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1 Executive Summary

1.1 Sanctioning Summary

This paper requests partial sanction of INVP 4572 in the amount of $84.5 million, with a
tolerance of +/- 10% for the purposes of completing the first of five years of
development and implementation of the Gas Business Enablement program (GBE), this
phase of which is expected to be completed during the period April 2017 through March
2018 (FY18). The partial funding approach will provide transparency of progress as the
program moves through its various stages.

This sanction amount is $84.5 million broken down into:
$56.5 million Capex
$28.0 million Opex
$0 Removal

NOTE the total anticipated investment in GBE is $478.284 million with a tolerance of +/-
13%, contingent upon submittal and approval of additional program partial sanction
papers as new phases of the program are presented. The total anticipated investment
includes $20.142 million which was invested in FY17 for assessment of processes and
applications, high level design for the program, development of the business case, early
enabling investments and procurement and mobilization activities. The $84.500 million
for FY18 is not a standalone investment; future investments will be required to complete
GBE and enable further capabilities along a five-year roadmap from the initial
investments.

NOTE that the GBE Program has adopted an annual sanctioning approach, which will
include periodic reviews of project progress, deliverables, and funding requirements
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over multiple sanctions, with the GBE Steering Group providing oversight of the
program’s progress.

1.2 Project Summary

The US Gas Business is facing significant challenges. These include improving
gas safety performance, continuing to successfully deliver the growing capital
program, meeting the demand for customer connections, supporting evolving
customer and regulatory expectations, and running the business more effectively.
These challenges are amplified by the complexity created by disparate legacy
processes and systems currently in use across the business. This is particularly
acute with regards to information systems, most of which are nearing end of life,
and are beginning to create unacceptable risks to core operations and future
growth.

The proposed solution is focused on standardizing and simplifying operational
processes into new asset management, work management, and mobility systems
(the core backbone). Enhanced capabilities focused on the customer
experience, asset and work management, and data supplement the core
backbone. A refined operating model and value framework will embed and
sustain a culture of accountability and compliance. Industry standard solutions,
an innovative release strategy, modern delivery methods, and robust governance
will support the successful delivery of the desired business outcomes.

Although primarily an asset replacement program, there are a broad range of

anticipated benefits including improved gas safety and operational performance,
as well as enhanced customer experience and service.

1.3 Summary of Projects

N Project Type . . [Estimate Amount]

Project Number (Elec only) Project Title (sM)
| 4572 | |Gas Business Enablement 478.28.
Total 478.28.

1.4 Associated Projects

N/A
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1.5 Prior Sanctioning History
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Date

Governance
Body

Sanctioned
Amount

Potential
Project
Investment

Paper Sanction

Title Type Tolerance

1.6 Next Planned Sanction Review

[ Date (Month/Year)

[ Purpose of Sanction Review |

| November 2017

| Partial Sanction — GBE Phase 2 |

1.7 Category

C

Reference to M

Policy, NPV, or Other

y

O Mandatory

@ Policy- Driven

O Justified NPV

O Other

GBE is primarily an asset replacement program.

1.8 Asset Management Risk Score

Asset Management Risk Score: 49

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

1.9 Complexity Level
® High Complexity O Medium Complexity O Low Complexity ONA
Complexity Score: 30

1.10 Process Hazard Assessment

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

OYes ©® No
1.11 Business Plan
Project Cost
Business Plan !?roject included . relative to
Name & Period | M approved Over / Under Business Plan | approved
Business Plan? Business
Plan ($)
Gas Business
Enablement. ®Yes ©ONo ®Over ©Under ¢ NA $373.7m
FY18-FY23

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

GBE s replacing aged and core systems to manage our related gas assets and
support the safe delivery of service to our customers. The Company will request
recovery of costs of GBE through future rate cases. In the interim, the Senior
Executive Sanctioning Committee has approved funding through FY18. The full
program costs will be built into the next iteration of the business plan for future
years.
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1.13 Current Planning Horizon
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Current Planning Horizon
Yr 1 Yr2 | Yr.3 | Yr4 | Yr5 | Yr.e+
SM Prior Yrs | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | _Total

CapEx 0.000 | 56.504 | 104.639 | 73.693 | 47.613| 10.332| 0.815 | 293.59%
OpEx 20142 | 27.972| 64.102| 41.339| 21.317| 0.087| 0.729 | 184.688
Removal 0.000| 0000| 0.000] 0.000] 0.000| 0.000] 0.000] 0.000
[CIAC/Reimbursement 0.000] 0.000| 0.000] 0.000] 0.000] 0.000] 0.000] 0.000
Total 20.142| 84.476| 168.741] 115.032| 68.930 | 19.419| 1.544 | 478.284

1.14 Key Milestones

Milestone Target Date: (Month/Year)
Start Up 04/2017
Partial Sanction 05/2017
Begin Requirements and Design 05/2017
Begin Development and Implementation 07/2017
Partial Sanction 11/2017
Partial Sanction 11/2018
Partial Sanction 11/2019
Full Sanction 11/2020
Move to Production / Last Go Live 03/2021
Project Complete 03/2022
Project Closure Sanction 07/2022

NOTE that the timelines above cover the anticipated GBE roadmap, including beyond
this partial sanction. The sanctioning approach will include periodic reviews of project
progress, deliverables, and funding requirements over multiple sanctions. The next

sanction request will occur in Q3 FY18.

Page 6 of 25
GBE - US Sanctioning Paper - Final 05302017 (1)
Uncontrolied When Pinied



US Sanction Paper
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Resource Sourcing

Engineering & Design Resources
to be provided

¥ Internal

¥ Contractor

Construction/Implementation
Resources to be provided

¥ Internal

¥ Contractor

Resource Delivery

Availability of internal resources
to deliver project:

O Red

@® Amber © Green

Availability of external resources
to deliver project:

O Red

© Amber ® Green

Operational Impact

Outage impact on network system: ‘ O Red

‘ © Amber ® Green

Procurement Impact

Procurement impact on network
system:

‘ O Red

‘ O Amber ® Green

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

place.

1 To successfully deliver a program of this scale requires a strong internal team.
To date, 59 resources have been hired into the GBE team; over the next 12
months that number will grow significantly with a mix of internal, external, and
consulting resources to ensure that National Grid has the required resources to
complete the plans for FY18 and beyond. GBE has a dedicated HR Business
Partner and recruiter to support the team in hiring of these resources, and a
resource plan has been developed which includes sufficient lead time to hire
resources as they are needed. This is amber to acknowledge the significant
ramp up in resources required, although appropriate sourcing plans are in
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1.16 Climate Change

Contribution to National Grid’s 2050 80% ® Neutral O Positive | © Negative
emissions reduction target:

Impact on adaptability of network for ® Neutral OPositive | © Negative
future climate change:

1.17 List References

N/A

2 Decisions

The Senior Executive Sanctioning Committee (SESC) at a meeting held on May 30,
2017.

(a) APPROVED the investment of $84.5M and a tolerance of 10% for the
purposes of Gas Business Enablement in FY18.

(b) APPROVED the potential RTB impact of $17.676M in FY22 (per annum) for an
estimated 5 years. RTB impact begins in FY19 at $7.105M and increases through FY22
to $17.676M.

(c

APPROVED the potential investment of $478.284M and a tolerance of 13%
contingent upon submittal and approval of Project Sanctions for each stage
following continued successful delivery of the previous stage.

(d) NOTED that Johnny Johnston has the approved financial delegation to undertake
the activities stated in (a).

Page 8 of 25
‘GBE - US Sanctioning Paper - Final 05302017 (1)
Uncontoled When Prteg



US Sanction Paper

The Narragansett Electric Company
d/b/a National Grid
RIPUC Docket No. 4770
Attachment DIV 7-49-112
Page 9 of 25

Boston Gas Company and Colonial Gas Company
each d/b/a National Grid

D.P.U. 17-170

Attachment AG 24-2-2

Page 9 of 25

Signature

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

3 Sanction Paper Detail

Title: Gas Business Enablement Sanction Paper #: | USSC-17-222
Project #: INVP 4572 Sanction Type: Partial Sanction
Operating . . .
Company: National Grid Svc Company Date of Request: | May 30, 2017
Johnny Johnston-
Author: Wayne S. Watkins / Kenneth C. Sponsor: SVE Gas
Healy Business
Enablement
Utility Service: | Gas Project Manager: | Kenneth C. Healy
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3.1 Background

The US Gas Business is facing significant challenges. These include improving
gas safety performance, continuing to successfully deliver the growing capital
program, meeting the demand for customer connections, supporting evolving
customer and regulatory expectations, and running the business more effectively.
These challenges are amplified by the complexity created by disparate legacy
processes and systems currently in use across the business. This is particularly
acute with regards to information systems, most of which are nearing end of life,
and are beginning to create unacceptable risks to core operations and future
growth.

The proposed solution, the GBE program, is expected to span five years. It is
focused on standardizing and simplifying operational processes into new asset,
work management, and mobility systems (the core backbone). Enhanced
capabilities focused on the customer experience, asset and work management,
and data supplement the core backbone. A refined operating model and value
framework will embed and sustain a culture of accountability and compliance.
Industry standard solutions, an innovative release strategy, modern delivery
methods, and robust governance will support the successful delivery of the
desired business outcomes.

GBE has been collaboratively developed with the US Gas Business, Information
Services, Procurement, Human Resources, and other departments to meet these
challenges. lIts objectives are to reduce risk, deliver a step change in business
performance, and enable future growth.

3.2 Drivers

The growing list of aging information systems which support core operations is
beginning to create unacceptable risks to the gas business. Within two years,
94% of the gas business front office systems will be at “end of life”, up from 79%
today. The average age of these systems is 14 years, and it is increasingly
difficult to make changes to these systems to meet the expectations of our
customers, our regulators, and our business operations. System “down time” is
also growing.
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A step change in our business performance is required. We must drive
continuous improvement in gas safety performance. We continue to be heavily
reliant on paper-based processes and paper records, which impedes our ability
to streamline systems, and jeopardizes the integrity of our records. In short, our
current systems no longer support the way the gas business needs to work,
manage performance, and empower our employees to serve our customers.

Over recent years, the capital program has tripled to over $2 billion per year,
largely in response to customer and regulatory requirements. This has strained
the legacy approach and the supply chain. Modern supported solutions with
integrated supply chain are necessary to allow National Grid to deliver in this
significant growth area.

3.3 Project Description

The program team was mobilized in June 2016, with the support of the gas
business and information services to ensure that the program had the right
capabilities and experience from the outset. National Grid has engaged two of
the top system integrators in the US, conducted a number of visits to other
companies, implemented pilots to test new concepts, and heavily engaged the
gas business to assist in the develop of the roadmap and solution.

The proposed solution is focused on standardizing and simplifying operational
processes into new asset, work management, and mobility systems (the core
backbone). Enhanced capabilities focused on the customer experience, asset
and work management, and data supplement the core backbone. A refined
operating model and value framework will embed and sustain a culture of
accountability and compliance. Industry standard solutions, an innovative
release strategy, modern delivery methods, and robust governance will support
the successful delivery of the desired business outcomes.

The roadmap for the program is phased and prioritized over five years to reduce
operational risk while balancing deliverability and accelerating value creation
where possible. The core backbone and enhanced capabilities will produce a
solid framework for the business to adapt to future needs and dramatically
improve the customer experience. The technical solution will also provide a
strong base for expansion to the electric business.

The GBE program includes three key elements to address its current challenges.
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* Integration, standardization, and simplification of our core processes and
systems into a modern platform (19 best of breed solutions from the
current 99), including asset management, work management, geospatial
information, and records administration.

« Development of a flexible, digital interaction platform on top of our core
systems that allows our customers, call center representatives, and field
employees to operate on the same platform.

e Creation of a performance-focused organization, with emphasis on end-to-
end process desired outcomes, and defined accountabilities designed to
create the behavioral change necessary to achieve the desired business
outcomes.

The initiatives and high level roadmap can be seen in Appendix 4.2 and 4.3
respectively.

Wheat is the approach to implementing GBE?

This is a large program that will take multiple years to complete. The roadmap
leverages modern approaches to minimize risk and maximize the likelihood that
the desired business outcomes are successfully delivered. This includes:

« Developing a core b and
enhanced capabilities. The core includes implementing asset
management, work management and mapping solutions over the first four
years, focusing on risk reduction. The core solution uses tried and tested
utility solutions that will be implemented with minimal customization and
standardized business processes across the enterprise. The enhanced
capabilities build on the core and are focused on adding incremental value
to National Grid’s customers throughout the five-year program.

e Phasing implementation. The approach avoids a “big bang”
implementation by breaking down the program based on work types and
geography and prioritizing work types to accelerate delivery and manage
risks. For geography, Rhode Island has been identified as the optimal test
bed given its significant reliance today on paper-based operations and its
manageable scale.

* Leveraging agile development techniques. Traditionally, projects like
this would be developed using waterfall techniques with long cycle time
between business requirements and a solution. In agile development, the
business and IS teams work more collaboratively in short-cycle scrums to
prioritize functionality and get to a minimum viable product (MVP). This is
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the simplest solution that can be implemented, with future enhancements
continuously prioritized by value and added as the team learns with the
solution. Agile development offers many benefits including earlier release
of initial functionality, continuously reprioritized enhancements based on
learning, and higher success rates. Agile is a well-established approach
utilized by a growing number of utilities.

« Taking a ‘cloud first’ approach. Putting as much of the solution into the
cloud as appropriate will provide several benefits, including faster
implementation and enhancement adoption, fewer upgrades to legacy
infrastructure, reduced risk of obsolescence, and the opportunity to
enhance security.

Lessons from previous programs have been built into GBE from the start.
National Grid’s Critical Success Factors have also been embedded into the GBE
program from the beginning. In addition, National Grid is planning to engage a
value assurance partner to provide an independent assessment of program
delivery.

3.4 Benefits Summary

The primary benefit of the GBE is reduced operational risk through the
replacement of the aging information systems and processes across the
organization. GBE is, therefore, primarily an asset replacement investment. This
asset replacement, however, will lay the foundation for enhanced capabilities
which will drive a broader range of benefits and performance improvements.
Below is a partial list of those additional benefits.

* Enhanced pipeline safety and compliance performance.

* Improved customer experience and satisfaction through improved
information and the creation of a customer engagement platform.
Enhanced employee enablement with modern field devices.

Advanced work and asset analytics capabilities.

Data management capabilities.

Improved employee technical training and skills.

National Grid estimates that there will also be a total of approximately $40 million
in quantifiable annual benefits beginning after the enhanced capabilities are fully
embedded in FY24. A portion of these benefits will result in cost savings to
customers. Further details can be seen in Appendix 4.4.
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Current Planning Horizon
Prior | ¥r1 vr2 vr3 vra vrs ver [
™ vrs 18/19 | 19/20 | 20/21 |21/22 | 22/23 | 23/24
Benefits 0 1.020 7772 24.198 30.675 36.394 39.615 139.674
[ 1020 [7.772 24198 | 30675 | 36394 |39.615 | 139.674

3.5 Business and Customer Issues
None other than stated elsewhere in this paper.
3.6 Alternatives

Alternative 1: Stabilize the legacy information systems, with no functional
enhancements or additional integration. This option was rejected since it was
only a temporary measure that offered no significant immediate business benefits
and did not position the gas business for the future, and the replacement
investment would still be required in the near future.

Alternative 2: Technical replacement of the legacy systems with industry
standard asset and work management solutions without focus on customer or
business improvement. This option, which was rejected, offered some level of
risk mitigation, but had a higher likelihood of failure as it didn't address the
people aspects of the change, nor did it deliver significant improvement in how
our customers are served, and ultimately did not position the business for the
future.

Alternative 3: Value Scope implemented as a “big bang” approach to minimize
implementation time. This option was rejected due to the significant risk
associated with implementation across the gas business regions at the same
time.

Alternative 4: Implementing a similar scope to the recommended scope but
rather than doing enterprise wide, doing operating company by operating
company to directly align costs to each company. This was rejected as the total
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costs were significantly higher and would take longer to implement due to the

complexity.

3.7 Safety, Environmental and Project Planning Issues

N/A

3.8 Execution Risk Appraisal

> | Impact | Score
g Detailed o o | B K .
8 K K S x
€ | Descriptionof Risk |8 |4 |3| % | 2 |%| PreTrigger MitigationPlan |2 2 M?g‘:z:ﬁg;;"
2 / Opportunity °|S|2| 8|24 & &
%1873
‘Agile approaches
Agile Delivery Methodology to be > appre
leveraged is structured to provide :‘:l'e"v'a"ne‘"stglyum:’:s‘
key checkpoints on a frequent e o
Mis-alignment / lack o | cadence through Agile Program inaapandent
of integration and 8 | Increments Sessions. H ° )
1| coordination between | 3| 3| 3| 9 |9 | 2| Additonaly, the GBE Program | 5 | expertise o provide
programs will leverage independent third gn e
party expertise to provide insight e oness of
into methodology and delivery e eeaton
effectiveness [
Robust commercial process to
; find partners with desired
Delaysinthe 1 oss capability at the right price is
B oo g Process 2 | underway and on schedule, with | ©
2 | oticel ohoee 3/2(3|6 |9 |S|thegoal of downselecting an SI 5
flca) Phas < | partner that will be onboarded by | =
“m' e July 1st. Program is executing
prog pre-mobilization plan to reduce
Sl mobilization timelines
oot of Leverage Pilots - to build
learning early;
‘(;“93?;‘:‘;:3’ v Phased implementations to
Leamning curve could oonage risk and manage Change office and
inregons hatare” & | Agle development approaches | 3| GEILS o
g
3| cureniyomyung | 4| 3| 3|12 12| 2| orsmsoemporeesmare | 8 | fe s o

basic system tools to
complete their work.
This could impact
operations and slow
the realization of

ion work

practices and processes;
Alignment of operating model
attributes to drive accountability
for desired behaviors and
outcomes.

diagnose
organizational state
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Developing realistic resource
plan for recruitment of program
full-ime resources and engaging Continue
GBE will not be able HR early, proactively
to staff the program to @ | Engaging business leadership on engaging with
4 | peaklevelsviththe | 5 | 5 | 5 | g | g | S| aweekly basis to provide % | Business
necessary SMEs 2 | visibility into part time SME S | teadership to
given current scope = | resource requirements, provide
and schedule Robust commercial process to transparency in
find partners with the ability to resource planning
provide appropriate expertise as
a short-term measure to fill gaps

3.9 Permitting

N/A

3.10 Investment Recovery

N/A

3.10.1 Investment Recovery and Regulatory Implications

National Grid will seek recovery of program costs through rate cases or other
additional regulatory filings as appropriate.

3.10.2 Customer Impact

Noted elsewhere in this paper.

3.10.3 CIAC / Reimbursement

N/A

3.11 Financial Impact to National Grid
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3.11.1 Cost Summary Table
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3.11.2 Project Budget Summary Table

Current Planning Horizon

Prior Yrs| Yr.1 Yr.2 Yr.3 Yr. 4 Yr.5 Yr. 6+
™ (Actual) | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | Total
CapEx 0.000 56.504 0.000 0.000 0.000 0.000 0.000 56.504
(OpEx 25.400 27.972 0.000 0.000 0.000 0.000 0.000 53.372
Removal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cost in Bus. Plan 25.400 84.476 0.000 0.000 0.000 0.000 0.000 [ 109.876

Project Costs Per Business Plan

Variance (Business Plan-Project Estimate)

Current Planning Horizon ]

Prior Yrs| _Yr.1 Y.2 | Yr.3 | Y4 | Yr.5 [ Yr.6+ | |
M (Actual) | 2017/18
CapEx 0.000 | 0.000
OpEx 5258 | 0.000
Removal 0.000 | 0.000

Total Cost in Bus. Plan 5.258 0.000 | (168. 741)[ “ 15 032 68 930 19.419) 1. 544 365 408

3.11.3 Cost Assumptions

Costs were developed using proprietary tools from an experienced consulting
partner, and further validated by the National Grid program team and an
experienced design assurance partner.
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3.11.4 Net Present Value / Cost Benefit Analysis

3.11.4.1 NPV Summary Table

N/A

3.11.4.2 NPV Assumptions and Calculations

N/A

3.11.5 Additional Impacts

N/A

3.12 Statements of Support

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

Role Individual's Name
Head of PDM Deb Rollins
Relationship Manager Rick Sheer
Program Delivery Manager  [Sally Seltzer

IS Finance Management Chip Benson

IS Regulatory Dan DeMauro
DR&S Muks Ravipaty
Service Delivery Brian Detota
Enterprise Architecture Joe Clinchot
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3.12.2 Reviewers
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The reviewers have provided feedback on the content/language of the paper.

Function Individual Area
Regulatory Zschokke, Peter All
Currie, John Gas - NE
Jurisdictional Brown, Laurie_ - Gas - NY
Delegate(s) Eas.terly, Patricia Rhode Island
Collinson, Mark Massachusetts
McNeill, Brian New York
Morris, Bernadette New York
Procurement Curran, Art All

4 Appendices

4.1 Sanction Request Breakdown by Project

4.2 Initiatives List

Pro] | Pro] | Proj | Proj | Proj | Proj | Pro] | Proj

£ 472 | Num | Num | Num | Num | Nem | Num | Num | Num | TO%!
CapEx 56.604 56.504
OpEx 27.972 27.972]
Removal 0.000
Total 84.476] _0.000] _0.000] _0.000] _0.000] _0.000] _0.000] _0.000] _0.000] 84476

The program work streams and the initiatives within each work stream.
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Work Streams Initiatives

A "B
e Gas Business Enablement Solution Architect
Portiolo Office & Aglle Coaches
# iness. A Program Level People = Program Business = Operating Model &
biement Stategy [ p— Value Framowork

" n 3. o 1

> [ p—— e Projects & Program Man
" A s e 0

Asset E Dt
Management Estimating & Mobility & Management “Analytics

> Contact Center
. = -

[
Management

s [ #A 8 #C
Enab

4.3 High Level Roadmap of Capabilities to be delivered over five years

The backbone capabilities will be delivered in just under four full years while the
enhanced capabilities will be delivered over the full five-year timeframe. The bottom
portion of the depiction highlights the number of users on legacy EAM, Scheduling,
Mobility and GIS platforms that will transition to the new platforms over time illustrating
the reduction in technology risk.
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4.4 Benefits Detail

nnnnnnnnnnnnnnnnnnnnn
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Breakdown of the $40M of annual capex and opex benefits by category, Type 1 (direct
savings) and Type 2 (measurable KPI improvements) and benefits over time:

Value Drivers

- Process effclency
+ Improved performance mgmt.
- Performance cuture

- Seftservice
- New service growth
- Increased customer satisfaction

Customer Experience
&Interactions

- Reduced material spend
Asset Management + Reduced opex spend reduction
+ Capex effectiveness

- Appointments met / kept
+ Increase Supervisor time In field
- Route optimization

Reduced overtime
Reduced contractor spend
+ Back office products
- Improved operational data

EAM / Work
Management Platform

Reduced capex project delays
Reduced material spend
educed inventory carmying costs.

Supply Chain

=
5
2
£
a

Tech - Reduced compliance violations

Example Metrics'  Aspirational Ann. Benefit (Ms]
Enterprise

+ Supenvisor time in the field NI
« Qualiy of coaching conversations.

- Senvces Inflated via seftsenvice
+ Move requests completed via seff-service

+ Status updates received via self-senvice

« Senice qualy penalties s24

Contact centar call volume

« Average tme per contact center cal

« Estimating accuracy.
+ Mapping cycle time 528

+ Riskreduced /§ spent

+ Unable to complete rate

« Schedule adherence

+ Jobs scheduled / dispatched automatically
+ #1rate of jobs bundied

5184

« Available / idle time
« Pre-requisite fulfilment rate

+ Summonses / other penalties

+ Material stock-outs.

+ Rate of jobs requiring expecite $25
+ Inventory tumover

+ Inventory carrying cost

+ #/type compliance violations 135

Tralning . penalties

 Performance meiricstobe defied a5 par of valus rameworkin Q1 2017
o

$396

of Gelvring program benets. Benefts nchudes capex and opex benefis, Type 1 5 Type 11
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Niagara Mohawk Poveer Corporation dibla National Grid

‘Gas Business Enablement (

(GBE)

Total Benefis Forecasted as a Result of GBE Implementation
For Fiscal Years Ending March 31, 2019 through 2027

12Months 12Months  12Months  12.Months  12:Months  12-Months  12-Months  12-Months  12-Months
Ending  Endng  Endng  Endng  Ending  Ending  Endng  Endng  Ending
March3l, Mach3l, March3l, March3l March3l, March3l, March3l, March3l, March3l,
Initiative BerefitType _ 2010 2020 2021 2022 2023 2024 2025 202 2027
Asset - Reduction; Rediection i
Anytcs Opexva AIPM Tye ! 50 $0 SIS0 $1223750 $1980000 SLOBO0K0 1980000 $1980.000  $1980,000
Engreering, Desin.
Esimatig & Reduetion i Damages due 10
Mobiky Ota Quay Eors Tyel  SW3315  S573250  S73250  S673250  $573259 9573250 573259 673250 573280
Work Managemert._Clerical/ Back Offce
& Fiekd Erablement. Productity Improverert el SO S20603 S$18367 $2131393 $2131308 $2131393 $2131393 $2131398  $2131398
Work Maragement  Darrage Preventon - Recuced
& Fio ErablmentTrovel Mieage Tye 1 SO S7275  SMOT00  S9700 1700 SOT00 SO0 SI9700  $49700
Work Maragement  M&C Productivey
& Field Enablement Iprovemens - Base e S0 L0595 $7.2714626 STATI085 STSVI08S STATI0S STITION SIITIOE  STITT0ES
uce Move Call Vol
Custoer Interacton tough Self-Service Typet 50 % 50 SO $642130  $90653  S906S3  SI065% 90653
Reduce Nor-Move Call
Customer Ineracton Vokme through SelfService  Type I e S0 1278  SS02480  $S6820  SSGB270  SSEA20  SSEB20  $588200
Reduction in Data Cleansing /
Data Maragement  Scrubbing Efort- Arebysts — Type I S0 $I05749 750821  SI6LI  $T61306  SIGLI  STOLI  STLAN  $7613%
Engreerig, Desin,
Esimatig&  ComplxJobs - Enghneerig
Mobily Productiviy Improwement. Ty 11 £ S0 saBS6  S02941 351803 SIM3  SIBLE3  SIBLE3  $351803
Engreering, Desin,
Esimatig&  ComplxJobs - Esimating
Mobiky Accuracy Fine Avoidarce Ty Il 50 % $0 $45833  $550000  SG50000  $550000  $550000  $550000
Engreering, Desiy
Esimatig&  Reducton i Mappers via
obiky Field Data Entry Typell SO $893  sE99  Se4323 964323 643238 96432 6432 643238
Itegrated Supply & Improved Project Delvery -
Demard Plaming  Constuction Type SO s278 $2187222 S25M0000 $2500000 2540000 $2500000 $2540000  $2540,000
Reduction in Service Qually
Customer Iteraction Perakies Typel 50 % % SO $620800 99012 SEBOM2  SEBILMY  SBBOL2
Regutony! Reduced Conplance and Gas
Complarce Safety Peralies Tyell  S876348 $5070300 $9577.233 $13207819 SI3520800 S1352000 SI3520800 $13520.800 $13520.800
Work Managerrert. CMS Colectons Jobs -
& Field Enablement. Reducton i Mikage Type i 0 %0 %0 SO S738  SI657I8  SI6S7I8  SI65718 165718
Work Maragement CMS Collctions Jobs -
& Fild EraementRecucton in Travel Tine Typel 0 £ 50 SO SR $792000  $792200 792200  $792200
cms s -
Work Managenret Reduction i Avaiable Time
& Field Enablement. via Autodispatch Type l SO S0230  $269799  $260798  S69798 269798 S260798  S269798 269798
Work Maragenent CMS Pl Jobs -
& Fild Epablment Reducton 1 Mikage Typel SO S840 SI1240  SI1240  SI1A0  SIIN0  SII0  SUI20  $111240
Work Maragemert CMS Plaved Jobs -
& Fiel Enablement. Reduetion i Travel Time Type l SO 252363 S3%AB4 S4B SIABL  SIIABA  SIGAB S $3%4B4
Work Maragemert. CMS Plaed Jobs -
& Fiel Enablement. Reduction in UTC Type t S0 $3760  SSLGB0  S5L680  $SL680  $5L6B0 9560 SLGR0  $51680
Work Maragement _ Darmage Preventon - Recuced
&Fild Erablment TravelTene Typel SO SI007 120000 120000  $120000 S120009  $I120009  $120000  $120,009
Work Maragemert _Inspectios - Reduced Travel
& Fiel Erablement. Mikage Type 0 50 50 S s7T8 ssa9  s5249  $5209 85009
Work Managemert _ Inspectons - Reduced Travel
& Field Enalement Tine Type l 50 % % SO S19064  $6914  $6914  S291  $26914
Work Maragement M&C ard CMS Jobs -
& Fied EpablmentReduced Surmorses Typet 0 E) 0 SO S2097950 SAMMGAST SAMGAST SAAMBAST $44d64T
Work Marsgerent _ Reduetion i Fieki Tech
& Fiel Enablement. Commurications Type l S0 SIS 265511  S265SU  S6S5IL  SBSIL SSSIL S5 265511

Work Management - Reduction in Meter
& Field Erablement_Verification Jobs

o
Total Benefits Forecastedas a

(GBE - US Sanclioning Paper - Final 05302017 (1)
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el
result. S1010663 7,

5121024

5161365

161365

161365 $161365 16 65
772497 $24,198,128 $30,674,082 $36,394,237 $39,615,248 $39,615248 $39,615248 $39,615,248
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4.5 Operating Company Allocation
Allocations Based on Number of Gas Retail Customers (C-210) and Number of Electric Retail Customers (C-198)

Dollars in millions

Total Expenditure

(Operating Company

Power Corp. - Gas 139 2.5 183 116 33 03 7438
KeySpan Energy Delivery New York 288 567 377 20 68 05 1545
KeySpan Energy Delivery Long Island B4 264 176 12 32 03 71
Boston Gas Company 157 309 206 B1 37 03 843
Colonial Gas Company 2 38 11 01 2.7
Narragansett Gas Company 1 51 14 01 X
[Niagara Mohawk Power Corp.- Electric Distr. B - - 2
ompany - - - .7
‘ompany - - - 1
[Narragansett Electric Company 1

Operational Expenditure

(Operating Company

Power Corp. - Gas a7 107 69 36 15 01 276
KeySpan Energy Delivery New York 97 22 12 74 32 03 570
KeySpan Energy Delivery Long Island a5 104 66 35 15 01 266
Boston Gas Company 53 121 7.7 a1 17 01 311
Colonial Gas Company 16 36 23 12 05 00 o1
21 a7 30 16 07 01 120

[Niagara Mohawk Power Corp.- Electric Distr. 00 02 03 - - - 06
pany 00 02 02 - - - 04

Y 00 00 00 - - - 00

[Narragansett Electric Compans 00 o1 o1 - - - 0.2

Capital Expenditure

(Operating Company

Power Corp. - Gas 92 167 114 80 17 01 a73
KeySpan Energy Delivery New York 190 35 235 166 36 03 976
KeySpan Energy Delivery Long Island 89 161 110 7.7 17 01 55
Boston Gas Company 104 188 1238 o1 20 02 532
Colonial Gas Company 30 55 38 27 06 00 156
Narragansett Gas Company 4.0 3 35 08 [ 206
[Niagara Mohawk Power Corp.- Electric Distr. 09 7 - - - 66
‘ompany 07 2 - - - 52

ompany 00 0 - - - o1

[Narragansett Electric Company 03 8 2.

6

4.6 NPV Summary

N/A
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4.7 Customer Outreach Plan

N/A
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Context

Due to the size and scale of Gas Business Enablement (GBE),

and the rate filing and recovery process, it was deemed prudent

to sanction GBE by annual partial sanctions that would allow

monitoring of the program and ensure in light of progress and

regulatory filings that the roadmap continues to make sense.

% In May 2017, SESC sanctioned FY18 for $84.5M against a total
roadmap spend of $478M including spend in FY17.

¥ The program is on track with ts activities for FY18. PSC staff
supported program in NIMO case and being filed in MA and Rl in
November.

¥: This paper is looking for sanction for FY19 costs. These are in line
with the roadmap presented in May 2017,

¥ Itis anticipated there wil be future sanctions for the remaining
years in the roadmap.
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Gas Business Enablement (GBE)  nationalgrid
Program Scope

The Gas Business Enablement (GBE) Program has been
designed to reduce risk, drive a step change in performance in
the US gas business, and create a platform for the future.

Itis a comprehensive portfolio of programs looking at people,

process and technology across all jurisdictions. Although

focused on gas initially, the work will be able to be leveraged by

the electric business. The proposed GBE solution includes:

% standardizing and simplifying operational processes into new
asset, work management, and mobility systems.

% deploying enhanced capabilities focused on customer
engagement, asset and work management, and data quality.

% refining the operating model and creating a value framework to
embed and sustain a culture of accountability and compliance.
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Implementation Approach

5 Leverage standard industry technology packages.

s Development of the core backbone solution first with
incremental enhanced capabilities to follow.

5 Phased approach based on geography and work type. For
example, Rhode Island — I&R. This will enable quicker initial
deployments and avoid a *big bang® approach.

5 Use of agile development techniques, where appropriate, to
shorten implementation time to get to initial functionality
quicker, on-going learning, and prioritized enhancements.

5 Use of the cloud, where appropriate, to achieve faster
deployment, fewer legacy infrastructure upgrades, reduced
tisk of obsolescence, greater scalability, and enhanced
security.
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Accomplishments Since Last Sanction

Completed competitive procurement process for key vendors, and
firmed up cost forecast with fixed price contracts.

Refreshed Capex / Opex splits with Plant Accounting based on
activites tied to new contracts ~moving over $20M from Opex to
Capex.

Program mobilized with more than 200 resources on-boarded
On track to deliver Portfolio Anchor 1 — Minimum Viable Products
(MVPs) for I&R, Corrosion and Collections in Rhode Island by
March 2018,

On budget against our FY18 funding sanction.

Received feedback in NMPC rate case DPS Staff testimony
supporting the option selected for GBE, but with Staff concerns
about our ability to deliver on time and on budget
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Financials - Costs

“This paper reque: 1 of Gas Business Enablement (GBE - INVP4572) in

FY18 phase o
1) and the FY18 phase of the program (§113.3
1)

Caper, $28.0 Ope
Caperx, $55.4 Opex,
In May 2018, the SESC

‘Approved he FY 18 GBE fundng o $84.5 milon

pact of $17.676 milion in FY22 (per annum) for an estimated 5
1915,

years.
$17.676 million. There has been no change to {0 this amount since the May 2017
sanction
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Financials - Benefits

Program Benefits

- The primary benefit of GBE is a reduction in operational risk by
replacing aging information systems which are at or nearing
end of life and establishing standardized business processes
across the various operating companies.

The core system will also drive a broad range of benefits,
including improvements in gas safety and compliance,
customer engagement and operational effectiveness.

- Estimated total potential Type | and Type If quantifiable financial
benefits of $39.615 milion are anticipated once fully embedded
(by FY24). The benefits remain consistent with the prior
sanction,

33
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Requests

% APPROVE the investment of $253.2M (note that this includes the
previous partal sanction of $84.5 million in May 2017) and a
tolerance of 10% for the purposes of Gas Business Enablement in
FY19. (in line with the existing roadmap).

7 APPROVE the Run the Business (RTB) impact of $17.676M in
FY22 (per annum) for an estimated 5 years. RTB impact begins in
FY19 at $7.105M and increases through FY22 to $17.676M

% APPROVE that Johnny Johnston, Senior Vice President, on an
exception basis, is delegated the authority to execute the Amended
and Restated System Integration Services Agreement with
PricewaterhouseCoopers Advisory Services LLC for the support of
the GBE Program for the estimated term of the GBE Program.
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US Sanction Paper

Title: Gas Business Enablement ilancllon Paper USSC-17-222
Project #: INVP 4572 Sanction Type: | Partial Sanction
Operating . . Date of September 25,
Company: National Grid Svc Company Request: 2017
Johnny Johnston-
Author: Wayne S. Watkins / Kenneth Sponsor: SVP_ Gas
C. Healy Business
Enablement
Utility Project
Service: Gas Manager: Kenneth C. Healy

1 Executive Summary

1.1 Sanctioning Summary

This paper requests the second of five planned partial sanctions of INVP 4572 for Gas
Business Enablement (GBE). This paper requests partial sanction in the amount of
$253.3 million (note that this amount includes the previous partial sanction of $84.5
million in May 2017), with a tolerance of +/- 10% for the purposes of completing the
planned activites during the period April 2018 through March 2019 (FY19). The partial
funding approach will provide transparency of progress as the program moves through
its various stages. This request is consistent with the originally proposed roadmap and
total GBE investment of $478.282 million.

The partial sanction amount for FY19 is $253.3 million broken down into:
$169.8 million Capex
$83.4 million Opex
$0 Removal

NOTE the total anticipated investment in GBE is $478.282 million with a tolerance of +/-
13%, contingent upon submittal and approval of additional program partial sanction
papers as new phases of the program are presented. The total anticipated investment
includes $20.142 million that was invested in FY17 and $84.5 million that was
sanctioned for investment in FY18. The $168.7 million for FY19 is not a standalone
investment; future investments will be required to complete GBE and enable further
capabilities along a five-year roadmap from the initial investments.

NOTE that the GBE Program has adopted an annual sanctioning approach, which will
include periodic reviews of project progress, deliverables, and funding requirements

Page 1 of 24
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over multiple sanctions, with the GBE Steering Group providing oversight of the

program’s progress.

NOTE that the Company is seeking recovery of GBE costs in the rate cases filed in April

2017 in New York and in anticipated rate case filings in November 2017 in
Massachusetts and Rhode Island. Should there not be full support for the GBE
Program, then the plans for FY19 and beyond will need to be re-assessed. The GBE
team will work with the GBE Steering Committee to realign the plan to address any

constraints and return to the SESC as necessary. It is proposed to return to the SESC

in March 2018 to update the committee on progress and plans for FY19.

1.2 Project Summary

Gas Business Enablement (GBE) is a multi-year transformation that was
designed to address a number of challenges facing the US Gas Business
including: the need to improve gas safety performance; continuing to successfully
deliver the growing capital program; meeting the demand for customer
connections; supporting evolving customer and regulatory expectations; and
running the business more effectively. These challenges were amplified by the
complexity created by the disparate legacy processes and systems used across
the business. This was particularly acute with regards to information systems,
most of which were nearing end of life, and were beginning to create

unacceptable risks to core operations and future growth.

GBE involves standardizing and simplifying operational processes into new
enterprise wide asset management, work management, and mobility systems
(the core backbone). Then adding enhanced capabilities focused on customer
experience, asset and work management, and data supplements the core
backbone. Included within the portfolio are activities to define and implement a
refined operating model, refreshed technical field training and a value framework
to embed and sustain a culture of accountability and compliance. GBE leverages
industry standard solutions, an innovative release strategy, modern delivery
methods, and robust governance to support the successful delivery of the

desired business outcomes.

Although primarily an asset replacement program, there are a broad range of
anticipated benefits including improved gas safety and operational performance,

as well as enhanced customer experience and service.

GBE was originally sanctioned in May 2017 using an annual sanctioning
approach starting with FY18. At this time, the full five year roadmap was

Page 2 of 24
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endorsed. This is the second of five annual sanctioning papers and is for the
activities in FY19.

FY18 activities have been progressing to schedule and budget. The program is

on track to deliver the anticipated capabiliies and initial Minimum Viable
Products (MVPs) in Rhode Island by March 2018.

1.3 Summary of Projects

Project Number | Project Type Project Title Estimate Amount
(Elec only) ($M)
4572 Gas Business Enablement 478.282
Total 478.282

1.4 Associated Projects

N/A

1.5 Prior Sanctioning History

@ o — Potential g .
overnance | Sanctione Project ) anction
Date | Paper Title Tolerance
Body Amount | |nvestment P Type
Gas .
May 30, $84.5 $478.282 A Partial o
2017 g=e million million Business | qonction | - 13%
Enablement
1.6 Next Planned Sanction Review
[ Date (Month/Year) [ Purpose of Sanction Review |
| November 2018 | Partial Sanction — GBE Phase 3 |
Page 3 of 24
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1.7 Category

Category Reference to Mandate, Policy, NPV, or Other

O Mandatory GBE is primarily an asset replacement program.
@ Policy- Driven
© Justified NPV

O Other

1.8 Asset Management Risk Score
Asset Management Risk Score: 49
Primary Risk Score Driver: (Policy Driven Projects Only)

@ Reliability © Environment O Health & Safety O Not Policy Driven

1.9 Complexity Level
@ High Complexity O Medium Complexity ~ © Low Complexity O NA

Complexity Score: 30

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

OYes @ No

1.11 Business Plan
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Business Plan
Name & Period

Project included
in approved

Over / Under Business Plan | approved

Project Cost
relative to

Business Plan? Business
Plan ($)
Gas Business
Enablement. @Yes ONo 0 Over © Under ®NA $0.0m
FY18-FY23

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

N/A

1.13 Current Planning Horizon

Current Planning Horizon
Yrd | Y2 | Yr3 | Yr4 | Y5 | vr.6+
SM Prior Yrs [ 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | Total

CapEx 0.000 | 59.072 | 110.773 | 85.769 | 46.289| 14.518 | 0.517 | 316.937
OpEx 20142 | 25458 | 57.969 | 34.925| 16.877| 4.876 | 1.098 | 161.345
Removal 0.000 | 0.000] 0.000| 0.000] 0.000] 0.000| 0.000| 0.000
CIAC] 0.000| _0.000] 0.000] 0.000] 0.000] 0.000| 0.000] 0.000
Total 20.142 | 84.530 | 168.743 | 120.693 | 63.166 | 19.393| 1.614 | 478.282

Since the original sanction, the Company has completed a competitive procurement
process to select the delivery vendors, which has refined the phasing of activities
through fixed price contracts and has established greater certainty in the costs. The
team has worked closely with plant accounting to refine the Capex/Opex splits based on
the contracted work, which has driven some changes, and the remaining cost items
have been reviewed and refreshed. There has been some movement of costs between
Opex and Capex, but importantly, the total program costs have not increased from the
original forecast of $478.282 million, which includes the $20.142 million pre-sanction
development activities.

1.14 Key Milestones

BE - US Sanctioning Pape - Final 09252017 (3)
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Milestone Target Date: (Month/Year)
Start Up 04/2017
Partial Sanction Phase 1 05/2017
Begin Requirements and Design 05/2017
Begin Development and Implementation 07/2017
Partial Sanction Phase 2 09/2017
Portfolio Anchor 1 03/2018
Portfolio Anchor 2 10/2018
Partial Sanction Phase 3 11/2018
Portfolio Anchor 3 10/2019
Partial Sanction Phase 4 11/2019
Portfolio Anchor 4 09/2020
Project Sanction Phase 5 11/2020
Portfolio Anchor 5 04/2021
Porfolio Anchor 6 07/2021
Project Complete 03/2022
Project Closure Sanction 07/2022

NOTE that the timelines above cover the anticipated GBE roadmap, including beyond
this partial sanction. The sanctioning approach will include periodic reviews of project
progress, deliverables, and funding requirements over multiple sanctions. The next
sanction request will occur on or before November 2018.

1.14 Resources, Operations and Procurement

Resource Sourcing
Engineering & Design Resources v ¥
to be provided v Internal ¥ Contractor
Construction/Implementation

- v 5
Resources to be provided ¥ Internal ¥ Contractor
Resource Delivery
Availability of internal resources ORed ® Amber O Green
to deliver project:
Availability of external resources ORed © Amber ® Green
to deliver project:
Operational Impact

Page 6 of 24
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Outage impact on network system: | ORed

‘ O Amber © Green

Procurement Impact

Procurement impact on network
system:

| ORed

@© Green

‘ © Amber

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

1 To successfully deliver a program of this scale requires a strong internal team.
To date, 63 resources have been hired into the GBE team; over the next 12
months that number will grow significantly with a mix of internal, external, and
consulting resources to ensure that National Grid has the required resources to
complete the plans for FY19 and beyond. GBE has a dedicated HR Business
Partner and recruiter to support the team in hiring these resources, and a
resource plan has been developed which includes sufficient lead time to hire
resources as they are needed. Availability of internal resources to deliver the
program is marked amber to acknowledge the significant ramp up in resources
required, although appropriate sourcing plans are in place.

1.16 Climate Change

Contribution to National Grid’s 2050 80% ® Neutral O Positive | © Negative
emissions reduction target: 9
Impact on adaptability of network for ® Neutral O Positive | © Negative
future climate change: 9
1.17 List References
N/A
Page 7 of 24
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2 Decisions

The Senior Executive Sanctioning Committee (SESC) at a meeting held on September
25, 2017.

(a) APPROVED the investment of $253.2M (note that this includes the previous partial
sanction of $84.5 million in May 2017) and a tolerance of 10% for the purposes of
Gas Business Enablement in FY19.

(b) APPROVED the potential Run the Business (RTB) impact of $17.676M in FY22
(per annum) for an estimated 5 years. RTB impact begins in FY19 at $7.105M and
increases through FY22 to $17.676M. Note that the RTB impact has not changed
since the partial sanction in May 2017.

Page 8 of 24
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(c) APPROVED the potential investment of $478.282M and a tolerance of +/- 13%
contingent upon submittal and approval of Project Sanction following continued
successful delivery of the previous stages. Note that the total potential investment
has not changed since the partial sanction in May 2017.

e

APPROVED that Johnny Johnston, Senior Vice President, on an exception basis, is
delegated the authority to execute the Amended and Restated System Integration
Services Agreement with PricewaterhouseCoopers Advisory Services LLC for the
support of the GBE Program for the estimated term of the GBE Program.

(e) NOTED that Johnny Johnston has the approved financial delegation to undertake
the activities stated in (a).

Signature................ Date..................
Margaret Smyth
US Chief Financial Officer
Chair, Senior Executive Sanctioning Committee

3 Sanction Paper Detail

Title: Gas Business Enablement Sanction Paper #: | USSC-17-222
Project #: INVP 4572 Sanction Type: Partial Sanction
Operating . . . | September 25,
Company: National Grid Svc Company Date of Request: 2017
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Johnny Johnston-
Author: Wayne S. Watkins / Kenneth C. Sponsor: SVP Gas
: Healy P : Business
Enablement
Utility Service: Gas Project Manager: | Kenneth C. Healy

3.1 Background

GBE was originally sanctioned in May 2017 using an annual sanctioning
approach starting with FY18. At that time, the full five year roadmap was
endorsed. This is the second of five annual partial sanctioning papers and is for
the activities in FY19.

3.2 Drivers

Gas Business Enablement (GBE) is a multi-year transformation that was
designed to address a number of challenges facing the US Gas Business
including: the need to improve gas safety performance; continuing to successfully
deliver the growing capital program; meeting the demand for customer
connections; supporting evolving customer and regulatory expectations; and
running the business more effectively. These challenges were amplified by the
complexity created by the disparate legacy processes and systems used across
the business. This was particularly acute with regards to information systems,
most of which were nearing end of life, and were beginning to create
unacceptable risks to core operations and future growth.

3.3 Project Description

GBE involves standardizing and simplifying operational processes into new
enterprise wide asset management, work management, and mobility systems
(the core backbone). Then adding enhanced capabilities focused on customer
experience, asset and work management, and data supplements the core
backbone. Included within the portfolio are activities to define and implement a
refined operating model, refreshed technical field training and a value framework
to embed and sustain a culture of accountability and compliance. GBE leverages
industry standard solutions, an innovative release strategy, modern delivery
methods, and robust governance to support the successful delivery of the
desired business outcomes.

Page 10 of 24
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The initiatives and high level roadmap can be seen in Appendices 4.2 and 4.3
respectively.

Wheat is the approach to implementing GBE?

This is a large program that will take multiple years to complete. The roadmap
leverages modern approaches to minimize risk and maximize the likelihood that
the desired business outcomes are successfully delivered. This includes:

Developing a core backbone solution and building incremental
enhanced capabilities. The core includes implementing asset
management, work management and mapping solutions over the first four
years, focusing on risk reduction. The enhanced capabilities build on the
core and are focused on adding incremental value to National Grid's
customers throughout the five-year program.

Phasing implementation. The approach avoids a “big bang”
implementation by breaking down the program based on work types and
geography and prioritizing work types to accelerate delivery and manage
risks.

Leveraging agile development techniques. Traditionally, projects like
this would be developed using waterfall techniques with a long cycle time
between business requirements and a solution. In agile development, the
business and IS teams work more collaboratively in short-cycle scrums to
prioritize functionality and get to a minimum viable product (MVP). This is
the simplest solution that can be implemented, with future enhancements
continuously prioritized by value and added as the team learns with the
solution.

Taking a “cloud first” approach. Putting as much of the solution into the
cloud as appropriate will provide several benefits, including faster
implementation and enhancement adoption, fewer upgrades to legacy
infrastructure, reduced risk of obsolescence, and the opportunity to
enhance security.

Lessons from previous programs have been built into GBE from the start.
National Grid's Critical Success Factors have also been embedded into the GBE
program from the beginning. In addition, National Grid is planning to engage a
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value assurance partner to provide an independent assessment of program
delivery.

The primary benefit of the GBE is reduced operational risk through the
replacement of the aging information systems and processes across the
organization. GBE is, therefore, primarily an asset replacement investment. This
asset replacement, however, will lay the foundation for enhanced capabilities
which will drive a broader range of benefits and performance improvements.
Below is a partial list of those additional benefits.

Enhanced pipeline safety and compliance performance.

Improved customer experience and satisfaction through improved
information and the creation of a customer engagement platform.

Saving customers time by being able to offer more time bound

appointments.

Enhanced employee enablement with modern field devices.
Advanced work and asset analytics capabilities.
Data management capabilities.

Improved employee technical training and skills.

National Grid estimates that there will also be a total of approximately $40 million
in quantifiable annual benefits beginning after the enhanced capabilities are fully
embedded in FY24. A portion of these benefits will result in cost savings to
customers. Below is a chart summarizing those savings. Further details can be
seen in Appendix 4.4.

Current Planning Horizon
Prior | ¥r1 vr2 vr3 vra vrs ver [
M vrs 18/19 | 19/20 | 20/21 | 21/22 | 22/23 | 23/24
Benefits 0 1.020 7.772 24.198 30.675 36.394 39.615 139.674
] 1.020 7.772 24.198 30.675 36.394 39.615 139.674

3.5 Business and Customer Issues

BE - US Sanctioning Paper - Final 09252017 (3)
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None other than stated elsewhere in this paper.

3.6 Alternatives

Alternative 1: Bring program activities to a conclusion before the end of FY18.
This alternative was rejected. FY18 is a foundational year, and while basic
capabilities will have been released for Rhode Island, none of the business
outcomes will be delivered, and no other jurisdiction will receive any capabilities.
The majority of the spend to date would need to be written off.

Alternative 2: De-scope the solution back to the core enterprise asset and work
management systems. This is estimated to reduce the FY19 spend by $40M to
$128.7M. This alternative was rejected. This option was originally anticipated if
the program was going off track, to focus on the minimum required core work and
asset solutions, but not focus on customer or broader business benefits. The
program has made a good start, and the anticipated benefits still appear viable
and achievable.

Alternative 3: Accelerate activities from FY20, FY21, and FY22 to allow the
program to complete its goals more quickly. This option has not been fully
costed, and was rejected. While the program has made a strong start, FY19
sees a significant ramp in activities compared to FY18, and accelerating the
program at this stage places an unnecessary additional risk on the delivery of the
program and its benefits.

3.7 Safety, Environmental and Project Planning Issues

N/A
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3.8 Execution Risk Appraisal

> | Impact [ Score _
5 Detailed £ P o | & Ef ;
€| DescriptionofRisk |8 |4 |3 | % | 3 | 2| pre-Trigger Mitigationplan | 2 3 | PostTrigger
5 2 B T|E $ & | Mitigation Plan
2 / Opportunity °|S|2|8|2 & &
= & A
Agile Delivery Methodology to be Aglle approaches
leveraged is structured to provide Tolevant soltions.
key checkpoints on a frequent Sogam il reto
Mis-alignment / lack o | cadence through Agile Program et
of integration and 33| g |g |B|morements Sessions. E vl provide
coordination between Z | Additionally, the GBE Program Il sostroodshoton
programs will leverage independent third iy
party expertise to provide insight Houtiveness of
into methodology and delivery e e oaton
effectiveness e
ge‘sgjvgv;“’:g of Leverage Pilots - to build
impacted by new leaming early;
impacted by new Phased implementations to
Learning curve could Chanas, risk and manage Change office and
be steep, especially Agile g6 ongoing
in regions that are 3|3 12|12 | 2| toengage employees more z izal
currently only using ac‘wé‘ly‘-fn des'l’gnyof o S | health metrics to
basic system tools to : diagnose
compls)t/e their work. practices and processes; urggamzauonal state
e Alignment of operating model
o attributes to drive accountability
the realization of for desired behaviors and
work outcomes.
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Developing realistic resource
plan for recruitment of program
full-ime resources and engaging
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HR early, Continue
o S e progam o | Engaging usiness teaderstp on proactvely
peaklevsisviine | 3| 3|3 | g | o | B|Gmenrmam i, | 3 | Gumess
necessary SMEs E | Vottar e:(SME)resm{lrce S | leadership to
given current scope = P provide

requirements,

Robust commercial process to
find partners with the abilty to
provide appropriate expertise as
a short-term measure to fill gaps

transparency in
resource planning.

and schedule

3.9 Permitting
N/A
3.10 Investment Recovery

N/A

3.10.1 Investment Recovery and Regulatory Implications

Full regulatory recovery for the GBE solution is challenging within the current
regulatory construct due to the phasing of spend on an enterprise solution vs. the
phased timing of rate case filings for each of the affected operating companies.
This is exacerbated by the non-recurring Opex spend that is challenging to
recover in all jurisdictions and the comparatively short 10 year depreciation life of
the assets compared to traditional gas and electric assets.

Several filing strategy scenarios were modelled. The highest recovery was
90.3%, achieved by implementing four geographic-specific GBE implementations
carefully aligned to rate case filings. However, this would increase the total cost
to our customers by $292M or a 54% increase in total costs due to the loss of
synergies of an enterprise solution.

The GBE team continues to work with the Steering Group, Regulation, and
Finance to identify solutions by jurisdiction that provide a fair and balanced
outcome for customers and the Company.
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3.10.2 Customer Impact

Noted elsewhere in this paper.

3.10.3 CIAC / Reimbursement

N/A
3.11 Financial Impact to National Grid

3.11.1 Cost Summary Table

Current
Yei [ Yez | Ves | vea [ ves | Veer
Project
Project Estimate
Number Project Tile Low (%) vis | 20718 | 2018119 | 2019120 | 2090021 | 2021122 | 2020123 | Total

[Captx. 0000 | 50072 | 110773 | G5760 | 46280 | 14518 | 0517 | Bibesr
o [ooEx 20147 | 25456 | 67.060 | 34925 | t6.677 | 4676 098 | 161345
las72 (Gas Business Enablement |+~ 13% 1o M= o T 0.000 T 0000 0,000
[Totat 20.142 | Bas530 | 68743 | 120693 | eatee | 1593 | tete | azeom

-
Tl Pt santon
o1 20147 | oaso0

3.11.2 Project Budget Summary Table

Current Planning Horizon
Prior Yrs|__vr. 1 Yr.2 Yr.3 Yr.4 Vi, Yr. 6+
M (Actual) [ 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021122 | 2022123 | Total
CapEx 000 50.072| 110.773| 85769| 46289  14.518 517 | 316.937 |
OpEx 20142 25458 | 57.969 34.925|  16.877 | 4.876 1,098 | 161.345 |
Removl 000 .000 | 000 .000 | 0,000 0.000 .000 | .000 |
[Total Costin Bus Plan | 20.142] 84530 168.743| 120.693|  63.166|  19.393 614 478.082

Project Costs Per Business Plan

Variance (Business Plan-Project Estimate)
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Current Planning Horizon
Prior Yrs|_vr. 1 Yr 2 Yr 3
M (Actual) [ 2017/18_| 2018/19 | 2019/20 Total
[CapEx 000 0.000 0.000 0.000 0.000
[OpEx 000 0.000 0.000 0.000 0.000
Removal 000 0.000 0.000 0.000 0.000
[Total Cost in Bus. Plan 000 0.000 0.000 0.000 0.000

3.11.3 Cost Assumptions

The original cost forecasts were developed using proprietary tools from an
experienced consulting partner, and further validated by the National Grid
program team and an experienced design assurance partner. These have been
updated as actual costs have become available through procurement events and
assumptions have been updated as better insight has become available.

3.11.4 Net Present Value / Cost Benefit Analysis

31141 NPV Summary Tabl:

N/A

e

3.11.4.2 NPV Assumptions and Calculations

N/A

3.11.5 Additional Impacts

N/A

3.12 Statements of Support
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3.12.1 Supporters

3.12.2 Reviewers

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

Function Individual Area

Midkiff, Felicia Rhode Island,NES

Collison, Mark Massachusetts
Finance McNeill, Brian New York

Morris, Bernadette New York

Urban, Dennis FERC

Urban, Dennis Other

O’Shaughnessy, John | New York Electric
Regulatory Gurry, Renee New England Electric

Artuso, Michael FERC

Wolf, Donald Gas — New York
Jurisdictional Currie, John Gas — New England
Delegate(s) |y Terron Gas - FERC
Procurement Curran, Art All

4 Appendices

4.1 Sanction Request Breakdown by Project

$M 4572
CapEx 169.845
OpEx 83.427
Removal
Total 253.273

Note that this includes the previous partial sanction in May 2017.
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4.2 Initiatives List

The program work streams and the initiatives within each work stream.

gas business

nationalgrid ehablomant

Key Initiatives

Workstreams Initiatives
GBE Portfolio Office

s o | i s g s | Vi Sy

Bl B s R it

M) CEETE temsmc ClEREmE el

e Vg

Customer Structured Contact Center [aeCoreEals Supportng Through

e s | =5 o '
compmc b

asou comeavon
_} F—— b o G SO SRS,

P— ==
Field Enablement
)

m; e DstaPrfing & Ceansing Data Qualty Dasoarss Integraton & Conversion

_} Integration — ‘Technology nfatives — Enabling Capabiltes —
Integration CoE. AP Management & App Infra. Network Enhancement, Operating  DevOps, Test Management & Test Automation.
‘Monitoring ‘systems monitoring, S Operating Model Moblle CoE,, Security Enhancement
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4.3 High Level Roadmap of Capabilities to be delivered over five years

The backbone capabilities will be delivered in just under four full years while the
enhanced capabilities will be delivered over the full five-year timeframe. The bottom
portion of the depiction highlights the number of users on legacy Enterprise Asset
Management (EAM), Scheduling, Mobility and GIS platforms that will transition to the
new platforms over time illustrating the reduction in technology risk.

nationalgrid ‘ enablement

Overview of GBE Program Capabilities

FY2018

FY2019 FY2020
aifa2fa3[as|ai[a2fas[as[ai[a[as[as|ai[a2[asas[ai[a2a3[as

FY2021 FY2022

Operations/cMS.
+ Corrosion and I6R
+ Colections

Al A A A A A
il R Uw o we u
Operations/CMS.

+ Conosion and IR

+ Customer, Callections, Resource

Management

RI A ONYNYC U

‘Construction Work, Leak Inspection, ||+~ Complex Design

v A
UYL
Operations/CMS

(CAD) & Estimating
(ESW)

Leak Repair
+ Graphical Work Design (GWD)
ais/

Corosion and I&R)
- GIS Consalidation, GIS Data
Remediation, L

+ GU Govemance and Library.
+ PowerPlan Integration

GISIEAM Integration

A A A A
R uw e u
Customer Enablement

RI A ONYIYC L1
Customor Enablement
+* Gontact Center Front End Solution
+ Gustomer Interaction

- Customer Ineraction

A A A
RNAUNY NG U
Customer Enablement
+ Employee Support Ineraction

Large Commercial & Landlord
Interaction

Rl oA ONYRYG U
Supply Chain
+ Material Traceabilty

‘Supporting Capabilities
- ok an:

WEEL  + SupplyChain
stng ana Planning Sauton, WMFE  Opimzaton,
P

Optmizaton,

- Forfolo Offce

5 N

N N
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4.4 Benefits Detail

Breakdown of the $40M of annual Capex and Opex benefits by category, Type 1 (direct
savings) and Type 2 (measurable KPI improvements) and benefits over time:

Value Drivers Example Metrics'  Aspirational Ann. Benefit (Ms]
I Enterprise
ategic Change, Process effclency

Talent, & Operating Improved performance mgmt. | oubervser e nnefed NS

‘Model + Performance culture v gl

+ Senvices Infated via self-sevice
© ser - Move requests completed via self-service
Customer Experience N* Fsenice it + Status updates received via self-service
teractions. o Newsencs gro Seniice qualty penat $24

+ Increased customer satisfaction
+ Average time per contact center call

- Raduced matenal spend =

Asset Managemen * Reduced opex spend reccton PO e &0
° EmEEIEED - Risk reduced / § spent

-+ Unableto complete ate

© Sirecs sanaroncs

II
9
H

-~ Appolntments met / kept
; Increase Supenvisor tme infeld [ 5g'schecuied /dispatched automatically
EAM / Work © Roull optimastion + %/ ate of obs bundied 164
Management Platform Reduced contractor spend e e time
; Backoffce producty - Pre-requiste fulfiment rate
Pr P + Summonses / other penalties
- Meterial stock-outs
- Reduced capex projectdelays | oot o
[~ : ate ofobs requirng sxpscite 525
+ Reduced inventory camying costs

- Inventory carrying cost

Field Technical - Reduced compliance violatons  + #/type compliance violations $135
Training - Reduced compliance penalies - Penaitis incurred

$396
of Gelvring programbenefis. Benefts iclides capex and opex benefts, Type 1 &Type 11

1 Performance metrics o be defined 35 par of vale frameworkin Q1 2017
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Detailed benefits breakdown:

12-Months 12-Months
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12Months  12-Months  12-Months  12-Months  12-Months  12-Months  12-Months

Ending  Endng  Endng  Endng  Endng  Endng  Ending  Ending  Ending
March31, March3l, March3l, March3l, March3l, March3l, March3l, March3l, March3L,
Initiative Descriptic Benefit Description Benefit Type 2019 2020 2021 2022 2023 2004 2025 2026 2027
Asset- Advarced  Reduetion Redirection i
s Opexvia AIPM Type s S0 $13750 $1223750 $1980.000 $1980000 SL980000 $1980000 $1980.000
Engineerig, Design,
Estinating & Reduction in Damages due to
Mobity Data Quality Errors Type ! $103315  $573250  $573250 9573250 673250  $73290 9573250  $573250  $573.250
Work Management ~Cleical/ Back Offce
& Field Eneblement Productivy Inprovement Typel SO 520603 1835367 S2131393 $2131393 $2131393 $2131393 $2131303 $2,131393
‘Work Management  Damage Prevention - Reduced
& Field Enablement Travel Mieage Typel SO $37275  $49700  $49700  $49700  $49700  $49700  $49700  $49,700
Work Management M&C Productivey
& Field EnablementIprovements - Base Type ! SO $1024595 S$7274626 ST377085 1377085 $T377085 STITT085 7377085 $7.377,085
Move Call Volume
Customer Iteracton through Sef-Service Typell 0 0 B SO 612130  $906536  $9065%  $90653  $906.536
duce Nor-Move Call
Customer Iteracton Violume through Self-Service  Type If s SO $61278 502480  SS6B270  §58B270  SSB8270 9588270  $588.270
Reduction n Data Clansing/
Data Maregement  Scrubbing Effort - Analysts —— Type Il SO $105749  S750821 761396  ST61396  S761395  $761396  $761396  $7613%6
Engineerig, Design,
Estimatig & Complex Jobs - Engreering
Mobity Producivy Improvement Typell 0 S0 $488  $302041 $I1803  $IG1803  $351803  $I51803  $I51803
Engincerig, Design,
Estinating & Complex Jobs - Estimating
Mobity Acauracy Fine Avoidance Type ll E 0 S0 $45833  S550000  $S50000  $550000  $550000  $550.000
Engineerig, Design,
Estivating & Reduction n Mappers v
Mobi 1d Data Entry Typell SO $8934 553899  $643238  $643238  $643238  $643238 9643238 $643238
Inegraled Supply & Improved Project Deliery -
Demand Planing  Constnction Type ll SO $35278 S2187222 S2540000 S$2540000 $2540000 2540000 $2540000 $2.540,000
Reduction n Service Qualty
Custormer Iteracton Perakies Tyvell 0 0 £ S0 620809  $839,142  $G89142  $8B9142  $889,142
Regul Reduced Conplance and Gas
Conplance Satety Penaties Tyell  $676348 $5070300 $9577.233 $13207819 $13520800 $13520800 $13520,800 $13520800 $13520.800
‘Work Management  CMS Collectons Jobs -
& Field EnablementReduction i Mikage Typell s 0 0 SO 117384  SIG5718  $165718  SIGS7I8  S1G57I8
‘Work Management CMS Collctons Jobs -
& Field EnablementReducton i Travel Time Type ll 0 0 0 SO SSELI42  $7192200  $792200  §792200  $792.200
CMS Planned Jobs -
Work Management ~ Reduetion in Avaikbe Time.
& Field Enablement via Autodspatch Tyvell S0 $202349  $260798  $269798  S260798  $269798 269798  $269798  $269,798
‘Work Management  CMS Planned Jobs -
& Fild Enablement_Reducton i Mikeage Type ll SO $93430  S111240  $111200  S111240  $111240  $111200  $111240  $111240
‘Work Management  CMS Planed Jobs -
& Field Enablement - Reducton i Travel Time Type ll SO 252363  $33%6484 336484 $3I6484  $IWAB4  $3364B4  $3%A84 53484
‘Work Management  CMMS Plined Jobs -
& Field EnsblementRedction n UTCs Typell SO $33760  $51680 951680 951680  S51680  $51680  SS1680 51680
ok M: nt Damage Prevertion - Reduced!
& Field Enablement Travel Time Typell SO $90007  $120009  $120009  $120009  $120009  $120009  $120009  $120009
Work Management _Inspections - Reduced Travel
& Fied EnablementMikage Type E 0 E 0 378 s5209 $5219  $5209 35209
‘Work Management _Inspections - Reduced Travel
& Fik Erablenent Time Tyell s s0 £ S0 $19064  $6914  §26914  $26014  $26014
Work Management  M&C and CMS Jobs -
& Fild Enablement Reduoed Summonses Type ll 0 0 0 SO 2037950 $4446457 S4446457 $4446457 $4446457
Work Management _Reduction n Fied Tech
& Field Enablement Communications Typell SO $99566  $265511 265511  S266511  S265511  $265511  $265511  $265511

Work Management ~ Reduetion n Meter
& Fild Enablement_Verification Jobs

Tyell

121,024

(GBE - US Sanclioning Paper - Final 09252017 (3)
Uncontroled When Printed

e 3
Total Benefits Forecasted as a resull.SL010,663 §7,772,492

161365 161365 S161365 _ $161365 _ $161365  $161365 _ $161365
24,193,128 $30,674,982 $36,394,237 $39,615248 $39,615,248 $39,615,248 $39,615.248
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4.5 Operating Company Allocation
Allocations Based on Number of Gas Retail Customers (C-210) and Number of Electric Retail Customers (C-198)

Dollars in millions

Total Expenditure

F120 21 Y22 Fr23 Total

Operatingompany
[NiagaraiMohawkPowerCorp EGasl
eworkz

v
Vi

. mpanyd

NiagaraiMohawkiPoweriCorp. ElectricDistr,

NarragansettiElectriciCompany
SH120.7

ANewHork? S 88
Smm a1
a S 8.9

i
NiagaraohawkPowerCorp ElectricDistr.

| SHm B0 | S BO
NarragansettElectricCompany ST 0.1
Sim 88.0 SHL41.2

Capital Expenditure
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FY20

US Sanction Paper

Operatingiompany
| RiagaraBMohawkPowerLorpMEasT® ...

e orkel

FY19

FY21

Y22

FY23

NarragansettElectricCompany

SMMES.1  SWI0.8  SMMESS  SUMd63  SWM14S  SWWM G5  SWA16S

4.6 NPV Summary

N/A

4.7 Customer Outreach Plan

N/A
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Gas Business Enablement (GBE) Update

SESC Presentation
March 26, 2018

Johnny Johnston
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Context

Gas Business Enablement (GBE), is a multiyear (FY17 — FY23)

transformational program to standardize our gas business

processes; replace aging, disparate, operational legacy

systems on to a cloud based enterprise asset management,

work and customer platform; and

refresh the gas operating model to support successful

implementation of the solution and delivery of the benefits

% In May 2017, SESC sanctioned FY18 for $84.5M against a total
roadmap spend of $478M including spend in FY17.

¥4 In September 2017, SESC sanctioned an incremental $168.7M for
FY19, consistent with the roadmap spend of $478M.

¥ Agreed that it would be prudent to return in March 2018 to update
the Committee on program progress and regulatory filing progress
prior to starting FY19 activities.
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Delivery Progress in FY18

Overall program is on track and on budget. Some of the
highlights include:

% Complex procurement activities were completed on time to put in
place fixed price contracts for the main delivery partners aligned to
the roadmap and sanctioning profile.

% The program started mobilizing in July 2017, coding started in
September 17 and currently there are 85 National Grid FTEs
working on the program.

¥ The program is on track to deliver its for implementation (Portfolio
Anchor 1) into Rhode Island on April 7, 2018*. This will consist of a
Minimum Viable Product (MVP) for Collections, I&R and Corrosion
in Rhode Island

* Note the original go-ive for PA 1 was March 31, 2018 but go-live was
pushed back to avoid conflct with year end activiles.
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FY18 Forecast vs FY18 Sanction

¥ With a month of actuals still to come, GBE is forecasted
to come in under its forecast CapEx budget and very
close to its TotEx budget and sanction as illustrated
below:

§ 556 5 591§ 38
0pEx SB35 4% (29
Totéx s 839§ 845 § 06
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Regulatory Progress in FY18

Good progress has been made on regulatory recovery in FY18
5 InApril 17, GBE was filed as part of the NIMO case. The PSC

approved the $458M scope for the delivery of GBE. They capped
total spend at $458M subject to additional measurable benefits,
there is a downward Capex tracker. Quarterly reporting is required
on progress of program and the business against the value
framework metrics. If benefits are not delivered, then a proportion
of costs will be deferred back to customers

In November 17, GBE was filed as part of the MA Gas and RI
cases. To date there has been significant discovery (over 170 IRs);
however the overall tone in both cases remains positive

s InFY19, itis planned to file GBE as part of the MA electric case

and plans are still being developed for KEDNY/LI
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Summary and Recommendation

Summary

< Good progress has been made in mobilizing Gas Business
Enablement

¢ Overall the program s on track and on budget

Asupportive outcome was achieved for GBE in the NIMO rate case
¢ Remaining cases continue to progress to plan
Recommendation
© Progress with plans for FY19 as sanctioned at SESC in September

¢ Retum around September 2018, to provide an update on GBE and
request sanction for FY20 activities
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Appendix — Planned GBE Spend over program
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Information Request AG-24-3

Request:

Referring to the Company’s response to Information Request AG-15-12, please provide all
materials supplied to the Steering Committee regarding the GBE Program.

Response:

Please refer to the following attachments for all presentations made to the Steering
Committee regarding the GBE Program.

Attachment AG 24-3-1 CONFIDENTIAL - Steering Committee presentations made during
2016.

Attachment AG 24-3-2 CONFIDENTIAL - Steering Committee presentations made during
2017.

Attachment AG 24-3-3 CONFIDENTIAL- Steering Committee presentations made during
2018.

Prepared by or under the supervision of: Anthony H. Johnston, Reihaneh Irani-Famili

66





