
 

 
40 Sylvan Road Waltham, MA 02451 
T: 781-907-2121raquel.webster@nationalgrid.com www.nationalgrid.com 

 
February 7, 2018 
 

BY HAND DELIVERY AND ELECTRONIC MAIL 
 

 
Luly E. Massaro, Commission Clerk 
Rhode Island Public Utilities Commission 
89 Jefferson Boulevard 
Warwick, RI  02888 
 
RE:  Docket 4783 - Proposed FY 2019 Electric Infrastructure, Safety, Reliability Plan  
         Responses to PUC Data Requests – Set 2 
        
Dear Ms. Massaro: 
 

On behalf of National Grid,1 I have enclosed ten (10) copies of the Company’s responses to 
the second set of data requests issued by the Rhode Island Public Utilities Commission in the 
above-referenced docket. 

 
Please note that the Company received a short extension to respond to PUC 2-48.  In 

addition, the Company has included the Request for Proposal (RFP) that the PUC requests in PUC 
2-3.  However, the Company has not included the responses to the RFP, which the PUC also 
requests in PUC 2-3.  The Responses to the RFP that is the subject of PUC 2-3 are confidential and 
governed by various non-disclosure agreements (NDAs).  The Company will file the confidential 
responses to the RFP with the PUC as soon as it receives the necessary clearance from the 
signatories to the NDAs.   

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

 

 
 
        Raquel J. Webster 
Enclosures 
 
cc: Docket 4783 Service List 
 Greg Booth, Division 

Leo Wold, Esq. 
 Al Contente, Division 

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

Raquel J. Webster 
Senior Counsel 
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Prepared by or under the supervision of:  Ryan Constable 

PUC 2-1 
 

Request: 
 
The budget for system capacity and performance is $45.8 million.  Referencing pages 55-66, 
which of the italicized items are part of load relief (35.8M) and which are reliability projects 
(9.9M)? 
 
Response: 
 
Please see below for a description of which of the italicized items referenced in this request are 
for load relief, reliability, or both.  
 
Load Relief 
Aquidneck Island Projects - Newport Substation & Jepson Substation 
Proposed Chase Hill Substation (formerly Hopkinton Substation) 
East Providence Substation 
Quonset Substation Expansion 
Warren 115/12.47 kV Substation 
Volt VAR Optimization and Conservation Voltage Reduction (VVO/CVR) Expansion 
 
 
Reliability 
Substation EMS/RTU (SCADA) Additions Program 
Flood Contingency Plan 
3V0 Program 
Advanced Metering Infrastructure (AMI) Pilot Program 
 
Load Relief and Reliability 
Blanket projects 
 
The detailed breakdown is shown in the table on Bates page 79 of the Company’s FY 2019 
Electric ISR Plan and is also reproduced below. 
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  FY19 Capital Budget

Capex Spending Rationale Budget Classification PowerPlant Project # Project Description

Total Capital 

FY2019

System Capacity & Performance Load Relief C005505 IE ‐ OS DIST TRANSFORMER UPGRADES 550                         
C013967 PS&I ACTIVITY ‐ RHODE ISLAND (897)                     

C015158 NEWPORT SUBSTATION (D‐SUB) 5,762                   

C024159 NEWPORT 69KV LINE 63 (D‐LINE) 1,219                   

C024175 CHASE HILL SUB (D_LINE) 3,900                   

C028628 NEWPORT SUBTRANS & DIST CONVERSION 5,179                   

C028920 NEW LONDON AVE (D‐SUB) 4,516                   

C028921 NEW LONDON AVE (D‐LINE) 1,900                   

C046352 VOLT VAR DLINE RI PILOT PROJECT 400                       

C046726 EAST PROVIDENCE SUBSTATION (D‐SUB) 200                       

C046727 EAST PROVIDENCE SUBSTATION (D‐LINE) 200                       

C053646 QUONSET SUB EXPANSION (D‐SUB) 595                       

C053647 QUONSET SUB EXPANSION (D‐LINE) 693                       

C054054 JEPSON SUBSTATION (D‐LINE) 484                       

C065166 WARREN SUB EXPANSION (D‐SUB) 220                       

C065187 WARREN SUB EXPANSION (D‐LINE) 230                       

C079282 RI VVO/CVR ‐ Washington 126 D‐Line 800                       

C079288 RI VVO/CVR ‐ Staples 112 D‐Line 425                       

C079300 RI VVO/CVR ‐ Washington 126 D‐Sub 200                       

C079482 RI VVO/CVR ‐ Staples 112 D‐Sub 75                         

CD00649 GATE 2 SUBSTATION (D‐SUB) 90                         

CD00656 JEPSON SUBSTATION (D‐SUB) 8,800                   

COS0016 OCEAN ST‐DIST‐LOAD RELIEF BLANKET. 307                       

Load Relief Total 35,849                   
Reliability AMI ‐ TBD RI AMI/ VVO PILOT PROJECT 6,000                   

C049679 HARRISON 32 ‐ EMS EXPANSION 10                         

C050698 DAVISVILLE 84 ‐ EMS EXPANSION 12                         

C059663 CUTOUT MNTED RECLOSER PROGRAM_RI 120                       

C059882 FLOOD CONTINGENCY PLAN NECO ‐ D 1,020                   

C065830 RECLOSER REPLACEMENT PROGRAM RI 600                       

C074428 EMS EXPANSION ‐ WAMPANOAG 48 125                       

C074430 EMS EXPANSION ‐ WOOD RIVER 85 125                       

C074438 EMS EXPANSION ‐ MERTON 51 129                       

C074439 EMS EXPANSION ‐ TIVERTON 2 33 150                       

C079195 3V0 Work in Rhode Island 200                       

COS0015 OCEAN ST‐DIST‐RELIABILITY BLANKET. 1,125                   

COS0025 OS‐DIST‐SUBSTATION LR/REL BLNKT 300                       

Reliability Total 9,916                     
System Capacity & Performance Total 45,765                 
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Request: 
 
Referencing page 59 of the filing, Substation EMS/RTU (SCADA) Additions Program – The 
Company is proposing to expand the EMS/RTU program to improve reliability performance, 
increase operational effectiveness, and provide data for asset expansion or operational studies. 
The Company proposes to spend approximate $0.6 million for this program in FY 2019.  Please 
explain how this fits with the Companies proposal to retire legacy serial RTUs and introduce a 
third-party communication platform for distribution line recloser and SCADA exchange. 
(reference Docket No. 4680, Book 1, page 49; http://www.ripuc.org/eventsactions/docket/4780-
NGrid-PSC-Book1of3.pdf).  
 
Response: 
 
The EMS/RTU program aligns with the Company’s above-referenced proposal in the Power 
Sector Transformation (PST) docket.  
 
The Substation EMS/RTU (SCADA) Additions Program is an installation and expansion 
program for those substations where a remote thermal unit (RTU) is not presently installed or a 
RTU is installed and expansion is required to maintain a reliable and sustainable network. The 
substation data acquisition and control information for the equipment inside the substation fence 
currently connects to the Energy Management System (EMS) at National Grid’s Control Center 
facilities.  As in fiscal year 2014, the Replacement RTU Program was incorporated into the 
Substation EMS/RTU (SCADA) Additions Program, which now considers asset condition based 
RTU replacement along with reliability based EMS expansion. 
 
The PST docket builds upon the already existing EMS/RTU program and proposes to deploy a 
new Distribution Supervisory Control and Data Acquisition (DSCADA) system.  The DSCADA 
deployment includes a RTU separation effort that will be completed to segregate distribution 
data and control from transmission data and control. Recently installed or replaced RTUs 
associated with the existing EMS program will require low cost reconfiguration to align with the 
PST DSCADA proposal.  Stations that require new RTUs under the existing EMS program are 
the same stations that would require new RTUs under the PST DSCADA proposal.  
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Request: 
 
Referencing page 63 of the filing, please provide a copy of the RFP and all responses thereto. 
 
Response: 
 
Please see Attachment PUC 2-3.   
 
Please note that the responses to the RFP are confidential and governed by various nondisclosure 
agreements (NDA). The Company will file the confidential responses to the RFP with the PUC 
as soon as it receives the necessary clearance from the signatories to the NDAs.  
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1.0 INTRODUCTION 
 
The Narragansett Electric Company, d/b/a National Grid (“National Grid” or the “Company”) is 
pursuing a Volt Var Optimization (VVO) Demonstration Project in the state of Rhode Island. The 
goal of this RFP will be to select a vendor to supply the Company with centralized control 
functionality designed to optimize the operation of existing/new reactive resources and voltage 
regulation devices on seven distribution feeders selected for the demonstration project. 
 
The benefits of distribution feeder reactive support and voltage regulation are well known and 
individual capacitor installation and voltage regulators can be justified for reasons of voltage 
improvements and/or capacity release. However, National Grid is in the process embarking on 
Volt/Var control systems and strategies using centralized control algorithms. The Company’s goal is 
to use such a project for the following reasons.  

 Determine the potential operational benefits from these systems as stated by the Vendors 
that would improve service to customers; 
 Understand potential synergies with other rapidly developing uses of advanced technology 
on power distribution systems and/or areas where these technologies may work in opposition to 
one another; 
 Understand how application of these systems could be integrated with existing guidelines 
to meet current objectives for Volt/Var infrastructure; 
 Guide system planners on potential benefits from deployment including clear direction on 
justification of infrastructure development costs; 
 Understand system performance when distribution system is out of normal configuration. 
 

It is expected that the Vendor will go into detail on their expected results.  EPRI report ‘Design and 
Assessment of Volt-Var Optimization Systems’, 1022004, will be used as a guide when reviewing 
each proposal and the Vendor should make every effort in referencing this report. 
 
National Grid has identified two separate areas in the state of Rhode Island to demonstrate this 
advancing technology.  
 
 
2.0 PROJECT OVERVIEW  
 
The Vendor is required to provide a solution for Volt Var Optimization.  
 
The Vendor will be required to provide four major services under this RFP related to their VVO 
solutions: 
 
1. Overall VVO Solution Project Management – The management of your VVO solution 
including, to be confirmed in the vendor’s response, database management; communications 
troubleshooting; software system installation; integration of data with National Grid systems; 
coordination with Company personnel; project management and tracking reports indicating the 
progress of the project.  The Company anticipates that there will be associated infrastructure 
development (ex. capacitor installation, system reconfiguration, new circuit mainline, etc.) 
associated with this project that will require close coordination with the effort to implement a VVO 
solution.  Overall program management will be the responsibility of Company resources.  As such, 
vendor project management activities/responsibilities related to the VVO solution will be considered 
subordinate to those of the overall Project Manager. 
 
2. Engineering Consulting Services – The Vendor will work with the Company’s Advanced 
Engineering department and provide in depth engineering expertise on VVO.  This is primarily 
considered to include engineering consulting services for the development of precise locations for 
feeder monitoring devices, settings, communications, and Company training (installation, operation 
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and maintenance). In response to this RFP, the vendor should provide details on additional 
engineering consulting services it would provide and deems essential to implementing their VVO 
solution.  
 
3. Equipment Solutions – Please detail specific equipment and quantities required to 
implement your VVO solution on the selected demonstration project feeders. It expected the 
Vendor will support National Grid personnel during the installation of all feeder monitors, metering 
and communication devices that are required for VVO.  Field installation will also include support 
while integrating the VVO project into National Grid’s EMS. 
 
4. Measure and Verification (M&V) – The Vendor shall provide measurement and verification 
services to support the assessment of the energy savings and other benefits realized by 
implementing the VVO system.  The Vendor will work with National Grid on establishing the criteria 
on what analytical data will be needed throughout this project.  
 
Vendors are required to respond to all four major services (Project Management, Engineering 
Consulting Services, Equipment Solutions, and M&V) in their response to this Scope of Work.  In 
addition, your written response to this RFP should describe how your solution addresses all aspects 
of our requirements.  Your response should align with the Scope of Work (SOW, section 3) and 
describe how your proposed solution addresses the requirements in that section. 
  
If a Vendor does not perform all of the four services listed above, they should partner or sub-
contract for all these services and describe the arrangement, roles and responsibilities in their 
response to the RFP.   
 
3.0 SCOPE OF WORK 
 
National Grid has selected to perform this project at two separate geographic locations, Putnam 
Pike substation in northern RI and Tower Hill in southern RI.  There are a total of seven 12.47kV 
distribution feeders, four (Tower Hill sub) receive supply voltage are regulation via a substation 
transformer equipped with a Load Tap Changer (LTC) and three (Putnam Pike sub) are equipped 
with individual phase feeder substation voltage regulators.  Both of these distribution substations 
are supplied from 115kV transmission lines.  Substation one-lines are provided as an attachment to 
this RFP.  During an initial conceptual project evaluation, it has been identified that substation work 
needs to be conducted at Putnam Pike to gain supervisory control of the single phase regulators.  It 
shall be assumed by the Vendor that this work will be completed in conjunction with the engineering 
of the VVO project. 
 
In addition to the identified substation work, distribution line infrastructure development is required 
to address thermal, voltage and/or reactive performance issues that have been identified.  In its 
evaluation of existing system performance the Company has modeled all seven 12.47kV 
distribution feeders using CYME distribution feeder analysis software. As with the substation work, 
it shall be assumed by the Vendor that this work will be done in conjunction with the engineering 
associated with VVO project.  All distribution feeders have existing three phase capacitors installed 
at various locations.  Three phase line regulators are also present on several of the feeders.  
Distribution characteristics are provided with this RFP as an attachment, along with proposed 
distribution work.  
 
National Grid has also conducted an initial communications study for the two VVO demonstration 
locations and concluded that it will use two separate technologies.  In northern RI, the Company will 
use a WiMAX radio system and, in southern RI, the Company will utilize Verizon 3G.     
 
The Volt Var Optimization Demonstration Services provided by the Vendor shall include, but not be 
limited to the following: 
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3.1 Company Background, Personnel 
This should include but not limited to the following; Vendor’s company name, headquarters 
location, and company history.  In addition to headquarters location, provide any field offices 
that exist and their locations.  Please provide names of the projected team members that would 
be working with National Grid, with a brief description of their experience.  If a Vendor is sub-
contracting any function of the project out, provide the same information for the company who 
will be supplying that work.  

 
3.2 Volt Var Experience 
Provide relevant summary level experience of at least three VVO projects recently completed 
by your company.  Information of most interest is; Client name/location with a contact (name, 
title, phone number and email), actual cost in relation to budget as a percentage, comments on 
project implementation schedule (proposed vs. actual), and lessons learned.  In addition, 
provide details on project scope (number of substations, feeders, controlled equipment).  
Finally, any details that quantify the success of these past VVO projects would be beneficial.  
 
3.3 VVO Approach and Control 

3.3.1 VVO Approach 
Vendor to describe their approach to Volt Var Optimization.  When describing your 
technique it should be classified (with any explanation the vendor feels is essential) as one 
of the following categories: Traditional Standalone Controller, Rule Based, Model Based, 
and Heuristic. 

1. Describe the advantages of your approach.  
2. Describe the pros and cons of your approach’s category and how it differs from the 

other categories. 
3. Describe any unique qualities of your solution that are not covered in the first two 

questions.  
 

3.3.2 Control 
1. What, if any, capacitor bank parameter does your system integrate into the 

algorithm in relation to temperature, voltage override, etc. 
2. Describe how your system will interact with capacitors, voltage regulators (line 

and substation, and LTC’s).  
3. List what devices (capacitor controls, regulator controls, etc.) your solution has 

integrated.  This should include Manufacturer and Model.  
4. Will your system limit, reduce, or increase equipment operations? Provide past 

analysis showing results.  
5. Describe how your system operates during abnormal circuit conditions that are 

the result of either manual or automatic reconfiguration.  
6. How will this system interact with National Grid’s ABB EMS? 

 
 

3.3.3 Monitoring 
1. What type of voltage and current sensing does your company use to monitor 

distribution feeders? 
2. What is the accuracy of this equipment? 

 
3.4 Cost *This should be provided in a separate document * 
Provide an itemized cost breakdown of all work associated with project.  This breakdown 
should include but not be limited to engineering support services, project management, 
monitoring, measurement and verification, O&M, training, post project annual expenses, and 
material.   

 

The Narragansett Electric Company 
d/b/a National Grid

RIPUC Docket No. 4783
Attachment PUC 2-3

Page 5 of 7



NATIONAL GRID VOLT VAR OPTIMIZATION DEMONSTRATION PROJECT 
 

May 27, 2013          Page 6 of 7 
 

             

 

3.5 Project Schedule 
Provide a project schedule showing all anticipated tasks associated with this VVO 
demonstration project.  For purposes of developing this schedule, assume an overall 
implementation schedule of 18 months starting in August 2013.   
 
3.6 Distributed Generation (DG) 
The Vendor should indicate how their VVO solution has handled/interacted with distributed 
generation (DG) resources.  This should include what type of generation, size, and operating 
voltage as well as the operating conditions of the distribution system (on peak, off peak, etc.).  
Provide any lessons learned associated with DG.   

 
3.7 Measurement and Verification 
Describe the methodology used to establish a baseline and to measure/estimate energy 
savings realized by implementation of the vendor’s VVO solution.  Please provide examples of 
recorded results along with the criteria used in obtaining these results. 

 
3.8 Communications 
National Grid is using two separate communication technologies for this VVO project, WiMAX 
and Verizon 3G.  Describe how your solution interacts with these communication technologies.  
Provide any experiences that you have with these technologies.  
 
3.9 Safety and Other Requirements 
Vendor should adhere to National Grid safety standards and will be provided documentation as 
to these standards.  

 
 

4.0 ATTACHMENTS 
 

4.1 Holiday Schedule 
 

New Year’s Day January 1 
Martin Luther King’s Birthday January 21 
President’s Day February 18 
Memorial Day May 27 
Independence Day July 4 
Labor Day September 2 
Veteran’s Day November 11 
Thanksgiving Day November 28 
Day after Thanksgiving November 29 
Christmas December 25 

 
4.2 RFP Schedule 

 
Dates Action 

May 27 Release RFP 
May 31 Vendor Acknowledges Intent to Bid 

June 3 – June 14 Vendor Question and Answers Period  
June 6 – June 7 Vendors 1 Hour Conference Call Q&A 

June 21 RFP Closed - Vendor Submits Documents via Ariba 
June 24 - July 8 Review Vendor Proposals 
June 24 - July 8 Follow up Questions to Vendor (if required) 
July 15- July 19 Final Selection of Vendor 

 
4.3 Substation One-line 
Document attachment found in Ariba 
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4.4 Feeder characteristics, One-lines 
Document attachment found in Ariba 

 
4.5 Proposed distribution feeder work 
 Document attachment found in Ariba 

 
4.6 Technical Response  
Vendors are required to submit a technical response addressing all aspects of this RFP. This 
response should be submitted through Ariba.  

 
4.7 RFP Bid Price Sheets  
Vendors are required to submit pricing separately from the technical response to this RFP. 
Vendor should use the VVO Pricing sheet found in Ariba. If the Vendor has exceptions to the 
pricing structure provided, it should be noted in the cost response to the RFP.  If the Vendor 
has an alternative pricing which would be more favorable than the attached, it should be 
submitted in a similar format which would allow National Grid to evaluate against the other cost 
responses received.  
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Request: 
 
Was UtiliData the lowest cost bidder?  If UtiliData was not the lowest cost bidder, please explain 
why this company was chosen. 
 
Response: 
 
The Company selected Utilidata based on total project costs, which included the internal 
investments required to incorporate and support each bidder’s proposal. The selection method 
that identified Utilidata as the vendor of choice is outlined in the Company’s response to  
PUC 2-8 in Docket No. 4473 (FY2015 Proposed Electric ISR Plan) and is reprinted below: 
 
PUC 2-8 Request:  
 
Referencing the Volt/Var Management Project, please provide copy of the RFP, the number of 
bidders, and the review process for choosing UtiliData. Please explain what a statement of work 
entails separate from the specifications in the RFP.  Please explain the components of the  
$1.2 million budget. (p. 64)  
 
Response:  
 
The Request for Proposal (“RFP”) was submitted to seven vendors, each of which had varying 
approaches for volt/var optimization. Five of the seven vendors submitted bids. The RFP is 
attached to this response as Attachment PUC 2-8.  Prior to receiving the responses, an evaluation 
scorecard was drafted to assess each vendor’s response to the RFP.  Key elements of the RFP 
were weighted and the responses were scored by the Company’s engineering team. The technical 
evaluation was done independently from the cost evaluation. Costs were not supplied to the 
engineering team while evaluating the technical merits. After completing the technical 
evaluation, cost rankings were included in the scorecard and the rankings were re-calculated. The 
top ranked two vendors were given an opportunity to provide final pricing and then re-ranked. 
Finally, the highest ranking vendor was then selected. The Statement of Work (“SOW”) is a 
document signed by the parties which defines their commitment to perform specific tasks and 
provides a defined set of deliverables based on stated assumptions, Terms and Conditions, 
project plans, and financial commitments. The final version of the SOW, which was signed by 
both National Grid and Utilidata, is attached to this response as Attachment PUC 2-8. Pursuant 
to Commission Rule 1.2 (g), the Company is seeking confidential treatment of Attachment PUC 
2-8 and is providing the PUC with one (1) copy of the confidential version of this attachment. 
The ISR included a proposed $1.2 million budget for FY15 (based on a total budget of $2.5 
million) for implementing an advanced volt/var solution. Work in FY15 will include progress  
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payments to Utilidata, design, engineering, and material procurement for the distribution line and 
substation components, including radio communications, and the start of construction for the 
distribution line and substation components. The costs for the Utilidata control scheme are 
included in the distribution line component and have not increased from the stated vendor costs 
in the Company’s original estimate. 
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Request: 
 
Please explain how the Advanced Volt/VAR management scheme differs from the current 
Volt/VAR program. 
 
Response: 
 
Volt/VAR management requires the control of voltage regulators and switched capacitors.  The 
manner in which these devices are controlled can vary.  For decades, the Company has utilized 
monitoring and control at each controllable device to react independently to system conditions at 
that location.  Beginning in 2014, the Company began to deploy a more advanced control 
scheme that utilizes telecommunications and control algorithms that integrate all the controllable 
devices on a feeder and controls them in concert to further optimize performance.  The Company 
has referred to this more integrated control as “Advanced Volt/VAR management” or as 
“VVO/CVR”. 
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Request: 
 
In addition to the conservation benefits described on page 63 of the filing, are there any VVO 
benefits of the Advanced Volt/VAR management scheme?  If so, please quantify them. 
 
Response: 
 
The conservation benefits described on page 63 of the Company’s FY 2019 Electric ISR filing 
are not a comprehensive list of benefits of the Company’s VVO/CVR efforts, but are more easily 
quantified.  In addition to these benefits, Enhanced Situational Awareness, which is enabled by 
the communications, monitoring, and interval recording of performance of the distribution level 
devices participating in the VVO/CVR program, also provides benefits to the Company.  
However, these types of benefits are more difficult to quantify and are in the form of real-time 
operational awareness and additional historic performance data, which may more accurately 
inform distribution planning.  The Company also believes that central coordination of 
VVO/CVR device operations may lead to longer asset life through fewer individual device 
operations over the standalone device control strategies that are more commonly used. 
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Request: 
 
Under the Advanced Volt/VAR management scheme, does the Company expect the conservation 
voltage reduction benefit to remain at the 3.3% level in addition to any VVO benefits response to 
PUC-2-4?  If not, why not? 
 
Response: 
 
The Company expects that the performance achieved will vary by feeder.  Although the 
conservation benefit on the first two feeders was approximately 3.3%, the Company is 
continuing to use a 3% level for the expectation of benefits.   
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Request: 
 
Please provide Gant chart of deployment and spending over the next five years on the Volt/VAR 
program using the same terminology as was used in the plan. 
 
Response: 
 
The Company’s VVO/CVR expansion program currently only extends to fiscal year (FY) 2022.  
The table below identifies targeted substations for deployment year by year.  The Company may 
adjust the location of deployment schedule, as appropriate, when it develops annual plans. 
Therefore, spending in the future is only an estimate, and the locations shown beyond FY20 are 
subject to change.  Cost projections for this program, which were included in Attachment 4 of 
the Company’s FY 2019 ISR Plan are as follows:  
 

FY20 $1.00M 
FY21 $1.85M 
FY22 $1.10M 
FY23 $0.0 
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FY18 FY19 FY20 FY21 FY22

SubStation Customers Transformer # Regulator Type Feeders
2015 
Peak 
(MW)

Est. Reduciton 
(MW)

2015 Energy 
(GWhrs)

Est Energy 
Reduction 
(GWhrs) Year 1 Year 2 Year 3 Year 4 Year 5

STAPLES 112 7,925 1 LTC 4 24.83 0.75 88.84 2.67 1
PAWTUCKET 1 107 18,531 3 LTC 15 101.01 3.03 393.51 11.81 1
WASHINGTON 126 7,937 2 LTC 6 52.86 1.59 234.15 7.02 1
FARNUM PIKE 23 6,822 2 LTC 6 54.93 1.65 164.64 4.94 1
WOONSOCKET 26 6,599 1 LTC 4 32.00 0.96 106.24 3.19 1
NASONVILLE 127 4,560 1 LTC 3 28.44 0.85 129.57 3.89 1

LANGWORTHY CORNER 86 3,516 1 Reg 1 9.50 0.29 29.58 0.89 1
TIOGUE AVE 100 2,364 1 Reg 1 8.98 0.27 32.33 0.97 1
LINCOLN AVE 72 14,229 2 Reg 6 71.56 2.15 185.88 5.58 1

2015 Demand Information
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Request: 
 
What is the problem that has been identified to be solved or addressed by the AMI/VVO pilot? 
 
Response: 
 
The Company views the AMI/VVO pilot as an opportunity to quantify incremental energy and 
capacity savings from the planned VVO/CVR expansion and gain operational learnings 
regarding the deployment of AMI infrastructure that can be applied in a future deployment of 
system-wide AMI. 
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Request: 
 
Has there been a problem identified with the Volt/VAR program that is being solved or 
addressed by the AMI/VVO pilot? 
 
Response: 
 
No.  Please see the Company’s response to data request PUC 2-9. 
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Request: 
 
Referencing page 9 of the filing, “system capacity and performance projects are required to 
ensure that the electric network has sufficient capacity to meet the existing and growing and/or 
shifting demands of customers.”   How does the AMI Pilot support system capacity and 
performance? 
 
Response: 
 
The Company expects to achieve a 1% incremental reduction in peak demand and energy 
consumption (i.e., supporting system capacity and performance) with the addition of AMI data, 
beyond the 3% savings estimated for future VVO/CVR projects, for a total of 4%.  
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Request: 
 
Please describe how the Advanced Metering Infrastructure will address safety and reliability.  
Please quantify the safety and reliability benefits of the AMI pilot. 
 
Response: 
 
Advanced Metering Infrastructure (AMI), when deployed system-wide, supports a wide range of 
new functionalities including some that will impact the safe and reliable operation of the modern 
distribution grid.   AMI can contribute to safety and reliability in several ways.  As an example, 
if remote turn on and turn off is enabled, a field meter worker would not have to physically pull 
the meter.  This would result in fewer field visits, as well as reduced opportunity for customers to 
physically threaten field meter workers increasing the safety of the workforce.  As another 
example, companies that leverage a “last gasp” response (a notification that power is out at the 
customer’s location) will yield improved reliability in the form of targeted and accurate outage 
information.  Similarly, the ability to remotely ‘ping’ (confirm the meter has connectivity) on 
demand allows enhanced situational awareness for control operators.   
 
The Company’s AMI pilot project is primarily focused on quantifying the benefit of utilizing 
service voltage readings to enhance VVO/CVR optimization and will have minimal measureable 
benefits to safety and reliability.    



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4783 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2019 

Responses to the Commission’s Second Set of Data Requests 
Issued on January 17, 2018 

   
 

Prepared by or under the supervision of:  Ryan Constable 

PUC 2-13 
 

Request: 
 
Do reliability projects go through same capacity planning process as load relief projects 
(reference page 55)?  If not, please explain the reliability planning process. 
 
Response: 
 
The fundamental concepts between the planning process for the reliability and capacity analyses 
is very similar, as shown in the table below. 
 

Concept Capacity Analysis Reliability Analysis 
Historical Data Historical load data Historical reliability indices 
Weather Consideration Include weather adjustment Exclude major storms 
Forecast Econometric, Distributed 

Energy Resources (DER)  
None 

Analysis Compare load versus ratings Compare historical indices 
versus targets 

Solution Goals Prevent loads from 
exceeding ratings 

Prevent reliability 
performance from 
exceeding targets.   

  
The major difference between capacity and reliability analysis is the inability to create and apply 
a forecast for the reliability analysis.     
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Request: 
 
Please describe at what point in the distribution system planning process AMI was identified as 
an ISR related investment. 
 
Response: 
 
The distribution system planning process considers voltage and reactive compensation issues 
within a comprehensive area analysis or acute targeted review.  Both of these study paths can 
result in ISR investments.  Capacitors and regulators, like the ones used in a VVO/CVR 
program, are the same components used to solve the voltage and reactive compensation issues 
analyzed in traditional distribution planning.  The VVO/CVR program goes further than 
traditional system needs and uses advanced sensors, communications, and controls to lower 
customer energy usage while addressing those system needs.  The Company is proposing AMI 
meters at customer premises to incrementally improve the effectiveness of VVO/CVR and 
further reduce customers’ energy usage.  Any equipment needed to plan for a safe and reliable 
electric distribution system is a normal function in the Company’s distribution planning process, 
and therefore, AMI functionality is not a new concept for review.  
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Request: 
 
Referencing page 66 of the filing, please provide the evidence supporting the reduction of energy 
consumption and peak demand by an additional 1 percent on top of the 3 percent already 
expected from primary VVO/CVR optimization. 
 
Please indicate what voltage conservation or reduction benefits the Company might expect from 
an AMI deployment separate from the Volt/VAR Optimization program. 
 
Response: 
 
The Company has no evidence of the incremental one percent savings.  The Company anticipates 
an incremental one percent savings based on its understanding of vendor experiences with other 
companies, and the project will be testing this assumption.  
 
The installation of an AMI meter along with appropriate time varying rates that allow interested 
customers to respond to differential pricing at peak hours has been shown to incent customers to 
reduce their usage.  This reduction in usage can provide some level of voltage stability in an area 
where multiple customers are reducing their load during peak load conditions.  A proposal for 
AMI deployment state-wide would be expected to properly quantify these benefits.   
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Request: 
 
Referencing page 66-67, the Company states that “a conceptual review of the costs and benefits 
of this combined AMI/VVO effort were evaluated to be greater than 1 in the aggregate.  A more 
detailed assessment is planned as additional design details are determined and a more robust 
Benefit Cost Model is developed to align with the recommendations of Docket 4600.  This 
detailed assessment as part of the Company’s Power Sector Transformation proposal will allow 
for a fact based decision making around the best communication platform for a broader AMF 
deployment.” 
 

a. Please provide the evidence to support the conclusion that the AMI/VVO effort has a 
benefit to cost ratio greater than one in the aggregate. 

b. Referencing page 68, what are the near term system efficiency benefits identified by 
the Company associated with enhanced VVO/CVR control?  Please quantify and 
provide the expected date of the initiation of realized savings. 

c. What is the benefit to cost ratio of the AMI deployment absent the VVO effort 
referenced above? Please provide the analysis. 

d. What is the benefit to cost ratio of the VVO effort referenced above? Please provide 
the analysis. 

e. Please explain how each of the components of the proposal are integral to the overall 
proposal.  In other words, how are VVO and AMI critically? 

f. Specifically, how is AMI integral to VVO and how is VVO integral to AMI? 
g. How will the AMI and VVO technology operate together physically on the system? 
h. How will information from both the AMI and VVO technology support the Pilot 

learning goals? 
 
Response: 
 

a. Please see Attachment PUC-2-16, which contains the benefit cost analysis (BCA) for 
this program. For the overall program, the Company shows a societal cost test of 
1.75. This BCA is provided with only the costs and benefits associated with the 
Washington Substation, which is the AMI pilot area and a portion of the fiscal year 
(FY) 2019 proposed VVO/CVR expansion area. 
 

b. The ‘near term system efficiency benefits’ refer to the energy and capacity reductions 
that AMI incrementally provides to the area where VVO/CVR is already deployed.  
The Company estimates an additional 1% reduction in demand and a 1% reduction in 
energy in the target area, which totals approximately 0.52MW and 2,340 MWhrs. 
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c. The proposed AMI pilot is configured to use the communication system which 
manages the VVO/CVR system.  The incremental cost-benefit ratio of the AMI 
component of the pilot is 0.54 using the Societal Cost Test, shown in Attachment 
PUC-2-16, which contains the BCA for the pilot.  
 

d. The VVO/CVR Expansion for the Washington Substation is 4.86 using the Societal 
Cost Test, shown in Attachment PUC-2-16, which contains the BCA for the pilot.  
This excludes the Staples Substation costs and benefits because no AMI pilot is 
planned for that area. 

 
e. Once a VVO/CVR System is deployed, the voltage sensing functionality from AMI 

information can be added to that control system to realize an incremental benefit.   
f. As described in subpart (c) above, the AMI Pilot (as presented) could not exist 

without the proposed VVO/CVR expansion on the Washington Substation.  The 
VVO/CVR expansion plan does not depend on the AMI pilot being deployed. The 
AMI Pilot proposed is entirely incremental to the VVO/CVR proposal for the 
Washington Substation. 
 

g. The Field devices and Meters use the same communications network and backhaul.  
The data from the AMI system will be analyzed on a scheduled basis and used to 
refine the voltage set points of the VVO/CVR system. 

 
h. The AMI data will be used to provide the interval voltage profile of all customers on 

the substation.  This will be used to validate and quantify the impact that these 
technologies can jointly provide in a statewide deployment. 
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Please be advised that because the spreadsheets within Attachment PUC 2-16 are very large, 
Attachment PUC 2-16 is being provided as an Excel version.  The Company is providing 
Attachment PUC 2-16 on a USB Flash Drive. 
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Request: 
 
Referencing page 67 of the filing, the Company estimates the conceptual cost estimate for this 
work is approximately $6.0 million in capital plus approximately $1.1 million in O&M costs.  
  

a. Please indicate what the +/- percentage range is for this estimate and provide the dollar 
range.   

b. Please provide schedules supporting this estimate.   
c. Please provide the timeline over which these funds will be expended, identifying the 

associated activities. 
d. When does the Company expect to have developed construction/project grade estimates? 
e. How does including a proposal in the ISR budget based on a conceptual estimate comply 

with the commitment by the Company in Docket No. 4592 not to include capital 
spending in the budget prematurely and to instead include project grade estimates? 

 
Response: 
 

a. This Company is providing the AMI pilot at Conceptual Grade, +50%, -25%. 
b. A breakdown of these costs is shown below: 

Capex   
Meter Cost Avg of $100.3 per meter)  $812,430  
Field Area Network     $73,350  
Professional services     $2,063,900  
Incidental Material and Handling  $100,000  
Meter Installation @ $28 per meter)  $222,236  
NG (PMO, AMO and Engr)    $1,500,000  
Ngrid IS      $1,087,000  
Ngrid FAN install/commission  $153,600  
Reduction in VVO cellular radio costs $(38,000) 
MPLS       $50,000  
Total Capex      $6,024,516  
   
Annual Run-the-Business   
MPLS       $20,400  
License/SaaS      $112,752  
NGRid FAN Data     $1,400  
Reduction in VVO Cellular plan  $(7,600) 
Total RTB      $126,952  
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O&M   
Ngrid IS      $305,000  
Customer Outreach     $500,000  
Ngrid FAN install/ Commision  $80,000  
Total O&M      $885,000  
 

c. The Company expects to expend these funds over FY2019 supporting the activities 
identified in part b) and aggregated here: 
 

 Replace ~8,000 AMR meters with AMI meters 
 Create a FAN to support proposed AMI meters and VVO grid devices as well as 

future gas meter integration 
 Establish a 3rd party backhaul to connect Field Area Network Data with National 

Grid Business Systems 
 Back office systems integration such as billing of existing tariffed rates and the 

provision of a daily interval voltage data file for integration with VVO/CVR 
 Software as a Service (SaaS) supporting back office data collection, meter data 

management applications, and analytics for voltage analysis. 
 

d. The Company is presently working towards refining these estimates to achieve project 
grade during Spring 2018. 
 

e. The Company committed to continuously improving the overall grade of investments 
proposed in the ISR process, but did not commit to exclude projects that were at the 
conceptual grade.  Because the Company was developing the AMI pilot with stakeholder 
participation in parallel with the Power Sector Transformation initiative, there was 
insufficient time to develop project grade estimates in advance of the ISR submission. 
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Request: 
 
Would it be more cost effective to spend $7 million on continuation of the current Volt/VAR 
Optimization deployment than on the AMI portion of the proposed pilot?  Why or why not? 
Please provide supporting calculations. 
 
Response: 
 
Moving the currently allocated investment dollars from the AMI Pilot into broadening the 
VVO/CVR Expansion scope would produce, in the short term, more direct economic savings 
than the currently proposed FY19 investments of VVO/CVR expansion and AMI Pilot. 
However, the Company believes that it is important to implement this AMI pilot to test and 
quantify the benefits ahead of a potential AMI state-wide deployment  
 
The currently proposed VVO/CVR for FY19 and totaling $1.9M would deploy VVO/CVR to 10 
feeders and provide an estimated 3% reduction of demand and energy of 2.33MW and 
9.69Gwhrs, respectively. This is an investment to benefit ratio of $0.6M per percent 
improvement 
 
The currently proposed FY19 AMI pilot of $6.0M would deploy AMI on approximately half of 
the customers in the FY19 VVO/CVR scope, and provide an estimated additional 1% reduction 
of demand and capacity of 0.52MW and 2.34GWhrs.  This is an investment to benefit ratio of 
$6.0M per percent improvement. 
 
Using these narrowly scoped metrics, the investments are significantly different.  However, in 
the future, if AMI meters are deployed system-wide and their costs are not fully attributable to a 
VVO/CVR program, the costs to achieve the incremental 1% savings would be minimal.  The 
Company realizes that in this pilot, the relative benefit cost analysis (BCA) is not as strong as the 
existing VVO/CVR program.  However, the Company anticipates that a future BCA, where AMI 
is fully deployed, would be stronger.   
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Request: 
 
Referencing the middle paragraph of page 63, which areas have been identified? 
 
Response: 
 
In fiscal year 2019, the Company is proposing the Washington and Staples Substations for 
VVO/CVR expansion.  For future years, please see the Company’s response to data request  
PUC 2-8.  



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4783 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2019 

Responses to the Commission’s Second Set of Data Requests 
Issued on January 17, 2018 

   
 

Prepared by or under the supervision of:  Jacquelyn Bean and James Perkinson 

PUC 2-20 
 

Request: 
 
How much would it cost to get the same savings as anticipated in the pilot by simply continuing 
the currently approved Volt/Var Optimization deployment? 
 
Response: 
 
Using previous year proposals as a metric, the Company could achieve roughly the same 
0.52MW of demand and 2.34GWhrs of energy reduction anticipated by the AMI pilot by 
applying VVO/CVR to roughly three to four additional feeders for approximately $700,000, 
depending on the exact properties of the substation and feeder on which the VVO/CVR would be 
deployed. 
 
As stated in the Company’s response to PUC 2-16, subparts (c) and (d), the Company expects 
that AMI would provide an additional incremental 1% savings to a VVO/CVR system.  
Although the Company could achieve the base 3% savings benefits through an expansion in 
other areas beyond that of the existing VVO/CVR program, the Company believes that it is 
important to test an implementation of this AMI data and quantify the benefits ahead of a 
statewide deployment of AMI.  The incremental savings of AMI, when integrated with 
VVO/CVR, is an important benefit to quantify and advances the goals of Docket 4600.   
 
In the future, if AMI meters are deployed system-wide and their costs are not fully attributable to 
the VVO/CVR program, the costs to achieve the incremental 1% savings would be minimal.  
The Company realizes that, in this pilot project, the relative benefit cost analysis (BCA) is not as 
strong as the existing VVO/CVR program; however, the Company anticipates that a future BCA, 
where AMI is fully deployed, would be stronger than what currently exists today.   
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Request: 
 
The AMI Pilot is included in the Company’s discretionary spending category.  Discretionary 
spending is only recoverable up to the budgeted amount.   
 

a. Please indicate what priority ranking AMI has. 
b. Please explain the order in which spending would be cut in the various programs within 

this category to avoid overspending.   
c. Please explain how the AMI Pilot schedule may be affected by such a prioritization. 

 
Response: 
 

a. At this time, the Company has ranked this AMI pilot as moderately low risk (i.e., priority 
ranking).  
 

b. Forecast spending for all project and programs within the discretionary category of the 
portfolio are reviewed on a monthly basis during the fiscal year.  The forecast spending is 
based on the project and program status and any particular circumstances the projects and 
programs that need to be addressed at that given timeframe.  Based on the forecast results 
of this monthly process review at a portfolio level, the Company makes any necessary 
adjustments to manage (under-spend/over-spend management) of individual project costs 
within the ISR Plan discretionary category (comprised of Asset Condition and System 
Capacity and Performance projects), such that total portfolio costs are aligned within a 
discretionary budget target that excludes South Street.     
 

c. The monthly portfolio review process considers the progress of projects and programs as 
well as their relative priority in making any necessary adjustments to the portfolio in 
order to manage.  Adjustments to project schedules are one means by which the overall 
portfolio is managed within budget. 
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Request: 
 
Are there additional variables the Company expects to be able to control on the system through 
the AMI/VVO pilot as compared to the Volt/VAR Optimization currently deployed?  If so, 
please explain. 
 
Response: 
 
The Company’s plans for fiscal year 2019  focuseon the integration of AMI meters with 
VVO/CVR technology and, therefore, will only refine the existing system variables ‘controlled’ 
by the VVO/CVR technology . The Company may consider other AMI-related functions at a 
later time.  
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Request: 
 
Will adding AMI to the existing Volt/VAR Optimization deployment reveal different problems 
on the distribution grid?  If so, please explain. 
 
Response: 
 
Yes, with these additional AMI meters, the Company will receive additional interval service 
voltage information.  This new information may identify locations at which voltage is being 
delivered outside of standard ranges as well as other Power Quality issues not captured by the 
Company’s current AMR meters’ or primary system monitoring. 
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Request: 
 
How will the addition of AMI to the Volt/VAR Optimization deployment push the bounds of the 
Utilidata software already being employed? 
 
Response: 
 
The addition of AMI data to the existing VVO/CVR deployment will add incremental value to 
the Utilidata-driven optimization decisions.  As presented in the ISR, the Company expects that 
this additional benefit will materialize in the form of an incremental 1 percent reduction in 
Capacity and Demand.  The Company does not believe that this integration will ‘Push the 
Bounds’ or add unnecessary risk to the Adaptivolt software because Utilidata has stated that it 
has previously integrated AMI into their system for other customers.  This pilot endeavors to 
quantify this incremental value, highlight the synergy of multiple device types on a common 
communications network, and provide valuable learnings to the service territory workforce. 
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Request: 
 
Referencing page 68, please explain why Rhode Island-based personnel cannot be trained on the 
AMI process flow changes that have occurred in Massachusetts or New York in a Company-
sponsored learning environment rather than through a pilot rollout. 
 
Response: 
 
As described in the Operational Learnings on page 68, the pilot design for Rhode Island has a 
different communications design approach that was not delivered with the Massachusetts and 
New York pilots.  Specifically, the pilot design for Rhode Island includes the development of a 
field-area network (FAN) that can support both advanced metering and grid equipment 
communications.  Regarding the AMI process flows, the Company intends to leverage learnings, 
materials, and trainings where transferable; however, the Company will have to modify the AMI 
process flows to meet Rhode Island-specific content and expectations.  The Company provided 
examples of its operational learnings on pages 68-69.   
 
Depending on the design and equipment used to support the FAN, the Company will need to 
develop new or evolve current training programs to train the local work force. 
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Request: 
 
Referencing page 69, does the Company expect customer behavior to be different in Rhode 
Island than in Worcester or Clifton Park?  If so, why? 
 
Response: 
 
The Company expects that customer behaviors related to the introduction and installation of 
AMI meters will be similar to those insights captured in Worcester and Clifton Park.  The 
Company intends to confirm the content and medium for delivering information to Rhode Island 
customers for the meter installation process.  
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Request: 
 
In which parts of Lincoln, Cumberland and Woonsocket will the 8,000 meters be installed 
(please also provide a map)?  Please indicate the number of residential, commercial, and 
industrial customers are included in this Pilot.  How many interval meters are being replaced in 
this Pilot? 
 
Response: 
 
Please see Attachment PUC 2-27 for a map of the Washington substation’s feeders that mostly 
traverse the towns of Lincoln and Cumberland – not Woonsocket.  Woonsocket is part of the 
VVO/CVR Pilot area for FY19, but not part of the proposed AMI Pilot area. In the AMI pilot 
area, there are approximately 8,145 total customers at this time, of which approximately 7,073 
are residential and approximately 1,072 are commercial and industrial (C&I). There are 
approximately 10 interval meters at this time.  Please note that feeder 126W53 is excluded from 
this pilot because of relatively short-circuit length and low-customer count. 
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Request: 
 
Referencing page 69 of the filing, the Company states that “the AMI pilot could also be able to 
provide outage notifications, which could help with restoration efforts.”  Will the Company use 
the AMIs in the pilot for these purposes? 
 
Response: 
 
As part of this pilot, one of the Company’s efforts will be to investigate the potential 
effectiveness of AMI-driven outage notifications.  Integrating AMI with the Company’s outage 
management system (OMS) was not captured in this Pilot’s scope.  However, the Company will 
capture meter notifications in a data store and compare the meter alerts against the Company’s 
OMS reports generated after outage events.     
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Request: 
 
Referencing page 70 of the filing, the Company represents that it is not seeking to repeat the 
learnings from MA and NY.  Please provide a chart listing each of the goals and learnings that 
were proposed to be met in MA and NY from those respective pilots and a list of the goals and 
learnings that are being proposed in RI. 
 
Response: 
 
Please see the chart below for the requested information: 
 

Clifton Park Worcester Rhode Island 
 REV Case 14-M-0101 
 1 of 4 REV 

Demonstrations 
 Objectives: 

o Enhance Customer 
Knowledge and 
Tools that support 
effective 
management of 
total energy bill 

o Market Animation 
o System Wide 

Efficiency 
o Pricing and Rate 

design 
o New Utility 

business models 
o Customer and 

community 
engagement 

 

 Green Communities Act 
2008 (All MA IOUs 
required to conduct smart 
grid Pilot Deployment of 
AMI) 

 TOU pricing for 0.25% of 
electric customers 

 Remote monitoring/control 
equipment on dist. system 

 Integrated grid network 
communication system 

 Goal of 5% active 
customer energy savings 
and 5% demand reduction 

 “Listen, Test, Learn” – 
findings to be incorporated 
into Company’s MA Grid 
Modernization Plan   

 Filed for 2-year extension 
(through 2018) in late 
2016 – awarded interim 
extension until final ruling 
is made (may combine 
with GMP) 

 

 Advancement of the 
state’s goals laid out in 
Docket 4600 

 Progress 
recommendations of the 
Division and Office of 
Energy Resources in the 
November 2017 Power 
Sector Transformation 
report to Governor 
Raimodo. 

 The goal of the pilot is the 
develop and test a single 
field area network to 
integrate AMI meters 
within the volt var 
optimization control 
algorithms to achieve 
improved savings 
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Request: 
 
Why haven’t there been larger rollouts of AMI investment following the pilots in Massachusetts 
and New York? 
 
Response: 
 
The Massachusetts Department of Public Utilities (DPU) opened a Grid Modernization docket 
that included considerations for statewide implementation of Advanced Metering Functionality 
(AMF).  The Company’s affiliate in Massachusetts is awaiting a decision from the DPU on its 
Grid Modernization proposals. 
 
The New York utilities have progressed proposals for AMF through rate case filings.  The 
Company’s affiliate in New York proposed funding to perform preliminary design for AMF in 
the recent New York rate case.   The Company’s New York affiliate is still awaiting a formal 
decision from the New York Public Service Commission. 
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Request: 
 
Please explain what meter and mesh network, backhaul, back office systems, and customer 
systems work will need to be completed to fully implement the AMI Pilot and the timeline for 
the rollout, data collection, and assessment (please use the same format as the ones used in 
Figures 4-2 and 4-3 in Docket No. 4780, Book 1, pages 74 and76 
http://www.ripuc.org/eventsactions/docket/4780-NGrid-PSC-Book1of3.pdf). 
 
Response: 
 
The Company plans to complete the follow work in order to implement the pilot: 
 

 Replace ~8,000 AMR meters with AMI meters 
 Create a FAN to support proposed AMI meters and VVO grid devices as well as future 

gas meter integration 
 Establish a 3rd party backhaul to connect Field Area Network Data with National Grid 

Business Systems 
 Back office systems integration such as billing of existing tariffed rates and the provision 

of a daily interval voltage data file for integration with VVO/CVR 
 Software as a Service (SaaS) supporting back office data collection, meter data 

management applications, and analytics for voltage analysis. 
 
At this time, the Company does not have the level of detail requested and is actively developing 
a detailed project plan in order to deploy the pilot as stated in R-I-31 of Docket No. 4783, 
FY2019 Electric ISR Plan, and intends to deploy the VVO/AMI pilot within FY2019. 
Measurement and Verification (M&V) will run for a minimum of 120 days after the system is 
deployed, occurring in the first half of FY20. The Company expects that the M&V phase will 
capture summer peak effects. National Grid will provide the M&V report once it is available, 
anticipated to be by December 2019. 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4783 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2019 

Responses to the Commission’s Second Set of Data Requests 
Issued on January 17, 2018 

   
 

Prepared by or under the supervision of:  Jacquelyn Bean and James Perkinson 

PUC 2-32 
 

Request: 
 
Please explain what meter and network, backhaul, back office systems, and customer systems 
were deployed as part of either the Worcester or Clifton Park AMI pilots. 
 
Response: 
 
Please see the table below for the requested information. 
 

AMI Pilot Meter Meter 
Network 

Backhaul Back Office 
Systems 

Customer Systems 

Worcester, 
MA -  

Electric AMI 
-Standard 
Residential 
and Small 
Commercial 
Meters 
 

RF-Mesh and 
Cellular (< 
1%) 

Cellular Head-end System 
(HES),  
Meter Data 
Management 
System 
(MDMS),  
Network 
Management 
System (NMS) – 
SaaS with Itron 

Web Portal – SaaS 
with Simple Energy 
DRMS Platform – 
SaaS with Ceiva 
Legacy Customer 
System 

Clifton Park, 
NY 

Electric AMI 
-Standard 
Residential 
and Small 
Commercial 
Meters 
Gas ERT - 
Residential 
 

Cellular Cellular Head-end System 
(HES),  
Meter Data 
Management 
System 
(MDMS),  
Network 
Management 
System (NMS) – 
SaaS with Itron 

Web Portal – SaaS 
with O-Power 

 
The Worcester Pilot created a separate field area network and backhaul path for the grid 
automation devices.  The network used a combination of cellular, WiMax, and 900 mhz. 
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Request: 
 
Please explain why the Company is proposing a mesh network in lieu of a point-to-point 
network. 
 
Response: 
 
The Company is proposing an RF mesh network primarily for its redundancy and estimated cost-
effectiveness. Regarding redundancy, the mesh network provides for redundant and self-
optimizing paths for each meter/device to route back through the network. This redundancy also 
applies to the field area routers. If there is a failure or disruption in backhaul communications, 
the meters/devices will migrate to a neighboring field area router.  
 
Regarding cost-effectiveness, the Company addressed this in response to Division Data Request 
R-I-38 as part of the pre-filing negotiations with the Division in this docket.  The response to  
R-I-38 is reprinted below: 
 
Request R-I-38: 
Have you evaluated cellular communications rather than mesh FAN for AMI? If so, please 
provide all analysis and work papers, including cost assumptions. 
 
Response: 
Yes, the relative merits of cellular versus RF mesh networks have been evaluated by the industry 
for several years. In economic terms, RF mesh becomes more cost-effective than cellular once 
the system exceeds an average of 50-75 devices per router. The key parameters considered are: 
• Cellular meters will have a price premium over a mesh meter due to the costlier cellular 
communications modules 
• Cellular meters will incur ongoing monthly costs per unit for backhaul links. 
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Request: 
 
What measures are in place to ensure that if New York approves a full AMI or advanced 
metering functionality program in the Niagara Mohawk territory, the Rhode Island investments 
are compatible and can take advantage of economies of scale. 
 
Response: 
 
National Grid1 plans to implement one AMF solution that can be scaled and adapted to meet the 
needs of its operating companies in all three state jurisdictions.  The AMI technical solution 
included in Niagara Mohawk’s (NMPC) AMI proposal, which was filed as part of its April 2017 
rate case (Cases 17-E-0238 and 17-G-0239) and provided as Attachment DIV 6-19-2 to the 
Company’s response to Division 6-19 in Docket No. 4770 is consistent with the Company’s 
AMF proposal that it filed in RIPUC Docket No. 4780.  
 
In fiscal year 2019, National Grid plans to complete a detailed planning and procurement phase 
to select the AMF solution components that will be used for both NMPC and the Company.  
During this phase, National Grid will also continue to engage New York and Rhode Island 
regulators and stakeholders regarding the design of the AMF program.  The outcomes of these 
activities will be incorporated into NMPC’s and the Company’s regulatory filings requesting 
regulatory approval to proceed with AMF.  To that end, in New York, NMPC will begin a 
collaborative in fiscal year 2019 to refine and update its AMI business case.  By October 1, 2018, 
NMPC will file its revised AMI business case with the New York State Public Service 
Commission for review and approval.  
 
In the Company’s Power Sector Transformation (PST) filing in Docket No. 4780, the Company 
has proposed to file a revised AMF business case by December 1, 2018 to be considered as part 
of the proposed PST recovery mechanism. As such, the filing dates are closely aligned, and the 
expectation is that the investments will be compatible and, potentially, if a shared scenario is 
approved, can take advantage of economies of scale.  
 

                                                 
1 The term “National Grid” as used  in this response  means National Grid USA.  References to the “Company” 
means The Narragansett Electric Company, which constitutes the electric and gas distribution operations in Rhode 
Island.  
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Request: 
 
On page 70, the Company states that the pilot is designed with future operability standards in 
mind to allow alternate vendor devices, networks or back office systems to seamlessly integrate.  
Please provide evidence from other jurisdictions that these components have been seamlessly 
integrated with other vendor devices, networks and back office systems. 
 
Response: 
 
The Worcester pilot was able to leverage the open standards and integrate customer devices and 
demand response capabilities.  The Company 1) integrated at least three different vendor specific 
home technology devices/products (Ceiva, Safeplug and Carrier) and integrated them into a 
Demand Response solution (Ceiva) that, 2)  is integrated with the web portal (Simple 
Energy)/meter data management system/head end system (Itron)/demand response management 
system (Ceiva), and 3) uses the metering network to communicate demand response events and 
control customer devices.   
 
The technology, network and solutions proposed for the Rhode Island pilot are most similar to 
the Worcester pilot. 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4783 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2019 

Responses to the Commission’s Second Set of Data Requests 
Issued on January 17, 2018 

   
 

Prepared by or under the supervision of:  Jacquelyn Bean and James Perkinson 

PUC 2-36 
 

Request: 
 
On page 71, the Company states that if a statewide deployment is not approved, these assets will 
continue to be utilized without stranding and with the existing suite of functionality.  Please 
described “the existing suite of functionality.” 
 
Response: 
 
The AMI Pilot would continue to function, as designed, for the rest of its useful life.  The term 
“the existing suite of functionality” refers to the Company continuing to support the pilot and not 
turning off any of the functionality. Specifically, Company would continue using the meters to 
process monthly billing information and inform the VVO/CVR system of service-level voltage 
information. 
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Request: 
 
Are any of the goals and objectives of the Street Light Metering Pilot being repeated in the 
proposed VVO/AMI Pilot?  Why or why not? 
 
Response: 
 
The Street Light Metering and VVO/AMI Pilots do not have overlapping goals.  The Street Light 
Metering Pilot project, Docket No. 4513, included the following objectives: gauge meter 
accuracy; integrate meter technology with the Company’s billing system; compare the 
investment and implementation of Network Lighting Control (NLC) meter technology to the 
Company’s unmetered rates (based on fixed operating schedules and industry-standard light source 
wattage ratings to determine energy consumption); and consider the allocation of associated costs.   
 
The overarching goal of the proposed VVO/AMI Pilot is to test the incremental value of 
integrating this next generation of smart meters with VVO/CVR technologies, not to test the 
stand-alone merits of metering (over unmetered rates). 
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Request: 
 
Are any of the results of the Street Light Metering Pilot instructive to the Company in designing 
this pilot?  Why or why not? 
 
Response: 
 
No, the Street Light Metering Pilot is significantly different in scope to what is presented in this 
pilot.  The general conclusion of the Company’s Street Light Metering Pilot Final Report 
(published on November 21, 2017 in RIPUC Docket No. 4513) is reprinted here: 
 
“The general conclusion reached through the accuracy testing phases of the Pilot is that the 
network lighting controls did not meet the accuracy measurement tolerance criteria established 
by the American National Standards Institute (ANSI) C12.20 for revenue grade meters.  Prior to 
the adoption of nodes and supporting network infrastructure use for street lighting metering, 
appropriate ANSI industry accepted testing protocols must be available to qualify the specified 
revenue grade accuracy of the integrated circuit meters.  Thus, after completing the laboratory 
and field testing, National Grid has a number of concerns with using metered devices for street 
light billing at this point.  Based on the observation that unmetered calculations performed 
comparably to the control device measurements, it appears that using the unmetered calculation 
method for billing remains a less expensive way to achieve similar results.” 
 
The Company plans to evaluate the collection and integration of voltage information from AMI 
meters in the proposed AMI pilot – not to test the value of metering technology in general. 
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Request: 
 
Does the Company foresee a need to rapidly replace a large number of AMRs?  Please provide 
the most recent schedule of forecasted meter replacements. If there is a large amount to be 
replaced at once, please explain the reason. 
 
Response: 
 
The Company has not yet developed a comprehensive electric AMR meter replacement program, 
but considered a forecast of meter replacements need in the Company’s AMF business case as 
part of RIPUC Docket No. 4780.  The forecast assumed electro-mechanical meters with encoder 
receiver transmitters (ERTs) and solid-state AMR meters have a 20-year useful life. The 
Company estimates replacing AMR meters deployed over 2001 and 2002, representing 66.4% of 
the existing population over FY2022 and FY2023 as they reach the end of their useful life.  
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Request: 
 
In Docket No. 4682, on March 9, 2017, Mr. Constable testified that the Company was working 
with the developers of CYME to obtain a software program or update to allow for hosting 
capacity functionality.  Mr. Constable expected the software to be available in 2017.  Please 
provide an update of the software development for the CYME to include hosting capacity 
functionality.  If it is available, has the Company obtained it?  Why or why not? 
 
Response: 
 
The Company has obtained sample copies of the latest CYME software containing hosting 
capacity functionality through its annual service contracts with CYME International T&D. 
Although full deployment is not complete, National Grid plans to complete its analysis and data 
portal goals using these sample copies.   
 
The hosting capacity module requires a version of CYME (the Software) that was made available 
in October 2017. However, due to distributed generation short-circuit calculation issues with the 
Software, the Company refrained from full deployment of this version until sufficient testing was 
completed. The tests were completed as of December 2018, and the Company’s Information 
System department is preparing the full deployment of the Software version that includes the 
hosting capacity module. The Expected completion date is March 2018. 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4783 
In Re: Electric Infrastructure, Safety, and Reliability Plan FY2019 

Responses to the Commission’s Second Set of Data Requests 
Issued on January 17, 2018 

   
 

Prepared by or under the supervision of: Ryan Constable 

PUC 2-41 
 

Request: 
 
Please provide an update on the development of a heat map. 
 
Response: 
 
On December 20, 2017, the PUC approved the heat map in the Company’s 2018 System 
Reliability Procurement Plan (RIPUC Docket 4756 ).  To date, the Company has begun 
organizational tasks for the heat map and plans to publish it in June 2018.  
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Request: 
 
Does National Grid have GIS accuracy and functionality to appropriately enable AMI to provide 
incremental benefits to the utility? 
 
Response: 
 
Yes, the Company’s existing GIS system provides sufficient functionality to support the 
proposed AMI/VVO pilot project proposed in the FY2019 ISR.  Information from the GIS 
system is sufficient to align customer level voltage information captured through AMI with the 
feeder level VVO/CVR control schemes with sufficient granularity. 
  
Beyond the scope of the pilot project proposed in the ISR, additional GIS information in concert 
with a broader set of advanced metering functionalities may enable other grid modernization 
functionalities such as the development of comprehensive network models for system operations, 
as discussed in the Company’s Power Sector Transformation filing in Docket 4780.   
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Request: 
 
Please provide any results or analysis from the previously approved storm hardening projects.  
Please also provide any results or analysis from those undertaken in NY and MA. 
 
Response:  
 
Please see below for the two approved storm hardening projects in Rhode Island: 
 
1.  Tunk Hill Road 15F2 Storm Hardening: 

The scope of this storm hardening project was to reconductor a two-mile section of the 15F2 
Hope Substation feeder from pole #21 on Hope Furnace Road to pole #87 on Tunk Hill Road. 
This project was completed in 2015. 

 
From 2011 to 2015 there were 11 outages that occurred on the Tunk Hill Road section of the 
15F2 circuit, mostly caused by tree contact. In comparison,  2016 and 2017, no events 
occurred due to a tree between pole #21 on Hope Furnace Road to pole #87 on Tunk Hill 
Road. Two events occurred in 2016 on the Tunk Hill Road outside the scope of the storm 
hardening project. 

  
2.  Foster Clayville Minor Storm Hardening: 

Feeders 34F1 and 34F3 out of Chopmist Substation were selected to develop a scope of work 
to increase resiliency to damage during inclement weather in targeted areas. The design work 
has been completed. The project is scheduled to start construction in FY 2020.  

 
Please see below for the two approved storm hardening projects in Massachusetts: 

 
1.  Mill Street 912W55: 

The project scope included reconductoring lines on Cross Street, Vernon Street and Conant 
Street in Bridgewater, Massachusetts with spacer cable.  The Project was completed in early 
2016. Recent reliability data shows that during the October 2017 windstorm one there was one 
event due to a tree contact but outside the scope of the storm hardening work.  No events 
occurred due to a tree on either area that was reconductored. 
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2.  Water St 910W25: 

The project scope included tree wire reconductoring on Mountain Avenue and High Street in 
Pembroke, Massachusetts. This project was completed in March of 2017.  Recent reliability 
data shows the October 2017 windstorm did not impact the areas reconductored as part of 
storm hardening effort. 

 
Although the storm hardening projects described above have no tree-related outages to date 
within their respective areas of improvement, National Grid believes it is too soon to draw 
firm conclusions.     
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Request: 
 
Please provide any recent analysis from the current Volt/VAR optimization project, updating the 
results from the December 2016 presentation. 
 
Response: 
 
The Company does not have any updates from the December 2016 presentation.  In 2017, the 
Company performed several system upgrades and resolved several communication challenges 
associated with the cellular network design, which have prevented a thorough measurement and 
verification (M&V) from being completed on the remaining pilot circuits. These upgrades 
included a whole box replacement of the Adaptivolt server to Utilidata’s newer and more 
scalable version.  The Company also identified several locations where devices were not reliably 
communicating and resolve them with configuration changes.  The Company is currently 
performing M&V and is working with the vendor to provide a report for these remaining circuits. 
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Request: 
 
In Docket No. 4382, the PUC asked: Please provide the Commission with a copy of any policies 
or Ordinances provided to National Grid by or pertaining to any municipality which has imposed 
police detail requirements on National Grid for tree-trimming activities in Fiscal Years 2012 
and/or 2013.  http://www.ripuc.org/eventsactions/docket/4382-NGrid-RR(4-12-13).pdf.  Please 
update the response for Fiscal Year 2018.  
 
Response: 
 
Please see Attachment PUC 2-45. 
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Request: 
 
In Docket No. 4473, the PUC asked the Company:  With regard to police detail related to 
vegetation management, please discuss which communities have presented more of a challenge 
and those who have been more willing to work with the Company to negotiate when police detail 
is required and under what conditions. http://www.ripuc.org/eventsactions/docket/4473-NGrid-
RR(3-26-14).pdf.  Please update the response for more current information. 
 
Response: 
 
While there are some challenges, National Grid continues to work with all communities in order 
to reach agreements which are acceptable to all parties. In Providence, for example, National 
Grid has been able to reach an agreement on exactly which roads will require police details. 
Recently, National Grid also agreed to a plan for police details in Westerly.  Thus far, Johnston is 
the only community which has been unwilling to negotiate and will not allow flaggers under any 
circumstances. 
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Request: 
 
In Docket No. 4539, the PUC asked the Company: Which Rhode Island towns permit the use of 
flaggers only in certain areas? Which towns permit the use of flaggers in lieu of police officers? 
http://www.ripuc.org/eventsactions/docket/4539-NGrid-RR(3-25-15).pdf.  Please update the 
response.  
 
Response: 
 
All municipalities in Rhode Island permit the use of flaggers in certain circumstances, with the 
exception of Johnston, which always requires a police detail.  Most municipalities allow flaggers 
on roads that do not have heavy traffic.   
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Request: 
 
Please indicate how the reduction in the corporate tax rate from 35% to 21% is anticipated to 
affect the Company’s net operating loss position. 
 
Response: 
 
The Company is a member of a consolidated group that files a federal income tax return based 
on a fiscal year end of March 31.  If the consolidated group is in a net operating loss (NOL) 
position, each legal entity that generates a stand alone taxable loss will be allocated a portion of 
the consolidated loss.  The NOL of each legal entity within the consolidated return cannot utilize 
NOLs until the consolidated federal income tax return has taxable income.  At that time, each 
entity with an NOL will be allocated a portion of the NOL utilization.  The NOL utilization uses 
the oldest generated NOL balances first. 
 
The reduction in the corporate tax rate from 35% to 21% will result in lower revenues at each 
utility company within the consolidated group as the effect of lower federal income taxes are 
reflected in the cost of service component of each rate plan.  Also, the return of excess 
accumulated deferred income tax will also result in lower revenues.  The taxable income or 
taxable loss forecast position of the consolidated group will depend on the timing of the 
implementation of new rate plans, incorporating the effects of tax reform, for many legal entities 
in several regulatory jurisdictions. 
 
At this time, the Company is still forecasting that they will not generate any stand alone NOL in 
FY 2019 and that the consolidated federal income tax return filing group will not begin to utilize 
any consolidated NOLs until later years.     
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Request: 
 
Referencing the 3V0 program discussed on page 64 of the filing, please provide additional 
explanation of the program details.   
 
(a) National Grid states: National Grid is developing a proactive 3V0 program, the intent of 

which is to install 3V0 protective devices in Rhode Island substations on a priority basis.”  
How is National Grid prioritizing the substations in which the 3V0 technology will be 
installed?  Is the program targeting any substation, only new substations or existing 
substations? 

 
(b) Is installation of 3V0 technology standard in new substations?  If not, how is the Company 

planning for the technology? 
 

(c) How are costs currently recovered for such technology? 
 
(d) If costs of 3V0 are currently recovered from distributed generation customers/developers, 

what are the benefits to all of Rhode Island that would support a shift in costs from one 
subset of customers to all customers through ISR? 

 
(e) Will this program result in higher or lower interconnection costs for distributed generation 

customers? 
 
Response: 
 
(a) The proposed 3V0 program uses a ranking methodology by comparing maximum Distributed 

Generation (DG) of a station to its minimum load. The list was further refined by a review of 
all ongoing project work, rebuild work, or projected retirement work. 3V0 protection will be 
added to the scope of ongoing project work, where possible. The Company followed the 
steps below while developing a list of substations: 

 
 The high side transformer configuration was identified for each station. Stations with a 

high side wye-ground transformer configuration were excluded. 
 The stations were investigated for existing zero sequence overvoltage protection. 

Substations equipped with high side protection scheme capable of detecting line to 
ground faults and tripping the low side breaker were excluded from consideration. 

 The substations were selected on the basis of DG to minimum load ratio.  
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(b)  Yes.  The installation of 3V0 protection is standard for all new substations in Rhode Island.  
 
(c)  Costs of 3V0 are currently recovered from DG customers/developers.   
 
(d)  The Company believes that a shift in cost allocation is appropriate at this time to support the 

state’s energy policy goals and the large growth in both the number and size of DG projects.  
As DG accumulates in the distribution system, the need for 3V0 becomes more prevalent and 
more difficult to assign to any one specific generator.  Moreover, simple system 
reconfigurations with existing DG can change the DG to minimum load ratio described in 
part (a) and trigger the need for 3V0.  When customer accumulation or system 
reconfiguration can trigger an issue, the utility typically considers these characteristics of a 
system cost, or as system improvement. 

 
(e) This program will result in both lower interconnection costs as well as reduce the time from 

executing an Interconnection Service Agreement (ISA) to allowing a DG project to come on-
line needed for DG customers who trigger the need for transmission zero sequence 
overvoltage protection.  
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Request: 
 
Referencing page 64 of the filing, National Grid states that for certain configurations, additional 
transmission protection called zero sequence overvoltage or 3V0 protection is required to prevent 
the DG from contributing to transmission faults.  Is 3V0 the only solution?  If not, why is this 
solution chosen as the preferred solution? 

 
Response: 
 
3V0 is the best of several possible solutions.  National Grid could choose to use direct transfer 
trip (DTT) to individually trip off distributed energy resources (DER) during transmission fault 
conditions, but this option would be costly and not as effective for detecting the fault condition.  
Several DTT systems would be required and difficult to install because each individual DER 
would need to be tripped individually.  National Grid could also change the substation 
transmission side grounding (by providing a transmission ground fault current source at the 
substation such as a grounding transformer) and use that ground fault to detect the DER 
contribution to the fault, but that would involve modifying the protection schemes and 
installations at multiple substations, which is a costly effort. Therefore, 3V0 is the best available 
solution.   
 
Zero-sequence current magnitudes in ungrounded systems do not change enough to apply a 
traditional ground overcurrent scheme.  In such cases, voltage-based schemes must be used to 
detect problems, which operate by looking at zero-sequence voltages developed during 
unbalanced conditions. Voltage protection on ungrounded systems requires a connection to 
three-phase instrument voltage transformers (VTs). The secondary sides of the three phase VTs 
are connected together in a broken-delta configuration, and two wire leads are brought to a single 
overvoltage relay. Zero sequence current that circulates in the delta develops a voltage according 
to the impedance of the transformer winding. The voltage is across three windings, so the relay 
connected to the broken delta measures 3V0. Measuring 3V0 only requires two wires but does 
not provide individual phase measurement of the voltage.  Modern microprocessor-based relays 
make it possible to calculate 3V0 values internally when connected to all three phases by 
computing the phasor sum of all three phase-to-ground quantities, as shown, 3V0 = VA + VB + 
VC where VA and VB and VC are A, B and C phase-to-ground voltages respectively. 
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