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I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of CRCC1 02, CRCC1 04, CRCC1 10 in the amount
$1 6.344M with a tolerance of +/- 10% for the purposes of full sanction.

This sanction amount is $16.344M broken down into:
$16.279M Capex
$O.000M Opex
$O.065M Removal
With a CIA C/Reimbursement of $0. 75GM

1.2 Project Summary

This program involves the installation of new main, services and meters to serve
projected customer growth in the Rhode Island gas territory. The $16.344M for FY17
will fund two parts of the growth program: (1) the installation of 1,500 services and (2)
the installation of 49,550 feet of main associated with new customers.

2 Prolect Detail

2.1 Background

The Customer Organization is responsible for managing new gas customer connection
requests and with other organizations delivers the service in a timely and efficient
process. In FY17, with collaboration across multiple organizations that have a customer
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Short Form Sanction Paper nationalgrid
touch point, we have worked with the resource coordination team to build a growth plan
in line with the entire gas work plan at a level that we can deliver to our customers and
increase customer satisfaction.

This plan is intended to provide service for over 1 ,SDO new gas customer accounts in
Rhode Island. The estimated projected company annual revenue for the Rhode Island
territory is S2.755M for the FY17 plan.

2.2 Drivers

As a regulated utility we are required to offer delivery of service to prospective
customers while obtaining a return on our investment that allows us to be profitable.

There are several factors that drive overall NDR projections and the associated capital!
O&M expenditures:

• Rate Plans
• Fuel Pricing — oil versus natural gas
• Inventory levels and turnover ratios
• Saturation levels
• Marketing Lead performance
• Designs and resourcing that supports the delivery of capital at efficient pricing.
• Economic Conditions / Building Starts
• Gas system constraints

2.3 Project Description

The proposal is intended to establish the estimated FY17 Customer NDR (New Delivery
Revenue) goal, $2.755M, and the accompanying capital budgets of $16.344M. The
document takes into account current, and projected, market and pricing conditions and
contains provisions should conditions worsen.

2.4 Benefits

We will be delivering clean, safe and affordable natural gas to residents and businesses
in the state of Rhode Island. There is an environmental impact in regards to the
reduction of oil as a heating fuel for these customers. The estimated revenue delivery
forthe 16/17 plan is S2.755M, and the accompanying capital budgets of $16.344M.

2.5 Business & Customer issues

National Grid is balancing our commitment to deliver gas to new customers but have put
the greatest emphasis on some of our mandated programs for FY17 to ensure we
continue to offer safe and reliable service to our existing customers. The new customer
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Short Form Sanction Paper nationaigrid
demand has decreased due to oil prices as well as limited resource capabilities in FY15
and FY16 so we have developed the FY17 plan at a level that we think we can deliver
while remaining fiscally balanced. Ongoing management of customer concerns is
planned for FY17.

2.6 Alternatives

Alternative 1: Increase our marketing budget to help drive customer request to drive
service and main installs. — This would deliver more services and main, we would
spend more capital and add more revenue but at the risk of disappointing customers
and falling short on our mandated programs.

Alternative 2: Focus only on prospective customers on main — This would have us
focusing on bringing on main customers only. This would reduce the amount of main to
be installed and lower our capital costs. This would probably have implications with the
DPU and our prospective customers. This would also negatively affect our revenue.

2.7 Investment Recovery

Investment recovery will be handled through regular rate recovery mechanisms.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $3.41 9M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Prolects. Scoring, Budgets
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3.1 Summary of Projects

nationaigrid

. Project Type . . Estimate Amount
Project Number Project Title

(Elec only) ($M)
CRCC1O2 Project Type New Residential SerAces 6.335
CRCCIO2 Project Type New Residential Mains 4.587
CRCC1O2 Project Type New Residential Fitting 0.502
CRCC1O2 Project Type New Residential Meter Work 0.450
CRCC1O2 Project Type New Marketing 0.300
CRCC1O4 Project Type New Commercial Serces 1.980
CRCC1O4 Project Type New Commercial Main 0.775
CRCC1O4 Project Type New Commercial Fitting 0.167
CRCC1O4 Project Type New Commercial Meter Work 0.150
CRCCIIO Project Type New Reactie Main 1.098

Total 16.344

3.2 Associated Projects

. . . Estimate Amount
Project Number Project Title

($M)
CRTC3O4 Base Growth - Meter Purchases 0.913
CRCCIII Gas System Reinforcement 4.812

Total 5.725

3.3 Prior Sanctioning History

N/A

3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory Regulatory agreements require National Grid to provide gas
service and main. National Grid provides gas service using
Consistent U Charge processes with targeted IRR returns

0 Policy- Driven across the portfolio.

0 Justified NPV

0 Other
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3.5 Asset Management Risk Score

Asset Management Risk Score: _49____

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Compledty 0 Medium Compledty GLow Compledty ON/A

Complexity Score: 1 5_

3.7 Next Planned Sanction Review

Date (MonthNear) J Purpose of Sanction Review
June 2017 Project Closure

4 Financial

4.1 Business Plan

Business Plan Project included in
Project Cost

Name & Period approved Business
Over! Under Business relative to

Plan? Plan
approved

Business Plan

FY17-21 Gas
($)

Budget File
0 Yes 0 No 0 Over 0 Under 0 NA $8.007M

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

N/A
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4.2 CIAC / Reimbursement

nationaigrid

Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

PñorYrs 2016/17 I 2017/18 I 2018/19 I 2019)20 I 2020/21 I 2021/221 Total

Eat Lsl (e.g.
•1- 10%)

Eat Ll (e.g.
+1-10%)

Eat LA (e.g.
+1- 10%)

Eat LA (e.g.
+/-10%)

Eat LtA (e.g.
+/.10%)

Eat LtA (e.g.
+1- 10%)

Eat L’A (e.g.
•1- 10%)

Eat Ll (a g.
+/- 10%)

Eat L’A (e.g.
+1- 10%)

CapEx 4.587 4.587
QoEx
Rem otal
Total

CapEx
OpEx

CapEx
OpEx

CapEx
OpEx

CapEx

0.502

0.300

4.587

Mammal
Total

OpEx

OpEx

CapEx
OpEx

CapEx
OpEx

CapEx
OpEx

4.587

Rem mat
Total 0.502

0,450

0.167

0.502

0.502 I

Rem mel
Total 0.450.

0.300 I

1.980

0.450 I

-

0.450 I

Rem mel
Total

CapEx

1.980

0.775

Rem mel
Total 0.775

0.167

I
Rem mel
Total 0.167

0.150

Rem mel
Total 0.150

1.098

I
Rem mel
Total 1.098 1,098

0.167

0.300_

0.300

1,980

1.980

0.775

0.775_

0.150

0.150

1.098
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IclAc/Reimbu1ement 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.750

CIAC calculated based on historical experience and changes to tariff on CIAC
collections.

4.3 Cost Summary Table

CeMent Plaifl Horizon ($M)
Project Yr. 1 Yr. 2 Yr.3 Yr.4 Yr.5 Yr. 6+

Project Estimate
Number Project Title Leel (%) Spend Prior Yta 2016117 2017118 2018/19 2019120 2020(21 2021/22 Total

CapEx . 6.270 - . - - . 6.270

CRCC1O2 New Residental SetMces
Eat LA (e.g. OpEx . . . . .

+1. lOb) Remotal - 0.065 - - . - - 0.065
Total . 6.335 . . . - - 6.335

CRCC1O2 New ResidentaT Mains

CRCCIO2 New Residentat Fitting

CRCC1O2 New Residential Meter Woric

CRCC1Q2 New Madeting

CR CC 104 New Commercial Sen4ces

CR CC 104 New Commercial Mains

CRCCIO4 New Commedcal Fitting

CRCC 104 New Commercial Meter Work

CRCC 110 New Reactie Main

CapEx - 16.279 .

. J - .

- 16.279

Total Project Sanction - .

- 4 . . . .Remmel . 0.065 . . I . 0.065
Total . 16.344 -

. . .
. 16.3J
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4.4 Project Budget Summary Table
Project Costs per Business Plan

________ _________ _________

Current Planning Horizon (SM)

_________

—

_________________

PhorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6
SM (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total

CapEx 0.000 24.212 0.000 0.000 0.000 0.000 0.000 24.212
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remol 0.000 0.139 0.000 0.000 0.000 0.000 0.000 0.139
Total Cost in Bus. Plan 0.000 24.351 0.000 0_coo 0.000 0.000 0.000 24.351

Variance (Business PianProject Estimate)

Current Planning Horizon ($M)
PhorYrs Yr. 1 Yr.2 Yr. 3 Yr.4 Yr. 5 Yr.6+

$M (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 7.933 0.000 0.000 0.000 0.000 0.000 7.933
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remol 0.000 0.074 0.000 0.000 0.000 0.000 0.000 0.074
Total Cost in Bus. Plan 0.000 8.007 0.000 0.000 0.000 0.000 0.000 8.007

Note: Business Plan variance reflects net $6.557M difference due to CIAC adjustment from
budget equivalent to decreased spend (i.e, $1 .450M)

5 Key Milestones

. Target Date:Milestone
(MonthlYear)

Sanction Paper Approval April 2016
Begin Work April 2016
Complete Work March 2017
Project Closure June 2017

6 Statements of Support

6.1.1 Supporters
The supporters listed have aligned their part of the business to support the project.

I Role Individual I Responsibilities
Investment Planning Pat Pensabene Endorses relative to 5-yT

business plan or emergent
work
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nationaigridShort Form Sanction Paper

Resource Planning Aifredo Vidal Endorses Resources, cost
estimate, schedules

Project Management Michael Michel Endorses resources, cost
estimate, schedule

Gas Project Estimation Paul, Art Endorses Cost Estimate

6.1.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Reviewer List ) Individual
Finance Horowitz, Philip

Fowler, Keith
Regulatory I Zschokke, Peter
Jurisdictional Delegate Iseler, David
Procurement Art Curran
Control Center Mark J. Eagan

6.1.3 List References

N/A
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7. Decisions

The US Sanctioning Committee (USSC) at a meeting held on April 13, 2016:

(a) APPROVED this paper and the investment of $1 6.344M and a tolerance of +1-
10%

(b) NOTED that Jim Cross has the approved financial delegation.

(c) NOTE: In the event that any Blanket projects are not approved prior to the start
of the FY2018 fiscal year, the FY2O1T approval limits will remain in effect until
such time as the FY2O1 8 blanket projects are approved by USSC andlor other
appropriate authority for approval.

Signature.. . Date.

Ross Turrini
Senior Vice President — Gas Process & Engineering
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8 Other Appendices

8.1 Sanction Request Breakdown by Project
N/A
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. FY17 Purchase Gas MeterTitle: Sanction Paper#: USSC-16-053Blanket — Rhode Island

Project #: CRTC3O4 Sanction Type: Sanction

Operating The Narragansett Electric Co. Date of Request: 2/9/2016Company:
John Stavrakas,

Author: Marina Perrone Sponsor: VP Gas Asset
Management

Utility Service: Gas Project Manager: Marina Perrone

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of CRTC3O4 in the amount $3.177M with a tolerance of
+/- 10% for the purposes of full implementation.

This sanction amount is $3.177M broken down into:
$ 3.177M Capex
$ 0.000M Opex
$ 0.000M Removal

1.2 Project Summary

This project provides funding for the purchase and test of gas meters and associated
instrumentation.

2 Project Detail

2.1 Background

This project includes the purchase, test, processing, and delivery of gas meters to
support the Narragansett Electric Company mandated Meter Test/Replacement
Program, growth targets, and continued CMS Operations. The estimated total number
of meters required for FY17 is 12,281. The decrease of $0.586M is to counterbalance
ending year FY16 with a high inventory position.

2.2 Drivers
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Shod Form Sanction Paper nationaigrid
The primary driver for meter and metering instrumentation purchases is compliance with
state regulations governing meter accuracy and measurement of gas usage for
customer bills.

Rhode Island PUC requirements stipulate removal from the field and testing of all
residential gas meters that are 15 years old and all C&l meters that are 10 years old
and associated remediation / retirement program of all such gas meters.

In addition to the mandated meter change program, meters are required to support
growth targets, as well as to support Customer Meter Services (CMS) operational
requirements (load change, meter and/or service relocations, damage, & stopped
meters)

2.3 Project Description

This project includes the purchase, test, processing, and delivery of gas meters to
support The Narragansett Electric Company Mandated Meter Test/Replacement
Program, growth targets, and continued CMS Operations

2.4 Benefits

This project supports regulatory requirements, operations, and growth programs. In
addition, the replacement of aging assets results is required to maintain and improve
overall asset health (metering and billing accuracy).

2.5 Business & Customer Issues

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

2.6 Alternatives

Alternative 1: Base Case — Leave as is

This option is not viable as it would violate statutory/regulatory requirements, adversely
impact customer satisfaction, and result in our inability to support growth targets.

Alternative 2: Revise Project Size and Scope — Partial Deferral

This option is not viable as it would result in a partial violation of statutory/regulatory
requirements, or result in our inability to support growth targets.
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2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately SO.667M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring, Budgets

3.1 Summary of Projects

Project Type . . Estimate Amount
Project Number Project Title

(Elec only) ($M)
CRTC3O4 Purchase Gas Meters-Grth 0.913
CRTC3O4 Purchase Gas Meters - Mand 2.264

Total 3.177

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History

N/A
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3.4 Category

nationaigrid

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory Support Gas Meter requirements for Mandated Meter
Change Program, and system growth targets

0 Policy- Driven

0 Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 49

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity 0 N/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (Month/Year) Purpose of Sanction Review
July2017 Closure Paper
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4 Financial

4.1 Business Plan

nationaigrid

Business Plan Project included in
Project Cost

Name & Period approved Business
Over I Under Business relative to

Plan? Plan
approved

Business Plan

FY17—FY21
($)

Capital Plan - 0 Yes 0 No 0 Over 0 Under 0 NA $O.000
Gas

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

N/A

4.2 CIAC / Reimbursement

NIA

4.3 Cost Summary Table

Current Planning Horizon (SM)

___________

I

4.4 Project Budget Summary Table

Page 5of9

Project Yr. I Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

Project Estimate
(Unbar Project Title Leet (%) Spend PriorYrs 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 TotaJ

CapEx - 0.913 - - - - - 0.913

CRTt304 Purchase Gas Meters-Grlh
Est L4 (e.g. OpEx - - - . . . - -

+1- 10 I,) Remoel . - - - .

Total . 0.913 - - - . . 0.913

CRTC3O4 Purchase Gas Meters - Mand

CapEx
Est Ll (e.g.
+/- 10%)

OpEx
2.264

Rem oel
Total 2.264

2.264

CapEx - 3.177 . . . . - 3.171

Total Project Sanction CpEx - - . . . . -

Pommel - - - - -

Total - 3.177 - - - - - 3.lfl

2.264
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Project Costs Per Business Plan

_________ _________ ________

Current Planning Horizon ($M)

________ _______

PhorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

(Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 3.177 0.000 0.000 0.000 0.000 0.000 3.177
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 3.177 0.000 0.000 0.000 0.000 0.000 3.177

Variance (Business Plan-Project Estimate)

Current Planning Horizon (SM)
PhorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+

$M (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 Key Milestones

. Target Date:
Milestone (MonthlYear)
Sanction Approval February 2016
Provide Vendors with delivery schedules for FYi 6-17 March 2016
Monitor Inventory Levels Monthly
Project Complete March 2017
Project Closeout Report July 2017
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6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities Area
Investment Planner Pensabene, Patrick Endorses relative to 5-year New

M business plan or emergent England
work

Resource Planning Vidal, Alfredo Endorses Resources, cost New
estimate, schedule, and England
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost All
estimate, schedule

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper

Reviewer List Individual
Finance Fowler, Keith

Horowitz, Philip
Regulatory Zschokke, Peter
Jurisdictional Delegates Iseler, David G.
Procurement Curran, Art
Control Center Eagan, Mark J.

6.1.3 List References

N/A
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7 Decisions

(a) APPROVE this paper and the investment of $3.177M and a tolerance of +1- 10%

(b) NOTE that Marina Perrone is the Project Manager and has the approved
financial delegation.

(c) NOTE: In the event that any Blanket/Program projects are not approved prior to
the start of the FY2018 fiscal year, the FY2017 approval limits will remain in effect until
such time as the FY2018 blanket/program projects are approved by USSC and/or other
appropriate authority for approval.

Signature.& ‘. )—._.... Date.
Executive Sponsor— Ross Turrini, SVP Gas Process & Engineering
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

N/A
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Title:
- RI

Sanction Paper#: USSC-16-013

Project #: CRCC1 11 Sanction Type: Sanction

Operating The Narragansett Electric Co. Date of Request: February 23, 2016
Company:

John Stavrakas —

Acting Vice
Author: Adnan Malik I Eric Aprigliano Sponsor: President, Gas

Asset
Management

Utility Service: Gas Project Manager: William Mycroft

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of CRCC111 in the amount $4.812M with a tolerance of
+1- 10% for the purposes of full implementation.

This sanction amount is $4.812M broken down into:
$3.598M Capex
$Q.000M Opex
$1.214M Removal

1.2 Project Summary

Rhode Island system growth is forecasted to experience a peak-day customer growth
of 20,103 Dth over the next five (5) years, corresponding to an average annual growth
rate of 1.0%. Compounded by a first-year growth of 1.4% from the 2014 forecast,
similar to last year’s large growth, the current infrastructure will require system
reinforcements to be constructed. For this year, new main will be used to connect
areas of systems with strong pressures to those with weaker pressures, relay of small
diameter mains with larger diameter mains, and a relocation of a district regulator
station will be added in order to address a potential of 8,119 customers impacted if
design conditions (i.e., average temperature of -3° F) were experienced during the
2016/17 heating season based on current sendout forecast. Construction of the
proposed projects in this program will ensure continuous and reliable service to these
customers.

2 Prolect Detail

2.1 Background
Each year, Long Term Planning performs an analysis on the U.S. gas distribution
network to determine any reinforcement projects, and associated costs, that need to be
constructed over the following five (5) years in order to support forecasted customer
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growth. Reinforcement projects are designed to maintain minimum pressures
throughout the distribution system under peak-hour conditions and are generally
constructed as they become necessary (i.e., “just in time” reinforcement philosophy).
These projects ensure that continuous service is maintained to all customers on the
gas distribution network throughout the year in compliance with Federal and State
Codes.

Examples of distribution system reinforcement projects include, but are not limited to,
the following:

• Replacing existing undersized mains with larger diameter mains. “Leak-prone”
pipe is targeted whenever practical.

• Looping or connecting system endpoints by instaiiing new main.
• System operating pressure upratings (e.g. 10 psig to 35 psig).
• Installing new district regulators as well as replacing and/or rebuilding existing

undersized district regulators.
• Transferring existing customers supplied from low-pressure mains to adjacent

high-pressure mains (i.e., load shedding).

The results of the analysis are memorialized in the US Gas Distribution 5-Year
Reinforcement and Reliability Plan. The Plan is issued annually so that it can be
adjusted for changes to the Gas Supply send-out forecast, differences between actual
and estimated load growth, reinforcement project deferrals, public works activity, main
replacement program activity, Sales and Program Operations supported growth
reinforcements, and updates/improvements to the Synergi computer network analysis
models. The plan described herein is year one (1) of the 5 year plan covering fiscal
year 2017.

It should be noted that the Synergi computer models used for the hydraulic analysis of
the distribution network are validated on an annual basis. Field data from one of the
coldest days of the year along with the highest distribution send-out is collected from
across the network. The computer model is configured to match the system load
experienced on that day and then calculated pressures are compared with field charts
and SCADA data. Discrepancies are investigated to determine where the model might
require updating and/or where field investigation is warranted. Conditions such as
broken valves and mains filled with debris identified through the investigation process
are remediated. For the 2014-15 verification analysis, there was good correlation on
the Rhode Island gas system between model predicted pressures and actual recorded
pressures with 89% of the verification points within acceptable tolerance. This shows
that the model is reasonably accurate in predicting future problem areas. Also, this
verification process helps identify potential new pressure monitoring locations in areas
indicated by the model which could see pressure problems. These are areas which
currently don’t have pressure monitoring equipment. This helps in the future to ensure
that predicted pressure problems are field verified before reinforcements are installed.
Further details and results of the analysis are contained in the US Enterprise Wide
2014-15 Winter Performance Report.
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Additionally, Long Term Planning uses a more in-depth analysis of customer growth to
the zone/zip code level based on zone growth factors (percentages) provided by the
Forecasting and Analytics group. This is allocated to the forecasted customer growth
on the validated Synergi computer models. The result of this methodology is that some
cities/town/zones show positive growth while others may show negative growth. By
better simulating where the customer growth is expected to occur, the overall accuracy
of the reinforcement projects that must be constructed in order to support each region’s
average annual system growth are identified. These projects are designed to maintain
minimum system design pressures during periods of peak demand, (i.e. design
weather conditions), thus ensuring continuous service to all customers on the network
in compliance with Federal and State Codes. The peak demand for a given territory is
based on the same corporate forecast that is filed annually with the state utility
commission and used to develop the gas supply portfolio. The System Reinforcement
program is a critical component for enabling that gas supply to be delivered to the firm
customer. Design weather conditions have been established for Rhode Island as -3°F
(68 HDD).

2.2 Drivers

The 5-year gas send-out forecast for Rhode Island is as follows:

GAS SENDOUT (DTIDAY)

Current Yr Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
15116 16117 17118 18/19 19120 20/21 Growth

401,179 I 402,824 408,552 412,546 I 416,886 421,283 20,103

The goal of the program is to maintain continuous service to all customers on the
Rhode Island gas distribution network during periods of peak demand (i.e., design
weather conditions). The results of the analysis (described above) performed on the
gas distribution network for the 2016/17 winter using the current gas supply send-out
forecast predicts that approximately 8,119 customers could experience pressures
below minimum design and could be at risk of losing service if design conditions were
to be experienced and the growth prediction is accurate. The estimated restoration cost
(i.e., relight, plus claims) for this number of customers is $8.12M, based on
Si ,000/customer (See Appendix 2 for a discussion of the $1,000/customer basis). This
exceeds the cost of reinforcing the gas system to prevent this loss by approximately
68%. The projects contained in this reinforcement program have been designed to
address these issues. These projects are designed for aggregate growth of all new
customers; they are not for any specific customer.

2.3 Project Description

The reinforcement program includes the design, procurement, construction, testing,
and completion of capital projects. The program contains various types of projects
designed to cost-effectively reinforce areas of the gas distribution network that are
predicted to experience pressures below minimum design levels due to forecasted
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growth. A full list of the Gas Planning Reinforcement Program projects for RI is in
Appendix 1. The projects, totaling $4.812M, are organized by the following work types:

New Main — Four (4) Projects $1 .OOM
In most cases, new main projects are designed to bring pressures on systems
above minimum design levels by connecting areas of systems with strong
pressure to areas with weaker pressure. This method of reinforcement often
involves installing main in streets without gas, which provides opportunities to
connect new customers. A total of 3,510 LF (0.7 miles) of new main will be
installed under these projects.
Regulator Stations — One (1) Project $0.50M
A regulator station may be optimally designed and located to assist in achieving
pressure support of lower pressure systems, raising systems above minimum
design levels. These stations are strategically placed based on minimizing new
main and interconnecting two separately pressure systems without causing strain
on the upstream system. This project will replace and relocate a 99 psig to LP
regulator station in Newport.

• System Upratings & Deratings — Two (2) Projects $0.26M
System uprating and deratings may act as load shedding projects, bringing lower
pressure system support or reducing strain on higher pressure systems. By
transferring customers from one system to another may benefit a system to rise
above minimum design levels. One project in Newport uprates segments to 10
psig, reducing the load off the LP.

• Relay Main — Nine (9) Projects $2.88M
Relay main projects are designed to bring pressures on systems above minimum
design levels by replacing small diameter mains, which often cause bottlenecks
in the system, with larger diameter mains. Whenever practicable, “leak-prone”
pipe is targeted for replacement. A total of 8,980 LF (1.7 miles) of new plastic
main will be installed under these projects. In addition, 79% of the main being
replaced is “leak-prone” pipe. Two of these projects were carryover from FY16.

• Engineering Costs for Fiscal Year 2017 Projects &Winter Performance
Placeholder - $0.16M
These costs are for engineering and design of projects identified for FY18
construction. The Level 1 estimate was determined by Project Engineering and
based on historical data. Additionally, an amount is allocated to address any
issues that could arise during winter operations and be identified with winter
performance.

2.4 Benefits

Reinforcement projects that ensure continuous and reliable service to customers in a
cost efficient manner are identified and proposed for construction. Prospective projects
are evaluated for additional system benefits and synergies with other proposed capital
projects and often have the added benefit of increasing overall system reliability and
improving operability of the network. In addition, many of these projects create the
opportunity to be combined with public works activities or replace/abandon aging
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infrastructure (e.g., leak-prone” pipe) whenever applicable, providing a benefit to the
integrity program.

Approximately 8,119 customers may experience pressures below minimum design and
be at risk of losing service if design conditions were to be experienced during the
2016/17 heating season and the growth forecast is accurate. The construction of the
Rhode Island reinforcement program will eliminate this possibility.

Also, current conditions on the Rhode Island gas distribution system require
contingency operations in order to manage the system during periods of peak demand.
These operations involve the manual adjusting of nine (9) LP district regulator set-
points above the standard 10 inches water column setting and one (1) HP district
regulator set-point to MACP. The construction of the Rhode Island reinforcement
program will assist in eliminating this need.

Additionally, the program will install approximately 13,485 LF of main and facilitate the
abandonment of approximately 7,554 LF of existing “leak-prone” pipe on the system.
This represents a replacement rate of 56% for this program.

2.5 Business & Customer Issues

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

2.6 Alternatives

Alternative 1: Do Nothing/Deferral
This option could result in potentially 8,119 customers experiencing pressures below
minimum design levels and being at risk of losing service if design conditions were to
be experienced during the 2016/17 heating season term under the current Gas Supply
sendout forecast. The estimated restoration cost (i.e., relight, plus claims) for this
number of customers is $8.12M, based on Si ,000/customer. In addition, restrictions on
sales activities would be required in constrained areas and the Company could find
itself in violation of its tariff in jurisdictions with an obligation to serve.

2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately S0.756M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.
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3 Related Projects, Scoring. Budgets

3.1 Summary of Projects
Estimate Amount

Project Number Project Title
($M)

CRCC111 Gas System Reinforcement - RI 4.812
Total 4.812

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History
N/A

3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory Federal Code 49 CFR 192.623 and (2006) RI Rules &
Regulations for Gas Utilities, Section D, Part 2a require
minimum pressures to be maintained in the gas system.

0 Policy- Driven
National Grid has established system minimum pressures to

0 Justified NPV be maintained for all pressure levels.

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 38

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Poflcy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity 0 N/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (Month/Year) Purpose of Sanction Review
July2017 Project Closure
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4 Financial

4.1 Business Plan

nationaigrid

Business Plan Project included in
Project Cost

Name & Period approved Business
Over! Under Business relative to

Plan? Plan
approved

Business Plan

FYi 7-FY21 Gas
($)

A 0.000
Budget File

0 Yes 0 No 0 Over 0 Under 0 N

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

N/A

4.2 CIAC / Reimbursement

N/A

4.3 Cost Summary Table

Qn* Ptma Ncdzai (SM)
Project Yr. 1 Yr. 2 Yr. 3 Yr.4 Yr. 5 Yr. 6.

Project Estimate
Number Psoject nile LeeI (%) Spend PriorYn 2019117 2017/18 2018/19 2019/20 2020(21 2021122 Total

CapEx . 3.598 . . . . - 3.598

CRCC111
Gas System Relnfomeniem

•
OPEX - . . . . - - -

RI Remoe1 - 1.214 - . . - - 1214
Tot . 4.812 - - . - - 4.612

4.4 Project Budget Summary Table

Project Costs per Business Plan
Current Planning Horizon ($M)

PhorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

SM (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 3.598 0.000 0.000 0.000 0.000 0.000 3.598
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remoal 0.000 1.214 0.000 0.000 0.000 0.000 0.000 1.214
Total Cost in Bus. Plan 0.000 4.812 0.000 0.000 0.000 0.000 0.000 4.812

Variance (Business Plan-Project Estimate)

Current Planning Horizon ($M)
PdorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+

$M (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021122 Total
CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remoal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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. Target Date:
Milestone (Month/Year)
Sanctioning Approval 02/2016
Begin Construction 04/2016
Projects in Service 11/2016
Construction Complete 03/2017
Project Closeout 07/2017

6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.
Role Individual Responsibilities
Investment Planner Pensabene, Patrick Endorses relative to 5-year

business plan or emergent work.
Resource Planning Vidal, Alfredo Endorses resources, cost

estimate, schedule, and portfolio
alignment.

Project Management Michel, Michael Endorses resources, cost
estimate, and schedule.

Gas Project Estimation Paul, Arthur Endorses cost estimate.

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.
Reviewer List Individual
Finance Fowler, Keith
Finance Horowitz, Phillip
Regulatory Zschokke, Peter
Jurisdictional Delegates Iseler, David G.
Procurement Curran, Art
Control Center Eagan, Mark J.

6.1.3 List References

1 US Enterprise 5-Year Distribution System Reinforcement & Reliability Plan
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7 Decisions

(a) APPROVE this paper and the investment of $4.81 2M and a tolerance of +1- 10%

(b) NOTE that William Mycroff is the Project Manager and has the approved financial
delegation.

Cc) NOTE: In the event that any blanket projects are not approved prior to the start of
the FY18 fiscal year, the FY17 approval limits will remain in effect until such time
as the FY18 blanket projects are approved by USSC and/or other appropriate
authority for approval.

Signature4. (A— )‘r... Date.
Executive Sponsor — Ross Turrini, SVP Gas Process & Engineering
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8 Other Appendices

nationaigrid

8.1 Sanction Request Breakdown by Project

Appendix 1 — FY17 Rhode Island Reinforcement Projects
Work Type Town Project Description Length Size Material MAOP Estimate Estirn:te

Relay 1,825 LF of6-in BS, 4-in WS 25 psig main with 12-in
Main-Relay Barrington FE 25 psi9 main on the Bike Path from Brown St to 8-In FE 1,825 12 PL 25 $523,277 I

25 psig at Main St.

Main-Relay Bristol
Relay 1,100 LF of 10-in Cl LP with 12-in FE on Wood St from

1,100 12 PL LP $404,008 I
Shaws to Mt Hope,

. Relay 130 LF of 2-In 85 LF with 100 LF of 6-in FE on Fox Hill
Main-Relay Bristol SI Mt Hope.

100 6 PL LF $45,562 1

. Relay 610 LF of 6-in Cl with 8-in PE along Pontiac Ae from
Main-Relay Cranston Hayward St to Concord Ae 610 8 PL LP $275,975 I

6
Install 1,150 LF of 8-In FE 99 psi9 parallel main on

Main-New act Wsmpsnoag Trail from existing B-in CS 99 psig at #400 to the 1,150 8 PL 99 $446,431 1
Pm,dence N/S road crossing.

Install 400 LF of 4-In FE 5 psig on Martin from Inlet of Dodge
. East @ Martin (RlS-005) to Angelt, transfer seRAces to IF main,

Main-New Froidence and relay 167 LF of 6-In CI with 200 LF of 4-In P65 pslg
600 4 FL 5 $151,571 1

along Angel from #12 to Dodge.

Main-New Lincoln Install 775 LF of 6-In FE LF main on Reser,oirAe from #279 775 6 PL LP $176,554 1
to Williams St.

. Relay 600 LF of 6-In Cl LP with 12-In P6 main on Woodland
Main-Relay Lincoln 600 12 FL LP $224,308 1

St from the outlet of Station C037 to W Coodiand Ct,

Cliff Me LF Uprate to 10 psig. Relay 260 LF of 4-in CI LP

u
ysem

main with 4-in PL 10 pslg on Beach Me from #5 to Cliff,pm ings
Newport Disconnect of Newport LP at Annandate and Merton, 280 6, 4 PL 10 $261,095 1

an
Annandale and Droser, & connect to 6-In FE 10 psig main,

Deratings
uprating segment to 10 pslg. Total ofs,135 LF, 61 serMces

Relocate LP Regulator Station RIS-N21 1 (Admiral Kalbftjs @
. Third) to Cypress @ Third with 2-In preb.

Reg - Modi Newport . . 715 12 PL LF $500,000 1Relay 715 LF of 6-in WS on Third St from Cypress to Van
Zandt with 12-In FL LP.

. Relay 1,845 LF of 4-In Cl, 6-In FL LF with 6-In FL 99 psig on
MaIn-Relay Newport

Gibbs Me from Kay St to Catherine St.
1,845 6 FL 99 $492,455 I

. North Install 985 LF of 8-In FE LF main on DaAd St from RIS-129 toMain-New . 985 8 FL LF $230,717 1
Prrnidence Alexander St. and Fead Me from Alexander St to #56.

• North (Canyoer FY16) Relay of 1,000 ft of 6-in CI LF on Charles St
Main-Relay Frodence from Mineral Spring to May St with 12-In FE LF main. 1,000 12 PL LP $328,375 1

. Relay 750 ft of 6in-CI LF with 12-in FE LF main on Main St
Main-Relay Pawtucket

from Moshassuck St to Heaton t.
750 12 FL LF $361,027 1

(Canyoer FY16) Relay 475 ft of 4-In CI LF main with 8-in FE
LF main In BaIIou St from Bailey St to Fro4dence St, 635 ft

Main-Relay Woonsocket of 4-In Cl LF main with 8-in FE LF main in Froidence St from 1,150 6 FL LF $226,500 1
BaIIou St to Me C, & transfer 25 LF serces to 60 pslg (85)
main on Prrn4dence St & BaIIou St.

Engineering Various Engineering costs associated with FY18 projects $75,000 0

T8D Various Projects associated with Winter Ferformance $90,000 0
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Appendix 2— Outage Restoration Costs

Estimates for relighting customers and recovering from a system outage have been
prepared to quantify the impact of outages related to insufficient system capacity during
periods of peak demand and severe winter cold.

Actual relight costs have been captured from recent incidents to quantify company
expenses related to restoring service. These were all related to outages that occurred
for reasons other than insufficient system capacity and operations were conducted
under benign weather conditions. It is likely that during severe winter weather, costs
would increase.

Claims related to frozen buildings, burst pipes and equipment damage due to a lack of
heat during severe cold weather were captured from the only incident in recent times
the company experienced — e.g. the outage in Hull, Ma during the peak day of January
16th, 2004.

Relight Costs
Tiverton (2008): 900 customer outage with relight costs of $322,839 for an average
relight cost of $358.71 per customer.

Cutchogue (2003): 1,600 customer outage with relight costs of $2,367,401 with an
average relight cost of $1,315.22

Glen Cove (2008): 1,016 customer outage with relight costs of $275,000 for an average
relight cost of $270.67 per customer

Westerly, RI (2011): 1,686 customer outage with relight costs of $2,811,455 for an
average relight cost of $1,667.53 per customer

Average cost to relight for combined instances above equals $1069 per customer

Claims
Hull (2004): 297 customers affected with claims totaling $206,336 for an average claim
of $694.73 per customer

Combined cost of relight and claims
The combined cost of relighting customers and resolving claims averages out to $1,764
per customer.

Recognizing the amount of variability in different incidents such as weather conditions,
different types of neighborhoods, variable labor costs, economies of scale, etc., for
purposes of evaluating the benefits of reinforcement projects, an average value of
service restoration costs and claims of $1,000 per customer is used.
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FY 17 City/State Construction
Title: Blanket- Narragansett Electric Sanction Paper#: USSC-16-019

Company
CRCC3O6, CRCC3O7, Sanction Type: SanctionProject#: CRCC3O8, CRCC312

Operating The Narragansett Electhc Co. Date of Request: February 10, 2016
Company:

Tom Bennett, Vice
President of Gas

Author: Laeyeng Hunt Sponsor:
System
Engineering

Utility Service: Gas Project Manager: Jon Falls

I Executive Summary’

1.1 Sanctioning Summary
This paper requests sanction of Project # CRCC3O6, CRCC3O7, CRCC3O8, CRCC312
in the amount of $12.557M and with a tolerance of +1- 10% for the purpose of full
implementation.

This sanction amount of $12.557M for the FY 2016/2017 program can be broken down
into:

$11.867M Capex
$0. 000M Opex
$0. 690M Removal
With a CIA C/Reimbursement of $1.327M

1.2 Project Summary

The City/State Construction (CSC) Program for the Narragansett Electric Company
consists of work driven by numerous municipalities that National Grid serves, as well as
various third party private entities within the Narragansett Electric Company service
area.

2 Project Detail

2.1 Background
The City/State Construction (CSC) Program for the Narragansett Electric Company
consists of work driven by the Rhode Island Department of Transportation (RIDOT) and
the numerous municipalities that National Grid serves, as well as various third party
private entities within the Narragansett Electric Company service area.
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2.2 Drivers

City State Construction is a Mandated Program requiring National Grid to coordinate
and work with Municipalities within our operating territory on public works projects. The
primary drivers are to address existing gas infrastructure conflicts, to improve the safety
and reliability of the gas distribution system in conjunction with public works projects,
which have shown to have significant benefits to customers and communities. In
addition, by replacing LPP in association with planned public works construction
projects, the Company is able to minimize construction impacts and inconvenience to
the customers and the communities.

2.3 Project Description

The estimated quantity for main replacement is 58,080 linear feet (10.0 miles for non-
reimbursable work and 1.0 mile for reimbursable work).

2.4 Benefits

Approximately 90% of the CSC Main replacement for the Narragansett Electric
Company Territories will contribute an estimated 52,272 linear feet (9.90 miles) of Leak
Prone Pipe (LPP) to the ISR Program.

2.5 Business & Customer Issues

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

2.6 Alternatives

Alternative 1: Doing nothing is not an option because we must comply with company
policy (DAMO1008) and regulatory requirements (220 CMR 113.00: M.G.L. c. 164).

2.7 Investment Recovery

It is estimated that 90% of the funds are eligible for recovery through the 2017 Gas SR
program.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $2.492M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.
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3 Related Prolects, Scoring, Budgets

3.1 Summary of Projects

The following are the Power Plani titles.
Project Project Type . . Estimate
Number (Elec only) Project Title Amount (SM)

CCCC3O6, 0 Main RepI Pub Works NON-Reimb-BE 12.557
CCCC3O7, Main RepI Pub Works Reimb-BE
CCCC3O8, Main Encroach Parallel-BE
CCCC312 Main Encroach Undermined-BE

3.2 Associated Projects

NA

3.3 Prior Sanctioning History

NA

3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory National Grid is required to relocate its facilities within the
project limits that are in direct interference of the proposed

.
construction and installation of new infrastructure facilities.

0 Policy- Dnven

0 Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: _49____

Primary Risk Score Driver; (Policy Driven Projects Only)
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0 Reliability 0 Emil ronment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity ON/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
June 2017 Sanction Closure

4 Financial

4.1 Business Plan

Project Cost
. Project included in . relative toBusiness Plan . Over I Under Business

. approved Business approvedName & Period
Plan? Plan Business Plan

($)
FY17-21 Gas
Capital Plan - 0 Yes 0 No 0 Over 0 Under 0 NA $O.000
Budget file

4.1.1 If cost > approved Business Plan how will this be funded?
N/A

4.2 CIAC / Reimbursement
.________________ Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

SM
2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total

clAc/Reimbursement 0.000 1.327 0.000 0.000 0.000 0.000 0.000 1.327

The CIAC was calculated based on historical percentage of capital spend.
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4.3 Cost Summary Table

nationaigrid

Current PlaralngHodzon($M)
ProJect Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

Project Estimate
Number Project Utie Leel (%) Spend PdorYrs 2016117 2017/18 2018119 2019120 2020)21 2021)22 Total

CCCC3O6, Main RepI Pub Works NON- CapEx - 11.867 - - - - - 11.867
CCCC3O7, Reimb-BE Est L4 (e.g. OpEx - - - - - - - -

CCCC3O8, Main Repi Pub Worics Reimb- +1.10%) RemoaI - 0.690 - - - - - D.690
CCCC312 BE Total - 12.557 - - - - - 12 557

CapEx - 11.867 - - - - - 11.867

Total Project Sanction OpEx - - - - - -

Remo’eI - 0.690 - - - - - 0.690
Total - 12.557 - . - . 12.557

4.4 Project Budget Summary Table

Project Costs Per Business Plan
Current Planning Horizon (SM)

5 Key Milestones

Milestone
Target Date:

(Month/Year)

Sanction Approval February 2016

Construction Start Date April 2016

Completion March 2017

Closure Report June 2017

Page 5 of 8

SM

Prior
Yrs

(Actual)

Yr.1 Yr.2 Yr3 Yr.4 Yr.5 Yr.6+

2016/17 2017/18 201 8/19 2019/20 2020/21 2021/22 Total

CapEx 0.000 11.867 0.000 0.000 0.000 0.000 0.000 11.867

OpEx 0.000 0.000 0.000 0.000 0.000 0000 0.000 0.000
Removal 0.000 0.690 0.000 0.000 0.000 OMOO 0.000 0.690
Total Cost in Bus. Plan 0.000 12.557 0.000 0.000 0.000 0.000 0.000 12.557

Variance (Business Plan-Project Estimate)

Current Planning Horizon (SM)

[ Prior Yr. 1 Yr.2 Yr.3 Yr.4 Yr.5 Yr6+
Yrs

$M (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total

CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cost in Bus. Plan I 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Construction Fromm, Walter Constructability & Schedule
Construction Lundguist, Gerard Constructability & Schedule
PE&D Hunt, Laeyeng Design, Liaison & System

Reliability
Investment Planning Pensabene, Patrick Endorses relative to 5-year

business plan
Resource Planning Vidal, Alfredo Endorses Resource, cost

estimate, schedule and
portfolio alignment

Project Management Michel, Michael Endorses Resources, cost
estimate, schedule

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Fowler, Keith
Finance Horowitz, Philip
Regulatory Zschokke, Peter
Jurisdictional Delegates Iseler, Dave
Procurement Curran, Art
Control Center Eagan, Mark

6.1.3 List References

N/A
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7 Decisions

The US Sanctioning Committee ata meeting held on February 10, 2016:

(a) APPROVED this paper and the investment of $12.557M and a tolerance of
10+1%

(b) NOTED that Jon Falls is the Project Manager and has the approved financial
delegation.

(c) NOTED: In the event that any Blanket/Program projects are not approved prior to
the start of the FY18 fiscal year, the FYI 7 approval limits will remain in effect until such
time as the FYI 8 blanket/program projects are approved by USSC and/or other
appropriate authority for approval.

Signature.tQ- Date.
Executive Sponsor — Ross Turrini, SVP Gas Process and Engineering
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8 Other Appendices

NA

8.1 Sanction Request Breakdown by Project

NA
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FY17 Proactive Main

Title: Replacement Program — Sanction Paper #: USSC-1 6-118
Rhode Island

. CRCC2O3, CRCC2O7,Project #: CRCC208 Sanction Type: Sanction

Operating The Narragansett Electric Co. Date of Request: March 21, 2016
Company:

John Stavrakas —

. Acting VP — GasAuthor: Dana Wolkiewicz Sponsor: Systems
Engineering

Utility Service: Gas Project Manager: Bill Mycroft

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of Projects CRCC2O3, CRCC2O7, and CRCC2O8 in the
amount of $49.632M with a tolerance of +/-10% for the purpose of full implementation.

This sanction amount of $49.632M is broken down into:

$48.957M Capex
$ 0.000M Opex
$ 0.675M Removal

1.2 Project Summary

This program will fund the replacement of Rhode Island’s inventory of Leak Prone Pipe
(LPP), that is non-cathodically protected steel, whether bare or coated (collectively
termed “unprotected steel”), as well as cast or wrought iron.
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2 Proiect Detail

2.1 Background.

The 2015 inventory of LPP is approximately 1,247 miles, which represents
approximately 38.7% of the distribution system in Rhode Island. As
demonstrated in Appendix 1- Rhode Island Leak Rate Graph, the 2015 leak rate
for all distribution piping is 0.22 leaks per mile, reduced from 0.85 leaks per mile
in 2009. The 2015 leak rate for LPP is 0.57 leaks per mile, reduced from the 1.40
leaks per mile in 2009.

2.2 Drivers

The goal of this program is to reduce the risk associated with leak prone pipe in
Rhode Island’s distribution system. The replacement of LPP and associated
services is also supported by the Company’s Distribution Integrity Management
Plan (DIMP), which specifies that the Company implement measures to: know its
system; understand the threats to its distribution piping system; and evaluate
risks and prepare replacement programs to help mitigate the risks to its leak
prone mains and services inventory.

2.3 Project Description

Approval is being requested for the necessary funding to replace approximately
54 miles of LPP via the Rhode Island Proactive Main Replacement Program.
Gas Engineering has identified individual main segments for replacement based
upon an analysis that considers pipe material, leak repair history, surrounding
structures, consequences and field conditions using the Company procedure
ENGO4O3O. Opportunities to take advantage of coordination with municipal
projects and other National Grid programs and projects are also considered.

2.4 Benefits

The benefits of performing this work include;

• Reducing the risk and potential for incidents associated with leak prone pipe

• Improved community and government relations

• Reduced greenhouse gas emissions
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2.5 Business & Customer Issue

This program improves the safety and reliability of Rhode Island’s gas distribution
system, thus increasing reliable gas service to customers and reducing both existing
and potential future gas leaks.

2.6 Alternatives

Alternative 1: Reduce LPP replacement

Reduce this program to a lower rate of replacement. This option would replace only the
quantity of main required to hold leak rates to present levels. This is misaligned with the
proposed Gas ISR plan presented to the Rhode Island Division of Public Utilities and
Carriers and Commission and places the company at financial and regulatory risk.

Alternative 2: Do Nothing

This option will increase the leak rate at of our LPP and increase safety risk to our
customers and public

2.7 Investment Recovery

Investment recovery will be through the FY2017 Gas Infrastructure Safety and
Reliability Plan.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $1O.281M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next lSR plan and/or
the timing of the next filing in which the project is included in rate base

3 Related Projects, Scoring, Budgets

3.1 Summary of Projects

Project details are attached in section 8.1.

Project Type (Elec only) Project Title Estimate Amount ($M)

CRCC2O3,
cRcc2o7,
CRCC2O8 Various 49.632

Total 49.632

Page 3 of 12
FY17 Rhode Island Proactive Main Replacement Program
Uncontrolled When Printed

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-2 (Gas)

Page 74 of 225

74



Short Form Sanction Paper

3.2 Associated Projects:

N/A

nationaigrid

3.3 Prior Sanctioning History:

N/A

3.4 Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory The program is in accordance with the Company’s DIM Plan
(as specified by US DOT, 49 CFR Part 192, Subpart P,
entitled; ‘Gas Distribution Pipeline Integrity Management

0 Policy- Driven Plan”)

0 Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: 44

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3,6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Compledty 0 N/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
June 2017 Sanction Paper Closure
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4 Financial

4.1 Business Plan

nationaigrid

The budget for this program was estimated based on historical cost of replacements &
remediation.

Business Plan Project included in
Project Cost

Name & Period approved Business Over I Under Business
relative to

Plan? Plan approved
Business Plan

FYi 7-FY2I Gas
($)

Capital Plan
0 Yes 0 No 0 Over 0 Under 0 NA SO.000M

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

N/A

4.2 CIAC I Reimbursement

N/A

4.3 Cost Summary Table

Project
Estimate

Project Level
Number Project Title (%) SpnZ PriorYrs

ml

2016117

CapEx - 48.957 - - - - - 48.957
CRCC2O3, OpEx - 0.000 - - - - - 0000
CRCC2O7, Various +1- 10%
CRCC2O8 Removal - 0.675 - - - - - 0.675

Total - 49.632 - - - - - 49.632
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4.4 Project Budget Summary Table

Project Costs per Business Plan

nationaigrid

Current Planninc Honzon($M)
Prior Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+
Yrs

$M (Actual) 2016117 2017/18 2018/19 2019/20 2020/21 2021/2022 Total

CapEx 0.000 48.957 0.000 0.000 0.000 0.000 0.000 48.957

OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Removal 0.000 0.675 0.000 0.000 0.000 0.000 0.000 0.675

Total Cast in Bus. Plan 0.000 49.632 0.000 0.000 0.000 0.000 0.000 49.632

Variance (Business Plan-Project Estimate)

Current °Ithnhinq Hoi±on ($M)
Prior Yr. 1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
Yrs

SM (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 202112022 Total

CapEx 0.000 0.000 0.000 0.000 0.000 0.000 I 0.000 0.000

OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 Key Milestones

Milestone
Target Date:
(MonthlYear)

Identify and Prioritize FY17 Rhode Island LPP
replacement candidates August 2015
Complete detailed design and Cost estimates January 2016
Contractor Bids and Material Procurement February 2016
Project Sanction Approval March 2016
Start Applying for Permits March 2016
Engage Contractors and In-House Resources March 2016
Construction Start April 2016
Construction Complete March 2017
Project Closure Report June 2017
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6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Investment Planner Pensabene, Patrick Endorses relative to 5-year

business plan or emergent
work

Resource Planning Vidal, Alfredo Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost
estimate, schedule

Gas Project Estimation Paul, Art Endorses Cost Estimate

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Fowler, Keith; Horowitz, Philip
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David G.
Procurement Curran, Art
Control Center Eagan, Mark J.

6.1.3 List References:

N/A
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7 Decisions

The Senior Executive Sanctioning committee (SESC) at a meeting held on March 21,
2016:

(a) APPROVED this paper and the investment of $49.632M and a tolerance of +1-
10%

(b) NOTED that Bill Mycroft has the approved financial delegation.

(a) NOTE: In the event that any Blanket projects are not approved prior to the start
of the FY2O1 8 fiscal year, the FY2O1 7 approval limits will remain in effect until
such time as the FY2018 blanket projects are approved by USSC and/or other
appropriate authority for approval.

Signature.
747

Margaret Sm
US Chief Financial Officer
Chair, Senior Executive Sanctioning Committee

Page 8 of 12
FYi? Rhode bland Proadive Main Replacement Program
Uncontrolled When Printed

The Narragansett Electric Company
d/b/a National Grid

RIPUC Docket No. 4770
Attachment PUC 1-16-2 (Gas)

Page 79 of 225

79



Shod Form Sanction Paper nationaigrid

8.0 Other Appendices

Appendix 1: Rhode Island Leak Repair Graph

RI Main Leak Repair Rates
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8.1 Sanction Request Breakdown by Project

Division Town Main wo# Service wo# Project Title Program Abandonment lnstafl:hon Services

Providence Barrington 90000142785 90000142788 2-8 Centennial Ave. ORG CRCC2O3 0.06 0.06 2

Providence Barrington 90000155064 90000155065 5 George Finnerty Rd. BRG CRCC2O3 0.04 0.04 1

Providence Barrington 90000163247 90000163248 Beach Rd, ORG CRCC2O3 0.05 0.05 1

Providence Barrington 90000163253 90000163254 Oriartield Rd. ORG CRCC2D3 0.28 0.28 19

Providence Barrington 90000163255 90000163257 Chapman Ln, ORG CRCC2D3 0.32 0.32 13

Providence Barrington 90000163258 90000163259 Elon Rd. ORG CRCC2D3 0.35 0.36 21

Providence Barrington 90000163260 90000163261 Lee Ann Dr. ORG CR00203 0.27 0.27 11

Providence Barrington j 90000163263 90000163264 MaudsleyAv. ORG CR00203 0.11 0.11 9

Providence Barrington 90000163265 90000163266 MelrcseAv. ORG CRCC2O3 0.10 0.10 3

Provdence Barrington 90030163267 90000163268 N Lake Dr. ORG CRCC2O3 0.25 0,25 11

Providence Barrington 90000163270 90000163271 Pheasant Ln. ORG CRCC2O3 0.16 0.16 2

Providence Barrington 90000163272 90000163273 Townsend St. ORG CRCC2O3 0.10 0.10 12

Providence Barrington 90000163274 90000163275 Waseca Av. ORG CRCC2O3 0.27 0.27 23

Providence Barrington 90000163277 90000163278 WestAv. ORG CRCC2O3 0.18 0.18 8

Providence Bristol 90000138860 90000138661 60-84 Washington St. BST CRCC2O3 0.19 0.17 10

Cumbertand Central Falls 90000142761 90000142763 28-161 Lincoln Ave. CFL CRCC2D7 0.55 0.55 78

Providence Cranston 90000142828 90000142830 681-818 Dyer Ave. CRA CR00207 0.85 0.54 51

Providence Cranston 90000146585 90000146586 5-104 Woodlawn Dr. CRA CR00203 0.42 0.42 26

Providence Cranston 90000155085 90000155086 134-208 Angell Ave. CRA CR00203 0.35 0.35 20

Providence Cranston 90000155088 90000155090 160-308 Budlong St. CRA CR00203 0.57 0.60 39

Providence Cranston 90000155095 90000155098 12-120 Preston Dr. CRA CRCC2O7 0.59 0.59 58

Providence Cranston 90000155100 90000155101 125-194 Robson St. CRA CR00207 0.21 0.21 14

Providence Cranslon 90000155357 90000155358 21-70 PalmerAve, CRA CR00207 0.14 0.00 9

Providence Cranston 90000160105 90000160106 10-42 Calvalry St. CRA CR00207 0.24 0.24 23

Providence Cranston 90000161146 90000161147 Enterprise Av. CRA CR00207 0.05 0.05 5

Providence Cranston 90000161149 90000151150 Goeckel St. CRA CRCC2O7 0.08 0.08 8

Providence Cranston 90000161154 90000161155 Hyde St. CRA CRCC2O3 0.16 0.16 14

Cumberland Cumberland 90000142844 90000142546 170-250 Williams St - OLD CRCC2O7 0.34 0.34 42

Cumbedand Cumbedand 90000165225 90000165226 Mount Pleasant ViewAv, CLD CR00203 0.15 0.15 8

Providence East Greenwich 90000146654 90000146656 I 7-55 SIxth sI, EGW CRCC2O3 0.43 0.43 17

Providence East Providence 90000139529 90000139531 161-251 JunIper Ave. EPV CRCC2O7 0.44 0.14 47

Providence East Providence 90000146532 90000146538 103-118 Legion Way. EPV CRCC2O3 0.41 0.41 31

Providence East Providence 90000146540 9000014641 5-21 Picketl Rd. EPV 0R0C203 0.36 0.36 25

Providence East Providence 90000155066 90000155067 5-43 Arcadia Ave. EPV CRCC2O3 0.36 0.36 16

Providence East Providence 90000155068 90000155069 3-18 Breeze Way - EPV CR00207 0.08 0.08 5

Providence EastProvldence 90000155073 90000155074 35-110 Merritt Rd, EPV CRCC2O3 0.18 0.18 15

Providence East Providence 90000155075 90000155076 9-53 Peck, EPV CRCC2O3 0.20 0.20 18

Providence East Providence 90000155080 90000155082 177-323 Warren Ave , EPV CRCC2O7 0.87 0.89 68

Providence East Providence 90000163286 9.00002E+11 Brookhaven Dr. EPV CRCC2O3 1.73 1.63 156

Providence East Providence 90000163288 90000163289 Custer St. EPV CRCC2O3 0.52 0.52 38

Providence Johnston 90000142764 90000142766 1294 Atwood Aye, JOH CRCC2O3 0.02 0.02 0
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Providence Johnston 90000142770 90000142772 5-63 John St JOH CR00207 0.72 0.51 50

Oumberland Lincoln 90000142709 90000142710 1431-1530 Smithfield Ave. LNC CRCC2O7 0.38 0.38 24

Providence Middletown 90000118388 90000118389 E Main Rd. MDT CR00207 0.36 0.35 3

Providence Middlelown 90000155184 90000155185 3-306 Boulevard, MDT CR00207 1.68 1.02 93

Providence Middletown 90000155968 90000155969 Leal Tr, MDT CR00207 0.16 0.07 6

Providence Narragansett 90000160357 90000160358 Palm Beach Av, NGT CR00203 2.62 2.62 140

Providence Newport 90000138151 90000138153 5-36 PoplarSt, NPR CR00207 0.15 0.15 17

Providence Newport 90000155186 9.00002E+I 1 1-33 Bedlow Ave. NPR CR00203 0.35 0.33 13

Providence Newport 90000155189 90000155190 34-154 Gibbs St. NPR CR00207 0.31 0.31 50

Providence Newport 90000155194 90000155195 2-52 Whitwell Aye, NPR CR00203 0.33 0.35 25

Providence Newport 90000163282 90000163283 Burnside Av, NPR CR00207 0.18 0.18 27

Providence Newport 90000165245 90000165246 Harrison Av, NPR CR00207 1.17 1.13 31

Providence North Kingstown 90000163325 90000163326 Arrow Ln, NKS CR00203 0.35 0.35 14

Providence North Kingstown 90000163329 90000163330 Edmond Dr, NKS CR00203 0.55 0.55 35

Providence North Kingstown 90000163331 90000163332 Jerry Ln, NKS CR00203 0.44 0,44 20

Providence North Ringstown 90000163333 90000163334 LIncoln SI, NKS CR00203 2.16 2.16 198

Providence North Providence 90000142696 90000142697 2031-2170 Mineral Spring Ave. NPV CR00207 0.53 0.73 39

Cumberland North Providence 90000143034 90000143035 9-53 Towanda Dr. NPV CR00207 0.49 0.37 39

Providence North Providence 90000146500 90000146501 13-27 Redwood Dr, NPV CR00203 0.22 0.22 15

Cumberland North Providence 90000155200 90000155201 184-27oWoonasquatucketAve, NPV CR00203 0.26 0.26 5

Cumberland North Smithfield 90000155202 90000155203 8-110 Homestead Ave. NSF CR00207 0.35 0.35 14

Cumberland Pawtucket 90000146660 90000146662 255-274 Taft SI. PAW ORCC2O3 0.15 0.05 13

Cumbertand Pawtuckel 90000155205 90000155206 695-749 East St. PAW CR00207 0.36 0.26 13

Cumberland Pawtucket 90000155207 90000155208 35-122 FountaIn St. PAW CR00207 0.32 0.34 17

Cumbedand Pawtucket 90000155393 90000155394 4-72 MowrySt, PAW CR00207 0.23 0.23 18

Providence Providence 90000142462 90000142463 141-223 Ocean SI- PVD 0RC0207 0.11 0.11 13

Providence Providence 90000142468 XXXXXXXXXXX 130-288 Hamilton SI, PVD CRCC2O7 0.00 0.62 0

Providence Providence 90000142516 90000142518 102-268 RlverAv, PVD CR00207 0.57 0.57 86

Providence Providence 90000142525 90000142528 50-81 Roger Willams Ct- PVD CR00207 0.08 0.09 4

ProvIdence ProvIdence 90000142544 90000142545 174-387Wickenden St. PVD CR00207 0.46 0.13 52

Providence Providence 90000142594 90000142595 24-112 Holden St- PVD CR00207 0.94 0.41 37

Providence Providence 90000142688 90000142690 80-91 FrIendship st- PVD CR00207 0.33 0.31 5

Providence Providence 90000143086 90000143087 556-652 PublIc St- PVD CR00207 0.26 0.26 32

Providence Providence 90000146496 90000146497 1-5 Lynch St. PVD CR00203 0.04 0.04 2

Providence Providence 90000152448 90000152449 4-158 Elton St. PVD CR00207 2.00 2.04 160

Providence Providence 90000155212 90000155213 14-57 Armstrong Ave. PVD CR0C207 0.61 0.61 37

Providence Providence 90000155214 90000155215 12-51 Bassett St, PVD CR00207 0.59 0.41 19

Providence ProvIdence 90000155218 90000155219 1-14 Brighton St. PVD CR00207 0.06 0.00 11

Providence ProvIdence 90000155225 90000155226 1604-1725 Ohalkstone Ave. PVD CR00207 0.62 0.35 28

ProvIdence Providence 90000155228 90000155229 610 Cole Rd. PVD CR00203 0.21 0.21 6

Providence Providence 90000155233 90000155234 1039-1103 Elmwood Ave. PVD CR00207 0.73 0.73 63

Providence Providence 90000155235 90000155236 11-48 Firglade Ave. PVD CR00207 0.41 0.41 32

Providence Providence 90000155238 90000155239 368-440 FriendshIp St. PVD CR00207 0.40 0.39 27

Providence Providence 90000155245 90000155246 11-35 Herbert st, PVD CR00207 0,08 0.08 5

Providence Providence 90000155247 90000155248 99-147 Ives St. PVD CR00207 0.45 0.45 74

Providence Providence 90000155256 90000155257 96-240 Regent Ave. PVD CR00207 0.72 0.55 80

Providence Providence 90000155269 90000155270 38-53 Transit St. PVD CR00207 0.07 0.07 3
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Providence Providence 90000155272 90000155274 1488-17 18 Westminster St. PVD
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CRCC2O7 0.24 0.24 18

Providence Providence 90000155276 90000155277 10-lOS Weybosset St. PVD CRCC2O7 0.46 0.35 17

Providence Providence 90000163907 90000163908 Plainfield St. PVD CRCC2O7 0.15 0.15 9

Providence Providence 90000163913 90000163914 Sutton St. PVD CRCC2O7 0.15 0.15 26

Providence Smithfield 90000155307 90000155308 3-19 MapleAve. SMF CRCC2O7 0.19 0.13 8

Providence Warren 90000161025 90000161026 Central St. WAN CR00207 0.08 0.08 6

Providence Warwick 90000119984 90000119985 U Cypress St. WWK CR00203 0.02 0.02 3

Providence Warwick 90000142529 90000142531 688-750 Commonwealth Aye, WWK CRCC2O3 0.16 0.16 7

Providence Warwick 90000142582 90000142588 79-195 Manolla Ave. WWK CRCC2O3 0.62 0.62 53

Providence Warwick 90000146436 90000146437 943-1099 Main Ave. WWK CRCC2O3 0.28 0.40 16

Providence Warwick 90000150285 90000150286 165- 248 Vineyard Rd. WWK CRCC2O3 0.44 0.44 17

Providence Warwick 90000150287 90000150288 311-332 Vineyard Rd. WWK CRCC2O3 0.14 0.14 5

Providence Warwick 90000150290 90000150291 18-111 Vaughn Ave. WWK CRCC2O3 0.21 0.21 17

Providence Warwick 90000150295 90000150296 9-60 Creston WA, WWK CRCC2O3 0.31 0.31 10

Providence Warwick 90000150297 90000150298 3-47 Foxcroft Aye, WWK CRCC2O3 0.69 0.69 46

Providence Warwick 90000150315 90000150318 112-178 MannIng St,WWK CRCC2O3 0.55 0.55 51

Providence Warwick 90000150319 90000150320 1-47 Marquette Dr. WWK CR00203 0.22 0.22 12

Providence Warwick 90000155579 90000155580 46-92ArdwayAve, WWK CR00203 0.06 0.06 0

Providence Warwick 90000155583 90000155584 750-811 Church Aye, WWK CR00203 0.36 0.36 26

Providence Warwick 90000155586 90000155587 36-99 Colorado Ave. WWK CR00203 0.23 0.23 6

Providence Warwick 90000155588 90000155589 330-347 Columbia Aye, WWK 0R0C203 0.09 0.09 5

Providence Warwick 90000155590 90000155591 33-97 Edison St. WWK 0R0C203 0.36 0.36 27

Providence Warwick 90000155598 90000155599 119-277 Hoxsle Aye, WWK CR00203 0.46 0.46 23

Providence Warwick 90000155602 90000155605 205413 Knight St. WWK CRCC2O3 0.57 0.57 21

Providence Warwick 90000155608 90000155609 2-58 Missouri Dr. WWK CRCC2O3 0.54 0.54 29

Providence Warwick 90000155610 90000155611 16-175 Miantonomo Dr. WWK CRCC2O3 1.26 1.04 56

Providence Warwick 90000155612 90000155613 51-271 Palace Ave. WWK CRCC2O3 0.42 0.42 29

Providence Warwick 90000155614 90000155615 144-271 RIchmond Dr,WWK CR0C203 0.68 0.68 53

Providence Warwick 90000155616 90000155617 140-325 Red Chimney Or, WWK CRCC2O3 1.11 1.11 63

Providence Warwick 90000155618 90000155619 7-63 Relph St. WWK CR00203 0.34 0.34 20

Providence Warwick 90000155620 90000155621 251432 Spring Green Rd, WWK 0RC0203 0.65 0.65 31

Providence Warwick 90000155622 90000155623 29-140 Wayne St. WWK CRCC2O3 0.61 0.61 47

Providence Warwick 90000155654 90000155666 2353-2525W Shore Rd. WWK CRCC2O3 0.77 0.77 33

Providence Warwick 90000155655 90000155656 36-106 WyomIng Aye, WWK CRCC2O3 0.46 0.46 33

Providence Warwick 90000155657 90000155658 5-142 Yucatan Dr. WWK CR00203 0.97 0.97 65

Providence Warwick 90000160360 90000160361 EastAv, WWK CRCC2O3 1.46 1.46 93

Providence Warwick 90000163284 90000163285 Lucas Rd. WWK CRCC2O3 0.39 0.39 38

Providence WestWarwick 90000155342 90000155343 11-62ArchambaultAve,WWW CRCC2O3 0.25 0.25 13

Providence West Warwick 90000163339 90000163340 Centre St. WWW CRCC2O3 0.08 0.08 3

Providence West Warwick 90000163342 90000163344 Tampa St. WWW CRCC2O3 0,15 0.15 8

Providence Westerly 90000145782 90000145783 269-315 HIgh St. WLY CRCC2O8 0.43 0.43 9

Providence Westerly 90000146446 90000146447 2-66 Margin St. WLY CRCC2O3 0.57 0.57 54

Providence Westerly 90000155332 90000155333 50-117 EastAve, WLY CR00203 1.44 1.44 46

Cumberland Woonsocket 90000142417 90000142419 89-203 Roberta Ave,WSO CR00207 0.30 0.16 13

Cumbertand Woonsocket 90000155327 90000155329 111 2-1 347 Logee St. WSO CRCC2O3 0.25 0.25 14

Cumbertand Woonsocket 90000163279 90000163281 Newland Av, WSO CRCC2O7 0.60 0.60 45
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nationaigridShod Form Sanction Paper

FY17 Service Replacement —

: Title: Reactive Blanket— Rhode Sanction Paper#: USSC-16-089
I__________________ Island

Project #: Various Projects Sanction Type: Sanction

Operating
The Narragansett Electric Co. Date of Request: March 9, 2016Company:

Neil Proudman —

Author: Fred Amaral Sponsor: VP Gas
Operations, NE

Utility Service: Gas Project Manager: Dan Sancomb

I Executive Summary

1.1 Sanctioning Summary

This paper requests the sanction of CRFS21 0, CRFN21 0, CRFN3O9, CRFS309,
CRFN31O, CRFS31O, CRFN219, and CRFS2I9 in the amount of $8.250M with a
tolerance of +1- 10% for the purposes of full implementation.

This sanction amount is $8.250M broken down into:
$6. 903M Capex
$O.000M Opex
$1.347M Removal

1.2 Project Summary

This program funds the Service Replacement — Reactive Program for Narragansett
Electric Company. The work in this category is non-discretionary, and is randomly
generated through public leak reports, programmed leak survey, mandated activities,
and customer generated requests.

2 Project Detail

2.1 Background

This proposed blanket investment is to provide approved funding for the reactive
replacement of gas services to address leaks and non-leak work activities that fall
outside the normal scope of the integrity, reliability, public works and growth programs.

The proactive main and service replacement programs upgrade existing customer
services prioritized by risk based on pressure, material, vintage, location, and select
other variables. The potential for leakage and other maintenance activities on the
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remaining services exists and requires a reactive response to correct the deficiency
which is the focus of this request.

2.2 Drivers

The goal of this program is to reduce the risk associated with service leaks, damages,
service abandonments due to inactivity or demolition requests, customer driven
relocations of existing services, and other substandard conditions. The Drivers for this
category are both Safety and Reliability.

2.3 Project Description

Approval is being requested for the necessary funding to replace as identified service
leaks, damages, service abandonments due to inactivity or demolition requests,
customer driven relocations of existing services, and other substandard conditions.

2.4 Benefits

The benefits of performing this work include:

• Elimination of the risk associated with these services.

• Improved community and government relations.

• Adherence to Regulatory compliance requirements.

2.5 Business & Customer Issues

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

2.6 Alternatives

These work activities are random, emergency driven, mandated and customer driven in
nature, therefore, there is not an alternative to completing the activities.

2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.
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2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $1 .450M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring, Budgets

3.1 Summary of Projects

. Project Type . . Estimate AmountProject Number Project Title
(Elec only) ($M)

CRFN219, CfS219 N/A Capital Leak Repair 6.000
cRFS210, CRFN210,
CRFN3O9, cRFS3O9,
cRFN310, CRFS31D N/A Capital Non-Leak Repair 2.250

Total 8.250

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History

N/A

3.4 Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory Mandatory work activities related to emergency response
and regulatory compliance as stipulated in the National Grid
Maintenance Plan, D0T192 and State Requirements.o Policy- Driven

There is also Policy-Driven work included in this sanctioning
o Justified NPV related to customer driven requests.
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3.5 Asset Management Risk Score

Asset Management Risk Score: 40 (leaks)/21 (non-leak — Other)

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity ON/A

Complexity Score: _1 5

3.7 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
June 2017 Sanction Paper Closeout

4 Financial

4.1 Business Plan

Business Plan Project included in
Project Cost

Name & Period approved Business
Over! Under Business relative to

Plan? Plan approved
Business Plan

FY17-
($)

FY21_Gas- QYes ONo 0 Over 0 Under QNA $0.000M
Budget_File

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

N/A
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4.2 C1AC / Reimbursement

N/A

nationaigrid

4.3 Cost Summary Table

Current Rannlno lr,i (94)

_________________________

I

Page 5 of 8

C5210, CN210
croo9. CS30S.
CWt4310. CS310

Rect Yr.1 Yr.2 Vr.3 Yr.4 - -- Yr.5 Yr.6+
Estmate

Prect ttmber Prc4ecl rite LeeI (%) Prior Yrs 2016/17 2017118 2016/19 2019/20 2020/21 2021/fl Total
CaoEj - 5.625 - - - . . 5.625

CN219. CS2l9 Capital L.eek Repair EL4 (+1. : 0375 : : : : 0375
Total . 6 - . . - 6000

Capital Non-Leak Repair
Eat Lv 4 •1-

1C)
CaoE,
Ea
RST

12Th

Tmal
0.972
1253

1.278

0972
1253

CanF
- 6.903 - . -

-

. €903

Total Project Sanction
Removal 1347 1.347
Total . 8,250 . . . . . 8.250

4.4 Project Budget Summary Table

Project Costs per Business Plan

Current
PriorYrs Yr. 1 Yr 2 Yr.3 Yr. 5 Yr. 6 +

$M (Actu) 2016/17 2017118 201W19A19I2O 2020/21 2021/22 Total
CapEx 0.000 6.903 0.000 0.000 0.000 0.000 0.000 6.903
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 1.347 0.000 0.000 0.000 0.000 0.000 1.347
Total Cost in Bus. Plan 0.000 8.250 0.000 0.000 0.000 0.000 0.000 8.250

Variance (Business Plan-Project Estimate)

PriorYrs Yr 1 Yr 2 RIjZW 1cYr 4 Yr 5 Yr 6+
$M (Actu) 2016/17 2017/16 t201$j9 2019/20 2020/21 2021)22 Total

CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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5 Key Milestones

Target Date:Milestone

_________________________________________________

(MonthlYear)
Sanction Paper Approval March 2016
Construction Start Date April 2016
Construction Complete March 2017
Closure Paper June 2017

6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Investment Planner Pensabene, Patrick Endorses relative to 5-year

business plan or emergent
work

Resource Planning Vidal, Aifredo Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost
estimate schedule

Gas Project Estimation Paul, Art Endorses Cost Estimate

6.1.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Keith Fowler, Philip Horowitz
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David
Procurement Curran, Art
Control Center I Eagan, Mark J.

6.1.3 List References

N/A
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7 Decisions

The US Sanctioning Committee (USSC) at a meeting held on March 9, 2016:

(a) APPROVE this paper and the investment of $8.250M and a tolerance of +1-
10%

(b) NOTE that Dan Sancomb is the Project Manager and has the approved financial
delegation.

(c) NOTE: In the event that any Blanket projects are not approved prior to the start
of the FY2018 fiscal year, the FY2017 approval limits will remain in effect until
such time as the FY2O1 8 blanket projects are approved by USSC and/or other
appropriate authority for approval.

Signature .. Date&.
Ross Turrini
Senior Vice President — Gas Process & Engineering
Chairman, US Sanctioning Committee
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8 Other Appendices

N/A

8.1 Sanction Request Breakdown by Project

N/A
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FY17 Cast Iron Joint
Title: Encapsulation—Reactive Sanction Paper#: USSC-16-138

Blanket — Rhode Island

Project #: CRFN21 1, CRFS21 1 Sanction Type: Sanction

Operating The Narragansett Electric Co. Date of Request: March 15, 2016
Company:

Neil Proudman —

Author: Fred Amaral Sponsor: VP Gas
Operations, NE

Utility Service: Gas Project Manager: Dan Sancomb

I Executive Summary

1.1 Sanctioning Summary

This paper requests the sanction of CRFN21 1, CRFS21 1 in the amount of $3.050M with
a tolerance of +1- 10% for the purposes of full implementation.

This sanction amount is $3. 050M broken down into:
$3.038M Capex
$O.000M Opex
$O.012M Removal

1.2 Project Summary

This proposed blanket investment is to provide approved funding for the repair of cast
iron bell joints that are discovered randomly during the proactive leakage surveys or
discovered following public odor calls.

2 Proiect Detail

2.1 Background

The proactive main and service replacement programs upgrade existing main piping
and customer services as prioritized by risk based on pressure, material, vintage,
location, and select other variables. The potential for leakage on joint connections on
the remaining underground piping exists and requires a reactive response to correct the
deficiency which is the focus of this request.
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2.2 Drivers

The goal of this program is to reduce the risk associated with cast iron joint connections.
The Drivers for this category are both Safety and Reliability.

2.3 Project Description

Approval is being requested for the necessary funding to repair leaking cast iron joints.

2.4 Benefits

The benefits of performing this work include:

• Elimination of the risk associated with these joints.

• Improved community and government relations.

• Adherence to Regulatory compliance requirements.

2.5 Business & Customer Issues

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

2.6 Alternatives

These work activities are random, emergency driven and mandated, therefore, there is
not an alternative to completing the activities.

2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $O.638M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.
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3 Related Proiects, Scoring. Budgets

3.1 Summary of Projects

Project Number
Project Type

Project Title EstiffiteñT5t?W
(Elec only)

CRFN21 1, CRFS211 NA Cast Iron Joint Leak Repair 3.050
Total 3.050

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History

N/A

3.4 Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory Mandatory work activities related to emergency response
and regulatory compliance as stipulated in the National Grid
Maintenance Plan, D0T192 and State Requirements.

0 Policy- Driven
There is also Policy-Driven work included in this sanctioning

0 Justified NPV related to customer driven requests.
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3.5 Asset Management Risk Score

Asset Management Risk Score: 40

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity ON/A

Complexity Score: _1 5

3.7 Next Planned Sanction Review

Date (MonthNear) Purpose of Sanction Review
June 2017 Sanction Paper Closeout

4 Financial

4.1 Business Plan

r

Business Plan Project included in
Project Cost

Name & Period approved Business Over! Under Business
relative to

Plan?
Plan

approved
Business Plan

FY17-
($)

FY21_Gas- 0 Yes 0 No 0 Over 0 Under 0 NA $0.000M
Budget_File

The basis of the budget estimate is historical spending levels.

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

N/A
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4.2 CIAC / Reimbursement

N/A

nationaigrid

4.3 Cost Summary Table

Proj.ct a Wa wft34 eYr.5 J eB.I pmi.cttme I I Sond Iprlorvr I

batE, I - I - I -

0
0,1 Lvi (e.g.
+1.10%)

— I —

IUrtx
IRomaval
Irelal

Variance (Business PIan-PrDject Estimate)

t :.i4*QVPlanning Hodzon (SM)
PriorYrs Yr. 1 Yr 2 Yr.3 Yr. 4 Yr. 5 Yr 6 +

$M (Actual) 2016117 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 Key Milestones

. Target Date:
Milestone

(MonthlYear)
Sanction Paper Approval March 2016
Begin Construction April 2016
Complete Construction March 2017
Sanction Paper Closure June 2017

Page 5 of 8

Project Number
iCa, . I . I - I - I - I - I 3.0381

IEslLvI(o.g.lOr€x
— I — — I I I I — I ICR2l I, CRFS2I I Cast Iron Joint Leak Rer

1tb0% RemcI
. ) 0.012

. I I I - I I 0.012 I
rotal I ) 3.0501 . I ) ) - I I 3.0501

cape. - 3.E’S . . .
.

ToI P,o)ect Sanction Ox . . . . .

Ren’oval - 0.012 . . -
...—:—.

0.012
mist . 3.050 - 3.050

4.4 Project Budget Summary Table

Project Costs per Business Plan

CunehtPIanNjj1H.. .

Prior Yrs Yr 1 Yr 2 Yr 3 ‘J hYr/5 Yr 6 +

$M (Actual) 201 6/17 2017/16 . 201W .93 WQ19X’ fl020/21 2021/22 Total
capEx 0.000 3.038 0.000 0.000 0.000 0.000 0.000 3.038
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.012
Total cost in Bus. Plan 0.000 3.050 0.000 0.000 0.000 0.000 0.000 3.050
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6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Investment Planner Patrick Pensabene Endorses relative to 5-year

business plan or emergent
work

Resource Planning Vidal, Aifredo Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost
estimate schedule

Gas Project Estimation Paul, Aft Endorses Cost Estimate

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Fowler, Keith, Philip Horowitz
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David
Procurement Curran, Aft
Control Center Eagan, Mark J.

6.1.3 List References

N/A
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7 Decisions

(a) APPROVE this paper and the investment of $3.050M and a tolerance of +1-10%

(b) NOTE that Dan Sancomb is the Project Manager and has the approved financial
delegation.

SignaturetC. .J- Date..
Executive Sponsor— Ross Turrini, SVP Gas Process and”Engineering
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

N/A
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Title’ FY17 Gas System Sanction Paper#: USSC-16-012
. Reliability Program — RI

Project #: CRCC4O1 Sanction Type: Sanction

Operating The Narragansett Electric Co. Date of Request: February 16, 2016Company:
John Stavrakas —

Acting Vice
Author: Adnan Malik I Eric Aprigliano Sponsor: President, Gas

Asset
Management

Utility Service: Gas Project Manager: William Mycroft

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of CRCC4O1 in the amount $1 .500M with a tolerance of
+1- 10% for the purposes of full implementation.

This sanction amount is $l.500M broken down into:
$1.447M Capex
$0.000M Opex
$0.053M Removal

1.2 Project Summary
The gas system reliability program is comprised of projects that provide operational
benefits to customers beyond those of traditional gas system reinforcement projects,
focusing on improving overall system reliability. The overall reliability of a gas
distribution system relates its ability to maintain continuous service to existing
customers during abnormal operating conditions (e.g., unexpected shutdown of a
pipeline facility). Construction of the projects proposed in this program will improve
reliability for over 850 Rhode Island gas distribution system customers.

2 Project Detail

2.1 Background
The Long Term Planning reliability projects are identified and developed to improve the
overall reliability of the company transmission and distribution systems. The Rhode
Island distribution network consists of over fifty (50) independent distribution and
feeder systems. Pressure and flow on the system is controlled through a network of
cascading feeder and distribution systems fed by eighteen (18) take stations and
production facilities and consisting of one hundred ninety eight (198) regulator stations.
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Reliability is defined in this context as the likelihood or probability of experiencing
customer service outages on all or portions of these systems. The distribution network
layout and operation of these systems vary significantly by area. Differences in design
practices of legacy companies over many decades have resulted in significant variation
in levels of reliability throughout Rhode Island, and the entire US gas distribution
service territory. In some cases, expansion of both the customer base and distribution
mains has resulted in changes on the system that impact reliability aver time (i.e.,
probability and number of customers at risk increases). Reliability is assessed by
reviewing the ability of various operating systems to respond to abnormal operating
conditions (e.g., shutdown of pipeline or facility). Gas system reliability concerns
include transmission and distribution systems with limited number of feeds (i.e., take
stations or regulator stations), systems that are either weakly integrated or consist of
long single4eed laterals, networks that contain a wide variety of operating pressures,
pressure regulating equipment in areas prone to flooding, and varying design
philosophies associated with system and equipment redundancy (e.g., production
plants, take stations, regulator stations).

Reliability projects which improve reliability and operation of the distribution system in a
cost-efficient manner are identified and proposed for construction. Prospective projects
are evaluated for additional system benefits and synergy with other proposed capital
projects and often have the added benefit of increasing system capacity and improving
operability of the network. In addition, many of these projects also create the
opportunity to replace or abandon leak-prone pipe, providing a benefit to the integrity
program or be combined with public works activities.

2.2 Drivers

The goal and primary driver of the program is to improve overall system reliability. This
year’s program improves reliability for at least approximately 850 existing customers.
The program includes a variety of types of projects that create flexibility in how the
system is operated and adaptability for abnormal system operation scenarios.

A major driver in the FY 2016/17 Program looks to improve reliability in operability and
maintenance of system regulators under adverse conditions while removing risks of
customer outages. Almost every project hopes to integrate a single-feed system into
other nearby larger system. There is a significant reliability benefit achieved in reducing
the number of isolated systems that exist by connecting them to larger systems. The
three (3) major benefits are: first, it creates new connections into distribution systems
for better supply into the system; second, it reduces the possibility of customer outages
in the event of a regulator abnormal operation issue or third-party damage; and third, in
some cases a regulator can be abandoned once the isolated system is connected to
the larger distribution system, reducing O&M costs. One method is via system
downgrading, while three additional projects in the FY2017 reliability program look to
increase reliability by replacing inventory of leak-prone pipe and transferring customers
to a higher pressure system.
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2.3 Project Description

The gas planning program includes the design, procurement, construction, testing, and
completion of capital projects. A full list of the Gas Planning Reliability Program
projects for Rhode Island is in Appendix 1. The projects, totaling $1 .500M, are
organized by the following work types:

Take Station — One (1) Project $0.10M
As part of the AIM project, Spectra will be completing the majority of the work in
activating the Craw St Take Station as a supply point into the Rhode Island 99
psig distribution system. However, supplementary work and support would be
required by National Grid personnel and engineering that would facilitate the
operability of the take station coincidentally with Spectra, including any
assistance with the tie-ins to the outlet pipeline of the station.
Single Feed System Elimination — Four (4) Projects - $1 .24M
There are currently over 150 distribution systems fed by a single district regulator
across the U.S. distribution system, with 27 in the legacy Rhode Island
Company. These projects improve overall reliability by working towards reducing
that number. Two projects are initial phases of a phased approach towards
eliminating two separate district regulators by upgrading the downstream
distribution system and integrating with the higher pressure 99 psig system in
Lincoln and 60 psig system in Woonsocket. Another project similarly is a phased
approach towards integration of a single feed 35 psig system and a dead-end 10
psig system in Newport. Ideally, projects that involve a pressure upgrade or
uprating are preferred when easily feasible, as system capacity is also improved
enabling the addition of new customers without reinforcement. However, certain
conditions make downgrading a more feasible option such as the proposed
project in East Providence allowing the system to be integrated with the
Pawtucket 18 psig system.
Carry-Over Costs for Fiscal Year 2016 Projects Placeholder - $0.1 6M
These costs are for the completion and closeout of projects in Bristol from FY16
construction.

2.4 Benefits

In summary, the above mentioned work will improve reliability to over 650 customers.
The projects work towards the elimination of four (4) single feed district regulators, one
by of the end of the Fiscal Year 17, and also benefits System Integrity’s risk
assessment program with the replacement of 4,952 LF of leak-prone pipe.

2.5 Business & Customer Issues

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

2.6 Alternatives

Alternative 1: Do Nothing/Deferral
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The consequences of not completing the proposed work would result in a failure to
take advantage of cost-effective ways to improve distribution system reliability in a
proactive manner as discussed above. It could also potentially result in disruption of
service for up to approximately 850 customers with adverse operation conditions.

2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately S0.304M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring. Budgets

3.1 Summary of Projects

* Estimate Amount
Project Number Project Title

($M)
CRCC4O1 Gas System Reliability - RI 1.500

Total 1.500

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History

N/A

3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory National Grid’s goal is to operate a reliable gas distribution
system and thus maintain continuous, uninterrupted service
to all customers throughout the year.

0 Policy- Driven

0 Justified NPV

0 Other
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3.5 Asset Management Risk Score

Asset Management Risk Score: 33

nationaigrid

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity ON/A

Complexity Score: 15

3.7 Next Planned Sanction Review

[ Date (MonthlYear) Purpose of Sanction Review
July2017 Project Closure

4 Financial

4.1 Business Plan

Business Plan Project included in
Project Cost

Name & Period approved Business
Over! Under Business

relative to

Plan? Plan
approved

Business Plan

FYi 7-FY21 Gas
($)

Budget File
0 Yes 0 No 0 Over 0 Under 0 NA 0.000

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

N/A

4.2 CIAC / Reimbursement

N/A

4.3 Cost Summary Table
Current Planinq Horizon ($Mj

Project Y’r.l Yr.2 Yr.3 Yr.4 Yr,5 W6t
Project Estimate
Number Project Title Lewl (%) Spend PriorYn 2016117 2017/18 2018119 2019120 2020/21 2021/22 Total

CapEx . 1.447 - . - - . 1.441

CRCC4OI Gas System Reliability . RI +1- 10% : 0.053 : : : : 0.053
Total . 1.500 . . - - . 1.500
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4.4 Project Budget Summary Table

Project Costs per Business Plan

nationaigrid

5 Key Milestones

. Target Date:
Milestone

(MonthlYear)
Sanctioning Approval 02/2016
Begin Construction 04/2016
Projects in Service 11/2016
Construction Complete 03/2017
Project Closeout 07/2017

6 Statements of Support

6.1.1 Supporters
The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Investment Planner Pensabene, Patrick Endorses relative to 5-year

business plan or emergent work.
Resource Planning Vidal, Alfredo Endorses resources, cost

estimate, schedule, and portfolio
alignment.

Project Management Michel, Michael Endorses resources, cost
estimate, and schedule.

Gas Project Estimation Paul, Arthur Endorses cost estimate.

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Page 6 of 10

Prior Yrs
(Actual)

Yr. 1 Yr. 2
current Planning Horizon (SM)

Yr. 3 Yr. 4 Yr. 5
2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total

Yr. 6 +

CapEx 0.000 1.448 0.000 0.000 0.000 0.000 0.000 1.448
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.053 0.000 0.000 0.000 0.000 0.000 0.053
Total cost in Bus. Plan 0.000 1.500 0.000 0.000 0.000 0.000 0.000 1.500

Variance (Business Plan-Project Estimate)
current Planning Horizon (SM)

PriorYrs Yr. 1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
SM (Actual) 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 Total

CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remo’al 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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6.1.3

nationaigrid
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Reviewer List Individual
Finance Fowler, Keith
Finance Horowitz, Phillip
Regulatory Zschokke, Peter
Jurisdictional Delegates Iseler, David C.
Procurement Curran, Art
Control Center Eagan, Mark J.

List References

1 US Enterprise 5-Year Distribution System Reinforcement & Reliability Plan
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7 Decisions

I:

(a) APPROVE this paper and the investment of $1 .50CM and a tolerance of +1- 10%

(b) NOTE that William Mycroft is the Project Manager and has the approved financial
delegation.

(c) NOTE: In the event that any blanket projects are not approved prior to the start of
the FY18 fiscal year, the FY17 approval limits will remain in effect until such time
as the FYI 8 blanket projects are approved by the USSC and/or other appropriate
authority for approval.

Signature. Date.2L
Executive Sponsor— Ross Turrini, SVP Gas Process & Engineering
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

Appendix 1 — FY17 Rhode Island Reliability Projects
Work Type Town Project DedpUon Length Size Material MADP Ejimate Rean for Project

Dcwnrate EPV 35# SF system to l6# (ItS
customers, 23,000LF). Coordinate with Pressure
Rag,laticn Station ceç’acsr-en’.s of R5-067 & RIS

ro7he I 260 0 Pt $153000 I mimiMtflasre4eedsm:t

in P6 IS pa 9 mn on Nararse:t Pw Dr frtii

P700 to P750- kstar 133 LF sf6-as FE l8ssfg
main on Namagr.selt Pa Dr ft-n’ P211 15 #435

Phase I of 3 Ic elimnale the Otirn LP Sir4e.Feed
Raçtia1or(RCClS Relay sf1165 IS sf3-sn Cl LP
main on Lower Rwr Rd wth 4-in PE 00P5 g from

. - rita. mate of a proed that el m;nales leak
flair-Relay Urceln a ci to AwB Cscs2l 2nnBS LP

1.350 4 PL 99 $218638 I pcie pp.. asir Medosblctregiiator, and

RIwr Rd to 5DM (2 s.cs:L 220 IF o’3-in Cl. PE IF
an LP system

main on Ate B wth 21n P5 99 p5:9 ftc, Lower
Ra Rd to 6DM (5 s,cs
Relay 1.220 IF of 4-In Cl 10 psig with 6-in P535
psi; on Wetngton Aw torn 635 to Hamson Ate
(relay 10 seslceo(. trraf& senise for #4 Ha #4’,
Ate to ee,stng 6-in P5 35 psig. I abandon 286 LF
cf4In P1 IC psi; on Hati Ate 5/ I-larson Ate.

System Disconnect 6-in P5 10 palo main on Wellington @ Improwo system reliab,iity by consolidating 2
Up,atngs

N’,
Roseneath. connecting to 6-in P535 psig on

1.220 6 P1 35 $393742 I deadnd lalerils on two different pressure
and Wellington! & uprete 1,970 LF of 6-In P6 10 polg

Deratngs (2012) on W&tngton Ate I-on #35 to Roseneath St
(8 senloes) and 762 IF of 2-in PE lops g (1992i
on Coun205 Ate 3 sen.:es). Cm & Cap 44, Cl
lops gas Wezingla, Ti-ares abanteoring 990
IF of4in Cl. 472 IF sf6-is P110 ps:g main on
W&Lngtms Ate.

ING
Marcnester St Gate Stat on 996 csttdsn Prect improtes tel a ity by redocsng

Prc’4cence system outet actimt,r. botudes assocaled 99 $190090 0 dependency &t Frevoence ING fac,l ty
. e’4neelrç aria tasorek not cotened by Spectra. preastre tuppet

Caryoter Varous Cany-os costa associated ‘sib-. 2015116 Pre:ts $163090

Phase 1 5’ 3 to ei,llnele Ow Woanscoket I

Nei-drd IF Single-Feed Re2am(RIr4t01I
T,arefrr 9 seti see tons IF to HP on Qrbetlrd
ft I Rd Si Alyswnh Ate at-el abrcx’ 607 IF 5’ 6-
in Cl IF Ratsy 0’ 522 IF of 6-in Cl IF. 6-in BS61n
P5(520 IFP)IF man on Cady St won €30 LF of 2 Ltia price da,n*ot that etimnnales leak

Mn-Ratay Wcsnso:ket in PE 60 psI; 6mm Cinsbe-1r3 RII Rd to Gaentn 3,033 2 FL 60 5475046 I omne pe, a single fred detrict reg_ ata and
St (ID stcs), 1789 IF of 4-In CI LP main on an IF system
Atyswofth Ate with 21’, P5 60 psi; frtrnt
Cumbedand Hill Rd to existing 60 pslg main (23
sits), 326 IF sf4-in OS 6-in Dl, 2-in FE LP main
on Guertin St wIth 2-in P5 00 psig torn Aiyswo’th
Ate to EON (3 sits).
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Appendix 2— Outage Restoration Costs

Estimates for relighting customers and recovering from a system outage have been
prepared to quantify the impact of outages related to insufficient system capacity during
periods of peak demand and severe winter cold.

Actual relight costs have been captured from recent incidents to quantify company
expenses related to restoring service. These were all related to outages that occurred
for reasons other than insufficient system capacity and operations were conducted
under benign weather conditions. It is likely that during severe winter weather, costs
would increase.

Claims related to frozen buildings, burst pipes and equipment damage due to a lack of
heat during severe cold weather were captured from the only incident in recent times
the company experienced — e.g. the outage in Hull, Ma during the peak day of January
16th, 2004.

Relight Costs
Tivedon (2008): 900 customer outage with relight costs of $322,839 for an average
relight cost of $358.71 per customer.

Cutchogue (2003): 1,800 customer outage with relight costs of $2,367,401 with an
average relight cost of $1315.22

Glen Cove (2008): 1,016 customer outage with relight costs of $275,000 for an average
relight cost of $270.67 per customer

Westerly, RI (2011): 1,686 customer outage with relight costs of $2,811,455 for an
average relight cost of $1,667.53 per customer

Average cost to relight for combined instances above equals $1,069 per customer

Claims
Hull (2004): 297 customers affected with claims totaling $206,336 for an average claim
of $694.73 per customer

Combined cost of relight and claims
The combined cost of relighting customers and resolving claims averages out to $1,764
per customer.

Recognizing the amount of variability in different incidents such as weather conditions,
different types of neighborhoods, variable labor costs, economies of scale, etc., for
purposes of evaluating the benefits of reinforcement projects, an average value of
service restoration costs and claims of $1,000 per customer is used.
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FY17 Instrumentation &
Title: Regulation (I&R) — Reactive Sanction Paper#: USSC-16-126

Blanket-RI

Project#: CR10213, C0N0038 Sanction Type: Sanction

The Narragansett Electric Co. Date of Request: March 15, 2016

Neil Proudman —

Vice President,Author: John Barrett/Maureen Daly Sponsor: NE Gas
Operations

Utility Service: Gas Project Manager: John Barrett

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of CR10213 in the amount $1 .00CM with a tolerance of +/-
10% for the purposes of full implementation.

This sanction amount is $1.000M broken down into:
$1.0QOM Capex
$0.000M Opex
$0.000M Removal

1.2 Project Summary

Pressure regulating facilities have been designed to safely and reliably control system
pressures and maintain continuity of supply during periods of normal and peak gas
demand. There are 194 pressure regulating facilities in the Rhode Island service
territory. The Instrumentation and Regulation (l&R) Reactive Capital Program focuses
on capital upgrades/improvements and replacements of pressure regulating facilities
throughout the year. This program contributes to the high reliability of the Rhode Island
distribution system.

2 Project Detail

This program is an annual capital improvement/replacement program. During the
course of the year several projects are highlighted by l&R field staff due to equipment
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damage and/or unsatisfactory operating issues. Projects mainly include valve
replacements, regulator replacements and instrumentation upgrades/replacements.

2.1 Background
This program is an annual capital program. The work plan mainly consists of projects
that are highlighted by the various field supervisors over the course of the year. During
maintenance inspections crews come across broken doors, broken valves, etc. that
need to be replaced as soon as possible. Lightning storms, vehicles hitting traffic
boxes, etc. also lead to instrumentation being damaged and in need of immediate
replacement.

2.2 Project Description

The l&R Reactive budget is designed to address capital project requirements over and
above what the Pressure Regulation Capital budget provides. l&R Reactive projects
range from instrumentation replacement due to weather or vehicular damage,
replacement of obsolete/unreliable equipment, such as regulators, pilots, boilers, heat
exchangers, odorant equipment and replacement of building roofs or doors due to
deterioration. There are approximately 194 l&R facilities in Rhode Island that require
continuous assessment. In addition to the above mentioned work, valve replacements
are also included in this budget.

2.3 Benefits
The reactive regulator program will help to ensure continuous and reliable service to our
customers. This program will increase reliability by refurbishing existing stations, and
replacing obsolete/unreliable equipment. In many cases capital replacement are
required as soon as possible. This budget allows the l&R group to react swiftly to any
operational deficiencies.

2.4 Business & Customer Issues
There are no significant business issues beyond what has been described elsewhere

2.5 Alternatives

Alternative 1: Do NothinglDefer Project
Doing nothing or deferring this program does not meet our obligation to provide safe
and reliable gas service, nor the longer term objective of improving the operation
and performance of the pressure regulating stations. The consequences of not
completing the work scheduled will result in increased risks associated with the
failure of station equipment, and/or the stations associated piping. Specifically,
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failure to complete identified work would reduce the integrity of the system and
potentially result in significant customer outages.

2.6 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

2.6.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $0.21 CM. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring, Budgets

3.1 Summary of Projects
Project Type Estimate Amount

Project Number Project Title
(Elec only) ($M)

CRIC213 I&R - Reactive Program - RI 1.000
Total 1.000

3.2 Associated Projects

Estimate Amount
Project Number Project Title

($M)
CRIC4O2 Pressure Regulating Facilities 1.500

Total 1.500

3.3 Prior Sanctioning History

N/A
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3.4 Category

nationaigrid

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory National Grid Document ENGO1 001 — “Design of Gas
Regulator Stations — Part 1”

0 Policy- Driven National Grid Document ENGO1 002— “Design of Gas
Regulator Stations — Part 2”

0 Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 40

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 HeaLth & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity 0 N/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
June 2017 Project Closure
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4 Financial

4.1 Business Plan

nationaigrid

Business Plan
Project included in

Project Cost

Name & Period
approved Business

Over I Under Business
relative to

Plan?
Plan

approved

Business Plan

FYi 7-FY21

($)

Gas-Budget File
0 Yes 0 No 0 Over 0 Under 0 NA $O.000

The basis of the budget estimate is historical spending levels.

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

N/A

4.2 CIAC / Reimbursement

N/A

4.3 Cost Summary Table

Current Plarring 1-bizon (WA)
Project Yr. 1 Yr.2 Yr 3 Yr.4 Yr.5 Yr.8+

Project Esinete
umber Pmect Title Lewl (%) Spend PriorYa 2016117 2017118 2016119 2019/20 2020/21 2021122 Total

CapEx . - . . . - 1000
. . EstL’4(eg OpEx . . - . . . -Proj Nun Proj Name

• 10%) RemoJ . . - . . -

To4& - 1.000 . - - - 1.000

CapEx . 1000 . . . - . 1.000

Total Project Sanction . . . - . -

Remonel . - . - . -

TO4& . 1000 . - . - . 1.000

4.4 Project Budget Summary Table

Project Costs Per Business Plan

Current Planning Horizon ($M)
Prior Yrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

$M (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remol 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
Total Cost in Bus. Plan 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000
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Variance (Business Plan-Project Estimate)

________ ________ _________

Current Planning Horizon ($M)

_________ _______

PriorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6÷
(Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total

CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remo’al 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 Key Milestones

. Target Date:Milestone
(MonthlYear)

Sanction Approval March 2016
Construction start April 2016
Construction complete March 2017
Project Closure June 2017

6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Investment Planner Pensabene, Patrick M. Endorses relative to 5-year

business plan or emergent
work

Resource Planning Vidal, Alfredo Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost
estimate, schedule

Gas Project Estimation Paul, Art Endorses Cost Estimate
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6.1.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Fowler, Keith

Horowitz, Philip
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David G.
Procurement Curran, Art
Control Center Eagan, Mark J.
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7 Decisions

(a) APPROVE this paper and the investment of SI .000M and a tolerance of +/-10%

(b) NOTE that John Barrett is the Project Manager and has the approved financial
delegation.

(c) NOTE: In the event that any Blanket projects are not approved prior to the start
of the FY2O1 8 fiscal year, the FY2OI 7 approval limits will remain in effect until
such time as the FY2018 blanket projects are approved by USSC and/or other
appropriate authority for approval.

Signature.&. 1— Date.
Executive Sponsor— Ross Turrini, SVP, Gas Process & Engineering
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B Other Appendices

8.1 Sanction Request Breakdown by Project

N/A
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. FY17 LNG Reliability Blanket —

Title: Sanction Paper#: USSC-16-159
Narragansett Gas

Project #: Multiple (see table 3.1) Sanction Type: Sanction

Operating The Narragansett Electric Co. Date of Request: March 29, 2016
Company:

I Fikret Su-Director
Author: K Chebe Grace Sponsor: LNG

Utility Service: Gas Project Manager: KChebe Grace

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of multiple funding projects (see table 3.1) in the amount
$Q.800M with a tolerance of +1- 10% for the purposes of full implementation.

This sanction amount is $O.800M broken down into:
$O.800M Capex
$Q.000M Opex
$Q.000M Removal

1.2 Project Summary

The capital work to be sanctioned under this program includes activities such as:
• Upgrades and improvements to equipment e.g., compressors, tanks and

auxiliary plant systems
• Upgrades and replacement control systems
• Operational efficiency improvement
• Upgrades to equipment for process safety improvements

An effective LNG Operations Capital program allows us to meet mandate requirements
as well as significantly extend the service life of critical production facilities and process
safety improvements for plant equipment. These projects also contribute to the overall
reliability of the plants.

2 Prolect Detail

2.1 Background

Plant systems, equipment and facilities require continuing upkeep and modification to
provide for safe, reliable and compliant operations. The capital programs provide for
replacement of obsolete and/or deteriorating equipment, systems and processes and
improvements to enhance the safe operation of the facilities.
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The capital work to be sanctioned under this program includes activities such as:
• Upgrades and improvements to equipment e.g., compressors, tanks and

auxiliary plant systems
- Upgrades and replacement control systems
• Operational efficiency improvement
- Upgrades to equipment for process safety improvements

An effective LNG Operations Capital program allows us to meet mandate requirements
as well as significantly extend the service life of critical production facilities and process
safety improvements for plant equipment. These projects also contribute to the overall
reliability of the plants.

2.2 Drivers

The primary drivers of the LNG capital spend program are:
1. CFR 193, CMR 220, NFPA 59 and NFPA 59A code requirements contain

standards for LNG Facilities.
2. Quantitative Risk Assessments
3. LNG Plant operational reliability
4. Process, Public and Employee safety
5. Process Hazards Analysis Action Items
6. Operational efficiencies

2.3 Project Description

This program would provide funding to complete various projects within the four LNG
plants and in support of the Engines Group.

The capital work to be sanctioned under this program includes activities such as:
• Upgrades and improvements to mechanical equipment and systems
• Upgrades and replacement of electrical and control systems, including

safety shutdown systems.
• Structural improvements of plant and facilities
• Procurement of capital tools and equipment

2.4 Benefits

The benefit of following the capital work plan includes activities such as:
• Upgrades and improvements LNG pumps, vaporizers, and liquefaction

systems
• Upgrades and replacement control systems
• Structural improvements
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• An effective LNG Operations Capital program allows us to meet mandate

requirements as well as significantly extend the service life of critical
production facilities.

2.5 Business & Customer Issues

There are no significant business issues beyond what has been described elsewhere

2.6 Alternatives

Alternative 1: Do Nothing

The “Do Nothing” alternative does not address potential reliability and safety risks
associated with not replacing obsolete and/or deteriorating equipment, systems and
facilities that are reaching the end of their useful life, or modifying/enhancing equipment
needed to operate facilities safely and reliably. These risks include:

• Deterioration of gas facilities/assets
o severe reduction in useful service life
o leaks — safety hazards and increased green-house gas emissions
o unplanned maintenance and repairs
o operator work around to continue system operations

• Potential loss or danger to customers and public

Furthermore, this alternative is quickly outweighed by increased maintenance, operating
and replacement costs. Additionally, these projects are designed to maintain
compliance with federal and state rules and regulations regarding the safe and reliable
operation of LNG facilities. Operator noncompliance could result in punitive penalties
and forced removal from service as directed by federal and state regulators. Short term
cost savings of “do nothing” is quickly outweighed by increased maintenance, operating
and replacement costs.

2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to $O.168M. This is indicative only. The actual revenue
requirement will differ, depending upon the timing of the next rate case and/or the timing
of the next filing in which the project is included in rate base.
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3 Related Prolects, Scoring, Budgets

3.1 Summary of Projects

. Project Type . . Estimate
Project Number Project Title

(Elec only) Amount (SM)

CRLC4O6 / CRLC5O6 NA LNG - Cumberland LNS I LNG - Cumbeñand (Proce 0.130

CRLC4O7 / CRLC5O7 NA LNG - Exeter LNG I LNG - Exeter (Process Safety) 0.670
CRLC423/ CRLC523/ NA LNG - Middletown LNG / LNG - Middletown (Process 0.000

Total 0.800

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History
N/A

3.4 Category

Category Reference to Mandate, Policy, NPV, or Other
CFR 193— Code of Federal Regulations

0 Mandatory CMR 220— Code of Massachusetts Regulations
NFPA 59A — Standard for the Production, Storage, and
Handling of Liquified Natural Gas

0 Policy- Driven

0 Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 41

Primary Risk Score Driver: (Policy Driven Projects Only)
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0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Complexity 0 Medium Complexity 0 Low Complexity 0 N/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (Month/Year) Purpose of Sanction Review
June 2017 Project Closure Paper

4 Financial

4.1 Business Plan

Project Cost
. Project included in relative to

Business Plan . Over! Under Business
. approved Business approved

Name & Period PlanPlan? Business Plan
($)

FY17 — FY21
Capital Plan - 0 Yes 0 No 0 Over 0 Under 0 NA $O.000M
Gas

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

N/A

4.2 CIAC / Reimbursement

N/A
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4.3 Cost Summary Table

nationaigrid

Current Planring Horizon

0.670
0,000
0.000
0.670

0.000

0.000
0.000
0.000
0.000

0.000

O.q0o
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000

Page 6 of 9

.
Yr.4 ., Yr.5

. Project
.

...

Estimate i.’ ._

Project Number Project Title LeeI (%) Spend (SM) . 1 192 201W03 ‘2020/21 •2t/22•
CapEs 0.000 0.130 0.000 0.000 0.000 0.000 0.000 0.130

CRLC406 I CRLCSO6
LNG. Cumbariand LNG I LNG

‘
0pEx 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000

Cumbedand (Process Satty) • Remo’el 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.000 0.130 0.000 0.000 0.000 0.000 0.000 0.130

CRLC4O7 I CRLC5O7
ING - Exeter LNG I LNG.
Exeter (Process Safety)

CapEs

+1’ 10%
0pEx

CRLC423 I cRLc523

0.000

Rem oel
0.000

Total
0.000

LNG . Middretown LNG/ LNG
Middletown (Process Safety)

0.000

+1’ 10%

CapEs
OpEx

0.000

Rem mel

0.000

0.000

Total

0.670

0.000

0.000

0.000

0.000
0.000

0.000
0.000
0.670

0.000 0.000
0,000
0.000

0.000

0.000
0.000
0.000

CapEx 0.000 0.800 0.000 0.000 0.000 0.000 0.000 0.8001
. . OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000]Total Project Sanction

Remol 0.000 0.000 0.000 0.000 0.000 0 000 0.000 0.0001
Total 0.000 0.800 0.000 0.000 0.000 0.000 0.000 o.aopJ

4.4 Project Budget Summary Table

Project Costs per Business Plan

Current Planning Horizon
PriorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+

$M (Actual) 2016117 2017118 2018119 2019120 2020121 2021/22 Total

CapEx 0.000 0.800 0.000 0.000 0.000 0.000 0.000 0.800

OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

RemoaI 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cost in Bus. Plan 0.000 0.800 0.000 0.000 0.000 0.000 0.000 0.800

Variance (Business Plan-Project tImate)

Current Planning Horizon
PrlorYrs Yr-I Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+

$M (Actual) 2016117 2017/18 2018/19 2019/20 2020/21 2021/22 Total

CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Remo’al 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 Key Milestones

. Target Date:
Milestone (MonthlYear)
USSC Approval March 2016
Construction Start April 2016
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. Target Date:
Milestone (MonthlYear)
Construction Complete March 2017
Project Closure Paper June 2017

6 Statements of Support

6.1.1 Supporters

The supporters listed have aligned their part of the business to support the project.

ole Individual Responsibilities
I Investment Planner Pensabene, Patrick M Endorses relative to 5-year business

plan or emergent work
Resource Planning Vidal, Alfredo Endorses Resources, cost estimate,

schedule, and Portfolio Alignment
Project Management Michel, Michael Endorses Resources, cost estimate,

schedule
LNG Su, Fikret Endorses scope, design,

conformance with design standards
Gas Project Estimation Paul, Art Endorses Cost Estimate

6.1.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Fowler, Keith and Horowitz, Philip
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David G
Procurement Curran, Art
Control Center Eagan, Mark J

6.1.3 List References

N/A
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7 Decisions

(a) APPROVE this paper and the investment of $0.800M and a tolerance of +/-10%

(b) NOTE that Kthebe Grace the Project Manager and has the approved financial
delegation.

(c) NOTE: In the event that any Blanket projects are not approved prior to the start
of the FY2Q1 8 fiscal year, the FY2O1 7 approval limits will remain in effect until
such time as the FY2O1 8 blanket projects are approved by USSC and/or other
appropriate authority for approval.

signaturebQr C. 3—. Date..
Executive Sponsor — Ross Turrini, SVP Gas Process and Engineering
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8 Other Appendices

Project List

LNG CU - Install ladders for safe access to Vaporizer Relief VaNes
LNG CU - Install Boiler Stack Caps
LNG CU - Upgrade Fire Alarm System
LNG EX- Vibration Monitoring - LNG Pumps
LNG EX- SCADA Upgrade
LNG EX - Upgrade SCADA (for consistency consider Wonderware)
LNG EX - PLC I Control Board Design and Upgrades - Construction
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Title: FY17 System Automation
Sanction Paper#: USSC-16-073Program — RI

Project #: CRGC4O3 Sanction Type: Sanction
Operating

The Narragansett Electric Co. Date of Request: February 23, 2016Company:
John Stavrakas —

Acting Vice
Author: Alexander Day Sponsor: President, Gas

Asset
Management

Utility Service: Gas Project Manager: Stephen Greco

I Executive Summary

1.1 Sanctioning Summary

This paper requests sanction of CRGC4O3 in the amount of $1 .000M with a tolerance of
+1- 10% for the purpose of full implementation.

This sanction amount is $1.0QOM broken down into:
$1.000M Capex
$0.000M Opex
$0. 000M Removal

1.2 Project Summary

The primary purpose of this program is to increase the level of system automation by
monitoring and controlling gas pressure, temperature and flow rate at gas regulator
stations.

2 Project Detail

2.1 Background

The company objective at take stations and regulator stations is to standardize
operations, maintain custody check metering, and increase control and monitoring. This
program is policy driven and will increase the overall reliability and integrity of the gas
system. Program delivery also serves to increase operational understanding of the
system to identify abnormal operating conditions and to facilitate a proactive approach
to alarm management. It improves our employees’ ability to operate and maintain the
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Shod Form Sanction Paper nationaigrid
system by allowing Gas Control and Field Operations to respond to the system
operation conditions as they occur.

2.2 Drivers

The system automation program supports the Pipeline and Hazardous Materials Safety
Administration (PHMSA) requirement that ‘each operator must provide its controllers
with the information, tools, processes and procedures necessary for the controllers to
carry out the roles and responsibilities the operator has defined.”

2.3 Project Description

This project will install Remote Terminal Units (RTU’s) at multiple pressure regulator
stations located throughout the Narragansett Electric Company service territory. RTU’s
are installed locally at the pressure regulating facilities and transmit temperature,
pressure, and flow data via cellular or lease-line technology back to the Gas Control
Room. In some cases the RTU’s can also monitor other sensors such as gas detectors,
and intrusion alarms. In addition, controllers are strategically installed on the regulator
runs of some stations in order to provide the Gas Control Room with remote operating
capabilities. The budget for FY17 was built based on the budget and spend on this
program in FY16.

2.4 Benefits

Data provided by the RTU’s will allow Gas Control to respond to current system
operating conditions, efficiently alert field personnel when required and remotely adjust
the pressure set point at the regulator stations when necessary.

2.5 Business & Customer Issues

Installing automation equipment allows gas control to monitor system performance
proactively and address issues before they impact customers.

2.6 Alternatives

Alternative 1: Defer Project

Deferring the project does not meet the long term company objective to actively
manage system pressures and leak activity. Also this alternative will leave
approximately 50% of this region without remote monitoring and control. Not having
the capability to monitor system pressure in real time increases risk to the gas
system and our customers.
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2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

2.7.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $0.210. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring, Budgets

3.1 Summary of Projects

. Project Type . Estimate AmountProject Number Project Title
(Elec only) ($M)

CRGC4O3 N/A FY17 System Automation Program - RI 1.000
Total 1.000

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History

N/A

3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory
National Grid Policy PL 030002 — SCADA Instrument &

.

. Control requires that new telemetry points are approved by
0 Pohcy- Dnven Gas Control in accordance with the U.S. Department of

Transportation - Pipeline and Hazardous Materials Safety
0 Justified NPV Administration (PHMSA) Control Room Management

standards (49CFR 192.631).

0 Other
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3.5 Asset Management Risk Score

Asset Management Risk Score: 40

Primary Risk Score Driver: (Policy Driven Projects Only)

0 Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

3.6 Complexity Level

0 High Compledty 0 Medium Compledty 0 Low Compledty 0 N/A

Complexity Score: 15

3.7 Next Planned Sanction Review

Date (MonthNear) Purpose of Sanction Review
L1iie 2017 Project Closeout

4 Financial

4.1 Business Plan

Business Plan Project included in
Project Cost

Name & Period approved Business Over! Under Business relative to

Plan? Plan approved
Business Plan

FYI 7—FY2I Capital
($)

Plan—Gas QYes ONo QOver OUnder ONA $0.000

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

N/A — Consistent with planned amount.
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4.2 CIAC / Reimbursement

N/A

nationaigrid

4.3 Cost Summary Table

Current Planning Hodzon (SM)
Project Yr,1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

Project Estimate
Number Project Title LeeI (%) Spend Prior Ys 2016/17 2017/18 2018/19 2019/20 2020)21 2021/22 Total

CapEx - 1.000 - - - - - 1.000

CR00403 FYI? System Automation
+/ 10% OpEx - - - - - - - -

Program - RI Remoel - - - - - - - -

Total - 1.000 - - -
- 1.000

CapEx - 1,000 - - - - . 1.000

Total Project Sanction - - - - - - - -

Remmel - - - - - - - -

Total - 1.000 - - - - - 1.000

4.4 Project Budget Summary Table

Project Costs Per Business Plan

Current Planning Horizon ($M)
PhorYrs Yr. 1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

SM (Actual) 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
CapEx 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Remol 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000

Variance (Business Plan-Project Estimate)

Current Planning Horizon (SM)
PriorYrs Yr. 1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

SM (Actual) 2016/17 2017/18 2018/19 2019/20 2020)21 2021/22 Total
CapEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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5 Key Milestones

Milestone Target Date: Month/Year

Sanction Approval February 2016

Final Engineering Complete March 2016

Start Applying for Permits April 2016

Engage Required Resources April 2016

Construction Start Date May 2016

Construction Complete February 2017

Commissioning March 2017

Project Closure Sanction June 2017

6 Statements of Support

6.1.1 Supporters
The supporters listed have aligned their part of the business to support the project.

Role Individual Responsibilities
Investment Planner Pensabene, Patrick Endorses relative to 5-year

M. business plan or emergent
work

Resource Planning Vidal, Aifredo Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost
estimate, schedule

Gas Project Estimation Paul, Aft Endorses Cost Estimate

6.1.2 Reviewers
The reviewers have provided feedback on the content/language of the paper.

Reviewer List Individual
Finance Fowler, Keith

Horowitz, Philip
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David G.
Procurement Curran, Art
Control Center Eagan, Mark J.
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7 Decisions

(a) APPROVE this paper and the investment of $1 .000M and a tolerance of +/-10%

(b) NOTE that Stephen Greco is the Project Manager and has the approved financial
delegation.

(c) NOTE: In the event that any BlanketlProgram projects are not approved prior to
the start of the FY18 fiscal year, the FY17 approval limits will remain in effect
until such time as the FY18 blanket/program projects are approved by USSO
and/or other appropriate authority for approval.

Signature4- 4.*— Date. ./7/1Q)
Executive Sponsor— Ross Turrini, SVP Gas Process & Engineering
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

N/A
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. Aliens Av Regulator Station Sanction Paper#: USSC-15-112v2Title.
Rebuild

Project #: C0561 04 & C070527 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: 8/10/2016Company: - -

John Stavrakas
Vice President,Author: Kenneth Harber Sponsor:
Gas Asset
Management

Utility Service: Gas Project Manager: Kenneth Harber

I Executive Summaiy

1.1 Sanctioning Summary

This paper requests partial sanction of C056104 and C070527 in the amount $4.940M
with a tolerance of +/-10% for the purposes of partial installation of phase one of the
Aliens Av Regulator Station Rebuild project and installation of the Aliens Av
filter/separator.

This sanction amount is $4. 940M broken down into:
$ 4.940M Capex
$Q.000MOpex
$0. 000M Removal

NOTE the potential investment of $10.575M with a tolerance of +/-25%, contingent upon
submittal and approval of a Project Sanction paper following completion of final
engineehng/design for the last two phases of the project.

1.2 Project Summary

As a part of the effort by the RI jurisdiction to remove deteriorating buildings as well as
clean the contaminated soil within the Aliens Av property, the gas mains and regulator
stations throughout the property will be consolidated and made safer and more reliable.
For the first phase of the project, there are four (4) regulator stations that feed the 99
psig system currently, which will be consolidated and relocated on the property to 3
regulator runs with common inlet and outlet headers in one building. This will also
eliminate interconnects between pressure systems that can not be cut out given the
current configuration and the separate station feed to NG-LNG. A new filter/separator
will be installed on the 200psig pipeline to protect the regulator stations and
downstream distribution system from pipeline contaminants and liquids. The second
phase of the project will replace the three (3) lower pressure regulator stations on the
property and move them into the distribution system, along with associated main
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Project Type . . Estimate Amount
Project Number Project Title

(Elec only) ($M)
C056104 N/A AlIens Av Regulator Station Rebuild 9.445
C070527 N/A Allen AvFilter/Separator 1.130

Total 10.575

. . Estimate Amount
Project Number Project Title

($M)
C049332 Liquefaction Project at Providence, RI LNG Plant 186.327

Total 186.327 I

1.5 Prior Sanctioning History

. Potential . ToleranceGovernance Sanctioned . Paper SanctionDate ProjectBody Amount Title TypeInvestment
8/1/2014 DOA $0.800M $5.200M N/A DOA +1- 10%

(for
engineering
and
materials
Purchase)

4/21/2015 USSC $3.600M $5.500M AllensAv Partial +1- 10%
Regulator
Station
Rebuild

1.6 Next Planned Sanction Review

Date (Month/Year) Purpose of Sanction Review
February 2017 Partial Sanction (Phase 1 Remainder)

Page 2 of 13

reinforcements, to provide better pressure support to the gas system in Providence and
eliminate leak-prone pipe. The final phase of the project will abandon the remaining gas
mains and regulator stations once the new system configuration has been tested, and
will include final clean-up of the surrounding property.

1.3 Summary of Projects

1.4 Associated Projects
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1.7 Category

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory National Grid Document ENGO1 001 — “Design of Gas
Regulator Stations — Part 1”

@ Policy- Driven National Grid Document ENGO1002 — “Design of Gas
Regulator Stations — Part 2”

0 Justified NPV

0 Other

1.8 Asset Management Risk Score

Asset Management Risk Score: 35

Primary Risk Score Driver: (Policy Driven Projects Only)

Reliability 0 Environment 0 Health & Safety 0 Not Policy Driven

1.9 Complexity Level

0 High Complexity @ Medium Complexity 0 Low Complexity 0 N/A

Complexity Score: 22

1.10 Process Hazard Assessment

A Process Hazard Assessment (PHA) is required for this project:

®Yes ONo
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1.11 Business Plan

Project Cost
. Project included relative toBusiness Plan . Over I Under Business

. in approved approvedName & Period PlanBusiness Plan? Business
Plan_($)

FYi 7-FY21
Capital Plan — ® Yes 0 No ® Over 0 Under r NA $5.425M
Gas

1.12 If cost is not aligned with approved Business Plan how will this be
funded?

Re-allocation of funds within the portfolio will be managed by Resource Planning to
meet jurisdictional budgetary, statutory and regulatory requirements.

1.13 Current Planning Horizon

Current Planning Horizon
Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

SM Prior Yrs 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 Total
tapEx 1.200 3.740 2.970 2.365 0.050 0.000 0.000 10.325
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.250
clAc/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 1.200 3.740 2.970 2.365 0.300 0.000 0.000 10.575

1.14 Key Milestones

Milestone Target Date: (Month/Year)
Initial Sanction (PowerPlan for Engineering) October2014
Partial Sanction (Phase 1 Original Scope) April 2015
Partial Sanction (Phase 1 Initial Portion) August 2016
Installation of Foundations & Pre-fab Buildings August 2016
Installation of Filter/Separator October2016
Installation of Piping inside of Adjacent Laydown Area November 2016
Partial Sanction (Phase 1 Remainder) February 2017
Full Sanction (Phases 2 and 3) February 2018
Project Closure April 2020
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1.15 Resources, Operations and Procurement

Resource Sourcing

Engineering & Design Resources
internai I r Contractorto be provided I

Constructionllmplementation
P lerl E ContractorResources to be provided

Resource Delivery

Availability of internal resources 0 Red 0 Amber 1 Greento deliver project:
Availability of external resources 0 Red 0 Amber 1 @ Greento deliver project:

Operational Impact

Outage impact on network system: 0 Red 0 Amber Green

Procurement Impact

Procurement impact on network 0 Red 0 Amber ® Greensystem:

1.16 Key Issues (include mitigation of Red or Amber Resources)

1 Coordination of work with ongoing LNG Ligufler project / Kiewit controlled area
2 Environmental concerns working in former MGP site

1.17 Climate Change

Contribution to National Grid’s 2050 80%
® 1”ftral I Positive 0 Negativeemissions reduction target:

Impact on adaptability of network for 0 Positive 0 Negativefuture climate change: i I I

1.18 List References

N/A
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held on 8/10/2016:

(a) APPROVED the investment of $4.940M and a tolerance of +1-10% for partial
installation of phase one of the Aliens Av Regulator Station Rebuild project and
installation of the Aliens Av filter/separator.

(b) NOTED the potential investment of $10.575M and a tolerance of +/-25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTED that Kenneth Harber has the approved financial delegation to undertake
the activities stated in (a).

SignatureJ.. Y..J Date...4/%./6

Ross Turrini
Senior Vice President, US Sanctioning Committee Co-Chair Person
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3 Sanction Paner Detail

Title:
Aliens Av Regulator Station

Sanction Paper #: USSC-15-1 12v2Rebuild

Project #: C0561 04 & C070527 Sanction Type: Partial Sanction

Operating
The Narragansett Electric Co. Date of Request: 8/10/2016Company:

John Stavrakas

Author: Kenneth Harber Sponsor: Vice President,
Gas Asset
Management

Utility Service: Gas Project Manager: Kenneth Harber

3.1 Background

The primary location of this project will be at the company-owned facility at 642 Aliens
Avenue, Providence RI. Phase one will be entirely located on the property. Phase two of
the project will be in three (3) areas of the city of Providence. Phase three will also take
place at the Aliens Avenue property for final clean-up.

There are historically concerns with the configuration of these regulator stations and
how the systems are qonnected and fed in this part of the Rhode Island distribution
system. This project ‘dill simplify how the regulator stations work, making it safer for the
technicians who will maintain these facilities in the future. These regulator stations are
significant feeds into the Providence, Johnston, Cranston, Warwick, East Greenwich,
and North Kingstown areas. Therefore, for the company’s to be able to maintain
continued reliability for customers in the region, these regulator stations need to be
upgraded to function in a safe and reliable manner.

This project is important for the safety of the public in the nearby distribution area
through the reduction of the potential for overpressurization of the system by the
inclusion of additional overpressure protection devices. Also, by relocating the three (3)
lower pressure regulator stations, National Grid can abandon some large sections of
leak-prone pipe and eliminate the related potential for gas leaks. The project also
provides greater reliability to the CNG station on the company property. Lastly, this
project is one part of the larger effort to improve the appearance of the company
property for the neighbors.
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3.2 Drivers

The key driver for the regulator station rebuild project is to remove old regulator station
buildings and above-grade piping in the central portion of the 642 AlIens Avenue,
Providence, RI property. This supports the effort across the entire property to demolish
several old buildings no longer in use, and their associated piping.

In addition, the Company has also agreed to replace sections of 200 psig main and
other transmission-grade facilities throughout the RI distribution system, which do not
have sufficient records. Some sections connected to the existing regulator stations meet
this replacement criterion.

3.3 Project Description

To improve the safety and reliability of the Aliens Av gas regulator stations, the
Company has proposed to:

Consolidate the existing four (4) regulator stations fed from the 200 psig main
into one new building. The replacement of these stations offers an opportunity to
add a third layer of overpressure protection to reduce the risk of
overpressurization. The new building will also be storm-hardened by establishing
it on higher ground. The existing grade of the property is within the 1 OQyr flood
zone.

• Install a new filter/separator to protect the downstream distribution system from
pipeliie contaminants and liquids.

• Move the three (3) regulator stations fed from the 99psig mains further into the
distribution system, which provides better pressure support and allows
elimination of several thousand feet of leak-prone cast iron main.

• Cut off the piping interconnects and coordinate with Environmental to safely and
properly address the contaminated portions of the yard around the existing
regulator stations.

• Tie the tail-gas line from the Liquefaction project into the distribution system so
that tail gas can mix properly with street gas and feed the required quality of gas
to the CNG station at the edge of the property and the distribution system
beyond.

3.4 Benefits Summary

Moving the four (4) 200psig to 99psig regulator stations from the current location to a
more southern location near the NG-LNG property allows better support for the
liquefaction project to tie into the mains in such a way to create a better mix of
liquefaction tail gas and street gas for the sake of the neighboring CNG station. In
addition this will also allow for the elimination of the separate station that feeds NC
LNG.
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To support both Long Term Planning and Main and Service Replacement, the three (3)
lower pressure regulator stations fed from the 99psig system will be moved off of the
Aliens Av property further into the distribution system. This will provide better pressure
support to Providence as well as facilitate the replacement of several thousand feet of
leak-prone cast iron pipe.

Lastly, the company has a practice to remove interconnects between different pressure
systems for public and employee safety. Some of these valved interconnects exist in the
current piping configuration and cannot be removed because there is not enough space
to do the work while maintaining a feed to the distribution system. These interconnects
will be removed when the gas mains feeding the old regulator stations are cut and
capped.

3.5 Business and Customer Issues

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

3.6 Alternatives

Alternative 1: 200psig Fed Stations Only
This alternative is less expensive than the proposed project, as the three (3) newer
lower pressure regulator stations would remain in plate. However, on the property,
apjxoximately the same amount of piping work would be required regardless of whether
we replace all seven (7) regulator stations or only four (4). Also, the cut and caps would
not eliminate the older transmission pressure pipelines as cleanly. Additionally, if the
stations feeding the 35psig, 1 Opsig, and 7psig systems are not relocated further into the
distribution system, several thousand feet of leak-prone pipe could not be abandoned.

Alternative 2: Leave As is
This option is not recommended as the company continues to assume the risk
associated with system interconnects, and it does not address the insufficient records
identified in the inquiry by the PUG, nor does it address the waning condition of existing
equipment.

3.7 Safety, Environmental and Project Planning Issues

A Health and Safety Plan will be developed and all National Grid Safety and
Environmental Rules will be followed.
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3.8 Execution Risk Appraisal

nationaigrid

E JE”EL isoa
Detailed Description — Pre-Thgger Mitigation Postmgger2 Strategy Residual Risk
ofRisk/Opportunity I —

.0 — .0
, 0 e Plan Mitigation Plan
= U

0. U
U,

Unknown subsurface
Conduct surwy Utilize suney

Unknown subsurfaceconditions may inipacl
3 3 2 9 6 Mitigate inestigation of information to reroute

conditions remain
ultimate

location of gas proposed ama of work gas main as needed
inainpiping — — —

Coordination with
Biweekly project P,iohtize work betweenResidual Conflicts Exist2 liquefaction project 2 2 5 10 Mitigate coordination meetings projects

schedule — — — I
rresence of Detailed en.ironmental Enronmentat Enact contingency plan

3 contaminated soil in 4 2 2 8 I 8 Mitigate contingency plan in contaminants found in and take cormctke

excavation — —
— ] place excavation en4ronmental actions

3.9 Permitting

Probability
Duration To

Status
EstimatedRequired

Acquire (Complete! In
CompletionPermit Name (Ceftain! Likely/ Permit Progress

DateUnlikely) Not Applied For)
Conditional Certain 2-3 months Complete Jan 2016Building Permit
Full Building Certain 2-3 months Not Applied For Dec 2016Permit

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

nationaigrid

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $2.163M. This is indicative only. The actual
revenue requirement will differ, depending upon the timing of the next rate case and/or
the timing of the next filing in which the project is included in rate base.

3.10.3 CIACI Reimbursement

N/A

3.11 Financial Impact to National Grid

3. 11.1 Cost Summary Table

Curent Planninq Horizon

0.000 0.000 0.000

_________________________

0.000
0.000
0.000

0.000
0,000
0.000

0.000
0.000
0.000
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C070527

. Yr.I Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
Project

Project Estimate
Number Project litle LeeI 1%) Spend ($M) Prior Yrs 2016117 2017/lB 2016119 2019/20 2020121 2021/22 Total

CapEx 1.200 2.610 2.970 2.365 0.050 0.000 0.000 9.195

C056104
Aliens A,Regulator Station

/
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Rebuild - RemoaI 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.250
Total 1.200 2.610 2.970 2.365 0.300 0.000 0.000 9.445

AlIens A, FilterlSeparator

CanEx

+/.10% OpEx
0.000

Remoel

1.130
0.000

Total

0.000

0.000
0.000

0.000
0.000

0.000

1.130
0.000
0.000

0.000
0.000

1.130

0.000
0.000

0.000
0.000
1.130

CapEs 1.200 3.740 2.970 2.365 0.050 0.000 0.000 10.325

Total Pro1ect Sanction
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

. Remoual 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.250
, Total 1.200 3.740 2.970 2.365 0.300 0.000 0.000 10.575

3.11.2 Project Budget Summary Table

Project Costs per Business Plan

current Planning Horizon
PriorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+

$M (Actual) 2016/17 2017118 2018/19 2019/20 2020121 2021/22 Total
CapEx 1.200 1.750 1.350 0.850 0.000 0.000 0.000 5.150
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total cost in Bus. Plan 1.200 1.750 1.350 0.850 0.000 0.000 0.000 5.150

Variance (Business PIanProject Estimate)

current Planning Horizon
PriorY’s Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6+

$M (Actual) 2016/17 2017/18 2018119 2019120 2020121 2021/22 Total
CapEx 0.000 (1.990) (1.620) (1.515) (0.050) 0.000 0.000 (5.175)
OpEx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Removal 0.000 0.000 0.000 0.000 (0.250) 0.000 0.000 (0.250)
Total Cost in Bus. Plan 0.000 (1.990) (1.620) (1.515) (0.300) 0.000 0.000 (5.425)
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3.11.3 Cost Assumptions

The estimates were developed using internal estimating tools by Gas Systems
Engineering in 2016 and through the solicitation of contractor bids by Procurement. The
accuracy level of the estimate for each Project is identified in table 3.11.1.

3.11.4 Net Present Value / Cost Benefit Analysis

3.11.4.1 NPV Summary Table

This is not an NPV Project.

3.11.4.2 NPVAssumptions and Calculations

N/A

3.11.5 Additional Impacts

N/A

3.12 Statements of Support

3.12.1 Supporters

The supporters listed have aligned their part of the busines to support the project.

Department Individual Responsibilities
Investment Planner Pensabene, Patrick Endorses relative to 5-Year

M. Business Plan or Emergent
work

Resource Planning Vidal, Alfredo Endorses Resources, cost,
estimate, schedule, and
Portfolio Alignment

Project Management Michel, Michael Endorses Resources, cost
estimate, schedule

Gas Project Estimation I Paul, Art Project Estimate
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3.12.2 Reviewers

The reviewers have provided feedback on the content/language of the paper.

Function Individual
Finance Easterly, Patricia
Regulatory Zschokke, Peter
Jurisdictional Delegate Iseler, David G.
Procurement Curran, Art
Control Center Eagan, Mark J.

4 Appendices

4.1 Sanction Request Breakdown by Project

$M C056104 C070527 Total
capEx 3.810 1.130 4.940
OpEx 0.000
Removal 0.000
Total 3.810 1.130 4.940

4.2 Other Appen dices

N/A
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