
FY14 

Description      Approval  Closure 

Base Growth – Install Main    Page 1 of 193  Page 16 of 193  
Base Growth – Install Services 
Base Growth – Fitting  
Base Growth – Sales Fullfillment 
Base Growth - Gas Expansion 
 
Base Growth – Meter Purchase/Operations  Page 23 of 193  Page 30 of 193 
Purchase Meters Replacement 
 
Gas System Reinforcement    Page 36 of 193  Not Required 
 
City State Construction - Non Reimbursable  Page 39 of 193  Page 46 of 193 
City State Construction – Reimbursable 
I-195 
 
Corrosion      Page  53 of 193  Not Required 
Leak Prone Pipe      Page  56 of 193  Page  67 of 193 
Main Replacement – Maintenance   Page  74 of 193  Not Required 
CI Joint Encapsulation     Page  77 of 193  Page  83 of 193 
BS HP Leak Prone Service    Page  90 of 193  Page  96 of 193 
 
Service Replacements – Leaks    Page 102 of 193  Page 108 of 193   
Service Replacements –Non-Leaks/Other 
 
Gas Planning      Page 115 of 193  Page 122 of 193 
Heater Program      Page 131 of 193  Not Required 
I&R Reactive Program*     -   - 
 
LNG       Page 134 of 193  Not Required 
       Page 137 of 193  Not Required 
 
Pressure Regulating Facilities    Page 140 of 193  Page 147 of 193 
System Automation     Page 154 of 193  Page 160 of 193 
Valve Installation/Replacement    Page 166 of 193  Not Required 
 
Water Intrusion      Page 169 of 193  Not Required 
       Page 172 of 193  Not Required 
 
Control Line Integrity Program    Page 175 of 193  Not Required 
Exeter Boil Off Compressor    Page 178 of 193  Page 185 of 193 
Equipment & Tools     Page 191 of 193  Not Required 
 

* Could not locate approval. 
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Title: Exeter Boiloff Compressor Sanction Paper #: USSC-12-440 v2

Project #: C-041 203 Sanction Type: Resanction

Operating Narragansett Electric Co Date of Request: 09-17-13Company:

Author: Ed Wencis, Kathleen Sullivan Sponsor: Fikret Su —

Director LNG

Utility Service: Gas Project Manager: Ed Wencis

I Sanctioning Summary

This paper requests the resanction of project # C-041203 in the amount of $2.4M for the
purpose of turnkey implementation (engineering design, materials procurement,
construction, testing, commissioning and training) for a new boil off compressor at the
Exeter LNG plant.

This sanction amount is $2,400,000 broken down into:
$2,400,000 Capex
$0 Opex
$0 Removal

Original Sanction Amount $1,250,000

2 Re-sanction Details

2.1 Brief Summary:

This project proposes to design, procure material and install one new boil off
compressor and associated apparatus (piping, valves, fittings, controls, electrical,
instrumentation and building) that can handle the total load at the Exeter LNG plant. The
LNG plant, 53 South County Trail, Exeter, RI., has two existing boil off compressors
that are obsolete. Replacement parts for these compressors are not available from the
manufacturer and must be obtained through machine shops. As a result, access to
parts is becoming more difficult. To date, there has not been a compressor failure;
however, the risk of failure going forward is a major concern. One of the machines
operates continuously (to facilitate tank boiloff) and the second compressor is needed
under the following two conditions: (1) when LNG trucks are being unloaded into the
tank and (2) when there is a change in barometric pressure. If one of the boil off
compressors were to fail during condition (1), the facility will not have the ability to fill the
LNG tank. If condition (2) is experienced during a single compressor failure, cold gas
vapor will be released to the atmosphere in order to relieve pressure in the LNG tank.
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The installation of the new compressor will ensure the availability of the LNG plant to
vaporize, unload trucks and eliminate venting at all times.

The Project Team seeks to resanction the project due to a total variance of $1,150,000,
driven primarily by changes in Engineering/Design, Material, Construction/Integration,
Overhead, Contingency and other cost (see Key Variances listed below) as compared
to the original project sanction.

2.2 2.2 Summary of Projects:

2.3 Prior Sanctioning History
Previously approved sanctions are attached.

Total $ 2.400

Date Governance Sanctioned Paper Title Sanction Paper
Body Amount Type Reference

N urn ber
10-24-12 USSC $1,250,000 Exeter Boiloff Sanction USSC-12-

Compressor 440

Summary Analysis (M’s)

Latest approval

Resanction Amount
Change*

Capex Opex

$1.25 S
$2.4 $

$1.15 S

Removal Total

S $1.25

$ $2.4

$ $1.15

*change = (Latest Approval — Resanction Amount)

Project
Type (Elect Estimate Amount

Project Number only) Project Title (SM)
c-041203 Project type Exeter Boiloff compressor $ 2.400

Over! Under Expenditure Analysis
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Revised Planning Horizon

nationaigrid

2.4 Drivers

2.4.1 Detailed Analysis Table

Re4sed Planning Hortzon

The following table indicates the major key variations that account for the difference
between the original sanction amount and the requested re-sanction amount.

Detail Analysis (M’s) OverlUnder Amount
ExpendIture?

Engineering/Design Over El Under SO.089

Material Over El Under SO.196

Construction/Integration Over El Under SO.215

Startup/Training/Manuals Over El Under $O.039

Labor/Cap/Trans Overhead Over LI Under $O.263

Labor/Material Contingency Over El Under $O.183

AFUDC Over LI Under $O.068

2.4.2 Explanation of Key Variations

The original project sanction was based
listed above:

on the following assumptions for the items

1. Engineering/Design would be done in part by a third party and National Grid.
2. National Grid would perform Design oversight and review.
3. Higher value materials such as compressor, building and MCCI requiring longer

lead times, would be procured by National Grid.
4. The engaged installation contractor would procure balance of material and install

all mechanical equipment, valves and fittings.
5. Another contractor would be responsible for installation of electrical, controls and

instrumentation.
6. All project management including construction oversight and process/controls

integration would be performed by National Grid.

Yr.1 Yr2 Yr.3 Yr.4 Yr.5 Yr6+
($M) PdorYrs 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

capEx $ . $0.900$1.500$ . $ - $ - $ - $2400
OpEx $. $. 5- 5. $ $. $. $
RemoaI $. $. 5- $. 5- 5. $. $
clAd Reimbursement $ . $ . $ - $ . $ - $ . $ . $
Total $ . $0.9D0$1.500$ - $ - $ - $ . $2400
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7. Pre/post commission training and project data books were not included in original

estimate since the original scope assumed National Grid would perform this
work.

8. The project scope assumed running two boiloff lines from the tank (one for
existing compressors, one for new compressor) without a preheat process. New
scope requires the removal of existing run and installation of one run with
preheat.

9. The total project cost was based on a somewhat similar but less complex project
at the Haverhill, MA, LNG facility. Approximately 70% of actual cost was
available for the Haverhill project at the time of original project sanctioning. The
Haverhill project utilized multiple contractors (design, electrical, controls, and
construction) which became more difficult for National Grid to manage.

The Resanction is based on the following:

The project will be administered as EPC (Engineer, Procure, and Construct) where one
contractor will be responsible for all engineering, material procurement, construction,
testing, commissioning and training. This contractor will essentially manage all of these
project aspects. In addition, by having one party responsible for all project aspects, a
performance warrantee for one year will be provided. National Grid resources are
dedicated to other projects during this period and are unavailable for this project. The
Project Team recommends the EPC contract format since the low incremental cost
justifies the provision of a warranty on work and materials for this project.

Key Variances:

Engineering/Design — Safety related analysis (515, PHA) and related installation cost,
internal engineering design and design oversight were not included in the original cost
estimate.

Material — Original material pricing was estimated with 2011 values. Inflation in material
since then contributed to a portion of the increase. Procurement related administrative
cost (order placement, delivery scheduling, shipping cost), EPC contractor markup, and
change in assumed compressor type resulted in material cost increase as compared to
original estimate.

Construction/Integration — Contractor labor and markup as compared to National Grid
labor. Original estimate assumed National Grid would have been the integrator for the
installation process.

Training/Manuals — Not included in the original cost estimate

Startup — Originally assumed all National Grid labor and the amount of hours was
estimated too low for the effort. The revised effort includes contractor labor and a
new scope for startup which increase the amount of labor hours above the
original estimate for a shorter duration
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Labor/Capital/Transportation Overhead — Not included in the original cost
estimate

Labor/Material Contingency Component — Not included in the original cost
estimate

AFUDC — Not included in the original cost estimate

2.5 Business Plan:

Business Project included Over I Under Business Project Cost
Plan in approved Plan relative to
Name & Business Plan? approved
Period Business

Plan($)
FY2014 — $1,400,000
FY20 18
Gas QYes ONo QOver
Capital
Plan

2.6 If cost> 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.

2.7 Key Milestones:

2.8

Milestone Target Date:
(Month/Year)

Re-Sanction Approval 09/13
Engage EPC Contractor 09/13

• Begin Design 10/13
Procure long lead materials 11/13
Begin Construction 04/14
Commission Boiloff Compressor 08/14
Project Closeout 10/14

Next Planned Sanction Review:

Date (Month/Year) Purpose of Sanction Review
10/14 Closure Paper
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3 Statements of Support
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3.1 Supporters

3.2

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

M. business plan or emergent
work

Resource Planning Georgacopoulos, Endorses Resources, cost
Artie estimate, schedule, and

Portfolio Alignment
Project Management King, Kevin Endorses Resources, cost

estimate and schedule
LNG SU, Fikret Endorses scope, design,

conformance with design
standards

Reviewers
Reads paper for content I language. Recommends edits if necessary

Reviewer List Name
Finance Fowler, Keith
Regulatory Katsh, Gideon N
Jurisdictional Delegates Fromm, Walter
Control Center Amerige, Thomas
Procurement Curran, Art
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4 Decisions:

Short Form Re-sanction ($1MX<$8M):

nationaigrid

(a) APPROVE this paper and the investment of $2.4M

(b) NOTE that Ed Wends is the Project Manager and has the approved financial
delegation.

Signature.......Z/ . Date..7/4//3

John,ibonlep4, Execif ice President & Chief Operating Officer
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Title: Exeter Boil-off Compressor Sanction Paper#: USSC-12-440-v2c

Project#: C041203 Sanction Type: Closure
Operating

The Narragansett Electric Co. Date of Request: June 7, 2016Company:
Fikret Su — DirectorAuthor; Agnieszka Przybysz Sponsor:
LNG

Utility
Gas Project Manager: Agnieszka PrzybyszS e rvi ce:

I Executive Summary

This paper is presented to close project# C041203. The latest sanctioned amount for
this project was $2.400M.

The final spend amount is $3.145M broken down into:
$3.129 Capex
$O.016 Opex
$0.000 Removal

2 Proiect Summary

The purpose of this project was to design, procure materials and install a new
boil off compressor and associated apparatus (piping, valves, fittings, controls,
electrical, instrumentation and building) that could handle the total load at the Exeter
LNG plant.

Two compressors were successfully replaced with a new one that began
operating December 2014. In 2015 the final records review and as-built information
were finalized and completed.
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3 Over! Under Expenditure Analysis

3.1 Summary Table

Actual Spending ($M)

Project# Description Total Spend

Capex 3.129
Opex 0.016
Removal 0.000
Total 3.145

Total

Capex
Opex
Removal
Total

3.129
0.0 16
0.000
3.145

Project Sanction Summary Table
Project Sanction Approval ($M) Total Spend

Capex 2.400
Opex 0.000

Removal 0.000
Total Cost 2.400

Sanction Variance ($M) Total Spend
Capex (0.729)
Opex (0.016)

Removal 0.000

Total Variance (0.745)
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3.2 Analysis
The sanction amount for the Exeter Boil-off Compressor project was $2.400M

and the project was closed out at $3.145M, which resulted in an overrun of $O.745. The
table below summarizes the major cost differences.

Exeter Boil-off Compressor Cost Comparison ($M)

Classification Project Cost Estimate Actual Cost

National Grid Labor $0.05 $0.04
Contractor Labor $0.92 -

• Contractor - CHI ENGINEERING SERVICES INC. - $1.86
• Other Contractors and Consultants - $0.09

Materials $1.07 -

Capital Overheads $0.33 $0.96
Other Expenses (Not assigned) $0.00 $0.18
Asbestos removal and replacement

- $0.01

Total $2.37 $3.14

The major difference between the project estimate and the actual costs is due to Capital
Overhead. Capital overhead account for $O.63M (85%) of the $0.745M overrun.

- The estimate did not account for capital overhead to be accrued on contractor
labor; the accounting system applied capital overhead to both contractor labor
and materials.

The remaining S100K of the $0.745M overrun is within the 10% ($0.24M) tolerance of
the project sanction amount.

Overall, all major objectives for the project were met and all close out activities have
been completed.

4 Improvements / Lessons Learned

• Project Management was not involved in the project;

• Revised version of the project estimating tool now accounts for capital overhead
on contractor labor;

• Labor and material charges are identified as separate line items on contractors’
invoices; this allows for appropriate application of capital overhead costs.
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5 Closeout Activities

The following closeout activities have been completed.

Activity j Completed
All work has been completed in accordance with all

Yes r N/ANational Grid policies

All relevant costs have been charged to project Yes r N/A

All work orders and funding projects have been
Yes C N/Aclosed

All unused materials have been returned C Yes ( N/A

All as-builts have been completed Yes N/A

All lessons learned have been entered appropriately Yes C N/Ainto the lesson learned database

The funding project is in closed status.
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6 Statements of Support

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

6.2
The

Page 5 of 6

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

business plan or emergent
work

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

Project Management Michel, Michael Endorses Resources, cast
estimate and schedule

LNG Su, Fikret Endorses scope, design,
conformance with design
standards

Gas Project Estimation Paul, Art Endorses Cost Estimates

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

Function Individual
Finance Dennis Urban
Regulatory Zschokke Peter
Jurisdictional Delegates Iseler David G.
Procurement Curran, Art
Control Center Eagan, Mark J.
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7 Decisions

I approve this paper.

Signature..Rn .S-—. Date.7//ç/.Y6’

Executive Sponsor — Ross Turrini, Senior Vice President
Gas Process & Engineering
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