
PROGRAM PROJECTS WITH OVER $250k SPENDING SINCE JANUARY 1, 2013

Project # Project Description Project Type  Page Reference 

C005461 OS Feeder Hardening Distribution Line Page   2 of 481
C005505 Distribution Line Transformer Upgrades Distribution Line Page 16 of 481
C005524 OS Cutout Replacements Distribution Line Page 51 of 481
C018593 Substation Damage Failure Reserve Distribution Substation Page 66 of 481
C022433 OS Storm (Weather) Capital Project Distribution Line Page 91 of 481
C025815 OS Insulators, SensDev, Surge Arrestors Distribution Substation Page 133 of 481
C026281 I&M - OS D-Line OH Work From Inspection Distribution Line Page 161 of 481
C032019 Batteries/Chargers OS - RI Distribution Substation Page 265 of 481
C032278 OS Substation Breakers & Reclosers Distribution Substation Page 273 of 481
C035586 Relay Replacement Strategy - RI Distribution Substation Page 310 of 481
C040644 Telecom Small Capital Work - RI Facilities/IT/Telcom Page 373 of 481
C049354 NEC Relay Replacement - SG157 Distribution Substation Page 378 of 481
C055392 RI UG Cable Replacement Program - Secondary Distribution Line Page 424 of 481
C059663 Cutout Mounted Recloser Program_RI Distribution Line Page 469 of 481
CD01257 Distribution Secondary Network Arc Distribution Line Page 475 of 481
C013967 PS&I Activity - Rhode Island ** Other N/A

** - The PS&I project is a temporary holding area for Preliminary Survey & Investigation charges from area 
studies. Project Costs are transferred out as capital projects resulting from the study are approved.
Therefore, the project costs are approved within their new project, not the PS&I Project shown here. 
Therefore, the approval for the PS&I project here is N/A.
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OS Feeder Hardening

C005461
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C005461 USSC-12-141 FY13 Progra

Revision:  11

Project Title:  FH - OS Feeder Hardening

Project Description: 03250 FH - OS Feeder Hardening

Project Status:

Responsible Person:  MOKEY, MICHAEL Initiator:  Diconza, Glen L

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  40 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2005 Est Complete Date:  3/31/2014

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $28,885,928

 Credits

 $0

 Total Removal

 $184,000

 Expense

 $530,000 $1,500,000

 CapitalCost Breakdown

 3/31/2010

 Justification / Risk Identification:

This strategy sets forth a Feeder Hardening program to remediate deteriorated equipment and improve lightning 
protection on primarily overhead distribution feeders. This is a reliability-focused strategy designed to meet both state 
regulatory targets and

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

 Closed

 PPM Project Authorizations

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $2,214,000
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<Enter data here>

 Additional Notes:

<Enter data here>

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  10/31/2012 00:00:00 Approver  pwrconv

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 SAP Default Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Distribution Line Transformer Upgrades

C005505
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C005505  FY17 Program RSN

Revision:  23

Project Title:  IE - OS Dist Transformer Upgrades

Project Description: IE - OS Dist Transformer Upgrades

Project Status:

Responsible Person:  CURLEY, JOSEPH Initiator:  Diconza, Glen L

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Load Relief

Capital by Category:

Program Code:

Project Risk Score:  40 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  3/31/2017 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $12,798,810

 Credits

 $0

 Total Removal

 $105,380

 Expense

 $114,960 $737,660

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

1/9/07 - changed title from "EI - OS Distrib Xformer Upgrades"

 Project Alternatives Considered:

 Project Scope:

Replace and or upgrade 550 overhead distribution Transformers.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $958,000

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)
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<Enter data here>

 Additional Notes:

FY17 Re-Sanction $585K to $958K document attached. The burn rate for OLTs is higher this year causing the cost 
per unit to rise. This additional cost per unit can be attributed to the need for more pole sets than previous years.  
These sets are a requirement to bring the poles up to standard. The total cost for the FY17 OS Transformer Upgrade 
Program is 958K and is not expected to go over 1M.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  12/20/2016 09:44:40 Approver  curljo

 Diconza, Glen LApprover 12/20/2016 10:33:33DateLine 2:

Line 3: Date  12/22/2016 13:55:03 Approver

Approver 1/3/2017 11:48:08DateLine 4:

Line 5: Date  1/3/2017 15:46:20 Approver

 Gelineau, Gary J

 Cox, Roger D

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Electric - Janice Flynn

Gas - Karen Jasinowski

*Date:
*Operating Company:
*PowerPlant Project #:  
*Project Name: 
*Project Engineer:
*Project/Program Manager:
*DoA Type:

Latest Project Estimate
*Date of Latest Sanction: 5/27/2016

Total Capex Opex Removal
$585,000 $450,450 $70,200 $64,350

Revised Project Estimate
Total Capex Opex Removal
$958,000 $737,660 $114,960 $105,380

Cash Flows
Previous FY Capex Opex Removal
$0

Current FY Capex Opex Removal
$958,000 $737,660 $114,960 $105,380

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

3/31/2017

The below information is required and must be filled in

Reason for Change in Spend

Re-Sanction 
Joe Curley

Version 9.4

The Narragansett Electric Co.

Chris Montalto

C005505
OS Dist Transformer Upgrades 

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

12/15/2016

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

1

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)
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Change in DOA Request Form (Less than Million)

In-service Dates
*Original In-service Date: 3/31/2017
*Revised In-service Date: 3/31/2017

Project Alternatives Considered

Additional Notes

Justification/ Risk Identification

New/Changed Project Scope (Material, Labor or Other) 

The burn rate for OLTs is higher this year causing the cost per unit to rise. This additional cost per 
unit can be attributed to the need for more pole sets than previous years.  These sets are a 
requirement to bring the poles up to standard. The total cost for the FY17 OS Transformer Upgrade 
Program is 958K and is not expected to go over 1M.

2
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OS Cutout Replacements

C005524

The Narragansett Electric Company
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Attachment PUC 1-16-3 (Electric)

Page 51 of 481

Page 51 of 481Page 51 of 481 51



Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C005524  FY16 Program

Revision:  13

Project Title:  IE - OS Cutout Replacements

Project Description: EI - OS Cutout Replacements

Project Status:

Responsible Person:  WYMAN, ANNE Initiator:  Diconza, Glen L

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  40 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2014 Est Complete Date:  12/1/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $9,223,477

 Credits

 $0

 Total Removal

 $3,000

 Expense

 $3,000 $25,000

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

5/3/11 - Updated base estimate to add 2nd year base estimate.  Approx 3100 potted porcelin cutouts will be removed 
in the current year.

1/9/07 - changed title from "EI - OS Cutout Replacements"This project is the Ocean State portion of the FY 2006 
Cutout Replacement Program.  Approximately 900 potted porcelin cutouts will be replaced in OS.

 Project Alternatives Considered:

 Project Scope:

5/3/11 - Approx 3100 potted porcelin cutouts will be removed in the current year.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $31,000

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)
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<Enter data here>

 Additional Notes:

5/3/11 - Updated base estimate to add 2nd year base estimate.  Approx 3100 potted porcelin cutouts will be removed 
in the current year.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/21/2015 14:23:31 Approver  curljo

 Diconza, Glen LApprover 4/23/2015 09:05:20DateLine 2:

Line 3: Date  4/28/2015 09:03:57 Approver

Approver 4/28/2015 09:37:25DateLine 4:

Line 5: Date Approver

 Constable, Ryan

 Cox, Roger D

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Substation Damage Failure Reserve 

C018593
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C018593  USSC-12-106

Revision:  9

Project Title:  DxT Substation Dmg/Fail Reserve C49

Project Description: 03204 DxT Substation Dmg/Fail Reserve C49

Project Status:

Responsible Person:  PARENTEAU, STEVE Initiator:  McGrath, James M

Spending Rationale:  Damage/Failure Funding Type:

Budget Class:  Damage/Failure

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  10/16/2006 Est Complete Date:  3/31/2020

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $2,536,115

 Credits

 $0

 Total Removal

 $0

 Expense

 $0 $491,833

 CapitalCost Breakdown

 3/31/2020

 Justification / Risk Identification:

03204 DxT Substation Dmg/Fail Reserve C49

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Dist by Transmission Sub RI

 $491,833

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)
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<Enter data here>

 Additional Notes:

<Enter data here>

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/25/2008 00:00:00 Approver  longshc

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 SAP Default Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C022433  USSC-17-220

Revision:  8

Project Title:  OSD Storm Cap Confirm Program Proj

Project Description: To accumulate the amount of time and material charged for the Storm Events in OSD - 
Company 49 -/ 5360

Project Status:

Responsible Person:  WYMAN, ANNE Initiator:  Hellmuth, Kevin J

Spending Rationale:  Damage/Failure Funding Type:

Budget Class:  Major Storms - Dist

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2013 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $23,312,520

 Credits

 $0

 Total Removal

 $310,000

 Expense

 $310,000 $1,550,000

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

This project will capture charges associated with capital storm restoration in OS.

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $2,170,000
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<Enter data here>

 Additional Notes:

Project C22433/PPM3608 was submitted for approval as a Program in FY12.   J.Flynn

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  5/25/2017 12:31:41 Approver  monted

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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C025815
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C025815  FY2018 Program

Revision:  11

Project Title:  OS ARP Insul, SensDev, Surge Arrest

Project Description: Asset Replacement program: insulators, sensing devices & surge arresters.

Project Status:

Responsible Person:  PENDRAKE, ROBERT Initiator:  McGrail, Anthony

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  40 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2017 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $1,496,236

 Credits

 $0

 Total Removal

 $15,000

 Expense

 $5,000 $250,000

 CapitalCost Breakdown

 3/30/2018

 Justification / Risk Identification:

This is a replacement program to remove all GE butyl rubber insulated potential transformers that are rated 23kv, 
34.5kv, and 46 kv from the system due to a high rate of failure. The PT's targeted for replacement are manufactured 
by GE and are types JVT-150, JVT-200, JVS-150 and JVS-200.  The epoxy insulation is known to crack allowing 
moisture ingresss, which eventually causes the windings to fail.  Due to a recent catastrophic failure at one of our 
substations, an Incident Analysis team determined that these type of PT's have a high rate of failure.  This 
replacement program is in accordance with our approved GE Potential Transformer Asset Replacement Strategy and

 Project Alternatives Considered:

 Project Scope:

Replace the GE butyl rubber insulated PTs denoted above that are not fused with an oil-filled PT of similar size. 
Replacements may require and outage, minor steel structural modifications, and testing and will be determined on a 
site by site basis. 

Revision 9 of this project is for the FY16 program.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $270,000
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<Enter data here>

 Additional Notes:

This is the full annual sanction of the GE Butyl Rubber PT Replacement Program.;

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/12/2017 13:01:18 Approver  labara

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 Approver 1

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Title:  
GE Potential Transformer 
Replacement Sanction Paper #: USSC-12-450 

Project #: Strategy Sanction Type: Strategy 
Operating 
Company:  

All National Grid Jurisdictions Date of Request: 
November 14, 
2012  

Author: Eileen Duarte Sponsor: 
Cheryl A. Warren, 
VP Asset 
Management 

Utility Service: Electric T&D  Project Manager: Mark Phillips 
 

1 Executive Summary 

 

1.1 Sanctioning Summary: 

 
This paper requests the endorsement of this strategy to replace all General Electric 
potential transformers with butyl rubber insulation rated 46 kV, 34.5 kV and 23 kV. The 
list of locations can be found in the Appendices.  The proposed projects listed below will 
be used to account for the work required to implement Phase 1 of the strategy set forth 
within this document.  It is expected that this program will occur over a ten-year period.  
An annual program of work will be sanctioned each year.   
 
 C25813 Massachusetts Electric 
 C25815 Narragansett Electric 
 PPM# 19594 Niagara Mohawk  

 
The proposed sanction amount is for Phase 1 of this strategy and pertains to the FY14 
to FY18 Capital Plan.  The expected sanction amount is broken down as follows:  
 
 $4.64M Capex 
 $0.09M Opex 
 $0.46M Removal   

 
A conceptual estimate has been developed using historical cost data, data from similar 
projects, other identified assumptions, and was created using Success Enterprise (SE).  
The accuracy of this study grade estimate is -25% to +50%. 
 

1.2 Brief Description: 
 
Potential transformers (PTs) or voltage transformers (VTs) are used for metering and 
protection in high-voltage circuits. They are designed to present negligible load to the 
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supply being measured and to have a precise voltage ratio to accurately step down high 
voltages so that metering and protective relay equipment can be operated at a lower 
potential.  This strategy recommends the replacement of the General Electric potential 
transformers (PT) with butyl rubber insulation rated 46 kV, 34.5 kV and 23 kV, Model 
Types JVT-150, JVT-200, JVS-150 and JVS-200 at 122 substations within all 
jurisdictions over a ten-year period.   Six hundred and nineteen have been identified 
through Cascade. 
 
These particular instrument transformers are less reliable due to moisture ingress.  The 
butyl rubber insulation is known to crack exposing the winding to moisture, which 
eventually leads to failure of the device.  
 
This potential device failed catastrophically at the Wood River Substation causing 
multiple customer outages  As a result of analysis 
conducted during the Incident Analysis and similar failures at other substations, these 
instrument transformers exhibit an unacceptably high rate of failure in applications 
greater than 15 kV. These devices are recommended to be removed from service to 
prevent future failures leading to service interruptions.    

1.3 Summary of Projects: 
  

Project Number Project Title Estimate Amount (M)

C25813 Massachusetts Electric $1.75
C25815 Narragansett Electric $0.67
PPM# 19594 Niagara Mohawk $2.78

Total: $5.20  

1.4 Associated Projects: 
 
N/A 
 

1.5 Prior Sanctioning History (including relevant approved Strategies): 
 

Date Governance 
Body 

Sanctioned 
Amount 

Paper Title Sanction Type 

 
10/13/2010 

 
DCIG 

 
N/A 

Sensing Devices 
(Instrument 
Transformers) 

 
Strategy 
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1.6 Next Planned Sanction Review: 
 

Date (Month/Year) Purpose of Sanction Review 
March 1, 2013 Annual Program Sanction 

 

1.7 Category: 
 

Category Reference to Mandate, Policy, or NPV Assumptions 
 

Mandatory  
 

Policy- Driven  
 

Justified NPV  
 

 
 
 
 
            Asset Condition - Reliability 

 
 
 

1.8 Asset Management Risk Score 
 

Asset Management Risk Score:  41 
 
 

Primary Risk Score Driver: (Policy Driven Projects Only) 
 

Reliability  Environment Health & Safety Not Policy Driven
 

1.9 Complexity Level: (if applicable) 
 

High Complexity  Medium Complexity Low Complexity  N/A
 

Complexity Score:  13 
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1.10 Process Hazard Assessment 
A Process Hazard Assessment (PHA) is required for this project: 
 

Yes No
 

1.11 Business Plan: 
 

Business Plan Name 
& Period 

Project included 
in approved 
Business Plan? 

Over / Under 
Business Plan 

Project Cost 
relative to 
approved 
Business Plan 
($M) 

Capital Investment 
Plan FY13-FY17 Yes No Over Under  

$ 5.20 

 

1.12 If cost > approved Business Plan how will this be funded? 

 
The program will begin in FY14 and the cost of the program will be incorporated in the 
FY14-FY18 Capital Investment Plan.  
 

1.13 Current Planning Horizon: 

 

YR6+

Proposed Capex $0.00 $0.47 $0.47 $0.47 $0.47 $0.47 $2.31 $4.64

Proposed Opex $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.09 $0.09

Proposed Removal $0.00 $0.05 $0.05 $0.05 $0.05 $0.05 $0.21 $0.46

CIAC/Reimbursement $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Total $0.00 $0.52 $0.52 $0.52 $0.52 $0.52 $2.61 $5.19

YR5    
17/18 Total

Current Planning Horizon

$M    
Prior YR 
Spending

YR1     
13/14

YR2     
14/15

YR3      
15/16

YR4     
16/17
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1.14 Resources: 
 

Resource Sourcing 

Engineering & Design Resources 
to be provided 

Internal  Contractor  
Construction/Implementation 
Resources to be provided 

Internal  Contractor  

Resource Delivery 

Availability of internal resources 
to deliver project: 

Red  Amber Green  
Availability of external resources 
to deliver project: 

Red  Amber Green  

Operational Impact 

Outage impact on network system: Red  Amber Green  
Procurement impact on network 
system: 

Red  Amber Green  
 
 

1.15 Key Issues (include mitigation of Red or Amber Resources): 
 

1 A bus outage will be required for replacement.  Replacements will be 
coordinated with other construction projects, and outage planning will be 
coordinated early between the Program Manager and Outage Coordinator. 

 

1.16 Key Milestones: 
 

Milestone Target Date:  
(Month/Year) 

Annual Sanction 03/13 
Preliminary Engineering 06/13 
Procurement 07/13 
Construction Begin 11/13 
Construction Complete 03/14 
Closeout 06/14 
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1.17 Climate Change: 

Are financial incentives (e.g. carbon credits) available? Yes  No  
Contribution to National Grid’s 2050 80% 
emissions reduction target: Neutral  Positive  Negative  
Impact on adaptability of network for 
future climate change: Neutral  Positive  Negative  

 

1.18 List References: 
 

1 Substation Maintenance Standard SMS 403.01.1 – Instrument Transformer 
2 Doble Engineering Technical Report 82,326 Rev. 2, Partial Discharge Survey 
3 Sensing Devices (Instrument Transformer) Strategy  
4 Wood River IA #299179 
5 Report of the Doble Client Committee on Bushings, Insulators and Instrument 

Transformers Fall 2005, September 27, 2005 

 

2 Decisions 
 
The US Sanctioning Committee (USSC) at a meeting held on November 14, 2012: 
 
(a)  APPROVED this paper and endorse the potential investment of $5.20M over a 
ten-year period. 
 
(b) NOTED that Mark Phillips is the Project Manager and has the approved financial 
delegation. 
  
Signature………………………………………………..Date……………… 
 Lee S. Eckert  
 US Chief Financial Officer 

Chairman, US Sanctioning Committee 
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3 Sanction Paper Detail 
 

Title:  
GE Potential Transformer 
Replacement Sanction Paper #: USSC-12-450 

Project #: Strategy Sanction Type: Strategy 
Operating 
Company:  

National Grid New England Date of Request: November 14, 2012

Author: Eileen Duarte Sponsor: 
Cheryl A. Warren, 
VP Asset 
Management 

Utility Service: Electricity T&D Project Manager: Mark Phillips 
 
 

3.1 Background 

 
The General Electric (GE) potential transformer with butyl rubber insulation is known 
industry-wide to be less reliable.  At the 2005 Doble Engineering Client Committee Meeting 
on Bushings, Insulators, and Instrument Transformers, Colorado Springs Utilities reported 
on catastrophic failures which occurred on the GE Type JVS and JVT 200, 34.5 kV 
potential transformers due to moisture ingress from the cracked butyl rubber insulation.  
New York State Electric and Gas has also experienced several failures.  Both companies 
developed a program to replace these potential transformers.   
 
The butyl rubber insulation cracks and exposes the winding to moisture ultimately causing 
a failure. The previous strategy recommends the replacement of all instrument transformers 
which appear to be weeping or showing signs of cracked insulation, and to replace General 
Electric instrument transformers greater than 30 years of age.  However, recent failures 
indicate the average age of failure to be 13.8 years for the 34.5 kV rated PTs and 19.25 
years for the 23 kV rated PTs. 
 
In February 2012, a failure of a 34.5 kV GE Model Type JVS-200 with butyl rubber 
insulation failed at the Wood River Substation in Rhode Island causing the loss of the 115 
kV system that impacted various substations and resulted in the loss of 65,000 customers. 
An Incident Analysis team was created and several action items pertaining to the GE butyl 
rubber PTs resulted in this strategy. 
 
A failure analysis was performed on all GE PTs with butyl rubber insulation in New 
England.  The result indicated that the 34.5 kV PTs have an unacceptable failure rate of 2% 
and the 23 kV PTs have a failure rate of 0.7%.  There were 6 failures of the 34.5 kV PTs 
and 12 of the 23 kV PTs within the past seven years.  According to industry practice, these 
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failure rates are high.  The IEEE 493 “Design of Reliable Industrial and Commercial Power 
Systems” published failure rate for all liquid-filled transformers is 0.6%.    As a result, a 
maintenance bulletin has been issued by Substation Work Methods indicating that 34.5 kV 
and 23 kV GE butyl rubber insulated PTs will no longer be installed for substation 
applications.  New substations designs will install oil-filled voltage transformers as the 
substation standard.   
 
Presently there are 331 GE type butyl rubber insulated PTs in 86 substations throughout 
New York, 208 in 28 substations in MA and 80 in 8 substations in RI.  Due to the high 
failure rate, a partial discharge survey was performed on the 34.5 kV PTs.  Two stations - 
Wakefield 17 and East Beverly - indicated high levels of partial discharge and projects have 
already been initiated to replace these PTs.  Further replacements will be prioritized using 
partial discharge results and voltage level.  The higher voltage PTs with elevated partial 
discharge results will be targeted first.  Replacement of these PTs will be incorporated into 
other construction projects.   
 
A partial discharge survey will be performed in two years or sooner if required on the 
potential transformers identified below.  Sensing Devices are inspected during Visual 
and Operational (V&O) checks and through annual InfraRed (IR) inspections.  
 
The potential transformers targeted for replacement are GE Model Type JVS-200, JVS-
150, JVT-200 and JVT-150 rated 46 kV (NY), 34.5 kV and 23 kV bus and line PTs 
inside the substation fence.  
 
There are over 700, 15 kV GE butyl rubber insulated PTs in our system and they will not 
be targeted at this time for replacement due to their reliable performance at this voltage 
level.  However, we will continue to monitor and evaluate their performance.  
 

3.2 Drivers 
 
Asset condition is the primary driver for the replacement of the GE butyl rubber type 
insulated potential transformers.  The potential transformers have a high failure rate and 
are considered unreliable.  The butyl rubber insulation can crack exposing the windings 
to moisture eventually resulting in failure.   
 
The secondary driver for replacement is safety.  These potential transformers have 
been known to fail catastrophically posing a safety hazard to personnel in the 
substation.  
 

3.3 Project Description 
 
All GE PTs rated 46 kV, 34.5 kV and 23 kV Model Type JVS-200, JVS-150, JVT-200 
and JVT-150 will be replaced with an oil-filled PT.  Presently, the devices are being 
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replaced with an ABB SPOF PT.  However, we will continue to explore other 
manufacturers and designs for the best retrofit.  In most instances, replacement will be 
a one-for-one replacement and upfront engineering and design will not be necessary.  
However, because the dimensions of the replacement PT are not exact, some stations 
may require engineering and design.  The scope may be expanded to include structure 
or mounting base changes, and possibly a relocation of the PTs.   
 

3.4 Benefits Summary 
 
The recommended program will resolve asset condition issues associated with the GE 
type butyl rubber insulated PT at 122 substations throughout our system and will assist 
in maintaining reliable service to our customers. 
 
By removing these devices from our substations in a proactive manner, we will reduce 
the likelihood of catastrophic failure and improve safety in these substations.  
 

3.5 Business Issues 
 
There are no significant business issues beyond what has been described elsewhere. 
 

3.6 Alternatives 
 

Alternative 1: (Recommended) 
 
This alternative proposes a program to replace the existing GE butyl rubber 
insulated PTs rated 46 kV, 34.5 kV, and 23 kV with oil-filled PTs throughout our 
system.  This is the recommended alternative. 
 
 
Alternative 2: 
 
This alternative proposes that the existing GE butyl rubber insulated PTs rated 
46 kV, 34.5 kV, and 23 kV be removed upon failure or only during other 
construction projects.  This alternative is not recommended due to the prolonged 
risk of unreliable service and a potential safety hazard.    
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3.7 Safety, Environmental and Project Planning Issues 
 
Safety Issues: 

• All NG employees/contractors/vendors working on this project are to follow all 
company and OSHA safety rules and regulations, including daily tailboard safety 
briefs for all work tasks to be performed.  

• A safety plan shall be submitted for all the work by each NG employee, 
contractor and/or subcontractor. 

• Grounding and tagging all isolation points will be performed to ensure equipment 
is de-energized before work can begin. 

 
Environmental Issues: 
There are no environmental issues associated with this strategy. 
 
 
Planning Issues: 

• This work is recommended to be performed as a program and sanctioned 
annually, 

• Distribution Asset Management will provide locations and input into the capital 
business plan, 

• Substation O&M will perform the field work, 
• Substation Work Methods will procure the equipment, and provide all required 

field support, 
• Substation Engineering and Design will update the station drawings, 
• A bus or line outage is necessary to perform this work, 
• Work will be combined with other program work or projects, 
• Coordination will occur between the departments performing the work and the 

departments retrieving the data. 
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3.8 Execution Risk Appraisal 
 
 

Co
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le

Co
st

Sc
he

du
le

1 Active 2 1 2 2             4             Mitigate Resources Delay of 
schedule

Coordinate 
early with 
Construction 
Manager

2 Active 2 1 2 2             4             Mitigate Cannot get 
and outage

Delay of 
schedule

Coordinate 
with other 
projects/Coordi
nate early with 
Construction 
Manager

3 Active 2 2 2 4             4             Accept
Requires 
Engineering 
and Design

Delay of 
schedule and 
increase in 
cost

Move to next 
location

Post Trigger 
Mitigation 

Plan

Score

Strategy 
Pre-Trigger 
Mitigation 

Plan
Residual Risk

Nu
m

be
r Detailed 

Description 
of Risk / 

Opportunity Pr
ob

ab
ili

ty Impact

 
 
 
 

3.9 Permitting 

 
Permit Name              Probability 

Required 
(Certain/ 
Likely/ 
Unlikely) 

Duration        Status 
(Complete/ 
In Progress 
Not Applied 
For) 

Estimated 
Completion 
Date 

Army Corps of 
Engineers 

Unlikely    

State Environmental Unlikely    
Local Conservation 
Commissions 

Unlikely    

Local Planning 
Commissions 

Unlikely    

3.10 Investment Recovery 
 

3.10.1 Investment Recovery and Regulatory Implications 

 
Investment recovery will be through standard rate recovery mechanisms approved by 
appropriate regulatory agencies. 
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3.10.2 Customer Impact 
 

3.10.3 CIAC / Reimbursement 
 
N/A 
 

3.11 Financial Impact to National Grid 

3.11.1 Cost Summary Table 
  

YR6+

Project # Description Capex 0.000 0.157 0.157 0.157 0.157 0.157 0.750 1.535

C25813 Massachusetts Electric -25%+50% Opex 0.000 0.003 0.003 0.003 0.003 0.003 0.015 0.030

Removal 0 000 0.016 0.016 0.016 0.016 0.016 0.075 0.154

Total 0.000 0.176 0.176 0.176 0.176 0.176 0.840 1.719

Project # Description

C25815 Narragansett Electric -25%+50% Capex 0 000 0.150 0.150 0.150 0.150 0.000 0.000 0.600

Opex 0 000 0.003 0.003 0.003 0.003 0.000 0.000 0.012

Removal 0 000 0.015 0.015 0.015 0.015 0.000 0.000 0.060

Total 0.000 0.168 0.168 0.168 0.168 0.000 0.000 0.672
Project # Description

PPM#19594 Niagara Mohawk -25%+50% Capex 0 000 0.248 0.248 0.248 0.248 0.248 1.240 2.478

Opex 0 000 0.005 0.005 0.005 0.005 0.005 0.025 0.050

Removal 0 000 0.025 0.025 0.025 0.025 0.025 0.125 0.249

Total 0.000 0.277 0.277 0.277 0.277 0.277 1.390 2.776

Total Proposed Sanction 0.000 0.621 0.621 0.621 0.621 0.453 2.230 5.166 

YR5    
17/18 Total

Current Planning Horizon

Strategy Description
Estimate 

Level $M    
Prior YR 
Spending

YR1     
13/14

YR2     
14/15

YR3     
15/16

YR4     
16/17

 
 
 

3.11.2 Project Budget Summary Table 
 
This project will be incorporated into the next business plan. 
 

3.11.3 Cost Assumptions 

 
Material acquisition for all substations will be done on a yearly program plan.   
 
The overall substation program estimate ($5.20M) is a conceptual grade estimate with a 
targeted accuracy of -25% to +50% and was obtained from Substation Engineering NE 
using Success Enterprise.   
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3.11.4 Net Present Value / Cost Benefit Analysis 
 
This project is not financially driven. 
 

3.11.5 Additional Impacts 
 
There are none at this time. 

3.12 Statements of Support 
 

3.12.1 Supporters 
 
 

Role Name Responsibilities 
Sponsor/ Asset Manager/ 
Asset Owner/ Process 
Owner 

Robert Sheridan Endorses the project aligns 
with jurisdictional objectives 

Investment Planning Glen DiConza Endorses relative to 5-year 
business plan or emergent 
work 

Investment Planning Gregory Lundahl Endorses relative to 5-year 
business plan or emergent 
work 

Investment Planning Antoinette Stores Endorses relative to 5-year 
business plan or emergent 
work 

Resource Planning Mark Phillips  Endorses Resources, cost 
estimate, schedule, and 
Portfolio Alignment 

Engineering/Design Peter Altenburger Endorses scope, design, 
conformance with design 
standards 

Engineering/Design John Gavin Endorses scope, design, 
conformance with design 
standards 

Project Management  Sonny Anand 
 

Endorses constructability 
and schedule 
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3.12.2 Reviewers  
 

 
Reviewer List Name 
Finance Karen Hamel 
Regulatory Gideon Katsh 
Jurisdictional Delegates Jennifer Grimsley, Al Chieco 

 

4 Appendices 

4.1 List of Locations by Jurisdiction 
 
Massachusetts - Owning Company 5 – Distribution  
 

Substation Location Quantity  Model 

BSS     
Chartley Pond 6 JVS-150 
Crocker Pond 6 JVS-150 
East Weymouth 6 JVS-150 
Mink 3 JVS-150 
Plainville 3 JVS-150 
Read Street 3 JVS-150 
South Wrentham 9 JVS-150 
      
BSW     
Risingdale 6 JVS-150 
Williamstown 6 JVS-150 
Brown Street 9 JVS-150 
Adams 12 JVS-150 
Wakefield  9 JVS-200 
East Beverly  6 JVS-200 
      
NENG      
Billerica 70 6 JVS-150 
East Beverly 10 JVS-150 
Everett 6 JVS-150 
Gloucester 24 6 JVS-150 
Golden Rock 15 JVS-150 
Lynn 21 6 JVS-150 
Melrose 2 6 JVS-150 
North Chelmsford 6 JVS-150 
Railyard 6 JVS-150 
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Revere 7 6 JVS-150 
Salem Harbor ---ABB units     
South Broadway 6 JVS-150 
Swampscott 6 JVS-150 
Ward Hill 18 JVS-150 
Water Street 6 JVS-150 
West Methuen 12 JVS-150 
West Salem 3 JVS-150 

 
 
Rhode Island - Owning Company 49 – Distribution 

 
Substation Location Quantity Model

NEOS
Admiral Street 9 JVS-150
Chompist 6 JVS-150
Drumrock 6 JVS-150
Hope 15 11 JVS-150
Johnston 18 6 JVS-150
Sockonosett 24 6 JVS-150
Warren 5 6 JVS-150
Wolf Hill 3 JVS-150
Kent County 9 JVS-200
West Kingston 6 JVS-200
Davisville 6 JVS-200
Wood River 6 JVS-200  
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Niagara Mohawk - Owning Company 36 – Sub T 
 
 
 

Location Quantity Model Division

Black River Station 70 1 JVT-150 NYCD
Black River Station 70 13 JVS-150 NYCD
Bristol Hill Station 109 1 JVT-200 NYCD
Carthage Station 717 3 JVT-150 NYCD
Cortland Station 502 1 JVS-200 NYCD
Curtis Street Station 224 2 JVT-200 NYCD
Deferiet Station 724 3 JVS-150 NYCD
Fay Street Station 103 1 JVT-200 NYCD
Indian River Station 323 1 JVS-150 NYCD
Mill Street Station 748 3 JVS-150 NYCD
S/C - Campion Road 1 JVS-200 NYCD
Springfield Station 167 1 JVS-200 NYCD
Tilden Station 73 3 JVS-200 NYCD
Trenton Station 627 1 JVS-200 NYCD
Varick Station 207 1 JVT-200 NYCD
Whitesboro Station 632 3 JVT-200 NYCD
Bolton Station 284 1 JVS-200 NYED
Brook Road Station 369 5 JVS-200 NYED
Cambridge Station 29 1 JVS-200 NYED
Cement Mountain Station 455 1 JVS-200 NYED
Colvin Avenue Station 313 5 JVS-200 NYED
Glens Falls Station 75 2 JVT-200 NYED  
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Niagara Mohawk - Owning Company 36 – Sub T 
 
 
 

Location Quantity Model Division

Indian River Station 323 1 JVT-150 NYED
Lynn Street Station 320 4 JVS-200 NYED
Mohican Station 247 4 JVS-200 NYED
Newark Station 300 1 JVS-200 NYED
North Creek Station 122 2 JVT-200 NYED
North Troy Station 123 4 JVS-200 NYED
Partridge Street Station 128 1 JVS-200 NYED
Patroon Station 323 3 JVS-200 NYED
Rensselaer Station 132 3 JVS-200 NYED
Riverside Station 288 11 JVS-200 NYED
Rosa Road Station 137 10 JVT-200 NYED
Rotterdam Station 138 2 JVT-200 NYED
Saratoga Station 142 1 JVS-200 NYED
Schuylerville Station 39 1 JVT-200 NYED
Spier Falls Station 34 3 JVS-200 NYED
Warrensburg Station 321 2 JVS-200 NYED
Weaver Street Station 1 JVT-200 NYED
Woodlawn Station 188 3 JVT-200 NYED
Woodlawn Station 188 3 JVS-200 NYED
Albion Station 80 1 JVS-200 NYWD
Andover Station 09 3 JVS-200 NYWD
Ashville Station 3 JVS-200 NYWD
Brockport Station 74 1 JVS-200 NYWD
Dake Hill Switch Structure 3 JVS-200 NYWD
Dewey Ave Storage Yard 11 JVS-150 NYWD
Dewey Ave Storage Yard 2 JVS-200 NYWD  
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Niagara Mohawk - Owning Company 36 – Sub T 
 
 

Location Quantity Model Division

Golah Station 1 JVT-200 NYWD
Medina Station 1 JVT-200 NYWD
New Walden Station 9 JVT-200 NYWD
North Angola Station 6 JVS-200 NYWD
North Ashford Station 36 3 JVS-200 NYWD
North LeRoy Station 1 JVS-200 NYWD
Oakfield Station 03 3 JVS-200 NYWD
Phillips Road Switch Structure 3 JVS-200 NYWD
Ridge Station 142 3 JVS-200 NYWD
Shaleton Station 81 3 JVS-200 NYWD
South Dow Station 10 JVT-200 NYWD
South Wellsville Station 23 2 JVS-200 NYWD
Station 022 12 JVS-150 NYWD
Station 023 12 JVS-150 NYWD
Station 024 27 JVS-150 NYWD
Station 028 9 JVS-150 NYWD
Station 033 12 JVS-150 NYWD
Station 039 6 JVS-150 NYWD
Station 043 9 JVS-150 NYWD
Station 044 4 JVS-150 NYWD
Station 046 4 JVS-150 NYWD
Station 052 3 JVS-150 NYWD
Station 056 3 JVS-150 NYWD
Station 057 9 JVS-150 NYWD
Station 063 6 JVS-150 NYWD
Station 074 6 JVS-150 NYWD
Station 077 2 JVS-150 NYWD
Station 160 - Summer St 9 JVS-150 NYWD
Station 161 - Short St 9 JVS-150 NYWD
Telegraph Road Station 3 JVS-200 NYWD
West Salamanca Station 16 3 JVS-200 NYWD  
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4.2 Photographs 
 

Figure 1 – Failed GE 34.5 kV Butyl Rubber Insulated PT 
 

4.3 
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Figure 2 - GE Model JVS 200, 34.5 kV butyl rubber insulated potential transformer 
 
 
 

 
 

 

Breakdown and 
cracking at the 
seam of the base 
and bushing 
housing allowing 
moisture ingress. 

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 160 of 481

Page 160 of 481Page 160 of 481 160



I&M - OS D-Line OH Work From Inspection

C026281

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 161 of 481

Page 161 of 481Page 161 of 481 161



Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C026281  USSC-17-047FY18Pr

Revision:  12

Project Title:  I&M - OS D-Line OH Work From Insp.

Project Description: Capital and expense work associated with annual inspections of overhead distribution line 
facilities.

Project Status:

Responsible Person:  WYMAN, ANNE Initiator:  Suarez, Jacqueline

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement - I&M (NE)

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2017 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $31,864,366

 Credits

 $0

 Total Removal

 $160,000

 Expense

 $400,000 $1,600,000

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

To replace assets that are found to be defective during the annual inspection.  This work is in accordance with EOP 
D004.

 Project Alternatives Considered:

 Project Scope:

Capital and expense work associated with annual inspections of overhead distribution line facilities.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $2,160,000
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<Enter data here>

 Additional Notes:

<Enter data here>

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/13/2017 08:25:23 Approver  monted

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C032019  FY18 Program

Revision:  10

Project Title:  Batts/Chargers NE South OS RI

Project Description: 03062 Batts/Chargers NE South OS RI.  Battery System asset replacement program.

Project Status:

Responsible Person:  PENDRAKE, ROBERT Initiator:  Pericola, Steven J

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  40 Project Complexity Score:  18

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2017 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $1,763,641

 Credits

 $0

 Total Removal

 $14,000

 Expense

 $4,000 $199,000

 CapitalCost Breakdown

 3/30/2018

 Justification / Risk Identification:

Battery systems provide the DC source for most substation and in inadequate DC power source will impact the 
substation protection, monitoring, and control capabilities.  In accordance with our approved Substation Battery and 
Related Equipment Strategy, batteries are replaced when they reach 20 years of age or if they warrant replacement 
due to condition issues.

 Project Alternatives Considered:

 Project Scope:

This program will replace battery systems prior to a manufacture age of 20 years or sooner if the battery system is 
showing signs of deterioration.   The charger will be replaced with the battery only if it is greater than 10 years of age 
or showing signs of deterioration.  Chargers that have a manufacture age of 20 years will be replaced when the 
battery is considered new.  A battery and charger system comprises of the battery, charger, battery rack, spill 
containment, fused safety switch, and mobile battery receptacle.  When a battery and charger system has been 
identified for replacement the battery charger and rack will be replaced A spill containment and mobile battery

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $217,000
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<Enter data here>

 Additional Notes:

This is the Fiscal Year 2016 annual program sanction.

DCIG0311p376

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/12/2017 13:01:20 Approver  labara

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 Approver 1

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 267 of 481

Page 267 of 481Page 267 of 481 267



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 268 of 481

Page 268 of 481Page 268 of 481 268



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 269 of 481

Page 269 of 481Page 269 of 481 269



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 270 of 481

Page 270 of 481Page 270 of 481 270



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 271 of 481

Page 271 of 481Page 271 of 481 271



The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-3 (Electric)

Page 272 of 481

Page 272 of 481Page 272 of 481 272



OS Substation Breakers & Reclosers
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C032278 USSC-15-070 FY16Program

Revision:  8

Project Title:  OS ARP Breakers & Reclosers

Project Description: 03567 OS ARP Breakers & Reclosers

Project Status:

Responsible Person:  NEARY, ALEXANDER Initiator:  Karzenski, Wayne

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  40 Project Complexity Score:  15

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/1/2013 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $9,326,080

 Credits

 $0

 Total Removal

 $20,000

 Expense

 $20,000 $1,000,000

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

 Project Alternatives Considered:

 Project Scope:

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $1,040,000
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 Additional Notes:

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/21/2015 09:50:49 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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