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Page Reference
USSC-12-472v3 (DCIG1008P92) C028920 NEW LONDON AVE (D-SUB) 50                               

C028921 NEW LONDON AVE (D-LINE) 100                             
USSC-12-472v3 (DCIG1008P92) Total 150                             Page 3 of 656

USSC-13-285 v2 C050758 LEE ST MC RETIREMENT (D-LINE) 300                             
C051118 LEE ST MC RETIREMENT (D-SUB) 50                               

USSC-13-285 v2 Total 350                             Page 67 of 656
USSC-13-294 C050760 COTTAGE ST MC RETIREMENT (D-LINE) 2,500                          

C051126 COTTAGE ST MC RETIREMENT (D-SUB) 50                               
USSC-13-294 Total 2,550                          Page 91 of 656

USSC-13-317 C049462 IRURD SIGNAL RIDGE, EAST GREENWICH 150                             
USSC-13-317 Total 150                             Page 102 of 656

USSC-13-318 C049356 IRURD SILVER MAPLE PHASE 2 400                             
USSC-13-318 Total 400                             Page 112 of 656

USSC-13-323 C047829 IRURD HIGH HAWK 50                               
USSC-13-323 Total 50                               Page 122 of 656

USSC-14-009 v5 C046352 VOLT VAR DLINE RI PILOT PROJECT 450                             
USSC-14-009 v5 Total 450                             Page 132 of 656

USSC-14-195 v3 C051213 SOUTH ST REPL INDOOR SUBST D-LINE 1,800                          
USSC-14-195 v3 Total 1,800                          Page 222 of 656

USSC-14-223 v3 C051824 LAFAYETTE SUB TRANSFORMER REPLACEME 100                             
USSC-14-223 v3 Total 100                             Page 301 of 656

USSC-14-261v3 CD00656 JEPSON SUBSTATION (D-SUB) 5,900                          
USSC-14-261v3 Total 5,900                          Page 333 of 656

USSC-14-262 v3 C015158 NEWPORT SUBSTATION (D-SUB) 750                             
C024159 NEWPORT 69KV LINE 63 (D-LINE) 400                             
C028628 NEWPORT SUBTRANS & DIST CONVERSION 2,800                          
C054054 JEPSON SUBSTATION     (D-LINE) 3,400                          
C058310 HARRISON SUB IMPROVEMENTS (D-SUB) 200                             
C058401 MERTON SUB IMPROVEMENTS (D-SUB) 180                             
C058404 KINGSTON SUB IMPROVEMENTS (D-SUB) 225                             
CD00649 GATE 2 SUBSTATION (D-SUB) 200                             

USSC-14-262 v3 Total 8,155                          Page 375 of 656
USSC-15-109 C053657 SOUTHEAST SUBSTATION (D-SUB) 4,150                          

C053658 SOUTHEAST SUBSTATION (D-LINE) 2,100                          
USSC-15-109 Total 6,250                          Page 453 of 656

USSC-15-110 C055215 WESTERLY FLOOD RESTORATION (D-LINE) 90                               
USSC-15-110 Total 90                               Page 477 of 656

USSC-15-290 v2 C055844 W CRANSTON TRANSFORMER 2 REPLACEME 80                               
USSC-15-290 v2 Total 80                               Page 493 of 656

USSC-16-175 C046726 EAST PROVIDENCE SUBSTATION (D-SUB) 890                             
C046727 EAST PROVIDENCE SUBSTATION (D-LINE) 390                             

USSC-16-175 Total 1,280                          Page 515 of 656
USSC-16-305 C051205 DYER ST REPLACE INDOOR SUBST D-SUB 4,600                          

C051211 DYER ST REPLACE INDOOR SUBST D-LINE 300                             
USSC-16-305 Total 4,900                          Page 531 of 656

USSC-17-002 C065166 WARREN SUB EXPANSION (D-SUB) 300                             
C065187 WARREN SUB EXPANSION (D-LINE) 300                             

USSC-17-002 Total 600                             Page 552 of 656
USSC-17-249 C055367 RI UG CABLE REPL PROGRAM FDR 54K21 50                               

USSC-17-249 Total 50                               Page 566 of 656
USSC-18-077FY19BL CN04904 NARRAGANSETT METER PURCHASES 1,620                          

CN04920 NARRAGANSETT TRANSFORMER PURCHASES 3,515                          
COS0002 OCEAN ST-DIST-SUBS BLANKET. 705                             
COS0004 OCEAN ST-DIST-METER BLANKET 910                             
COS0006 OCEAN ST-DIST-GENL EQUIP BLANKET 300                             
COS0010 OCEAN ST-DIST-NEW BUS-RESID BLANKT 5,310                          
COS0011 OCEAN ST-DIST-NEW BUS-COMM BLANKET. 4,580                          
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USSC-18-077FY19BL COS0012 OCEAN ST-DIST-ST LIGHT BLANKET. 150                             
COS0013 OCEAN ST-DIST-PUBLIC REQUIRE BLNKT 835                             
COS0014 OCEAN ST-DIST-DAMAGE&FAILURE BLNKT 10,330                        
COS0015 OCEAN ST-DIST-RELIABILITY BLANKET. 845                             
COS0016 OCEAN ST-DIST-LOAD RELIEF BLANKET. 265                             
COS0017 OCEAN ST-DIST-ASSET REPLACE BLANKT 3,200                          
COS0022 OCEAN ST-DIST-3RD PARTY ATTCH BLNKT 165                             
COS0025 OS-DIST-SUBSTATION LR/REL BLNKT 215                             
COS0026 OS-DIST-SUBSTATION ASSET REPL BLNK 215                             
COS0091 LAND AND LAND RIGHTS RI ELECT 430                             

USSC-18-077FY19BL Total 33,590                       Page 571 of 656
USSC-18-181 C074804 APPONAUG 23KV RETIREMENTS (D-SUB) 500                             

C074807 APPONAUG 23KV RETIREMENTS (D-LINE) 200                             
USSC-18-181 Total 700                             Page 579 of 656

USSC-18-223 FY19 Pr C022433 OSD STORM CAP CONFIRM PROGRAM PROJ 1,650                          
USSC-18-223 FY19 Pr Total 1,650                          Page 590 of 656

USSC-18-234FY19Pr C026281 I&M - OS D-LINE OH WORK FROM INSP. 425                             
USSC-18-234FY19Pr Total 425                             Page 599 of 656

USSC-18-257 C071307 RI UG CABLE REPL PROG- FDRS 79F1&F2 600                             
USSC-18-257 Total 600                             Page 609 of 656

USSC-18-282 C046697 HOPE SUBSTATION FLOOD RESTORATION 750                             
USSC-18-282 Total 750                             Page 615 of 656

USSC-18-298 C080895 RI VVO/CVR EXP - Nasonville 127, D-Line 530                             
C080896 RI VVO/CVR EXP - Dexter 36 D-Line 550                             
C080899 RI VVO/CVR EXP - Nasonville 127, D-Sub 160                             
C080900 RI VVO/CVR EXP - Dexter 36 D-Sub 160                             

USSC-18-298 Total 1,400                          Page 624 of 656
USSC-18-303 C079116  32MW WEST GREENWICH RI 4,000                          

USSC-18-303 Total 4,000                          Page 637 of 656
USSC-18-331 C081006 FRANKLIN SQ BREAKER REPLACEMENTS 900                             

USSC-18-331 Total 900                             Page 648 of 656
NO USSC PAPER 24,480                        

Grand Total 101,800                     
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nationaigridUS Sanction Paper

Title’ New London Avenue Substation Sanction Paper
USSC-12-472 v2

. #150 #:
C028920, C031696, C028921,

Project#: C030161, C054764, 0045313, Sanction Type: Partial Sanction
C054434, C054436

Operating.
The Narragansett Electric Co. Date of Request: 5/14/14Company:

Cheryl A. Warren,
Author: Marc Bristol Sponsor: Vice President Asset

Management

Utility Service: Electricity T&D Project Manager: Marc Bristol

I Executive Summary’

1.1 Sanctioning Summary
This paper requests partial sanction of projects C028920, C031696, C028921, C0301 61,
0054764, C045313, 0054434, and 0054436 in the amount $12.600M with a tolerance of +1-
10% for the purposes of final engineering and design, procurement of long lead materials, and
initial construction activities.

This sanction amount is $12.600M broken down into:
$10490 Capex
$0.372 Opex
$1.729 Removal

NOTE the potential investment of $18.600M with a tolerance of +1- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of final engineering and
design.

1.2 Project Summary

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder
positions is proposed for New London Avenue, Warwick, RI. This project will add distribution
capacity in an area that is heavily loaded. The new capacity will relieve transformers, supply
lines and distribution feeders that are projected to exceed their summer normal ratings.

The station will be located between West Cranston #21 and Drumrock #14 substations and
supplied by a 115kV tap from the existing T-1 72S transmission line.

The station will be located on a purchased parcel of land adjacent to another company-owned
parcel on New London Avenue.

Page 1 of 24
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US Sanction Paper nationaigrid
1.3 Summary of Projects

Project Number Project Title

C028920 Distribution Substation New London Ave Substation 6.778
C031696 Transmission Line T172S Line Tap 2.026
C028921 Distribution Line Distribution Getaways and 4kV Conversions 8.613
C0301 61 Transmission (SubT-Line) 3310 Reconductoring 0.650
C054764 Transmission (SubT-Line) 3311 Upgrades 0.059
C045313 Transmission Substation New London Ave Circuit Switcher and Wave Trap 0.182
C054434 Transmission W Cranston Substation- Install Wave Trap 0.150
C054436 Transmission Johnston Substation - Install Wave Trap 0150

Total 18.608

1.4 Associated Projects

. . . Estimate Amount
Project Number Project Title

C053723 Arctic Substation Retirement (D-Sub) 0.250
Total 0.250

1.5 Prior Sanctioning History

Governance Sanctioned -

Date Paper Title Sanction TypeBody Amount

12/12/2012 USSC
0 770M New London Ave

. IUSSC-12-472
-

Substation #150 a a

Strategy to Build a

06/30/2009 $0.00M Substation in West Strategy

Warwick,_RI

AMIC A New 115/1 2.5kV
06/18/2009 PWS0922 $0.175M Substation in West Partial

Warwick_RI
West Warwick

Substation — Install
Metal Clad

DCIG Switchgear With
10/01/2008

DCIG100BP92 $O.365M Four Distribution Partial
Feeders and

Rebuild the 3310
and 3311 Sub-

Transmission_Lines

1.6 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
July2015 Full implementation

Page 2 of 24
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1.7 Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory The investment has been classified as policy driven. Without
this project the company will not be able to provide a reliable
electric service to the customers in the study area.

0 Policy- Driven

0 Justified NPV

1.8 Asset Management Risk Score

Asset Management Risk Score: 39

Primary Risk Score Driver: (Policy Driven Projects Only)

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

1.9 Complexity Level

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

Complexity Score: 29

1.10 Process Hazard Assessment

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

QYes ONo

Page 3of24
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1.11 Business Plan

Project Cost
Project included relative toBusiness Plan

in approved Over I Under Business Plan approvedName & Period Business Plan? Business Plan
($)

New England
Distribution
FYi 5-FYi 9

Yes 0 No 0 Over 0 Under r NA $9.300M

C028920,
C028921,
New England
Transmission
FYi 5-FYi 9

C03i696,
QYes ONo 0 Over 0 Under C NA $1.830MC045313,

C054434,
C054436,
C030i6i,
C054764

1.12 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.

1.13 Current Planning Horizon

______ ______ ______

Current Planning Hoizon

______

Yrl Yr.2 Yr.3 Yr.4 Yr.5.. Yr.6+
Prior Yrs 2014/15 2015115 201 W17 2017118 201&19t 2019120

CapEx 0.679 2.443 6.301 7.002 0.000 0.000 0.000 16.425
OpEx 0.019 0.063 0.244 0.085 0.000 0.000 0.000 0.411
Removal 0.002 0.273 1.100 0.397 0.000 0.000 0.000 1.772
CIAC/Rejmbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.700 2.779 7.645 7.484 0.000 0.000 0.000 18.608
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1.14 Key Milestones

Milestone Target Date: (Monthflear)
Start Preliminary Engineering (kick-off meeting) May 2009
Partial Sanction May 2014
Distribution Line Design Complete — EDC July 2014
Distribution Line Construction Start December2014
Substation Engineering Design Complete — EDC May 2015
Project Sanction August 2015
Substation Construction Start October2015
Submit Facility Ratings to ISO July 2016
Substation Construction Complete — CC November 2016
Ready for Load - RFL November 2016
Distribution Line Construction Complete — CC December 2016
Project Closure Report February 2017

1.15 Resources, Operations and Procurement

Resource Sourcing

Engineering & Design Resources to
be provided

I Internal l Contractor

Construction/Implementation
Resources to be provided

l Internal l Contractor

Resource Delivery

Availability of internal resources to
deliver project: Red 0 Amber 0 Green

Availability of external resources to
deliver project: 0 Red 0 Amber 0 Green

Operational Impact

Outage impact on network system: 0 Red 0 Amber 0 Green

Procurement Impact

;::meh1t
impact on network

Red 0 Amber 0 Green

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

1 Special use permit from the City of Warwick required
2 Outage required on the Ti 72S for new ii 5kV tap; summer outage should be avoided
3 Historical raw material found on site, additional site exploration required for

characterization

Page 5 of 24
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1.17 Climate Change

Contribution to National Grid’s 2050 80% 0 Positive 0 Negativeemissions reduction target:
Impact on adaptability of network for future

0 Neutral 0 Positive 0 Negative
climate change:

1.18 List References

1 USSC-12-472 — New London Ave Substation #150 December 2012
2 SG1 14- Strategy to Build a 115/12.5kV Substation in West Warwick, RI June 2009
3 PWS0922 - A New 115/12.5kV Substation in West Warwick RI June 2009
4 DCIG1 008P92 — West Warwick Substation — Install Metal Clad Switchgear With

Four Distribution Feeders and Rebuild the 3310 and 3311 Sub-Transmission Lines
May 2009

Page 6 of 24
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held on May 14, 2014:

(a) APPROVED the investment of $12.600M and a tolerance of +1- 10% for final
engineering and design, procurement of long lead materials, and initial construction activities.

(b) NOTED the potential investment $1 8.60DM to and a tolerance of +1- 25%, contingent
upon submittal and approval of a Project Sanction paper following completion of final
engineering and design.

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

Signature.s
L . Eckert
US Chief Financial Officer
Chairman, US Sanctioning Committee

Page 7 of 24
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3 Sanction Paper Detail

Title: New London Avenue Substation
Sanction Paper#: USSC-12-472 v2

C028920, C031696, C028921,
Project #: C0301 61, C054764, C04531 3, Sanction Type: Partial Sanction

C054434, C054436
Operating

The Narragansett Electric Co. Date of Request: 5/14/14Company:

Author: Marc Bristol Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: Marc Bristol

3.1 Background

The Central Rhode Island West study area encompasses the Towns of Coventry, West
Greenwich, and West Warwick and sections of the Cities of Cranston and Warwick, and Towns
of East Greenwich, Exeter, and Scituate. The area load peaked at approximately 169 MVA in
2012 with 47,000 customers served. The study area and existing area substations are shown in
Figure 1 of the appendix.

In 2006 a comprehensive study was completed for this area. This study identified an immediate
need for new distribution capacity in the area to resolve short-term loading concerns and a new
substation in the WarwicklWest Warwick area to resolve long-term loading concerns and
significant exposure for various n-i contingencies. The 2012 Annual Capacity Plan still
supports the need for a new substation in this area.

The Central Rhode Island West study area is still supplied by a highly utilized supply and
distribution system. It is becoming increasingly challenging to operate this system within normal
loading limits and to supply load growth in this area. This strategy paper documents the long-
term solution for the area.

3.2 Drivers

The primary driver is projected thermal overloads of transformers, distribution feeders and
supply lines during period of system peak loading. There have been a number of large
developments in the area that
continue to add load to an area with heavily loaded feeders and supply lines. A new modular
feeder along with load transfers have been utilized to prevent thermal overloads as a result of
the new load.

The tables below show the facilities in the study area that are projected to exceed 100% of their
rating during either normal operation or contingencies. Table 1 below shows feeders in the area
with loads projected to exceed 100% of their normal rating; Table 2 shows transformers with
loads projected to exceed 100% of their normal rating; and Table 3 shows the supply lines that
are overloaded during contingencies.
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SN 2014 2016 2018 2020
Substation Feeder Rating

Amps %SN Amps %SN Amps %SN Amps %SN(Amps)
ANTHONY 64F1 361 336 93% 353 98% 359 99% 363 101%
ANTHONY 64F2 361 344 95% 361 100% 367 102% 372 103%

HOPE 15F2 476 465 98% 487 102% 496 104% 502 105%
HOPKINS

63F2 530 512 97% 537 101% 546 103% 553 104%HILL
KENT

22F3 530 487 92% 511 96% 520 98% 527 99%COUNTY
KENT I

22F4 586 579 99% I 607 104% 618 105% 626 107%COUNTY I

ARCTIC 49J4 295 294 100% I 308 I 104% 313 106% 317 106%
Table 1 - Projected loads through 2020 for feeders and loads greater than 100%

: 2014 2016 2018 2020

I Substation Transformer MVA MVA % SN MVA % SN MVA % SN

ANTHONY 1 7.3 93% 7.6 98% 7.7 99% 7.8 101%
ANTHONY 2 7.4 95% 7.8 100% 7.9 102% j 8.0 103%

Table 2- Projected Loads through 2020 for Transformers with Loaos Greater than 100%

Line Section
Circuit 2014 1 2016 2018 2020

From To MVA %SEJMVA %SE MVA %SE MVA %SE
2230 Natick 29 Tap Artic 49 Tap 37.5 106% I 39.3 111% 40.0 113% 40.5 114%

2230 Warwick Mall 28
I 1

Natick 29 16.1 105% I 16.9 110% 17.2 112% 17.4 113%Tap I_____
2232 AnthonyTap CoventryTap 16.0 104% 16.8 110% 17.1 112% 17.3 113%

3310 Kent County 22 Major Poller
53.2 119% 55.8 124% 56.7 127% 57.5 128%

‘ Rd

3310 Major Potter Rd Hopkins Hill
53.2 100% 55.8 105% 56.7 107% 57.5 108%Riser

3311 Kent County 22 Hopkins Hill
61.9 116% 64.9 122% 66.0 124% 66.9 126%Tap

3311 Hopkins Hill Tap Hopkins Hill
53.2 100% 55.6 105% 56.7 107% 57.5 108%63

Table 3 - Projected Contingency Loads through 2020 for Supply Line Segments with Loads Greater than
100%

The tables below show projected loading after the New London Ave substation is placed in
service. Table 4 below shows projected feeder loading; Table 5 below shows projected
transformer loading; and Table 6 below shows projected supply line loading post an n-i
contingency.
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Tranf.Substation
ID

ANTHONY 1
ANTHONY 2

Table 5 - Project Loads through

2016 2018

MVA %SN MVA %SN

6.6 84% 6.8 88%
6.8 87% 7.1 90%

2020 for Transformers Post New London

2020

MVA %SN

7.1 91%
7.3 94%

Ave Substation

Table 6 - Projected Contingency Loads through 2020 for Supply Line Segments Post New London Ave
Substation

Page 10 of 24

2014 2016 2018 2020

Substation

ANTHONY
ANTHONY

HOPE
HOPKINS HILL

KENT
COUNTY

KENT
COUNTY
ARCTIC
WEST

WARWICK
WEST

WARWICK
WEST

WARWICK
WEST

WARWICK

SN
Feeder Rating Amps %SN Amps %SN Amps %SN

(Amps)
64F1 361 355 98% 304 84% 317 88%
64F2 361 363 101% 313 87% 327 91%
15F2 476 529 111% 402 84% 419 88%
63F2 530 536 101% 515 97% 537 101%

22F3 530 547 103% 289 54% 301 57%

22F4 586 580 99% 555 95% 579 99%

49J4 452 317 70% 274 61% 285 63%

Fl 455 71% 474 74%

Amps

329
339
435
558

313

601

296

493

%SN

91%
94%
91%
105%

59%

103%

66%

76%

71%

63%

F2 347 66% 362 68% 376

F3 309 58% 322 61% 334

F4 327 51% 341 53% 354 55%

Table 4 - Project Loads through 2020 for Feeders Post New London Ave Substation

Circuit
Line Section

2016 2018 2020
From To MVA %SE MVA %SE MVA %SE

2230 Natick 29 Tap Artic 49 Tap 33.6 95% 34.2 96% 34.6 98%
Warwick Mall 28

2230 Tap Natick2g 15.3 100% 15.6 102% 15.8 103%
2232 Anthony Tap Coventry Tap 14.8 96% 15.0 98% 15.2 99%

Major Potter
3310 KentCounty22 Rd 51.6 115% 52.5 117% 53.2 119%

Hopkins Hill
3310 Malor Potter Rd Riser 51.6 97% 52.5 99% 53.2 100%

Hopkins Hill
3311 Kent County 22 Tap 60.8 114% 61.8 116% 62.7 118%
3311 Hopkins Hill Tap Hopkins Hill 63 51.6 97% 52.5 99% 53.2 100%
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3.3 Project Description

A new 115/12.47 kV metal clad substation with 24/32/40 MVA LTC transformer and four feeder
positions is proposed for New London Avenue, Warwick, RI. The station will be located
adjacent to the transmission corridor between West Cranston and Drumrock substations and
supplied by a 115 kV tap from an existing transmission line. The proposed geographical
location of the proposed new substation is shown in Figure 2, and proposed one line shown in
Figure 3 of the appendix.

Initially, four 12.47 kVfeeders will be installed through approximately 2500 ft manhole and duct
system, and the existing distribution system will be rearranged to offload existing transformers,
supply lines and distribution feeders. The new feeders will supply load currently fed from the
four 4kV Arctic substation feeders, these circuits will be converted to 12.47 kV and the
substation retired under associated project funding number C053723.

The layout of the 12.47 kV distribution feeders, after installation of the substation is shown in
Figure 5 of the appendix.

There are two sections of the 3310 and 3311 supply lines that are projected to be overloaded on
contingency after the new station is in service. These lines are classified as transmission
assets. The estimated cost of reconductoring approximately 5,000 if of the 3310 line to
eliminate the overloads is estimated at $650,000 and the cost of upgrading the 3311 for 120°C
operation is $20,000. The alternative to the reconductoring and upgrading these lines is to
remotely drop a feeder at Hopkins Hill substation on supply line contingency. It is
recommended that these two circuits be upgraded.

Simulation results indicate that the addition of the New London Ave substation and 0.04 mile
transmission tap would result in unacceptable attenuation of the 240 kHz power line carrier
(PLC) signal. Acceptable channel performance will be achieved by installing wave traps at New
London Aye, Johnston, and West Cranston substations.

3.4 Benefits Summary

Relief of the customer’s (Narragansett Electric Company) potential distribution loading issues
and improving the reliability of the distribution supply system in the Central Rhode Island West
area are the primary benefits of this project.

3.5 Business and Customer Issues

The land purchase was completed as of August 28, 2013.

3.6 Alternatives

Alternative 1: Expansion of West Cranston and Kent County substations

One alternative involved the expansion of existing 115/12.47kV substations at West Cranston
and Kent and Kent County substations. The supply lines would have to be rebuilt for a larger
capacity to accommodate two new modular stations in West Warwick and Coventry. It will be
necessary to procure sites with the appropriate zoning for each station. The distribution system
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will be modified to accommodate the new stations. The estimated distribution cost of this option
is $11,300,000. There will be an additional $3,800,000 in associated transmission costs. This
option exceeded the cost of the preferred option; there are no additional benefits; and the
uncertainty of finding appropriate lots make this option unattractive at this time.

Alternative 2: New 115/12.47kV substation in Cranston

A second alternative considered was the development of a new 115/12.47kV metal clad station
on a site in Cranston near Phenix Avenue. The transmission costs are similar to the preferred
plan, however, the distribution costs to extend feeders from this site to relive the overloaded
feeders and supply lines would be significantly more due to the limited routes available and the
distance from the overloaded facilities. The detail of this option were not fully developed as the
estimated distribution costs far exceeded those of the preferred alternative which was near the
stations with loading issues. This option is also not recommended at this time.

3.7 Safety, Environmental and Project Planning Issues

Safety

All National Grid safety procedures will be followed at the site. This is a green field site and the
majority of the work can be done before the station is energized. Clearances to live equipment
must be maintained.

The equipment and fencing yard will be dimensioned to allow safe access around the yard for
O&M equipment.

A secondary gate, remote from the primary yard entrance, will be provided for emergency
egress from the yard.

The new Metal-Clad Switchgear Power Center (MCSPC) is designed with the switchgear in one
room and the control switchboards in another to minimize personnel exposure to unsafe
conditions. A door is provided between the two rooms as added protection from a fault in the
switchgear area entering unimpeded into the control area.

Protective relays and controls will not be installed on the doors of the switchgear to eliminate
potential personnel exposure to an arc fault condition while performing control or maintenance
activities.

Environmental

As part of the due diligence process, a Phase 1 Environmental Site Assessment (ESA) was
conducted with no Recognizable Environmental Conditions (RECs) found.

An Archaeological site review identified historical raw materials within the bounds of the
proposed substation. A Phase 2 Archaeological site evaluation will be performed for
characterization.

A Storm Water Pollution Prevention Plan (SWPPP) will be required.
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The land parcel has several wetlands. It is likely that the Rhode Island Department of
Environmental Management (RIDEM) freshwater wetlands permitting will be required.

A Soil Erosion and Sediment Control Plan may be required by the City of Warwick.

Planning

A special use permit will be required to use the property for a substation. As part of that permit,
requirements for fencing, driveways, landscape and screening, and setbacks must be met, or
variances applied for and obtained.

The level of Stakeholder Management involvement is high as a result of proximity to abutters.
The team will meet with the City of Warwick and abutters after site plans are finalized. The site
design shall attempt to maintain natural screening to the residential abutters and landscaping
will be provided to enhance the natural screening.
A noise study is being performed using the assumptions of 67 dBA NEMA low noise or 65 dBA
very low noise to limit noise increases at nearby residences to 5 cIBA or less.

3.8 Execution Risk Appraisal

6

Impact Score
Detailed Description of S S Pre-Trigger Mitigation Post Trigger Mitigation

t - ‘ORisk/Op
Strategy Residual Risk

o w o Plan Planportunity .

a

Wctlands mitigation Begin permitting process
as early as possible to

required
by agencIes

3 2 4 6 12 Accept quantify hsk and develop N/A Address w;th offsets
may be greater than mitigation plans and
anticipated designs

Darn recovery may h, Perform Phase 2

2
required for historical Archaeological site

N/A Per/rem Data Recovery
raw material found on

4 2 3 8 12 Accept
evaluation far of material

site tharacterization

Abutters views ol
Address identified

substation,
T-line lnaiae outreach plan

NA abutter Issues with
constmction could cause

3 2 I Accept early
potential solutions early

delays —

Subsurface conditions I Final engineering designConduct geotechnical
N/A to address and milgate4 may include rock aniLor 4 2 2 S Accept studies

ledge —
— I risk

Work with vendor to
avoid schedule impactsCritical material delivery

2 2 tvlitigale
Start bid process early,

N/A andlor revisedelays
— obtain multiple bIds

construction activities
— —

— sequence

Civil work for
ennstmctinn of
substation entrance in
close proximity of
345kv circuit; crews

6
could inadvertently

3 2 2 6 6 Mitigate Develop PHA NIA Revise PHA

make contact with

ennductor causing
circuit outage or
propedydatnage
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3.9 Permitting

.. StatusProbability
. Duration To (Complete! In Estimated

. Required
Permit Name CeainI Likely! Acquire Progress Completion

Unlikel Permit Not Applied Date
!‘A For)

Warwick, RI, Certain 4 Months Not Applied January
Special Use Permit For 2015
Warwick, RI, Curb Certain 3 Months Not Applied February
Cut Permit For 2015
Warwick, RI, Street Certain 3 Months Not Applied February
Opening Permit For 2015
Building Permit Certain 3 Months Not Applied January

For 2015
RIDEM Wetlands Likely 9 Months Not Applied February
Permitting For 2015
EFSB Notice of Certain 4 Months Not Applied May
Intent For 2015

3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications

Based on current schedule the substation will enter service in FY17 and the distribution projects
will be included in each fiscal year’s Annual ISR Filing until that time.

The circuit switcher and wave trap at New London Ave (C04531 3) is 100% PTF.

Wave traps at Johnston (C054436) and W Cranston substations are 100% PTF.

The transmission line tap (C031696) is non-PTF, however assets that are part of the mainline
are PTF. PTF work on the Ti 72S consists of removing existing structure #225 and its
foundation, and installing new structure 225-i approximately 65 feet back from the existing
structure. Structure #225 is a davit arm suspension; Structure #225-1 will be a single pole
deadend tap structure on concrete foundation, supporting two motor operated vertical break
switches. Non-PTF work on the Ti 72S consists of installing a new 3-pole deadend structure on
concrete foundations, and two spans of 477 kcmil ACSR conductor. The tap line will have no
Shieldwire.

Work on Si7lS (C031696) consists of replacing structure #241 with a 20-foot taller structure to
provide clearance below for the tap line. The capacity of structure #241’s existing foundation is
insufficient for the loads applied by the taller pole, and therefore will also need to be replaced.
All work on S171S will be PTF.

Work on 359 consists of replacing structure #201 with a 1 5-foot taller structure to provide
clearance below for the tap line. The capacity of structure #201’s foundation appears to be
sufficient for the loads applied by the taller pole, however, work with the steel pole supplier may
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require retrofitting the foundation with additional anchor bolts. This need will be determined
during step 2B in coordination with the steel pole supplier. All work on 359 will be PTF.

Work on 332 consists of installing phaseraisers at structures #198 and #199 to provide
clearance below for the tap line. Structure #198 will be raised five feet, and structure #199 will
be raised 15 feet. All work on 332 will be PTF.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is placed
in service equal to approximately $3.285M. This is indicative only. The actual revenue
requirement will differ1 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.

3.103 CIAC/Reimbursement

N/A
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3.11.2 Project Budget Summary Table

Project Costs Per Business Plan (Transmission)

Current Planning Hoiton’ :L.

_____ ________

Pdorvrs Yr.1 Yr.2 Yr.3 Yr.4 Yr.4Y.iNP6r I

SM (Actual) 2014115 2015116 2016117 2017118 2016119 i9120
CapEx 0270 0560 0450 0.000 1.280
OpEx 0.001 0.020 0.000 0.000 0.021
Removal 0.002 0.020 0000 0.000 0.022
Total Cost in Bus, Plan 0 273 0.600 0450 0.000 1.323

Variance (Business Plan-Project Estimate)

cunent Planning Horizon
PriorYrs Yr.1 Yr.2 Yr.3 Yr.4 ‘0.5 Yr.S+

SM (Actual) 2014/15 2015116 2016/17 2017118 2018/19 2019/20 Total
CapEx 0.000 0.029 (0.149) (0.788) (0.908)
OpEx 0.000 0.018 (0.010) (0.010) (0.002)
Removal 0.000 (0.048) (0.070) (0.030) (0.148)
Total Cosi in Bus. Plan 0.000 (0.001) (0.229) (0.828) (1.058)

Project Costs Per Business Plan (Distribution)

Cunnt PlannIng Horizon
Pdoryrs Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

SM (Actual) 2014/15 2015116 2016/1? 2017/18 2018/19 2019/20 Total
CapEx 0.409 2.300 2.600 0.200 0.000 0.000 0.000 5.509
OpEx 0.018 0.101 0.134 0.014 0.000 0.000 0.000 0.267
Removal 0.000 0.102 0.188 0.028 0.000 0.000 0 000 0.318
Total Cost in Bus. Plan 0.427 2.503 2.922 0.242 0.000 0.000 0.000 6.094

Variance (Business Plan-Project Estimate)

cunant Planning HorIzon
PriorYrs ‘0.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

SM (Actual) 2014115 2015116 2016117 2017118 2016119 2019120 Total
CapEx 0.000 0.450 (3.232) (5.050) 0.000 0.000 0.000 (7.832)
OpEx 0.000 0.042 (0.110) (0.061) 0.000 0.000 0.000 (0.129)
Removal 0.000 (0.098) (0.912) (0.326) 0.000 0.000 0.000 (1.336)
Total Cost in Bus. Plan 0.000 0.394 (4.254) (5.437) 0.000 0.000 0.000 (9.297)

3. 11.3 Cost Assumptions

These cost estimates are based on planning grade (+1- 25%). Project sanction Cost estimates
will be developed after final design is completed.
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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

This is not an NPV project.

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 business to support the project.

Department Individual Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year business
plan or emergent work

Investment Planning Michelle Park Endorses relative to
transmission 5-year business
plan or emergent work

Resource Planning Jim Patterson Endorses D-Line resources,
cost, estimate, schedule and
Portfolio alignment

Resource Planning Mark Phillips Endorses D-Sub and T-Sub
resources, cost, estimate,

. schedule and Portfolio
alignment

Engineering I Design John Gavin Endorses substation scope,
design, conformance with
design standards

Engineering / Design Mark Browne Endorses transmission line
scope, design, conformance
with design standards

Engineering / Design Len Swanson Endorses substation scope,
design, conformance with
design_standards

Page 18 of 24
New London Ave Partial Sanction.doc
Uncontrolled When Printed

DIV 4-4 Attachment: Page 40 of 656

REDACTED



nationaigridUS Sanction Paper

Engineering I Design Alan Labarre Endorses scope, estimate, and
schedule with the company’s
goals, strategies, and
objectives

Engineering / Design Carol Sedewitz Endorses scope, estimate, and
schedule with the company’s
goals, strategies, and
objectives

Project Management Tim Moore Endorses Resources, cost
estimate, schedule

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

Function Individual
Finance Keith Fowler
Regulatory Peter Zschokke
Jurisdictional Delegates Jennifer Grimsley I Nabil Hitti
Procurement Art Curran
Control Center Michael Gallagher
Control Center Will Houston

4 Appendices

4.1 Sanction Request Breakdown by Project

SM C028920 C031696 C028921 C030161 C054764 C045313 C054434 C054436 Total

CapEx 2.525 0.425 6.610 0.578 0.052 0.100 0.100 0.100 10.490
OpEx 0.018 0.001 0.349 0.002 0.002 0.000 0.000 0.000 0.372
Removal 0.000 0.000 1.654 0.070 0.005 0.000 0.000 0.000 1.729
Total 2.543 0.426 8.613 0.650 0.059 0.100 0.100 0.100 12.591
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4.2 Other Appendices

Figure 1 - Central Rhode Island West Study Area
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Figure 2 - Geographic Location of New London Ave Subsiation
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Figure 5 — Proposed 12.47kv Distribution Mainline Feeders
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Title: Lee St Substation Retirement Sanction Paper #: USSC-1 3-285

Project#: C050758, C051118 Sanction Type: Partial Sanction

gyg, The Narragansett Electric Co. Date of Request: 09/17/2013

Author: Jack P. Vaz Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: Marc Bristol

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of projects C050758 and C051 118 in the amount
$0.500M with a tolerance of +/- 10% for the purposes of Engineering, Material, and
initial construction activities.

The sanction amount is $0.500M broken down into:
$0.490M Capex
$0.000M Opex
$0.01 CM Removal

NOTE the potential investment of $1 .10CM with a tolerance of -25% to ÷25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of Engineering.

2 Prolect Detail

2.1 Project Description, Justification, Customer Issues, Drivers and Benefits
Lee Street is a 13.8/4.16kv substation with a single 7.0 MVA transformer supplying
three feeders. It serves approximately 2,586 customers with 4.10MW of load in the City
of Pawtucket. This station is one of eleven 13.8/4.16kV substations in the Pawtucket
area. These stations are primarily single metal-clad switchgear modules supplied by a
single LTC transformer.

It is difficult to take stations of this type out of service for routine maintenance due to the
single transformer nature of the design. The loads on the 4.16kv distribution stations
are backed up through the use of feeder ties from adjacent stations. The existing
feeder tie capacity is not always sufficient to offload a station to facilitate maintenance.
In addition, there is no metering in these stations to accurately determine feeder or
station loading making operating these stations even more difficult.
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In general, the 4.16kV distribution circuits are installed on the same poles as the 13.8kV
distribution circuits in areas where both voltages exist. Many of the 4.1 6kV transformers
are dual voltage transformers and ready for conversion to the 13.8kV system.

The metal-clad switchgear at Lee Street substation has been identified for replacement
in accordance with the Metal-clad Switchgear Strategy. The metal-clad switchgear was
manufactured in 1949. The bus insulation is of an inferior design and is prone to failure.
The gaskets show signs of moisture ingress and rust on the flooring. The flooring is
warped making it difficult to rack the breakers in and out. One breaker is out-of-service
due to a recent failure and two others have been refurbished recently due to failures.
One breaker is obsolete and targeted for replacement via our Circuit Breaker and
Recloser Program. The transformer is on our Watch List and is PCB contaminated.
The high side of the transformer is connected to the substation supply via an oil switch
contained in a metal enclosure. These enclosures have a high failure rate and are
being removed from the system on a programmatic basis. The low side of the
transformer is connected via enclosed bus, known as throat connected, making this
transformer difficult to replace in the event of a failure.

The primary driver of this project is asset condition of the metal-clad switchgear.
Replacing these units will reduce the risk of failure and possible customer interruptions
while maintaining reliability in the area. The secondary driver is safety. The new and
more modern metal-clad switchgear designs have a reliable insulation system that
reduces the probability of bus failures. They are manufactured with a robust arc
resistant design, come equipped with remote racking devices, and have the ability to
provide proper grounding and isolation for worker safety.

The recommended plan to address the concerns at Lee Street is to retire the station.
The station load will be supplied from the existing area 13.8kV distribution system thru
conversions and the use of pole mounted step-down transformers. This is the most
economical approach for this area and in-line with the long term plan for this area to
continue to expand the 13.8kV distribution system. This project removes all substation
equipment from Lee Street, foundations, substation yard fence and turns the site into a
greenfleld.

2.1.1 Alternative: Replace the Metal Clad switchgear and Power Transformer

This plan would replace the metal clad switchgear at the station. The transformer would
be replaced with a conventional transformer (throat connection would be removed), and
the high side oil switch would be removed and replaced with a high side recloser. New
ductline and feeder getaway cables would be installed from the new switchgear to each
riser pole. Each feeder would be cutover from the existing switchgear to the new
switchgear. The conceptual estimate of this plan is $2.960M.

This plan assumes there is sufficient space in the substation yard to allow for the
installation of the new switchgear and transformer while maintaining the existing station
in service during construction. Because the cost of this plan is significantly higher than
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the recommended plan, a real estate review has not been performed to determine if
there is sufficient real estate to install the new equipment while the existing station
remains in-service. If this alternative plan was to be implemented a full real estate and
legal review would be performed

2.2 Investment Recovery

2.2.1 Customer Impact
This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $O.146M. 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

3.1 Summary of Projects:
Project Type Estimate Amount

Project Number (Elec only) Project Title ($M)
C050758 D-Line Lee St Substation Retirement $ 0.950
C051 118 D-Sib Lee St_Substation_Retirement $ 0.150

Total $ 1.100

3.2 Associated Projects:
N.A.

3.3 Prior Sanctioning History (including relevant approved Strategies):
NA.

3.4 Category:

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory This project supports the company’s Metalclad Asset
Replacement Strategy

0 Policy- Driven

0 Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: 41
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Primary Risk Score Driver:

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 NIA

Complexity Score: 19

4 Financial

4.1 Business Plan:

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

Business Plan? approved
: Business

Plan ($)
Dist — Current 5
year Spending Plan 0 Yes 0 No 0 Over 0 Under 0 NA Si .349M
FY14-18 Budget

While specific Lee Street metal-clad replacement projects were not included in the
business plan, general metal-clad replacement costs are in included in the business
plan under Project Funding Number C032583. The values above represent the portion
of C032583 associated with Lee Street Substation.

4.1.1 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.

4.2 CIAC I Reimbursement
N.A.

4.3 Cost Summary Table
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Project Yr. 1 Yr.2 Yr.3 Yr.4 Yr. 5 Yr. 6÷
Project Estimate
Number Project Title Level (%) Spend Prior Yrs 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

Lee St CapEx - 0.010 0.090 0.630 - - - 0.730

C050758 Substation +1-25% OpEx - - - 0.100 - - - 0.100
Removal - - - 0.120 - - - 0.120Retirement
Total - 0.010 0.090 0.850 - - - 0.950

C051 118 +1- 25%

Current Planninq Horizon (SM

CapEx - 0.010 0.090 0.630 - - - 0.730
OpEx - - - 0.100 - - - 0.100Total Project Sanction
Removal - - 0.010 0.260 - - - 0.270
Total - 0.010 0.100 0.990 - - - 1.100

4.4 Project Budget Summary Table

Project Costs per the Business Plan are the portion of Costs associated with C032583

Project Costs per Business Plan

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

(Actual) 2013114 2014/15 2015/16 2016/17 2017/18 2018/19 Total
CapEx $ - $ 0.350 $ 1.303 $ 0.600 $ 0.125 $ - $ - $ 2.378
OpEx $ - $ 0.004 $ 0.013 $ 0.006 $ 0.001 $ - $ - $ 0.024
Removal $ - $ 0.007 $ 0.026 $ 0.012 $ 0.003 $ - $ - $ 0.048
Total Cost in Bus. Plan $ - $ 0.361 $ 1.342 $ 0.618 $ 0.129 $ - $ - $ 2.449

Variance (Business Plan-Project Estimate)

Current Planning Horizon (SM)
PdorYrs Yr. 1 Yr2 Yr.3 Yr.4 Yr. 5 Yr.6+
(Actual) 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

CapEx $ - $ 0.340 $ 1.213 $ (0.030) $ 0.125 $ - $ - $ 1.648
OpEx $ - $ 0.004 $ 0.013 $ (0.094) $ 0.001 $ - $ - $ (0.076)
Removal $ - $ 0.007 $ 0.016 $ (0.248) $ 0.003 $ - $ - $ (0.222)
Total Cost in Bus. Plan $ - $ 0.351 $ 1.242 $ (0.372) $ 0.129 $ - $ - $ 1.349
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5 Key Milestones:

Milestone Target Date: (MonthlYear)

Start Preliminary Engineering Dec 2013

Planning Sanction Aug 2014

Engineering Design Complete Feb 2015

Project Sanction Mar 2015

Construction Start Apr2015

Construction Complete Mar 2016

Project Closure Report Jun 2016

6 Statements of Support

6.1.1 Supporters

Role Name Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year plan or
emergent work

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

Resource Planning Jim Patterson Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

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

Distribution Asset Alan LaBarre Endorses scope, design.
Management conformance with design

standards
Engineering/Design Len Swanson Protection and

Telecommunications
Project Management Tim Moore Endorses Resources, cost

estimate, schedule
Project Management Sonny Anand Endorses Resources, cost

estimate, schedule
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6.1.2 Reviewers

Reviewer List Name
Finance Smith, Kim
Regulatory Katsh, Gideon N
Jurisdictional Delegates Grimsley, Jennifer L.

Procurement Curran, Art
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7. Decisions:

(a) APPROVE the investment of $0.500M and a tolerance of ÷1- 10% for Preliminary
Engineering.

(b) NOTE the potential investment of $1.1 0DM and a tolerance of +1- 25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of preliminary engineering.

(c) NOTE that Marc Bristol is the Project Manager and has the approved financial
delegation to undertake the activities stated in (a).

Signature....LJ Date...f..7/U.
Executive Sponsor — Marie Jordan, Senior Vice President, Network Strategy
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8. Other Appendices:

nationaigrid

8.1 Sanction Request Breakdown by Project
$M C050758 C051118 Total

CapEx $0.49 $0.00 $0.49
OpEx $0.00 $0.00 $0.00

Removal $0.00 $0.01 $0.01
Total $0.49 $0.01 $050

8.2 Figures

Lee St SubetaUon Retirement Partial Sanctian.doc
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Title: Cottage St Substation Retirement Sanction Paper #: USSC-1 3-294

Project #: C050760, C051 126 Sanction Type: Partial Sanction

Operating
The Narragansett Electric Co. Date of Request: 09/24/2013Company:

Author: Jack P. Vaz Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: Marc Bristol

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of projects C050760 and C051126 in the amount
50.50CM with a tolerance of +1- 10% for the purposes of Engineering, Materials, and
initial construction activities.

The sanction amount is $0.500M broken down into:
$0.490M Capex
$O.000M Opex
$0.010M Removal

NOTE the potential investment of Si .280M with a tolerance of +/- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of Engineering.

2 Prolect Detail

2.1 Project Description, Justification, Customer Issues, Drivers and Benefits
Cottage Street is a 13.8/4.16kV substation with a single 7.0 MVA transformer supplying
three feeders. It serves approximately 3,400 customers with 6.5 MW of load in the City
of Pawtucket. This station is one of eleven 13.8/4.16kV substations in the Pawtucket
area. These stations are primarily single metal-clad switchgear modules supplied by a
single LTC transformer.

It is difficult to take stations of this type out of service for routine maintenance due to the
single transformer nature of the design. The loads on the 4.16kV distribution stations
are backed up through the use of feeder ties from adjacent stations. The existing
feeder tie capacity is not always sufficient to offload a station to facilitate maintenance.
In addition, there is no metering in these stations to accurately determine feeder or
station loading making operating these stations even more difficult.
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In general, the 4.1 6kV distribution circuits are installed on the same poles as the 13.8kV
distribution circuits in areas where both voltages exist. Many of the 4.16kV transformers
are dual voltage transformers and ready for conversion to the 13.8kV system.

The metal-clad switchgear at Cottage Street substation has been identified for
replacement in accordance with the Metal-clad Switchgear Strategy. The metal-clad
switchgear was manufactured in 1969. The bus insulation is of an inferior design and is
prone to failure. These enclosures have a high failure rate and are being removed from
the system on a programmatic basis.

The primary driver of this project is asset condition of the metal-clad switchgear. Metal-
clad switchgear manufactured prior to the 1970’s comprise of paper taped bus
insulation that is prone to voids and partial discharge. Additionally, gaskets become
deteriorated allowing moisture into the switchgear. Metalclad switchgear of this vintage
are equipped with obsolete breakers and are at a higher risk of failure. Addressing
these units will reduce the risk of failure and possible customer interruptions while
maintaining reliability in the area.

The secondary driver is safety. Metal-clad switchgear of this vintage requires manual
racking and due to warped flooring and deterioration of the metal-clad housing, it is
difficult to rack breakers in and out for maintenance. In addition, compartment isolation
and grounding is difficult. The new and more modern metal-clad switchgear designs
have a reliable insulation system that reduces the probability of bus failures. They are
manufactured such that arc flash exposure is reduced. They are equipped with remote
racking devices, and have the ability to provide proper grounding and isolation for
worker safety.

The recommended plan to address the concerns at Cottage Street is to retire the
station. The station load will be supplied from the existing area 13.8kV distribution
system thru conversions and the use of pole mounted step-down transformers. This is
the most economical approach for this area and in-line with the long term plan for this
area to continue to expand the 13.8kV distribution system. This project removes all
substation equipment from Cottage Street, equipment foundations, substation yard
fence and turns the site into a greenfield.

2.1.1 Alternative: Replace the Metal Clad switchgear

This plan would replace the metal-clad switchgear at the station. New duetline and
feeder getaway cables would be installed from the new switchgear to each riser pole.
Each feeder would be cutover from the existing switchgear to the new switchgear. The
conceptual estimate of this plan is $2.100M.

This plan assumes there is sufficient space in the substation yard to allow for the
installation of the new switchgear while maintaining the existing switchgear in service
during construction. Because the cost of this plan is significantly higher than the
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recommended plan, a real estate review has not been performed to determine if there is
sufficient real estate to install new equipment while keeping the existing station in-
service. If this alternative plan was to be implemented a full real estate and legal review
would be performed.

2.2 Investment Recovery

2.2.1 Customer Impact

This project results in an indicative first full year revenue requirement when
placed in service equal to approximately $0.182M. This is indicative only.
revenue requirement will differ, depending upon the timing of the next rate
the timing of the next filing in which the project is included in rate base.

3 Related Projects, Scoring, Budgets

the asset is
The actual

case and/or

3.1 Summary of Projects
Project Type Estimate Amount

Project Number (Elec only) Project Title ($M)
C050760 D-Line Cottage St Substation Retirement $ 1.130
C051126 D-Sub Cottage St Substation Retirement $ 0.150

Total $ 1 .280

3.2 Associated Projects:

N.A.

3.3 Prior Sanctioning History (including relevant approved Strategies):
NA.

3.4 Category:

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory This project supports the company’s Metal-clad Asset
Replacement Strategy

0 Policy- Driven

, 0 Justified NPV

3.5 Asset Management Risk Score
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Asset Management Risk Score: 41

Primary Risk Score Driver:

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: 19

4 Financial

4.1 Business Plan:

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

Business Plan? approved
Business
Plan ($)

Dist — Current 5
year Spending Plan 0Yes ONo Oover 0 Under 0NA $1.169M
FY14-18 Budget

NOTE: While specific Cottage Street metal-clad replacement projects were not
included in the business plan, general metal-clad replacement costs are included in the
business plan under Project Funding Number C032583. The values above represent
the portion of C032583 associated with Cottage Street Substation.

4.1.1 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.

4.2 CIAC I Reimbursement
NA.
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4.3 Cost Summary Table

nationaigrid

Current Planning Horizon ($M)
Project Yr. 1 Yr. 2 Yr. 3

Project Estimate
Number Project Title Level (%) Spend 2013/14 2014/15 2015/16 Total

CapEx 0.010 0.100 0.800 0.910

c05o76o
Cottage St Substation

/ 25%
OpEx . 0.100 0.100

Retirement Removal - 0.120 0.120
Total 0,010 0100 1.020 1.130

0.010
0.010

0.140
0.140

0.150
0.150

CapEx 0.010 0.100 0.800 0.910
. . OpEx - - 0.100 0.100Total Project Sanction

Removal - 0.010 0.260 0.270
Total 0.010 0.110 1.160 1.280

4.4 Project Budget Summary Table

Project Costs per the Business Plan are the portion of costs associated with C032583

Project Costs per Business Plan

Current Planning Horizon ($M)
PriorYrs Yr. I Yr.2 Yr.3 Yr.4 Yr. 5 Yr6+
(Actual) 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

CapEx $ . $ . $ - $ 0.350 $ 1.303 $ 0.600 $ 0.125 $ 2.378
OpEx $ - $ - $ - $ 0.004 $ 0.013 $ 0.006 $ 0.001 $ 0.024
Removal $ - $ $ $ 0.007 $ 0.026 $ 0.012 $ 0.003 $ 0.048
Total Cost in Bus. Plan $ . $ . $ $ 0.361 $ 1.342 $ 0.618 $ 0.129 $ 2.449

Variance (Business Plan-Project Estimate)

Current Planning Horizon ($M)
PriorYrs Yr. 1 Yr. 2 Yr.3 Yr.4 Yr. 5 Yr.6+
(Actual) 2013/14 2014/15 2015116 2016/17 2017/16 2018/19 Total

CapEx $ - $ (0.010) $ (0.100) $ (0.450) $ 1.303 $ 0.600 $ 0.125 $ 1.468
OpEx $ . $ . $ . $ (0.097) $ 0.013 $ 0.006 $ 0.001 $ (0.076)
Removal $ . $ - $ (0.010) $ (0.253) $ 0.026 $ 0.012 $ 0.003 $ (0.222)
Total Cost in Bus. Plan $ $ (0.010) $ (0.110) $ (0.800) $ 1.342 $ 0.618 $ 0.129 $ 1.169

C051 126 Cottage St Substation
Retirement

CapEx

+/- 25%
OpEx
Removal
Total

Page 5of 11
DIV 4-4 Attachment: Page 95 of 656

REDACTED



Short Form Sanction Paper

5 Key Milestones:

nationaigrid

6.1.1

Milestone Target Date: (MonthlYear)

Start Preliminary Engineering - Distribution Jan 2014

Start Preliminary Engineering - Substation Apr 2014

Distribution Design Complete Aug 2014

Substation Engineering Complete Jan 2015

Project Sanction Mar2015

Construction Start Apr2015

Construction Complete Mar 2016

Project Closure Report Aug 2016

Statements of Support6

Supporters

Role Name Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year plan or
emergent work

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

Resource Planning Jim Patterson Endorses Resources, cost
estimate, schedule, and

: Portfolio Alignment
Engineering/Design John Gavin Endorses Substation scope,

design, conformance with
design standards

Distribution Asset Alan LaBarre Endorses scope, design,
Management conformance with design

standards
Engineering/Design Len Swanson Protection and

Telecommunications
Project Management Tim Moore Endorses Resources, cost

estimate, schedule
Project Management Sonny Anand Endorses Resources, cost

estimate, schedule
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6.1.2 Reviewers

Reviewer List Name
Finance Smith, Kim
Regulatory Katsh, Gideon N
Jurisdictional Delegates Grimsley, Jennifer L.
Procurement Curran, Art
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7. Decisions:

(a) APPROVE the investment of $0.SOOM and a tolerance of +1- 10% for
Engineering, Materials, and initial construction activities.

(b) NOTE the potential investment of $1 .280M and a tolerance of +1- 25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of engineering.

(c) NOTE that Marc Bristol is the Project Manager and has the approved financial
del,agafion to undertake the activities stated in (a).

signature...4.:.
Exçcutive Sponsor — Marie Jordan, SVP Network Strategy
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8. Other Appendices:

8.1 Sanction Request Breakdown by Project
$M C050760 C051126 Total
CapEx $0.49 $0.00 $0.49
OpEx $0.00 $0.00 $0.00
Removal $0.00 $0.01 $001
Total $0.49 $0.01 $0.50

8.2 Figures
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I IRURD Stone Ridge Acres Sanction Paper#: USSC-13-317Title: Phase 2

Project #: C049462 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: 11/19/2013Company:

Author: John Cerulli Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: Jim Patterson

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of project C049462 in the amount S0.900M with a
tolerance of +1- 10% for the purposes of engineering, material purchase and initial
construction activities including cable insulation injection.

The sanction amount is $0.900M broken down into:
$0.700M Capex

‘SO.lOOM Opex
$0.IOOM Removal

NOTE the potential investment of $1 .900M with a tolerance of +1- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of Engineering
and Injection.

2 ProiectDetaH

2.1 Project Description, Justification, Customer Issues, Drivers and Benefits
Stone Ridge Acres URD in East Greenwich, Rhode Island has received four outages in
three years and is a candidate for injection or replacement based on the URD/UCD
Primary Cable Strategy.

This project would install 1400’ of new URD cable to create loops that enable injection
without customer outages, inject 29,000’ of cable and replace cable that could not be
injected. Work includes injection of the attached Signal Ridge URD. See attached one-
line and GIS sketch.

Page 1 of 10
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2.1.1 Alternatives:

Alternative 1:

Complete replacement was estimated at S6.OM.

2.2 Investment Recovery

2.2.1 Customer Impact
This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $O.312M. 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

3.1 Summary of Projects:

Project Type Estimate Amount
Project Number (Elec only) Project Title (SM)

C049462 Distribution Line IRURD Stone Ridge Acres Phase 2 $ 1.900
Total $ 1.900

3.2 Associated Projects:

Project Number Project Title EstimateAmount

Total $ -

3.3 Prior Sanctioning History (including relevant approved Strategies):

Date Governance Sanctioned Paper Title Sanction Type
Body Amount

5/16/13 Powerplant 0.100 None Preliminary
Engineering

IRURD Stone Ridge Acres Phase 2doc
Page 2 of 10

DIV 4-4 Attachment: Page 103 of 656

REDACTED



nationaigridShort Form Sanction Paper

3.4 Category:

Category Reference to Mandate, Policy, or NPV Assumptions
URD/UCD Primary Cable Strategy

0 Mandatory

0 Policy- Driven

0 Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: 36

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: 17
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4 Financial

4.1 Business Plan:

nationaigrid

Business Plan Project included Over I Under Business Project Cost

Name & Period in approved Plan relative to

Business Plan? approved

Business

Plan ($)
FY15-FY19New 1.791M

England

Distribution a
0 Yes 0 No 0 Over 0 Under 0 NA

Sub-transmission

Electricity Business

Plan

4.1.1 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.

4.2 CIAC I Reimbursement

Yr. 1 Yr.2 Yr.3 Yr.4 Yr. 5 Yr.6
$M Prior Yrs 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

IciAc/Rembursement $ . $ . $ - $ - $ - $ - $ . $ -

4.3 Cost Summary Table
Current Pta.inq Hofln (SM)

Prject Yr.I Yr.2 Yr.3 Yr.4 Vr.5 Yr.6.
Prnje atriate
N’r,ber Pr&eci Title Level (%l Soend Pr.cr Yrs 2013114 2014115 2015/16 2015/17 2017/18 201&l9 Total

CapEs . . 0.200 0.500 0.500 . . 1500

Co49462 IRURD Stone Ridge Acres st Lv) (e.g. OpEx . . 0050 0.050 0.100 . . 0.200
Phase 2 ./.10%) Removal . . 0.050 0.050 0.100 . . 0200

Total . . 0. 0.600 1.000 . . 1.900

CapEs . . 0.200 0.500 0.800 . . 1.5001
Thtal p.ve sarr on .

. 0.050 0.050 0.100 . . 0200 I)
Removal . . 0.050 0.050 0.100 .

- 0.2%J
Totel . . 0.300 0,600 l.C00 . . 19%
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4.4 Project Budget Summary Table

Project Costs per Business Plan

_________ _________ _________

Current Planning Horizon ($M)

_________ _______

PriorYrs Yr.1 Yr.2 Yr.3 Yr.4 Yr. 5 Yr.6+
(Actual) 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

CapEx $ - $ $O.043$ - $0.043$ - $- $0086
0pEx $ . $ - $0.006$ - $0.006$ . $ - $O.013
Removal $ . $ $0.005$ $0.005$ $ . $0010
Total Cost in Bus. Plan $ . $ $ 0.055 $ $ 0.055 $ - $ - $ 0.109

Variance (Business Plan-Project Estimate)

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

(Actual) 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total
CapEx $ - $ - $ (0.157) $ (0.500) $ (0.757) $ - $ - $ (1.414)
OpEx $ - $ . $ (0.044) $ (0.050) $ (0.094) $ - $ - $ (0.187)
Removal $ . $ - $ (0.045) $ (0.050) $ (0.095) $ - $ - $ (0.190)
Total Cost in Bus. Plan $ . $ . $ (0.245) $ (0.600) $ (0.945) $ - $ - $ (1.791)

5 Key Milestones:

Milestone Target Date:
(MonthlYear)

Make Ready Design Complete 6/14
Make Ready Construction Complete 12/14
Injection Design Complete 3/15
Injection Complete 9/15
Replacement Design Complete 3/16
Replacement Construction Complete 3/17
Closure 6/17

RURD Stone Ridge Acres Phase 2doc
Page 5 of 10

DIV 4-4 Attachment: Page 106 of 656

REDACTED



Shod Form Sanction Paper nationalgrid
6 Statements of Support

6.1.1 Supporters

Role Name Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year plan or
emergent work

Resource Planning Jim Patterson Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Distribution Asset Alan LaBarre Endorses scope, design,
Management conformance with design

standards
Project Management Tim Moore Endorses Resources, cost

.______________________________________________ estimate, schedule

6.1.2 Reviewers

Reviewers read the paper for content I language and recommends edits if
necessary.

Reviewer List Name
Finance Fowler, Keith
Regulatory Katsh, Gideon N.
Jurisdictional Delegates Grimsley, Jenifer L.
Procurement Curran, Art
Control Center Gallagher, Mike

Page 6 of 10
IRURD Stone Ridge Acres Phese 2.doc

DIV 4-4 Attachment: Page 107 of 656

REDACTED



Shod Form Sanction Paper nationaig rid

7. Decisions:

(a) APPROVE the investment of $0.900M and a tolerance of +1- 10 % for
engineering, material purchase and initial construction activities including cable
insulation injection.

(b) NOTE the potential investment of $1 .90CM and a tolerance of +1- 25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTE that Jim Patterson is the Project Manager and has the approved financial
delegation to undertake the activities stated in (a).

Signature... Date
Executive Sponsor — Marie Jordan, Senior Vice President, Network Strategy
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& Other Appendices:

8.1 Sanction Request Breakdown by Project (Partial Sanction only)

SM C049462 Total
CapEx $0.70 $0.70
OpEx $0.10 $0.10
Removal $0.10 $0.10
Total $0.90 $0.90

RURD Stone Ridge Acres Phase 2doc
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8.2 URD One-line
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Acres Phase 2
East Greenwich,
C049462
Inject 29000 \ i
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A-Phase: 1 50. Five
8-Phase: 100 Two
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nationaigrid
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8.3 URD GIS Print

I
I
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I
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nationaigrid
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Title: IRURD Silver Maple Phase 2 Sanction Paper#: USSC-13-318

Project #: C049356 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: 11/19/2013Company:

Author: John Cerulli Sponsor: Cheryl A. Warren

Utility Service: ElectricityT&D Project Manager: Jim Patterson

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of project C049356 in the amount $D.400M with a
tolerance of +/- 10% for the purposes of engineering, material purchase and initial
construction activities including cable insulation injection.

The sanction amount is 50.40GM broken down into:
$0.300M Capex
$0.050M Opex
$0.050M Removal

NOTE the potential investment of Si .i DOM with a tolerance of ÷/- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of Engineering
and Injection.

2 Proiect Detail

2.1 Project Description, Justification, Customer Issues, Drivers and Benefits
Silver Maple Drive URD in Coventry, Rhode Island has received three outages in three
years and is a candidate for injection or replacement based on the URD/UCD Primary
Cable Strategy.

This project would install 500’ of new URD cable to create loops that enable injection
without customer outages, inject 15,500’ of cable and replace cable that could not be
injected. See attached one-line and GIS sketch.

Page 1 of 10
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2.1.1 Alternatives:

Alternative 1:

Complete replacement was estimated at$3.1M.

2.2 Investment Recovery

2.2.1 Customer Impact
This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately SO.164M. 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 Proiects, Scoring, Budgets

3.1 Summary of Projects:

Project Type Estimate Amount
Project Number (Elec only) Project TItle ($M)

0049356 Distribution Line IRURD Silver Maple Phase 2 $ 1.100
Total $ 1.100

3.2 Associated Projects:

Project Number Project Title Estimate Amount

Total $ -

3.3 Prior Sanctioning History (including relevant approved Strategies):

Date Governance Sanctioned Paper Title Sanction Type
Body Amount

5/16/13 Powerplant 0.100 None Preliminary
Engineering

IRURD Silver Maple Phase 2.dcc
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3.4 Category:

Category Reference to Mandate, Policy, or NPV Assumptions
URD/UCD Primary Cable Strategy

0 Mandatory

0 Policy- Driven

0 Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: 36

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 GLow Complexity 0 N/A

Complexity Score: 17

Page 3 of 10
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4 Financial

4.1 Business Plan:

nationaigrid

Business Plan Project included Over! Under Business Project Cost

Name & Period in approved Plan relative to

Business Plan? approved

Business

Plan ($)
FY15-FY19New 1.045M

England

Distribution and
0 Yes 0 No 0 Over 0 Under 0 NA

Sub-transmission

Electricity Business

Plan

4.1.1 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.

4.2 CIAC I Reimbursement

Yr. 1 Yr. 2 Yr. 3 Yr.4 Yr. 5 Yr.6+
SM Prior Yrs 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

ICIAC/Reimbursement $ - $ - $ - $ - $ - $ - $ - $ -

4.3 Cost Summary Table
Curem Plaw,na Hrq ISMI

I Prec1 Yr.I Yr.2 Yr.3 Yr.3 Yr.5 Yr.6+
PrcecI I I Er.mata
Numbs, I Proeot’te I Level 1%) SrL PñorYrs 2011114 2014/15 2015/16 2015/17 2017118 2015/19 Toga]

CasEs - - 0100 0.200 06C-0 - . 09%

0049356 Silver Maple Phase 2
jEst Lv4 (5.9. 0p . . . 0.050 0.050 - - 0100

I 10%) Removal . . . 0.050 0.050 - - 0.100
Th!L___ . . 0.1% 0.303 0.700 . - 1.1%

F 0aoE - . 0.100 ooo o.s . T - ( o.gl
I DoEs . - 0.0501 0.050 . T - I 0.1031I Tol Proect Sanc_on

Renova] - . 0.050 I 0.050 . I . 1 0.1% I[ fr . . 0.1% 0.3001 0.700
- . ( 1.1001
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4.4 Project Budget Summary Table

Project Costs per Business Plan

nationaigrid

Current Planning Horizon ($M)

5 Key Milestones:

Milestone Target Date:
(MonthlYear)

Make Ready Design Complete 6/14
Make Ready Construction Complete 12/14
Injection Design Complete 3/15
Injection Complete 9/15
Replacement Design Complete 3/16
Replacement Construction Complete 3/17
Closure 6/17

Prior Yrs
(Actual)

Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5
2013/14 2014115 2015/16 2016/17 2017/18 2018/19 Total

Yr. 6 +

CapEx $ - $ - $0.043$ - $ - $ - $ - $0043
OpEx $ - $ - $0.006$ - $ - $ - $ - $0006
Removal $ - $ - $0.005$ - $ - $ - $ - $0005
Total Costin Bus. Plan $ - $ - $ 0.055 $ - $ - $ - $ - $ 0.055

Variance (Business Plan-Project Estimate)

current Planning Horizon ($M)
PriorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

(Actual) 2013/14 2014/15 2015/16 2016/17 201 7/18 2018/19 Total
CapEx $ - $ - $ (0.057) $ (0.200) $ (0.600) $ - $ - $ (0.857)
OpEx $ - $ - $ 0.006 $ (0.050) $ (0.050) $ - $ - $ (0.094)
Removal $ - $ - $ 0.005 $ (0.050) $ (0.050) $ - $ - $ (0.095)
Total cost in Bus. Plan $ - $ - $ (0.045) $ (0.300) $ (0.700) $ - $ - $ (1.045)

IRuRD Silver Maple Phase 2.doc
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6 Statements of Support

6.1.1 Supporters

Role Name Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year plan or
emergent work

Resource Planning Jim Patterson Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Distribution Asset Alan LaBarre Endorses scope, design,
Management conformance with design

standards
Project Management Tim Moore Endorses Resources, cost

estimate, schedule

6.1.2 Reviewers

Reviewers read the paper for content I language and recommends edits if
necessary.

Reviewer List Name
Finance Fowler, Keith
Regulatory Katsh, Gideon N.
Jurisdictional Delegates Grimsley, Jenifer L.
Procurement Curran, Art
Control Center Gallagher, Mike
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7. Decisions:

(a) APPROVE the investment of $0.400M and a tolerance of +1- 10 % for
engineering, material purchase and initial construction activities including cable
insulation injection.

(b) NOTE the potential investment of $1.100M and a tolerance of +1- 25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTE that Jim Patterson is the Project Manager and has the approved financial
delegation to undertake the activities stated in (a).

Signature4 ... Date.//!L..
Executive Sponsor — Marie Jordan, Senior Vice President, Network Strategy
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8. Other Appendices:

8.1 Sanction Request Breakdown by Project (Partial Sanction only)

$M C049356 Total
CapEx $0.30 $0.30
OpEx $0.05 $0.05
Removal $0.05 $0.05
Total $0.40 $0.40

IRURD Silver Maple Phase 2.doc
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8.2 URD One-line
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8.3 URD GIS Print

IRURD Silver Maple Phase 2doc
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Title: IRURD High Hawk Sanction Paper#: USSC-13-323

Project #: C047829 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: 11/19/2013Company:

Author: John Cerulli Sponsor: Cheryl A. Warren

Utility Service: Electricity T&D Project Manager: Jim Patterson

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of project C047829 in the amount $O.600M with a
tolerance of +1- 10% for the purposes of engineering, material purchase and initial
construction activities including cable insulation injection.

The sanction amount is $0.600M broken down into:
S0.500M Capex
$0.OSOM Opex
$0.050M Removal

NOTE the potential investment of $1 .200M with a tolerance of ÷1- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of Engineering
and Civil Construction.

2 Prolect Detail

2.1 Project Description, Justification, Customer Issues, Drivers and Benefits
High Hawk URD in East Greenwich, Rhode Island is a candidate for proactive injection
as part of the URD/UCD Primary Cable Strategy. URD was also recommended as a
candidate by Operations due to having four outages in three years between 2007 and
2009 and long radial configuration on two of threephases. This proactive project may
be deferred to a later date if a reactive project that addresses known outages becomes
ready for construction.

Two of three phases at High Hawks URD are radial. This project would install a junction
box to enable injection on all three phases, inject 24,300’ of cable, and replace cable
that can not be injected. See attached one-line and GIS sketch.
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2.1.1 Alternatives:

Alternative 1:

Complete replacement was estimated at $4.86M.

2.2 Investment Recovery

2.2.1 Customer Impact
This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $O.200M. 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 (Elec only) Project Title ($M)

C047829 Distribution Line IRURD High Hawk $ 1.200
TotaT $ 1.200

3.2 Associated Projects:

Project Number Project Title EstimateAmount

Total $ -

3.3 Prior Sanctioning History (including relevant approved Strategies):

Date Governance Sanctioned Paper Title Sanction Type
Body Amount

1/31/13 Powerplant 0.550 None Partial

IRURD High Hawk.doc
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3.4 Category:

Category Reference to Mandate, Policy, or NPV Assumptions
URD/UCD Primary Cable Strategy

0 Mandatory

0 Policy- Driven

0 Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: 36

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: 17
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4 Financial

4.1 Business Plan:

nationaigrid

Business Plan Project included Over! Under Business Project Cost

Name & Period in approved Plan relative to

Business Plan? approved

Business

Plan ($)
FY15 - FY19 New 0.20gM

England

Distribution and
. . QYes ONo QOver OUnderONA

Sub-transmission

Electricity Business

Plan

4.1.1 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.

4.2 CIAC! Reimbursement

Yr. 1 Yr.2 Yr. 3 Yr. 4 Yr. 5 Yr6÷
$M Prior Yrs 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

IclAc/Reimbursement $ . $ - $ - $ - $ - $ . $ - $ -

4.3 Cost Summary Table

Current Planning Horizon ($M)
Prolect Yr. I Yr,2 Yr.3 Yr.4 Yr.5 Yr.6

ProlecI bumate
Number Prolecl Tite Level 1%) Spend PriorYrs 2013/14 2014/15 201916 201917 2017118 201919 Total

CapEx . . 0.050 0.450 0.500 - - 1,000

0047829 IRURD High Hawk 1r9’ Xoval : : : g:g : :
Total . . 0.050 0.550 0.600 . . 1.200

I CapEx I - . 1 0.050 0.450 0.500 . . 1.0001
I apEx I . . I . 0.050 0.050 . . o,ioalTotal Projecl Sanction

Removal I . . 1 . 0.050 0.050 . . 0.1001

I Total ( . . ] 0,050 0.550 0.600 . . 1.200]
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4.4 Project Budget Summary Table

Project Costs per Business Plan

5 Key Milestones:

nationaigrid

Current Planning Horizon ($M)

Milestone Target Date:
(MonthlYear)

Make Ready Design Complete 6/14
Make Ready Construction Complete 3/15
Injection Design Complete 3/15
Injection Complete 9/15
Replacement Design Complete 3/16
Replacement Construction Complete 3/17
Closure 6/17

Prior Yrs Yr. 1

(Actual) 2013114 2014/15 2015/16 2016/17 2017/18 2018/19 Total

Yr.2 Yr.3 Yr.4 Yr,5 ‘fr6+

CapEx $ - $ $0.043$0.680$ . $ . $ $0723

OpEx $ . $ . $0.O11$O.170$ . $ - $ $0181

Removal $ . $ . $0.005$0.082$ - $ - $ $0087
Total Cost in Bus. Plan $ . $ $ 0.059 $ 0.932 $ $ . $ $ 0.991

Variance (Business PIan.Project Estimate)

current Planning Horizon ($M)

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

(Actual) 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

CapEx $ - $ - $ (0.007) $ 0.230 $ (0.500) $ - $ . $ (0.277)

OpEx $ - $ - $ 0.011 $ 0.120 $(0.050)$ - $ $ 0.081

Removal $ . $ - $ 0.005 $ 0.032 $ (0.050) $ - $ . $ (0.013)

Total Cost in Bus. Plan $ $ - $ 0.009 $ 0.382 $ (0.600) $ $ . $ (0.209)

IRURD High Hawkdoc
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6 Statements of Support

6.1.1 Supporters

Role Name Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year plan or
emergent work

Resource Planning Jim Patterson Endorses Resources, cost
estimate, schedule, and
Portfolio Alignment

Distribution Asset Alan LaBarre Endorses scope, design,
Management conformance with design

standards
Project Management Tim Moore Endorses Resources, cost

estimate, schedule

6.1.2 Reviewers

Reviewers read the paper for content / language and recommends edits if
necessary.

Reviewer List Name
Finance Fowler, Keith
Regulatory Katsh, Gideon N.
Jurisdictional Delegates Grimsley, Jenifer L.
Procurement Curran, Art
Control Center Gallagher, Mike

RURD High Hawkdoc
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7. Decisions:

(a) APPROVE the investment of $0.600M and a tolerance of +1- 10 % for
engineering, material purchase and initial construction activities including cable
insulation injection.

(b) NOTE the potential investment of $1 .200M and a tolerance of +1- 25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTE that Jim Patterson is the Project Manager and has the approved financial
delegation to undertake the activities stated in (a).

SignatuL..’ Date.
Executive Sponsor — Marie Jordan, Senior Vice Presid nt, Network Strategy
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8. Other Appendices:

8.1 Sanction Request Breakdown by Project (Partial Sanction only)

SM C047829 Total
CapEx $0.50 $0.50
OpEx $0.05 $0.05
Removal $0.05 $0.05
Total $0.60 $0.60

IRURD High Hawk.doc
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8.2 URD One-line

nationaigrid

High Hawk Estates URD
East Greenwich, RI
Project C047829
Proactive injection
24300’.
Replace what can
not be injected.

Install

junction
box to enable

injection

t

I
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8.3 URD GIS Sketch

nationaigrid

High Hawk in Coventry
CO 47 8 2 9
Make Ready FY14
and Injection FY15, —24,300’
Off poles 78 and 96 Frenchtown Rd

IRURD High Hawkdoc
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.
Volt Var Optimization

Sanction Paper #: USSC-14-009 v4• Title. Demonstration Project
C046352, C052708, Sanction Type: Partial SanctionProject#:
C053111/INVP 3752

Operating The Narragansett Electric Co. Date of Request: JaW 26, 2016
Company:

John E. Gavin
Vice PresidentAuthor: John Skrzypczak Sponsor:
Electric Asset
Management

Utility Service: Electricity T&D Project Manager: John Skrzypczak

I Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction of projects C046352, C052708, and C0531 11 in the
amount $5.435M with a tolerance of +1- 10% for the purposes of final engineering,
procurement of materials, IS implementation and design and construction activities.

The sanction amount is $5.435M broken down into:
$4.961M CapEx
$0.398M OpEx
$O.076M Removal

NOTE the potential investment of $6.235M with a tolerance of +1- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of the Tower
Hill design.

1.2 Project Summary

Through these projects, National Grid will pursue a Volt VAR Optimization (WO)
Demonstration Project in the state of Rhode Island. National Grid has selected Utilidata
to supply centralized control functionality designed to optimize the operation of existing
and new reactive resources as well as various voltage regulation devices on seven
distribution feeders selected for the demonstration project.
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2 Project Detail

nationaigrid

2.1 Project Description

Infrastructure Development

Table 1 shows Putnam Pike distribution infrastructure development, which includes the
installation of voltage regulators, capacitor banks, and step-down transformer
removals/installations and associated area voltage conversion, The area voltage
conversion calls for one 4kV voltage regulator to be removed and approximately 4200
circuit feet to be converted to 12.47kV.

The Putnam Pike substation regulator controllers will be replaced with Beckwith M
2001 D units, which meet current standards and enables device supervisory control.

Table 2 shows the recommended Tower Hill distribution infrastructure
which includes the installation of voltage line regulators and capacitor
no recommended work at the substation.

Tower Line Step-down Capacitor Cap Controls Convert Load
Hill Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 9 3
Remove
Replace 16 23

TABLE 2: TOWER HILL ASSETS

Table 3 summarizes the total infrastructure development on the circuits out of Putnam
Pike and Tower Hill substations. Figures 1-5 shows electrical one-lines of specific asset
locations for the various feeders involved in the demonstration project.

Total Line I Step-down Capacitor Cap Controls Convert Load
Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 1 18 7
Remove I

Page 2 of 18

TABLE 1: PUTNAM PIKE ASSETS

development
banks. There is
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Total Line Step-down Capacitor Cap Controls Convert Load
Regulators Transformers Banks (SEL 734B) (ml) Balancing

LReplace I I 3 I 27 0.80 43
TABLE 3: TOTAL ASSETS

IS Scope
• Survey and design for establishing radio network between 40 field devices in

Putnam pike (Line Voltage regulators, Line Voltage monitors and Capacitor bank
controllers) with station.

• Establish Multi-Protocol Label Switch (MPLS) network connectivity between
station and Northborough data center server location.

• Establish authentication mechanism for the radios using existing Smart grid
Authentication servers.

• 1 router/i Out of Band at each Nooseneck and Peck Hill towers to support the
new circuit

• Establish MPLS network connectivity from Tower Hill and Putnam Pike
substations to Northborough data center server location.

• Installation o software and testing connectivity between systems
(hardware installation and commissioning being managed by Engineering team
and configuration b ), setting up ESP network for server
components in data center.

• Establish network connectivity between the National Grid EMS Network and
system.

• Implement Secure Shell File Transfer Protocol to facilitate the (daily or weekly)
transfer data for Measurement & Verification analysis.

• Provide access to Engineering and users for support and maintenance
of field devices, System, and network devices through the IPSEC
VPM.

• Track potential benefits from deployment and infrastructure development costs to
enable future system planning.

2.2 Benefits

The benefits of distribution feeder reactive support and voltage regulation are well
known and individual capacitor installations and voltage regulators can be justified to
maintain service voltage within required limits and to release capacity on T&D assets. It
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is believed that a more refined control system will allow the Company to meet its service
quality requirements while reducing system losses and reducing customer energy
consumption. However, National Grid has not yet evaluated the potential for achieving
these additional benefits to be derived from advanced WO control systems and
strategies utilizing centralized control algorithms.

This project is recommended at this time for the following reasons:
• To quantify the potential operational benefits from these systems as stated by the

manufacturer in order to improve service to National Grid customers
• To understand potential synergies with other rapidly developing uses of advanced

technology on power distribution systems
• To understand how application of these systems could be integrated with existing

guidelines to meet current objectives for volt/VAR infrastructure
• To guide system planners on potential benefits from this type of deployment
• To understand system performance when distribution is out of normal configuration

Direct benefits the demonstration project seeks to quantify are as follows:
• Reduction in system losses
• Reduction in customer energy use
• Improvement in voltage performance
• Reduction in feeder demand
• Improved flexibility to meet NE ISO pf performance
• Improved planning & operations capability as a result of increased system

performance monitoring

The criteria used for selecting the distribution feeders that are proposed in the
demonstration project are as follows:
• 1 5kV feeder class
• Some level of existing automation Energy Management System (EMS) at

substation
• Existing Line capacitors
• At least one set of line regulators on a feeder sewed by a target substation

Table 4 shows the characteristics of an average Rhode Island feeder with comparison
to the feeders that were selected. The selected feeders tended to be longer than the
average feeder due to the desire to evaluate a feeder that had distribution line
regulators installed.

IwH
II

I I

Feeder #of I
i Selection Feeders Customers I OH Miles UG Miles 3 OH Cap 3PH

Miles Banks kVAR Line

Analysis Regs
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\\f0

Feeder # of Total . . 3Ph OH CapCustomers . OH Miles UG Miles . kVAR LineSelection Feeders Miles Miles Banks
Analysis — Regs

e1r2 222 1,789 23.8 20.1 3.8 7.9 3.6 2804.8 0.09

RI Target —

Sample 51 2,031 38.0 32.1 5.9 11.3 4.3 3,066.7 0.37
Averages —

Test
Sample 7 2286 47.5 40.4 6.6 13.8 4.9 3,800.0 0.4

Averages —

Test
Sample 7 16,000 332.1 282.5 46.3 96.9 34.0 26,600.0 3.00
Totals

TABLE 4: WO SELECTION ANALYSIS

The selected feeders for this demonstration project are Putnam Pike
in the northern area. In the southern area
were selected. Although the 88F7 feeder
were assembled from the portions of existing
feeder 30F2) that will be used to establish its

Required infrastructure development was determined to address existing concerns
related to thermal, voltage, and reactive performance before advanced WO could be
executed.

2.3 Business & Customer Issues

National Grid has identified that continuing with the hardware poses a significant
risk to the budget and schedule of the project for the Tower Hill area. To complete the
project, has requested an additional six(6) 3 party towers to estabHsh network
communications. This is beyond what the project budget can support, both from a one
time cost, as well as ongoing OPEX in the form of leases. National Grid has identified a
subsection of the Tower Hill region where the RE surveys are already complete, and no
additional towers are required. National Grid proposes to finish this area with
devices (14), but to utilize cellular communications for the remaining devices (25). This
cellular network will be modeled after the infrastructure deployed in WSES, and is
expected to be significantly less expensive than continuing the network. The
cellular option will not be a ‘mesh’ network, but will still meet the functional requirements
of the project.

Page 5 of 18

38F1, 38F3, 38F5
Tower Hill 88F1, 88E3, 88F5, and the 88E7
is not yet in service, Its circuit characteristics

circuits (including the Lafayette substation
normal configuration.
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2.4 Alternatives

Alternative 1: Do Nothing

This solution was rejected after a comprehensive project study report was completed
to evaluate the benefits of current National Grid volt VAR management methods
versus this proposed advanced volt VAR management solution with two-way
communications and a centralized algorithm controlling voltage regulators and
capacitor banks. The results of this report were presented to internal stakeholders
as well as the Rhode Island Public Utilities Commission staff. Note, the internal
study recommended pursuing this projects advanced volt var management solution
in lieu of remaining with the currently used method.

2.5 Investment Recovery

Investment Recovery will be through standard rate recovery mechanisms.

2.5.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $1.152M. 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

3.1 Summary of Projects
. Project Type . . Estimate AmountProject Number Project Title

(Elec only) (SM)
C046352 0-Line VVO Pilot DisthbutiDn 4.604
C052708 D-Sub vvo Pilot Substation 0.217
c053111 IS vvo Pilot IS 1.414

Total 6.235

3.2 Associated Projects

N/A
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3.3 Prior Sanctioning History

Describe previous sanctions for the projects included in the scope of this paper (Newest
to Oldest).

. Potential . ToleranceGovernance Sanctioned . . SanctionDate Project Paper TitleBody Amount TypeInvestment
0612312015 USSC $4.239M $4.913M Volt Var Partial

Optimization
Demonstration
Project

1110412014 USSC $3.000M $4.795M Volt Var Partial
Optimization
Demonstration
Project

0111412014 USSC $1.200M $4.232M Volt Var Partial
Optimization
Demonstration
Project

1210312013 Powerplant $0.500M NIA Volt Var Rob +50%
Optimization Sheridan, -25%
Demonstration DOA

. Project

Note: The RF Network design could not be implemented as originally planned and
required an increased number of RF Devices, towers and IS infrastructure to become
operational. This increase in scope is the main cause of the overall project estimate
increase.
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3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

o Mandatory

0 Policy- Driven Advanced Volt Var Management

o Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 36

Primary Risk Score Driver: (Policy Driven Projects Only)

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

3.6 Complexity Level

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

Complexity Score: 25

3.7 Next Planned Sanction Review

Date (Monthlvear) Purpose of Sanction Review
6/2016 Project Sanction
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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

FY17-21 NE
($)

Distribution 0 Yes 0 No 0 Over 0 Under 0 NA $O.120M
Capital Plan

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

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

4.2 CIACI Reimbursement

N/A

4.3 Cost Summary Table

Current Plwv*,g Horizon (SM)

*Note there is a recurring annual IS OpEx cost of SO.289M starting in FYI 5 for maintaining
Security, Network WAN components, units, servers, hardware, and software
licensing.

Page 9 of 18

Project Yr. I Yr.2 Yr.3 Yr.4 Yr.5 Yr. 6+
Project Estimale
Number Project Title Leel (%) Spend PrIor Yrs 2016117 2017118 2018/19 2019/20 2020(21 2019/20 Total

CapEx 3.314 1.000 . . . . . 4.314

0046352 WO Pilot Distribution : : :
Total 3604 1.000 - . - .

- 4.604

C052708 VVC Pilot Substation

CapEx
Est L4 (e.g.
t/- 25%)

0053111

O.2l7
OpEx
Remoel

WO PHol

Total 0.2 17

EM LI te.g.
+(- 25%)

CapEx
OpEx

1.065 0.145

Reniorol
0.177

Total f

0,217

0.007
1.269 0.145

0.217

1.230 I

CEx 4.6161 1.145 . 1 . 5.761 I
OpEx 0.3981 - 1 - 0.3981Total Project Sanction
Remool 00761 - . . 1 . . . 0.076 I
Total 50901 1.145 . - I - 6235j

I 0.177
0.007
1.4 14
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4.4 Project Budget Summary Table

Project Costs per Business Plan

nationaigrid

Current Planning Horizon (SM)

Page 10 of 18

SM
Prior Yrs
(Actual)

Yr. 1
201 6/17

Yr. 2
2017/18

Yr. 3 Yr.4 Yr. 5 Yr. 6 +

201 8/19 2019/20 2020/21 2021/22 Total
CapEx 4.616 0.852 0.000 0.000 0.000 0.000 0.000 5.468
OpEx 0.398 0.075 0.000 0.000 0.000 0.000 0.000 0.473
Remoal 0.076 0.098 0.000 0.000 0.000 0.000 0.000 0.174
Total Cost in Bus. Plan 5.090 1.025 0.000 0.000 0.000 0.000 0.000 6.115

Variance (Business Plan-Project timate)

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 (0.293) 0.000 0.000 0.000 0.000 0.000 (0.293)
OpEx 0.000 0.075 0.000 0.000 0.000 0.000 0.000 0.075
Removal 0.000 0.098 0.000 0.000 0.000 0.000 0.000 0.098
Total Cost in Bus. Plan 0.000 (0.120) 0.000 0.000 0.000 0.000 0.000 (0.120)
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5 Key Milestones

• Target Date:Milestone
(MonthlYear)

Partial Sanction 01/2014
Construction Start 07/20 14
Partial Sanction 06/20 15
IS Construction and implementation Complete - CC 09/2015
Partial Sanction 01/2016
Final Engineering Complete 05/2016
Project Sanction 06/2016
Construction Complete 1 1/2016

[ Project Closure 03/2017

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 DiConza, Glen Endorses relative to 5-year

business plan or emergent work
Resource Planning Wyman, Anne Endorses Resources, cost

Phillips, Mark estimate, schedule, and Portfolio
Alignment

Asset Management I Planning Labarre, Alan T. Endorses scope, estimate, and
schedule with the company’s
goals, strategies, and objectives

Project Management Schneller, Andrew 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 (Dist) Fowler, Keith
Regulatory Zschokke, Peter
Jurisdictional Delegates Patterson, Jim

Control Center Gallagher, Michael
Procurement Curran, Art
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7 Decisions

(a) APPROVE the investment of S5.435M and a tolerance of ±1- 10% for purposes of
final engineering, procurement of materials, IS implementation and construction
activities

(b) NOTE the potential investment of $6.235M and a tolerance of +1-25%, contingent
upon submittal and approval of a Project Sanction paper following completion of the
Tower Hill design.

(c) NOTE that John Skrzypczak is the Project Manager and has the approved
financial delegation o undertake the activities stated in (a).

SignatureC Z. Date..
Executive Sponsor — Marie Jordan, Senior Vice President, Electric Process and

Engineering
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

$M C046352 C052708 C053111 Total
CapEx 3.514 0.217 1.230 4.961
OpEx 0.221 0.000 0.177 0.398
Removal 0.069 0.000 0.007 0.076
Total 3.804 0.217 1.414 5.435
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8.2 Figures

nationaigrid

33P1 Fecdr AiArLodt,

I i##iv.o I

in -v

W*04 \
fl 034k’ +
tAll 007 IA

‘lick

I’

•03
sI’4

colOn
roil OS,

114#@P
Pt—

0007
i300’
ic—i

00414,
92
Ponr’fl,

I 413

Pi3McIlOiflj

‘$4

.4.
034 a
so, to
134 CA

JMi

LW

104’ Its, so,

AOTE.00

PIt

we

023
Pb,c V.o. 02
tAt

S IS’?

03050
0033

P00157 POt

l4’J%

Lv.

44237
Pt

Page 14 of 18

C,
-

AoIPStA
10-v,• #4

Pc-in I
‘.5’

I’.S’p .qrW

00.30
P2-il

I O’?S

“‘Ii,
•04

—Afl,

- 3000

007543 I 007144
Pg’s I
Pn’lPki I PA0I9fl4

#07070 4
PS1.Td I

W.At.1045 5.5

11047

#07002

#07341

#07000 torn.’ PA.
nil,
930.5700.
Poe

‘44043
IS
PS)
1045404

I,..
Ml
ow, I. Ii

#06103 r—

S

Fm

,

(0000 Zr’- Ii, 7•

Oc,04

‘104014 - •0

•3&’3Feae.

_____

‘F-JO’. I
‘ISO ‘$4 OtOS 044

,E,nsrs,o 04

14

-

lc4013
Pt —
Srt1 P0324
J 0044111* —

‘
•Putnar’ pike

OTO

in, +
•;Pj’,t’o I

114040

-

itt_t

38F1

Imo P 071fl

10.

0” 05 ‘1.004
tt PlO. tjj

•flT-I 2

rh 02

•i

‘3W) .2i .‘‘a4 a

14 a015755
--

‘flit
-

Pot

I

_________

34k’’iil
11711 130
flOck a’04 —

—54

1045P 4 A,

JO 03
Ii 34

A—n

14o’ ,Wt.r’’

II

______

404001
•0’

Paw
7,1114#An014w

pt3o
.ini‘3

LAM

rt” I
-i°

40 40

F-I” P07040 40 Cl
.tOIiil

0.14

001011
Pal,

it-I’ — —

‘00340

“SW I
0,—i 4FS-..

Pil •

05t1; 0
P114

hi

38F3

#04040 400400
P46 P30
05401 U

WO Partial Sanction v4
Uncontrorled When Printed

DIV 4-4 Attachment: Page 165 of 656

REDACTED



Short Form Sanction Paper nationaigrid

Page 15 of 18

Tower till

38F5 Feeder

— —

In
I—

4&2 • L__4 .,o.,
mw-I

--V
.snJ

P213 Cad Rd

Install
I 1UD%VArc;.

N

6

P’#cnam Pth,

•47
—p..

P45 DanIelson
Install I.VN

•SBFI Feeder

38F5

33F1

r

634034
FlIt

1i3F3

‘In

613125
‘I’
It.— It.

Cat.aly Tie II
!S!N fl1

88F1

NO Partial Sanction v4
Uncontrolled When Phnted

DIV 4-4 Attachment: Page 166 of 656

REDACTED



I-.
C)Q

.
(Ut0UmtZt0Co

Ia)Ct,
C0Ct,
C

I

EaD

H

C
C

2

I

•

1

I
t

C
C

£

-
2

z

r0CDa)C
)

CU
0

r0)

2
w-cVUU

a!

aI0
1

H

-cVwU
-

U0

zVaI-
I’

S0
-

DIV 4-4 Attachment: Page 167 of 656

REDACTED



Short Form Sanction Paper nationaigrid
• 30F2 Feeder

• COMMENTS

8SF?

NKG,re,RI-I%
I 5Mw Wu,4 luibire

A
P1MPonP

Coul

N1d

C3F2

p2r- I

• 011072
1J14

We

dOll

01106 TreC’Jro

Ten Red Rd

red rod
Pt,

6101176
F”

6111117
PHIl

Tee OulRO

5t3O2 22211-05 IC4 21

Lofoyste

18F5

88F7
r5

Page 17 of 18
\0’O PartIal SancUon v4
Uncontrolled When Printed

DIV 4-4 Attachment: Page 168 of 656

REDACTED



-o 0 CD CD C -
‘

0 0 0 0 0 -t t CD 0 ci
)

C 8
°

a
a p.

DIV 4-4 Attachment: Page 169 of 656

REDACTED



DIV 4-4 Attachment: Page 170 of 656

REDACTED



DIV 4-4 Attachment: Page 171 of 656

REDACTED



DIV 4-4 Attachment: Page 172 of 656

REDACTED



DIV 4-4 Attachment: Page 173 of 656

REDACTED



DIV 4-4 Attachment: Page 174 of 656

REDACTED



DIV 4-4 Attachment: Page 175 of 656

REDACTED



DIV 4-4 Attachment: Page 176 of 656

REDACTED



DIV 4-4 Attachment: Page 177 of 656

REDACTED



DIV 4-4 Attachment: Page 178 of 656

REDACTED



DIV 4-4 Attachment: Page 179 of 656

REDACTED



DIV 4-4 Attachment: Page 180 of 656

REDACTED



DIV 4-4 Attachment: Page 181 of 656

REDACTED



DIV 4-4 Attachment: Page 182 of 656

REDACTED



DIV 4-4 Attachment: Page 183 of 656

REDACTED



DIV 4-4 Attachment: Page 184 of 656

REDACTED



DIV 4-4 Attachment: Page 185 of 656

REDACTED



DIV 4-4 Attachment: Page 186 of 656

REDACTED



DIV 4-4 Attachment: Page 187 of 656

REDACTED



nationaigridShort Form Sanction Paper

. 1 Volt Var Optimization Sanction Paper
USSC-14-009 v2Title. Demonstration Project

C046352, C052708,
Sanction Type: Partial SanctionProject t C0531 1 1/INVP 3752

Operating
The Narragansett Electric Co. Date of Request: November 4, 2014Company:

John E. Gavin
Author: John Skrzypczak Sponsor: Vice President

Asset Management

Utility Service: Electricity T&D Project Manager: John Skrzypczak &
Keir Mcintyre

I Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction of projects C046352, C052706, and C0531 11 in the
amount 53.00CM with a tolerance of +1- 10% for the purposes of final engineering,
procurement of materials, IS implementation and design and construction activities.

The sanction amount is $3.000M broken down into:
S2.900M CapEx
50.05CM OpEx
50.05CM Removal

NOTE the potential investment of $4.795M with a tolerance of +1- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of IS
implementation and design.

1.2 Project Summary

Through these projects, National Grid will pursue a Volt VAR Optimization (VVO)
Demonstration Project in the state of Rhode Island. National Grid has selected Utilidata
to supply centralized control functionality designed to optimize the operation of existing
and new reactive resources as well as various voltage regulation devices on seven
distribution feeders selected for the demonstration project.
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2 ProiectDetail

2.1 Project Description

Please note that the results of the study may have an impact on the
Distribution Line design and associated costs.

Infrastructure Development

Table 1 shows Putnam Pike distribution infrastructure development, which includes the
installation of voltage regulators, capacitor banks, and step-down transformer
removals/installations and associated area voltage conversion. The area voltage
conversion calls for one 4kV voltage regulator to be removed and approximately 4200
circuit feet to be converted to 12.47kV.

The Putnam Pike substation regulator controllers will be replaced with Beckwith M
2001 D units, which meet current standards and enables device supervisory control.

. . CapPutnam Line Step-down Capacitor Controls Convert Load
Pike Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 9 4
Remove 1
Replace 3 3 11 0.80 20

TABLE 1: PUTNAM PIKE ASSETS

Table 2 shows the recommended Tower Hill distribution infrastructure development
which includes the installation of voltage line regulators and capacitor banks. There is
no recommended work at the substation.

Tower Line Step-down Capacitor Cap Controls Convert Load
Hill Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 9 3
Remove

i Replace 16 23
TABLE 2: TOWER HILL ASSETS

Table 3 summarizes the total infrastructure development on the circuits out of Putnam
Pike and Tower Hill substations. Figures 1-5 shows electrical one-lines of specific asset
locations for the various feeders involved in the demonstration project.
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Total Line Step-down Capacitor Cap Controls Convert Load
Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 18 7
Remove 1
Replace 3 3 27 080 43

TABLE 3: TOTAL ASSETS

IS Scone
• Survey and design for establishing radio network between 40 field devices in

Putnam pike (Line Voltage regulators, Line Voltage monitors and Capacitor bank
controllers) with station.

• Establish Multi-Protocol Label Switch (MPLS) network connectivity between
station and Northborough data center / server location.

• Establish authentication mechanism for the radios using existing Smart grid
Authentication servers.

• 1 router/i Out of Band at each Nooseneck and Peck Hill towers to support the
new circuit

• Establish MPLS network connectivity from Tower Hill and Putnam Pike
substations to Northborough data center / server location.

• Installation of software and testing connectivity between systems
(hardware installation and commissioning being managed by Engineering team
and configuration ), setting up ESP network for server
components in data center.

• Establish network connectivity between the National Grid EMS Network and
system.

• Implement Secure Shell File Transfer Protocol to facilitate the (daily or weekly)
transfer data for Measurement & Verification analysis.

• Provide access to Engineering and users for support and maintenance
of field devices, System, and network devices through the IPSEC
VPM.

• Track potential benefits from deployment and infrastructure development costs to
enable future system planning.

2.2 Benefits
The benefits of distribution feeder reactive support and voltage regulation are well
known and individual capacitor installations and voltage regulators can be justified to
maintain service voltage within required limits and to release capacity on T&D assets. It
is believed that a more refined control system will allow the Company to meet its service
quality requirements while reducing system losses and reducing customer energy
consumption. However, National Grid has not yet evaluated the potential for achieving
these additional benefits to be derived from advanced VVO control systems and
strategies utilizing centralized control algorithms.
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This project is recommended at this time for the following reasons:
• To quantify the potential operational benefits from these systems as stated by the

manufacturer in order to improve service to National Grid customers
• To understand potential synergies with other rapidly developing uses of advanced

technology on power distribution systems
• To understand how application of these systems could be integrated with existing

guidelines to meet current objectives for volt/VAR infrastructure
• To guide system planners on potential benefits from this type of deployment
• To understand system performance when distribution is out of normal configuration

Direct benefits the demonstration project seeks to quantify are as follows:
• Reduction in system losses
• Reduction in customer energy use
• Improvement in voltage performance
• Reduction in feeder demand
• Improved flexibility to meet NE ISO pf performance
• Improved planning & operations capability as a result of increased system

performance monitoring

The criteria used for selecting the distribution feeders that are proposed in the
demonstration project are as follows:
• 1 5kV feeder class

• Some level of existing automation Energy Management System (EMS) at
substation

• Existing Line capacitors
• At least one set of line regulators on a feeder served by a target substation

Table 4 shows the characteristics of an average Rhode Island feeder with comparison
to the feeders that were selected. The selected feeders tended to be longer than the
average feeder due to the desire to evaluate a feeder that had distribution line
regulators installed.

vvO —

3PHFeeder #
Customers OH Miles UG Miles

3Ph OH Cap
kVAR LineSelection Feeders Miles Banks

RegsAnalysis —

RI 15kV
222 1789 23.8 20.1 3.8 7.9 3.6 2,804.8 0.09Averages

RI Target —

Sample 51 2,031 38.0 32.1 5.9 11.3 4.3 3,066.7 0.37
Averages —
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wo F
3PHFeeder # of Total 3Ph OH Cap

kVAR LineOH Miles UG MilesCustomers
Selection Feeders Miles Miles Banks

RegsAnalysis
Test I

Sample 7 2286 47.5 40.4 6.6 13.8 4.9 3,800.0 0.4
Averages —___________

Test
Sample 7 16,000 332.1 282.5 46.3 96.9 34.0 26,600.0 3.00
Totals

TABLE 4: WO SELECTION ANALYSIS

The selected feeders for this demonstration project are Putnam Pike 38F1, 38F3, 38F5
in the northern area. In the southern area Tower Hill 88F1, 88F3, 88F5, and the 88F7
were selected. Although the 88F7 feeder is not yet in service, Its circuit characteristics
were assembled from the portions of existing circuits (including the Lafayette substation
feeder 30F2) that will be used to establish its normal configuration.

Required infrastructure development was determined to address existing concerns
related to thermal, voltage, and reactive performance before advanced WO could be
executed.

2.3 Alternatives

Alternative 1: Do Nothing

This solution was rejected after a comprehensive project study report was completed
to evaluate the benefits of current National Grid volt VAR management methods
versus this proposed advanced volt VAR management solution with two-way
communications and a centralized algorithm controlling voltage regulators and
capacitor banks. The results of this report were presented to internal stakeholders
as well as the Rhode Island Public Utilities Commission staff. Note, the internal
study recommended pursuing this project’s advanced volt var management solution
in lieu of remaining with the currently used method.

2.4 Investment Recovery

Investment Recovery will be through standard rate recovery mechanisms.

2.4.1 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $Q.827M. This is indicative only. The actual
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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, Scorina. Budaets

3.1 Summary of Projects

. Project Type . . Estimate AmountProject Liumber Project Title(Elec only) (SM)
C016352 D-Line VVO Pilot Distribution 3011
C052708 D-Sub VVO Pilot Substation 0 176
C053111 IS VVO Pilot IS 1 608

Total 1795

3.2 Associated Projects

N/A

3.3 Prior Sanctioning History

Date Governance Sanctioned Paper Title Sanction Type
Body Amount

01/14/2014 I USSC $1 .200 M Volt Var Optimization Partial Sanction
Demonstration
Project

12/03/2013 Power Plant $0.500 M Volt Var Optimization Rob Sheridan,
Demonstration DOA
Project
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3.4 Category

nationaigrid

Category Reference to Mandate, Policy, NPV, or Other

0 Mandatory

0 Policy- Driven

0 Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 36

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 Complexity 0 Low Complexity 0 N/A

Complexity Score: 25

3.7 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
01/2015 Project Sanction
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4 Financial

4.1 Business Plan

nationaigrid

Business Plan Project included
Project Cost

Name & Period approved Business Over! Under Business relative to

Plan? Plan approved
Business Plan

Capital
($)

Investment Plan, 0 Yes 0 No 0 Over 0 Under 0 NA $2.835M
FY2015-FY2019

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

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

4.2 CIAC / Reimbursement

N/A

4.3 Cost Summary Table

Current Planning HoI1zon ($MJ

__________________________

*Note there is a recurring annual IS OpEx cost of SO.289M starting in FYI 5 for maintaining
Security, Network WAN components, units, servers, hardware, and software
licensing.

Page 8 of 17

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

Project Estimate
Number Project flUe Leel (%) Spend PhorYn 2014/15 2015/16 2016)17 2017118 2018(19 2019/20 Total

CapEs 0.019 1.790 0.830 2.639
. . . . Est H (e.g. OpEx . 0.060 0.060 . . . . 0.120C046352 VVO Pilot Distnbution

44 10%) RemoaI - 0.142 0.110 . - . . 0.252
Total 0.0i9 1.992 1000 . . . 3.011

0052708 VVO Pilot Substation

CapEs
Est H (e.g.
*1- 10%)

0.004
OpEx

0053111

0.172

Rem ool

WO Pilot IS

Total i___________0.004

Est L4 (e.g.
+1- 10%)

CEx

0.172

GoEs
0.034 1.288

R,ioej
Tctal

0.176

0.289

0.034 1.574

0.176

1.3 19

CapEs 0.057 3.247 0.830 . - . - 4.134
.

. OpEx . o.34g 0060 . . . - 0.409Total Project Saiction
Remmel - 0142 0110 . - . . 0.252
Total 0.057 3738 1000 . - . . 4.795

0.289

1.606
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4.4 Project Budget Summary Table

Project Costs per Business Plan

_________ _________ _________

Current Planning Horizon (SM)

_________ _______

PriorYrs Yr. 1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
(Actual) 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 Total

CapEx 0.000 1.200 0.420 0.000 0.000 0.000 0.000 1.620
OpEx 0.000 0.084 0.029 0.000 0.000 0.000 0.000 0.113
Removal 0.000 0.168 0.059 0.000 0.000 0.000 0.000 0.227
Total Cost in Bus. Plan 0.000 1.452 0.508 0.000 0.000 0.000 0.000 1.960

Variance (Business Plan-Project Estimate)

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

SM (Actual) 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 Total
CapEx (0.057) (2.047) (0.410) 0.000 0.000 0.000 0.000 (2.514)
OpEx 0.000 (0.265) (0.031) 0.000 0.000 0.000 0.000 (0.296)
Removal 0.000 0.026 (0.051) 0.000 0.000 0.000 0.000 (0.025)
Total Cost in Bus. Plan (0.057) (2.286) (0.492) 0.000 0.000 0.000 0.000 (2.835)

5 Key Milestones

Milestone Target Date: (Month/Year)
Partial Sanction 01/2014
Construction Start 07/20 14
Final Engineering Complete 10/2014
Partial Sanction 1 1/20 14
IS Construction and implementation Complete - CC 12/ 2014
Project Sanction 0 1/2015
Construction Complete 08/2015
Project Closure 0 1/2016

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 DiConza, Glen Endorses relative to 5-year

business plan or emergent work
Resource Planning Mokey, Mike Endorses Resources, cost

estimate, schedule, and Portfolio
Alignment

Asset Management / Planning Labarre, Alan T. Endorses scope, estimate, and
schedule with the company’s
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________________________

goals, strategies, and objectives
Project Management Moore, Timothy Endorses Resources, cost

estimate, schedule
Business Relationship Manager Aneja, Aman For respective portfolio only:

1. Review & Endorse IS
Investment Proposals
2. Ensure IS Stakeholders
approvals are obtained

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

Reviewer List Individual
Finance (Dist) Fowler, Keith
Finance (IS) Benson, Chip
Regulatory Zschokke, Peter
Jurisdictional Delegates Patterson, Jim
Control Center Gallagher, Michael
Procurement Curran, Art
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7 Decisions

(a) APPROVE the investment of $3.000M and a tolerance of +1- 10% for purposes of
final engineering, procurement of materials, IS implementation and construction
activities

(b) NOTE the potential investment of $4.795M and a tolerance of +1-25%, contingent
upon submittal and approval of a Project Sanction paper following completion of IS
implementation and design.

(c) NOTE that John Skrzypczak (C046352, C052708) and Keir McIntyre
(C0531 I 1/INVP 3752) are the Project Managers and have the approved financial
delegation to undertake the activities stated in (a).

5ignature....L
:Dat.t

Executive Sponsor Cheryl A. arren, Senior Vice P esident, Network Strategy
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

$M C046352 C052708 C053111 Total
CapEx 1.900 0.170 0.830 2.900
OpEx 0.050 0.000 0.000 0.050
Removal 0.050 0.000 0.000 0.050
Total 2.000 0.170 0.830 3.000

Page 12 of 17
‘flC Partial Sanctiondoc
Uncontrolled When Printed

DIV 4-4 Attachment: Page 199 of 656

REDACTED



Short Form Sanction Paper

8.2 Figures
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Volt Var Optimization Sanction USSC-14-009Title: Demonstration Project Paper #:
C046352, C052708, Sanction Pailial SanctionProject#: C053111 /INVP 3752 Type:

Date of January 14, 2014Operating The Narragansett Electric Co.
Request:Company:

Cheryl A. Warren,Author: Anthony J Lasa Sponsor: VP, Asset Management
Project John Skrzypczak &Utility Service: ElectricityT&D
Manager: Chandrashekar Dikshith

I Executive Summary

Sanctioning Summary
This paper requests partial sanction of projects C046352, C052708, and C0531 11 in the
amount $1.300M with a tolerance of +1- 10% for the purposes of Preliminary
Engineering, Final Engineering, Procurement of Materials, IS Implementation, and
Limited Construction Activities.

The sanction amount is $1.300M broken down into:
$1.300M CapEx
S0.000M OpEx
$0.000M Removal

NOTE the potential investment of $4.232M with a tolerance of +1- 25%, contingent upon
submittal and approval of a Project Sanction paper following completion of preliminary
engineering and final engineering.

2 Project Detail

Through these projects, National Grid will pursue a Volt VAR Optimization (VVO)
Demonstration Project in the state of Rhode Island. National Grid has selected Utilidata
to supply centralized control functionality designed to optimize the operation of existing
and new reactive resources as well as various voltage regulation devices on seven
distribution feeders selected for the demonstration project.

Infrastructure Development
Table 1 shows Putnam Pike distribution infrastructure development, which includes the
installation of voltage regulators, capacitor banks, and step-down transformer
removals/installations and associated area voltage conversion. The area voltage
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conversion calls for one 4kV voltage regulator to be removed and approximately 4200
circuit feet to be converted to 12.47kV.

The Putnam Pike substation regulator controllers will be replaced with Beckwith M
2001D units, which meet current standards and enables device supervisory control.

Putnam Line Step-down Capacitor Cap Controls Convert Load
Pike Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 9 4
Remove 1
Replace 3 3 11 0.60 20

TABLE 1: PUTNAM PIKE ASSETS

Table 2 shows the recommended Tower Hill distribution infrastructure development
which includes the installation of voltage line regulators and capacitor banks. There is
no recommended work at the substation.

Tower Hill Line Step-down Capacitor Cap Controls Convert Load
Regulators Transformers Banks (SEL 7348) (mi) Balancing

Install 9 3
Remove
Replace 16 23

TABLE 2: TOWER HILL ASSETS

Table 3 summarizes the total infrastructure development on the circuits out of Putnam
Pike and Tower Hill substations. Figures 1-5 shows electrical one-lines of specific asset
locations for the various feeders involved in the demonstration project.

Total Line Step-down Capacitor Cap Controls Convert Load
Regulators Transformers Banks (SEL 734B) (mi) Balancing

Install 18 7
Remove 1
Replace 3 3 27 0.80 43

TABLE 3: TOTAL ASSETS

IS Scope
• Survey and design for establishing radio network between 40 field devices in

Putnam pike (Line Voltage regulators, Line Voltage monitors and Capacitor bank
controllers) with base station.

• Establish Multi-Protocol Label Switch (MPLS) network connectivity between
base station and Northborough data center / server location.

• Establish authentication mechanism for the radios using existing Smart grid
Authentication servers.
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• Establish network for Wimax authentication with ltron through GridNet 17 and

Grid net 18 transit cloud

• Establish network with GE Pulsenet system, if during the design stage it is
determined it will be needed.

• Install Switch, Firewall, Router and Remote Terminal Unit to setup an Electronic
Security Perimeter (ESP) at Tower Hill and Putnam Pike substations.

• Establish MPLS network connectivity from Tower Hill and Putnam Pike substations
to Northborough data center! server location.

• Establish cellular network connectivity between Tower Hill Forty forty field devices
and system (Using GridNet 17, Gridnet 18 and Gridnet 19 cloud
established for Smart Grid project).

• Installation of software and testing connectivity between systems
(hardware installation and commissioning being managed by Engineering team and
configuration ), setting up ESP network fo server components in
data center.

• Establish network connectivity between the National Grid EMS Network and
system.

• Implement Secure Shell File Transfer Protocol to facilitate the (daily or weekly)
transfer data for Measurement & Verification analysis.

• Provide access to Engineering and users for support and maintenance of
field devices, System, radio, cellular and network devices through the
corporate infrastructure.

• Track potential benefits from deployment and infrastructure development costs to
enable future system planning.

The benefits of distribution feeder reactive support and voltage regulation are well
known and individual capacitor installations and voltage regulators can be justified to
maintain service voltage within required limits and to release capacity on T&D assets. It
is believed that a more refined control system will allow the Company to meet its service
quality requirements while reducing system losses and reducing customer energy
consumption. However, National Grid has not yet evaluated the potential for achieving
these additional benefits to be derived from advanced VVO control systems and
strategies utilizing centralized control algorithms.

This project is recommended at this time for the following reasons:
• To quantify the potential operational benefits from these systems as stated by the

manufacturer in order to improve service to National Grid customers

• To understand potential synergies with other rapidly developing uses of advanced
technology on power distribution systems

• To understand how application of these systems could be integrated with existing
guidelines to meet current objectives for volt/VAR infrastructure
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• To guide system planners on potential benefits from this type of deployment
• To understand system performance when distribution is out of normal configuration

Direct benefits the demonstration project seeks to quantify are as follows:
Reduction in system losses

• Reduction in customer energy use
• Improvement in voltage performance

Reduction in feeder demand
Improved flexibility to meet NE ISO pf performance
Improved planning & operations capability as a result of increased system
performance monitoring

The criteria used for selecting the distribution feeders that are proposed in the
demonstration project are as follows:
• 15kV feeder class

• Some level of existing automation Energy Management System (EMS) at
substation

Existing Line capacitors
• At least one set of line regulators on a feeder served by a target substation

Table 4 shows the characteristics of an average Rhode Island feeder with comparison
to the feeders that were selected. The selected feeders tended to be longer than the
average feeder due to the desire to evaluate a feeder that had distribution line
regulators installed.

NO
— I

Feeder ft of Total 3Ph OH Cap
3PH

Customers OH Miles UG Miles kVAR LineSelection Feeders Miles Miles Banks
RegsAnalysis —

RI 15kV
222 1789 23.8 201 3.8 7.9 3.6 2804.8 0.09

Averages

RI Target —

Sample 51 2031 38.0 32.1 5.9 11.3 4.3 3086.7 0.37
Averages —

Test
Sample 7 2286 47.5 40.4 6.6 13.8 4.9 3,800.0 0.4

Averages —

Test
Sample 7 16,000 332.1 282.5 46.3 96.9 34.0 26,600.0 3.00
Totals —

TABLE 4: VVO SELECTION ANALYSIS

The selected feeders for this demonstration project are Putnam Pike 38F1, 38F3, 38F5
in the northern area. In the southern area Tower Hill 88F1, 88F3, 88F5, and the 88F7
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were selected. Although the 88F7 feeder is not yet in service, Its circuit characteristics
were assembled from the portions of existing circuits (including the Lafayette substation
feeder 30F2) that will be used to establish its normal configuration.

Required infrastructure development was determined to address existing concerns
related to thermal, voltage, and reactive performance before advanced WO could be
executed.

2.1.1 Alternatives:

Alternative 1: Do Nothing
This solution was rejected after a comprehensive project study report was completed
to evaluate the benefits of current National Grid volt VAR management methods
versus this proposed advanced volt VAR management solution with two-way

communications and a centralized algorithm controlling voltage regulators and
capacitor banks. The results of this report were presented to internal stakeholders
as well as the Rhode Island Public Utilities Commission staff. Note, the internal
study recommended pursuing this project’s advanced volt var management solution
in lieu of remaining with the currently used method.

2.1.2 Investment Recovery and Regulatory Implications

Investment Recovery will be through standard rate recovery mechanisms.

2.1.3 Customer Impact
This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $O.705M. 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

Summary of Projects:
Project Type Estimate

Project Number (Elec only) Project Title Amount ($M)
C046352 D-Line WO Pilot - Distribution $ 2.500
C052708 D-Sub WO Piliot - Substation $ 0.124

C0531 11 / INVP 3752 N/A WO Pilot - IS $ 1.608
Total $ 4.232
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Associated Projects:

I Project Number Project Title Estimate Am ount

Total $ -

Prior Sanctioning History (including relevant approved Strategies):

Date Governance Sanctioned Paper Title Sanction Type
Body Amount

12/03/2013 Power Plant $0.500M Volt Var Optimization Rob Sheridan,
Demonstration DOA
Project

Category:

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory

0 Policy- Driven

0 Justified NPV

Asset Management Risk Score

Asset Management Risk Score: 36

Primary Risk Score Driver: (Policy Driven Projects Only)

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

Complexity Level:

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

Complexity Score: 25
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4 Financial

Business Plan:

nationaigrid

Business Plan Project included Over! Under Business Project Cost

Name & Period in approved Plan relative to

Business Plan? approved

Business

Plan ($)
Capital Investment

$1 592M
Plan, FY2O1 5- 0 Yes 0 No 0 Over 0 Under 0 NA

FY2019

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

CIAC I Reimbursement

Yr. 1 Yr.2 Yr. 3 Yr.4 Yr. 5 Yr. 6+
$M PriorYrs 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

ICIAC/Reimbursement $ - $ - $ - $ - $ - $ - $ - $ -

Cost Summary Table
Current Planning Hoñzon

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

Number Profect lifle Estimate pend ($M PriorYrs 2013/14 2014/15 2015/16 2016/17 2017118 2018/19 Total
CapEx - 0.100 1.580 0.420 - - - 2.100

C046352 WO Pilot - Dist,ibution +1-10% OpEx - - 0.080 0.020 - - - 0.100
Removal - - 0.240 0.060 - - - 0.300

___________________ Total - 0.100 1.900 0.500 - . - 2.500

0052708

0053111 /
INVP 3752

VVO Piliot - Substation

Wa Pilot- IS

+1-10%

+1- 10%

CanEx 0.005

0.528

0.099

1.319
0.28 9

1.608

0.104
OoEx
Removal
Total

CapEx
OpEx

0.005

0.005
0.0 15
0.119

Removal
Total 0.528

0.791
0.289

1.080

CapEx - 0.633 2470 0.420 - - - 3.523
. . OpEx - - 0.374 0.020 . - - 0.394Total Project Sanction

Removal - - 0.255 0.060 - - - 0.315
Total - 0.633 3.099 0,500 - - - 4.232

0.O05
0.015
0.124

*Note there is a recurring annual IS OpEx cost of $O.289M starting in FY15 for
maintaining Network WAN components, Wimax units, servers, hardware, and software
licensing.
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Project Budget Summary Table

nationaigrid

Project Costs per Business Plan

Page 8 of 17

Current Plannina Horizon

SM
Prior Yrs
(Actuafl 20 13/14 2014/15

Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
2015/16 2016/17 20 17/18 2018/19 Total

CapEx $- $O.500$1.200$0.420$- $- $- $2120
OpEx $- $0.130$0.080$0.030$- $- $- $0240
Removal $- $ 0.050$0.170$0.060$ - $ - $ - $0280

Total Cost in Bus. Plan $ - $ 0.680 $ 1.450 $ 0.510 $ - $ - $ - $ 2.640

Variance (Business Plan-Project Estimate)

Current Planning Horizon
PriorYrs Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
(Actual) 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 Total

CapEx $ - $ (0.133) $ (1.270) $ - $ - $ - $ - $ (1.403)
OpEx $ - $ 0.130 $ (0.294) $ 0.010 $ - $ - $ - $ (0.154)
Removal $ - $ 0.050 $ (0.085) $ - $ - $ - $ - $ (0.035)

Total Cost in Bus. Plan $ - $ 0.047 $ (1.649) $ 0.010 $ - $ - $ - $ (1.592)

5 Key Milestones:
Milestone Target Date:

(MonthlYear)
Partial Sanction 01/2014
Final Engineering Complete 06/2014
Project Sanction 07/2014
IS Construction and implementation Complete - CC 07/ 2014
Construction Start 07/2014
Construction Complete 04/2015
Project Closure 09/2015

C046352-c052708-C0531 11 /INVP-3752: Volt VAR Optimization Demonstration Project January 2014
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6 Statements of Support

6.1.1 Supporters

Role Name Responsibilities
Investment Planner Glen DiConza Endorses relative to 5-year business

plan or emergent work
Resource Planning Jim Patterson Endorses Resources, cost estimate,

schedule, and Portfolio Alignment
Engineering and Design Alan LaBarre Endorses scope, design, conformance

with design standards
Project Management Timothy Moore Endorses Resources, cost estimate,

schedule
Business Relationship Wayne Watkins Endorses relative to overall scope and
Manager design

6.1.2 Reviewers

Reviewer List Name
Finance (Dist) Keith Fowler
Finance (IS) Chip Benson
Regulatory Benjamin Ryan
Jurisdictional Delegates Jennifer Grimsley
Control Center Michael Gallagher
Procurement Art Curran
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7. Decisions:

The US Sanctioning Committee (USSC) at a meeting held on January 14, 2014:

(a) APPROVE the investment of $1 .300M and a tolerance of +1-10 % for purposes of
Preliminary Engineering, Final Engineering, Procurement of Materials, IS
Implementation, and Limited Construction Activities.

(b) NOTE the potential investment of $4.232M and a tolerance of +/-25%, contingent
upon submittal and approval of a Project Sanction paper following completion of
Final Engineering and Design.

(c) NOTE that John Skrzypczak (C046352, C052708) and Chandrashekar Dikshith
(C0531 1 1IINVP 3752) are the Project Managers and has the approved financial
delegation to undertake the activities stated in (a).

Signature Date/.I
Marie Jordan
Sr VP Network Strategy
Executive Sponsor

Page 10 of 17
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8. Other Appendices:

8.1 Sanction Request Breakdown by Project (Partial Sanction only)

C053111 I
$M C046352 C052708 INVP 3752 Total

CapEx $O.760 $O.020 $0.520 $1 .300
OpEx $0.000 $0.000 $0.000 $0.000
Removal $0.000 $O.000 $0000 $0.000
Total $0.760 $0.020 $0.520 $1 .300

8.2 Figures
Below are Figures 1 through 6:
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Figure 1
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nationaigridUS Sanction Paper

Sanction Paper USSC-14-195-V2Title: South Street Substation Rebuild
#:

0051212, C051213, 0055584, Sanction Type: Partial SanctionProject#:
C055585, C055586, 0055623

Operating The Narragansett Electric Date of 6-10-15
Company: Company Request:

Nelson M. Antunes / Bob John Gavin, VPAuthor: Sponsor:Galgano / Ryan Constable Asset Management

Utility Service: Electricity T&D Project
Nelson M. AntunesManager:

I Executive Summary

1.1 Sanctioning Summary:

This paper requests partial sanction of 0051212, 0051213, 0055584, 0055585,
0055586, and C055623 in the amount $74.500M with a tolerance of +/-10% forthe
purpose of Design Engineering, Permitting, Procurement of long lead equipment and
Preliminary Construction.

The sanction amount is $74. 500M broken down into:
$71.475M Capex
$0. 025M Opex
$3. 000M Removal

NOTE: The potential investment of $95.352M less a CIAC of $11.612M results in a net
project cost of $83.740M with a tolerance of +1-25% contingent upon submittal and
approval of a Project Sanction paper following completion of the scope above.

1.2 Brief Description:

These projects summarized in the document are described in the “Providence Area
Long Term Distribution and Supply Study” (“Providence Study”), dated May 2014 and
the “Providence Area Long Term Distribution and Supply Study Addendum” (“Study
Addendum”), dated May 2014. The study noted the significant asset condition issues at
the South Street Substation (“South St. Sub”), concluded the importance of this location,
and the need to maintain an 11.5kV supply to the downtown network from this location.
As a result of these findings, the study presented a recommended plan to rebuild the
South St. Sub. The Study Addendum addresses certain substation design details and
timing issues as a result of internal Substation Engineering and Operations consultation
and recent, large scale customer driven development.
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US Sanction Paper nationaigrid
The project includes a new substation on the existing South Street substation site in the
City of Providence, R.l.

and an indoor substation building with indoor metal clad switchgear
with twenty-three positions for 11 kV circuits, four (4) position for the 23kV to 11kV
transformers and three (3) cap banks. A g th
1 5 V transmissi a m

klin Squa e ex g o h
xisting o

1.3 Summary of Projects:
. Project Type . . Estimate AmountProject Number Project Title

(Elec only) ($M)
C051212 D-Sub South Street Substation Rebuild 41.895
C051213 D-Une South Street Substation Rebuild 13.470
C055584 T-Sub South Street Substation Rebuild 25.641
C055585 T-Line South Street Substation Rebuild 7.899
c055586 T-Sub South Street Substation Rebuild - Franklin Su 3.000
C055623 T-Sub South Street Substation Rebuild - Demolition 3,445

Total 95.350

1.4 Associated Projects:
N/A

Project Number Project Title Estimate Amount
N/A N/A $ -

Total $ -

1.5 Prior Sanctioning History (including relevant approved Strategies):

Page 2 of 27
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1.6 Next Planned Sanction Review:

Date (MonthlYear) Purpose of Sanction Review
June 2018 Project Sanction South Street Project
March 2020 Projected Closure Sanction Paper

1.7 Category:

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory

National Grid USA EQ Internal Strategy Document
0 Policy- Driven Distribution Planning Criteria Strategy

0 Justified NPV

1.8 Asset Management Risk Score

Asset Management Risk Score: 48

Primary Risk Score Driver: (Policy Driven Projects Only)

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

1.9 Complexity Level: (if applicable)

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

Complexity Score: 29

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

QYes ONo

Page 3 of 27
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LII Business Plan:

. Project Cost
. Project includedBusiness Plan Name . Over! Under relative to

. in approved& Period Business Plan approvedBusiness Plan?
Business_Plan_($)

FY16-20 New QYes 0 Over 0 Under
England Distribution $33.494M
Spending Plan 0 No C NA

FYi 6-20 New 0 Yes 0 Over 0 Under
England Transmission $13.865M
Spending Plan 0 No NA

1.12 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.

1.13 Current Planning Horizon:

Current Plannin Horizon — Total Proiect Cost:
Current Planning Horizon

Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
$M Prioryrs 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 Total

capEx 0.217 11.713 45.316 22.984 3.495 7.736 0.000 91.461
OpEx 0.000 0.000 0.006 0.006 0.006 0.007 0.000 0.025
Remoai 0.017 0.012 0.017 0.017 0.234 3.567 0.000 3.864
CiADReimbursement 0.000 (10.916) 0.000 0.000 (0.696) 0.000 0.000 (11.612)
Total 0.234 0.809 45.339 23.007 3.039 11.310 0.000 83.738

Current Planning Horizon — Distribution:
Current Planning Horizon

Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+
$M Prior Yrs 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 Total

CapEx 0.062 7.114 20.099 20.623 2.428 5.019 0.000 55,345
OpEx 0.000 0.000 0.006 0.006 0.006 0.002 0.000 0.020
Remoai 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
clAc/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.062 7.114 20.105 20.629 2.434 5.021 0.000 55.365
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Current Planninq Horizon - Transmission

_________

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

$M Prior Yrs 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 Total
CapEx 0.155 4.599 25.217 2.361 1.067 2.717 0.000 36.116
OpEx 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.005
RemosI 0.017 0.012 0.017 0.017 0.234 3.567 0.000 3.864
CIAC/Reimbursement 0.000 (10.916) 0.000 0.000 (0.696) 0.000 0.000 (11.612)
Total 0.172 (6.305) 25.234 2.378 0.605 6.289 0.000 28.373

1.14 Key Milestones

Milestone Target Date:
(MonthlYear)

Partial Sanction June 2015
Permitting and Licensing Complete December2015
Complete Final Design November 2016
Start of South Street Substation Construction (T,D & Sub) February 2016
Ready for Load (In Phases) November2018
Complete Cutovers from Existing South Street to New

A dl 2019Substation p
Existing Building Removal July 2019
Construction Complete August 2019
Project Closure Report March 2020

1.15 Resources, Operations and Procurement:

Resource Sourcing

Engineering & Design Resources - [ Contractor
. Pe’ Internalto be provided

Construction/Implementation k Contractor
. l InternalResources to be provided

Resource Delivery

Availability of internal resources 0 Red 0 Amber 0 Greento deliver project:
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Availability of external resources ORed QAmber 0 Greento deliver project:

Operational Impact

Outage impact on network system: 0 Red 0 Amber 0 Green

Procurement Impact

Procurement impact on network 0 Red 0 Amber 0 Greensystem:

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

1 Receipt of Permits (RIDEM, CRMC, EFSB, Zoning)
2 Timely customer payment of cost for undergrounding the 115 kV transmission

line.
3 Development and execution of 11 kV circuit cutover plan.
4 Coordination with other ongoing construction in the immediate area of project

1.17 Climate Change:

Contribution to National Grids 2050 80%
emissions reduction target: 0 Neutral 0 Positive 0 Negative

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

1.18 List References:

1 Providence Area Long Term Distribution and Supply Study, May 2014
2 Providence Area Long Term Distribution and Supply Study Addendum, May

2014
3 Conceptual Engineering Report - New South Street Substation, May 2014
4 Asset Condition Report — South Street Substation, January 2011
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held on June 10, 2015:

(a) APPROVED the investment of $74.500M and a tolerance of +/-10% for the
purpose of Design Engineering, Permitting, Procurement of major Equipment and
Preliminary Construction for the reasons stated above.

(b) NOTED the potential investment of $95.352M less a CIAC of $11 .612M with a
tolerance of +/-25%, contingent upon submittal and approval of a Project
Sanction paper following completion of Design Engineering, Permit approvals,
and the start of construction activities.

(c) NOTED that Nelson Antunes is the Project Manager and Sonny Anand has the
approved financial delegation to undertake the activities stated in (a).

Signaturj....t Date.

US Chief Financial Officer
Chair, US Sanctioning Committee
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3 Sanction Paner Detail

Sanction PaperTitle: South Street Substation USSC-14-195-V2#:
. C051212, C051213, C055584, Sanction Type: Partial SanctionProject
C055585, C055586, C055623

Operating The Narragansett Electric Date of 6-10-2015
Company: Company Request:

Nelson M. Antunes / Bob John Gavin, VPAuthor: Sponsor:Galgano / Ryan Constable Asset Management

Utility Service: Electricity T&D Project
Nelson M. AntunesManager:

3.1 Background
South Street substation is a major supply substation serving downtown
Providence, RI and the surrounding area. In combination with the Franklin Square

substation, the two substations serve a combined peak load of approximately
148 MVA. The South Street and Franklin Square substations supply the Providence
Downtown network, one 23 kV substation, one 11 kV substation, eight (8) 4 kV
distribution substations, the

and r

Figures 4.2.1 through 4.2.3 and Figures 4.2.4 through 4.2.6 show one line electric
diagrams and site pictures respectively of the South St Sub and surrounding facilities.
Figures 4.2.4 through 4.2.6 show pictures of the existing South St Substation.

The Providence Area Long Term Supply and Distribution Study provide a high-level
conceptual plan for the future development of the supply and distribution system in the
City of Providence and adjacent communities. This study has identified the need for
construction of a new substation to replace the existing South Street
substation as a result of asset condition issues described in Section 3.2.

In the Fall of 2013, National Grid was approached by a developer proposing a large
scale project in the immediate area of the South Street Substation. As currently
envisioned by the developer, the former South Street Power Station (“Dynamo House”)
and the adjacent property would be used to construct

This redevelopment plan

Societal benefit represented informally by the developer as job creation on the order or
approximately 1,500 construction jobs and 540 permanent jobs with potential economic growth of $29 million in
annual earnings and $64 million in statewide economic output.
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included three potential factors that could impact the Providence Study
recommendations:

• The relocation of the existing South St. Sub (away from the Dynamo
House);

• The rebuild of the existing transmission taps to South St. Sub in an
underground configuration;

• The lease or transfer of a portion of the South St. Sub parcel for
construction of a parking garage.

3.2 Drivers

South Street Substation replacement is driven by asset condition concerns. These
concerns are described in the Asset Condition Report for the South Street Substation
which is summarized in the Providence Area Long Term Distribution and Supply Study.

The Asset Condition Report for the South Street substation describes issues and
recommends the replacement of a variety of station components. The building layout is
such that it precludes the implementation of modern installation standards in order to
replace original equipment. Additionally, spare parts for the protection components are
unavailable and will be irreplaceable in the event of a failure. Lastly, maintenance work
is time consuming and because of previously stated issues results in custom site-
specific repairs.
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Specific asset condition issues exist for the transformers, breakers, switches, feeder
reactors, and the battery system. Transformer concerns include past bushing failures,
top cover leaks, and partial internal discharge primarily associated with the #2216
11.5kV to 23kV unit. A number of 11.5kV breakers have reduced fault interrupting
performance due to their outdated design. Also, replacement bushings, mechanisms
and live parts for these breakers are no longer commercially available. Certain 11.5kV
gang operated switches have operational issues. In some of the bays these switches
are mounted in such a manner that replacement requires both the #1 and #2 11.5 kV
buses to be taken out of service. The existing reactors are the limiting elements for
some feeders and cannot be replaced with similar or larger units. Lastly, the battery
system is approximately 18 years old and planned for replacement.

3.3 Project Description

The proposed project consists of constructing a new South Street substation on the
existing South Street site, transferring all 11 kV circuits to the new substation, and

A new substation building will be constructed, two stories tall with a basement.

and an indoor substation building with indoor metal clad switchgear with
twenty-three (23) positions for 11 kV circuits, four (4) position for the 23kV to 11kV
transforms and three (3) cap banks. The control rooms for relay protection and controls
are also on the second floor. The first floor will house feeder reactors and feeder
disconnect switches. The bottom floor is a basement for cable routing.

Following the cutover of all 11 kV circuits to the new substation, the existing South
Street 11 kV substation will be de-energized. The South Street 11 kV substation
building will be removed following the cutover completion.
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3.4 Benefits Summary

The recommended alternative addresses the indoor substation asset condition issues
with the existing South Street substation.

3.5 Business and Customer Issues

The following business issues are associated with the recommended alternative
solution:

• The proposed investment is included in National Grid’s current Business Plan.
However, based on the Planning Estimate that was created by ECOE, the
current budget is much lower then the project cost.

• NEC has concluded the existing substation site is suitable for the new South
Street substation.

• NEC has concluded there is adequate land available on the existing South Street
substation site to construct the new substation, and to also lease a portion of the
site to the developer for construction of a parking garage.

3.6 Alternatives

The Providence Study notes the importance of the South Street Substation location and
the need to retain the 11.5kV supplied downtown network. With this basis and the need
to address the asset conditions, the study considered a variety of substation rebuild
configurations. The recommended plan is the lowest cost station rebuild configuration
then modified by the Study Addendum.

3.7 Safety, Environmental and Project Planning Issues

A formal and detailed Cutover Plan will be developed for the transfer of all existing 11
kV circuits to the new substation. This Plan will be developed during the Final
Engineering and Design Phase. To assist with this complex outage planning, EIG who
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has been supporting the NEEWS project with outage planning and is extremely
knowledgeable of the electrical system, has been contracted to lead this deliverable.

Other required consents would include:

• Rhode Island Department of Environmental Management (RIDEM) approval of
the project

• Rhode Island Coastal Management Resources Council (CMRC) approval of the
storm water discharge from the site.

• Energy Facilities Siting Board (EFSB) approval of the project

There are environmental impacts associated with the construction of the substation.
Specifically, the site abuts the Providence River Storm water discharge will need to be
in compliance with CMRC requirements. A plan will be developed to manage and
improve the quality of the rain water runoff from the station’s impervious surfaces,
including the substation building roof and paved areas.

The site is located in downtown Providence, in the heart of the city’s Jewelry District.
Appropriate substation screening for an urban site will be provided.

Whenever possible, the Environmental Permitting for the National Grid South Street
substation project will coordinate with the developer’s environmental permitting for the

.
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3.9 Permitting

nationaigrid

Duration Status
Probability Required To (Complete! In Estimated

Permit Name (Certain! Likely!Unlikely) Acquire Progress Completion
DatePermit Not Applied For)

CMRC Certain 6 mos. Not Applied For 12/15
RIDEM Certain 6 mos. Not Applied For 12/15

EFSB Certain 3 mos. Not Applied For 12/15

USACE Possible 6 mos. Not Applied For 12/15

3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory Implications

Based on current schedules the substation will enter service in FY’19 and will be
included in each Fiscal year’s Annual ISR Filing until that time.

3.10.2 Customer Impact

This Project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $9.94M. 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 the rate case.

3.10.3 CIACI Reimbursement

The CIAC amount that has been derived
is estimated. Actual reimbursement to be determined once the EPC contractor begins
the preliminary engineering of the project.

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

j$M Prior Yrs 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 Total
clAc/Reimbursement 0.000 10.916 0.000 0.000 0.696 0.000 0.000 11.612]
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3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table

nationaigrid

Current Planning Horizon

4.633
0.003
0.000
4.636

2.081
0.000
0.000
2.081

0.845
0.003
o.ooo
0.848

0.833
0.000
0.000
0.833

0.216
0.000

0.165
0.000
0.000
0.165

0.000
0.000
0.012
0.012

0.005
0:221

0.018
0.000
0.000
0.018

0.000
0.000
0.229
0.229

! 0.115
0.000
0.005
0.120

iCapEx 1 0,217 11.713 45.316 f 22.984 3.495 7.736 I 91.461 I
Ô 1 0.000 0.000 0.006 f 0.006 0.006 0.007 I 0.025Total Project Sanction
Remol 0.017 0.012 0.017 f 0.017 0.234 3.567 I 3.864

ITotal [ 0.234 11.725 45.339 1 23.007 3.735 11.310 I 95.350

Page 15 of 27

. Yr.1 Vr.2 Yr.3 Yr.4 Yr.5
Project

Project Estimate
Number Project Title Leel (%) Spend ($M) Priot Yrs 2015116 2016117 2017/18 2018/19 2019/20 Total

CapEx 0.041 5.484 14.978 15.990 1.583 3.809 41.885

0051212
South Street Substation

+1 10/ OpEx 0.000 0.000 0.003 0.003 0.003 0.001 0.010
Rebuild -

Remotal 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.041 5.484 14.981 15.993 1.586 3.810 41.895

005 1213 ISouth Street Substation
Rebuild I

CapEx

+1. 10% OpEx
0.021

0055584

Remoal

1.630
0.000

Total

South Street Substation
Rebuild

5.121

0,000
0.000

0.021
0.000

0.003

CapEx

1.630

+1- 10%

0.000

OpEx
0.138

C055585

5.124

1.210

Rem o’e

3.096
0.000

0.001
13. 460

South Street S ubstation

Total

Rebuild

17. 959

oMoo
0.000

0.000
0.0 10

0.000
0.138

0.000

1.2 11
0.000

I
CapEx

3.096

+1- 10%

0.000

13 .470

OpEx
0.000

0055586

17.959

1.534

Remoe

0.764
0.000

25. 64 1
0.000

Total

5.468

0.000
0.000

0.000

South Street Substation
Rebuild. Franklin Substation
Upgrades

0.000

0.000
0.000

0.000

1.534

+/. 10%

0.000

CapEx

0.764
0.005

25.641

OpEx
0.017

0.912

0055623

5.473

Rem o’a

0.739
0.000

7,475
0.005

Total

South Street Substation
Rebuild - Demolition

1.790

0.000
0.000

0.404
0.005

0.017

O.000
o.oOo

1.321
0.4 19

CapEx

0.739

+/ 10%

0.000

7.899

OpEx
0.000

I 0.271

1.790

Rem oa

0.000
0.000

3.000
0.000

Total

0.000

0.0 17
0.000

0.000
0.000

0.017
0.0 12

0.271

0.000

0.000

0.012
0.012

3.000

0.0 12

0,000 0.000
0.000
3.163

0.000

3.163
3.445
3.445
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3.11.2 Project Budget Summary Table

Project Costs per Business Plan-Transmission

nationaigrid

Current Planning Horizon

Page 16 of 27

Prior Yrs
(Actual) 2015/16

Yr.1 Yr.2 Yr.3 Yr.4
2016117 2017/18 2018119

Yr.5
2019/20 Total

CapEx 0.155 3.194 9.899 8.203 0.000 0.000 21.452
OpEx 0.000 0.070 0.104 0.086 0.000 0.000 0.260
Removal 0.000 0.246 0.417 0.301 0.000 0.000 0.963
Total Cost in Bus.
Plan 0.155 3.510 10.420 8.590 0.000 0.000 22.675

Variance (Business Plan-Project Estimate)

Current_Planning_Horizon

Prior Yrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5
$M (Actual) 2015116 2016/17 2017/18 2018119 2019/20 Total

CapEx 0.000 (1.405) (15.318) 5.842 (1.067) (2.717) (14.664)
OpEx 0.000 0.070 0.104 0.086 0.000 (0.005) 0.255
Removal 0.000 0.246 0.412 0.296 (0.005) (0.404) 0.544
Total Cost in Bus.
Plan 0.000 (1.089) (14.802) 6.224 (1.072) (3.126) (13.865)

Project Costs per Business Plan-Distribution

Current_Planning_Horizon

Prior Yrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5
$M (Actual) 2015/16 2016/17 2017118 2018/19 2019/20 Total

CapEx 0.062 4.560 7.260 5.990 0.000 0.000 17.872
OpEx 0.000 0.124 0.197 0.163 0.000 0.000 0.484
Removal 0.017 0.445 2.841 3.158 0.500 0.000 6.960
Total Cost in Bus.
Plan 0.079 5.129 10.298 9.311 0.500 0.000 25.316

Variance (Business Plan-Project Estimate)

Current_Planning_Horizon

Prior Yrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5
$M (Actual) 2015116 2016117 2017118 2018119 2019120 Total

CapEx 0.000 (2.554) (12.839) (14.633) (2.428) (5.019) (37.473)
OpEx 0.000 0.124 0.191 0.157 (0.006) (0.002) 0.464
Removal 0.000 0.433 2.829 3.146 0.271 (3.163) 3.515
Total Cost in Bus.
Plan 0.000 (1.998) (9.819) (11.330) (2.163) (8.184) (33.494)
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3.11.3 Cost Assumptions

nationaigrid

3.11.4 Net Present Value / Cost Benefit Analysis — Not Financially Driven

3.11.5 Additional Impacts - There are no additional impacts to be considered.

3.12 Statements of Support

3.12.1 Supporters

• Function Area Individual Responsibility

Transmission Endorses relative to 5-year
Investment Planner Michelle Park business plan or emergentNE

work.
Endorses relative to 5-yearGlen DiconzaInvestment Planner Dist. NE business plan or emergent
work.
Endorses Resources, costDistribution -Resource Planning Anne Wyman estimate, schedule, and

New England Po&olio Alignment

Trans. Line & Endorses Resources, cost
Resource Planning Substation - Mark Phillips estimate, schedule, and

New England Portfolio Alignment

Transmission Endorses scope, design,
Kasia Kulbacka conformance with designEngineering & Design Planning

Lisa Sasur standardsProjects

Endorses scope, design,
Swan conformance with designEngineering & Design Substations Martuscello [ standards

Page 17 of 27

NPV @ Discount rate

IRR
MIRR
Simple Payback in Years
Fatal O&M
Total Capital Investment
row Savings

Economic measures 5yr lOyr 2Oyr Comment
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. . Endorses scope, design
. . . Transmission &Engineering & Design

Sub-T Line Mark Browne conformance with design
standards

Protecton & Endorses scope, design,
Engineering & Design i Leonard Swanson conformance with designTelecom

standards
Dist. Line and Endorses scope, design,

Engineering & Design Sub. and Sub.- Alan Labarre conformance with design
T Planning standards

. . Endorses resource, costProject Management T&D Line NE Sonny Anand ,_estimate_and_schedule

3.12.2 Reviewers

Function Individual
Finance Keith Fowler

Philip Horowitz
Regulatory Peter Zschokke
Jurisdictional Delegate Jim Patterson

Carol Sedewitz
Procurement Art Curran
Control Centers (CC) John Baudanza

Michael Gallagher
Will Houston

4 Appendices

4.1 Sanction Request Breakdown by Project (Partial Sanction only)
$M C051212 C051213 C055584 C055585 C055586 C055623 Total

CapEx 41.885 13.460 25.651 7.472 3.000 0.000 91.468
OpEx 0.010 0.010 0.000 0.005 0.000 0.000 0.025
Removal 0.000 0.000 0.000 0.404 0.000 3.455 3.859
Total 41.895 13.470 25.651 7.881 3.000 3.455 95.352
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4.2 Other Appendices (When inserting pictures/drawings use compress feature)
(This page is purposely left blank)
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4.3 NPV Summary (if applicable) - Not Applicable

4.4 Customer Outreach Plan (if applicable)

Customer outreach has begun and is ongoing for the South Street project. A working
relationship has been established between the National Grid project team for

Environmental
permitting efforts are being coordinated.

Additional customer outreach is planned for other stakeholders, including other abutters and City
officials.

Page 27 of 27
South Street Partial Sanction Paper522-15

DIV 4-4 Attachment: Page 266 of 656

REDACTED



From
Flynn,

Jan:ce
—

To
A

ntjnes,
N

elson,
G

algano, R
obert,

Sob
G

algano
-L

Subject:
RE:

U
SSC

-14-195
v2

South
Street

Sub

N
elso

n

I
n

eed
to

g
et

th
e
se

p
ro

jects
u

p
d

ated
in

PPL
b
efo

re
w

e
ru

n
o
u
r

m
o
n
th

ly
rep

o
rts

th
e
re

fo
re

;
Iam

g
o
in

g
to

ap
p
ly

th
e

S
74.500

to
th

e
p
ro

jects
as

show
n

b
elo

w
:

T
h
an

k
s

Jan
ice

C
051212

C
051213

C
055584

C
055585

C
055586

C
055623

T
o
tals

C
ap

ex
:

$27.738
$11.405

$23.274
$

6.347
$

2.711
$

0.000
$71.475

O
p
ex

:
$

0.010
$

0.010
$

0.000
$

0.005
$

0.000
$

0.000
$

0.025

R
em

:
$

0.000
$

0.000
$

0.000
$

0.419
$

0.000
$

2.581
$

3.000

T
o
tals

$27.748
$11.415

$23.274
$

5.771
$

2.711
$

2.581
$74.500

F
ro

m
:

A
nhines,

N
elson

S
e
n
t

T
uesday,

July
21,

2015
12:25

PM
T

o:
F

lynn,
Janice;

G
algano,

R
obert;

S
ob

G
algano

S
u
b
je

c
t

RE:
U

S
S

C
-14-195

v2
South

S
treet

Sub

H
i

Jan
ice,

M
y

ap
p

o
lo

g
ies

for
the

delay.
Ihave

a
couple

of
m

eetings
this

afternoon
and

am
w

orking
on

a
few

open
item

s
and

w
ill

try
to

get
that

inform
ation

to
you

by
to

m
o
rro

R
eg

ard
s,

N
elson

lviA
ntunes, M

S, PIV
P.

—
—

J
n

DIV 4-4 Attachment: Page 267 of 656

REDACTED

diconz
Rectangle

diconz
Rectangle

diconz
Typewritten Text
THIS PAGE INTENTIONALLY LEFT BLANK

diconz
Typewritten Text



DIV 4-4 Attachment: Page 268 of 656

REDACTED

vansav
Text Box
This document has been redacted for Critical Energy Infrastructure Information (CEII). 7/16/2014



DIV 4-4 Attachment: Page 269 of 656

REDACTED



DIV 4-4 Attachment: Page 270 of 656

REDACTED



DIV 4-4 Attachment: Page 271 of 656

REDACTED



DIV 4-4 Attachment: Page 272 of 656

REDACTED



DIV 4-4 Attachment: Page 273 of 656

REDACTED



DIV 4-4 Attachment: Page 274 of 656

REDACTED



DIV 4-4 Attachment: Page 275 of 656

REDACTED



DIV 4-4 Attachment: Page 276 of 656

REDACTED



DIV 4-4 Attachment: Page 277 of 656

REDACTED



DIV 4-4 Attachment: Page 278 of 656

REDACTED



DIV 4-4 Attachment: Page 279 of 656

REDACTED



DIV 4-4 Attachment: Page 280 of 656

REDACTED



DIV 4-4 Attachment: Page 281 of 656

REDACTED



DIV 4-4 Attachment: Page 282 of 656

REDACTED



DIV 4-4 Attachment: Page 283 of 656

REDACTED



DIV 4-4 Attachment: Page 284 of 656

REDACTED



DIV 4-4 Attachment: Page 285 of 656

REDACTED



DIV 4-4 Attachment: Page 286 of 656

REDACTED



DIV 4-4 Attachment: Page 287 of 656

REDACTED



DIV 4-4 Attachment: Page 288 of 656

REDACTED



DIV 4-4 Attachment: Page 289 of 656

REDACTED



DIV 4-4 Attachment: Page 290 of 656

REDACTED



DIV 4-4 Attachment: Page 291 of 656

REDACTED



DIV 4-4 Attachment: Page 292 of 656

REDACTED



DIV 4-4 Attachment: Page 293 of 656

REDACTED



DIV 4-4 Attachment: Page 294 of 656

REDACTED



DIV 4-4 Attachment: Page 295 of 656

REDACTED



DIV 4-4 Attachment: Page 296 of 656

REDACTED



DIV 4-4 Attachment: Page 297 of 656

REDACTED



DIV 4-4 Attachment: Page 298 of 656

REDACTED



DIV 4-4 Attachment: Page 299 of 656

REDACTED



DIV 4-4 Attachment: Page 300 of 656

REDACTED



DIV 4-4 Attachment: Page 301 of 656

REDACTED



DIV 4-4 Attachment: Page 302 of 656

REDACTED



DIV 4-4 Attachment: Page 303 of 656

REDACTED



DIV 4-4 Attachment: Page 304 of 656

REDACTED



DIV 4-4 Attachment: Page 305 of 656

REDACTED



DIV 4-4 Attachment: Page 306 of 656

REDACTED



DIV 4-4 Attachment: Page 307 of 656

REDACTED



DIV 4-4 Attachment: Page 308 of 656

REDACTED



DIV 4-4 Attachment: Page 309 of 656

REDACTED



DIV 4-4 Attachment: Page 310 of 656

REDACTED



Short Form Sanction Paper- Instructions nationalgrid

Title: Lafayette Transformer Sanction Paper#: USSC-14-223V2Replacement

Project#: C051824 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: January 5, 2016
Company:

John Gavin, Vice
President ElectricAuthor: Bradley Wheeler Sponsor: Asset
Management

Utility Service: ElectricityT&D Project Manager: Bradley Wheeler

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of COSi 824 in the amount $1 .950M with a
tolerance of +/- 10% for the purposes of Final Engineering, Long Lead Materials, and
Preliminary Construction Activities.

This sanction amount is $1 .950M broken down into:

$1 .900 Capex
$0.000 Opex
$0.050 Removal

NOTE the potential investment of $2.348M with a tolerance of +1-25%, contingent upon
submittal and approval of a Project Sanction paper following completion of Final
Engineering, Long Lead Materials, and Preliminary Construction Activities.

1.2 Project Summary
This is a project to replace the existing 34.5 - 12.47/7.2 kV, 5/6.25 MVA No. 1
transformer, Equipment ID #20837, at Lafayette #30 Substation in North Kingston,
Rhode Island due to asset condition issues. In addition, the motor operated disconnect
switches will be replaced due to condition issues, and the project will include the
replacement of the associated wood pole box structure with our standard aluminum pole
box structure. Lastly, EMS will be expanded to provide status, control and monitoring.
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2 Project Detail

2.1 Background

Lafayette Substation #30 is located in North Kingston, Rhode Island. Presently, there
are two feeders out of this station serving approximately 3,600 customers. The existing
No.1 transformer is a 34.5 - 12.47Y/7.2 kV delta-wye, 5/6.25 MVA unit that has
condition issues. Recent tests indicate that the unit is wet and contaminated. The
Furan Analysis, which detects cellulose by-products in the oil, reveals that the insulation
system is deteriorated and near its end of useful life. The transformer is 56 years of age,
and the unit has been on our Transformer Replacement and Watch Lists. The
transformer is being proactively replaced due to a high likelihood of failure. In addition,
the motor operated air break switches, No. 301 and 302, are in need of replacement. In
2010, the live parts of the motor operated air-break switches were replaced with load
break components due to a switch failure. Since then, Substation O&M have been
called approximately twelve times due to the misalignment of the blades resulting in the
switches not opening or closing fully. In February 2014, the 301 switch failed to open to
isolate a fault and consequently the 302 closed in on the fault causing a station outage
that impacted 4,809 customers. It is presumed that the operating mechanisms do not
appropriately match-up with the larger load break components.

2.2 Drivers

The primary driver for this project is asset condition. The No 1 transformer at Lafayette
#30 Substation is in poor condition due to a wet, contaminated and deteriorated
insulation system. This is a proactive approach to address an existing condition issue in
an effort to maintain reliability and improve our infrastructure. This project is part of the
Transformer Substation Strategy, and is in-line with our transformer asset
replacements.

2.3 Project Description
Transformer No. 1 rated 34.5 kV — 12.47/7.2 kV delta-wye, 5/6.25 MVA will be replaced
with a standard unit rated 34.5 kV — 12.47 kV delta-wye, 7.5 /9.375 MVA. The No.1 and
2 transformer primary 34.5 kV air break switches will be replaced with 34.5 kV
reclosers, and the existing fuses will be replaced with 34.5 kV disconnects. The 4 pole
wooden box structure will be replaced with a 4 pole aluminum box structure due to the
poor condition of the wooden poles. The two 34.5 kV motor operated load break
switches, equipment position 301 and 302, will be replaced with two new 34.5 kV motor
operated load break switches. This will include the motor operator, outdoor yard AC
panel, and the transfer scheme control cabinet. One 34.5 kV gang-operated manual
disconnect switch will be installed.

The relay protection for the new transformer and recloser will be upgraded on
transformer No.1, and the relay recloser protection scheme will be upgraded on
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Short Form Sanction Paper- instructions nationalgrid
transformer No.2. The existing RTU will expand EMS to provide remote status, control
and monitoring of all switching devices, transformers, voltage regulation and battery
systems. Alarming will include transformer low oil; transformer, circuit breaker, relay
and battery system trouble. Monitoring will include voltage and current for all three
phases and neutral, MW, MVAR, and MVA. Control will include trip and close on all
switching devices; reclose on/off on circuit breakers; ground relay control on feeders for
switching, and control of voltage regulation.

In order to perform this work, Feeders 30F1 and 30F2, and the 34.5 kV bus will require
an outage. It is suggested that this work be performed during off peak loading, and will
be further evaluated by the regional control center.

The existing and proposed single-line diagrams along with the proposed plan view can
be found in the Appendix.

2.4 Benefits

This project will maintain reliability in the area by eliminating the asset condition issues
associated with the deteriorated and contaminated transformer insulation system and
the miss-alignment issues with the motor operated load break switches at the Lafayette
Substation. Upgrading the capacity of the No. 1 transformer will improve capacity
requirements and allow for future growth in the area. By expanding EMS, this will
improve remote access and control to the Regional Control Center and improve incident
response recovery. EMS Expansion is in line with the RTU Installation and EMS
Expansion Strategy.

2.5 Business & Customer Issues

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

2.6 Alternatives

Alternative 1: Replace TI, Regulators and Implement Breaker and a Half Design
Alternative 1 recommends the replacement of the existing No.1 transformer to a larger
unit, replacement of the No. 1 and 2 primary air-break switches and fuses with 34.5 kV
reclosers and disconnects, and the re-configuration of the structure to a breaker and a
half design. This alternative is not recommended because based upon the rating of the
transformers, a breaker and a half design is not standard; the station is not large
enough, and the 34.5 kV structure would require re-alignment and must be moved.

2.7 Investment Recovery

Investment recovery will be through standard rate recovery mechanisms.

PageS of 11
USSC Lafayetle-V2
Uncontrolled When Printed

DIV 4-4 Attachment: Page 313 of 656

REDACTED



Short Form Sanction Paper- Instructions

2.7.1 Customer Impact

nationaigrid

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $0.445M. 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

3.1 Summary of Projects

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

C051824 0-Sub Lafayette Transformer Replacement 2.348
Total 2.348

3.2

N/A
Associated Projects

3.3 Prior Sanctioning History

Governance SanctionedDate
Body Amount

Paper Title Sanction Type

9/2/14 USSC $514,000 Lafayette Partial
Transformer
Replacement

9/26/13 Power Plant $311,200 Lafayette Sub Partial
Transformer
Replacement

2/6/13 DCIG N/A Distribution Strategy
Substation
Transformer Strategy
— DC1G10095183

10/1/10 DCIG N/A Substation RTU Strategy
Installation Strategy
— DCIG1O1OS317

3.4 Category

Category Reference to Mandate, Policy, or NPV Assumptions
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0 Mandatory

Transformer Asset Replacement Program
0 Policy- Driven EMS Expansion/RTU Installation Program

0 Justified NPV

3.5 Asset Management Risk Score

Asset Management Risk Score: 35

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: 19

3.7 Next Planned Sanction Review

Date (Monthflear) Purpose of Sanction Review
April - 2017 Project Sanction

4 Financial

4.1 Business Plan

Business Plan Project included in
Project Cost

Name & Period approved Business Over I Under Business relative to

Plan? Plan
approved

Business Plan

New England
($)

Distribution 0Yes 0No OOver OUnder ONA $0.612M
FY16 — FY20
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4.1.1 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.

4.2 CIAC / Reimbursement
N/A

4.3 Cost Summary Table

cimeil Planing FOhzon (SM)
Project Thi Yr.2 Yr.3 Yt.4 Yr.5 Yr.6+

Project Estimnte
Nuw.ber Pm4ect tile Leei (%) SpeC PslaYrs 2015/16 2015/17 2017/18 2015/19 2019/20 2020/21 Tolal

CapEx 0.356 0.152 0.209 1,516 - - - 2 233

CC51624
Lafaye:te Tmnsbrm •,

,, apEx 0.001 - - - - 0.001
Replasemeni Remoe1 - - 0.114 . . - 0.114

TotI 0.357 0.152 0 209 1.630 - - - 2.348

4.4 Project Budget Summary Table

Project Costs per Business Plan

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 0.356 0.475 0.850 0.000 0.000 0.000 0.000 1.681
OpEx 0.001 0.010 0.017 0.000 0.000 0.000 0.000 0.028
Remol 0.000 0.010 0.017 0.000 0.000 0.000 0.000 0.027
Total Cost in Bus. Plan 0.357 0.495 0.884 0.000 0.000 0.000 0.000 1.736

Variance (Business Plan-Project timate)

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

$M (Actual) 2015(16 2016117 2017/18 2018/19 2019/20 2020/21 Total
CapEx 0.000 0.323 0.641 (1.516) 0.000 0.000 0.000 (0.552)
OpEx 0.000 0.010 0.017 0.000 0.000 0.000 0.000 0.027
Removal 0.000 0.010 0.017 (0.114) 0.000 0.000 0.000 (0.087)
Total Cost in Bus. Plan 0.000 0.343 0.675 (1.630) 0.000 0.000 0.000 (0.612)
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5 Key Milestones

Milestone Target Date:
(MonthlYear)

Initial Partial Sanction Approval September 2014

Preliminary Engineering Complete August2015

Partial Sanction Approval January 2016

Final Engineering Design Complete September2016

Project Sanction April 2017

Construction Start July 2017

Construction Complete January 2018

Project Closure Report April 2018

6 Statements of Support

6.1.1 Supporters

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

Role Name Responsibilities
Investment Planner Michelle Park Endorses relative to 5-year

business plan or emergent

work

Resource Planning D-Sub Mark Phillips Endorses resources, cost,

schedule and portfolio

alignment

Asset Alan Labarre Endorses scope, cost, and

Management/Planning schedule with the companys

goals, strategies, and

objectives

Engineering and Design Susan Martuscello Endorses scope, design,

design standard

Engineering and Design Leonard Swanson Endorses scope, design,

design standard

Project Management Andrew Schneller Endorses resource, cost,

schedule
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6.1.2 Reviewers

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

Reviewer List Name
Finance Keith Fowler
Finance Philip Horowitz
Regulatory Peter Zschokke
Jurisdictional Delegates Jim Patterson
Procurement Art Curran
Control Centers Michael Gallagher

6.1.3 List References

N/A
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7 Decisions

(a) APPROVE the investment of $1.950M and a tolerance of ±1- 10% for Final
Engineering, Long Lead Materials, and Preliminary Construction Activities.

(b) NOTE the potential investment of $2.348M and a tolerance of +1-25%, contingent
upon submittal and approval of a Project Sanction paper following completion of final
engineering and design.

(c) NOTE that Bradley Wheeler is the Project Manager and has the approved
financial delegation to undertake the activities stated in (a).

Signature L:.c:..c/< Date..!/.%//&..
Executive Sponsor — Marie Jordan, SVP Electric Process & Engineering
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8 Other Appendices

nationaigrid

8.1 Sanction Request Breakdown by Project

$M C051824
CapEx 1900
OpEx 0000
Removal 0.050
Total 1.950

8.2 Figures

T

Il-n
FUSE DISC.

I:_c____

+ MOBiLE SUB CONN

Figure 1. Existing One-line Drawing of Lafayette #30 Substation
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Figure 2. Proposed One-line Diagram for Lafayette #30 Substation
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Lafayette Transformer

Sanction Paper#: USSC-14-223Title: Replacement

Project#: C051824 Sanction Type: Partial Sanction
Operating

The Narragansett Electric Co. Date of Request: September 2, 2014Company:
John E. Gavin

Author: Eileen Duane Sponsor: (Acting) Vice
I President, Asset
Management

Utility Service: ElectricityT&D Project Manager: Brad Wheeler

1 Executive Summary

1.1 Sanctioning Summarj

This paper requests partial sanction of C051824 in the amount $0.514M with a
tolerance of +1- 10% for the purposes of Preliminary Engineering, Final Engineering,
Long Lead Materials, and Preliminary Construction Activities.

This sanction amount is $0.514M broken down into:

S0.512 Capex
$0.000 Opex
$0002 Removal

NOTE the potential investment of $1 .762M with a tolerance of +50/-25%, contingent
upon submittal and approval of a Project Sanction paper following completion of
Preliminary Engineering, Final Engineering, Long Lead Materials, and Preliminary
Construction Activities.

1.2 Project Summary

This is a project to replace the existing 34.5 - 12.47/7.2 kV, 5/6.25 MVA No. 1
transformer, Equipment ID #20837, at Lafayette #30 Substation in North Kingston,
Rhode Island due to asset condition issues. In addition, the motor operated disconnect
switches will be replaced due to condition issues, and the project will include the
opportunistic replacement of the associated wood pole box structure with our standard
aluminum pole box structure. Lastly, EMS will be expanded to provide status, control
and monitoring.
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2 Project Detail

2.1 Background

Lafayette Substation #30 is located in North Kingston, Rhode Island. Presently, there
are two feeders out of this station serving approximately 3,600 customers. The existing
No.1 transformer is a 34.5 - 12.47Y/7.2 kV delta-wye, 5/6.25 MVA unit that has
condition issues. Recent tests indicate that the unit is wet and contaminated. The
Furan Analysis, which detects cellulose by-products in the oil, reveals that the insulation
system is deteriorated and near its end of useful life. The transformer is 56 years of age,
and the unit has been on our Transformer Replacement and Watch Lists. The
transformer is being proactively replaced due to a high likelihood of failure. In addition,
the motor operated air break switches, No. 301 and 302, are in need of replacement. In
2010, the live parts of the motor operated air-break switches were replaced with load
break components due to a switch failure. Since then, Substation O&M have been
called approximately twelve times due to the misalignment of the blades resulting in the
switches not opening or closing fully. In February 2014, the 301 switch failed to open to
isolate a fault and consequently the 302 closed in on the fault causing a station outage
that impacted 4,809 customers. It is presumed that the operating mechanisms do not
appropriately match-up with the larger load break components.

2.2 Drivers

The primary driver for this project is asset condition. The No 1 transformer at Lafayette
#30 Substation is in poor condition due to a wet, contaminated and deteriorated
insulation system. This is a proactive approach to address an existing condition issue in
an effort to maintain reliability and improve our infrastructure. This project is part of the
Transformer Substation Strategy, and is in-line with our transformer asset
replacements.

2.3 Project Description

Transformer No. 1 rated 34.5 kV— 12.47/7.2 kV delta-wye, 5/6.25 MVA will be replaced
with a standard unit rated 34.5 kV— 12.47 kVdelta-wye, 7.5 /9.375 MVA. The No.1 and
2 transformer primary 34.5 kV air break switches will be replaced with 34.5 kV
reclosers, and the existing fuses will be replaced with 34.5 kV disconnects. The 4 pole
wooden box structure will be replaced with a 4 pole aluminum box structure due to the
poor condition of the wooden poles. The two 34.5 kV motor operated load break
switches, equipment position 301 and 302, will be replaced with two new 34.5 kV motor
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operated load break switches. This will include the motor operator, outdoor yard AC
panel, and the transfer scheme control cabinet. One 34.5 kV gang-operated manual
disconnect switch will be installed.

The relay protection for the new transformer and recloser will be upgraded on
transformer No.1, and the relay recloser protection scheme will be upgraded on
transformer No.2. The existing RTU will expand EMS to provide remote status, control
and monitoring of all switching devices, transformers, voltage regulation and battery
systems. Alarming will include transformer low oil; transformer, circuit breaker, relay
and battery system trouble. Monitoring will include voltage and current for all three
phases and neutral, MW, MVAR, and MVA. Control will include trip and close on all
switching devices; reclose on/off on circuit breakers; ground relay control on feeders for
switching, and control of voltage regulation.

In order to perform this work, Feeders 30F1 and 30F2, and the 34.5 kV bus will require
an outage. It is suggested that this work be performed during off peak loading, and will
be further evaluated by the regional control center.

The existing and proposed single-line diagrams along with the proposed plan view can
be found in the Appendix.

2.4 Benefits

This project will maintain reliability in the area by eliminating the asset condition issues
associated with the deteriorated and contaminated transformer insulation system and
the miss-alignment issues with the motor operated load break switches at the Lafayette
Substation. Upgrading the capacity of the No. 1 transformer will improve capacity
requirements and allow for future growth in the area. By expanding EMS, this will
improve remote access and control to the Regional Control Center and improve incident
response recovery. EMS Expansion is in line with the RTU Installation and EMS
Expansion Strategy.

2.5 Business & Customer Issues

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

2.6 Alternatives

Alternative 1: Replace TI, Regulators and Implement Breaker and a Half Design

Alternative 1 recommends the replacement of the existing No.1 transformer to a larger
unit, replacement of the No. 1 and 2 primary air-break switches and fuses with 34.5 kV
reclosers and disconnects, and the re-configuration of the structure to a breaker and a
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half design. This alternative is not recommended because based upon the rating of the
transformers, a breaker and a half design is not standard; the station is not large
enough, and the 34.5 kV structure would require re-alignment and must be moved.

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.333M. 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 (Elec only) - Project Title ($M)

COSi S24 I D-Sub ILafayette #30 Transformer Replacement I $1 762

Totall $1 .762

3.2 Associated Projects

N/A
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Describe previous sanctions for the projects included in the scope of this paper (Newest
to Oldest).

3.3

3.4 Asset Management Risk Score

Asset Management Risk Score: 35

Primary Risk Score Driver: (Policy Driven Projects Only)

€ Reliability 0 ErMronment 0 Health & Safety 0 Not Policy Driven

Pages of 11

Governance SanctionedDate
Body Amount

Paper Title Sanction Type

9/26/13 Power Plant $311,200 Lafayette Sub Partial
Transformer
Replacement

2/6/13 DCIG N/A Distribution Strategy
Substation
Transformer Strategy
— DCIG1009S183

10/1/10 DCIG N/A Substation RTU Strategy
Installation Strategy
— DCIG1O1OS317

Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory

Transformer Asset Replacement Program
0 Policy- Driven EMS Expansion/RTU Installation Program

0 Justified NPV

USSC Lafayette .doc
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4 Financial

Business Plan Project included in
Project Cost

Name & Period approved Business Over I Under Business relative to

Plan? Plan approved

I

Business Plan

FY15—FY19
($)

Capital 0 Yes 0 No 0 Over 0 Under 0 NA $1 .294M
Investment Plan

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

4.2 CIA C / Reimbursement

N/A

Page 6 of 11
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3.5 Complexity Level

nationaigrid

0 High Complexity

Complexity Score: 19

0 Medium Complexity 0 Low Complexity ON/A

4.1 Business Plan

4.3 Cost Summary Table

ProjectDé
Estim4e

Level

Project m DescrIpt...,

0051624

SM

Ctwrent Planning Horizon

Yr. I

Leteyefte Tradis’
Replacement

Pilot Vie

Yr. 2

211415

Capex

.25%t50%

211546

Yr.3 Yr.4

$0168

Opex

$0193

$0 .000

$0 453

Removal

Yr.5 Yr. 6 +

211417 21171U 21111$ 2119:21

$0 .000

50 .000

50.650

$0 .000

$0 .000

$0 .000

$0 .000

Total

I Total $0.l68 $0.193 $0473 $0S28 W.000 $0.000 50.000 $1,762

$0 .020

$0 000 $0 .000

$0 .000
$0 .078

51.663

$0 000 50.000
$0 .000 $0 .000

50.000
$0 .000 50.098
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4.4 Project Budget Summary Table

Project Costs Per Business Plan

nationaigrid

Project Budjet Summary Table Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6÷

£LSL!! per Business Plait Prior Yrs 201445 2015I6 201617 201716 20161t 201t:20 Total

Capex $0150 $0150 $1 300 $1 300 $0000 $0000 $0000 $2900
..

Opex $0000 $0005 $0039 $0039 $0000 $0000 $0000 40083ØZb
Removal $0 000 $0 003 $0 026 $0 026 $0 000 $0 000 $0 000 $0 055

• Total Cost in B Plan 40.150 40.158 41.365 41.365 40.000 40.000 40.000 43.038

PflAclu&s Yr.1 Yr.? Yr.3 Yr.4 Yr.5 Yr.6+
Variance (Business PIan.Project Prior Yrs 201415 2OISIG 201617 201Th$ 21819 2019:20 Total

. Capex $0000 UfO 033) $0847 $0450 $0000 $0000 $0000 41.254

[ Opex $0000 $0005 $0039 $0039 $0000 $0000 $0000 $0083
— Removal $0000 $0003 $0006 1100r21 $0000 $0000 $0000 440043

‘ Total Variance 40.000 1+0.0351 40.892 40.437 40.000 40.000 40.000 41.294

The project is budgeted under Project Funding Number C025803 in the FYi 5-FY19
Capital Investment Plan.

5 Key Milestones

Milestone Target Date:
(Month/Year)

Partial Sanction Approval p 09/14
Preliminary Engineering Complete 06/15

Final Engineering Design Complete 03/16

Project Sanction 04/16

Construction Start 07/16

[9pnstruction Complete 01/17

[ Project Closure Report 04/17
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6 Statements of Support

nationaigrid

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

Role Name Responsibilities
Investment Planner Glen Diconza Endorses relative to 5-year

business plan or emergent
work

Resource Planning D-Sub Mark Phillips Endorses resources, cost,
schedule

Distribution Planning Alan T. Labarre Endorses scope, design,
design standard

Engineering and Design Susan Martuscello Endorses scope, design,
design standard

Engineering and Design Leonard Swanson Endorses scope, design,
design standard

Project Management Timothy Moore Endorses resource, cost,
schedule

6.1.2 Reviewers

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

Reviewer List [ Name
Finance Keith Fowler
Regulatory Peter Zschokke
Jurisdictional Delegates Jennifer Grimsley
Procurement Art Curran
Control Centers Michael Gallagher
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7 Decisions

(a) APPROVE the investment of $O.514M and a tolerance of +1- 10% for Preliminary
Engineering, Final Engineering, Long Lead Materials, and light Construction Activities.

(b) NOTE the potential investment of $1.762M and a tolerance of +501-25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTE that Brad Wheeler is the Project Manager and has the approved financial
delegation to undertake the activities stated in (a).

Signatures Date. ¶1J!.
Exec we Sponsor — Cheryl Warren, Senior Vice President, Network Strategy
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8 Other Appendices

8.1 Sanction Request Breakdown by Project

$M C051824

CapEx $0512
OpEx $0000
Removal $0002

Total $0514

8.2 One-line/Drawings/Photos
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Figure 1. Existing One-line Drawing of Lafayette #30 Substation
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LA FA YEITE NO. 30
OAN STATh OIISNJN

nationalgnd

0S5320

Figure 2. Proposed One-line Diagram for Lafayette #30 Substation
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nationaigridUS Sanction Paper

Title: Aquidneck Island Sanction Paper #: USSC-1 4-262

Project #: See Section 1.3 Below Sanction Type: Partial Sanction
Operating

The Narragansett Electric Co. Date of Request: 12/10/14Company:
John Gavin

Author: Jack Vaz Sponsor: VP Asset
Management

Utility Service: Electricity T&D Project Manager: Ayo Osimboni

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction in the amount of $10.000M and a tolerance of
±10% for the projects listed in section 1.3 below. This sanction amount will provide
funding for all engineering activities, procurement of long lead materials, permitting, and
to initiate construction activities.

The sanction amount of $1 0.00CM is broken down into:
$ 9.40CM Capex
$ 0.20CM Opex
$ 0.400M Removal

NOTE the potential investment of $53.585M and a tolerance of ±25%, contingent upon
submittal and approval of a Project Sanction paper following completion of all
engineering activities.

1.2 Project Summary

Aquidneck Island is supplied by a highly utilized supply and distribution system. It is
increasingly challenging to supply load in southern Middletown and in the City of
Newport. The Jepson 13.8kV system has been utilized to provide relief to the 23kV
supply system and the 4.16kV distribution system. However, this 13.8kV system has
been extended to its limits.

To address these concerns, the recommended plan is to:
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• Build a feeder at Gate 2 substation in the City of Newport with a

recommended in-service date of May 2016. This investment is required to
provide short-term relief to the City of Newport.

• Build a substation in Newport (Newport Substation) with a
recommended in-service date of May 2018. The substation will consist of a
single transformer supplying four (4)1 3.8kV feeders.

• Build a new substation in Middletown (Jepson Substation) with a recommended
in-service date of May 2019. The substation will consist of two (2) transformers
supplying six (6)13.8kV feeders and two (2) transformers supplying three (3)
23kV supply lines.

• Upgrade the 37K33 supply line from the station in
Middletown to Gate 2 substation. This investment increases the 23kV supply
capacity to the City of Newport.

A number of small 23/4.16kV substations will be retired in Newport and Middletown to
address asset condition, safety, environmental, and thermal concerns. The stations to
be retired are Bailey Brook, Jepson, North Aquidneck, South Aquidneck, and Vernon.
These substation retirements are part of a comprehensive plan for Aquidneck Island
that addresses all concerns at least cost.

The supply to three Newport 23/4.16kV stations (Harrison, Kingston and Merton) will be
improved by replacing air break switches with EMS controlled motorized load breaks.
These improvements will allow EMS control of a preferred and altemative supply to the
stations to reduce restoration time in the event of a supply line outage.

1.3 Summary of Projects
. Project Type . . Estimate AmountProject Number Project Title(Elec only) (SM)
0015158 0-Sub Newport Substation (0-Sub) 7.955
0028628 D-Line Newport Substation (D-Line) 16.000
CD00656 D-Sub Jepson Substation (0-Sub) 17.400
0054054 D-Line Jepson Substation (D-Line) 6.700
C024159 D-Line Newpor Line63(D-Line) 0.900
CD00649 D-Sub Gate 2 Substation (D-Sub) 2.000
CD00651 0-Sub Bailey Brook Retirement (D-Sub) 0.430
CD00652 D-Sub Vernon Retirement (D-Sub) 0.300
0058401 D-Sub Merton Sub Improvements (D-Sub) 0.350
0058310 D-Sub Harrison Sub Improvements (D-Sub) 0.350
0058404 D-Sub Kingston Sub Improvements (D-Sub) 0.600
0054052 D-Sub No. Aguidneck Retirement (D-Sub) 0.300
0058407 D-Sub So. Aquidneck Retirement (D-Sub) 0.300

Total 53.585

Page 2 of 29
Aquidneck Island Partial Sanction 2014
Uncontrolled When Pnnled

DIV 4-4 Attachment: Page 425 of 656

REDACTED



US Sanction Paper nationaigrid
1.4 Associated Projects

. Project Type . . Estimate AmbUjProject Number Project Title(Elec_only)
C041183 T-Sub Jepson $13.20
C041184 T-Line Line 61/62 Conversion $22.70
C041185 T-Sub Dexter $3.90

Total S39.80

NDTE:

These projects are part of a separate sanction.

1.5 Prior Sanctioning History

Date Governance Sanctioned Potential I Paper Title Sanction Tolerance
Body Amount Project Type

Investment
11/09/2011 USSC $15.000M $42.DOM Aguidneck Island Partial -25% +50%
12103/2008 DCIG $15.500M $15.50M Substation Sanction +1-25%

Installation Project
04/02/2008 DCIG $3.500M $12.30M Newport Substation Strategy +1- 25%

Installation
10/11/2005 Power Plant $1 00DM N.A. Newport Land Strategy NA.

Purchase

1.6 Next Planned Sanction Review

Date (MonthlYear) Purpose of Sanction Review
Feb 2018 Project Sanction

1.7 Category

Category Reference to Mandate, Policy, NPV, or Other
National Grid USA Internal Strategy Document

0 Mandatory Distribution Planning Criteria Strategy
Issue 1 — February 2011

0 Policy- Driven

0 Justified NPV

0 Other
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1.8 Asset Management Risk Score

Asset Management Risk Score: 41

Primary Risk Score Driver: (Policy Driven Projects Only)

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

1.9 Complexity Level

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

Complexity Score: 33

1.10 Process Hazard Assessment

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

OYes ONo

1.11 Business Plan

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

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

Dist - Current 5 year
Spending Plan 0 Yes 0 No 0 Over 0 Under NA $35.972M
FY15-19 Budget

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

Inclusion of dollars in future plans and approval by Rhode Island PUC through the
annual SR Approval process will be required.
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1.13 Current Planning Horizon

_______ _______ _______

1CUirent Plannin’ñ Horizon

_______

_________

Yr.1 Yr.2 WLLt Yr.4 Yr.5
SM PñorYrs 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 Total

CapEx 0.523 0.620 2.410 4.990 13.730 15.187 8.775 46.235
OpEx 0.010 0.020 0.170 0.290 0400 0.580 0.280 1.750
Removal 0.004 0.040 0.355 1.190 1.261 1.370 1.380 5.600
CIAC/Reimbursement 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.537 0.680 2.935 6.470 15.391 17.137 10.435 53.585

1.14 Key Milestones

Milestone Target Date: (Monthi’Year)

Engineering Design Complete Gate 2 Feeder May 2015
Engineering Design Complete Newport Substation May 2016
Engineering Design Complete Jepson Substation Apr2017
Engineering Design Complete 4kV Station Upgrades Jun 2017
Engineering Design Complete Station Retirements Dec 2017
Project Sanction Feb 2018
Construction Start - Gate 2 Feeder Aug 2015
Construction Complete - Gate 2 Feeder May 2016
Ready for Load - Gate 2 Feeder Jun 2016
Construction Start - Newport Substation Aug 2016
Construction Complete - Newport Substation Mar2018
Ready for Load - Newport Substation Apr2018
EFSB Filing - Feb2015
EFSB Decision - Sep 2016
Construction Start — Jepson Substation Jul 2017
Construction Complete — Jepson Substation Sep 2019
Ready for Load - Jepson Substation Oct 2019
Construction Start—4kV Station Upgrades Jul 2018
Construction Complete — 4kV Station Upgrades Mar2019
Construction Start — 4kV Station Retirements Jun 2018
Construction Complete — 4kV Station Retirements Mar 2020
Project Closure Report Jun 2020
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1.15 Resources, Operations and Procurement

Resource Sourcing

, Engineering & Design Resources
— i intemai i Contractorto be provided

Constructionllmplementation J Internal l ContractorResources to be provided

Resource Delivery

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

0 Red 0 Amber 0 Greento deliver project:

Operational Impact

Outage impact on network system 0 Red 0 Amber 0 Green

Procurement Impact

Procurement impact on network o Red 0 Amber 0 Greensystem:

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

1 State and local permits are required to build Newport substation and the
distribution line work.

2 An Energy Facility Siting Board (EFSB) Filing is required for the proposed
Jepson substation.

3 approval is required to build the 13.8kV feeder at Gate 2 substation and
to_build_the _tap_to_proposed_Newport_substation.

4 A major public outreach effort is required for communities impacted by the
substation construction and distribution line construction and conversion work.

5 Coordination with RIDOT is required to review compliance with the Americans
with Disabilities Act (ADA) for new pole sets or pole replacements.

6 A traffic mitigation plan is required for the distribution line construction and the
proposed conversion work.
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1.17 Climate Change

Contribution to National Grids 2050 80%
Neutral 0 Positive 0 Negativeemissions reduction target:

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

1.18 List References

I 1 Distribution Planning Criteria Strategy, Issue 1, February 2011
2 Conceptual Engineering Report, Newport Mall Substation, 7/20/11
3 Conceptual Engineering Report, Gate 2 Substation, 7/21/11
4 Conceptual Engineering Report, Jepson Substation, 7/22/11
5 Conceptual Engineering Report, Bailey Brook Substation, 7/25/1 1
6 Conceptual Engineering Report, Vernon Substation, 7/25/11
7 Newport Area Supply and Distribution Study, May 2007
B Jepson Equipment Condition Assessment, February 2005
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2 Decisions

rhe US Sanctioning Committee (USSC) at a meeting held on 12/1 0/1 4:

(a) APPROVED the investment of $10.000M and a tolerance of +1- 10 %. This
sanction amount will provide funding for all engineering activities, procurement of long
lead materials, permitting, and to initiate construction activities.

(b) NOTE the potential investment of $53.585M and a tolerance of +1- 25%,
contingent upon submittal and approval of a Project Sanction paper following
completion of all engineering activities.

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

Datel&htSJ/ti
Margaret S yth
US Chief Financial Officer
Chair, US Sanctioning Committee
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3 Sanction Paver Detail

Title: Aquidneck Island Sanction Paper#: USSC-14-262

Project #: See Section 1.3 Sanction Type: Partial Sanction
Operating

The Narragansett Electric Co. Date of Request: 12/10/14Company:
John Gavin

Author: Jack Vaz Sponsor: VP Asset
Management

Utility Service: Electricity T&D Project Manager: Ayo Osimboni

3.1 Background

The Newport Study Area encompasses the City of Newport and the towns of
Portsmouth, Middletown, Jamestown and Prudence Island. Figure 1 shows a
geographic map of the study area. The area has approximately 34,000 customers with
a peak load of 146MW. Aquidneck Island has most of the load and peaks at 135MW,
Jamestown peaks at 10MW and Prudence Island at 1MW.

The area is supplied by lines (L14 & Ml 3) which terminate on the
northern half of Aquidneck Island at Dexter substation. From Dexter substation,

lines (Lines 61 & 62) continue south to supply Jepson substation. From Jepson
substation, line (Line 63) continues south to supply

Gate 2 Substation. Figure 2 shows a one-line of the existing
transmission system.

n
69/ e

The remainder of the load is supplied by five (5) 23kV lines
sourced from Jepson and Gate 2 substations which supply a 4.16kV distribution system
with approximately 70MW of load. Twelve 23/4.16kV substations, ten located in the
southern half of Aquidneck Island and two in Jamestown, supply this 4.16kV system.
Figure 3 shows a one-line of the existing sub-transmission system and Figure 4 shows
the approximate geographic areas supplied by the distribution system.

Interruptions to the Newport electrical system resulting in significant customer outages
occurred in the summer of 2003. One of the action items proposed by the Company to
the Rhode Island Public Utility Commission (RI PUC) was to conduct a planning study
to identify and resolve electrical related issues in the area.

This area study was published in May 2007 and titled “The Newport Area Supply and
Distribution Study”. The Study identified an immediate need to build a new substation
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in the City of Newport to address both normal and contingency overloads. The study
recommended construction of a new substation consisting of a single transformer
supplying four (4)13.8kv feeders. The new station was to be sourced from Line 63, a
radial supply line that supplies the Gate 2 substations.

Construction of a new substation was contingent on the company acquiring a parcel of
land in Newport for this substation. The Company encountered significant challenges in
acquiring a suitable land parcel which has impacted the in-service date of this
substation. To address critical loading concerns in the City of Newport, the 2008 Annual
Plan recommended accelerating some of the distribution construction identified in the
2007 study and recommended redistributing the area load on the supply and distribution
systems to optimize all available capacity. All recommended investments are complete.

In 2011, the Company purchased a parcel of land in the City of Newport suitable for a
new substation. The company successfufly worked with the city to amend the zoning
ordinance to allow a substation to be built via a special permit. The substation site is
encumbered by a lease that expires in the fall of 2016. Therefore substation
construction is projected to start in early 2017 with an in-service date of spring 2018.

Transmission Planning has recently completed a review of the Aquidneck Island
transmission supply system. This review identified various n-i thermal overloads and
voltage issues throughout Aquidneck Island. e

The review also identified various asset
condition, safety, and environmental concerns with Jepson substation.

Jepson substation consists of a
The station is located within the 100 year floodplain and directly

adjacent to Sisson Pond and entirely within Zone A Watershed Protection Overlay. The
station will be rebuilt on company owned land in Middletown and outside the 100 year
floodplain and the Zone A Watershed Protection Overlay. The existing station will be
retired and all equipment removed.

The existing 23/4.16kV station will be retired and load converted to the
13.8kv system. This is the most economical approach as opposed to building a new
23/4.16kV station in Middletown.

3.2 Drivers

Aquidneck Island is supplied by a highly utilized supply and distribution system. It is
increasingly challenging to supply load in southern Middletown and in the City of
Newport. The Jepson 13.8kv system has been utilized to provide relief to the 23kV
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supply system and the 4.16kV distribution system. However, this 13.8kV system has
been extended to its limits.

The 23kV supply system is a mixture of overhead and underground construction in
Middletown and predominantly underground construction in Newport.

The 3-inch
ducts are not suitable to house required solid dielectric cables, making upgrades to the
23kV supply system challenging and costly.

n

e

g n

A number of 23/4.16kV stations in the area have asset condition, safety, environmental,
and thermal concerns which need to be addressed. The recommendation is to retire
these stations. This recommendation is part of a comprehensive solution developed for
Aquidneck Island to address all concerns at least cost.

In the summer of 2003, interruptions to the electrical system in Newport resulted in
significant customer outages. One of the action items proposed by the Company to the
Rhode Island Public Utility Commission was to conduct a planning study to identify and
resolve electrical related issues in the area.

3.3 Project Description

Install a feeder at Gate 2 substation in the City of Newport with a
recommended in-service date of May 2016. This feeder addresses near-term thermal
concerns in Newport until a new substation is built to provide the required long-term
relief. All the work associated with this feeder is in-line with the long-term plan for the
area resulting in no out of line expenditures.

BuHd a substation in Newport on a parcel of land recently purchased for
this purpose. The substation will consist of a single transformer supplying four (4)
1 3.8kV feeders. . A one-line of the
proposed station is shown on Figure 5.

Build a new substation in Middletown (Jepson Substation) on company owned land. The
substation will consist of six (6) feeders
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The 23kV supply system on Aquidneck Island needs relief. The most economical
approach is to retire a number of 23/4.16kV stations and to convert the load to the
13.8kV system. This approach addresses asset condition, safety, environmental,
thermal, and reliability concerns with these assets at least cost. This approach is part of
a comprehensive solution that eliminates the need to install a line to Newport
(a $32M investment). This approach retires four 23/4.16kV stations which include:

Vernon substation is a metal-clad station built in 1949. It has two transformers,
TR231 installed in 1949 and TR232 installed in 1963. The metal-clad switchgear
is obsolete and needs to be replaced to address safety & reliability concerns.
Station breakers are obsolete and the TR231 needs to be replaced due to poor
condition. The estimated cost to rebuild this station is $4.90M. The retirement
of this station eliminates this $4.9M investment.

Bailey Brook was built in 1941 on a small site with no room for expansion. It is
located within local wetlands and adjacent to a brook that is the source of island
water supply. Rebuilding the station outside the floodplain is not an economical
approach because station is located in downtown Middletown and in a congested
area. Locating and permitting a new site is not practical or economical. There is
no economic or reliability benefit to keeping this station.

• South Aquidneck is a metal-clad station located within the flood plain. It has a
single LTC transformer supplying 3-feeders. The station breakers are obsolete
along with the station insulators and arresters. The estimated cost to address
these concerns is $0.80M. However, this station cannot be offloaded due to lack
of feeder ties and because the site is too small to install a mobile transformer.
The LTC is an arcing in oil design which requires a higher level of maintenance.

• North Aquidneck is a metal-clad station with a single transformer supplying 3-
feeders. The station has non-standard breakers and limited EMS. The LTC is
an arcing in oil design which requires a higher level of maintenance. Station has
similar offloading challenges to South Aquidneck making station maintenance
very challenging.

The retirement of these 4.16kV station increases the reliability on the 13.8kV distribution
system with increased feeder ties. The conversion of the 4.16kV load to 1 3.8kV also
reduces line losses by approximately 90%. A one-line of the proposed station
retirements is shown on Figure 8.

3.4 Benefits Summary

The recommended plan is in-line with commitments made by the Company to state
regulators. The plan is part of a comprehensive solution for Aquidneck Island and
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addresses all asset condition, safety, environmental, thermal, and reliability concerns at
the least cost.

Plan introduces new 13.8kV capacity in the heart of the existing Newport 4.16kV system
sourced from the 69kV supply system. No load will be left un-served for loss of a
transformer or supply line resulting in a very reliable supply to the City of Newport and
southern Middletown.

Plan provides capacity to supply load growth on Aquidneck Island well beyond the study
horizon period at relatively low cost. Spare capacity will exist at Dexter, Jepson and
Newport substations to supply future load growth.

Plan eliminates substation equipment in need of replacement or upgrades; eliminates
the need to upgrade manhole and ductline infrastructure to reinforce the 23kV supply
system; and eliminates the need for a second 69kV line into Newport.

3.5 Business and Customer Issues
The project follows up on action items proposed by the Company to the Rhode Island
Public Utility Commission to identify and resolve electrical related issues in the area as
a result of interruptions to the Newport electrical system resulting in significant customer
outages that occurred in the summer of 2003. Failure to execute this project may
impact commitment made by the Company to state regulators.

3.6 Alternatives

Alternative 1: Line to Newport and substation additions ($82.85M)

. A comprehensive routing analysis was
completed for this supply line and this analysis concluded the line would have to be built
underground on city streets.

Construct a substation in Newport on a parcel of land recently acquired
for this purpose. The station would consist of two (2) transformers supplying metal-clad
switchgear with (8)13.8kV feeder positions with five feeders being initially installed.
This alternative would retire North Aquidneck, South Aquidneck, Bailey Brook, and
Vernon substations to relieve the highly loaded 23kV supply system and is part of a
comprehensive solution to address asset condition, environmental, thermal, and
reliability concerns at least cost. Upgrading the 23kV supply system is not an
economical approach since most of the infrastructure consists of small paper and lead
cable installed in 3-inch ductline. The small ductline is not suitable to house the
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required larger solid dielectric cables. Upgrading this infrastructure is not recommended
due to the significant cost impact.

The estimated cost of this plan is $82.SSM, or $29.OOM higher than the preferred plan.
This plan has similar reliability benefits to the preferred plan. However, there is no
economic or reliability benefit to implement this plan over the preferred plan.

Alternative 2: Non-Wires Alternative

The recommended plan is part of a comprehensive solution to address asset condition,
safety, reliability, and environmental concerns on Aquidneck Island. The need for
these investments is immediate. Due to the immediate need for these investment and
because many concerns are related to asset condition and environmental issues, a non-
wires solution is not applicable. New supply and distribution capacity is the only
reasonable alternative to address the identified concerns.

3.7 Safety, Environmental and Project Planning Issues

A filing to the Rhode Island Energy Facility Siting Board (“EFSB”) is required to build the
proposed substation in Middletown and to upgrade lines (Line 61
and Line 62) A team has been formed for this filing with a projected filing
date of spring 2015.

An Environmental Report is required to support the application to the EFSB for
construction of jurisdictional facilities. The Environmental Report must be prepared in
accordance with the EFSB Rules to provide information on the potential environmental
impacts of the electric transmission system improvements proposed by the applicant.

Voltage conversions are required to upgrade the disthbution system from 4.16kV to
13.8kV in Newport and Middletown. Outages are required to energize the converted
areas at 1 3.8kV. These conversions and outages may have to occur during off hours or
winter months to avoid conflicts with the City of Newport’s tourist season.

3.8 Execution Risk Appraisal
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Detailed Ucscripttms of Risk I
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3.9 Permitting

Probability Status
. . EstimatedRequired Duration (Completel In ComletiPermit Name (Certain! To Acquire Progress

Likely! Permit Not Applied
DateUnlikely) For)

RIDEM Filing Likely Unknown Not Applied For TBD
Newport - Special Use Certain Unknown Not Applied For TBD
Perm it
EFSB Filing — Jepson Certain Unknown Not Applied For TBD
substation
Road Opening Permit Certain Unknown Not Applied For TBD
Building Permit Certain Unknown Not Applied For TBD

3.10 Investment Recovery

3.10.1 Investment Recovery and Regulatory implications
N.A.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $9.247M. 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 CIAC / Reimbursement

N.A.

3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table
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[apEx 0.010 I 0.020 0.170 0.290 0.400 I 0.510 0.280 1.750 ITotal Project Sanction
[Removal 0.004 1 0,040 0.355 1.190 1.261 I 1.370 1.380 5.6001flTotal 0.537 1 0.680 2.935 6.470 15.391 j 17.137 10.435 53.585

0.000
0_GOt

0.170
0.000

0.170
0.300
0.300

Aquidneck Island Partial Sanction 2014
Uncontrolled When Pnnted

DIV 4-4 Attachment: Page 440 of 656

REDACTED



US Sanction Paper

3.11.2 Project Budget Summary Table

Project Costs Per Business Plan

3.11.3 Cost Assumptions

nationaigrid

current Planning Horizon

- -

Substation estimates were obtained from Conceptual Engineering Reports prepared by
substation engineering. Conceptual Grade Estimates have been developed with only
the conceptual understanding of the project. The estimates have been prepared using
historical cost data or data from similar projects with an accuracy of -25% to +50%.

The estimate for line was obtained from Routing Analysis Report
prepared by transmission line engineering and consultants to the company. This
Conceptual Engineering Estimate has been developed with only the conceptual
understanding of the project. The estimates have been prepared using historical cost
data or data from similar projects with an accuracy of -25% to +50%,

The distribution line work estimate was developed utilizing generic construction costs.
Minimal field work has been performed to assess the actual condition of the assets or
the number of poles and transformers needing replacement associated with the
conversion from 4kV to 1 3kV. This is an Investment Grade Estimate with a level of
accuracy ranging from -50% to +200%.

3.11.4 Net Present Value / Cost Benefit Analysis
Not financially driven

3.11.4.1

N.A.

NPV Summary Table

Page 18 of 29

PrlorYrs Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +
I (Actual) 2014115 2015116 2016117 2017118 2018/19 2019/20 Total
CapEx 0.523 2.140 3.325 5.028 4.003 0.000 0.000 15.019
OpEx 0.010 0.895 0.157 0.291 0.205 0.000 0.000 1.558
Removal 0.004 0.079 0.188 0461 0.285 0.000 0.000 1.037
Total cost in Bus. Plan 0.537 3.114 3.670 5.800 4.493 0.000 0.000 17.614

Variance (Business Plan-Project Estimate)

CurrentPlannln.g HorIzon
Prior Yrs Yr. 1 Yr. 2 Yr. 3 Yr..4 Yr. 5 Yr. 6.+

$11 (Actual) 2014)15 2015/16 2016117 2017/18 2018119 2019120 Total
capEx 0.000 1.520 0.915 0.038 (9.727) (15.187) (8.775) (31.216)
OpEx 0.000 0.875 (0.013) 0.001 (0.195) (0.580) (0.280) (0.192)
Removal 0.000 0.039 (0.167) (0.709) (0.976) (1.370) (1.380) (4.564)
Total cost in Bus. Plan 0.000 2.434 0.735 (0.670) (10.898) (17137) (10.435) (35.972)
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3.11.4.2 NPV Assumptions and Calculations
N.A.

3.11.5 Additional Impacts
None

3.12 Statements of Support

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

Role Individual Responsibilities
Investment Planning Glen DiConza Endorses relative to distribution 5-year business plan

or emergent work
Resource Planning Mike Mokey Endorses D-Line resources, cost estimate, schedule

and portfolio alignment
Resource Planning Mark Phillips Endorses substation resources, cost estimate,

schedule and portfolio alignment
Asset Management! Kasia Kulbacka Endorses scope, estimate, and schedule with the
Planning company’s goals, strategies, and objectives
Asset Management! Alan Labarre Endorses scope, estimate, and schedule with the
Planning company’s goals, strategies, and objectives
Engineering / Design Suzan Endorses substation scope, design, conformance

Martuscello with design standards
Engineering ! Design Mark Browne Endorses sub-transmission line scope, design,

conformance with design standards
Engineering / Design Len Swanson Endorses substation scope, design, conformance

with design standards
Project Management Sonny Anan Endorses Resources, cost estimate, schedule
Project Management Timothy Moore Endorses Resources, cost estimate, schedule

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

unction Individual
Finance Keith Fowler / Phillip Horowitz
Regulatory Peter Zschokke
Jurisdictional Delegates Jim Patterson
Procurement Art Curran
Control Center Michael Gallagher
Control Center Will Houston
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4 Appendices

4.1 Sanction Request Breakdown by Project

$M C015158 C02862S CD0056 C054054 C024159 O0O649 CDOOSSI C000652 CD58401 ?&jê104 C054052 C058407 To
CapEx 1.000 3.500 2.100 0.200 0.200 1.100 0.050 0.050 0.600 9.400
apEx 0.200 0.200
Removal 0.200 0.050 0.050 0.050 0.050 0.400
Total 1.000 3.900 2.100 0.800 0.200 1.100 0.050 0.050 0.050 0.050 0.600 0.050 0.050 10.000

4.2 Other Appendices
N.A.

4.3 NPV Summary
Nfl..

4.4 Customer Outreach Plan

A Customer Outreach Plan is required and will be developed as part of the Energy
Facilities Siting Board (EFSB) Filing. The company has hired a consultant to develop a
comprehensive public outreach plan for all of proposed projects on Aquidneck Island.
This outreach effort will be part of a comprehensive and proactive public outreach
process to establish and maintain communications with stakeholders (e.g., project
abutters, residents, businesses, federal, state and local officials, and community
groups).

This process will include opportunities for public education and communication
regarding the need for the Project, the permitting and siting processes, the detailed
construction plans, the dissemination of construction updates and outreach prior to and
during construction, and follow-up outreach after Project completion. The process will
be designed to engage the community in a two-way dialogue, facilitate transparency
throughout the Project, foster public participation, and solicit feedback from
stakeholders.
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FIGURE 3—EXISTING SUB-TRANSMISSION SYSTEM ONE-LINE DIAGRAM

Page 23 of 29

C’,

‘4)

CMO
sIcLn

cbw
Li

C,,

C,,

nationaigridUS Sanction Paper

0
n
CNa
z
-J

Aquidneck Island Partial Sanclion 2014
Uncontrolred When Printed

DIV 4-4 Attachment: Page 446 of 656

REDACTED



US Sanction Paper nationaigrid

DEXTER SUB
124 MnV)

JAMESTOWN
(10 MW]

FIGURE 4-GEOGRAPHIC MAP OF EXISTING DISTRIBUTION

Page 24 of 29
Aquidneck Island Partial Sanclion 2014
Uneonlrolled When Printed

DIV 4-4 Attachment: Page 447 of 656

REDACTED



US Sanction Paper nationaigrid

— — a a a a — — — — a a a — — a a a a a — — aeeaeaa — — — a a a — — a a a —
—

FUTURE CONSTRUCTION

I’I
I

I
I
I
I
I
I
I

I
I
I

I
I
I
I

12i 3SMVAg

t

$52

F2 El

12 Link

F8

1’

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

I

T2
24 13 214 0 HVA

69-138kv

M32 LTC

jI1t’

— a a — a a a — a a a a

691:V

!
MSI

Ti
2413214 OH VA

69-13 8kV
LTC

“a’- -—— - —
a — a a a a — — a a a — a a a a — a — a —

..—---_-‘-t

çssi

Fl
I

F3

MSS

F5 P

—
— Swi(chgear Cubicals

+ iobiIe Substation Connection

* Aulu Transfer

551

Cl

L
(2j3.BMVAr

FIGURE 5-NEWPORT 69/13.8kv SUBSTATION PROPOSED ONE-LINE

Page 25 of 29
Aquidneck Island Partial Sanction 2014
Uncontrolled When Printed

DIV 4-4 Attachment: Page 448 of 656

REDACTED



US Sanction Paper nationaigrid

20004 20004

FIGURE 6— MIDDLETOWN 115/23kV SUBSTATION PROPOSED ONE-LINE
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FIG 7— MIDDLETOWN 115/13.8kv SUBSTATION PROPOSED ONE-lANE
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FIGURE 8-PROPOSED STATION RETIREMENTS
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Title: New Southeast Substation Sanction Paper #: USSC-1 5-109

Project #: See Section 1.3 Sanction Type: Partial Sanction
Operating

The Narragansett Electric Co. Date of Request: 05/13/2015Company:
John Gavin, VP

Author: Jack P. Vaz Sponsor: Electric Asset
Management

Utility Service: Electricity T&D Project Manager: George Maximovich

I Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction in the amount $5.600M with a tolerance of +/- 10%
for the purposes of performing all engineering activities, permitting, procurement of long
lead materials, and to initiate construction activities.

This sanction amount is $5.600M broken down into:
$5.100M Capex
$0.000M Opex
$O.500M Removal

NOTE the potential investment of $23.000M with a tolerance of +50%/-25%, contingent
upon submittal and approval of a Project Sanction paper following completion of final
engineering and design.

1.2 Project Summary

Pawtucket No. 1 substation supplies load in the City of Pawtucket, Rhode Island. It
consists of an indoor substation and an outdoor substation. It supplies approximately
36,000 customers with a peak electrical demand of 114MW. There are a number of
concerns in this area:

The indoor substation was designed based on the standards at the time it was
built. Operating and working in this station now requires special procedures and
added safeguards to be followed. It is challenging to find replacement parts for
the equipment in the station since parts have to be custom made or salvaged
from facilities that have been removed from service.

• The circuit breakers in the indoor substation are from 40 to 94 years old,
obsolete, and are no longer supported by any vendor. These breakers have an
elevated potential for failure due to their condition and type.
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The building has structural issues that cause concern for the continued safe and
reliable operation of the substation. If this building was to remain, it is anticipated
that an investment of several million dollars would be required to maintain the
building in a safe condition.

• There is un-served load for loss of either the 73 transformer or the 74 transformer
that exceeds the distribution planning criteria.

• The loading on a number of feeders is projected to exceed summer normal
ratings along with the loading on bus section 73.

To address these concerns, the recommended plan is to:

• Construct a new eight feeder metal clad station with two transformers
and breaker and a half design on a site adjacent to the transmission right of way
on York Avenue in the City of Pawtucket.

The 13.8kv
distribution system will be rearranged so that the new station supplies most of the
load east of the Seekonk River.

• Construct a new control house at the Pawtucket No 1 substation site to house
the control equipment for the station presently located in the indoor
substation building. The switchgear in the indoor building and all the previously
abandoned equipment will be removed. After all electrical equipment has been
removed the indoor substation building will be demolished.

At Pawtucket No 1, there is limited EMS capability. It is recommended to expand EMS
on the remaining outdoor station to provide remote status, control and monitoring of all
switching devices, transformers, voltage regulation and battery systems. Alarming will
include transformer low oil; transformer, circuit breaker, relay and battery system
trouble. Monitoring will include voltage and current for all three phases and neutral,
MW, MVAR, and MVA. Control will include trip and close on all switching devices;
reclose on/off on circuit breakers; ground relay control on feeders for switching, and
control of voltage regulation.

1.3 Summary of Projects

Project Number j Project Type j Project Title Estimate Amount ($M)
C053657 D-Sub Southeast Sub (D-Sub) $9000
C053658 D-Line Southeast Sub (D-Line) 56.100
C055563 T-Une Southeast Sub (T-Line) Si .000
C056343 T-Sub Southeast Sub (T-Sub) 50.600
C055583 T-Sub Pawtucket No 1 (T-Sub) $2.500
C055683 D-Sub Pawtucket No 1 (D-Sub) $3500
cooi 766 T-Sub Valley Sub P11 Upgrades $0300

Total $23.000
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1.4 Associated Projects

I EstimateProject Number Project I
Project TitleType Amount ($M)

I Robinson Ave Control House
$1203C053249 T-Sub

Upgrades

1.5 Prior Sanctioning History

Not Applicable

1.6 Next Planned Sanction Review

Date (Month/Year) Purpose of Sanction Review
Jan - 2018 Project Sanction

1.7 Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory The investment is policy driven. Without this project the
company will not be able to provide a reliable electric
service to the customers in this area. This investment

0 Policy- Driven also addresses safety and asset condition concerns with
Pawtucket No. 1 indoor substation.

0 Justified NPV

1.8 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

1.9 Complexity Level

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

Complexity Score: 25
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1.10 Process Hazard Assessment

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

QYes ONo

1.11 Business Plan

Project CostProject included in relative toBusiness Plan Name & approved Business Over! Under Business Plan approved BusinessPeriod Plan? Plan ($)
FYi 6-FY2O NE Distribution

0 Yes 0 No 0 Over 0 Under r NA $0.524MBudget
FYi 6-FY2O NE Yes 0 No 0 Over 0 Under r NA $0.770MTransmission Budget

NOTE: This project was included in National Grid’s FY 2016 Electric Infrastructure,
Safety, and Reliability Plan (The RI ISR).

1.12 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.

1.13 Current Planning Horizon

Distribution Project:
Current Planning Horizon ($M)

FY16 FY17 FY18 FY19 FY20 FY21
Spend Total

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

CapEx - 0.400 3.650 6.350 3.400 - 13.800
OpEx - - 0.050 0.100 0.050 - 0.200
Removal - 0.025 0.275 1.500 2.800 - 4.600
Total - 0.425 3.975 7.950 6.250 - 18.600

Transmission Project:
Current Planning Horizon ($M)

FY16 FY17 FY18 FY19 FY20 FY21
Spend Total

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

CapEx - 0.300 1.230 1.650 1.120 - 4.300
OpEx - - - 0.050 0.050 - 0.100
Removal - - - - - - -

Total - 0.300 1.230 1.700 1.170 - 4.400
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1.14 Key Milestones

Milestone Target Date: (Monthflear)
Initial Partial Sanction May- 2015
Start Preliminary Engineering (kick-off meeting) Apr —2016
Preliminary Engineering Complete Apr - 2017
Engineering Design Complete — EDC Dec — 2017
Project Sanction Jan — 2018
Construction Start May—2018
Construction Complete — CC May —2019
Ready for Load - RFL May—2019
Demolish Pawtucket No 1 station Building Jun - 2019
Project Closure Report Mar — 2020

1.15 Resources, Operations and Procurement

Resource Sourcing

Engineering & Design Resources
Internal P Contractor

to be provided
Constructionllmplementation

. P Internal P Contractor
Resources to be provided

Resource Delivery

Availability of internal resources
. . ORed QAmber QGreen

to deliver project:
Availability of external resources

. ORed OAmber QGreen
to deliver project:

Operational Impact

Outage impact on network system: 0 Red 0 Amber 0 Green

Procurement Impact

Procurement impact on network 0 Red 0 Amber 0 Green
system:

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

1 Permitting will be required for the proposed Southeast Substation
2 Environmental cleanup may be required at Pawtucket No 1 substation.
3
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1.17 Climate Change

Contribution to National Grid’s 2050 80% Neutral 0 Positive 0 Negative
emissions reduction target:
Impact on adaptability of network for 0 Neutral 0 Positive 0 Negative
future climate change:

1.18 List References

1 Pawtucket Area Study — December 2014
2 Distribution Line Conceptual Engineering Report — May 2014
3 Substation Estimating Documents — May 2014
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2 Decisions

The US Sanctioning Committee (USSC) at a meeting held on May 13, 2013:

(a) APPROVED the investment of $5.60M and a tolerance of ±1- 10 % for the
purposes of performing all engineering activities, permitting, procurement of long lead
materials, and to initiate construction activities.

(b) NOTED the potential investment $23.000M to and a tolerance of +50%!- 25 %,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTED that George Maximovich has the approved financial delegation to
undertake the a tivities stated in (a).

Signaturel /47.7 Dat/1..k’..
Margaret h
US Chief inancial Officer
Chairman, US Sanctioning Committee
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3 Sanction Paper Detail

Title: New Southeast Substation Sanction Paper #: USSC-1 5-109

Project #: See Section 1.3 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: 05/13/15
Company:

John Gavin, VP
Author: Jack P. Vaz Sponsor: Electric Asset

Management

Utility Service: Electricity T&D Project Manager: George Maximovich

3.1 Background

Pawtucket No. 1 station is located on Tidewater Street on the west bank of the Seekonk
River in the City of Pawtucket. It consists of a four story brick building constructed in
1907 and an outdoor switchyard. It has nineteen 13.8 kVdistribution circuits that
supply approximately 36,000 customers with a peak electrical demand of 114MW.
Three feeders supply a network in downtown Pawtucket with approximately 3MW of
load.

The brick building was part of a former power plant that was decommissioned in 1975
and is less than 25% utilized. This building houses indoor distribution switchgear and
other electrical equipment. The electrical equipment still in service within the building is
associated with both the indoor switchgear and the outdoor yard. Some electrical
equipment associated with the former power plant has been abandoned in place.

The indoor substation was designed based on the standards at the time it was built.
Operating and working in this station now requires special procedures and added
safeguards to be followed. Additionally, it is challenging to find replacement parts for
the equipment in the station since parts have to be custom made or salvaged from
facilities that have been removed from service. The building layout is such that it
precludes the implementation of modern installation standards in order to replace
original equipment.

The breakers in the indoor substation consist of General Electric “H”-type circuit
breakers ranging in age from 40 to 94 years old. The 1920 breakers are live-tank, oil-
filled circuit breakers which are obsolete due to a lack of spare parts, slow operation,
and the potential for failure. The 1970 breakers have a history of poor reliability
especially during switching operations with three documented failures of the breaker
motor and two documented failures of the trip/close coils.
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A structural evaluation of the brick building has not been carried out in detail; however a
number of structural issues cause concern for the continued safe and reliable operation
of the substation. If this building was to remain, it is anticipated that an investment of
several million dollars would be required to maintain the building in a safe condition.

A contingency at Pawtucket No.1 involving loss of a transformer or main bus would
require significant load to be transferred to adjacent stations utilizing feeder ties.
Pawtucket No. 1 only has weak ties to Valley St. station, therefore a significant amount
of Pawtucket No. 1 load cannot be picked up during these contingencies. The projected
bus loading and projected un-served load at Pawtucket No 1 for each bus section is
shown in the table below:

2014 Projected Un

T f Rating (MVA) 2014 Peak Load Served Load Under
Substation - Contingency

SN SE MW % SN MW Exposure
Pawtucket No.1 T71 47.8 47.8 23.4 49% 4.1 127

Pawtucket No.1 T73 47.8 47.8 57.3 120% 23.1 645

Pawtucket No.1 T74 47.8 47.8 33.3 70% 14.1 356

National Grid’s Distribution Planning Criteria recommends mitigating any un-served load
exposure in excess of 10 MW or 240 MWh. The loss of the T73 transformer, the T74
transformer, or a bus section at Pawtucket No. 1 would result in outage exposures in
excess of those recommended by distribution planning criteria.

3.2 Drivers

This project is required to address safety, asset condition, and reliability concerns with
the Pawtucket No.1 indoor substation. This project also addresses load at risk that
exceeds the distribution planning criteria; feeder loading that exceeds summer normal
ratings; and loading that exceeds the rated capacity of the station bus.

3.3 Project Description

Construct a metal clad substation, breaker and a half design, adjacent
to the transmission right of way on York Avenue. Southeast substation is presently
located on this site but is in the process of being retired. The new station will have an
ultimate layout for eight distribution circuits. h

o d o
m

A one line of the proposed station is shown on
Figure 4 and the site plan is shown on Figure 5.
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After completion of the new station, approximately 55 MVA of load will be transferred
from Pawtucket No. 1 to the new station and the remaining Pawtucket No. 1 load will be
rearranged and supplied from switchgear sections 73 and 74. Indoor switchgear
section 71 will be removed. The new station will supply the bulk of the load east of the
Seekonk River while Pawtucket No. 1 will supply most of the load west of the Seekonk
River.

A new control house will be built at Pawtucket No. ito house the control equipment for
the station that is presently housed in the indoor substation building. After all
electrical equipment has been removed from the brick building, it will be demolished. A
one line of the proposed Pawtucket No 1 retirements is shown of Figure 3.

At the remaining Pawtucket No 1 station, EMS functionality will be expanded to provide
remote status, control and monitoring of all switching devices, transformers, voltage
regulation and battery systems. Alarming will include transformer low oil; transformer,
circuit breaker, relay and battery system trouble. Monitoring will include voltage and
current for all three phases and neutral, MW, MVAR, and MVA. Control will include trip
and close on all switching devices; reclose on/off on circuit breakers; ground relay
control on feeders for switching, and control of voltage regulation.

3.4 Benefits Summary

This project addresses safety, asset condition, and reliability concerns associated with
the Pawtucket No 1 indoor station. This work benefits all the customers in the City of
Pawtucket and the surrounding areas.

3.5 Business and Customer issues

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

3.6 Alternatives

Alternative 1: Install a new Metal Clad Station at the Pawtucket No I

This alternative proposes development of a metal clad substation,
breaker and a half design, in the Pawtucket No. 1 yard.

After installation of the new switchgear, load at
Pawtucket No I will be rearranged to allow for the elimination of the 71 bus.

There are presently eight circuits on section 71, including three network feeders. The
three network circuits are currently dedicated feeders with approximately 3.0 MVA of
peak load. It is proposed to supply these network circuits from section 73. The
remaining circuits will be resupplied from the new station. Three circuits in section 73
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will be resupplied from the new station to free up feeders for the three network circuits.
This work will reduce loading on section 73 below the rating of the 2,000 Amp bus.

The distribution infrastructure from Pawtucket No 1 is all underground. Therefore, new
manhole and ductline systems will be built from the new station out to city streets and
intercept the existing underground system when practical. New underground feeder
getaways will be installed from the new station and will intercept the existing cables or
be routed directly to the riser poles.

The existing manhole and ductline infrastructure predominantly consists of 3-inch
conduits installed on city streets. Although the age of this infrastructure is unknown,
based on the age of the indoor substation it would be reasonable to assume that the
majority of this infrastructure dates back to the early 1900’s. The 3-inch duct diameter
is not suitable for routing of the proposed solid dielectric cables required for the new
feeders. New 5 inch diameter duct is required for the new cable. This plan would install
a new manhole and duct system necessary to bypass the limiting 3-inch infrastructure.

The conceptual grade estimate for this plan is $30.600M of which $26.100M is capital,
$0.400M is O&M and S4.100M is removal.

Alternative 2: Non-Wires Alternative

The primary driver for this project is to address the asset condition, including the safety
and reliability concerns with the Pawtucket No 1 indoor substation. Non Wires
Alternatives are not applicable for this project. New supply and distribution
infrastructure is the only reasonable alternative to address the asset conditions.

3.7 Safety, Environmental and Project Planning Issues

A detailed cutover plan will be developed for the interconnection of the existing and
newly installed feeders. This Plan will be developed during the Final Engineering and
Design Phase.

3.8 Execution Risk Appraisal
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3.9 Permitting

Probability . Status
. Duration To Estimated

. Required . (Complete! InPermit Name . Acquire Completion(Certain! Likelyl . Progress
. Permit . DateUnlikely) Not Applied For)

EFSB Notice of Intent Certain 4 Months Not Applied For TBD
Building Permit Certain 3 Months Not Applied For TBD
Historic Commission Review Certain TBD Not Applied For TBD
Pawtucket Street Opening Certain 3 Months Not Applied For TBDPermit

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. Based on current schedule the substation will enter
service in FY20 and the distribution projects will be included in each fiscal year’s Annual
ISR Filing until that time.

3.10.2 Customer Impact

Distribution: This project results in an indicative first full year revenue requirement
when the asset is placed in service equal to approximately $2.760M. 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.

Transmission:
when the asset
only. Recovery
rates.

This project results in an indicative first full year revenue requirement
is placed in service equal to approximately $0.860M. This is indicative
is through Regional Service (RNS) and Local Network Service (LNS)
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. Detaiied Description of
Risk/ Opportunity

Obtaining the required
scheduled outage

Obtaining the proper

2
distribution line easement
rights or ability 10 enact — — —

existing rights.

Material/equipment
damaged during substation
construction extending — —

schedule

Strategy
Pre-Trigger Mitigation

Residual Risk
Post Trigger Mitigation

Plan Plan

Develop plan and . Continue frequent
, . Construction delays mayncrease communication communication untilAccept result from outageas scheduled outage outage work is
approaches. P05 ponemen. concluded.

Identify individual to
address potential properly . Circle back to design to

. . . . Unable to acquire proper
Mttigate issues Immediately after determine potential

easements.Distnbution Line design is alternate routes.
completed.

Require contractor to Enhance security
. . provide site security and measures and expedite

Mttigate . Vandalism occurs.be responsible for replacement of materials
potential damage. and/or equipment.
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3.10.3 CIAC / Reimbursement

Not Applicable.

3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table

nationaigrid

Distribution:
Current Plannina Horizon ($M)

Project FY17 FY18 FY19 FY20
Total

Project
Project Title Estimate Spend Prior Yrs

2016/17 2017/18 2018/19 2019/20Number
Level (%)

0.250 1.900 4.100 2.750 9.000CapEx - - - -

Southeast Sub
+50/- 25°/

OpEx - . . - - -

C053657
(D-Sub)

°
Removal
Total - 0.250 1.900 4.100 2.750 9.000

0.650
0.050
0.500
1.200

2.300
2.300

4.800
0.200
1.100
6.100

CapEx - 0.400 3.650 6.350 3.400 13.800
OpEx - 0.050 0.100 0.050 0.200

Total Project Sanction
Removal - 0.025 0.275 1.500 2.800 4.600
Total - 0.425 3.975 7.950 6.250 18.600

Transmission:
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C053658
Southeast Sub
(D-Line)

CapEx

+50/- 25% OpEx
Removal

0.150

Total

C055683

1.750 2.250

Pawtucket No 1
(D-Sub)

0.050

CapEx

0.150
0.100

+50/- 25%

0.100

OpEx

1.900
0.500

Removal

2.850

Total
0.025
0.025

0.175
0.175

1.000
1.000

3.500
3.500
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C056343

C055583

C06 1766

Southeast Sub
(T-Sub)

Pawtucket No I
(T-Sub)

Valley Sub P11
Upgrades

nationaigrid
Current Plannino Horizon ($M)

0.200

0.200

0.720

0.720

0.010

0.010

0.240

0.240

0.840
0.050

0.890

0.150

0.150

0.060

0.060

0.750
0.050

0.800

0.130

0.130

3.11.2 Project Budget Summary Table

Project Costs Per Business Plan (Distribution)
Current Planning Horizon (SM)

Prior Yrs FY16 FY17 FY18 FY19 FY20
SM (Actual) 2015/16 2016/17 2017/18 2018/19 2019/20 Total

CapEx 0.000 0.055 3.805 6.210 3.960 0.000 14.030
OpEx 0.000 0.013 0.245 0.450 0.285 0.000 0.993
Removal 0.000 0.093 0.302 1.678 2.028 0.000 4.101
Total Cost in Bus. Plan 0.000 0.161 4.352 8.338 6.273 0.000 19.124

Variance (Business Plan-Project Estimate)

Current Planning Horizon ‘SM)
Prior Yrs FY16 FY17 FY18 FY19 FY20

SM (Actual) 2015116 2016/17 2017/18 2018/19 2019/20 Total
CapEx 0.000 0.055 3.405 2.560 (2.390) (3.400) 0.230
OpEx 0.000 0.013 0.245 0.400 0.185 (0.050) 0.793
Removal 0.000 0.093 0.277 1.403 0.528 (2.800) (0.499)
Total Cost in Bus. Plan 0.000 0.161 3.927 4.363 (1.677) (6.250) 0.524

Project Costs Per Business Plan (Transmission)

Page 14 of 23

Project FY17 FY18 FY19 FY20
TotalProject

ProjectTitle Estimate Spend PriorYrs
2016/17 2017/18 2018/19 2019/20Number Level (%)

CapEx - 0,100 0.300 0.420 0:180 1.000
OpEx - - - - - -Southeast Sub

+50/- 25% Removal - - -

C055563
CT-line)

Total - 0.100 0.300 0.420 0.180 1.000

CapEx

+50/- 25% OpEx
Removal

0.100

Total

CapEx

+50/- 25%

0.100

OpEx

0.600

Removal

0.090

Total

0.600

CapEx

50/- 25%

0.090

OpEx

2.400

Removal

0.0 10

Total

0.100

2.500

0,0 10

0.300

CapEx - 0.300 1.230 1.650 1.120 4.300
. . OpEx - - - 0.050 0.050 0.100

Total Project Sanction Removal - - - - - -

Total - 0.300 1.230 1.700 1.170 4.400

0.300
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________ ________&Ourtent

Planning Horizon ($M)

_______

Prior Yrs FY16 ‘SY47 FY18 FY19 FY20
(Actual) 2015116 2016&tZ2 2017/18 2018/19 2019/20 Total

CapEx 0.000 0.290 1.450 1.440 0.450 0.000 3.630
OpEx 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
Total Cost in Bus. Plan 0.000 0.290 1.450 1.440 0.450 0.000 3.630

Variance (Business Pian-Project Estimate)

Current_Planning_HOdzöh1$M)....
PriorYrs FY16 FY17 FY18 FY19’ TY2O

$M (Actual) 2015116 2016/17 2017/18 2018/19 2019/20 Total
CapEx 0.000 0.290 1,160 0.220 (1.050) (0.990) (0.370)
OpEx 0.000 0.000 0.000 0.000 (0.050) (0.050) (0.100)
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cost in Bus. Plan 0.000 0.290 1.160 0.220 (1.100) (1.040) (0.470)

3.11.3 Cost Assumptions

Cost estimate accuracy is - 25% to +50%. Project sanction cost estimates (+/- 10%) will be
developed after final design is completed.

3.11.4 Net Present Value/Cost BenefitAnalysis

Not financially driven.

3.11.4.1 NPV Summary Table

Not Applicable.

3.11.5 Additional Impacts

Not Applicable.

3.12 Statements of Support

3.12.1 Supporters

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

Role Individual Responsibilities
Investment Planning Glen DiConza Endorses relative to distribution 5-year

business plan or emergent work
Investment Planning Michelle Park Endorses relative to transmission 5-year

business plan or emergent work

Page 15of23
Southeast Substation Sanction Paper
Uncontrolled When Printed

DIV 4-4 Attachment: Page 467 of 656

REDACTED



nationaigridUS Sanction Paper

Resource Planning Anne Wyman Endorses D-Line resources, cost,
estimate, schedule and Portfolio
alignment

Resource Planning Mark Phillips Endorses substation resources, cost,
estimate, schedule and Portfolio
alignment

Asset Management! Kasia Kulbacka Endorses scope, estimate, and
Planning schedule with the company’s goals,

strategies, and objectives
Asset Management! Alan Labarre Endorses scope, estimate, and
Planning schedule with the company’s goals,

strategies, and objectives
Engineering I Design Suzan Martuscello Endorses substation scope, design,

conformance with design standards
Engineering! Design Mark Browne Endorses transmission line scope,

design, conformance with design
standards

Engineering! Design Len Swanson Endorses substation scope, design,
conformance with design standards

Engineering / Design Sonny Anand Endorses Resources, cost estimate,
schedule

Project Management Andrew Schneller Endorses Resources, cost estimate,
schedule

3.12,2 Reviewers

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

Function Individual
Finance Keith Fowler! Phillip Horowitz
Regulatory Peter Zschokke
Jurisdictional Delegates Jim Patterson / Carol Sedewitz
Procurement Art Curran
Control Center Michael Gallagher

j9ontro Center Will Houston
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4 Appendices

4.1 Sanction Request Breakdown by Project
$M C053657 C053658 C055563 C056343 C055583 C055683 Total
CapEx $2100 $1.600 $O.400 $0400 $0.600 $0000 $5100
OpEx $0000 $0.000 $0000 50.000 $0.000 $0000 $0.000
Removal $0000 $0.000 50.000 $0000 $0000 $0500 50.500
Total 52.100 $1.600 50.400 $0400 50.600 $0500 55.600

4.2 Other Appendices
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FIGURE 1 —Geographic Area

Southeast Substation Sancton Paper
Uncontrolled When Printed

DIV 4-4 Attachment: Page 470 of 656

REDACTED



US Sanction Paper nationaigrid

Page 19 of23

i

I

Southeast Substation Sanction Paper
Uncontrolled When Printed

DIV 4-4 Attachment: Page 471 of 656

REDACTED



US Sanction Paper nationaigrid

Page 20 of 23

I

_____
_____t

Southealt Substaton Sanct,on Paper
UnconIrolled When Printed

DIV 4-4 Attachment: Page 472 of 656

REDACTED



US Sanction Paper nationaigrid

-#

FIGURE 4—One Line of Proposed Southeast Substation
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FIGURE 5 — Proposed Southeast Substation Location
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FIGURE 6— Proposed 13.8 kV Distribution Feeder Layout
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Flynn, Janice

From: Vaz, Jack
Sent: Wednesday, May 20, 2015 2:32 PM
To: Flynn, Janice
Subject: RE: USSC-15-109 New Southeast Substation

Oops.  Project C061766 was added at the last minute.  Can you allocate $50K and reduce C053657 by the same amount.  
Thanks 
 
_____________________________________________  
From:  Flynn, Janice   
Sent: Wednesday, May 20, 2015 2:21 PM 
To: Vaz, Jack 
Subject: USSC-15-109 New Southeast Substation 
 
Hi Jack 
 
In the above referenced paper section 4.1 does not have Project C061766 allocated in the table.  Did you want to 
allocate any of the $5.600M to C061766?   
 
Thanks 
Janice 
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Title: Westerly Flood Restoration Sanction Paper#: USSC-15-110

Project#: C036527, C055215 Sanction Type: Partial Sanction

Operating
The Narragansett Electric Co. Date of Request: 05/13/2015Company:

John Gavin, VP
Author: Jack P. Vaz Sponsor: Electric Asset

r Management

[ Utility Service: ElecthcityT&D Project Manager: Ayo Osimboni

I Executive Summary

1.1 Sanctioning Summary
This paper requests partial sanction of funding projects C036527and C055215 in the
amount $3.500M with a tolerance of +/- 10% for the purposes of performing all
engineering activities, permitting, procurement of long lead materials, and to initiate
construction activities.

This sanction amount is $3.500M broken down into:
$3.500M Capex
S0.000M Opex
$O.000M Removal

NOTE the potential investment of $8.000M with a tolerance of +50%/- 25%, contingent
upon submittal and approval of a Project Sanction paper following completion of all
engineering activities.

1.2 Project Summary
This project resolves the March 2010 flooding damage and failure at Westerly
substation and addresses long-term area reliability and capacity concerns in the Town
of Westerly, RI. This project rebuilds Westerly substation at a higher elevation by
utilizing a vacant brick building located within the substation yard. This building will be
refurbished to house 15kV metal-clad switchgear. Two 40-MVA delta zigzag
transformers will supply this switchgear.

This project retires the existing Westerly substation equipment located within the flood
plain. The project supports the long-term load growth in Westerly by increasing the
number of available distribution feeders from four to six and by increasing the station
transformer size from 20-MVA units to 40-MVA units. By installing delta zigzag supply
transformers, Westerly substation’s distribution feeder voltages will be brought in phase
with those supplied by other area substations. The modification of voltage phasing will
eliminate the need to drop load during switching operations. This will expose customers
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to fewer planned outages, provide for greater switching flexibility, and for quicker
restorations times in the event of an outage.

1.3 Summary of Projects

1.4

. Project Type . . Estimate AmountProject Number Project Title(Elec only) ($M)
C036527 D-Sub Westerly Flood Restoration (D-Sub) 6.400
C05521 5 0-Line Westerly Flood Restoration (D-Line) 1.600

Total 8.000

1.5 Prior Sanctioning History
Not Applicable

1.6 Next Planned Sanction Review

Total $ 19.72

Date (MonthlYear) Purpose of Sanction Review
Nov - 2017 Project Sanction

1.7 Category

Category Reference to Mandate, Policy, or NPV Assumptions

0 Mandatory Ocean State Substation Flood Mitigation Report — June
30, 2010
Rhode Island Flood Mitigation Plan - October 12, 2012

0 Policy- Driven (Revision 1)

0 Justified NPV

Page 2 of 16

Associated Projects

Project Number Project Title Estimate Amount (SM)
C024175 Chase Hill Sub (D Line) S 7.31
C024176 Chase Hill Sub (D Sub) $ 10.03
C030165 Chase Hill Sub (T Line) $ 0.53
C030166 Chase Hill Sub(T Sub) $ 1.42
C034102 Ashaway Retire (D Sub) $ 0.20
C036233 Hope Valley Retire (D Sub) $ 0.20
C036234 Hope Valley Retire (D Line) $ 0.03
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1.8 Asset Management Risk Score

Asset Management Risk Score: 42

Primary Risk Score Driver: (Policy Driven Projects Only)

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

1.9 Complexity Level

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

Complexity Score: 23

1.10 Process Hazard Assessment

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

QYes 0No

1.11 Business Plan

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

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

New England
Distribution 0 Yes 0 No 0 Over 0 Under r NA $1 .657M
FYi 6-FY2Q

1.12 If cost> approved Business Plan how will this be funded?
N.A..
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1.13 Current Planning Horizon

nationaigrid

Current Planninq Horizon

1.15 Resources, Operations and Procurement

Resource Sourcing

Engineering & Design Resources to
r Contractorbe provided

Constructionllmplementation P Internal P ContractorResources to be provided

Resource Delivery

Availability of internal resources to
o Red 0 Amber 0 Greendeliver project:

Availability of external resources to
Red 0 Amber 0 Greendeliver project:

Operational Impact

Outage impact on network system: 0 Red f 0 Amber 0 Green

Procurement Impact

Procurement impact on network
o Red 0 Amber 0 Greensystem:

Page 4 of 16

2015/16 2016/17
FY16 FY17 FY18 FY19 FY20

2017/18 201 8)19 2019)20 Total
CapEx 0.660 3.060 2.600 0.640 7.160
OpEx 0.010 0.010 0.020
Removal 0.100 0.110 0.610 0.820
CIAC/Reimbursement
Total 0.660 3.160 2.720 1.460 8.000

1.14 Key Milestones

Milestone Target Date:
(MonthlYear)

Initial Partial Sanction May - 2015
Start Preliminary Engineering (kick-off meeting) Apr —2016
Preliminary Engineering Complete (Station TSD) Mar— 2017
Engineering Design Complete — EDC Oct — 2017
Project Sanction Nov—2017
Construction Start Mar—2018
Construction Complete — CC Sep — 2019
Ready for Load — RFL Oct —2019
Project Closure Report Feb — 2020
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1.16 Key Issues (include mitigation of Red or Amber Resources)

1 No known issues exist at this time

2

I

1.17 Climate Change

Contribution to National Grid’s 2050 80% Neural 0 Positive i 0 Negativeemissions reduction target:
Impact on adaptability of network for

€ I 0 Positive I 0 Negative
i future climate change: I I I

1.18 List References

I 1 Conceptual Engineering Report — Rebuild Westerly Substation, Oct. 2013

fl13
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2 Decisions
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Page 6 of 16

The US Sanctioning Committee (USSC) at a meeting held on May 13, 2015:

(a) APPROVED the investment of $3.500M and a tolerance of ±1- 10 % for the
purposes of performing all engineering activities, permitting, procurement of long lead
materials, and to initiate construction activities.

(b) NOTED the potential investment
contingent upon submittal and approval
completion of afl engineering activities.

$8.000M to and a tolerance of +50%!- 25 %,
of a Project Sanction paper following

(c) NOTED that Ayo Osimboni has
the activities stated-in (a)

/
I-

the approved financial delegation to undertake

Sinature./.
Margaret Sm’
US Chief Financial Officer

Date:JJ.f./Lf

Chairman, US Sanctioning Committee
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3 Sanction Paper Detail

Title: Westerly Flood Restoration Sanction Paper #: USSC-1 5-1 10

Project #: C036527, C055215 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: 05/13/2015Company:
John Gavin, VP

Author: Jack P. Vaz Sponsor: Electric Asset
Management

Utility Service: ElectricityT&D Project Manager: Ayo Osimboni

3.1 Background

Westerly is a 34.5112.47 kV substation equipped with two 20 MVA transformers that
supply four distribution feeders. The station supplies 9,200 customers with a peak
demand of 36 MW in the Town of Westerly. The distribution voltage established at this
station does not phase with the rest of the system in the area. Therefore, before
switching Westerly feeders to other stations customers are exposed to short duration
outages.

Westerly substation is located in close proximity to the Pawcatuck River. In March
2010, flooding occurred in this area and flood waters peaked at approximately six feet in
the substation yard. All the equipment in the substation yard and inside the control
house was damaged. All roads leading to the substation were impassable and access
to the station was not possible for an extended period of time.

Once flooding conditions subsided, a mobile substation was sited and energized on
Perkins Avenue in Westerly to restore customer service. Additional customer service
was restored using distribution feeder ties to other stations and a pad-mounted
transformer was installed near existing
34.5kV and 12.47kV distribution infrastructure.

In preparation for the 2010 summer peak load, portions of Westerly substation were
placed back in service in May and June. With Westerly substation only partially
restored, supplying load in Westerly over the summer was challenging and resulted in
the need to shed customer load to maintain equipment operating safely within its rated
capability. To mitigate the need to continue to shed load, generation was installed while
Westerly substation was being restored to full operation. By mid summer 2010,
permanent repairs were made at Westerly substation and the generation was removed
along with the pad-mounted transformer that had been installed on an emergency basis.
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To mitigate future flood damage risk at Westerly substation, a long-term plan was
developed in 2010. The plan recommended abandoning the Westerly substation site
and expanding a proposed substation that was being permitted in the Town of
Hopkinton on company owned land west of Route 3. The recommendation was to
install a second power transformer and four additional feeders at Hopkinton substation.
This investment would provide capacity to retire Westerly substation.

The company was not successful in permitting the substation site located west of
Route 3 due to concerns

a site suitable for substation construction was identified east of Route 3 and
acquired by the company. The zoning ordinance has been amended by the Town to
allow for substation construction on this site. The new site is located near the
intersection of Ashaway and Chase Hill Road and is referred to as the Chase Hill
substation site.

With respect to the Company’s plans to retire Westerly substation, the new site resulted
in significantly greater distribution line costs and right-of-way construction and
maintenance challenges. The site is further away from the Westerly load center as
compared to the original site. While the additional distribution distance was considered
in the decision to move to the new site, further detailed design reviews indentified the
significant increased right-of-way construction costs. A comprehensive review by
Operations also identified challenges with access, initial construction, and long-term
maintenance of distribution circuits on the right-of-way.

Due to the aforementioned challenges, the plan to install 8 feeders at the Chase Hill
substation site has been modified and the Company will only install 4 feeders. The 4
feeders removed from the Chase Hill project scope were replaced with the plan detailed
in this paper for 4 feeders to be supplied from a rebuilt Westerly substation. Rebuilding
Westerly substation is more economical as compared to expanding Chase Hill
substation and results in significantly shorter distribution feeders. Reduced feeder
mainline exposure results in better anticipated service reliability performance and lower
operational costs when compared with the original Chase Hill projects.

3.2 Drivers

This project resolves the March 2010 flooding damage and failure at Westerly
Substation and improves long-term area reliability. This investment needs to be made
now to mitigate future flooding at Westerly substation and improve area reliability for
approximately 9,200 customers.

This project corrects distribution system voltage phasing issues by installing delta
zigzag transformers which result in Westerly substation feeders that are in phase with
the rest of the system in this area. The modification of voltage phasing will eliminate the
need to drop load during switching operations. This will expose customers to fewer
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planned outages, provide for greater switching flexibility, and for quicker restorations
times in the event of an outage.

3.3 Project Description

The following work is required at Westerly substation to mitigate the risk of future flood
damage, increase the supply capacity to Westerly, and correct area phasing challenges
to improve reliability. Purchase and install the following maior equipment:

• Two 34.5kV circuit switchers.
• Two 34.5/1 3.2 kV 24/32/40 MVA LTC delta zigzag transformers.
• New 1 5kV metal-clad breaker and half switchgear with breakers for six feeders

and two capacitor banks. Initial construction will consist of four feeders.
• Two 2-stage open air 7.2MVar cap banks (3.6MVar per stage)

Once the new station is cutover all the equipment in the old yard shall be removed.

3.4 Benefits Summai’y

This project resolves the March 2010 flooding damage and failure at Westerly
substation. This project improves customer reliability by resolving voltage phasing
issues in the area; that is, feeder ties are currently made by first dropping the customer,
then by switching them over to a second supply.

3.5 Business and Customer Issues

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

3.6 Alternatives

Alternative 1: Expand Chase Hill Substation

This alternative would expand Chase Hill substation by installing a second 4OMVA
power transformer and 4 additional distribution feeders. The estimated cost of this
alternative is $11 M. This alternative is not recommended because:

• It has a higher cost than the preferred plan ($11 M vs SSM).
• The Chase Hill site is remote from the Westerly load center resulting in significant

right-cf-way construction for the distribution feeders.
• Additional investigation by Design and Operations to build feeders on the right of

way has indentified significant challenges with access, initial construction, and
long-term maintenance of these circuits.
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• There is no economic or reliability benefit to supplying Westerly load from Chase

Hill substation. Feeders supplied from a rebuilt Westerly substation will be much
shorter resulting in significant less mainline exposure and better anticipated
service reliability performance.

Alternative 2: Do Nothing or Deferral

This alternative is not recommended. Deferring this investment would continue to
expose Westerly customers to prolonged outages in the event this site floods in the
future. Deferral would also leave the Westerly substation feeders out of phase with the
rest of the system resulting in the need to interrupt customers during switching
operations and increasing the restoration times in the event of an outage.

3.7 Safety, Environmental and Project Planning Issues

A detailed cutover plan will be developed for the interconnection of the existing and
newly installed feeders. This Plan will be developed during the Final Engineering and
Design Phase.

3.8 Execution Risk Appraisal

Post Trigger Mitigation
Plan

Probability Status

Permit Name Required Duration To (Completel Estimated

(Certain! Likelyl Acquire In Progress Completion

Unlikely) Permit Not Applied Date
For)

For TBDRIDEM Likely 6 mos.
Not Applied
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3.10 Investment Recovery
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3.10.1 Investment Recovery and Regulatory Implications

Based on current schedules the substation will be in service in FY’20 and will be
included in each Fiscal Year’s Annual ISR filing until that time.

3.10.2 Customer Impact

This project results in an indicative first full year revenue requirement when the asset is
placed in service equal to approximately $1 .432M. 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 CIAC / Reimbursement

Not Applicable.

3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table

_____________

. ...,.4GUflen
Project Project FY16 .FY17, ,t48 I19 .juaEY2OA
Number Project Title Estimate spend($M) 2015/16. 2O1BJZS j!TJ4fl d%0W191 4Pi9O

capEx 0.540 2.560 2.000 0.500 5.600

co36527
Westerly Flood Est Lvi (.25% OpEx
Restoration (D.Sub) +50%) Removal o.ioa 0.100 0.600 0.800

Total 0.540 2.660 2.100 1.100 6.400

Est Lvi (-25%
+50%)

capEx
OpEx
Removal
Total

0.120 0.500

0.120 0.500

0.600 0.340 1.560

c055215
Westerly Flood
Restoration (D.Line)

0.010
0.010
0.620

0.010

capEx 0.660 3.060 2.600 0.840 7.160
. OpEx 0.010 0.010 0.020Total Project Sanction

Removal 0.100 0.110 0.610 0.820
Total 0.660 3.160 2.720 1.460 8.000

0.010
0.360

0.020
0.020
1.600

3.11.2 Project Budget Summary Table
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Project Costs Per Business Plan

________

Current_Planning_Horizon

_________

FY16 FY17 FY18: FY19 FY20
$M 2015(16 2016(17 2017(18 2018(19 2019120 Total

CapEx 0.650 4.050 3.600 0.840 9.140
OpEx 0.022 0.121 0.120 0.044 0.307
Removal 0.010 0.045 0.114 0.041 0.210
Total Cost in Bus. Plan 0.682 4.216 3.834 0.925 9.657

Variance (Business Plan-Project Estimate)

Current_Planning_Horizon
FY16 FY17 FY18 FY19 FY20

$M 2015116 2016117 2017118 2018119 2019120 Total
CapEx 0.650 3.390 0.540 (1.760) (0.840) 1.980
OpEx 0.022 0.121 0.120 0.034 (0.010) 0.267
Removal 0.010 0.045 0.014 (0.069) (0.610) (0.610)
Total Cost in Bus. Plan 0.682 3.556 0.674 (1.795) (1.460) 1.657

3.11.3 Cost Assumptions
Cost estimate accuracy is - 25% to +50%. Project sanction cost estimates (+1- 10%) will be
developed after final design is completed.

3.11.4 Net Present Value / Cost Benefit Analysis
Not financially driven.

3.11.4.1 NPV Summary Table
Not Applicable.

3.11.5 Additional Impacts
There are no additional impacts.

3.12 Statements of Support

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

Role Individual Responsibilities
Investment Planning Glen DiConza Endorses relative to

distribution 5-year business
plan or emergent work

Resource Planning Anne Wyman Endorses D-Line resources,
cost, estimate, schedule and
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Portfolio alignment
Resource Planning Mark Phillips Endorses substation

resources, cost, estimate,
schedule and Portfolio
alignment

Engineering I Design Suzan Martuscello Endorses substation scope.
design, conformance with
design standards

Engineering / Design Len Swanson Endorses substation scope,
design, conformance with
design standards

Asset Management I Planning Alan Labarre Endorses scope, estimate, and
schedule with the company’s
goals, strategies, and
objectives

Project Management Andrew Schneller Endorses Resources, cost
estimate, schedule

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

Function Individual

Finance Keith Fowler I Phillip Horowitz
Regulatory Peter Zschokke

Jurisdictional Delegates Jim Patterson

Procurement Art Curran

Control Center Michael Gallagher
Control Center Will Houston

4 Appendices

4.1 Sanction Request Breakdown by Project

$M C036527 C055215 Total

CapEx 2.800 0.700 3.500
OpEx 0.000
Removal 0,000
Total 2.800 0.700 3.500

4.2 Other Appendices
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FIGURE 1 — WESTERLY SUBSTATION FLOODING
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. West Cranston #21 No. 2Title: Sanction Paper#: USSC —15- 290Transformer Replacement

Project #: C055844 Sanction Type: Partial Sanction

Operating The Narragansett Electric Co. Date of Request: January 5, 2016Company:
John E. Gavin,

Author: Eileen Duarte Sponsor: Vice President
Electric Asset
Management

Utility Service: Electricity T&D Project Manager: Kathleen Hurley

I Executive Summary

1.1 Sanctioning Summary

This paper requests the partial sanction of C055844 in the amount of $1 .63CM with a
tolerance of ±1- 10% for the purposes of Preliminary Engineering, Final Engineering,
long lead materials and minor construction activities.

This sanction amount is $1 .630M broken down into:

$1 .62CM Capex
$0.000M Opex
$0.O1OM Removal

NOTE the potential investment of $3.093M with a tolerance of +2001-50%, contingent
upon submittal and approval of a Project Sanction paper following completion of
preliminary engineering, final engineering, long lead materials and light construction
activities.

1.2 Project Summary

This project will replace the No. 2 transformer, at West
Cranston #21 substation located at 100 Laten Knight Road in Cranston, RI due to asset
condition. In addition, the transformer will be upgraded to a 40 MVA unit in order to
mitigate the need to shed load for loss of the No. 1 transformer or supply line at this
station and will provide capacity for future station expansion to accommodate load
growth in the area.
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2 Project Detail

2.1 Background

The No. 2, 3-phase transformer with load tap changer (LTC) at West Cranston #21
Substation has been identified for replacement due to condition issues. The
transformer is manufactured by
Allis Chalmers in 10/1/1 970 making it 44 years of age.

The barrier board between the transformer main tank and the LTC compartment has
deteriorated allowing the insulating oil to leak either into the main tank or the LTC
compartment. The normal functionality of the transformer is to have separate and
exclusive insulating oil compartments for the main tank and the LTC compartments.
The various connections per phase (approximately 60) have loosened over time and
gaskets have deteriorated. The main tank insulating oil leaks into the LTC compartment
causing overfill and the need to drain the LTC often. The LTC compartment required
draining 3 times within a 5 month span. Additionally, the on-line LTC Dissolved Gas
Analysis is inconclusive because the main tank is generating Ethylene gas and
therefore provides an inaccurate analysis of the condition of the LTC. Furthermore, the
main tank oil level is low requiring the need to add oil to the main tank. As a result of
this situation and other factors such as the transformer vintage, high-side aluminum
(rather than copper) windings, and the projected loading in the area, the decision was
made to replace this transformer with a 40 MVA unit.

The current and projected transformer loads at this station are as follows:

R&lnq (WA)
Actual Lual Projected Loai

2015 2)16 2t20 2)25 2030

Substaion
TFanI.

SN SE WA %SN MVA %SN MVA %SN MVA %SN MVA %SN

We Cranston #21 Ti 27.79 29.91 as 34% 11.0 40% 1 1.1 40% 11.4 41% 11.9 43%
We cranston#21 T2 27.76 29.86 1 6.8 60% 192 70% 1 9.5 70% 20.1 72% 20.9 75%
Total st Cranston Station Ioad 26.3 304 30.6 31.5 32.8

The transformers have a summer emergency rating of 29.9 MVA and under a
contingency situation the transformers would be overloaded.

Additionally, the West Cranston substation was designed and permitted for a six4eeder
station. It currently consists of three 12.47kV feeders with the ability to add three more
in the future. Past consideration to add feeders at this station were determined not
economical due to the need to upgrade the station transformers. The station peak load
is approximately 30.4 MW and the 20 MVA transformers limit the loading at the station.
Therefore, any future expansion will require replacing the 20 MVA units with larger 40
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MVA units. In addition, 40 MVA transformers are standard for stations with six feeders
to eliminate customer exposure to extended outages due to the loss of one transformer
or supply line. This will also assist with future expansion in the area.

2.2 Drivers

Asset condition is the primary driver for this project. The transformer LTC compartment
has failed and needs to be addressed. The secondary driver is system capacity. For
loss of a transformer or supply line loading on the station exceeds the emergency rating
of the transformers. Installing a 4OMVA transformer at this location mitigates this risk.
There is not a non-wires alternative association because it is an asset condition project.

2.3 Project Description

The project will replace the No. 2 LTC transformer
, with a larger capacity LTC transformer

The two 15kV GE Type PVDB1 circuit breakers equipment position
21 P4 and 3-4 will be replaced. The project will include foundation and structural
changes. In addition, the existing electro-mechanical transformer protection for both
transformers will be upgraded to processor-based. New alarms points will be added to
the existing Remote Terminal Unit (RTU) via fiber-optic cable for remote status, control
and monitoring of the switching devices and transformers.

2.4 Benefits

Replacement of the transformer with an upgraded unit will eliminate the failed LTC
compartment, allow for accurate asset condition monitoring and will reduce
maintenance activities. In addition, the increased capacity will assist with the projected
load growth in the area, and will improve the contingency deficit. In summary, this
project will assist with providing reliable service to our customers in this area.

2.5 Business & Customer Issues

None

2.6 Alternatives

Alternative 1: Deferment
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Deferment is not recommended as the transformer LTC compartment has failed and
continued maintenance will become costly. The present condition masks our ability to
monitor the condition of this transformer, and due to its vintage and design has a higher
probability of failure.

Alternative 2: Replace with the same capacity

Replacing the transformer with the same capacity is not recommended due to the load
growth in the area and the contingency deficit.

2.7 Investment Recovery

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 $0.61 OM. 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 Project Type Estimate Amount
Number (Elec only) Project Tide ($M)

C055844 fl-Sub I West Cranston Transformer Replacement $9093

Total $3.093

3.2 Associated Projects

None

3.3 Prior Sanctioning History

None
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3.4 Category

Category Reference to Mandate, Policy, NPV, or Other

o Mandatory

0 Policy- Driven Distribution Substation Transformers, 2009

o Justified NPV

0 Other

3.5 Asset Management Risk Score

Asset Management Risk Score: 39

Primary Risk Score Driver: (Policy Driven Projects Only)

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

3.6 Complexity Level

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

Complexity Score: _20__

3.7 Next Planned Sanction Review

Date (Month/Year) Purpose of Sanction Review
2/2018 Project Sanction
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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

RI Distribution
($)

$0973FY16—FY2O
®Yes ONo Qover OUnderONA

4.1.1 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.

4.2 CIA CI Reimbursement

N/A

43 Cost Summary Table
Current PIannjflH6jIjofl:.jer

stlmate Yr.1 Yr.2 Y13J Yr.5 Yr.6+

Level SM PrIor Yrs 2015116 2016(17 2011118’ 2018119 2019120 2020121 Total

Capex $0000 50.000 50.319 51.240 51.498 $0000 50.000 53.057

÷2001-50% Opex 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000

Removal 50.000 50.000 50.000 50.010 $0026 50.000 50.000 50.036

Total 50.000 50.000 50.319 51.250 51.524 50.000 50.000 53.093
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4.4 Project Budget Summary Table

Project Costs Per Business Plan
Project Budget Summary Table Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 +

Project Costs per Business Plan Prior Yrs 2015116 2016/17 2017/18 2018/19 2019120 2020/21 Total

Capex $0000 $0320 $1 .000 $0720 $0000 $0000 $0000 $2.040

Opex $0000 $0006 $0020 $0014 $0000 $0000 $0000 $0.040

Removal $0000 $0006 $0020 $0014 $0000 $0000 $0000 $0.040

Total Cost in BPlan $0000 $0332 $1 .040 $0.748 $0.000 $0000 $0.000 $2120

Variance (Business Plan-Project Estimate)
YActuaIs Yr. I Yr.2 Yr.3 Yr.4 Yr.5 Yr.6+

Variance (Business Plan-Project Prior Yrs 2015116 2016117 2017/18 2018119 2019/20 2020(21 Total

Capex $0000 $0320 $0681 ($0520) ($1498) $0000 $0000 ($1017)

Opex $0000 $0006 $0020 $0014 $0000 $0000 $0000 $0040

‘- Removal $0 000 $0 006 $0 020 $0 004 ($0 026) $0 000 $0 000 $0 004

• Total Variance $0.000 $0332 $0721 ($0502) ($1.524) $0.000 $0000 ($0.973)

5 Key Milestones

Milestone
Target Date:
(Month/Year)

Partial Sanction 01/16
Project Kick-off 04/16
Preliminary Engineering Complete 01/17
Procurement of Materials/Contractor Begin 03/17
Final Engineering Complete 01/18
Project Sanction 02/18
Construction Start 05/18
Construction Complete 11/18
Project Closeout 02/19
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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 Name I Responsibilities
Investment Planner Glen Diconza Endorses relative to 5-year

business plan or emergent
work

Resource Planning D-Sub Mark Phillips Endorses resources, cost,
schedule

Project Management Robert Schneller Endorses resources, cost,
schedule

Distribution Planning Alan Labarre Endorses scope, design,
design standard

Engineering and Design Susan Martuscello Endorses scope, design,
design standard

Engineering and Design Leonard Swanson Endorses scope, design,
design standard

6.1.2 Reviewers

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

6.1.3
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Reviewer List Name
Finance Keith Fowler
Regulatory Peter Zschokke
Jurisdictional Delegates James Patterson
Procurement Art Curran
Control Centers Michael Gallagher

List References

1 I Distribution Substation Transformers Strategy 2009
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7 Decisions

(a) APPROVE the investment of $1.630M and a tolerance of +1- 10% for preliminary
engineering, final engineering, long lead materials, and light construction activities.

(b) NOTE the potential investment of $3.093M and a tolerance of +2001-50%,
contingent upon submittal and approval of a Project Sanction paper following
completion of final engineering and design.

(c) NOTE that Kathleen Hurley is the Project Manager and has the approved
financial del gtion to ndertak the activities stated in (a).

Signature... .
Date..VY//.U

Executive Sponsor — Marie Jordan, Senior Vice President, Electric Process &
Engineering
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8 Other Appendices
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8.1 One-line Diagrams
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8.2 Sanction Request Breakdown by Project

N/A
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Note: Fill data in the grey area and upload the form to the Electric Investment Planning SharePoint Site which will automatically route the form for review / approval.
        Electric - Janice Flynn

Gas - Karen Jasinowski SharePoint Site Link 

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

Latest Project Estimate
*Date of Latest Sanction: 9/8/2017

Total Capex Opex Removal
$15,000 $15,000

Revised Project Estimate
Total Capex Opex Removal
$250,000 $250,000

Cash Flows
Previous FY Capex Opex Removal
$16,776 $16,776

Current FY Capex Opex Removal
$233,224 $233,224

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

9/12/2018

The below information is required and must be filled in and a Driver must be selected:

        Reason for Change in Spend

Other

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

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

This is distribution interconnection job, the customer only pays $15000 in study phase, but due to 
the compact schedule, Distribution Asset Management proceed the final design ahead of the 
customer's payment. 

Xiaoguang (Shirley) Wang

9/12/2018

Version 9.5

ISA has been signed and first payment is pending.

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

David Evans

Justification/ Risk Identification

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Re-Sanction 

The Narragansett Electric Co.
C079116

31MW DG Interconnection

1
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Change in DOA Request Form (Less than Million)
N/A

N/A

Full sanction paper is drafted and 
will be sumbitted soon.

In-service Dates
*Original In-service Date: 8/1/2018
*Revised In-service Date: 10/1/2019

Additional Notes

Project Alternatives Considered

2
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