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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C035586  FY18 Program

Revision:  15

Project Title:  Relay Replacement Strategy Co 49DxT

Project Description: Relay Replacement Strategy Co 49DxT

Project Status:

Responsible Person:  ALEXANDER, THOMA Initiator:  McCusker, Jeffrey M

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  35 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:  $3,826,521

 Credits

 $0

 Total Removal

 $0

 Expense

 $0 $47,840

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

Relay Replacement Strategy Co 49DxT

 open

 Approved

5360-Narragansett Electric and Gas

P Dist by Transmission Sub RI

 $47,840
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<Enter data here>

 Additional Notes:

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/27/2017 15:21:09 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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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C040644  FY16 Program

Revision:  3

Project Title:  Telecom Small Capital Work - RI

Project Description: Telecom small capital work.

Project Status:

Responsible Person:  TILLER, ROBERT Initiator:  Holden, Eric H

Spending Rationale:  Non-Infrastructure Funding Type:

Budget Class:  Telecommunications Capital - 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:  $795,953

 Credits

 $0

 Total Removal

 $0

 Expense

 $0 $175,000

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

This program is set up to accomodate telecom small capital work.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Gen Plant-No Furn Electric PAM

 $175,000
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<Enter data here>

 Additional Notes:

DoA $175K from the FY16 Program Budget

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/24/2015 13:09:21 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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NEC Relay Replacement - SG157

C049354
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049354  FY18 Program

Revision:  8

Project Title:  NEC Relay Replacement Co.49- SG157

Project Description: This project is needed to capture costs of remaining Co, 49 relay replacements in RI as 
part of SG157 approved Dec 2010. 
This new funding project is needed as we cannot create new wo's under FP# C035586 
DxT

Project Status:

Responsible Person:  ALEXANDER, THOMA Initiator:  Csizmesia, Kelley M

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  35 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:  $326,034

 Credits

 $0

 Total Removal

 $3,110

 Expense

 $2,680 $163,680

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

 Project Alternatives Considered:

 Project Scope:

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $169,470
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 Additional Notes:

Re-Sanction from $125,130 to $166,235 document attached. Revised estimate is higher than current FY17 DOA by 
approximately $41k.  Revised spend is based on FY17 actuals. Previous sanction did not account for the total 
forecasted value of construction at W.Greenville, Geneva, Sprague, and Nasonville. In addition, the engineering and 
design support required at Geneva due to asbestos concerns for where the new relay was designed to be installed.

Re Sanction from $74K to $125 130 document attached Revised estimate is higher than original FY17 DOA by

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/27/2017 13:45:29 Approver  padila

 Diconza, Glen LApprover 4/27/2017 13:55:58DateLine 2:

Line 3: Date  4/28/2017 08:15:11 Approver

Approver 5/4/2017 20:54:48DateLine 4:

Line 5: Date Approver

 McGrath, James M

 Constable, Ryan

 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.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 10/4/2016

Total Capex Opex Removal
$74,000 $74,000 $0 $0

Revised Project Estimate
Total Capex Opex Removal
$125,130 $116,430 $8,200 $500

Cash Flows
Previous FY Capex Opex Removal
$0 $0 $0 $0

Current FY Capex Opex Removal
$125,130 $116,430 $8,200 $500

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

3/31/2018

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

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

Multiple
Tom Alexander

FY17 Relay replacement work plan was revised to include construction completion of the Geneva UF 
replacement Project ($15k).

3/27/2017
The Narragansett Electric Co.
C049354
NEC Relay Replacement Program Co.49 - SG157

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

Change in Scope (Material, Labor or Other) 

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 3/31/2020
*Revised In-service Date: 3/31/2018

Resource Allocation (Schedule, Delay, OT, or Contractor)

Revised estimate is higher than original FY17 DOA by approximately $51k.  Revised estimate is 
based FY17 actuals per revised work plan and transfer of Harris.

Harris Ave UF Relay Replacement was incorrectly initiated and exceuted under the program's 
transmission FP. A new work order was opened under C049354 and the applicable $35k transferred 
to correct the accounting and close the project. 

2
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 3/27/2017

Total Capex Opex Removal
$125,130 $116,430 $8,200 $500

Revised Project Estimate
Total Capex Opex Removal
$166,235 $157,480 $8,200 $555

Cash Flows
Previous FY Capex Opex Removal
$0 $0 $0 $0

Current FY Capex Opex Removal
$166,235 $157,480 $8,200 $555

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

3/31/2018

Reason for Increased Spending (Please expand the row height if box doesn't fit)

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

Multiple
Tom Alexander

4/10/2017
The Narragansett Electric Co.
C049354
NEC Relay Replacement Program Co.49 - SG157

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

Change in Scope (Material, Labor or Other) 

Resource Allocation (Schedule, Delay, OT, or Contractor)

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 3/31/2020
*Revised In-service Date: 3/31/2018

Revised estimate is higher than current FY17 DOA by approximately $41k.  Revised spend is based 
on FY17 actuals.

Previous sanction did not account for the total forecasted value of construction at W.Greenville, 
Geneva, Sprague, and Nasonville. In addition, the engineering and design support required at 
Geneva due to asbestos concerns for where the new relay was designed to be installed.

2
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C055392  USSC-17-150 FY18Pr

Revision:  10

Project Title:  RI UG Cable Repl Program - Secondar

Project Description: Underground Secondary Cable Replacement Rhode Island:
Proactively replace underground cable on Secondary Distribution systems. These 
replacements will be completed through geographical areas targeting cables typically 
found in older urban areas considering their past performance the history of failures within

Project Status:

Responsible Person:  WYMAN, ANNE Initiator:  Shakir, Sahir

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  36 Project Complexity Score:  16

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  6/6/2014 Est Complete Date:  3/31/2024

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $1,871,353

 Credits

 $0

 Total Removal

 $176,000

 Expense

 $176,000 $1,468,000

 CapitalCost Breakdown

 3/31/2024

 Justification / Risk Identification:

The Company is proactively replacing underground cables in Rhode Island as documented in the report titled "Rhode 
Island Underground Cable Replacement Program - Study Report" dated August 15, 2014 by Sahir Shakir.  This 
program includes a multi-year project for proactive replacement of underground secondary cable, targeting specific 
geographic areas for replacement.

 Project Alternatives Considered:

 Project Scope:

   FY17 target areas for secondary cable in Providence are as follows: College Hill neighborhood.
   Install approximately 10,000 ft of 600 V cable in various conductor sizes and miscellaneous underground 
equipment.
   Remove approximately 10,000 ft of 600 V cable of various conductor sizes and miscellaneous underground 
equipment.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $1,820,000
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General cable replacement alternatives were analyzed in development of the Underground Cable Replacement 
Strategy.  No new alternative analysis is necessary for underground cable rehabilitation or replacement work aligned 
with the strategy.  

 Additional Notes:

CL 3/9/16 - Estimate rev 9 conceptual estimate: $900,000 ($423K capital, $162K O&M, $315K removal).
CL 4/16/15 - Estimate rev 8: revised Cap/Exp/Rem splits ($235K capital, 90K O&M, 175K removal),
CL 3/31/15 - Estimate rev 7 conceptual estimate: $500,000 ($465,000 capital, $35,000 removal).

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/13/2017 14:19:44 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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Rhode Island Underground Cable Replacement Program 
– Study Report 
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Rhode Island Underground Cable Program 
 
 

Sahir Shakir 
  

August 15, 2014 
 
 
 
 
This report was prepared by the National Grid USA Service Company for the National Grid and the 
use of their affiliated companies. It is made available to others upon expressed understanding that 
National Grid USA Service Company, any of their officers, directors, agents, or employees does not 
assume any warranty or representation with respect to the contents of this document or its accuracy 
or completeness. 
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 Executive Summary 

National Grid’s underground electric infrastructure (principally electric cables and manhole and duct 
systems) is extensive.  Such infrastructure is most common in the urban centers within the 
Company’s service territory.  Asset age and condition varies and certain vintages of cable insulation 
have demonstrated less reliable performance than others.  When they occur, underground asset 
failures can (and have) resulted in manhole cover dislodgements.  Such events are often visible to 
the public and raise understandable concern with regulators, businesses, and public safety officials. 
Although such contingency events and possible outcomes can not be completely eliminated, it is the 
Company’s opinion that the frequency with which such events occur can be reduced with 
programmatic cable replacements.     
 
The program documented with this study report will proactively replace underground cable on Sub-
Transmission, Distribution Primary, and Distribution Secondary cable systems in the Rhode Island 
service territory. These replacements will result from the execution of both specific and programmatic 
projects.   
 
A list of candidate sub-transmission and distribution primary cable replacement projects was first 
developed and prioritized using a criticality scoring model (CSM) that weighed factors such as asset 
age, past performance, customers served, proximity to assets experiencing prior failures, cable 
insulation type, among others.  This candidate project list allowed for long range program budgeting 
and resource planning and also provided a starting point for further engineering review and the 
development of specific project proposals.  The operating characteristics of and availability of data on 
secondary cable systems does not currently allow for the application of a CSM for candidate project 
selection.  As such, the program identified and prioritized specific geographic areas within which 
secondary cable assets would first undergo detailed inspection followed by targeted asset 
replacement and/or consolidation.  
 
The sub-transmission and distribution primary cable replacement candidate project list was reviewed 
in detail by a cross functional team of Company representatives having local knowledge and 
experience with the Rhode Island underground system infrastructure.  Team input/discussion, which 
included consideration of the recommendations of the “Providence Area – Long Term Supply and 
Distribution Study” dated May, 2014, determined the specific sub-transmission and distribution 
primary cable projects and area secondary cable work to advance during FY16-18. 
 
It is presently expected that under this program the following costs will be incurred throughout FY16-
18: 

• Sub-Transmission cable replacements (approximately 4 miles) - $2M 
• Distribution Primary cable replacements (approximately 8.3  miles) - $5M 
• Distribution Secondary cable replacements (approximately 3.8 miles) - $5M 

 
Over a ten year horizon, it is expected that a total of approximately 95 miles of cable replacements 
will be directed by this program at a total estimated cost of $68M.   
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 Program Justification 

 
1.0 Purpose and Scope 

 
National Grid distribution engineers monitor the electrical distribution system’s performance and when 
necessary develop projects to address concerns (reliability, thermal, voltage, etc.) either existing or 
anticipated.  In the past, targeted underground cable replacement projects have been undertaken 
based on asset physical condition, deterioration, or age.  Often times, such projects have been 
coupled with the scope of projects executed to address system thermal and/or voltage performance 
concerns.  Underground cable replacement projects have also been executed in response (reactively) 
to acute or chronic service reliability concerns with a specific circuit or portion thereof.  The Company 
is now putting forth this proactive underground cable replacement program that considers multiple 
factors related to underground cable asset performance and the consequences of failure.  This will 
result in regular annual program funding directed to cable replacement activities and allow for specific 
asset replacement objectives to be set and tracked.  
  
This program focuses on the conventional underground systems generally found in more urban areas 
of the service territory.  The cables are predominantly installed in manhole and duct systems, yet 
some may be direct-buried.  Cables utilized in residential neighborhoods (Underground Residential 
Developments (URD)) and industrial/commercial parks (Underground Commercial Developments 
(UCD)) are not a subject of this program. 
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2.0 Program Description 

 
2.1 Background 

 
2.1.1 System Description  

 
National Grid’s underground electric infrastructure (principally electric cables and manhole and duct 
systems) is extensive. Cable operating voltages and functionalities vary.  Operating voltages and 
usages include:  

• Sub-transmission from 11 – 34.5 kilovolts (kV),  
• Distribution Primary from 4 – 13.8 kV, 
• Secondary from 0 – 600 volts (V), 

At all operating voltages listed above, portions of the distribution system are either operated in a 
radial or networked fashion.   
 
The age of the underground system varies considerably.  As such, underground cables with various 
vintages of insulation exist.  Predominant insulation types include:  

• Cross Linked Polyethylene (XLPE),  
• Polyethylene (PE),  
• Ethylene Propylene Rubber (EPR), 
• Other rubber insulations 
• Paper Insulated Lead covered Cable (PILC) 

 
Generally, National Grid’s underground systems perform very reliably and typically have more 
redundancy (operational flexibility to respond to system contingencies) than overhead systems.  As 
such, the standard and complete response to contingency events has mostly been reactive repair or 
replacement of failed equipment.  When elements of the system have experienced chronic (repeated) 
performance concerns (ex. multiple cable failures), targeted projects (ex. circuit cable replacement) 
have been executed to resolve the situation.  National Grid has observed variability in the 
performance of the various types of cable insulation with certain vintages of XLPE being less reliable 
than others.  In addition, given the fact that significant amounts of PILC cable have been in service for 
more than 60 years, concerns about the need for replacement due to normal deterioration have 
begun to surface both at National Grid and in the industry as a whole.   
 
Recently, there have been several failures in Providence, Rhode Island that have resulted in manhole 
cover dislodgements and/or smoking manholes, which have caused concern among public safety 
officials, regulators, and the public regarding the performance of the Company’s underground 
systems.  These recent events included: 

• September 10, 2013, network vault; failure of a termination in primary terminal chamber of a 
network transformer 

• November 18, 2013, manhole; failure of radial secondary cable 
• December 15, 2013, duct line; failure of network secondary cable 
• April 21, 2014, duct line; failure of network primary cable 
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2.1.2 Industry Benchmarking 
 
The Company has reviewed the cable replacement plans of several utilities including Commonwealth 
Edison (ComEd) in Chicago, Potomac Electric Power Company (Pepco) in Washington DC, 
Consolidated Edison (ConEd) in NYC and Indianapolis Power & Light (IPL) in Indianapolis.  
Significant findings: 

• The volume of planned replacements varied significantly between companies, and any 
planned replacements were limited to medium voltage class (distribution primary) cable.   

• No utilities indicated that they have a proactive secondary cable replacement program.   
• The primary cable replacement programs varied from none, to limited opportunistic programs 

(in which project scopes based on other drivers were marginally expanded to accommodate 
localized asset replacement); to a significant cable replacement programs  

• A significant program at ComEd is targeting the replacement of 526 miles cable, primarily PILC 
in urban areas.  This volume represents approximately 15% of the PILC cable ComEd 
indicated they have in service in Chicago.  ConEd in NYC has had a long ongoing significant 
effort to replace PILC cable on their system.  These PILC cable replacement programs appear 
to have resulted from concerns about future system performance due to normal deterioration 
that comes with extensive years in service. 

 
2.2 Program 

 
In response to events and in consideration of the Company’s industry benchmarking, National Grid 
has chosen to develop an underground cable replacement program.  The Company has moved to an 
approach where it evaluates its asset replacement programs utilizing a criticality scoring model (CSM) 
with standardized weighting factors for: Safety (20%), Customer Impact (20%), Asset Condition (40%) 
and Reliability (20%) (Refer to Appendix 1).  
 
Criterion used to populate the CSM is customized for each program under consideration.  The key 
criterion, and their relative impact in the criticality scoring model for distribution primary cable and 
sub-transmission cable used in this program’s development, is shown in Appendix 2.  The main 
drivers considered in the evaluation are: recorded manhole events (Safety), number of customers 
served (Customer), cable age (Asset Condition), cable insulation type (Asset Condition), and the 
number of cable splices installed due to in service failure on the existing cable system (Reliability).   
 
Data is weighted exponentially by level as shown at the top of the tables found in Appendix 2, with 
most risk assigned the highest level and score.  Each data set within each category receives a weight 
based on subject matter expert opinion.  In the Excel based scoring tool used for this program, the 
weighting of each data set and the criteria for each level within the data set can be altered.  This 
allows scoring to be varied depending on the availability of data and the requirements of each 
jurisdiction.  In this case, weighting was varied to restrict scoring to a key set of available scoring 
categories, or drivers. 
 
The safety risk component of the criticality score is based on the potential of a manhole event and the 
public risk should the event occur. A manhole event can range from smoke emitting from a manhole 
to an explosion that causes manhole cover dislodgement.  An extensive study performed for ConEd 
found that previous manhole events are an indicator of future manhole events. The data in this study 
indicated that 20% of the serious manhole events occurred in the 10% of the manholes that were 
involved in previous manhole events. At National Grid, manhole events may be recorded in three 
separate databases. Manhole events were manually collated and matched to the Company’s 
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Geographic Information System (GIS).  GIS was used to score each feeder by counting the number 
of “event manholes” each feeder passes through.  In this program, safety related risks were the only 
drivers that can achieve Level 5 scoring. 
 
Asset condition risk is primarily based on cable age in this program. While age alone is not indicative 
of cable performance, the longer cable is in service the greater normal deterioration it has potentially 
experienced.  In older urban areas, a significant proportion of cables have been in service for well 
over 50 years, some for over 80 years. Age varies from cable segment to segment due to various 
replacement and upgrades over time.  The age information used for scoring is based on age ranges 
assigned based on local engineering knowledge.  The insulation type information was gathered from 
the GIS system for each cable segment (for weights applied in scoring, refer to appendix 3).  The 
data quality of some of this information is suspect and as such weighting for insulation type was 
reduced in the model. Manhole conditions (such as cable racking, cracked insulation and weakening 
splices) directly affect cable performance.  Inspection results are specific to manholes with no 
reference to feeders or circuits.  The inspection and maintenance information was correlated with GIS 
information to develop potential impacts on individual circuits based on the inspection results and the 
manholes the circuits occupy. 
 
The number of previous failure-related splices is the most significant reliability driver in the model and 
allowed for consideration of cables that supply no customers directly (such as sub-transmission and 
distribution cables supplying the secondary network system) but were still failing,.  A more consistent 
usage of National Grid’s online splice log will enhance future evaluations.  A recent review of UG 
Electric Operating Procedure (EOP) 009 identified a need to improve splice log use and to update 
some splice log features. 
 
Generally, the criticality scoring model uses available information to identify candidate cables for 
planned replacement. This candidate list is then provided for cross functional review and specific 
cable replacement projects are generated based on further evaluation.  In developing the specific 
scope of planned cable replacement projects, all underground segments of targeted circuits are 
evaluated, including laterals and cable to/from sectionalizing riser poles serving backyard distribution. 
 
The availability of secondary system data does not presently allow for population and application of a 
similar CSM.  As such, Secondary cable replacement scoping and prioritization will focus on 
geographic areas and will be developed by employee experts with consideration of underground 
system density, past performance, pedestrian activities, and other considerations.   
 
Using the criticality scoring model a program that results in an average annual replacement rate of an 
estimated 12 percent of the high risk cables located within our targeted conventional underground 
areas was developed.  It is expected the program will require time to ramp up and the planned annual 
replacement rate is shown in Figure 1.  
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Figure 1 Program Based Cable Replacement Levels 
 

Cable System FY16 FY17 FY18 FY19 FY20-25 Total

Primary 1.7 2.5 4.2 5.8 35.0 49.2
Subtransmission 1.0 1.0 2.0 3.0 18.0 25.0
Secondary 0.8 1.2 1.9 2.3 13.8 20.0
Total 3.4 4.7 8.1 11.1 66.8 94.2

System Wide Goals Miles Replaced Per Fiscal Year Including All Drivers

 
 

Separate program funding streams will be established for distribution, sub-transmission, and 
secondary replacement.  The output of the distribution and sub-transmission scoring tool will be used 
for budgeting, resource planning and to identify candidate cable replacement projects.  Sub-
transmission and distribution cable replacement projects will be on a feeder basis, with each project 
justified, engineered, scoped and approved individually.  To reserve funding for future year spending 
on distribution and sub-transmission cable replacement, specific project placeholders will be used.  
Secondary cable replacement funding will be accounted for on a program basis, with work performed 
against a jurisdiction funding project with annually approved funding levels.   
 
The quality of the data evaluated in the CSM varied and is expected to improve over time.  As such, 
this program’s CSM will be refreshed biannually to properly reflect recent system performance and 
improved data availability. 
 
Over a ten year horizon, it is expected that approximately 94.2 miles of cable will be replaced in 
accordance with this program at a total estimated cost of $68M.   
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3.0 Benefits 

 
3.1 Safety and Environmental 

Much of the cable to be replaced through this program will be PILC cable.  There is an environmental 
benefit to removing PILC cable because this will reduce the amount of lead on the system.   
 
Underground asset failures can (and have) resulted in manhole cover dislodgements.  Such events 
are often visible to the public and raise understandable concern with regulators, businesses, and 
public safety officials. Although the consequence of a manhole event can be severe, the likelihood of 
a manhole event remains low.  This program is expected to further reduce the likelihood of manhole 
events by proactively replacing cable based on its condition and past performance.   
 
The impact of a cable failure on manhole dislodgement may be affected by the type of manhole cover 
installed.  In addition to proactive cable replacement, National Grid is piloting the installation of vented 
manhole covers in conjunction with secondary cable replacement activities.   
 

3.2 Reliability 

The time to locate and respond to cable failures is typically longer than on the overhead system.  
Therefore, cable systems are often designed with an emergency plan and greater redundancy, and 
have a limited impact on customer reliability statistics.  However, if cable performance deteriorates 
significantly, the likelihood of concurrent failures increases.  The consequences of multiple secondary 
network failures or multiple sub-transmission failures would be significant.  Cable failures can result in 
increased operations and loading on parallel equipment, further increasing the risk of failure on the 
rest of the system.  Proactive replacement of aged cable in these systems is expected to reduce the 
risk of concurrent failures and the potential for large scale customer outages. 
 

3.3 Customer/Regulatory 

Underground cable systems typically supply urban areas, including critical loads such as police 
stations, fire stations, and hospitals.  Outages on the underground system typically take longer to 
isolate and repair.  This mitigates the risk of long-term sustained customer interruptions occurring in 
these urban areas. 
 

3.4 Efficiency 

Addressing the cable in a prioritized fashion and re-evaluating the CSM on a regular basis will result 
in the most cost efficient plan and permit lessons learned from recently completed projects to be 
applied to subsequent projects.  A proactive approach should mitigate premiums paid for emergency 
replacements and allow for efficient material procurement.  Coordinating planned work with the list of 
replacement feeders and circuits should foster project development and delivery efficiencies in 
investigation (engineering and manhole survey), mobilization and civil construction costs. 
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4.0 Estimated Costs 

Figure 2 shows the cumulative risk, as determined by the scoring methodology, mitigated by a 
cumulative program cost for replacing distribution primary cables.  Candidate feeders were ranked for 
efficiency (risk score mitigated per feeder project cost).  

 
Figure 2 Cumulative Risk Mitigation for Replacement of Distribution Primary Cables 

RI Distrbution Feeders Cumulative Cost Versus Cumulative Risk Ranked by 
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 Figure 3 depicts each distribution cable’s risk score versus replacement cost. 
    

Figure 3 Distribution Primary Feeder Cable Replacement Candidate Projects 
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Figure 4 shows the cumulative risk, as determined by the scoring methodology, mitigated by a 
cumulative program cost for replacing sub-transmission circuits.  Candidate circuits were ranked for 
efficiency (risk score mitigated per crcuit project cost). 
 

Figure 4 Cumulative Risk Mitigation for Sub-transmission Circuits 
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Figure 5 shows the risk score versus cost for each sub-transmission cable within the program scope. 
 

Figure 5 Sub-transmission Cable Replacement Candidate Projects 
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Secondary (radial and network) cable replacement projects will be geographically based.  Work will 
be performed against a program project until preset funding levels are approached.  After ramp up, a 
cash flow of $3M per year is expected with an annual goal of 2.3 miles per year.    
 
Figure 6 represents an investment grade cash flow for total program costs over a ten year horizon.  
This cost includes duct bank upgrade or replacement that may be necessary to facilitate cable 
replacement, which will vary project to project. Estimated program spending has been developed 
considering both resource requirements and the need to address cable assets of highest risk at a 
reasonable pace.  The costs do not include cable replacement performed under other drivers (ex. 
Capacity). 
 

 
Figure 6 Investment Grade Cash Flow 

 

Cable System FY16 FY17 FY18 FY19 FY20-25 Total

Primary 1.0 1.5 2.5 3.5 21.0 29.5
Subtransmission 0.5 0.5 1.0 1.5 9.0 12.5
Secondary 1.0 1.5 2.5 3.0 18.0 26.0
Total 2.5 3.5 6.0 8.0 48.0 68.0

Cash Flow Per Fiscal Year ($M)
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5.0 Implementation 

Pursuing projects simply by their cost/benefit rank as detailed in Figures 2 and 4 would tend to focus 
activities on the shortest and therefore least costly circuits to replace, leaving some of the poorest 
performing but more costly projects in service for longer periods of time.  As such, the sub-
transmission and distribution primary cable replacement candidate project list was reviewed in detail 
by a cross functional team of Company representatives having local knowledge and experience with 
the Rhode Island distribution system infrastructure.  Functions represented included:  

• Network Strategy engineers 
• Operations  
• Community and Customer Management 
• Resource Planning 

This review evaluated data used in the CSM and considered historical outage experience, active area 
projects, plans documented in the “Providence Area – Long Term Supply and Distribution Study” 
dated May, 2014, etc. 
 
The review produced the 8 recommended (green) distribution primary cable replacement projects (to 
be complete or underway in FY16-18) illustrated in Figure 7.  The 8 projects have a total estimated 
cost of $5.5M and represent approximately 9.1 miles of cable replacement.  Also illustrated (yellow) 
are candidate projects to commence in FY19 and beyond. These projects are subject to change and 
require further review before specific projects are advanced.  However, they are used for purposes of 
long range budget and resource planning. The list of the 8 cable projects is further detailed in 
Appendix 4.  
 

Figure 7 Distribution Primary Feeder Evaluated Cable Replacement Candidate Projects 
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The review also produced the 4 recommended (green) sub-transmission cable replacement projects 
(to be complete or underway in FY16-18) illustrated in Figure 8.  The 4 projects have a total estimated 
cost of $2.3M and represent approximately 4.7 miles of cable replacement.  Also illustrated (yellow) 
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are candidate projects to commence in FY19 and beyond. These projects are subject to change and 
require further review before specific projects are advanced.  However, they are used for purposes of 
long range budget and resource planning. The list of the 4 cable projects is further detailed in 
Appendix 5.  

Figure 8 Sub-transmission Evaluated Cable Replacement Candidate Projects 
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The overall program will be evaluated 
nnually by Distribution Planning and Asset Management.   

ry cable 
of Providence, Rhode Island. These areas are prioritized as follows:  

ict 
l 

eographical area of the Jewelry District and Figure 10 provides a 
icture of a vented manhole cover. 

 

 
Each project will be approved individually with a separate scope, schedule, and cash flow.  Field 
Engineering will perform an engineering review and initiate the individual projects.  Individual projects 
will be managed by Program Management or Project Management depending on project complexity.  
Program Management will track replacement mileage.  
a
 
Network Strategy Engineers have consulted with Operations, Customer Community Management, 
and Resource Planning to develop a prioritized list of geographical areas for seconda
replacement in the City 

1. Jewelry Distr
2. College Hil
3. Wayland  
4. Olneyville 

Secondary cable replacement activities within each area will be directed by comprehensive asset 
inspections conducted in advance of project execution.  Inspection results and subsequent project 
designs will be used to populate GIS with secondary system information.  Availability of this data 
should enhance future operations and engineering design activities within the area.  Consistent with a 
review entitled “Assessment of ventilated Manhole Covers”, dated March 31, 2014, the company has 
also made a decision to pilot the application of vented manhole covers and will implement this pilot in 
conjunction with the secondary replacement program activities recommended and documented in this 
study report. Figure 9 depicts the g
p
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Figure 9 Jewelry District  

 
 

Figure 10 Vented Manhole Cover 

 
 
The secondary replacement program will define the circuit miles to be replaced in jurisdictions each 
fiscal year.  The estimated system-wide replacement goal will be 2.3 miles per year. Field 
Engineering will define geographic areas for secondary cable replacement.  Operations will perform 
the necessary field inspections, replace the cable and document replacements through designed 
work against program funding projects approved annually by Distribution Planning and Asset 
Management.  Program Management will track the program and limit the scope to keep within 
approved spending levels and goals. 
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6.0 Project Execution Considerations 

In general, risks to cable removal efforts will be mitigated by applying lessons learned from earlier 
projects to subsequent projects. 
 

6.1 Safety & Environmental 

Individual project costs can be impacted by local environmental issues affecting any needed civil 
construction.  Program costs do not assume significant environmental mitigation. 
 

6.2 Reliability 

Construction related outages, especially on sub-transmission cable projects, will increase load and 
customer reliability risks on parallel circuits.  Construction related outage risks can be partially 
mitigated by having all materials on hand prior to starting replacement construction, and analyzing 
outage requirements as part of preliminary engineering. 
 

6.3 Customer/Regulatory 

Some projects will require additional manhole and ductbank construction.  There is a risk that local 
jurisdictions will refuse to issue licensing and permitting for the proposed work, or that process delays 
will impact project schedule.  Community outreach in major urban areas should be performed prior to 
secondary cable replacement program kickoff, and for each individually scoped and approved 
distribution and sub-transmission cable replacement project. 
 
There is a risk that licensing will be delayed where roads have recently been repaved and will 
increase cost.  This risk can be partially mitigated with a community outreach to obtain proposed 
paving schedules for urban communities.  The information should be geographically mapped against 
identified feeder and circuit replacement projects so that the information is available during 
engineering review. 
 
Some projects may require customer easements to locate equipment above ground as required by 
current standards.  For example, sectionalizing riser poles currently used for backyard construction 
may require an easement to locate a padmounted switch on private property.   
 

6.4 Resources 

The volume of cable replacement proposed in this program represents an increase in underground 
work.  Additional resources for engineering, program management and data management as well as 
civil and cable craft workers are expected to be necessary. 
 
 
7.0 Data Requirements 

 
The Excel-based tool used for this program will be stored on a shared drive.  This report identifies 
how scoring was applied to available information, and makes recommendations for improvements. 
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8.0 Facts Influencing Future Study 

 
Long range study presently underway will affect the timing of replacing some of the cables this 
program may identify. Future year candidates will be evaluated after creation of implementation plans 
associated with the Providence Long Range Supply and Distribution Study. 
      
The intent of the scoring methodology is to take advantage of existing information to identify cable 
replacement opportunities, and to leverage new information as it becomes available. When that 
information becomes available, the scoring matrices will be reevaluated. Subsequent engineering 
review may result in deferral or elimination of candidate projects. In addition to annually reviewing 
funding levels, program weighting will be evaluated every two years based on lessons learned and as 
data quality improves. 
 
    
9.0 Conclusion 

 
The proactive replacement of underground cables on the Sub-Transmission, Distribution Primary, and 
Distribution Secondary systems in the Rhode Island service territory is recommended to minimize 
faults and the occurrence of manhole events. It is recommended that over the next ten years National 
Grid spend $29.5M replacing approximately 49.2 miles of distribution primary cable, $12.5M replacing 
approximately 25 miles of Sub-Transmission cables, and $26M replacing approximately 20 miles of 
distribution secondary cable. The total spend over the 10 year horizon is $68M replacing 
approximately 94.2 miles of cable in the Rhode Island service territory.  
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Appendix 1 Criticality Scoring Model - Input Data Weighting 
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Appendix 2 Feeder Scoring Matrix for Identifying Distribution Cable Replacement 
The most significant drivers are shown in green shading.  Red lettering indicates weighting that can 
be changed within the scoring tool to evaluate the effect of different weighting factors.  A similar 
matrix was used to score sub-transmission circuits. 
 
 
Rhode Island Feeder Scoring

Level 1 Level 2 Level 3 Level 4 Level 5
Category Weight 1 20 100 400 1000

Safety 20%

Previous Manhole Events 12% na na na 1 2

8% na na 25% 50% 75%

16% 25% 50% 75% na na
4% 25% 50% 75% na na

16% na na 26 to 49 Years 50+ Years na

16%

OR .. Public Accessibility: Percent of 
Feeder Passing Through High Pedestrian 

Traffic Area 

Customer 20%

Number of Customers Served
Feeder Loading

Asset Condition 40%

Age

Weighted Average Insulation Type Use the weighted average scored for insulation type

Crowding in Manholes Feeder Passes 
Through

Direct Buried Percentage

Reliabilit

2% na 25% 50% 75% na

2% na 25% 50% 75% na

y 20%

Network Supply Feeder
Splice Lo

1% na na na Yes na
g 16% 80% 90% 95% na 97%

RI Jurisdictional Reliability Score
Feeder CKSAIFI

Degree of Redundanc

1% na 0 2 3 na

1% na 25% 50% 75% na

y 1%
Automatic 
Transfer

Manual Transfer 
100%

Limited Transfer 
Capability

Can Not Transfer 
Any Load na
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 Appendix 3 Cable Insulation Type Weighting 
 

INSULATION 
CODES IN GIS Assumed Code Definition

Point 
Weight

AER Aerial

AWP

0
Aluminum Weatherproofing 
(Overhead)

B Bare (Overhead)
CRR & L Ozone Resistant Rubber and Lead
EPR EPR
K & L Kerite and Lead

KDPS Lead
Kerite Double Permashield Lead 
Covered

KER Kerite
LC Lead Covered
N/A Not Available
NP Neoprene overjacket, no shield
P & L Paper and Lead
PE combined with 
Age over 26 years Polyethelene

PE combined with 
Age under 25 years

Tree Retardant Cross Linked 
Polyethylene

PILC Paper Insulated Lead Covered
PW Pilot Wire
R Rubber
R & L Rubber Covered Lead
SDC Stranded Conductor (Overhead)
SLD Solid (Overhead)
SS Self Supporting Aerial Cable
SUBL Submarine Cable Lead
SUBR Submarine Cable Rubber
TW Treewire (Overhead)
VC Varnished Cambric
VC & L Varnished Cambric and Lead
WP Weatherproofing (Overhead)
XLPE combined 
with Age over 26 
years Cross Linked Polyethylene
XLPE combined 
with Age under 25 
years

Tree Retardant Cross Linked 
Polyethylene

SAC Unknown
Unknown Insulation Unknown
Blank Unknown

0
0

100
0

100

100
0

100
0

1000
100

400

0
100

0
20

100
0
0
0

100
20
0

1000
1000

0

400

0
0
0
0
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 Appendix 4 Distribution Primary Feeder Cable Replacement Candidate Projects 

Ma ste r 
CDF Division District 

Risk 
Score Miles

REPLACEMENT 
COST ($M) Risk/$M

Safety 
Score

Customer 
Score

Asset 
Score

Reliability 
Score

49_53_1111 New England South Capital 325 1.35 0.81 402 25 160 0 85 80
49_53_79F1 New England South Capital 263 2.44 1.46 179.56 160 4 95 4
49_53_2J8 New England South Capital 259 1.46 0.88 295 23 160 0 85 13
49_53_1107 New England South Capital 238 0.75 0.45 530.76 64 0 94 80
49_53_1105 New England South Capital 230 0.93 0.56 413 22 64 0 85 81
49_53_1127 New England South Capital 229 0.53 0.32 715.12 64 0 85 80
49_53_13F1 New England South Capital 180 0.40 0.24 760 28 160 0 16 4
49_53_1113 New England South Capital 178 1.27 0.76 234.11 0 0 88 90  
 
 
 
Appendix 5 Sub-transmission Cable Replacement Candidate Projects 

Ma ste r 
CDF Division District

Risk 
Score Miles

REPLACEMENT 
COST ($M) Risk/$M

Safety 
Score

Customer 
Score

Asset 
Score

Reliability 
Score

49_56_54K21 New England South Coastal 136 1.28 0.62 221.27 64 0 72 0
49_56_54K23 New England South Coastal 136 1.28 0.62 220.78 64 0 72 0
49_53_1144 New England South Capital 100 1.08 0.52 191.68 0 4 96 0
49_53_1142 New England South Capital 97 1.08 0.52 186.23 0 1 96 0  
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C059663  FY17 Program

Revision:  3

Project Title:  Cutout Mnted Recloser Program RI

Project Description: This annual program is based on a strategy that recommends the installation of single 
phase cutout mounted reclosers at targeted locations on primary overhead lines across the
TNECo distribution network

Project Status:

Responsible Person:  CURLEY, JOSEPH Initiator:  Williams, John W

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  34 Project Complexity Score:  18

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  11/12/2014 Est Complete Date:  3/31/2020

Est In-Service Date:

As Of:  10/10/2017TTD Actuals:  $340,098

 Credits

 $0

 Total Removal

 $10,000

 Expense

 $20,000 $110,000

 CapitalCost Breakdown

 3/31/2020

 Justification / Risk Identification:

This strategy recommends the installation of single phase cutout mounted reclosers at targeted locations on primary 
OH lines in TNECo Distribution Network. This work will benefit National Grid customers by improving reliability and 
operational efficiency. The devices reclosing feature will a clear temporary fault before the circuit is interrupted, 
reducing the number of adhoc repairs and customers interruptions on the network.  

 Project Alternatives Considered:

 Project Scope:

Install 80 CMRs on the RI Distribution Network over the 5yr program at a capital cost of $360,000.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $140,000
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Single phase oil filled reclosers

 Additional Notes:

Potential location have been identified. 

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/25/2016 11:33:15 Approver  curljo

 Diconza, Glen LApprover 4/26/2016 15:01:43DateLine 2:

Line 3: Date  5/4/2016 15:32:18 Approver

Approver 5/4/2016 15:54:58DateLine 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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Distribution Secondary Network Arc

CD01257
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 CD01257  FY17 Program

Revision:  10

Project Title:  Distribution Secondary Network Arc

Project Description: Install recommended engineering controls to decrease calculated incident energy levels in 
480 volt spot network systems.

Project Status:

Responsible Person:  NEARY, ALEXANDER Initiator:  PowerBatch, 

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Safety

Capital by Category:

Program Code:

Project Risk Score:  46 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:  $1,964,313

 Credits

 $0

 Total Removal

 $42,000

 Expense

 $42,000 $417,000

 CapitalCost Breakdown

 3/31/2018

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

Install recommended engineering controls to decrease calculated incident energy levels in 480 volt spot network 
systems, for reference see "Distribution Secondary Network Arc Flash Study" issued in February 2012 by Daniel J. 
Mungovan.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $501,000
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<Enter data here>

 Additional Notes:

Changed estimate for only October 2012 through March 2013 period.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  4/12/2017 13:04:30 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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