regarding Avoided Operations and Maintenance Costs (O&M), the four proposed
projects included on Page 4 of Appendix 2.1 of the Company’s Power Sector
Transformation Plan were not assumed to reduce the Company’s O&M costs. As
described in Chapter 7 of the Power Sector Transformation Plan, the Company does plan
to advance internal research and development and gain a better understanding of the
potential for avoided O&M benefits from the proposed Energy Storage System
Investments.?

Regarding Avoided Distribution Losses, the four proposed projects included on Page 4
of Appendix 2.1 of the Company’s Power Sector Transformation Plan do not impact the
topology of the distribution system such that the system loss percentage (quantity of

losses between relevant voltage levels divided by total electricity send-out) is reduced.®

b. The “Lost” Utility Revenue®* cost shown in the table on Page 4 of Appendix 2.1 of the
Company’s Power Sector Transformation Plan is analogous to the Program
Participant/Prosumer Benefits/Costs category included in Appendix B: Benefit-Cost
Framework of the Public Utilities Commission’s Guidance on Goals, Principles and
Values for Matters Involving The Narragansett Electric Company d/b/a National Grid.’
The “Lost” Utility Revenue Cost captures any cost shift to customers participating in a
proposed program/project from customers who do not participate, and is included only in
the Ratepayer Impact Measure (RIM). The “Lost” Utility Revenue cost represents a net
transfer of funds rather than a net cost to society and is, therefore, not included in the
Societal Cost Test (SCT).

2 |d. Chapter 7, at 138.

® Please note that the Avoided Distribution Losses benefit shown in the table on Page 4 of Appendix 2.1 of the
Power Sector Transformation Plan would capture only loss reduction impacts resulting from changes to the topology
of the distribution system that reduce the system loss percentage and is distinct from any benefits resulting from the
additional quantity of energy or capacity saved from load reductions when losses are accounted for; the latter
impacts are embedded in the calculation of Forward Commitment: Capacity Value, Energy Supply & Transmission
Operating Value of Energy Provided or Saved (time- and location-specific LMP), Avoided Renewable Energy
Credit (REC) Cost, Wholesale Market Price Impacts, Greenhouse Gas (GHG) Externality Costs, and Criteria Air
Pollutant and Other Environmental Costs benefits. See, Attachment DIV 1-1-3 to the Company’s response to
Division Data Request 1-1, tab 5.EV-Benefits rows 20, 29, 37, 45, 204, 213, 221, 229, 413, 423,431,439, 515, and
524; tab 11.EH - Benefits, rows 12, 25, 34, 43, and 52; tab 17. SOL — Benefits, rows 12, 23, 24, and 25; and tab 22.
ES - Benefits, rows 12, 25, 41, 63, 74, 90, and 100.

* Because of the use of a Revenue Decoupling Mechanism (RDM) in Rhode Island a decrease in base distribution
revenue billed resulting from a decrease in electricity sales or demand (i.e., the under-recovery of revenue as
determined through a reconciliation of billed distribution revenue to the annual revenue target approved by the PUC
in a general rate case) is ultimately recovered from all electric customers through the RDM. See Rhode Island
Public Utilities Commission Order No. 20745 in Docket No. 4206 (May 25, 2012),

® See Attachment DIV 1-2-2 to the Company’s response to Division 1-2.
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C. In the benefit-cost analysis of the Electric Transportation Initiative, the “Lost” Utility
Revenue cost is treated as a Net Utility Revenue Increase benefit in the RIM because the
increased electric sales from electric vehicle charging offsets the total cost of the project
paid by all customers. The calculation of Net Utility Revenue Increase for the Electric
Transportation Initiative is shown on tab 6, rows 406 and 508 of Attachment DIV 1-1-3
to the Company’s response to Division 1-1.

d. In the benefit-cost analysis of the Electric Heat Initiative, the “Lost” Utility Revenue cost
is treated as a Change in Utility Revenue benefit. Similar to the Electric Transportation
Initiative, the increased sales revenue from electric heating usage offsets the total cost of
the project paid by all customers. The calculation of the Change in Utility Revenue
benefit is shown on tab 11, row 143 of Attachment DIV 1-1-3.

e. The “Lost” Utility Revenue cost is not applied in the benefit-cost analysis of the
Company-Owned Solar Facilities and Income Eligible Rewards Program. The omission
of this notation in the “Company-Owned Solar” column of the table shown on page 4 of
Appendix 2.1 of the Company’s Power Sector Transformation Plan is in error.

f. The “Lost” Utility Revenue cost is not applied in the benefit-cost analysis of the Energy
Storage System Investments. The omission of this notation in the Company-Owned
Storage column of the table shown on page 4 of Appendix 2.1 of the Company’s Power
Sector Transformation Plan was in error.

g. Please note that the Company did not calculate or present Utility Cost Test (UCT) results
for any of the proposed PST projects; the references to the UCT in Appendix 2.1 of the
Company’s Power Sector Transformation Plan represent an element of the process
followed by the Company and its consultants to develop the benefit-cost analysis
methodology ultimately employed. The notation in the UCT column of the table shown
on Page 4 of Appendix 2.1 represents the potential applicability of project-specific
variations of the “Lost” Utility Revenue cost to a UCT, for example positive changes in
revenue that may reduce the total net cost of a project incurred by a utility and its
customers.

(This response is identical to the Company’s response to Division 10-8 in Docket No. 4770).
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Division 3-9

Request:

Regarding the Monthly Peak Demand Reduction incentive and the annual targets contained in
Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets
ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please provide the rationale for only allocating 1.75 basis points to the achievement of
the associated target, whereas the Annual Peak Demand Reduction incentive target is
allocated 12 basis points.

Response:

a. In general, the Company expects that peak reductions will be supported by a number of
programs and resources, including energy efficiency, energy storage, distributed
generation, grid modernization efforts (e.g., volt-var optimization (VVO) deployment),
and demand response. The Company’s proposed Electric Heat Initiative and Energy
Storage System, both included in the PST Plan (See Schedule PST-1, Chapters 6 and 7,
respectively), are expected to make very small contributions toward the peak reduction
targets. The Company’s proposed VVO expansion, included in Narragansett Electric’s
Fiscal Year 2019 Infrastructure, Safety, and Reliability Plan, will also contribute to the
peak reduction targets. Although all of these programs will contribute to peak demand
reductions, achievement of the targets will require incremental effort by the Company
beyond these programs. The Company expects that it will have to develop an appropriate
program to manage monthly peak loads in support of achieving the proposed targets.
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Cost associated with energy efficiency and demand response will be recovered from
customers through the Energy Efficiency Program Charge, as provided for under the
Energy Efficiency Program Provision. Costs associated with other ongoing Company
efforts will be recovered through base distribution rates. Costs associated with the
Electric Heat Initiative and Energy Storage System would be recovered through the PST
Factors. Costs associated with the Company’s planned expansion of VVO would be
recovered through the ISR Factors.

As described in Schedule PST-1, Chapter 9, the Company has not conducted a complete
cost-benefit analysis of achieving these targets. The initiatives described above are
intended to serve multiple objectives — therefore, it would not be appropriate to include
the full costs of these programs in a cost-benefit analysis of these targets. Further, the
Company expects to develop new programs in support of these targets, but these
programs (and their costs) have yet to be defined. The Company estimated potential
customer savings that could result from the achievement of this target. Please see
Schedule PST-1, Chapter 9, Page 19 for discussion of this calculation and Schedule PST-
1, Chapter 9, Table 9-19 (Bates Page 180 of PST Book 1).

Please see Attachment DIV 3-9-1 and Attachment DIV 3-9-2 for the calculations
described in part c. above.

As Schedule PST-1, Chapter 9, Table 9-19 demonstrates, basis points were allocated for
this incentive such that customers retain between two-thirds and three-fourths of
estimated transmission savings. The Company has similarly designed the Annual Peak
Demand Reduction metric to ensure that the vast majority of savings would be returned
to customers. As Tables 9-18 and 9-19 (copied below) suggest, the potential benefits
from avoided capacity costs due to reduction in annual peak demand are expected to be
considerably larger than the transmission cost savings due to reduction in monthly peak
demand, and justify the larger basis point allocation to the Annual Peak Demand
Reduction metric. (Note that to avoid double counting, the Company did not attribute any
capacity savings from the month where the annual peak occurs to the Monthly Peak
Demand Reduction metric).
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74



The Narragansett Electric Company
d/b/a National Grid
RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests

Issued January 12, 2018

Table 9-18: Comparison of Benefits and Incentive Value for Forward Capacity Market

Peak Demand Reduction

NPV of Benefit

in2022Dueto NPV of2021 NPV of Value

2019-2021 Value of of Incentive

Targets Incentive (2019-2021)
Minimum S 2,594,124 $ 285,752 S 886,970
Target S 4,816,010 S 571,505 S 1,773,940
Maximum S 6,901,576 S 857,257 S 2,660,910

Table 9-19: Potential Savings and Company Earnings from Monthly Transmission Peak

Reductions
NPV of
Customer NPV of Share of
Savings (2019- Incentive Savings to
2021) (2019-2021) Customer
Minimum $575,166 S 147,828 0.74
Target $779,652 S 258,700 0.67
Maximum $1,016,979 S 369,571 0.64

(This response is identical to the Company’s response to Division 10-9 in Docket No. 4770.)
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Benefits and Savings Comparisons for PIMs

Key Inputs and Assumptions
Discount Rate:

Value of a Basis Point:

RNS Transmission Rate

THE NARRAGANSETT ELECTRIC COMPANY
d/b/a NATIONAL GRID

RIPUC Docket No. 4780

Attachment DIV 3-9-1

Source/Notes Values
Company WACC 0.075
Revenue Requirements Calculations
2019 2020 2021
$ 59,493 $ 60526 $ 63,602
RNS rate 6/1/17-5/31 2018, assumed
for 2019-2021 110.35 kW-yr

9.20 kW-month

Page 1 of 1
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Transmission Savings and Value of Incentive Comparision

Monthly Peak Tarkets (Annual sum of MW reduced, year over year)

THE NARRAGANSETT ELECTRIC COMPANY
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Attachment DIV 3-9-2

Page 1 of 1

2019 2020 2021 Basis Points
28 23 26 1.00
36 34 36 1.75
47 44 46 2.50
Annual Value of Incremental Transmission Cost Savings
2018 2019 2020 2021 2022
Min 0% 254076 $ 214,880 $ 243,504 $575,166
Target 0% 328329 $ 308,927 $ 329,679 $779,652
Max 0% 431216 $ 403,864 $ 425,667 $1,016,979
Annual Value of Incentive at Target Levels
2018 2019 2020 2021 2022
Min 0$% 59,493 $ 60,526 $ 63,602 147,828
Target 0% 104113 $ 105,921 $ 111,304 258,700
Max 0$ 148,734 $ 151,316 $ 159,006 369,571
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Division 3-10

Request:

Regarding the Annual Peak Demand Reduction incentive and the annual targets contained in
Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets
ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

Response:

a. In general, the Company expects that peak reductions will be supported by a number of

programs and resources, including energy efficiency, energy storage, distributed
generation, grid modernization efforts (e.g., volt-var optimization (VVO) deployment),
and demand response. The Company’s proposed Electric Heat Initiative and Energy
Storage System, both included in the PST Plan (See Schedule PST-1, Chapters 6 and 7,
respectively), are expected to make very small contributions toward the annual peak
reduction targets. The Company’s proposed VVO expansion, included in Narragansett
Electric’s Fiscal Year 2019 Infrastructure, Safety, and Reliability (ISR) Plan, will also
contribute to the peak reduction targets. Although all of the programs will contribute to
annual peak demand reductions, achievement of the targets will require incremental effort
by the Company beyond these programs. The Company has not yet defined these
incremental programs or activities.
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b. Cost associated with energy efficiency and demand response will be recovered from
customers through the Energy Efficiency Program Charge, as provided for under the
Energy Efficiency Program Provision. Costs associated with other ongoing Company
efforts will be recovered through base distribution rates. Costs associated with the
Electric Heat Initiative and Energy Storage System would be recovered through the PST
Factors. Costs associated with the Company’s planned expansion of VVVO would be
recovered through the ISR Factors.

C. As described in Schedule PST-1, Chapter 9, the Company has not conducted a complete
cost-benefit analysis of achieving these targets. The initiatives described above are
intended to serve multiple objectives — thus, it would not be appropriate to include the
full costs of these programs in a cost-benefit analysis of these targets. Further, the
Company expects to develop new programs in support of these targets, but these
programs (and their costs) have yet to be defined. However, the Company described its
approach to valuing the potential annual benefits to customers on Schedule PST -1,
Chapter 9 (Bates Pages 179-180 of PST Book 1), copied below:

While the Company has set annual Forward Capacity Market Peak Demand
Reduction targets for the years 2019-2021, it is important to note that these
reductions will not result in material capacity costs savings in the FCA until 2022.
In the years 2020 and 2021, customers could expect to benefit from some savings
through a reduced capacity share. The Company expects that MW reductions
made in support of the 2019-2021 targets will be maintained for the duration of
project lives." To illustrate the magnitude of potential annual savings, the
Company estimated the net present value (NPV) of the annual value, in the year
2022, of the benefits from avoided capacity needs due to the achievement of the
2019-2021 targets. Comparing this value against the NPV of the annual value of
the incentive in 2021, and against the NPV of the incentive over the period 2019-
2021, demonstrates that the incentive represents a small fraction of the overall
benefits being created, particularly given that these benefits will carry well
beyond 2022.

Table 9-18: Comparison of Benefits and Incentive Value for Forward
Capacity Market Peak Demand Reduction

! An exception to this might be called demand response events; however, the Company expects to be able to grow
demand response enrolled and participating capacity as programs ramp up, such that it can be expected that the same
reductions are achieved (and expanded) from year to year.
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NPV of Benefit

in2022Dueto NPV of2021 NPV of Value
2019-2021 Value of of Incentive
Targets Incentive (2019-2021)

Minimum
Target
Maximum

2,594,124 S 285,752 S 886,970
4,816,010 S 571,505 S 1,773,940
6,901,576 S 857,257 S 2,660,910

The Company also provided an estimate of potential customer savings in 2020 and 2021
due to generation capacity share reductions from the achievement of these targets in its
response to Division 1-51, which is attached as Attachment 3-10-1.

The analysis summarized in Table 9-19 is provided in Attachment DIV 3-10-2 and
Attachment DIV 3-10-3.

(This response is identical to the Company’s response to Division 10-10 in Docket No. 4770.)
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Estimate of potential savings from capacity share reductions in 2020 and 2021 due to Forward Capacity Market peak reduction target

1. Approximation of projected capacity share of total ISO-NE peak based on peak forecast
a. Peak Forecast

2019 2020
Company 1,691 1,679
ISO-NE 26,409 26,298
b. Capacity share 0.0640 0.0638
Note: assumes 100% peak coincidence in both years; ISO-NE forecast from 2017 ISO-NE CELT Report, reference case accounting for BTM PV and passive DR;
Company forecast adjusted for PV and energy efficiency
2. Estimate of change in capacity share calculated in CY 2019 and 2020 due to achievement of peak reduction targets
a. Peak Reduction Targets for 2019 and 2020 Expressed as Incremental Reduction to Company Forecast

2019 2020
Min 7 13
Target 13 27
Max 22 42
b. Company Peak Adjusted for Targets (1.a-2.a) c. ISO-NE Peak Adjusted for Company Targets (1.a-2.a)

2019 2020 2019 2020
Min 1,684 1,666 Min 26,403 26,285
Target 1,677 1,651 Target 26,396 26,271
Max 1,668 1,637 Max 26,387 26,256
d. Capacity Share after Target Achievement (2.b/2.c) e. Change in Capacity Share after Target Achievement (1.b-2.d)

2019 2020 2019 2020
Min 0.0638 0.0634 Min 0.0002 0.0005
Target 0.0635 0.0629 Target 0.0005 0.0010
Max 0.0632 0.0623 Max 0.0008 0.0015
3. Calculation of CY 2020 and 2021 Savings
Relevant CY 2021 Capacity Load Obligation and NRCP by Month

CCP 2019-2020 CCP 2020-2021
2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09 2020-10 2020-11 2020-12
a. Capacity Load Obligation (MW) N/A N/A N/A N/A N/A 34,284 34,284 34,284 34,284 34,544 34,544 34,544
b. NRCP ($/kW-month) N/A N/A N/A N/A N/A 6.341 6.341 6.341 6.341 6.325 6.325 6.324
Source: ISO-NE Forward Capacity Market Net Regional Clearing Price and Effective Charge-Rate Forecast
c. 2020 Avoided MW of CLO due to reduced 2019 capacity share (3.a*2.e)
2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09 2020-10 2020-11 2020-12

Min 8.33 8.33 8.33 8.33 8.40 8.40 8.40
Target 16.24 16.24 16.24 16.24 16.36 16.36 16.36
Max 27.13 27.13 27.13 27.13 27.34 27.34 27.34
d. 2020 Savings (3.c*3.b*1000) Total
Min S 52,838 S 52,838 S 52,838 S 52,838 S 53,105 $ 53,105 $ 53,096 $ 370,660
Target S 102,988 $ 102,988 S 102,988 $ 102,988 S 103,507 $ 103,507 S 103,491 $ 722,456
Max S 172,044 S 172,044 S 172,044 S 172,044 S 172,911 $ 172,911 S 172,884 $ 1,206,880

Relevant CY 2021 Capacity Load Obligation and NRCP by Month

CCP 2020-2021 CCP 2021-2022
2021-01 2021-02 2021-03 2021-04 2021-05 2021-06 2021-07 2021-08 2021-09 2021-10 2021-11 2021-12
e. Capacity Load Obligation (MW) 34,544 34,544 34,544 34,544 34,544 34,544 34,544 34,544 34,544 34,544 34,544 34,544
f. NRCP ($/kW-month) 6.324 6.324 6.324 6.325 6.325 6.325 6.325 6.325 6.325 6.325 6.325 6.325

Source: ISO-NE Forward Capacity Market Net Regional Clearing Price and Effective Charge-Rate Forecast (forecast for CCP 2021-2022 not available, so values assumed to remain at 5/2021 levels)
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g- 2021 Avoided MW of CLO due to reduced 2020 capacity share (3.e*2.e)

Min
Target
Max

f. 2021 Savings (3.g*3.f¥1000)
Min

Target

Max

2021-01

15.97
33.73
51.59

101,003
213,332
326,227

2021-02
15.97
33.73
51.59
S 101,003
S 213,332
S 326,227

2021-04

2021-03
15.97
33.73
51.59
S 101,003 $
S 213332 $
S 326,227 S

15.97
33.73
51.59

101,019
213,366
326,279

2021-05
15.97
33.73
51.59
$ 101,019
$ 213,366
$ 326,279

2021-06
15.97
33.73
51.59
S 101,019
S 213,366
S 326,279

2021-07
15.97
33.73
51.59
$ 101,019
$ 213,366
$ 326,279

2021-08
15.97
33.73
51.59
S 101,019
S 213,366
S 326,279

2021-09
15.97
33.73
51.59
$ 101,019
$ 213,366
$ 326,279

2021-10
15.97
33.73
51.59
S 101,019
S 213,366
S 326,279

THE NARRAGANSETT ELECTRIC COMPANY

d/b/a NATIONAL GRID
RIPUC Docket No. 4780
Attachment DIV 3-10-1

Page 2 of 2

2021-11 2021-12

15.97 15.97

33.73 33.73

51.59 51.59

Total

$ 101,019 $ 101,019 $ 707,130
$ 213,366 $ 213,366 $ 1,493,560
$ 326279 $ 326,279 $ 2,283,953
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Benefits and Savings Comparisons for PIMs

Key Inputs and Assumptions Source/Notes Values
Discount Rate: Company WACC 0.075
Value of a Basis Point: Revenue Requirements Calculations

2019 2020 2021
$ 59493 $ 60526 $ 63,602
RNS rate 6/1/17-5/31 2018, assumed

RNS Transmission Rate for 2019-2021 110.35 KW-yr
9.20 kW-month
Avoided Unit Cost of Electric Capacity AESC 2015 Update - Appendix B Below $/MW-yr
2018 2019 2020 2021 2022 2023 2024 2025

$ - $ - $ - $ - $ 151,748 $ 145443 $ 154,497 $ 173,685



FCM Savings and Value of Incentive Comparision

FCM Peak Tarkets (MW reduced, year over year)
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Targets 2019 2020 2021 Basis Points
22 18 19 6
29 26 26 12
38 31 31 18
FCM Peak Targets expressed as MW reductions relative to Company forecast including EE and solar impacts
Note: these values were used for calculating FCM benefits
Targets 2019 2020 2021
7 13 25
13 27 46
22 42 65
Annual Capacity Benefits 2018 2019 2020 2021 2022 NPV
Min 0 0 0 0% 3,724,200 $ 2,594,124
Target 0 0 0 0% 6,914,005 $ 4,816,010
Max 0 0 0 0% 9,908,105 $ 6,901,576
Annual Value of Incentive at Target Levels
2018 2019 2020 2021 2022 NPV
Min 0% 356,961 $ 363,159 $ 381,613 $ 886,970
Target 0% 713921 $ 726,317 $ 763,227 $ 1,773,940
Max 0$ 1070882 $ 1,089,476 $ 1,144,840 $ 2,660,910
Present Value of 2021 Incentive
2018 2019 2020 2021 2022 NPV
0 0 0% 381,613 $ 285,752
0 0 0% 763,227 $ 571,505
0 0 0 $ 1,144,840 $ 857,257
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Division 3-11

Request:

Regarding the Off-Peak Charging Rebate Pilot Participation incentive and the annual targets
contained in Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.
Response:
a. Achievement of these targets will be driven by the Company’s proposed Off-Peak

Charging Rebate Pilot, which is described in Schedule PST-1, Chapter 5, Section 2.1.

b. The costs of the Off-Peak Charging Rebate are included in the PST Plan and will be
recovered through the PST Factors.

C. Yes, the Company conducted a cost-benefit analysis of the Off-peak Charging Rebate
Pilot, based on based on the target participation levels included in Schedule PST-1,
Chapter 9,Table 9-4.

d. The Company has provided this analysis in machine-readable format in the response to
Division 1-1. Please see the electronic version of Attachment DIV 1-1-3, and refer to
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tabs 3 through 7 in that attachment. A summary of this analysis is included in the table

below.
Electric Vehicles -- Off Peak Rebate
Forward Commitment: Capacity Value S -
%’ Energy Supply & Transmission Operating Value of Energy Provided or
< Saved $ 43,185
@ Greenhouse Gas (GHG) Externality Costs S 6,897
5
o Total S 645,482

e. Although the limited size of the proposed Off-peak Charging Rebate pilot prevents it
from demonstrating positive quantified net benefits as a stand-alone program in the
Company’s benefit-cost analysis, the Company believes that the proposed size of the
incentive is justified due to the value placed on the transition to time-varying rates in
Docket 4600, and the value that this program will provide in understanding customer
response to time-differentiated price signals. The program is also important to the State’s
ZEV and GHG near-term goals because it provides a timely means to reward off-peak
charging by many electric vehicle drivers during the period before time-varying rates are
implemented. The pilot will improve the economics of electric vehicle ownership and
help ensure that additions of new load from participating electric vehicle owners are
concentrated during off-peak hours. Notably, because the program as proposed is limited
to a three-year period, the benefit-cost analysis does not recognize potential avoided
generation capacity costs that would occur due to avoided peak demand over the course
of a longer term program.

(This response is identical to the Company’s response to Division 10-11 in Docket No. 4770.)
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Division 3-12

Request:

Regarding the Distributed Generation (“DG”) — Friendly Substations incentive and the annual
targets contained in Appendix 10.10 (as R.I.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.

Response:

a. The Company’s 3VO0 Program, proposed in Narragansett Electric’s Fiscal Year 2019
(FY19) Infrastructure, Safety, and Reliability (ISR) Plan, will support the installation of
3V0 protective devices in Rhode Island substations on a priority basis, thereby supporting
achievement of these targets.

b. The costs of the 3V0 Program would be recovered through the ISR Factors, as proposed
in Narragansett Electric’s FY19 ISR Plan.

C. The Company has not conducted a cost-benefit analysis associated with achievement of

the proposed targets. As discussed in Schedule PST-1, Chapter 9 (Bates Page 181 of PST
Book 1), the Company has not quantified the net benefits to customers from these efforts,
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because the assumptions that would have to be made about the timing of distributed
generation installations absent these investments, the number and size of installations
accelerated, and the specific distributed generation technology being installed are subject
to a high degree of subjectivity and uncertainty.

d. Please see the Company’s response to part c. above.

e. The Company has allocated up to 10 basis points for this metric at the maximum target
levels because of this metric’s direct support of the State’s renewable energy goals, and
in recognition of the role that these investments will play in support of accelerating the
benefits from distributed generation. The Company is committed to supporting a carbon-
free future and realizes this is a fundamental design shift needed to advance
interconnection of large quantities of distributed generation, thereby expediting the
achievement of the benefits from these resources, including reductions in CO, and
criteria pollutant emissions, avoided energy and capacity costs, and avoided renewable
energy credit costs. The Company has allocated more basis points to this metric than
other distributed energy resource metrics in recognition of its importance to the State’s
renewable energy goals.

(This response is identical to the Company’s response to Division 10-12 in Docket No. 4770.)
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Division 3-13

Request:

Regarding the Demand Response — Residential Participation incentive and the annual targets
contained in Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a.

Please provide the historical number of enrolled residential customers, by month, in the
ConnectedSolutions program. Please provide the requested data in machine-readable
format with all formulas intact.

Please provide the magnitude of any incentives offered to customers through the
ConnectedSolutions program, including any changes in incentive levels over time. Please
provide the requested data in machine-readable format with all formulas intact.

Please provide the historical costs of operating the ConnectedSolutions program by cost
category. Please provide the costs by month, or in the most granular format available.
Please provide the requested data in machine-readable format with all formulas intact.

Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets that will be developed in the 2019 energy efficiency plan.

Please explain how the costs associated with (d) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

If the answer to (f) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

Please explain why the allocated basis points for this incentive are reasonable when the
targets have not yet been developed.

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness
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Response:

a. Please see the table below and Attachment DIV 3-13, which show the number of
customers and thermostats in the Connected Solutions Program in Rhode Island since the
beginning of the program in 2016.

# of # of
LT et Thermostats | Customers

May 30 30

June 97 84

July 176 140

August 225 175

2016 September 301 229
October 326 250

November 394 300

December 450 340

January 490 365

February 563 421

March 605 454

April 620 465

May 623 468

June 717 546

2017 July 1070 811
August 1161 876

September 1185 896

October 1208 919

November 1212 929

December 1220 934

b. Please see the table below and Attachment DIV 3-13.

. Honeywell and
Customer Incentive Type Nest Thermostats ecobee Thermostats
Subscription Incentive 0 $25
Incentive After 1% Summer $40 $25*
Incentive After Every *
Following Summer $40 $25

*For Honeywell and ecobee thermostat, the after-summer incentive is only paid if customers
participate in at least 75 percent of demand response events.

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness
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C.

Please see the table below and Attachment DIV 3-13.

Program,
- Sales,
P!a'f‘”'”g. Technical Participant
Year Month Administration, . : Total
: Assistance, and | Incentive
Marketlng_, and Training
Evaluation
January $617 $0 $0 $617
February $617 $0 $0 $617
March $7,685 $0 $0 $7,685
April $1,798 $0 $0 $1,798
May $2,672 $0 $0 $2,672
2016 June $3,872 $0 $0 $3,872
July $617 $0 $0 $617
August $3,956 $52,200 $150 $56,306
September $5,960 $300 $0 $6,260
October $11,227 $32,135 $0 $43,362
November $3,494 $225 $50 $3,769
December $56,053 $34,305 $9,026 $99,384
January $428 $10,178 $0 $10,606
February $3,600 $2,051 $0 $5,651
March $23,310 $0 $36,240 $59,550
April $19,945 $9,961 $1,500 $31,405
May $4,425 $5,179 $0 $9,604
2017 June $73,206 $793 $0 $73,999
July $31,026 $60,775 $0 $91,801
August $15,317 $0 $0 $15,317
September $3,905 $0 $0 $3,905
October $37,667 $0 $0 $37,667
November $29,541 $6,647 $5,725 $41,913
December $62,548 $600 $0 $63,148
Total $403,481 $215,348 $52,691 $671,520
d. Achievement of the Demand Response — Connected Solutions Participation targets,

which will be developed under the Company’s Annual Energy Efficiency (EE) Plan for
2019, will be supported by the Company’s implementation of the Connected Solutions
program, which the Company intends to include in the Annual EE Plan for 20109.
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e. Assuming that the Connected Solutions program is included in the Company’s Annual
EE Plan for 2019, the Company would recover the costs of the program through the
Energy Efficiency Program Charge under the Energy Efficiency Program Provision.
However, because demand response program such as Connected Solutions are also
consistent with the goals of the Power Sector Transformation Initiative, namely to control
the long-term costs of the electric system and to give customers more energy choices and
information, the Company may, at a later date, opt to include this program under the
Power Sector Transformation (PST) Plan and recover associated costs in accordance with
the PST Provision.

f. As noted in the Company’s response to part a. above, the targets for this metric have not
yet been developed. The Company has not conducted a cost-benefit analysis related to
this metric at this time. Note that the pilot costs may not reflect future costs because the
Company is actively pursuing methods to reduce operating costs in 2018.

g. See the Company’s response to part f. above.

h. As noted in Schedule PST-1, Chapter 9, Page 11 (Bates Page 172 of PST Book 1), the

basis points allocated to this incentive were intended to illustrate the potential size of the
incentive.

(This response is identical to the Company’s response to Division 10-13 in Docket No. 4770.)
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Year Month # of Thermostats # of Customers
May 30 30
June 97 84
July 176 140
2016 August 225 175
September 301 229
October 326 250
November 394 300
December 450 340
January 490 365
February 563 421
March 605 454
April 620 465
May 623 468
2017 June 717 546
July 1070 811
August 1161 876
September 1185 896
October 1208 919
November 1212 929
December 1220 934
Incentive payments
Customer Nest Honeywell and
Incentive Thermostats ecobee
Type Thermostats
Subscrlptlon 0 25
Incentive
Incentive After
1° Summer $40 $25
Incentive After
Every $40 $25
Following
Summer
Monthly costs by category
P;::r:rr::;:ft?:rlnng Sales, Technical Participant
Year Month ) ’ Assistance, and . Total
Marketing, and .. Incentive
% Training
Evaluation
January $617 S0 S0 $617
February $617 S0 S0 $617
March $7,685 S0 S0 $7,685
April $1,798 S0 S0 $1,798
May $2,672 S0 S0 $2,672
2016 June $3,872 S0 S0 $3,872
July $617 $0 $0 $617
August $3,956 $52,200 $150 $56,306
September $5,960 $300 S0 $6,260
October $11,227 $32,135 S0 $43,362
November $3,494 $225 $50 $3,769
December $56,053 $34,305 $9,026 $99,384
January $428 $10,178 S0 $10,606
February $3,600 $2,051 S0 $5,651
March $23,310 S0 $36,240 $59,550
April $19,945 $9,961 $1,500 $31,405
May $4,425 $5,179 $0 $9,604
2017 June $73,206 $793 S0 $73,999
July $31,026 $60,775 S0 $91,801
August $15,317 S0 S0 $15,317
September $3,905 S0 S0 $3,905
October $37,667 S0 S0 $37,667
November $29,541 $6,647 $5,725 $41,913
December $62,548 $600 S0 $63,148
Total $403,481 $215,348 $52,691 $671,520
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Division 3-14

Request:

Regarding the Demand Response — C&I Participation incentive and the annual targets contained
in Appendix 10.10 (as R.I.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the Company’s current C&I demand response programs, and when each
program began.

b. Please provide the historical number of enrolled C&I customers, by month, in the
Company’s current C&I demand response programs. Please provide the requested data in
machine-readable format with all formulas intact.

C. Please provide the magnitude of any incentives offered to customers through the
Company’s C&I demand response programs, including any changes in incentive levels
over time. Please provide the requested data in machine-readable format with all
formulas intact.

d. Please provide the historical costs of operating the Company’s C&I demand response
programs by cost category. Please provide the costs by month, or in the most granular
format available. Please provide the requested data in machine-readable format with all
formulas intact.

e. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets that will be developed in the 2019 energy efficiency plan.

f. Please explain how the costs associated with (e) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

g. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

h. If the answer to (g) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness



The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Please explain why the allocated basis points for this incentive are reasonable when the

targets have not yet been developed.

Response:

a.

The Company has one demand response program for C&I customers. The program
began during the Summer of 2017. The responses provided below are based on that
single year of results for the program.

The Company’s demand response program for C&I customers aims to help customers
reduce their energy use when the grid is at peak demand.

The Company and its vendors help customers identify strategies and technologies that
will help customers reduce their energy use at peak times. Through a competitive RFP
process, the Company selected three approved curtailment service providers (CSPs) to
guide customers through this process. Through another competitive RFP process, the
Company procured a demand response management system (DRMS) to identify when the
grid will be at peak demand, notify vendors and customers of peak events, and measure
each customer’s reduction in energy use during demand response events.

The program is set up to run in June, July, August, and September of each program year.
The Company may call demand response events on any weekday (except holidays)
between the hours of 2-5 PM. On average, three to five demand response events will be
called every year. The Company will not call more than seven events in a single year.

Customers and vendors are paid incentives based on their performance. The vendors and
customers split the incentive amounts based on negotiations between the customers and
the vendor. However, historically, customers have always received the majority of the
incentives paid.

Please see the table below and Attachment DIV 3-14.

Customers Who Signed Up

ey During That Month
April 2017 7
May 2017 18
June 2017 7
Total 32

Please see the table below and Attachment DIV 3-14.
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Incentives 2017 2018
noontve | S200Kw-Year Sear
Energy $0.75/kWh During $0
Incentive =~ Demand Response Events
d. Please see the table below and Attachment DIV 3-14.
Year Month Program Sales, Participant | Total
Planningand | Technical | Incentive
Administration, | Assistance,
Marketing, and and
Evaluation Training
Jan $0 $0 $0 $0
Feb $0 $0 $0 $0
Mar $0 $0 $0 $0
April $0 $0 $0 $0
May $0 $0 $0 $0
2017 June $53.48 $0 $0 $53
July $3,422.72 $0 $0 $3,423
August $3,422.72 $0 $0 $3,423
Sep $2,567.04 $3,548 $0 $6,115
Oct $3,810.68 $7,096 $0 $10,907
Nov $3,422.72 $3,548 $0 $6,971
Dec $460.86 $5,793 $248,457 | $254,711
Total $17,160 $19,985 $248,457  $285,602
e. Achievement of the Demand Response — C&I Participation targets which will be

developed under the Company’s Annual Energy Efficiency (EE) Plan for 2019 and will
be supported by the Company’s implementation of its C&I demand response program,
which the Company intends to include in the Annual EE Plan for 20109.

Assuming that the Company’s C&I demand response program is included in the

Company’s Annual EE Plan for 2019, the Company would recover the costs of the

program through the Energy Efficiency Program Charge under the Energy Efficiency

Program Provision. However, because demand response programs are also consistent
with the goals of the Power Sector Transformation Initiative, namely to control the long-
term costs of the electric system and to give customers more energy choices and
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information, the Company may, at a later date, opt to include this program under the PST
Plan and recover associated costs in accordance with the PST Provision.

g. As noted in the Company’s response to part a., the targets for this metric have not yet
been developed. The Company has not conducted a cost-benefit analysis related to this
metric at this time. However, the Company expects a cost-benefit analysis of its current
C&I Demonstration program to be available in at the end of the first quarter of 2018.

h. See the Company’s response to subpart (g) above.

I. As noted in the Schedule PST-1, Chapter 9, Page 11 (Bates Page 172 of PST Book 1), the

basis points allocated to this incentive were intended to be illustrative of the potential size
of the incentive.

(This response is identical to the Company’s response to Division 10-14 in Docket No. 4770.)
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Page 1 of 1
Enrolled C&I Customers by Month
Month Custom.ers Who Signed Up
During That Month
Apr-2017 7
May-2017 18
Jun-2017 7
Total 32
Incentives for Participating Customers
Incentives 2017 2018
Capacity Incentive $20/kW-Year $35/kW-Year
$0.75/kWh During Demand
Energy Incentive Response Events S0
Costs by Category
Year Month Program Planning Sales, Participant Total
and Technical Incentive
Administration, Assistance,
Marketing, and |and Training
Evaluation
Jan S0 S0 $0 $0
Feb $0 $0 $0 S0
Mar S0 S0 S0 $0
April $0 $0 $0 $0
May S0 $0 $0 $0
2017 June $53.48 S0 S0 $53
July $3,422.72 S0 ) $3,423
August $3,422.72 SO SO $3,423
Sep $2,567.04 $3,548 S0 $6,115
Oct $3,810.68 $7,096 SO $10,907
Nov $3,422.72 $3,548 S0 $6,971
Dec $460.86 S5,793 $248,457 $254,711
Total $17,160 $19,985 $248,457 $285,602
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Division 3-15

Request:

Regarding the Electric Heat Program incentive and the annual targets contained in Appendix
10.10 (as R.1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets
ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.

Response:

a. The Company will undertake four categories of activities and investments to achieve the

targets. These four categories, which are outlined in Schedule PST -1, Chapter 6, Pages
1-15 (Bates Pages 121-135 of PST Book 1), include: (i) partial utility ownership of
ground-source heat pumps for large commercial and industrial building owners; (ii)
ground- and air-source heat pump equipment incentives for residential customers,
including income-eligible customers; (iii) community-based outreach; and (iv)
oil/propane dealer training programs. Together, these actions are intended to accelerate
efficient heat electrification in Rhode Island, delivering cost savings to participating
customers and realizing CO, emission reductions. Achieving these targets will require
the Company to: achieve effective targeting highly-emitting customers; maximize
participation on a fixed incentive budget; partner with local communities to achieve
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customer conversions; support the development of a robust installer base; and encourage
proper system design and utilization.

The costs of the Electric Heat Initiative will be included in the Power Sector
Transformation (PST) Plan and recovered through the PST Factors.

The Company has conducted a cost-benefit analysis of the Electric Heat Initiative. This
analysis assumed the achievement of the midpoint targets.

Please see the electronic version of Attachment DIV 1-1-3, tabs 8 through 12, for the
cost-benefit analysis of the Electric Heat Initiative.

As the Company notes in Schedule PST-1, Chapter 9, Section 4.2 (Bates Page 181 of
PST Book 1), although the quantified net benefits of the Electric Heat Initiative suggest
that customers would retain only about 25 percent of the net benefits under the proposed
incentive, the proposed maximum incentive equal to two basis points annually is
warranted given that the Electric Heat Initiative provides important economic
development benefits that have not been quantified in the benefit-cost analysis. In
particular, the program will support the growth in the state of a labor-intensive sector
with a direct positive impact on the building trades.

(This response is identical to the Company’s response to Division 10-15 in Docket No. 4770.)
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Division 3-16

Request:

Regarding the Electric Vehicles incentive and the annual targets contained in Appendix 10.10 (as
R.1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets
ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.

Response:

a. The Company intends to achieve these targets through its activities under the Electric

Transportation Initiative, described in Schedule PST-1, Chapter 5, Pages 1-19 (Bates
Pages 101-120 of PST Book 1). As described in that chapter, the Company is proposing
a three-year, multi-part Electric Transportation Initiative to meaningfully accelerate
electrification of transportation in Rhode Island through multiple market development
strategies. The initiative is comprised of six components:

1. Off-Peak Charging Rebate Pilot

2. Charging Station Demonstration Program

3. Discount Pilot for Direct Current Fast Charging Station Accounts
4. Transportation Education and Outreach
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5. Company Fleet Expansion
6. Initiative Evaluation

The costs of the Electric Transportation Initiative are included in the Power Sector
Transformation (PST) Plan and will be recovered through the PST Factors.

The Company has conducted a cost-benefit analysis of the Electric Transportation
Initiative. The calculated benefits in this analysis are linked to the number of incremental
electric vehicles in the model, which is derived using assumptions on electric vehicle
enablement per charging station. Although not linked to the incentive targets in
Appendix 10.10 specifically, the incremental electric vehicles in the model fall within the
Minimum and Target range in 2019, and the Target and Maximum range in 2020 and
2021. Thus, the benefit-cost analysis provides a reasonable representation of the net
benefits that would accrue at target levels.

The Company has provided the analysis described in part c. in machine-readable format
in the response to Division 1-1. Please see the electronic version of Attachment DIV 1-1-
3, and refer to tabs 3 through 7 in that attachment.

Please see the Company’s discussion in Schedule PST-1, Chapter 9, Page 20, and Table
9-20 on Page 21 (Bates Pages 181-182 of PST Book 1). As the Company indicates in
that schedule, the Company’s earnings at the Maximum level would be such that 60
percent of the net benefits as estimated in the analysis described in part c. would remain
with customers. Expected net benefits at the Maximum target levels would actually be
higher than estimated in that analysis, given that the number of incremental electric
vehicles would be greater than was assumed. Therefore, customers’ share of net benefits
after the incentive is paid would actually be higher than 60 percent.

(This response is identical to the Company’s response to Division 10-16 in Docket No. 4770.)
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Division 3-17

Request:

Regarding the Behind the Meter Storage incentive and the annual targets contained in Appendix
10.10 (as R.1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.

Response:

a. As discussed in Schedule PST — 1, Chapter 9, the Company does not have a program in
place to encourage behind-the-meter storage, and the Company is not proposing one at
this time. However, the Company is committed to working with interested customers to
evaluate opportunities for storage. Achievement of these targets would be supported by
these efforts.

b. The Company has not proposed any new costs associated with the activities in support of
achieving these targets.

C. The Company has not conducted a cost-benefit analysis for the achievement of these
targets.
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d. See response to part c. above.

e. The Company’s proposed incentive of up to two basis points is intended to provide a
modest but meaningful incentive to promote effective customer engagement on behind
the meter storage and exploration of customer opportunities to achieve savings and
provide system benefits through storage.

(This response is identical to the Company’s response to Division 10-17 in Docket No. 4770.)

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness
104



The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Division 3-18

Request:

Regarding the Company-Owned Storage incentive and the annual targets contained in Appendix
10.10 (as R.1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable, given that
the Company will presumably earn a return on the storage investment.

Response:

a. The Company’s proposed Energy Storage System described in Schedule PST- 1, Chapter
7 would contribute to achieving this target. In addition, the Company expects to
continually evaluate the business case for storage and has set targets and associated basis
points to encourage this ongoing evaluation.

b. The costs of the Company’s proposed Energy Storage System project are included in the
PST Plan and will be recovered through the PST Factors. The Company has not
proposed to recover any other costs associated with these targets from customers.

C. The Company has not conducted a cost-benefit analysis for the achievement of these
targets.
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d. See response to part (c), above.

e. The Company’s proposed incentive of up to two basis points is intended to provide the
Company with a modest but meaningful incentive for the ongoing evaluation of the
business case for Company-owned storage, in recognition of the potential system benefits
and broader policy goals that energy storage could support.

(This response is identical to the Company’s response to Division 10-18 in Docket No. 4770.)
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Division 3-19

Request:

Regarding the AMF Customer Engagement and Deployment incentive and the annual targets
contained in Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why an incentive is warranted for delivering a customer engagement plan.

f. Please explain why an incentive is warranted for conducting and reporting on customer
awareness.

g. Please explain why an incentive is warranted for commencing mass scale meter
deployment.

h. Please explain the target “30% deployment and customer portal access.” Does this target

mean that 30% of customers have accessed the portal? Or that 30% of customers could
theoretically access the portal?

I. Please explain why the incentive for 30% deployment and customer portal access is
reasonable.
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Response:

a.

The Company expects to undertake multiple activities to achieve its proposed targets.
These activities include, but are not limited to, the following:

1. A procurement exercise to obtain the necessary goods, services, and resources
required to deploy advanced metering functionality (AMF) on schedule and as
cost-effectively as possible.

2. A comprehensive effort to develop a detailed customer engagement plan for AMF
deployment with input and feedback integrated from both internal and external
stakeholders throughout the process. This effort would also include a detailed
plan for developing, launching, and incorporating customer awareness surveys,
messaging studies, and other valuable customer insights that are obtained by the
Company via past experiences with pilots and/or through industry research.

3. Appropriate alignment of internal resources to achieve the ambitious deployment
timeline proposed in this case.

4, Exercise to obtain highest value for Rhode Island customers by optimizing AMF
deployment with similar efforts that may be occurring in the Company’s other
jurisdictions, particularly New York.

The costs of the activities under part a. are included in the Power Sector Transformation
(PST) Plan and would be recovered through the PST Factors.

The Company has not conducted a cost-benefit analysis on the specific targets proposed
for this performance incentive mechanism. However, the Company has performed a
cost-benefit analysis of AMF deployment. The targets for this performance incentive
mechanism are intended to support the Company’s ability to deliver the benefits
identified in that analysis as expeditiously as possible, and to maximize near-term
benefits from deployment.

The Company has provided a machine-readable version of the cost-benefit analysis for
AMF deployment in its response to Division 1-1. Please see the electronic versions of
Attachment DIV 1-1-1 and Attachment DIV 1-1-2.

Customer education is important to prepare customers for AMF meter deployment. The
proposal is intended to incent the Company to deliver an engagement plan that fosters
customer awareness of AMF technology, features, and benefits, and provide support to
customers. A successful engagement plan will help expedite the achievement of benefits
to customers from AMF, providing them with the knowledge and skills to take advantage
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of this new technology. To that end, the Company believes the incentive is appropriate
and will help fulfill the objectives of power sector transformation.

f. Understanding customer awareness and how it changes as a result of early customer
outreach efforts will inform the Company’s further efforts as AMF deployment
commences. Public sharing of the information learned by the Company through these
efforts will inform other Rhode Island stakeholders, who will in turn be able to provide
additional feedback to the Company as it moves forward with customer outreach and
deployment. The modest incentive proposed by the Company will reinforce the
alignment of the Company’s customer awareness efforts and the State’s broader energy
policy goals that will be supported by AMF.

g. The proposal is intended to provide an incentive for commencing deployment on the
timeline proposed. This incentive is intended to reinforce the Company’s commitment to
the expeditious and cost-effective delivery to customers of the benefits from AMF
deployment.

h. This target is meant to provide an incentive for the Company to successfully complete 30
percent of its proposed AMF deployment, while providing access to the customer portal
for any customer who has been successfully transitioned from an AMR to an AMI meter.
Once the Company has fully deployed AMF to all Rhode Island customers (i.e. 100
percent deployment), all customers will have access to the proposed customer portal.

I. As is the case with the incentive for commencement of deployment discussed in part g.,
this incentive is intended to reinforce the Company’s commitment to its proposed
schedule in support of the expeditious and cost-effective delivery to customers of the
benefits from AMF deployment.

(This response is identical to the Company’s response to Division 10-19 in Docket No. 4770.)
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Division 3-20

Request:

Regarding the Volt/VVar Optimization (“VVO”) Pilot Delivery incentive and the annual targets
contained in Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a.

g.

Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable

format with all formulas intact. If not, please provide the following in machine-readable

format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

Please explain why it is appropriate to provide an incentive for the project being in
service.

Please explain whether the target for 2021 is incremental to the 2020 target.

Please explain why the basis point allocation for these targets is reasonable.

Response:

a.

Achievement of these targets will be supported by the VVVO Pilot proposed in the Fiscal
Year 2019 ISR. The immediate focus of this project is the integration of interval voltage
data from AMF meters into the optimization algorithms of the volt-var
optimization/conservation voltage reduction (VVO/CVR) to improve system efficiency.
For this pilot, the Company will undertake a small-scale deployment of 8,384 meters.
Through this effort, the Company will evaluate AMF’s contribution to power sector
transformation objectives.

The costs of this pilot will be recovered through the ISR Factors.
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C. The Company has conducted a cost-benefit analysis of this pilot, but not for each of the
specific targets identified for the proposed performance incentive mechanism.

d. Attachment DIV 3-20 contains the Company’s cost-benefit analysis of the combination
of AMF and VVO for the Washington substation. The Company’s cost benefit analysis
of combined AMF/VVVO shows a benefit cost ratio of 1.75 using the societal cost test.
Although the addition of AMI lowers the benefit cost ratio relative to VVO alone, it is
important to note that the incremental impact of AMF in this BCA is not a good indicator
of the costs and benefits of a full-scale AMF deployment. VVVO enhancement represents
only a small piece of the broader business case for AMF, described in Chapter 4 of
Schedule PST 1. Under full-scale deployment, the marginal cost to achieve the
incremental 1% peak and energy reduction through VVO enhancement would be close to
zero following this pilot. A major value of the pilot is in the role that it will play
demonstrating the realization of system efficiencies through the combination of AMF and
VVO/CVR. The pilot will offer important lessons for both the Company and
stakeholders that will inform broader AMF deployment, VVVO expansion, and other grid
modernization investments.

e. Successful project delivery reflects the Company’s commitment to ensuring this project
provides the greatest benefits to the system, and to maximizing this opportunity to derive
lessons learned in support of AMF deployment, and state policy goals. For this reason,
the Company believes that the modest proposed incentive of two basis points for this
milestone is warranted.

f. The 2021 target is not incremental to the 2020 target. Rather, it reflects sustained
performance over that timeframe.

g. The opportunity to earn two basis points per year will provide a modest but meaningful
incentive to the Company for a successful project that lends itself to an improved
understanding of the system optimization benefits from AMF. In so doing, it will help to
lay the foundation for broader successful deployment of AMF, which is central to the
state’s Power Sector Transformation and Docket 4600 goals.

(This response is identical to the Company’s response to Division 10-20 in Docket No. 4770.)
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VO/CVR AMI control panel, inputs, and sub-models
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Control Panel - VWO/AMI Scenario

Scenario Selection

System Type Type # of Systems 2018 2019 2020 2021 2022 Check

WO Only wWo 1 Match

VWO and AMI WVO+AMI 0 0 Match

AMI Incremental AMI 0 0 Match
Total 1 1 o o ) o

System Specifications

Expected MW Lifecycle Capital Annual Operating

Category reduction Cost System Count OPEX Expense Useful Life Annual Energy (GWhrs) MWhrs

VWO Only 159 1,231,508 1 206,767 52,600 25 7.02 7020

VWO and AMI 211 7,256,024 0 1,091,767 179,552 25 936 9360

AMI Incremental 052 6,024,516 0 885,000 126,952 25 234 2340
Total 1.00 2,183,534.21 N/A

System Installation Schedule

CAPEX 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
VWO Only - 1.00 B B B B
VWO and AMI - - - -

AMI Incremental - - - - - -

Total - 1.00 B B N N N B N N n N N -

OPEX 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

VWO Only B 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
VWO and AMI - - - - - - - - - - - - - -

AMI Incremental - - - - - - - - - - - - - - -
Total - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lag from Install to Receive Operating Benefit 1.00

Annual Operating Expense 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

VWO Only B - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
VWO and AMI - - - - - - - - - - - - - -

AMI Incremental - - - - - - - - - - - - - - -
Total - - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Cost Schedule

Expense 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Capital Expenditure 1,231,508.18 - - - - - - - - - - - -

OPEX 206,767.10 - - - - - - - - - - -

Operating Expenditures - 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00
Opex Sub-total 206,767.10 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00

Annual Avoided Capacity Savings

Benefit does not start until system is operating post lag time

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
Electric Capacity - 159 1.59 1.59 1.59 1.59 1.59 1.59 1.59 1.59 1.59 159 159 1.59 159
Annual Energy Displaced
Source for each system: MWhrs
Annual Energy Displaced 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
VWO Only 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00
VWO and AMI - - - - - - - - - - - - - -
AMI Incremental - - - - - - - - - - - - - -
Total - 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00

Annual Avoided Energy Savings

3877 S 4428 S 50.14 $ 5599 $ 5877 $ 6441 $ 68.96 S 7355 $ 7538 $ 7799 $ 8201 $ 86.09 $ 9035 $ 94.44 S 98.82
Annual Energy Savings 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
WO Only - 310,851.68 351,962.35 393,037.03 412,578.47 452,139.11 484,117.38 516,351.08 529,201.83 547,475.31 575,705.60 604,319.65 634,251.15 662,945.48 693,687.75
VO and AMI - - - - - - - - - - - - - -
AMI Incremental - - - - - - - - - - - - - -
Total - 310,851.68 351,962.35 393,037.03 412,578.47 452,139.11 484,117.38 516,351.08 529,201.83 547,475.31 575,705.60 604,319.65 634,251.15 662,945.48 693,687.75

CVR - Avoided Energy Cost

CVR - Avoided Energy Cost (pre-inflation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Winter On-Peak 0.04 0.04655 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Winter Off-Peak 0.04 0.04066 0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07
Summer On-Peak 0.03 0.03388 0.04 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.08 0.08 0.08
Summer Off-Peak 0.02 0.02687 0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06
MRP 1.09

Inflation 2%

Convert to MW 1,000.00

CVR - Avoided Energy Cost (post inflation]

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Winter On-Peak 47.75 52.79 58.88 65.57 68.50 74.52 79.33 83.60 85.16 88.19 91.72 95.66 99.75 10231 106.13 110.09 114.21
Winter Off-Peak 41.00 46.11 50.15 56.47 58.90 64.07 68.21 72.53 73.75 76.36 79.49 83.40 88.16 91.28 95.26 99.41 103.74
Summer On-Peak 3191 38.42 28.61 53.03 56.26 6211 66.45 73.33 76.75 79.01 85.82 9114 95.57 105.43 11234 119.70 127.55
Summer Off-Peak 24.22 30.47 35.61 40.29 43.12 48.78 53.91 57.55 59.63 61.77 65.93 69.46 72.91 76.45 80.34 84.44 88.74
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Control Panel - VWO/AMI Scenario

Scenario Selection
System Type

AMI Incremental

System Specifications

Category
VWO Only
VWO and AMI
AMI Incremental
Total

System Installation Schedule

CAPEX 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2085 2046 2047
VWO Only

VWO and AMI

AMI

Total - - - - - - - - - - - - - - - -

OPEX 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047

VWO Only 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - - - -
VWO and AMI - - - - - - - - - - - - - - - -
AmI - - - - - - - - - - - - - - - -
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - - - -

Lag from Install to Receive Operating Benef

Annual Operating Expense 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2082 2043 2044 2085 2046 2047
VWO Only 1.00 100 100 100 100 100 100 1.00 100 1.00 100 1.00 - - - -
VWO and AMI - - - - - - - - - - - - - - - -
AMI - - - - - - - - - - - - - - - -
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - - - -
Expense 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Capital Expenditure - - - - - - - - - - - - - - - -
OPEX - - - - - - - - - - - - - - -
Operating Expenditures 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 - - - -
Opex Sub-total 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 52,600.00 - - - -

|Annual Avoided Capacity Savings

Benefit does not start until system is opera

2033 2034 2035 2036 2037 2038 2039 2040 2041 2082 2083 2044 2085 2046 2047
Electric Capacity 159 1.59 1.59 1.59 1.59 1.59 1.59 1.59 1.59 1.59 1.59 - - -
Source for each system:
Annual Energy Displaced 2033 2034 2035 2036 2037 2038 2039 2040 2041 2082 2083 2044 2085 2046 2047
VWO Only 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00
VO and AMI - - - - - - - - - - -
AMI Incremental - - - - - - - - - - -
Total 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 - - -

B 10341 $ 10822 $ 11327 $ 11857 $ 12412 $ 12995 $ 13607 S 14248 14921 $ 156.28 $ 163.70 $ 17148 $ 17966 $ 18824 $  197.25

Annual Energy Savings 2033 2034 2035 2036 2037 2038 2039 2040 2041 2082 2083 2044 2085 2046 2047
WO Only 725,921.08 759,721.35 795,168.51 832,346.76 871,344.84 912,256.23 955,179.49 1,000,218.46 1,047,482.63 1,097,087.41 1,149,154.50
VWO and AMI - - - - - - - - - - -
AMI Incremental - - - - - - - - - - -
Total 725,921.08 759,721.35 795,168.51 832,346.76 871,344.84 912,256.23 955,179.49 1,000,218.46 1,047,482.63 1,097,087.41 1,149,154.50 - - -
CVR - Avoided Energy Cost (pre-inflation 2035 2036 2037 2038 2039 2040 2081 2042 2083 2044 2045 2086 2047
Winter On-Peak 0.08 008 008 008 008 008 008 0.09 0.09 0.09 0.09 0.09 00032
Winter Off-Peak 0.07 007 007 007 008 008 008 0.08 008 0.09 0.09 0.09 00015
Summer On-Peak 0.09 009 010 010 010 011 011 012 012 013 014 014 01475
Summer Off-Peak 0.06 006 006 007 007 007 007 007 008 008 008 008 00858
MRP
Inflation
Convert to MW
CVR - Avoided Energy Cost (post inflation)

2035 2036 2037 2038 2039 2040 2081 2042 2083 2044 2085 2086 2047
Winter On-Peak 118.47 122.90 127.49 13226 137.20 14232 147.64 153.16 158.88 164.81 17097 177.36 183.99
Winter Off-Peak 108.26 112.97 117.90 123.03 12839 13398 139.82 145.91 15227 158.90 165.83 173.05 18059
Summer On-Peak 13591 144.82 15431 164.43 17521 186.70 19893 21198 225.87 24068 256.46 27327 29118
Summer Off-Peak 93.26 98.01 103.01 108.26 1377 11957 12566 132.06 13879 145.86 15330 16111 169.32
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#

RI Benefit yri Yr2 vr3 vra vrs vré vr7 vrg vr9 vrio
Description / Calculati Unit SCT__UTC _RIM_Source FY18 Y19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27

Forward Commitment: Capacity Value

Nameplate Capacity Mw - 159 159 159 159 159 159 159 159 159
/ __1-losses % AESC 2015, p. 286. ISO Distribution Losses. 92% 92% 92% 92% 92% 92% 92% 92% 92% 92%
= Adjusted Peak Load Mw - 17 17 17 17 17 17 17 17 17
x___Avoided Unit Cost of Electric Capacity $/Mw AESC 2015 Update - Appendix B - - - - 151,748.25 145,443.49 154,497.40 173,684.98 193,938.75 214,296.15
= Benefit from Forward Commitment: Capacity Value $ x x x $ -8 -8 -8 -8 262,261 $ 251,364 $ 267,012 $ 300,173 $ 335177 § 370,360

Energy Reduction from System

W0 Only $ Calculated s - s 310852 S 35192 $ 393037 $ 412578 S 452,139 $ 484117 S 516351 S 529200 $ 547,475
VVO and AMI $ Calculated B -8 -8 -8 -8 -8 - - - - -
MI $ Calculated s - ¢ - ¢ - ¢ - ¢ ) -8 -5 -5 -5 -
= Total Energy Savings $ x x x $ - $ 310852 $ 35192 $ 393037 $ 412578 $ 452,139 $ 484117 $ 516351 $ 529202 § 547,475
Wholesale Market Price Impact DRIPE
Total Energy Reduction from VWO System Mw - 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00
DRIPE (Energy + Cross-fuel Capacity) $/MWh 2015 AESC. Appendix B 1.39 091 091 019 019 019 020 020 020 021
Wholesale Market Price Impact $ x x $ B 6422 $ 6416 $ 1321 $ 1343 $ 1365 $ 1387 1410 § 1432 § 1,455
Greenhouse Gas (GHG) Externality Costs
Total Energy Savings MWh - 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00
Non-Embedded CO2 Cost $/MWh 2015 AESC. Exhibit 4-7 48.03 4854 49.05 4871 4833 47.92 4747 46.99 46.47 45.91
= Benefit from Reduced Greenhouse Gas Externality Costs $ x s - $ 340749 $ 344344 $ 341,926 $ 339274 $ 336379 $ 333274 $ 329868 $ 326192 $ 322281
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R Benefit vri1 vri2 vri3 Yria vris Yr16 vr17 vrig vr19 Yr20 vra1 vr22 vra3 Yra Yras Yr26 vr27
Description / Calculati FY28 FY29 FY30 Y31 FY32 FY33 FY34 FY3s FY36 Y37 FY3g FY39 FY a0 Frai FYaz FY 43 FY a4
Forward Commitment: Capacity Value
Nameplate Capacity 159 159 159 159 159 159 159 159 159 159 159 159 159 159 159 159 -
/__1-losses 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 9% 92% 92% 92% 92% 92%
= Adjusted Peak Load 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 -
Xx__ Avoided Unit Cost of Electric Capacity 235,794.87 259,373.47 290,550.94 308,169.87 314,333.27 320,619.93 327,032.33 333,572.98 340,244.44 347,049.33 353,990.31 361,070.12 368,291.52 375,657.35 383,170.50 390,833.91 398,650.59
= Benefit from Forward Commitment: Capacity Value $ 207515 § 448,265 502,148 $ 532,598 $ 543,250 $ 554,115 $ 565,197 $ 576501 $ 588,031 $ 599,792 $ 611,788 $ 624023 $ 636504 $ 649234 § 662,219 $ 675463 $ -
Energy Reduction from System
W0 Only $ 575706 $ 604320 $ 634,251 $ 662,045 S 693,688 S 725921 $ 759,721 795169 832347 $ 871345 S 912,256 $ 955179 1000218 $ 1,047,483 1,007,087 1,149,154 -
VVO and AMI H -8 -8 -8 -8 -8 -8 -8 - - - -8 - - - - - -
MI S -5 -5 -5 -5 -5 -5 -5 -8 -5 -8 -5 -5 -5 -5 -5 -5 -
= Total Energy Savings $ 575706 $ 604320 $ 634251 $ 662,945 $ 693,688 $ 725921 $ 759,721 $ 795,169 $ 832347 $ 871,345 $ 912,256 $ 955179 § 1000218 $ 1,047,483 $ 1,007,087 $ 1,149,154 -
Wholesale Market Price Impact
Total Energy Reduction from VWO System 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 -
DRIPE (Energy + Cross-fuel Capacity) 021 021 022 022 023 023 024 024 024 025 025 026 027 027 028 028 029
Wholesale Market Price Impact $ 1479 $ 1503 $ 1527 $ 1557 $ 1589 $ 1620 $ 1653 $ 1686 $ 1719 $ 175 $ 1789 $ 1825 $ 1861 $ 1898 $ 1936 $ 1975 $ -
Greenhouse Gas (GHG) Externality Costs
Total Energy Savings 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 7,020.00 -
X Non-Embedded CO2 Cost 4530 44.66 43.97 54.23 55.31 56.41 57.53 58.68 50.84 61.03 6224 6348 64.74 66.03 67.34 68.68 7005
= Benefit from Reduced Greenhouse Gas Externality Costs $ 318,039 $ 313,498 $ 308648 $ 380,726 $ 388,203 $ 396,009 $ 403879 § 411,906 $ 420002 $ a8041 $ 436,955 $ 445639 $ 454495 § 463528 $ 472,740 § 482,135 $ -
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#

RI Benefit Yrag Yr29 ¥r3o
Description / Calculati FYas FY46 Fya7 Nominal Value NPV

Forward Commitment: Capacity Value

Nameplate Capacity - - -
/ 1-losses 92% 92% 92%
= Adjusted Peak Load B N .

B 10,962,988

«

Avoided Unit Cost of Electric Capacity 406,623.60 41475607 423,051.19
$ -8 $ - 3,468,808

x
= Benefit from Forward Commitment: Capacity Value

Energy Reduction from System
WO Only
VO and AMI
M1
= Total Energy Savings

oo v n
oo v n
wlo v n

- $ 17,314,505

s

5,992,752

Wholesale Market Price Impact
Total Energy Reduction from VWO System - - -

DRIPE (Energy + Cross-fuel Capacity) 029 030 030

Wholesale Market Price Impact $ -8 -8 - $ 49,924 $ 23,978

Greenhouse Gas (GHG) Externality Costs

Total Energy Savings - - -
X___Non-Embedded CO2 Cost 7144 72.86 7430
= Benefit from Reduced Greenhouse Gas Externality Costs s -8 -8 -

$ 9,539,310

«»

3,727,193

Total
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RI Cost
Description / Calculatic

yri
FY1g
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vr1z vrig Yrig
FY34 FY3s FY36

Capital Expenditures
+  OpexSub-total

= Total Program Administrator Costs

s

1231508 $
206,767 S
1,438275 §

— s -
72,209 $ 73653 $ 75,126
72209 $ 73653 $ 75,126
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#

RI Cost Yr2o yra1
Description / Calculati FY37 FY38
Capital Expenditures $ -
+  Opex Sub-total $ 76628 $ 78161 $
= Total Program Administrator Costs $ 76628 $ 78161 §

v v
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Control Panel - VWO/AMI Scenario

System Type

Type # of Systems

2018

2019

2020

2021

2022

VO Only
VWO and AMI
AMI Incremental

Wo
WWO+AMI
AMI

System Specifications

rlor o

Total

nlo w

Expected MW
reduction

Annual Energy

(6Whrs) Mwhes

Lifecycle Capital Cost System Count OPEX Annual Operating Expense Useful Life
Category.

VWO Only 159 1,231,508
VWO and AMI 211 7,256,024
AMI Incremental 052 6,024,516

Total 1.00

206,767 52,600 25 7.02 7020

1,091,767 179,552 25 936 9360

885,000 126,952 25 234 2340
2,183,534.21 N/A

System Installation Schedule

o~ o

CAPEX

VWO Only

VWO and AMI
AMI Incremental
Total

OPEX

VO Only

VWO and AMI
AMI Incremental
Total

Lag from Install to Receive Operating Benefit

Annual Operating Expense
VWO Only

VWO and AMI

AMI Incremental

Total

2017

2018

2019

2020

2021

2022

2023

2024

2025

2017

2018

2019

2020

2021

2022

2023

2024

2025

2017

2018

2019

2020

2021

2022

2023

2024

2025

Expense

Capital Expenditure

OPEX

Operating Expenditures
Opex Sub-total

2018

2019

2020

2021

2022

2023

2024

2025

7,256,024.18
1,091,767.10

179,552.00

179,552.00

179,552.00

179,552.00

179,552.00

179,552.00

Cost Schedule

179,552.00

1,091,767.10

179,552.00

179,552.00

179,552.00

179,552.00

179,552.00

179,552.00

179,552.00

Annual Avoided Capacity Savings

Benefit does not start until system is operating post lag time

Electric Capacity

2018

2019

2020

2021

2022

2023

2024

2025

211 211 211

Annual Energy Displaced

Source for each system: MWhrs

Annual Energy Displaced
VWO Only

VWO and AMI

AMI Incremental

Total

2018

2019

2020

2021

2022

2023

2024

2025

2026

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

9,360.00

Annual Avoided Energy Savings

s 3877 S 44.28 S 50.14 S 5599 $ 5877 S 64.41 68.96 S 7355 7538
Annual Energy Savings 2018 2019 2020 2021 2022 2023 2024 2025 2026
WO Only - - - - - - - -
VWO and AMI 414,468.90 469,283.14 524,049.37 550,104.63 602,852.14 645,489.84 688,468.11 705,602.44
AMI Incremental - - - - - - - -
Total - 414,468.90 469,283.14 524,049.37 550,104.63 602,852.14 645,489.84 688,468.11 705,602.44

CVR - Avoided Energy Cost

CVR - Avoided Energy Cost (pre-inflation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Winter On-Peak 0.04 0.04655 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07
Winter Off-Peak 0.04 0.04066 0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06
Summer On-Peak 0.03 0.03388 0.04 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.06
Summer Off-Peak 0.02 0.02687 0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.05
MRP 1.09
Inflation 2%
Convert to MW 1,000.00
oided Energy Cost (post inflation)

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Winter On-Peak 47.75 52.79 58.88 65.57 68.50 74.52 79.33 83.60 85.16 88.19 91.72
Winter Off-Peak 41.00 46.11 50.15 56.47 58.90 64.07 68.21 72,53 73.75 76.36 79.49
Summer On-Peak 3191 38.42 28.61 53.03 56.26 6211 66.45 73.33 76.75 79.01 85.82
Summer Off-Peak 24.22 30.47 35.61 40.29 4312 48.78 53.91 57.55 59.63 61.77 65.93
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Control Panel - VVO/AMI Scenario

Scenario Selection
System Type

VWO Only

VWO and AMI

AMI Incremental

Category
VO Only
VO and AMI
AMI Incremental
Total

System Installation Schedule

CAPEX 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
VO Only

VO and AMI

AMI

Total - B - B - - - - - B - - B

OPEX 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2081 2082
VWO Only - - - - - - - - - - - - - - - - -
VWO and AMI 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AMI - - - - - - - - - - - - - - - - -
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lag from Install to Receive Operating Benef

Annual Operating Expense 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2080 2081 2082
VWO Only - - - - - - - - - - - - - - - - -
VWO and AMI 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AMI - - - - - - - - - - - - - - - - -
Total 1.00 1.00 100 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Cost Schedule

Expense 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

Capital Expenditure - - - - - - - - - -
OPEX - - - - - - - - - - - - - - - - -
Operating Expenditures 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00

Opex Sub-total 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00 179,552.00

Annual Avoided Capacity Savings

Benefit does not start until system is operat

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2081 2082 2083
Electric Capacity 211 211 211 211 211 211 211 211 211 211 211 211 211 211 211 211 211
Source for each system:
Annual Energy Displaced 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2081 2082 2083
VWO Only - - - - - - - - - - - - - - - - -
VWO and AMI 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00
AMI Incremental - - - - - - - - - - - - - - - - -
Total 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00

B 7799 $ 8201 $ 86.09 $ 9035 S 94.44 S 9882 S 10341 10822 1327 § 11857 $ 12412 $ 12995 $ 136.07 $ 14248 S 14921 $ 15628 $ 163.70

Annual Energy Savings 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2081 2082 2083
VWO Only - - - - - - - - - - - - - - - - -
VWO and AMI 729,967.09 767,607.47 805,759.53 845,668.20 883,927.31 924,917.00 967,894.77 1,012,961.80 1,060,224.68 1,109,795.68 1,161,793.12 1,216,341.65 1,273,572.65 1,333,624.61 1,396,643.50 1,462,783.21 1,532,206.00
AMI Incremental - - - - - - - - - - - - - - - - -
Total 729,967.09 767,607.47 805,759.53 845,668.20 883,027.31 924,917.00 967,894.77 1,012,961.80 1,060,224.68 1,109,795.68 1,161,793.12 1,216,341.65 1,273,572.65 1,333,624.61 1,396,643.50 1,462,783.21 1,532,206.00
CVR - Avoided Energy Cost (pre-inflation) 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2081 2082 2043 2044 2085
Winter On-Peak 0.07 007 0.07 007 0.07 007 0.08 0.08 0.08 0.08 008 008 0.08 0.09 0.09 0.09 0.09
Winter Off-Peak 0.06 006 0.06 006 0.07 007 007 007 007 007 008 008 008 0.08 0.08 0.09 0.09
Summer On-Peak 0.07 007 0.07 008 0.08 008 0.09 0.09 010 010 010 011 011 012 012 013 014
Summer Off-Peak 0.05 005 0.05 005 0.06 006 0.06 0.06 0.06 007 007 007 007 007 0.08 0.08 0.08
MRP
Inflation
Convert to MW
CVR - Avoided Energy Cost (post inflation)

2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2081 2082 2043 2044 2085
Winter On-Peak 95.66 99.75 102.31 10613 110.09 11421 118.47 122.90 127.49 13226 137.20 14232 147.64 153.16 158.88 164.81 17097
Winter Off-Peak 83.40 88.16 9128 95.26 99.41 10374 108.26 112.97 117.90 123.03 12839 13398 139.82 14591 15227 158.90 165.83
Summer On-Peak 9114 95.57 105.43 11234 119.70 12755 135.91 144.82 154.31 164.43 17521 186.70 198.93 211.98 225.87 24068 256.46
Summer Off-Peak 69.46 7291 76.45 8034 84.44 88.74 9326 98.01 103.01 108.26 11377 11957 125.66 132.06 13879 145.86 15330
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Control Panel - VVO/AMI Scenario

Scenario Selection
System Type

VWO Only

VWO and AMI

AMI Incremental

System Specifications

Category
VO Only
VO and AMI
AMI Incremental
Total

CAPEX 2043 2044 2045 2046

System Installation Schedule

2047

VO Only
VO and AMI
AMI

Total - B - B

OPEX 2043 2044 2045 2046

2047

VWO Only - - - -
VWO and AMI 1.00 - - -
AMI - - - -

Total 1.00 B - B

Lag from Install to Receive Operating Benef

Annual Operating Expense 2043 2044 2045 2046

2047

VWO Only - - - -
VWO and AMI 1.00 - - -
AMI - - - -

Total 1.00 - - -

Cost Schedule

Expense 2043 2084 2085 2086 2047
Capital Expenditure - - - -
OPEX - - - -
Operating Expenditures 179,552.00 - - -
Opex Sub-total 179,552.00 - - -

Annual Avoided Capacity Savings

Benefit does not start until system is operat
2044 2085 2046 2047
Electric Capacity - - , ,

Annual Energy Displaced

Source for each system:

Annual Energy Displaced 2044 2045 2046 2047
VWO Only

VWO and AMI

AMI

Total - - - -

s 17148 $ 179.66 S 18824 $ 197.25
Annual Energy Savings 2044 2085 2046 2087
VWO Only
VWO and AMI
Ami
Total - - - -

CVR - Avoided Energy Cost (pre-inflation) 2046 2047

Winter On-Peak 0.09 0.0932
Winter Off-Peak 0.09 0.0915
Summer On-Peak 0.14 0.1475
Summer Off-Peak 0.08 0.0858

MRP
Inflation
Convert to MW

CVR - Avoided Energy Cost (post
2046 2047

Winter On-Peak 177.36 183.99

Winter Off-Peak 173.05 180.59

Summer On-Peak 273.27 29118

Summer Off-Peak 16111 169.32
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RI Benefit vr1 vr2 vr3 vra ¥rs vré vr7 vr8 Yro Yrio vri1 vri2 vri3 vria vris
Description / Calculati Unit SCT__UTC__RIM_Source Y18 FY19 FY20 Fv21 F¥22 Fv23 FY24 FY25 FY26 Y27 Y28 FY29 FY30 Y31 FY32
Forward Commitment: Capacity Value
Nameplate Capacity Mw - 211 211 211 211 211 211 211 211 211 211 211 211 211 21
/__1-losses % AESC 2015, p. 286. 150 Distribution Losses. 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92%
= Adjusted Peak Load Mw - 23 23 23 23 23 23 23 23 23 23 23 23 23 23
X__ Avoided Unit Cost of Electric Capacity. $MwW AESC 2015 Update - Appendix B - - - - 151,74825 14544349  154497.40  173,684.98 19393875 21420615 23579487 25937347 29055094 _ 308,169.87 31433327
= Benefit from Forward Commitment: Capacity Value $ x x x $ B -8 -8 - S 388031 § 333571 § 354,336 $ 398,343 $ 444794 S 491484 $ 540790 $ 594,867 $ 666372 $ 706781 $ 720917
Energy Reduction from System
+ VO Only H Calculated $ -8 -8 -8 -8 -8 ] -8 -8 -8 -8 ] -8 -8 -8 -
+ VWO and AMI $ Calculated H - $ 414469 S 469283 $ 524049 $ 550,105 $ 602,852 $ 645490 $ 688468 $ 705602 $ 729967 $ 767607 $ 805760 S 845668 S 883,927 $ 924,917
+ AMI $ Calculated S - S - S - S - $ - S - $ - S - S - S - S - S - S - S - $ -
= Total Energy Savings $ x x x s - $ 414069 $ 469283 $ 524049 $ 550,105 $ 602,852 $ 645490 $ 688468 $ 705602 $ 729,967 $ 767607 $ 805760 $ 845668 $ 883,927 $ 924,917
Wholesale Market Price Impact DRIPE
Total Energy Reduction from VWO System Mw - 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00
X__DRIPE (Energy + Cross-fuel Capacity) $/MWh 2015 AESC. Appendix B 139 091 091 019 019 019 020 020 020 021 021 021 022 022 023
= Wholesale Market Price Impact $ x x $ B 8563 $ 8555 $ 1761 $ 1791 $ 1821 $ 1850 $ 1880 $ 1910 § 190 $ 1972 § 2,004 $ 2,03 $ 2,077 $ 2,118
Greenhouse Gas (GHG) Externality Costs
Total Energy Savings MWh - 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00
x__Non-Embedded CO2 Cost $/MWh 2015 AESC. Exhibit 4-7 48.03 4854 49.05 4871 4833 47.92 47.47 46.99 46.47 45.91 45.30 44.66 43.97 54.23 55.31
= Benefit from Reduced Greenhouse Gas Externality Costs x $ - § 454332 § 459,126 § 455902 $ 452,366 $ 448505 $ 444365 S 439824 § 434923 $ 429,709 $ 424052 $ 417,997 $ 411531 $ 507635 $ 517,723
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RI Benefit ¥ri6 Yr17 vrig Yrig Yr20 vr21 vr22 vr23 Yr2a Yr2s Yr26 vr27 vra8 Yr29 vr3o
Description / Calculati FY33 Y34 FY35 FY36 FY37 FY3g FY39 FY 40 FYa1 FYa2 FYa3 FYaa FYas FY 46 Fraz Nominal Value NPV
Forward Commitment: Capacity Value
Nameplate Capacity 211 211 211 211 211 211 211 211 211 211 211 - - - -

/__1-losses 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92%

= Adjusted Peak Load 23 23 23 23 23 23 23 23 23 23 23 - - - -

X__ Avoided Unit Cost of Electric Capacity. 32061993 32703233 333,57298 34024444 34704933  353,990.31  361070.12 _ 368,29152 _ 375,657.35 38317050  390,833.91  398650.50  406,623.60 _ 414,756.07 __ 423051.19

= Benefit from Forward Commitment: Capacity Value $ 735335 $ 750042 $ 765042 $ 780,343 §$ 795950 $ 811,869 $ 828,106 $ 844660 $ 861,562 $ 878,793 $ 896369 $ - - - - $ 14508368 $ 4,603,260
Energy Reduction from System

+ VO Only $ -8 -8 ] -8 ] -8 ] -8 -8 -8 -8 -8 -8 -8 -

+ VWO and AMI $ 967895 $ 1012962 $ 1060225 $ 1,109,79% $ 1161793 $ 1216342 $ 1273573 $ 1333625 $ 1396644 $ 1462783 S 1532206 $ -8 -8 -8 -

+ AMI S - S - $ - S - S - S - S - S - £ - $ - S - $ - S - $ - S -

= Total Energy Savings $ 967,895 $ 1012962 $ 1060225 $ 1,109,79% $ 1,161,793 $ 1216342 $ 1273573 $ 1333625 $ 1396644 $ 1462783 $ 1532206 $ -8 - s - s - $ 23086007 $ 7990336
Wholesale Market Price Impact
Total Energy Reduction from VWO System 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 - - - -

X DRIPE (Energy + Cross-fuel Capacity) 023 024 02 024 025 025 026 027 027 028 028 029 029 030 030

= Wholesale Market Price Impact $ 2160 $ 2,204 $ 228 $ 2,293 $ 2339 $ 2385 $ 2433 $ 2482 $ 2531 $ 2582 $ 2634 $ -8 - s -8 - $ 66,565 $ 31,970
Greenhouse Gas (GHG) Externality Costs
Total Energy Savings 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 9,360.00 - - - -

x__Non-Embedded CO2 Cost 5641 57.53 58.68 50.84 61.03 6224 63.48 64.74 66.03 67.34 68.68 7005 71.44 72.86 74.30

= Benefit from Reduced Greenhouse Gas Externality Costs $ 528012 $ 538506 $ 549208 $ 560,123 $ 571,054 $ 582,607 $ 594185 $ 605994 $ 618037 $ 630320 $ 642846 $ - s - s - - S 12719080 $ 4,969,591

Total
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RI Cost vr1 vr2 vr3 vra ¥rs Yré vr7 vr8 Yro vrio vri1 vri2 vri3 vria ¥ris
Description / Calculati Unit SCT__UTC__RIM_Source Y18 FY19 FY20 Fv21 F¥22 Fv23 FY24 FY25 FY26 Y27 Fr2g FY29 FY30 Y31 FY32
Capital Expenditures $ $ 7,256,024 $ -8 -8 $ -8 -8 -8 ] $ ] -8 $ -8 -
+  OpexSub-total $ S 1,091,767 $ 183,143 $ 186,806 $ 190542 $ 194353 $ 198240 $ 202,205 $ 206249 $ 210374 $ 214581 S 218873 $ 223250 $ 227,715 $ 232270 $ 236915
Total Program Administrator Costs $ x x x $ 8347791 § 183,143 $ 186806 $ 190,542 $ 194353 $ 198240 $ 202205 $ 206249 $ 210374 $ 214581 $ 218873 $ 223250 $

227,715 § 232270 § 236915

125



Detailed build-up of VWO/CVR AMI costs

Return to Contents —> iy
R Cost Yrie vr17 vrig ¥r19 ¥r20 vra1 vr22 vra3 Yr2a Yras Yr26 vra7 vr2g Yra9 ¥r3o
Description / Calculati FY33 FY34 FY35 FY36 FY37 FY3g FY39 FY 40 FYa1 FYaz Fya3 FYaa FYas FYas Fya7 Nominal Value NPV
Capital Expenditures $ - $ - $ - $ $ $ - $ - $ - $ $ - $ - $ - $ $ - $ 7,256,024 $ 6,749,790
+  OpexSub-total S 241653 $ 246486 S 251416 $ 256444 $ 261573 $ 266805 $ 272,141 $ 277584 $ 283135 $ 288798 S 294574 $ H $ - - S 6957894 $ 3279834
= Total Program Administrator Costs $ 241653 $ 246486 $ 251,416 $ 256444 $ 261573 $ 266805 $ 272,141 $ 277,584 $ 283,135 $ 288,798 $ 294574 $ -8 -8 - - $ 14213918 $ 10029624

The Narragansett Electric Company
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Control Panel - VWO/AMI Scenario

Scenario Selection

System Type Type # of Systems 2018 2019 2020 2021 2022 Check

VO Only wWo 0 o Match

VWO and AMI VVO+AMI 0 0 Match

AMI Incremental AMI 1 1 Match
Total 1 1 0 0 0 )

System Specifications

Catesory E":::i:ﬂ"'"w Lifecycle Capital Cost System Count OPEX Annual Operating Expense Useful Life A"'[":::l::':)'gy MWhrs

VO Only 159 1,231,508 0 206,767 52,600 25 702 7020

VWO and AMI 211 7,256,024 0 1,091,767 179,552 2 9.36 9360

AMI Incremental 052 6,024,516 1 885,000 126,952 2 234 2340
Total 1.00 2,183,534.21 N/A

System Installation Schedule

CAPEX 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
VWO Only B B B B . -
VWO and AMI - - - - - .
AMI Incremental - 1.00 - - . .
Total B 1.00 B B . . . . - - - . - -

opEX 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
VO Only - - - - - - - - - - - - -

VWO and AMI - - - - - - - - - - - - - -
AMI Incremental - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Total - 100 100 100 1.00 1.00 100 1.00 1.00 100 1.00 100 1.00 100

Lag from Install to Receive Operating Benefit 1.00

Annual Operating Expense 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
VO Only - - - - - - - - - - - - -

VWO and AMI - - - - - - - - - - - - - -
AMI Incremental - - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Total - - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Cost Schedule

Expense 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Capital Expenditure 6,024,516.00 - - - - - - - - - - - -
OPEX 885,000.00 - - - - - - - - - - - -
Operating Expenditures - 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00
Opex Sub-total 885,000.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00

Annual Avoided Capacity Savings

Benefit does not start until system is operating post lag time

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Electric Capacity - 052 052 052 052 052 052 052 052 052 052 052 0.52 052
Source for each system: MWhrs
Annual Energy Displaced 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
VWO Only - - - - - - - - - - - - -
VWO and AMI - - - - - - - - - - - - -
AMI Incremental 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00
Total - 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00
s 3877 $ 44.28 S 50.14 $ 5599 § 58.77 $ 64.41 S 6896 S 7355 $ 7538 $ 7799 $ 8201 $ 86.09 S 9035 $ 94.44
Annual Energy Savings 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
WO Only - - - - - - - - - - - - -
VWO and AMI - - - - - - - - - - - - - -
AMI Incremental - 103,617.23 117,320.78 131,012.34 137,526.16 150,713.04 161,372.46 172,117.03 176,400.61 182,491.77 191,901.87 201,439.88 211,417.05 220,981.83
Total - 103,617.23 117,320.78 131,012.34 137,526.16 150,713.04 161,372.46 172,117.03 176,400.61 182,491.77 191,901.87 201,439.88 211,417.05 220,981.83
CVR - Avoided Energy Cost (pre-inflation 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Winter On-Peak 0.04 004655 0.05 0.06 0.06 0.06 0.06 007 007 007 0.07 007 0.07 007 0.07 007
Winter Off-Peak 0.04 004066 0.04 005 005 005 005 0.06 006 0.06 0.06 006 0.06 006 0.06 007
Summer On-Peak 0.03 003388 0.04 0.04 005 005 005 0.06 006 0.06 0.06 007 007 007 0.08 008
Summer Off-Peak 0.02 002687 0.03 003 0.04 0.04 004 005 005 005 005 005 005 005 0.05 006
MRP
Inflation
Convert to MW
CVR - Avoided Energy Cost (post
2018 2019 2020 201 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Winter On-Peak 47.75 52.79 58.88 6557 68.50 74.52 7933 83.60 85.16 88.19 91.72 95.66 99.75 10231 106.13 11009
Winter Off-Peak 41.00 46.11 5015 56.47 58.90 64.07 6821 7253 73.75 7636 79.49 83.40 88.16 9128 95.26 99.41
Summer On-Peak 3191 38.42 48.61 53.03 56.26 6211 66.45 7333 76.75 79.01 85.82 9114 95.57 105.43 11234 119.70
Summer Off-Peak 20.22 3047 35.61 4029 312 4878 5391 5755 59.63 6177 65.93 69.46 7291 76.45 8034 84.44
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Control Panel - VWO/AMI Scenario

Scenario Selection
System Type

VO Only

VWO and AMI
AMI Incremental

System Specifications

Category
VWO Only
VWO and AMI
AMI Incremental
Total

CAPEX
VWO Only
VWO and AMI
AMI

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044 2045 2046

System Installation Schedule

2047

Total

OPEX

VWO Only
VWO and AMI
AMI

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2043

2044 2045 2046

2047

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Total

Lag from Install to Receive Operating Benef

Annual Operating Expense
VWO Only

VWO and AMI

AMI

1.00

2031

1.00

2032

1.00

2033

1.00

2034

1.00

2035

1.00

2036

1.00

2037

1.00

2038

1.00

2039

1.00

2040

1.00

2041

1.00

1.00

2043

2044 2045 2046

2047

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Total

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Cost Schedule

Expense 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Capital Expenditure - - - - - - -
OPEX - - - - - - - - - - - - - - -
Operating Expenditures 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 - -
Opex Sub-total 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 126,952.00 - -

Annual Avoided Capacity Savings

Benefit does not start until system is operat

Electric Capacity

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2045 2046 2047

052 0.52 052 0.52 0.52 0.52 0.52 0.52 0.52 0.52

Annual Energy Displaced

Source for each system:

Annual Energy Displaced 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
VWO Only - - - - -

VWO and AMI - - - - - - - - - - - -

AMI Incremental 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00

Total 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 - - - -

Annual Avoided Energy Savings

s 9882 S 10341 § 10822 $ 1327 § 11857 $ 12412 § 12995 $ 13607 14248 S 14921 $ 15628 $ 163.70 $ 17148 $ 179.66 S 18824 $ 197.25
Annual Energy Savings 2032 2033 2034 2035 2036 2037 2038 2039 2080 2041 2082 2043 2084 2085 2086 2047
WO Only
VWO and AMI - - - - - - - - - - - -
AMI Incremental 231,229.25 241,973.69 253,240.45 265,056.17 277,448.92 290,448.28 304,085.41 318,393.16 333,406.15 349,160.88 365,695.80 383,051.50
Total 231,229.25 241,973.69 253,240.45 265,056.17 277,448.92 290,448.28 304,085.41 318,393.16 333,406.15 349,160.88 365,695.80 383,051.50 - - - -

CVR - Avoided Energy Cost (pre-inflation
Winter On-Peak
Winter Off-Peak
Summer On-Peak
Summer Off-Peak

Convert to MW

CVR - Avoided Energy Cost (pos!

Winter On-Peak
Winter Off-Peak
Summer On-Peak
Summer Off-Peak

CVR - Avoided Energy Cost

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.09 0.0932
0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.0915
0.08 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.12 0.12 0.13 0.14 0.14 0.1475
0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.0858

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2048 2045 2046 2047
114.21 11847 122.90 127.49 132.26 137.20 142.32 147.64 153.16 158.88 164.81 170.97 177.36 183.99
103.74 108.26 112.97 117.90 123.03 128.39 133.98 139.82 145.91 152.27 158.90 165.83 173.05 180.59
127.55 135.91 144.82 154.31 164.43 175.21 186.70 198.93 211.98 225.87 240.68 256.46 273.27 29118
88.74 93.26 98.01 103.01 108.26 113.77 119.57 125.66 132.06 138.79 145.86 153.30 16111 169.32

The Narragansett Electric Company
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build-up of VWO/CVR AMI benefits
Return to Contents --> il
RI Benefit vr1 vr2 vr3 vra vrs Y6 7 vrg vro vr10 vri1 vr12 vri3 vria vris
Description / Calculation: Unit SCT___UTC _RIM_Source FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32
Forward Commitment: Capacity Value
Nameplate Capacity Mw - 052 052 052 052 052 052 052 052 052 052 052 052 052 052
/__1-losses % AESC 2015, p. 286. 15O Distribution Losses. 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92%
= Adjusted Peak Load Mw - 06 06 06 06 06 06 06 06 06 06 06 06 06 06
x___Avoided Unit Cost of Electric Capacity S/mw AESC 2015 Update - Appendix B - - - - 151,74825 14544349 150,497.40  173,684.98 19393875 21429615 23579487  259373.47 29055094 308,169.87 31433327
= Benefit from Forward Commitment: Capacity Value x x x B - s - s - s - $ 85771 § 82207 § 87325 $ 98170 § 109618 $ 121,124 $ 133275 $ 146602 $ 164,224 $ 174,183 $ 177,667
Energy Reduction from System
+ VO Only H Calculated S -8 -8 -8 - s -8 - s -8 -8 -8 -8 -8 -8 -8 -8 -
+ VO and AMI B Calculated S -8 -8 -8 - s -8 - s -8 -8 -8 -8 -8 -8 -8 -8 -
+ AMI s Calculated s - S 103617 S 117,321 $ 131012 $ 137526 $ 150,713 $ 161372 $ 172117 $ 176401 S 182492 $ 191,902 $ 201440 $ 211417 S 220982 $ 231229
= Total Energy Savings $ x x x $ - $ 103,617 $ 117,321 $ 131,012 $ 137,526 $ 150,713 $ 161,372 $ 172,117 $ 176,401 $ 182,492 $ 191,902 $ 201,440 $ 211,417 $ 220,982 $ 231,229
Wholesale Market Price Impact DRIPE
Total Energy Reduction from VWO System Mw - 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00
x___DRIPE (Energy + Cross-fuel Capacity) $/Mwh 2015 AESC. Appendix B 139 091 091 019 019 019 020 0.20 020 021 021 021 022 022 023
= Wholesale Market Price Impact $ x x $ -8 2141 $ 2139 $ a0 $ a8 $ 455 $ 62 $ 470 $ a7 $ 285 $ 493 $ 501 § 509 $ 519 § 530
Greenhouse Gas (GHG) Externality Costs.
Total Energy Savings MWh - 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00
X __Non-Embedded CO2 Cost $/MWh 2015 AESC. Exhibit 4-7 48.03 4854 49.05 4871 4833 47.92 47.47 46.99 46.47 45.91 4530 44.66 4397 54.23 5531
Benefit from Reduced Greenhouse Gas Extern: x $ - § 113583 § 114781 $ 113,975 $ 113,091 $ 112,126 $ 11,091 $ 109956 $ 108731 $ 107,427 $ 106013 $ 104,499 $ 102,883 $ 126909 $ 129431

129



The Narragansett Electric Company
d/b/a NATIONAL GRID

RIPUC Docket No. 4780
Attachment DIV 3-20

Page 19 of 2

build-up of VWO/CVR AMI benefits

Return to Contents --> il

RI Benefit Yri6 vr17 vrig vr19 vr20 vra1 22 vr23 vr2a vr2s Yr26 vr27 vr28 vr29 vr3o
Description / Calculation: FY33 FY34 FY35 FY36 FY37 FY38 FY 39 FY 40 FY a1 FY 42 FY a3 FYaa FY 45 FY 46 FY 47 Nominal Value NPV

Forward Commitment: Capacity Value

Nameplate Capacity 052 052 052 052 052 052 052 052 052 052 052 - - - -

/ _1-losses 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92%

= Adjusted Peak Load 06 06 06 06 06 06 06 06 06 06 06 - - - -

x__Avoided Unit Cost of Electric Capacity. 32061993 327,03233 33357298 34024444 347,049.33 35399031  361,07012 36829152 37565735  383,170.50 _ 390,833.91 39865050  406,623.60 _ 414,756.07 _ 423,05119

= Benefit from Forward Commitment: Capacity Value $ 181,220 § 184844 $ 188541 $ 192312 § 196,158 S 200081 $ 204,083 $ 208165 $ 212,328 §$ 216575 $ 220906 $ - - -8 - $ 3585380 $ 1,134,453
Energy Reduction from System

+ WO Only s -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 - s -8 -8 -8 -

+ VO and AMI $ -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 - s -8 -8 -8 -

+ AMI $ 241974 S 253240 S 265056 S 277,449 S 290448 $ 304085 $ 318393 $ 333406 S 349161 S 365696 S 383051 S -8 -8 -8 -

= Total Energy Savings $ 241,974 § 253240 $ 265056 $ 277,449 $ 290,448 $ 304085 $ 318393 § 333406 $ 349,161 $ 365696 $ 383051 § -8 - s -8 - $ 5771502 $ 1,997,584
Wholesale Market Price Impact
Total Energy Reduction from VWO System 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 - - - -

x___DRIPE (Energy + Cross-fuel Capacity) 023 024 024 024 025 025 026 027 027 028 028 029 029 030 030

= Wholesale Market Price Impact $ 540 $ 551 § 562 $ 573§ 585 S 59 $ 608 S 620 $ 633 S 645 S 658 S - $ - $ - $ - $ 16,641 $ 7,993
Greenhouse Gas (GHG) Externality Costs.
Total Energy Savings 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 - - - -

X __Non-Embedded CO2 Cost 56.41 57.53 58.68 59.84 61.03 62.24 63.48 64.74 66.03 6734 68.68 7005 71.44 72.86 7430
Benefit from Reduced Greenhouse Gas Extern: $ 132003 § 134626 $ 137302 $ 140,031 $ 142814 $ 145652 $ 148546 $ 151,498 $ 154509 $ 157,580 $ 160,712 $ - s - s - S 3179770 § 1,242,398

Total
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up of VVO/CVR AMI costs
Return to Contents > il
RI Cost vr1 vr2 vr3 vra ¥rs Yré vr7 vr8 Yro vrio vri1 vri2 vri3 vria ¥ris
Description / Calculati Unit SCT__UTC__RIM_Source Y18 FY19 FY20 Fv21 F¥22 Fv23 FY24 FY25 FY26 Y27 Y28 FY29 FY30 Y31 FY32
Capital Expenditures $ $ 6024516 $ s - - - -8 -8 $ $ -8 -8 -8 -8 -
+  Opex Sub-total (Lease + Operating Expenses) $ S 885000 $ 129491 $ 132081 $ 134722 $ 137,417 $ 140165 $ 142,969 $ 14588 $ 148745 $ 151,719 $ 154754 $ 157,849 $ 161006 S 164226 $ 167,510
= Total Program Administrator Costs $ x x x $ 6909516 $ 129,491 $ 132081 $ 134722 $ 137,417 $ 140165 $ 142,969 $ 145828 $ 148745 $ 151,719 $ 154754 $ 157,849 $ 161,006 $ 164226 $ 167,510
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Return to Contents > il
RI Cost ¥ri6 Yri7 vrig Yrig Yr20 vr21 vr22 vr23 Yr2a Yr2s Yr26 vr27 vra8 Yr29 Yr3o
Description / Calculati FY33 Y34 FY35 FY36 FY37 FY38 FY39 FY 40 FYal FYa2 FYa3 Fras FYas FY 46 Fraz Nominal Value NPV
Capital Expenditures s -8 -8 ] -8 $ -8 $ -8 -8 -8 -8 $ - 6,024,516 S 5,604,201
+  Opex Sub-total (Lease + Operating Expenses) $ 170861 $ 174278 $ 177,763 $ 181,319 $ 184945 S 188,644 $ 192417 S 196265 $ 200,191 $ 204,194 S 208278 $ $ - - 5032637 $ 2424181
Total Program Administrator Costs $ 170861 $ 174278 $ 177,763 $ 181,319 $ 184,945 $ 188,644 $ 192,417 $ 196265 $ 200,191 $ 204,194 $ 208278 $ -8 - - - 11,057,153 $ 8028382

132



Inputs - General
o coners A

m s m
e —] 0% 1 Jres—
Deiion oser aox 1 Jresb
Parcentof Capacny 84 o o e o 1 prepn
s
N 15001 e L ! CO2 Erision e ——
|assumtion Vol it soure |
EracasedCost et rery ekt pces S /ot ton e 23 93 o1 st un o se oms  me  mm N a5 e s s N R s N Y 0 09 o0 o2 o2 o2 020 02 0
o ambeced CO2 Cots o) sronton s e oM we s @ mm s me nw pry G Py 7 7. a7 30 s b o e T 70 i s 7:-77 3 o e
o ambeced CO2Costs st faton) $istonion 53 a3 mu e s34 i omm owm wma mn e s s s s P me e i fires 0 mas o e som s ey s ey
o ambeced 02 Costs -t ey m e wn o an s owm e owa e s ey nm i i am am ey e o am o o o s o o am Py
e ehasa units Converson acors Source
T 507 Conat S oz Hor Ty Shor Tons S0 ey
- bimon it o0 TR 2 0 Tooenco  AGET  OGomsess A
posane et galors o1 o5 oo s w0 asseeor  7aieeIEes -
s o oz . P NOK 507 ot postnation)
Source T y—"
2015 pewiae 4650 2015 Upire pend 8
020 o 4650 2015 Upire pend 8
202 i SC 2015 Upire pend 8 o 2
022 e 13744306 65C 2005 Updso Aperdn8 Conrionto M T
05 s 182384617 1eSC 2015 Upe pend 5
s s 162279273 1esc 2015 Upe pendns
07 s 175757032 1esc 2015 Upe operd s
s s 159541093 eSC 2015 Upe pend 5
09 e 200510200 1eSc 2015 Upe perdn s
00 e 220505329 1esc 2015 s perdn s
2 e 253550285 e5C 2015 Upe operdn s
w2 e 253550285 1e5C 2015 Upe opend s
2033 e 253550285 1e5C 2015 Upe opend s
230 e 253550285 1e5C 2015 Upe opendn 5
205 e 253550285 e5C 2015 Upe opend s
26 e 253550285 1e5C 2015 Upe opend 5
2037 e 253550285 1e5C 2015 Upe operd 5
208 e 253550285 e5C 2015 Upe opend s
09 e 253550285 1e5C 2015 Upe opend 5
200 e 253550285 e5C 2015 Upe opend s
2001 e 253550285 e5C 2015 Upe opend 5
02 e 253550285 1e5C 2015 Upe opendn 5
2003 e 253550285 1e5C 2015 Upe operd 5
200t e 253550285 1e5c 2015 Upe opend 5
205 e 253550285 e5C 2015 Upe operd s
20 e 253550285 1e5C 2015 Upe operd 5

The Naragues e Congary
RIPUC DocktNo. 4760
2ot

133



e N £

o s o e s oousreiss
5 s oouessazss ousss2 oousermsy oo
o0 s sosso oomsin oo oosireeaer
s s oosssrszis oo - oossea
s o oo ooserason e
s s e oosaissess oosaeo oosaeiores
e s oosseint oosuan oosasos oo
s s oossusssn ooseronas prene oseinn
2wz s oosssrrser oosssiea oossoiesrs oosaersess
2wz s et ooszas2s oossusosn2 oosmuseaes
s s oomer oossesiiss e oosasrm
s s oossisms oo oossszsser oosuezsan
20 s P oossase e ocasssass
s oorsass oossierens Pt e
s oomsaisi oosisie ooresreas s
s oarsrssss oo oorsseus oosauen:
e s ooraszsiss s oomsessor oorszesss
s s ooreisos om0 e o i
2w s rmssnt owuiseos o oo oomeess
2037 speun oo ooms e s oorsasics
s shwm ooeisier oo Ouwmnse  oogsus oo
o0 spom cezsazssy oormsisss et s cearacize
o0 s prese oo oy omemws  ooer
o2 shom ooeseiszos o ougs  oonssaon oo
o shom preste oogaersa s oo oosaszesos
0w s oosssesers e oumims  oomme oo
s s oosconszss onerssivic ousmws ooz ooasaesss
oo oomases e ouwmss  ooszesss  omwsee
o7 S oosassezzy oo owmessy  oosess  owwwsn

Sensonal Avoided inerpy Coss or-nition)

winer ot peak o osczs2 e oovmems  oowmers  oosnsses Oosanie oo oossers i oomanst oo

Sumerof pesk protes ooasserazs vy oosme  ogmmms oo rremprrrem e ooserens  osssasiss o sty

sepsontand pesksegmentation

e mones v .

Surer i vesr .

s ear a0

v seak s/ o 16

o eakhues 4oy 3

et e Sesonal s segmentation

Summeroipesk

Wirer ot Peak naw

Source e 201 Upire, g
o shwn omssaers P — oo oo o oow oo oo 0w oo oo
o spwm oonsssezes
0 Shwn cosessss i
oo o naon 2
2 spom o Comertto
oo oonsoszera
o s oonsrranes
s spom oonsusis)
s spom oo, PR —
g oonusscers
oo oonumers
s shwn oonusseins
0 shwn oonuzsaon
e oonuzsions
2 shwn oonuzsions
e oonuzsions
20 o oonassors
s s oonazssors
s spom oonazssors
207 spom oonazssors
8 s oonazssons
09 spom oonazssors
200 spom oonazssors
oar s oonazsaons
w2 spom oonazssors
2003 o oonazssors
200 o oonazssors
205 s oonassors
20 s oovassors

et Compory

134



sessoml
weihtes
o shom T = 0 o sty 7 ReeETT
s shom o o o o o o
o0 s ° o ° o o o
onain Solar-Sessonal Welghied Average
e o T oo Ooomsities  ooonems.
o swwn oooipizms ooomeszzr us08 o
a0 swwn oo oomosears7 oomeses  oooseizn
ot swwn e oomoiesios oomss  oooouraesy
m swwn oounirszos prome oomuises ooz
. swwn oounirery prome oomois  oooourzry
ot swwn oommireie: oomicaoie oomoeis  pooouranes
s swwn oooime fromes oo pooourisss
e swwn oomutrroe: oomicie oomusn  oooourorzs
o swwn oommiresas from owoiess  oomowroon
e swwn ooonirsass oomisar oomiemss  oownesen
s swwn oounirsast ooy oomiems  oownesms
a0 swwn oounirins promee oomusesis  poootessss
e swwn oounirins promee oomusesis  poootessss
S swwn oousirins oomiseisy oomusesie  ooootesiss
o swwn oousirins promee oomusesie poootestss
o swwn oousirisns promee oomusssie  poootesiss
s swwn oousirins promee oomusssie  poootesiss
e swwn oousirins promes oomusesie  pooouesiss
o swwn ootz promee oommusesie  ooootesiss
e swwn ootz promes oomusesie  oooonesiss
o swwn ootz promee oomusesie  ooootesiss
0 swwn oousizisns promee oomusesie poootesiss
o swwn ootz prome oomusssie  oooouesiss
na swwn ootz prome oomusesie  ooootesiss
o swwn ootz promee oommusesie  ooootesiss
o swwn ootz promee oomusesie pooouestss
s swwn ootz promee oomusssie  oooonesiss
e siwn oousiris promee oomusssie  pooonesiss
o swwn ootz oomoiseisy oomusesie oooonestss
i e RIE (post o)

e Naragen
e

i Congary

RIPUC DocktNo. 4760

——
B —

P 2tot3

135


http://www.treesfullofmoney.com/2017-heating-oil-price-predictions/

The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Division 3-21

Request:

Regarding the Interconnection Support — Time to ISA incentive and the annual targets contained

in Appendix 10.10 (as R.I.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets
ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.

Response:

a. The Company has not proposed any specific new actions, investments, or activities in this

proceeding in support of achieving the targets. However, the Company expects to

achieve the targets for all three proposed Interconnection Support performance incentive
mechanisms (Interconnection Support - Time to ISA, Interconnection Support — Average

Days to System Modification, and Interconnection Support — Estimate versus Actual
Costs incentives) through the following: (i) increased efficiencies in the overall process,

(i) better and more accurate reporting needs, (iii) the introduction of an on-line portal for
application and tracking of all interconnection proposals, (iv) additional technical training

for engineers who conduct needed studies, and (v) increased levels of key performance
indicators, which together will enhance performance for studies, construction of
necessary system modifications, and more accurate accounting of costs.

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness
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b. The Company has proposed funding in the general rate case for these efforts, which
would be recovered through base distribution rates.

C. The Company has not conducted a cost-benefit analysis associated with achieving the
targets for any of the three Interconnection Support metrics. As the Company noted in
Schedule PST-1, Chapter 9, Section 4.3 (Bates Page181of PST Book 1), the benefits
from achieving the interconnection targets are difficult to quantify. Quantification would
require making assumptions regarding the timing of distributed generation installations
with and without the target achievements, the number and size of installations affected,
and the specific technologies being installed. However, timely and efficient
interconnection of distributed generation is foundational to providing the benefits from
distributed generation, including:

. Reductions in CO, and criteria pollutant emissions;
o Avoided energy and capacity costs; and
. Avoided renewable energy credit costs.
d. See the Company’s response to subpart (c) above.
e. The Company’s proposed allocation of up to six basis points for each Interconnection

Support incentive at the maximum target level is reasonable because this incentive level
IS commensurate with the emphasis that the Division of Public Utilities and Carriers, the
Rhode Island Public Utilities Commission, the Governor’s office, the Office of Energy
Resources, the General Assembly, and other Rhode Island stakeholders have placed on
the expansion of renewable energy sources in-state. The Company has assigned a
relatively high value to interconnection in comparison with many of the other
Performance Incentive Mechanisms in recognition of the foundational importance of
efficient interconnection processes to achievement of the state’s energy and economic
development goals. This earnings opportunity will help to incent the Company to
improve interconnection practices, resulting in expedited interconnection timelines that
accelerate the benefits from distributed generation.

(This response is identical to the Company’s response to Division 10-21 in Docket No. 4770.)

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness
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Division 3-22

Request:

Regarding the Interconnection Support — Average Days to System Modification incentive and
the annual targets contained in Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.
Response:

a. through e.

For the Company’s response to parts a. through e. of this request, please see the Company’s

response to Division 3-21.

(This response is identical to the Company’s response to Division 10-22 in Docket No. 4770.)

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness
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Division 3-23
Request:

Regarding the Interconnection Support — Estimate versus Actual Costs incentive and the annual
targets contained in Appendix 10.10 (as R.I1.P.U.C. No. 2205, Sheet 15, Appendix A):

a. Please describe the actions, investments, and activities that the Company expects to
undertake to achieve the targets.

b. Please explain how the costs associated with (a) will be recovered from customers, if at
all. For example, will these costs be included in the PST Plan and recovered through the
PST Factors?

C. Has the Company or its consultants conducted a cost-benefit analysis associated with
achieving the targets?

d. If the answer to (c) is yes, please provide the cost-benefit analysis in machine readable
format with all formulas intact. If not, please provide the following in machine-readable
format with all formulas intact:

I. The expected benefits of achieving the annual targets

ii. The expected costs associated with achieving the targets, not including the
financial incentives paid to the Company for achieving the targets.

e. Please explain why the allocated basis points for this incentive are reasonable.

Response:

For the Company’s response to parts a. through e. above, please see the Company’s response to
Division 3-21.

(This response is identical to the Company’s response to Division 10-23 in Docket No. 4770.)
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Division 3-24

Request:

Please describe the factors considered by the Company when developing its proposed allocation
of basis point incentives across the various performance incentive mechanisms, and how those
factors resulted in the proposed allocations.

Response:

The discussion in Schedule PST-1, Chapter 9, Section 3, Pages 6-7 (Bates Pages 167-168 of PST
Book 1), describes the Company’s approach to developing performance incentive mechanisms
and allocating basis points. As the Company notes in that discussion, values assigned to
individual performance incentive mechanisms were “based on a combination of (1) relevance to
developing a foundation for transforming the power sector in the near term, and (2) the
associated benefits or savings to customers due the activity encouraged by the incentive. The
Company has supported the proposed values for individual incentives using analyses of benefits
and costs where possible. Where quantification is not possible, the Company has provided a
qualitative description of the most significant benefits and costs.”

(This response is identical to the Company’s response to Division 10-24 in Docket No. 4770.)
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Division 3-25

Request:

Please identify each instance where the achievement of one PIM target might also contribute to
the achievement of another PIM target; i.e., where there is overlap among the PIMs.

Response:

Many of the performance incentive mechanisms will either directly or indirectly provide some
support toward the achievement of the Forward Capacity Market Peak Demand Reduction and
Monthly Transmission Peak Demand Reduction metrics. However, these performance incentive
mechanisms are included in the Company’s portfolio because they are geared toward the
achievement of either additional or separate policy goals, and, therefore, provide other distinct
benefits that justify their value. Conversely, multiple performance incentive mechanisms may
support the same broad policy goal but also support independent objectives. The Company
sought to propose a set of performance incentive mechanisms that is complementary but not
redundant, and which will collectively provide incentives for the Company to effectively support
achievement of state policy goals.

For example, achievement of the Off-Peak Charging Rebate Participation targets will result in a
modest contribution toward the two peak reduction targets. However, that particular
performance incentive mechanism is important in that it is focused on customer engagement, a
priority in both Docket 4600 and Power Sector Transformation; and supportive of the State’s
ZEV and CO, near-term goals as it provides a timely means to reward off-peak charging by
many electric vehicle drivers during the period before time-varying rates are implemented.

The Demand Response participation performance incentive mechanisms will similarly support
the peak reduction metrics. As with the Off-Peak Charging Rebate, the Company emphasized
the policy goal of customer engagement in developing these performance incentive mechanisms.

The two energy storage performance incentive mechanisms will also provide some support for
peak reduction if targets are achieved. However, they link directly to the Power Sector
Transformation goal of building a flexible distribution system to integrate more clean energy
generation in support of the State’s CO, reduction goals and Governor Raimondo’s goal of 1000
MW of clean energy by 2020. The Behind the Meter Storage performance incentive mechanism
also directly supports the Docket 4600 goal of fostering customer investment in their facilities.

The Electric Heat Initiative and Electric Vehicles performance incentive mechanisms provide
direct support of the State’s CO, reduction goals. The Electric Vehicles performance incentive
mechanism provides support for the State’s ZEV goals. The Electric Heat Initiative may provide
a modest contribution to annual peak reduction that has been accounted for in setting the
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Forward Capacity Market Peak Demand Reduction targets. The Electric Heat Initiative also
supports local economic development.

The DG-Friendly Substation Transformers and three Interconnection performance incentive
mechanisms will all serve to expedite the interconnection of distributed generation. The DG-
Friendly Substation Transformers performance incentive mechanism is a complement to the
Interconnection performance incentive mechanisms, as completion of the system investments
associated with the substation transformer targets will mean that customers can more readily
benefit from expedited interconnection timelines. The three Interconnection performance
incentive mechanisms each focus on different aspects of the interconnection process, such that
their benefits will not be overlapping. All of these performance incentive mechanisms provide
support for the State’s clean energy and CO, goals, and will help to support economic
development in the State of Rhode Island.

The Volt/VAR Optimization (VVO) Pilot Impacts performance incentive mechanism targets
would imply a small contribution to the Forward Capacity Market and Monthly Transmission
peak demand reduction targets. However, this performance incentive mechanism is intended to
support outstanding delivery of the pilot, which will ultimately provide lessons that inform and
ensure more efficient realization of benefits from broader AMF deployment and grid
modernization efforts.

Because of the Company’s proposed timeline for AMF deployment, the AMF Customer
Engagement and Deployment performance incentive mechanisms targets are unlikely to impact
the achievement of other performance incentive mechanisms.

(This response is identical to the Company’s response to Division 10-25 in Docket No. 4770.)

Prepared by or under the supervision of: Timothy Roughan and Meghan McGuinness

142



The Narragansett Electric Company

d/b/a National Grid

RIPUC Docket No. 4780

Responses to Division’s Third Set of Data Requests
Issued January 12, 2018

Division 3-26

Request:

Please explain how the Company incorporates the value of peak load reduction when evaluating
the need for additional “Distribution”, “Transmission”, or “Generation” capacity. Please provide
specific examples where such an analysis was performed.

Response:

For distribution, peak load reductions are included in two ways. First, the Company’s forecast
includes state wide peak load reductions due to energy efficiency and distributed generation.
Table 1 demonstrates the forecast peak reductions.

Table 1 (2017 Electric Peak Forecast)

Second, the Company reduces peaks on a distribution feeder basis, as necessary, when
conducting an area study. Reductions are made when the distributed generation peak reduction
amounts aggregate to a level significant in identifying study issues. Table 2 demonstrates a case
within the Central Rhode Island East (CRIE) Area Study where the distributed generation
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information was collected but no feeder reductions were made. The reduction would not have
changed issue identification, plan development, or recommendations.

Table 2 - Existing and Proposed Distributed Generation within Study Area (CRIE Study

Appendix 9.11)

Proposed Capacity

Existing Capacity

Feeder (kW) (kW) Fuel Type DG Type
14F1 0 3.5 Solar Inverter Based - PV
14F1 0 5.5 Solar Inverter Based - PV
14F3 0 225 Hydro Synchronous
14F4 308 0 Solar Inverter Based - PV
27F2 500 0 Solar Inverter Based - PV
27F3 0 300 Solar Inverter Based - PV
27F4 224 0 Solar Inverter Based - PV
12F2 0 5.16 Solar Inverter Based - PV
72F5 5 0 Solar Inverter Based - PV
83F2 495 0 Solar Inverter Based - PV
87F1 100 0 Wind Wind Turbine
87F1 220.8 0 Solar Inverter Based - PV
87F5 0 3.5 Solar Inverter Based - PV

TOTAL 1,853 543

Table 3 demonstrates a case in the ongoing South County East (SCE) Area Study where the
accumulated distributed generation is more substantial and feeder peaks are reduced.
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Table 3 — Draft Existing and Proposed Distributed Generation within Study Area (SCE Study)

Name Plate

Circuit Status (MW) DG Type Study Credit
MW | %
West Kingston Substation
3307/3308 Existing 30.00]Inverter Based - Wind 6.00 20%
3307/3308 Pending 2.20|Inverter Based - PV 0.73 33%
3307/3308 Pending 0.90|Inverter Based - PV 0.30 33%
3307/3308 Pending 3.78|Inverter Based - PV 1.25 33%
SUB-TOTAL 36.88 8.27
Davisville Substation
84T3 Pending 3.06|Inverter Based - PV 1.01 33%
84T4 Existing 12.50|Cogen-Natural Gas 12.50 100%
84T3 Existing 8.00|Cogen-Natural Gas 8.00 100%
83F2 Existing 0.50]Inverter Based - PV 0.16 33%
SUB-TOTAL 24.06 21.67
Kent County Substation
30F1 Existing 1.50|synchronous - Wind 0.00 0%
SUB-TOTAL 1.50 0.00
115kV Supplied Stations
46F4 Pending 1.00|Inverter Based - PV 0.33 33%
46F4 Existing 2.00|Inverter Based - PV 0.60 30%
88F1 Pending 0.88|Inverter Based - PV 0.29 33%
88F1 Pending 0.89|Inverter Based - PV 0.29 33%
SUB-TOTAL 4.77 1.51
TOTAL | 67.20 31.46 47%

For transmission, National Grid utilizes a ten-year load forecast issued by ISO New England (the
Forecast Report of Capacity, Energy, Loads, and Transmission), which takes into account load
reduction attributed to energy efficiency, demand response, and distributed generation sources.
Ultimately, these factors result in an overall reduction of the net load experienced on the system,
and this is reflected in the loadflow models used in transmission reliability planning studies. A
recent example of this is documented in ISO New England’s, Southeastern Massachusetts and
Rhode Island Area 2026 Needs Assessment report issued in May, 2016. Specific reference to the
load forecast along with load reduction components is discussed in sections 3.1.6 and 3.1.7 of
that report. This report contains Critical Energy Infrastructure Information and can be obtained
by making a specific request with ISO New England.

With respect to generation, National Grid does not perform generation adequacy studies because
this is a market function that is performed by ISO New England.

(This response is identical to the Company’s response to Division 10-26 in Docket No. 4770.)
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