NEWFOUNDLAND

POWER

A FORTIS COMPANY

June 29, 2022

Board of Commissioners
of Public Utilities

P.O. Box 21040

120 Torbay Road

St. John’s, NL A1A 5B2

Attention: G. Cheryl Blundon
Director of Corporate Services
and Board Secretary

Dear Ms. Blundon:
Re: Newfoundland Power’s 2023 Capital Budget Application
A, 2023 Capital Budget Application

Enclosed are the original and 10 copies of Newfoundland Power Inc.’s ("Newfoundland Power”
or the “Company”) 2023 Capital Budget Application (the “Application”).

The Application seeks approval of: (i) proposed single-year 2023 capital expenditures of
$93,292,000; (ii) proposed multi-year projects with capital expenditures of $10,483,000 in 2023
and $10,645,000 in 2024; and (iii) 2021 rate base in the amount of $1,202,946,000.

The Application confirms there has been no change in the nature, scope or magnitude of
ongoing multi-year projects previously approved in Order Nos. P.U. 37 (2020), P.U. 12 (2021),
and P.U. 36 (2021), with expenditures of $19,688,000 in 2023 and $4,276,000 in 2024. Further
approval of these expenditures is therefore not required.

B. Compliance Matters
B.1  The Guidelines

The Application complies with the spirit and intent of the Board’s Capital/ Budget Application
Guidelines (Provisional) effective January 2022 (the “Provisional Guidelines”). In
correspondence dated December 20, 2021, the Board noted that strict adherence to the
Provisional Guidelines may not be possible. Although the Application is broadly consistent with
the requirements, there are areas where the Company was unable to fully comply, primarily due
to the availability of asset data. Where the required information was not available, the
Company has endeavoured to provide alternate information.

Complying with the Provisional Guidelines required substantive changes from prior capital
budget applications to the format and content of the Application. For the assistance of the
Board and other parties, the Company has provided a summary of the Application’s compliance
with the Provisional Guidelines, which is provided as Attachment A to this correspondence.
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B.2 Board Orders

Compliance with previous orders of the Board can be found throughout the Application,
including: (i) Order No. P.U. 12 (2021) directing the Company to report on the progress of the
Customer Service System Replacement project;! (ii) Order No. P.U. 36 (2021) directing the
Company to report on its 2022 capital expenditures;? (iii) Order No. P.U. 35 (2003) requiring a
five-year capital plan;? (iv) Order No. P.U. 19 (2003) requiring evidence relating to deferred
charges and a reconciliation of average rate base to invested capital;* and (v) Order No.

P.U. 3 (2022) respecting changes to methodology for calculating General Expenses Capitalized.>

C. Filing Details and Circulation
The enclosed materials have been provided in binders with appropriate tabbing.

A copy of the Application has been forwarded directly to Ms. Shirley Walsh, Senior Legal
Counsel of Newfoundland and Labrador Hydro, and Mr. Dennis Browne, the Consumer
Advocate.

A PDF of the Application is availahle ta the Rnard and interested parties via Newfoundland
Power’s stranded website a The Application is also publicly available
via the Company’s website

D. Concluding

We trust the foregoing and enclosed are in order. If you have any questions, please contact
the undersigned.

Yours truly,

/
/

Lindsay Hollett
Senior Legal Counsel & Assistant
Corporate Secretary

Enclosures
C. Shirley Walsh Dennis Browne, Q.C.
Newfoundland and Labrador Hydro Browne Fitzgerald Morgan Avis & Wadden

See the 2023 Capital Budget Overview, Appendix E filed with the Application.

See the 2022 Capital Expenditures Status Report filed with the Application.

See the 2023-2027 Capital Plan filed with the Application.

See report 6.1 Rate Base! Additions, Deductions and Alfowances filed with the Application.
See Schedule B to the Application.
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Capital Budget Guidelines Compliance Summary

The Provisional Guidelines provide guidance with respect to the format and content of capital
budget applications. This guidance is primarily provided via Appendix A to the Provisional
Guidelines, which is divided into four parts: (i) General Context; (ii) Organization; (iii) Required
Information; and (iv) Prioritization.

Table A-1 summarizes Newfoundland Power’s compliance with Part I. General Context of the
Provisional Guidelines.

Table A-1

Provisional Guidelines Compliance Summary
Part |. General Context

Part Requirement Reference

A summary of the capital budget application and a
discussion of the major activity drivers in each of the

: L See the 2023 Capital Budget Overview for:
investment classifications.

- Asummary of the Application and
major activity drivers (sections 1.0 and
3.0);

- Adescription of Newfoundland
Power’s capital planning process
(section 2.2); and

- Alist of the capital expenditures that
have been deferred, modified or
advanced as a result of this capital
planning process (Appendix B).

A discussion of the process followed to determine
the expenditures which would be proposed and to
LLA. Application confirm that these expenditures could not or should
Summary not be modified, re-prioritized or deferred until a
future year. This should include an explanation as to:
1. The expenditures which had been planned for
the year but which were modified, reprioritized or
deferred until a future year.
2. The expenditures which are proposed for the
year after having been deferred in a previous year.

See the 2023 Capital Budget Overview for:

- Historical reliability performance
under normal operating conditions
and a comparison to the Canadian
average (section 2.3.1);

- Acomparison to the Atlantic
Canadian average (section 2.3.4); and

- Alist of worst performing feeders
(Appendix D).

Historic and forecast system reliability trend
information, including:
1. System Average Interruption Duration Index
(“SAIDI") and System Average Interruption
|.B Reliability Frequency Index (“SAIFI") graphs and tables for the
Information overall electrical system as a whole and any
relevant sub-segments:
2. A list of the 10 worst.performing feeder.s.including See the 2023-2027 Capital Plan (
relevant outage statistics compared to utility
averages for the past 10 years.

section 2.3
Operations Outlook) for a discussion of
reliability performance targets and
system reliability performance including
significant events.
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Table A-1

Provisional Guidelines Compliance Summary
Part I. General Context

Part Requirement Reference

Summary of rate impacts including:
1. Historical Rates: Actual electricity rates for the
past 10 years.

. See the 2023 Capital Budget Overview
2. Proposed Budget Impact: Revenue requirement P 9

[.C Rate Impact

Summary . L - . (section 2.3.3).
impact and indicative electricity rates assuming
that the proposed capital budget is approved in
full.
. . . See the 2023 Capital Budget Overview
Summary of capital expenditures and capital budgets . P . . 9
including (section 2.3.2) for historical and proposed
. 7 . : capital expenditures.
I.D Capital 1. Historic Capital: Actual capital for the past 10 P P
Expenditure ears. .
P y _ See the 2023-2027 Capital Plan for forecast
Summary 2. Current Capital Budget. ) .
) _ expenditures over the next five years,
3. Forecast Capital: Forecast capital budgets for the . . .
. including forecast expenditures by asset
next five years. : e
class and investment classification.
A five-year capital plan which focusses on strategic
spending priorities, addressing:
1. Shifts in the utilities spending priorities in the See the 2023-2027 Capital Plan for
I.LE Five-Year coming five years. forecast expenditures over the next five
Capital Plan 2. The circumstances contributing to shifts in years and a discussion of investment
priorities. priorities over that period.
3. The alternative approaches being considered by
the utility

Attachment A | 2
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Table A-2 summarizes Newfoundland Power’s compliance with Part II. Organization of the
Provisional Guidelines.

Table A-2

Provisional Guidelines Compliance Summary
Part Il. Organization

Part Requirement Reference

See Schedule B for the investment classification,
category and “all in” capital cost of each

ILLA Investment The information included with an . .
proposed capital expenditure.

Classification annual capital budget application
should be organized by investment

I1.B Projects and  classification, by category as whether

Programs itis a project or program, and by
materiality based on the “all in”

[1.C Materiality capital cost.

See the 2023 Capital Budget Overview for:

- Asummary of the organization of capital
expenditures (Appendix A); and

- Breakdowns of the total 2023 Capital Budget
by category, investment classification and
materiality (sections 3.3, 3.4 and 3.5).

For information on compliance with Part III. Required Information, see Schedule B to the
Application, in particular, pages i to iv.

For information on compliance with Part 1V. Prioritization, see Appendix C of the 2023 Capital
Budget Overview.

Attachment A | 3
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IN THE MATTER OF the Public
Utilities Act (the “Act”); and

IN THE MATTER OF capital expenditures
and rate base of Newfoundland Power Inc.; and

IN THE MATTER OF an application by

Newfoundland Power Inc. for an order pursuant

to Sections 41 and 78 of the Act:

(a) approving single-year 2023 capital
expenditures in the amount of $93,292,000;

(b) approving multi-year projects with capital
expenditures of $10,483,000 in 2023 and
$10,645,000 in 2024; and

(c) fixing and determining a 2021 rate base of
$1,202,946,000.

2023 Capital Budget Application

WHENEVER. WHEREVER.
We'll be there.

NEWFOUNDLAND —=——=

POWER

A FORTIS COMPANY



IN THE MATTER OF the Public
Utilities Act (the “Act”); and

IN THE MATTER OF capital expenditures
and rate base of Newfoundland Power Inc.; and

IN THE MATTER OF an application by

Newfoundland Power Inc. for an order pursuant

to sections 41 and 78 of the Act:

(a) approving single-year 2023 capital
expenditures in the amount of $93,292,000;

(b) approving multi-year projects with capital
expenditures of $10,483,000 in 2023 and
$10,645,000 in 2024; and

(c) fixing and determining a 2021 rate base of
$1,202,946,000.

TO: The Board of Commissioners of Public Utilities (the “Board”)
THE APPLICATION OF Newfoundland Power Inc. ("Newfoundland Power”) SAYS THAT:

1. Newfoundland Power is a corporation duly organized and existing under the laws of the
Province of Newfoundland and Labrador, is a public utility within the meaning of the Act,
and is subject to the provisions of the Electrical Power Control Act, 1994.

2. Schedule A to this Application includes a summary of Newfoundland Power’s capital
expenditures as follows:

(a) proposed single-year 2023 capital expenditures in the amount of $93,292,000;

(b) proposed multi-year projects commencing in 2023 with capital expenditures of
$10,483,000 in 2023 and $10,645,000 in 2024; and

(c) ongoing multi-year projects previously approved in Order No. P.U. 37 (2020),
Order No. P.U. 12 (2021), and Order No. P.U. 36 (2021) with capital
expenditures of $19,688,000 in 2023 and $4,276,000 in 2024 (the “Previously
Approved Multi-Year Projects”).

3. The 2023 Capital Budget proposed in Schedule A to this Application includes
contributions toward the cost of improvements or additions to property that
Newfoundland Power intends to demand from its customers in 2023 including:

(a) an estimated amount of $2,500,000 in contributions in aid of construction which
shall be calculated in a manner approved by the Board; and



(b) an estimated amount of $2,690,000 for the construction of redundant supply for
the Corner Brook Acute Care Hospital which will be fully recovered from the
customer.

There has been no change in the scope, nature, or magnitude of the Previously
Approved Multi-Year Projects included in Schedule A to this Application.

Schedule B to this Application provides detailed descriptions of the projects and
programs for which the proposed capital expenditures included in Newfoundland
Power’s 2023 Capital Budget are required.

The proposed expenditures as set out in Schedules A and B to this Application are
necessary for Newfoundland Power to continue to provide service and facilities which
are reasonably safe and adequate and are just and reasonable as required pursuant to
section 37 of the Act.

Schedule C to this Application shows Newfoundland Power’s actual average rate base for
2021 of $1,202,946,000.

Communication with respect to this Application should be forwarded to the attention of
Lindsay Hollett and Liam O'Brien, Counsel to Newfoundland Power.

Newfoundland Power requests that the Board make an Order:

(@) pursuant to section 41 of the Act, approving Newfoundland Power’s proposed
construction and purchase of improvements or additions to its property to be
completed in 2023 in the amount of $93,292,000 as set out in Schedules A and
B to this Application;

(b) pursuant to section 41 of the Act, approving Newfoundland Power’s proposed
multi-year construction and purchase of improvements and additions to its
property in the amount of $10,483,000 in 2023 and $10,645,000 in 2024 as set
out in Schedules A and B to this Application;

(c) pursuant to section 78 of the Act, fixing and determining Newfoundland
Power’s average rate base for 2021 in the amount of $1,202,946,000 as set
out in Schedule C to this Application.



DATED at St. John's, Newfoundland and Labrador, this 29" day of June, 2022.

NEWFOUNDLAND POWER INC.

SMdsany WA

Lindsay Hollett and Liam O'Brien
Counsel to Newfoundland Power Inc.
P.O. Box 8910

55 Kenmount Road

St. John's, NL A1B 3P6

Telephone:  (709) 737-5364
Telecopier:  (709) 737-2974



IN THE MATTER OF the Public
Utilities Act (the “Act”); and

IN THE MATTER OF capital expenditures
and rate base of Newfoundland Power Inc.; and

IN THE MATTER OF an application by

Newfoundland Power Inc. for an order pursuant

to sections 41 and 78 of the Act:

(a) approving single-year 2023 capital
expenditures in the amount of $93,292,000;

(b) approving multi-year projects with capital
expenditures of $10,483,000 in 2023 and
$10,645,000 in 2024; and

(c) fixing and determining a 2021 rate base of
$1,202,946,000.

AFFIDAVIT

I, Byron Chubbs, of the Town of Paradise, in the Province of Newfoundland and Labrador,
Professional Engineer, make oath and say as follows:

1. THAT I am Vice President, Engineering and Energy Supply of Newfoundland Power Inc.;
2. THAT I have read and understand the foregoing Application; and
2. THAT, to the best of my knowledge, information and belief, all matters, facts and things set

out in this Application are true.

SWORN TO before me at the City of
St. John's in the Province of Newfoundland
and Labrador this 29" day of June, 2022:

Barrister, NL Byr<§ ubbs




Schedule A

2023 Capital Budget Summary NP 2023 CBA
2023 CAPITAL BUDGET SUMMARY
Asset Class Budget ($000s)
Distribution 54,265
Substations 20,672
Transmission 12,284
Generation - Hydro 9,476
Generation - Thermal 335
Information Systems 12,940
Telecommunications 1,268
General Property 2,505
Transportation 4,968
Unforeseen Allowance 750
General Expenses Capitalized 4,000
Total $123,463
Expenditure Type Budget ($000s)
Single-Year Projects and Programs $93,292
Multi-Year Projects Commencing in 2023 10,483
Multi-Year Projects Approved in Previous Years 19,688
$ 123,463

Newfoundland Power Inc. — 2023 Capital Budget Application

Page 1 of 5



Schedule A
2023 Capital Budget Summary NP 2023 CBA

2023 CAPITAL BUDGET

SINGLE-YEAR PROJECTS AND PROGRAMS

Projects and Programs Budget ($000s)
Distribution
LED Street Lighting Replacement 5,453
Corner Brook Acute Care Hospital Redundant Supply 2,690
Distribution Feeder Automation 1,054
Feeder Additions for Load Growth 670
Electric Vehicle Charging Network 594
Distribution Feeder SLA-05 Refurbishment 565
Distribution Feeder PEP-02 Refurbishment 550
Allowance for Funds Used During Construction 247
Extensions 12,218
Reconstruction 6,699
Rebuild Distribution Lines 4,945
Relocate/Replace Distribution Lines for Third Parties 3,803
Replacement Transformers 3,345
New Transformers 2,967
New Services 2,916
New Street Lighting 2,618
Replacement Street Lighting 770
Replacement Meters 662
Replacement Services 546
New Meters 297
Total Distribution $53,609
Substations
Walbournes Substation Refurbishment and Modernization 4,955
Molloy’s Lane Substation Refurbishment and Modernization 4,827
Long Pond Substation Capacity Expansion 3,313
Substation Spare Transformer Inventory 1,500
Substation Protection and Control Replacements 667
Substation Ground Grid Upgrades 563
PCB Bushing Phase-Out 425
Substation Replacements Due to In-Service Failures 4,422
Total Substations $20,672
Newfoundland Power Inc. — 2023 Capital Budget Application Page 2 of 5



Schedule A
2023 Capital Budget Summary NP 2023 CBA

2023 CAPITAL BUDGET

SINGLE-YEAR PROJECTS AND PROGRAMS

Projects and Programs Budget ($000s)

Transmission

Transmission Line Maintenance 2,610
Total Transmission $2,610

Generation Hydro

Sandy Brook Hydro Plant Generator Refurbishment 1,577
Hydro Facility Rehabilitation 877
Hydro Plant Replacements Due to In-Service Failures 662
Total Generation Hydro $3,116

Generation Thermal

Thermal Plant Replacements Due to In-Service Failures 335
Total Generation Thermal $335

Information Systems

Application Enhancements 1,538
Shared Server Infrastructure 1,176
System Upgrades 962
Cybersecurity Upgrades 882
Network Infrastructure 419
Personal Computer Infrastructure 600
Total Information Systems $5,577

Telecommunications

Communications Equipment Upgrades 118
Total Telecommunications $118

Newfoundland Power Inc. — 2023 Capital Budget Application Page 3 of 5



Schedule A
2023 Capital Budget Summary NP 2023 CBA

2023 CAPITAL BUDGET

SINGLE-YEAR PROJECTS AND PROGRAMS

Projects and Programs Budget ($000s)

General Property

Company Building Renovations 741
Physical Security Upgrades 576
Additions to Real Property 654
Tools and Equipment 534
Total General Property $2,505

Unforeseen Allowance

Allowance for Unforeseen Items 750
Total Unforeseen Allowance $750

General Expenses Capitalized

General Expenses Capitalized 4,000
Total General Expenses Capitalized $4,000
Total $93,292

Newfoundland Power Inc. — 2023 Capital Budget Application Page 4 of 5
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2023 Capital Budget Summary

Schedule A
NP 2023 CBA

2023 CAPITAL BUDGET

MULTI-YEAR PROJECTS

Multi-Year Projects Commencing in 2023

Class

Distribution
Transmission

Generation Hydro
Transportation

Project Description 2023
Distribution Reliability Initiative 656
Transmission Line 55L Rebuild 5,328
Mobile Hydro Plant Refurbishment 1,666
Replace Vehicles and Aerial Devices 2023-2024 2,833

2024 Total

1,015 1,671
5,284 10,612
2,480 4,146

1,866 4,699

Total $10,483 $10,645 $21,128

Multi-Year Projects Approved in Previous Years

Class

Information Systems
Information Systems
Generation Hydro

Transmission

Transportation
Telecommunications
Information Systems

Approved in Order No
Approved in Order No
Approved in Order No
Approved in Order No
Approved in Order No
Approved in Order No
Approved in Order No

. P.U.
. P.U.
. P.U.
. P.U.
. P.U.
. P.U.
. P.U.

37 (2020).
12 (2021).
36 (2021).
36 (2021).
36 (2021).
36 (2021).
36 (2021).

Project Description 2021 2022 2023
Microsoft Enterprise Agreement! 245 245 245
Customer Service System Replacement? 9,903 15,826 5,917
Sandy Brook Plant Penstock Replacement? - 400 4,694
Transmission Line 94L Rebuild* - 4,473 4,346
Replace Vehicles and Aerial Devices 2022-2023% - 3,089 2,135
St. John’s Teleprotection System Replacement® - 450 1,150
Workforce Management System Replacement” - 808 1,201

Total $10,148 $25,291 $19,688

See the 2021 Capital Budget Application, Volume 1, Schedule B, pages 82 to 83.
See the 2021 Capital Budget Application, Volume 1, Schedule B, pages 93 to 94.
See the 2022 Capital Budget Application, Schedule B, pages 5 to 6.

See the 2022 Capital Budget Application, Schedule B, pages 18 to 20.

See the 2022 Capital Budget Application, Schedule B, pages 70 to 72.

See the 2022 Capital Budget Application, Schedule B, pages 76 to 77.

See the 2022 Capital Budget Application, Schedule B, pages 94 to 95.

2024 Total

- 735
- 31,646
- 5,094
4,276 13,095
- 5,224
- 1,600
- 2,009

$4,276 $59,403

Newfoundland Power Inc. — 2023 Capital Budget Application

Page 5 of 5
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2023 Capital Projects and Programs NP 2023 CBA

2023 CAPITAL PROJECTS AND PROGRAMS

Newrfoundland Power Inc. — 2023 Capital Budget Application



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

2023 CAPITAL PROJECTS AND PROGRAMS

The Newfoundland and Labrador Board of Commissioners of Public Utilities (the “Board”) issued
provisional Capital Budget Application Guidelines (the “Provisional Guidelines”) on December 20,
2021. The Provisional Guidelines provide direction for utility capital budget applications filed
pursuant to section 41 of the Public Utilities Act, including the organization of applications and
the information that is required to be provided in support of proposed capital expenditures.

The Provisional Guidelines require capital expenditures to be organized by:

(i) Investment Classification

Capital expenditures are to be classified as either: (i) Mandatory expenditures that are
prescribed by a governing body or the Board; (ii) Access expenditures that a utility is
obligated to perform to provide customers with service; (iii) System Growth
expenditures that are required to meet forecast changes in customer electricity
requirements; (iv) Renewal expenditures that are required to replace or refurbish
existing electrical system assets and maintain service to customers; (v) Service
Enhancement expenditures that are required to meet system operations requirements in
a more efficient and/or effective manner; or (vi) General Plant expenditures that are
required for assets that are not part of the electrical system.

(ii) Category

Capital expenditures are to be categorized as either projects or programs. Projects
correspond to individual capital investments that are typically non-repetitive in nature
and include defined schedules and budgets. Programs are capital investments
composed of high volume, repetitive, like-for-like capital replacements, enhancements,
or additions where budgets are renewed annually.

(iii) Materiality

Capital expenditures are to be segmented by materiality as either: (i) less than
$1,000,000; (ii) between $1,000,000 and $5,000,000; or (iii) greater than $5,000,000.
Materiality is to be based on the “all in” capital cost up to the time the asset enters
service.

Schedule B to the Application details the capital expenditures proposed for 2023, including the
investment classification, category and “all in” capital cost of each proposed expenditure.
Expenditures are grouped by asset class. Within each asset class, projects are presented first
followed by programs. Both projects and programs are ordered from the highest materiality
segment to the lowest.

The Provisional Guidelines are structured such that the classification, categorization and
materiality of capital expenditures determines the information required for each project and
program. Newfoundland Power has met the information requirements of the Provisional
Guidelines when the required information is available.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | i



Schedule B

2023 Capital Projects and Programs NP 2023 CBA

Where the required information is not available, the Company has endeavoured to provide
other available information to meet the spirit and intent of the requirements. The Company has
also commenced a review of its asset management practices that, among other matters, will
evaluate options to meet the information requirements contained in the Provisional Guidelines.

The following provides an overview of the information provided within Schedule B to the
Application for each project and program proposed for 2023:

(i)

(i)

(7ii)

(iv)

Project/Program Description

These sections provide information on the objective and scope of projects and
programs. Information on the schedules of capital projects is also provided. A schedule
is not provided for programs where the work is ongoing throughout the year

Project/Program Budget

These sections provide a breakdown of the proposed budget and costing methodology
for each capital project and program. New for this Application, the budgets for capital
projects and programs have been adjusted to reflect a direct allocation of pension costs
to the labour component of projects and programs, with a corresponding reduction in
General Expenses Capitalized. This change was approved by the Board in Order No.
P.U. 3 (2022).

While Newfoundland Power does not use estimate classifications, as referenced in the
Provisional Guidelines, budget estimates for projects and programs are expected to be
accurate within a range of plus or minus 10%.

Program Trend

The Provisional Guidelines require trending data for programs, including the number of
assets installed or replaced each year and the average unit cost per installation or
replacement. This data is provided in limited cases where it was available. The limited
availability of this data reflects the fact that many programs involve corrective and
preventative maintenance of a wide range of assets and unit-based information has not
historically been tracked. Options to provide more granular trending data are being
evaluated as part of the Company’s ongoing asset management review.

In Newfoundland Power’s view, trends for individual programs can be reasonably
observed in total program costs over time. The Program Trend sections therefore
provide graphs of five-year historical, current budget year, and five-year forecast
expenditures for each program.

Asset Background

These sections provide information on asset history, age and condition where applicable
and where not otherwise addressed in the Risk Assessment sections. Where
quantitative information is not available, qualitative assessments based on engineering
judgment have been provided. For projects over $5 million, more detailed information is
provided in reports prepared by Professional Engineers or other qualified experts.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | ii
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2023 Capital Projects and Programs NP 2023 CBA

(v) Assessment of Alternatives

Newfoundland Power considered all alternatives listed in the Provisional Guidelines when
assessing alternatives for projects and programs. The relevance of the listed
alternatives varies depending on the nature of individual projects and programs. The
Assessment of Alternatives sections discuss only those alternatives the Company has
identified as relevant, and are provided for projects and programs in excess of

$1 million, with the exception of expenditures classified as Access. Cost-benefit
analyses are provided for projects and programs where multiple viable alternatives were
identified in order to determine the least-cost alternative.

(vi) Risk Assessment

The Provisional Guidelines require that projects and programs classified as Renewal,
Service Enhancement or General Plant be evaluated for risk mitigation, and that risk
mitigation be calculated in conformance with an internationally recognized standard.
The Provisional Guidelines also require projects and programs be provided in the form of
a prioritized list with prioritization based on calculations of risk mitigation or reliability
improvement.

Newfoundland Power does not currently have the data or software necessary to provide
calculations of risk mitigation or reliability improvement. To comply with the spirit and
intent of the Provisional Guidelines, the Company developed a methodology to provide
consistency in its assessment of risks across projects and programs. The methodology
uses a risk matrix where priority is determined based on assessments of probability and
consequence. The Company expects that the methodology may evolve as it completes
its asset management review.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | iii
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2023 Capital Projects and Programs NP 2023 CBA

Figure 1 shows the risk matrix.

Probability

Values Priority Score

Near
Certain

Likely

Possible

Unlikely

Rare

Negllgl ble M| nor Moderate Serlous Critical
Consequence Values

Figure 1: Risk Matrix

Using the matrix, capital expenditures receive a score of 1 to 25. Scores between 1 and
4 are considered Low priority. Scores from 5 to 9 are considered Medium priority.
Scores from 10 to 16 are considered Medium-High priority. Scores of 20 and 25 are
considered High priority.

A detailed description of the risk matrix methodology is provided in Appendix C to the
2023 Capital Budget Overview filed with the Application.

Newfoundland Power also considered risks of assets becoming stranded for each
proposed project and program. The risk assessment sections identify risks of asset
stranding where relevant.

Newfoundland Power submits that overall the Application includes comprehensive information
that clearly describes the Application’s proposals and demonstrates that all proposed capital
expenditures are necessary to provide customers with access to safe and reliable service at the
lowest possible cost.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | iv
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2023 Capital Projects and Programs NP 2023 CBA
2023 CAPITAL BUDGET
SCHEDULE B TABLE OF CONTENTS

Projects and Programs Page

Distribution
LED Street Lighting Replacement 2
Corner Brook Acute Care Hospital Redundant Supply 5
Distribution Reliability Initiative 8
Distribution Feeder Automation 12
Feeder Additions for Load Growth 17
Electric Vehicle Charging Network 19
Distribution Feeder SLA-05 Refurbishment 22
Distribution Feeder PEP-02 Refurbishment 28
Allowance for Funds Used During Construction 33
Extensions 34
Reconstruction 37
Rebuild Distribution Lines 41
Relocate/Replace Distribution Lines for Third Parties 46
Replacement Transformers 50
New Transformers 54
New Services 57
New Street Lighting 60
Replacement Street Lighting 63
Replacement Meters 66
Replacement Services 70
New Meters 73

Substations
Walbournes Substation Refurbishment and Modernization 77
Molloy’s Lane Substation Refurbishment and Modernization 81
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Title: LED Street Lighting Replacement

Asset Class: Distribution

Category: Project

Investment Classification: Service Enhancement

Budget: $5,453,000

PROJECT DESCRIPTION

The LED Street Lighting Replacement project involves the replacement of existing High Pressure
Sodium (“HPS") street light fixtures with Light Emitting Diode ("LED") fixtures.

Newfoundland Power adopted LED street lighting as its service standard in 2019 following Board
approval in Order No. P.U. 2 (2019). In 2021, the Company commenced implementation of a
plan to provide all Street and Area Lighting customers with LED fixtures within six years.?
Expenditures proposed for 2023 represent the third year of this plan. Approximately 10,000
street light fixtures are forecast to be replaced with LED fixtures in 2023. Street light fixtures
will be replaced on an ongoing basis throughout the year in response to street light trouble calls.

PROJECT BUDGET

The budget for the LED Street Lighting Replacement project is based on detailed engineering
estimates.

Table 1 provides a breakdown of expenditures proposed for 2023 for the LED Street Lighting
Replacement project.

Table 1
LED Street Lighting

Replacement Project
2023 Budget

(5000s)
Cost Category 2023
Material 4,128
Labour — Internal 1,325

Labour - Contract -
Engineering -
Other -

Total $5,453

1 See Newfoundland Power’s 2021 Capital Budget Application, Volume 1, LED Street Lighting Replacement Plan.
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Proposed expenditures for the LED Street Lighting Replacement project total $5,453,000 for
2023.

ASSET BACKGROUND
LED street lights provide three primary customer benefits in comparison to HPS street lights:

(i)  Lower overall costs for customers — The capital cost of installing a LED fixture is
approximately twice that of a HPS fixture. However, LED fixtures require 60% less
energy to provide equivalent lighting output and require far less maintenance. Current
customer rates for LED street lights are between 12% and 44% lower than rates for
HPS street lights.?

(i)  Better lighting guality — LED street lights emit white light, whereas the light emitted by
HPS street lights appears orange. The white light of LED street lights provides a more
accurate representation of colours at night, which improves nighttime visibility. LED
street lights are also directional, which prevents light from spilling onto areas not
intended to be lit, such as a customer’s residence.

(iii)  More reliable service — LED street lights are over three times as reliable as HPS street
lights. On average, LED street lights experience an outage every 20 or more years. By
comparison, HPS street lights experience an outage every six years on average.

Newfoundland Power filed its LED Street Lighting Replacement Plan with the Company’s 2021
Capital Budget Application. This plan aims to provide all Street and Area Lighting customers
with the benefits of LED street lights by 2026.

The LED Street Lighting Replacement Plan has received the support of the largest municipal
organization in the province, Municipalities Newfoundland and Labrador.3

ASSESSMENT OF ALTERNATIVES
Two alternatives were identified in developing the LED Street Lighting Replacement Plan.

The first alternative was to maintain the status quo by continuing to complete maintenance of
HPS street lights and installing an LED fixture when an HPS fixture cannot be repaired. The
assessment showed that approximately 1,700 HPS street lights would be replaced with LED
equivalents annually under this alternative. More than 30 years would be required to provide all
customers with LED street lights.

The second alternative was to accelerate the installation of LED fixtures by discontinuing the
maintenance program for HPS street lights and installing LED fixtures in response to all street
lighting trouble calls received from customers. The assessment showed approximately 10,000

2 Current rates are reflected in the Schedule of Rates, Rules and Regulations effective March 1, 2022.
3 See Newfoundland Power’s 2021 Capital Budget Application, Volume 1, LED Street Lighting Replacement Plan,
Appendix D.
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HPS street lights would be replaced with LED equivalents annually under this alternative. All
customers would be provided with LED street lights in six years.

An economic analysis determined that accelerating the installation of LED street lights would
reduce energy and maintenance costs to customers by approximately $52 million over 20 years,
providing a positive net benefit to customers of approximately $4.9 million.*

The accelerated installation of LED street lights was therefore the recommended alternative.
RISK ASSESSMENT

The LED Street Lighting Replacement project will provide an economic benefit for Street and
Area Lighting customers.

Without continuing to execute the Company’s LED Street Lighting Replacement plan, a
maintenance program for HPS street lights would continue to be required or customers would
be without service upon the failure of existing street lights. Under this scenario, customers
would continue to pay the higher rates associated with HPS street lights and would not receive
the $4.9 million net benefit associated with phasing out this technology.

By continuing to execute the LED Street Lighting Replacement project, customers will be
provided with the lower rates of LED street lights immediately upon installation. It is estimated
that customer rates for approximately 10,000 street lights will be reduced by between 12% and
44% in 2023 by executing this project.

Table 2 summarizes the risk assessment of the 2023 LED Street Lighting Replacement project.

Table 2

LED Street Lighting Replacement Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Near Certain (5) High (20)

Based on this assessment, not proceeding with the LED Street Lighting Replacement project
would pose a High (20) risk to the delivery of least-cost service to customers.

JUSTIFICATION

The LED Street Lighting Replacement project is required to provide reliable service to Street and
Area Lighting customers at the lowest possible cost.

4 Ibid., Appendix B.
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Title: Corner Brook Acute Care Hospital Redundant Supply
Asset Class: Distribution

Category: Project

Investment Classification: Access

Budget: $2,690,000

PROJECT DESCRIPTION

The Corner Brook Acute Care Hospital Redundant Supply project will provide redundant
electrical supply to the Corner Brook Acute Care Hospital (the “Corner Brook Hospital” or the
“Hospital”).

The Corner Brook Hospital is currently under construction with an anticipated completion date
of November 2023. Due to the critical nature of the load and essential electrical system
standards for health care facilities, the customer has requested a backup supply to provide
redundant service to the Hospital.> In accordance with Clause 9(c) of Newfoundland Power’s
Schedule of Rates, Rules and Regulations, the redundant supply is considered a special facility
and will be fully funded by the customer.

Providing redundant supply to the Hospital will require modifying Bayview ("BVS") Substation
distribution feeder BVS-03. A portion of the load currently supplied by BVS-03 will require
offloading to adjacent feeders from the BVS and Humber substations.

Modifications to distribution feeder BVS-03 will include:

(i)  Upgrading 2.5 kilometres of distribution feeder from single-phase to three-phase;
(i)  Relocating 1.2 kilometres of feeder;
(iii)  Constructing 400 metres of three-phase underground infrastructure;
(iv)  Completing 1.0 kilometre of right-of-way widening and pole upgrades; and
(v)  Extending 4.0 kilometres of new feeder along Confederation Drive and Crockers Road in
Corner Brook, including pole upgrades for double circuit structures running parallel with
distribution feeder BVS-04.

Pole installations will be completed by the end of the first quarter of 2023. Conductor upgrades
and the remainder of the project will be completed by the end of the second quarter.

5 See standard CAN/CSA-Z32-99 (R2004) Electrical Safety and Essential Electrical Systems in Health Care Facilities.
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PROJECT BUDGET

The budget for the Corner Brook Acute Care Hospital Redundant Supply project is based on
detailed engineering estimates.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Corner Brook Acute
Care Hospital Redundant Supply project.

Table 1
Corner Brook Acute Care Hospital

Redundant Supply Project
2023 Budget

(5000s)
Cost Category 2023
Material 747
Labour - Internal 657
Labour - Contract 918
Engineering 140
Other 228
Total $2,690

Proposed expenditures for the Corner Brook Acute Care Hospital Redundant Supply project total
$2,690,000 for 2023. The project will be fully funded by the customer.

ASSET BACKGROUND

Construction power for the Corner Brook Hospital is currently being supplied from Walbournes
(“"WAL") Substation distribution feeder WAL-07. This feeder will be the main supply to the
Hospital when construction is complete.®

The customer has requested a redundant supply to the Hospital for backup purposes. The
estimated demand of the Hospital is 7.8 MVA and distribution feeder BVS-03 has been selected
as the source of redundant supply for the Hospital. Distribution feeder BVS-03 will require
modification in 2023 to serve as the source of redundant supply.

6 The Application for Approval of a Contribution in Aid of Construction ("CIAC”) for a Three-Phase Service for
Corner Brook Acute Care Hospital was approved by the Board in Order No. P.U. 13 (2022) to complete an
extension and upgrade of distribution feeder WAL-07 in 2022.
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Figure 1 shows a map of distribution feeder BVS-03 with the section requiring modifications

shown in red.
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Figure 1: Proposed BVS-03 Redundant Supply
JUSTIFICATION

The Corner Brook Acute Care Hospital Redundant Supply project is required to meet the
customer’s request to provide a redundant supply to the Hospital. The project will be fully

funded by the customer.
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Title: Distribution Reliability Initiative

Asset Class: Distribution

Category: Project

Investment Classification: Renewal

Budget (Multi-Year): $656,000 in 2023; and $1,015,000 in 2024
PROJECT DESCRIPTION

The Distribution Reliability Initiative targets the replacement of deteriorated poles, conductor
and hardware on the worst performing feeders on Newfoundland Power’s distribution system.
Customers served by these feeders experience service reliability that is significantly below the
Company average.

Newfoundland Power has proposed a targeted refurbishment of Summerford (“SUM")
Substation distribution feeder SUM-01 for 2023 and 2024, which will include:

(i)  Replacing 6.5 kilometres of deteriorated conductor;
(i)  Replacing poles, structures and other components identified during inspection as being
in poor condition, including crossarms and insulators;
(iii)  Installing an automated downline recloser on the two-phase tap supplying the Virgin
Arm/Moreton’s Harbour area; and
(iv)  Replacing the existing hydraulic-style downline recloser, SUM-01-R3, with a fully
automated recloser.

The refurbishment of distribution feeder SUM-01 is proposed to be completed over two years
commencing in 2023 and will address the poor service reliability currently experienced by
customers on New World Island.

Additional information on this project is included in report 1.1 Distribution Reliability Initiative
filed as part of the Application.

PROJECT BUDGET

The budget for the Distribution Reliability Initiative is based on detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 and 2024 for the Distribution
Reliability Initiative.

Table 1
Distribution Reliability Initiative Project

2023/2024 Budget

($000s)
Cost Category 2023 2024
Material 103 191
Labour - Internal 233 432
Labour - Contract 16 29
Engineering 153 82
Other 157 281
Total $656 $1,015

Proposed expenditures for the Distribution Reliability Initiative total $1,671,000, including
$656,000 in 2023 and $1,015,000 in 2024.

ASSET BACKGROUND

Newfoundland Power has been implementing the Distribution Reliability Initiative for over two
decades. Projects proposed as part of the Distribution Reliability Initiative are determined by:
(i) calculating reliability performance indices for all distribution feeders; (ii) analyzing the worst
performing feeders to identify the cause of the poor reliability performance; and (iii) completing
engineering assessments to determine whether capital improvements would address a feeder’s
poor reliability performance. The Company’s approach to targeting its worst performing feeders
for capital improvements is consistent with good utility practice.

Distribution feeder SUM-01 is one of two feeders supplying customers from the SUM Substation.
The feeder serves 1,812 customers on New World Island. Customers served by this feeder
experienced an average outage duration of 8.0 hours annually over the last five years, which is
more than four times Newfoundland Power’s corporate average. The frequency of outages
experienced by these customers on New World Island is more than double the corporate average.

An engineering assessment determined the poor service reliability experienced by these
customers is due to equipment failures including corroded or broken conductor, insulator
failures, and deteriorated poles. Distribution feeder SUM-01 is a 25 kV feeder originally
constructed in the 1960s with 2/0 Aluminum Conductor Steel Reinforced ("ACSR") conductor.
This conductor has experienced performance issues in the past due to oxidation between the
steel core and aluminum outer strands. The oxidation is particularly prevalent in coastal
environments with frequent salt spray.
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Newfoundland Power’s outage management system, Responder, is able to pinpoint specific
sections of feeders where high frequencies of outages occur. Data for distribution feeder
SUM-01 indicates that there have been 153 outage incidents on the feeder between September
2019 and the end of 2021.”7 Of the 153 outage incidents, 124 events have been on the sections
of feeder located northeast of SUM Substation along Route 340 towards Twillingate, including
the two-phase tap to Virgin Arm/Moreton’s Harbour. Further analysis identified 70 of the events
were caused by component and conductor failure. Inspections identified 140 deficiencies on
this section of feeder, including 79 deteriorated poles.

ASSESSMENT OF ALTERNATIVES

Customers served by distribution feeder SUM-01 are experiencing significantly worse service
reliability than the average reliability experienced by Newfoundland Power’s customers. An
engineering assessment of distribution feeder SUM-01 identified deterioration on the section of
feeder extending northeast from SUM Substation. Inspections have also identified other
deterioration and deficiencies throughout the distribution feeder.

Newfoundland Power identified and evaluated two alternatives with respect to distribution
feeder SUM-01: (i) complete a targeted refurbishment of a small section of the distribution
feeder in 2023, including the installation of automated downline reclosers; or (ii) defer the
refurbishment of the distribution feeder.

The assessment determined that completing a targeted refurbishment of SUM-01 would
improve the poor service reliability currently experienced by customers on New World Island.
Deferring the refurbishment of distribution feeder SUM-01 would result in customers continuing
to experience poor service reliability. This would be inconsistent with maintaining acceptable
and equitable levels of service reliability for customers throughout Newfoundland Power’s
service territory.

The targeted refurbishment of distribution feeder SUM-01 is therefore the recommended
alternative.

RISK ASSESSMENT

The Distribution Reliability Initiative will mitigate risks to the delivery of reliable service to
customers on New World Island.

A total of 1,812 customers on New World Island currently experience poor service reliability due
the deteriorated condition of distribution feeder SUM-01, including deteriorated conductor, poles
and hardware. The contribution of these deficiencies to the poor service reliability experienced
by customers was confirmed through an engineering review, inspection and detailed analysis of
outage data and equipment failures.

Customers on New World Island are expected to continue to experience worsening service
reliability as distribution feeder SUM-01 has been among Newfoundland Power’s worst
performing feeders since 2014.

7 Responder was implemented in September 2019.
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Table 2 summarizes the risk assessment of the 2023 Distribution Reliability Initiative project.

Table 2

Distribution Reliability Initiative Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Near Certain (5) High (20)

Based on this assessment, not proceeding with the Distribution Reliability Initiative would pose
a High (20) risk to the delivery of reliable service to customers.

JUSTIFICATION

The Distribution Reliability Initiative is required to provide customers with reliable service at the
lowest possible cost. The project will address the poor service reliability currently experienced
by customers on New World Island. Customers in this area currently experience service
reliability that is significantly below the Company average. The multi-year project to refurbish a
section of distribution feeder SUM-01 will address deficiencies identified during inspections and
improve the service reliability experienced by customers in the area.
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Title: Distribution Feeder Automation

Asset Class: Distribution

Category: Project

Investment Classification: Service Enhancement

Budget: $1,054,000

PROJECT DESCRIPTION

The Distribution Feeder Automation project involves increasing automation of the distribution
system through the installation of downline reclosers. Downline reclosers are pole-mounted
devices that divide a distribution feeder into multiple segments. These devices are controlled
remotely to: (i) isolate a fault so only a portion of customers on a feeder experience an outage,
instead of all customers; and (ii) systematically restore power to customers following a
prolonged outage.®

A total of 17 downline reclosers are planned for installation in 2023. These downline reclosers
will be installed under three deployment scenarios:

(i)  Scenario 1—- Deployment of a single downline recloser such that approximately one third
of the feeder load is downstream of the downline recloser, and the remaining two thirds
of the load is upstream.

(i)  Scenario 2 - Deployment of multiple downline reclosers on a feeder such that
approximately one third of the feeder load is downstream of the first downline recloser,
one third of the load is between the first and second downline recloser, and the
remaining one third of the load is upstream of the second downline recloser. This is
typically used for larger feeders with the highest number of customers.

(iii)  Scenario 3 — Deployment of downline reclosers at normally open tie locations on feeders
that have downline reclosers installed.®

8 For example, customers served by Doyles ("DOY”) Substation feeder DOY-01 experienced an outage in
December 2020. A downline recloser was operated to mitigate issues associated with cold load pick-up. The
operation of this downline recloser avoided an additional outage to over 1,000 customers served by that feeder.

9  For more information on these deployment scenarios, see report 4.5 Distribution Feeder Automation included
with Newfoundland Power’s 2020 Capital Budget Application.
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Table 1 lists the downline reclosers to be installed in 2023 and the associated deployment
scenario.

Table 1
2023 Downline Recloser Installations

Number of Deployment

Feeders Devices Scenario
MOL-05 1 Scenario 2
GDL-07 2 Scenario 2
GDL-09 1 Scenario 1
GDL-05/GDL-07 TIE 1 Scenario 3
GOU-02/MOL-05 TIE 1 Scenario 3
GDL-04/MOL-05 TIE 1 Scenario 3
GDL-04/GDL-05 TIE 1 Scenario 3
GDL-08/GDL-09 TIE 1 Scenario 3
NCH-02 1 Scenario 1
VIC-02 1 Scenario 1
SPF-01 1 Scenario 1

ISL-01 2 Scenario 1
WAL-02/WAL-04 TIE 1 Scenario 3
GFS-07 1 Scenario 1
BVS-04 1 Scenario 2

Design work for this project is expected to be completed by the end of the second quarter of
2023. Installation of the downline reclosers will commence in the third quarter with all
downline reclosers installed by year-end.

PROJECT BUDGET

The budget for the Distribution Feeder Automation project is based on detailed engineering
estimates.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Distribution Feeder
Automation project.

Table 2
Distribution Feeder Automation Project

2023 Budget

($000s)
Cost Category 2023
Material 536
Labour - Internal 242
Labour - Contract 77
Engineering 88
Other M
Total $1,054

Proposed expenditures for the Distribution Feeder Automation project total $1,054,000 for
2023.

ASSET BACKGROUND

Newfoundland Power established a long-term approach to increasing automation of its
distribution system in report 4.5 Distribution Feeder Automation included with its 2020 Capital
Budget Application.

Automation of the distribution system through the installation of downline reclosers provides
operational benefits during customer outages, particularly significant events. Downline
reclosers are operated remotely to restore service to customers without the requirement to
dispatch field crews. By sectionalizing distribution feeders, portions of feeders no longer need
to be patrolled to identify the cause and location of outages.® Avoiding the need to dispatch
field crews and decreasing patrol times reduces costs to customers.

The 2023 Distribution Feeder Automation project is consistent with the approach Newfoundland
Power adopted in 2020 and Recommendation 2.4 of The Liberty Consulting Group’s Report on
Island Interconnected System to Interconnection with Muskrat Falls addressing Newfoundland
Power.

The 17 downline reclosers to be installed in 2023 will provide operational benefits in responding
to customer outages throughout Newfoundland Power’s service territory. Nine of the 17
devices will be installed on the Northeast Avalon on distribution feeders supplying customers in

10 Given the size of Newfoundland Power’s service territory, long drives to identify the cause of outages are not
uncommon. Reducing the length of distribution feeder to be patrolled reduces the time necessary to locate
faults and provides cost benefits.
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the Mount Pearl and St. John’s areas. The remainder will be installed in more rural areas of the
Company'’s service territory.

ASSESSMENT OF ALTERNATIVES

Newfoundland Power identified two alternatives for the Distribution Feeder Automation project:
(i) continue the installation of downline reclosers in a manner consistent with the approach
adopted in 2020; or (ii) accept current levels of distribution system automation and defer the
installation of additional downline reclosers.

Continuing to automate the distribution system will provide operational benefits by ensuring a
prompt and efficient response to customer outages in the Company’s largest load centre on the
Northeast Avalon and in rural areas of the province. Accepting current levels of distribution
system automation would defer the operational benefits associated with continuing to install
downline reclosers.

Past experience indicates the benefits of downline reclosers can be substantial. Downline
reclosers are routinely operated to restore service to customers following equipment failures.!!
The operational benefits of downline reclosers are most pronounced during significant events.!?
For example, the operation of five downline reclosers during a severe blizzard in January 2020
avoided approximately 3.5 million customer outage minutes without the assistance of field
crews. This allowed field crews to focus on restoring service to customers who were affected
by the blizzard. The operation of 12 downline reclosers during Hurricane Larry in September
2021 avoided approximately 3.8 million customer outage minutes, allowing field crews to focus
on restoration efforts for customers who were affected by the storm.

Given the operational benefits provided by downline reclosers during normal operations and
significant events, continuing to automate the distribution system is the recommended
alternative.

RISK ASSESSMENT

The Distribution Feeder Automation project will mitigate risks to the delivery of reliable service
to customers.

Major components on Newfoundland Power’s distribution system are aging beyond the industry
average expected service lives, including overhead conductor and wooden support structures.
Equipment failures on the distribution system are trending upward, with an increase of

11 As examples, the operation of a downline recloser in May 2019 quickly restored service to 665 customers served
by Chamberlains Substation distribution feeder CHA-01 following an equipment failure. The operation of a
downline recloser on Hardwoods Substation distribution feeder HWD-08 avoided over 96,000 customer outage
minutes in April 2020. In both cases, customer outages were reduced or avoided without dispatching field
crews.

12 The term "significant events”refers to external events that exceed the design parameters or operational limits of
the electrical system.
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approximately 29% over the last decade.!® At the same time, significant events due to severe
weather are becoming more frequent throughout the Company’s service territory.*

These conditions pose a risk to the delivery of reliable service to Newfoundland Power’s
customers going forward. Continuing to automate the distribution system through the
installation of downline reclosers will help mitigate this increasing risk by supporting an efficient
and effective response to customer outages. The benefits of downline reclosers can be
substantial, particularly during severe weather, and are routinely observed each year as the
devices automatically operate to avoid customer outages.

Table 3 summarizes the risk assessment of the 2023 Distribution Feeder Automation project.

Table 3

Distribution Feeder Automation Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Near Certain (5) High (20)

Based on this assessment, not proceeding with the Distribution Feeder Automation project
would pose a High (20) risk to the delivery of reliable service to customers.

JUSTIFICATION
The Distribution Feeder Automation project is required to provide customers with reliable

service at the lowest possible cost as it will support maintaining Newfoundland Power’s
efficiency and effectiveness in response to customer outages.

13 See the 2023-2027 Capital Plan, Section 2.4 - Asset Condiition Outlook.
14 See the 2023-2027 Capital Plan, Section 2.3 - Operations Outlook.
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Title: Feeder Additions for Load Growth

Asset Class: Distribution

Category: Project

Investment Classification: System Growth

Budget: $670,000

PROJECT DESCRIPTION

The Feeder Additions for Load Growth project involves addressing overload conditions and
providing additional capacity to address system load growth. For 2023:

(i) A section of Pulpit Rock ("PUL") Substation distribution feeder PUL-01 will be upgraded
from single-phase to three-phase to address an overload condition that has developed
as a result of customer connection growth in the area of Marine Drive. The cost of
completing the required upgrades is $312,000.

(i) A section of PUL Substation distribution feeder PUL-04 will be upgraded from single-
phase to three-phase to address an overload condition that has developed as a result of
customer connection growth in the Forest Landing subdivision. The cost of completing
the required upgrades is $358,000.

Design work for the Feeder Additions for Load Growth project will be completed in the first
quarter of 2023. Construction will begin in the second quarter and will be completed by the
end of the third quarter of 2023.

Additional information on this project is included in report 1.2 Feeder Additions for Load
Growth.

PROJECT BUDGET

The budget for the Feeder Additions for Load Growth project is based on detailed engineering
estimates of individual budget items.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Feeder Additions for
Load Growth project.

Table 1
Feeder Additions for Load Growth Project

2023 Budget

(5000s)
Cost Category 2023
Material 180
Labour - Internal 219
Labour - Contract 256
Engineering 15
Other -
Total $670

Proposed expenditures for the Feeder Additions for Load Growth project total $670,000 for
2023.

ASSET BACKGROUND

Distribution feeder PUL-01 serves approximately 1,300 customers in the Torbay area. A

1.0 kilometre section of distribution feeder extending south along Marine Drive and then west
along Torquay Place is overloaded. Load growth on this single-phase line can be attributed to
customer connection growth in the Jones Pond Park Subdivision as well as large home
renovations and electrical service upgrades in the area of Marine Drive. The number of
customers supplied by this single-phase line has increased by 76% over the last 15 years.

Distribution feeder PUL-04 serves approximately 1,300 customers in the Torbay area. A

1.2 kilometre section of distribution feeder extending south on Western Island Pond Drive and
then east on Forest River Road is overloaded. Load growth on this single-phase line can be
attributed to customer connection growth in the Forest Landing Subdivision. The number of
customers supplied by this single-phase line has increased by more than 600% over the last
15 years.

JUSTIFICATION

The Feeder Additions for Load Growth project is required to provide customers equitable access
to an adequate supply of power. The project will address overload conditions on two
distribution feeders resulting from customer growth in the Torbay area in order to provide
customers with adequate service.
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Title: Electric Vehicle Charging Network

Asset Class: Distribution

Category: Project

Investment Classification: General Plant

Budget: $594,000

PROJECT DESCRIPTION

The Electric Vehicle Charging Network project is part of Newfoundland Power’s Electrification,
Conservation and Demand Management Plan: 2021-2025 (the 2021 Plan”).*> The Electric
Vehicle Charging Network aims to provide access to public fast charging, which is a primary
barrier to customers’ adoption of electric vehicles.

Three electric vehicle charging stations are proposed for 2023. Each charging station will
include a Direct Current Fast Charger ("DCFC”) and a Level 2 Charger.

Design work and construction for this project will be completed by the third quarter of 2023.
PROJECT BUDGET

The budget for the Electric Vehicle Charging Network project is based on a detailed engineering
estimate.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Electric Vehicle
Charging Network project.

Table 1
Electric Vehicle Charging Network
Project
2023 Budget
($000s)
Cost Category 2023
Material 553

Labour - Internal =

Labour - Contract -

Engineering 12
Other 29
Total $594

15 See Newfoundland Power’s 2021 Electrification, Conservation and Demand Management Application.
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Proposed expenditures for the Electric Vehicle Charging Network project total $594,000 for
2023.

ASSET BACKGROUND

The 2021 Plan proposes a portfolio of customer electrification programs primarily aimed at
increasing the province’s adoption of electric vehicles. A net present value analysis determined
that execution of the electrification programs included in 2021 Plan will provide a rate mitigating
benefit for customers of approximately 0.5 cents/kWh by 2034.

A lack of public fast charging infrastructure is currently a barrier to electric vehicle adoption in
Newfoundland and Labrador and private sector investment in fast charging infrastructure is
currently constrained by a weak business case. !¢

The Electric Vehicle Charging Network project aims to establish the minimum geographic
coverage necessary to enable travel across the Island of Newfoundland in an electric vehicle.
The Board approved the construction of 10 electric vehicle charging sites by Newfoundland
Power in Order No. P.U. 30 (2021).'” A proposal to construct an additional 10 charging sites in
2022 is currently under review by the Board.

Three charging sites are proposed for 2023. These charging sites will be installed in areas
where existing charging stations are experiencing high customer usage rates, resulting in
additional charging ports being required to meet customer demand.

RISK ASSESSMENT

The Electric Vehicle Charging Network project will provide an economic benefit to
Newfoundland Power’s customers.

Charging stations proposed for 2023 comprise approximately 11% of the total chargers planned
to be installed as part of Newfoundland Power’s Electric Vehicle Charging Network project. 8
The benefits associated with increasing electric vehicle adoption, including the benefits of
increasing access to public fast charging, have been confirmed through a net present value
analysis based on a detailed market potential study.

Customers continue to indicate through annual surveys that the limited access to public fast
charging infrastructure in Newfoundland and Labrador is a barrier to electric vehicle adoption.
Private sector investment in public fast charging infrastructure continues to lag behind in this
province compared to the rest of Canada. Based on local market research, the limited access to
public fast charging is likely to impede achieving the customer benefits of electric vehicle
adoption if not addressed through the Electric Vehicle Charging Network project.

16 Ibid., Volume 1, Exhibit 2.

17 Each charging site includes a DCFC and Level 2 charger. DCFCs charge an electric vehicle in approximately
30 minutes to one hour. This compares to an average of nine hours for a Level 2 charger.

18 A total of 28 charging stations are planned to be installed as part of Newfoundland Power’s Electric Vehicle
Charging Network, including three in 2023.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 20



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

Table 2 summarizes the risk assessment of the 2023 Electric Vehicle Charging Network project.

Table 2

Electric Vehicle Charging Network Project
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Likely (4) Medium-High (12)

Based on this assessment, not proceeding with the Electric Vehicle Charging Network project
would pose a Medium-High (12) risk to the delivery of least-cost service to customers.

JUSTIFICATION

The Electric Vehicle Charging Network project is required to provide a rate mitigating benefit for
customers that is consistent with the delivery of reliable service at the lowest possible cost. The
project will support increasing the province’s adoption of electric vehicles and the successful
delivery of customer electrification programs outlined in the 2021 Plan.
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Title: Distribution Feeder SLA-05 Refurbishment

Asset Class: Distribution

Category: Project

Investment Classification: Renewal

Budget: $565,000

PROJECT DESCRIPTION

The Distribution Feeder SLA-05 Refurbishment project involves replacing deteriorated poles,
conductor and hardware on Stamp’s Lane (“SLA") Substation distribution feeder SLA-05. In
addition, a portion of distribution feeder SLA-05 will also be converted from 4.16 kV to 12.5 kV
to alleviate existing overload conditions. The project includes:

(i)  Replacing 789 metres of 60-year-old, rear lot, single-phase primary #4 copper (“Cu”)
conductor with 1/0 aluminum alloy stranded conductor (“"AASC");

(i)  Extending 200 metres of rear lot, single-phase primary distribution line and installing
three additional transformers to address existing overloaded transformers;

(iii)  Replacing existing deteriorated and overloaded transformers;

(iv)  Replacing 23 deteriorated rear lot poles; and

(v)  Converting a section of distribution feeder SLA-05 near Oxen Pond Road from 4.16 kV to
12.5 kV and transferring load to SLA-08 to alleviate overload conditions on two
single-phase sections of distribution feeder SLA-05.

Design work for the Distribution Feeder SLA-05 Refurbishment project is expected to be
completed in the first quarter of 2023. Construction will begin in the second quarter of 2023
and is expected to be completed by the end of the third quarter of 2023.

PROJECT BUDGET

The budget for the Distribution Feeder SLA-05 Refurbishment project is based on detailed
engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Distribution Feeder
SLA-05 Refurbishment project.

Table 1
Distribution Feeder SLA-05

Refurbishment Project
2023 Budget

($000s)
Cost Category 2023
Material 98
Labour - Internal 235
Labour - Contract 214
Engineering 18
Other -
Total $565

Proposed expenditures for the Distribution Feeder SLA-05 Refurbishment project total $565,000
for 2023.

ASSET BACKGROUND
Distribution feeder SLA-05 was constructed in the early 1960s to 4.16 kV standards. The feeder

serves 409 customers near Memorial University in St. John’s, including 136 residential
customers in the area of Oxen Pond Road.
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Figure 1 is a map showing the location of distribution feeder SLA-05.

Agua,

Prince of
Wales Collegiate

Figure 1: Location of Distribution Feeder SLA-05

The sections of single-phase distribution line supplying Dundas, Dorset and Wexford streets
near Oxen Pond Road, are primarily constructed of 1960s vintage infrastructure including #4 Cu
conductor.

This section of distribution feeder SLA-05 was inspected in accordance with Newfoundland
Power’s Distribution Inspection and Maintenance Practices. The inspection identified a
significant number of deficiencies on the single-phase sections of the feeder along Dundas,
Dorset and Wexford streets including deteriorated poles, crossarms and overhead conductor.
Of 31 rear lot mainline poles installed in the 1960s, 23 require replacement due to deterioration.
A number of pole-top transformers were also identified to be in poor condition.
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Figures 2 to 4 show examples of deteriorated and substandard infrastructure on distribution
feeder SLA-05.

Figure 4: Deteriorated Pole and Vintage Transformer

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 25



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

An engineering assessment determined that the two single-phase sections supplying Dundas,
Dorset and Wexford streets off of Oxen Pond Road are overloaded at approximately 135 amps
each, which is outside of the Company’s planning guidelines for a single-phase distribution
line.*® All six pole-top distribution transformers in the area are overloaded with each
transformer having an average of 20 services.?® These overload conditions are attributed to
electrical upgrades in the area. The houses in this area are generally older and, at the time of
connection, were mainly heated by oil furnaces. Over the past 10 years, approximately 30% of
houses in the area have completed electrical upgrades including switching to electric heat.
These upgrades have increased load on the feeder.

The least-cost alternative to address the overloaded conditions on distribution feeder SLA-05 is
to complete a voltage conversion on a section of feeder and transfer the load to adjacent
distribution feeder SLA-08, which operates at 12.5 kV.2 The voltage conversion will reduce the
current on each overloaded single-phase section of distribution feeder SLA-05 from
approximately 135 amps to 45 amps.

Figure 5 provides details on the proposed scope of work to complete the refurbishment and
voltage conversion of the identified section of distribution feeder SLA-05.
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Figure 5: Proposed Refurbishment and Conversion of Distribution Feeder SLA-05

19 Newfoundland Power’s planning criteria for maximum current on a single-phase distribution line is 85 amps. A
heavily loaded single-phase tap can result in unbalanced loads on the three phases of a feeder and subsequent
operation of feeder protection at the substation. This results in outages to customers and extended time to
restore service. The unbalanced load condition can occur during peak load, cold load pick-up or when a
protection fuse operates.

20 The largest pole mounted transformer that Newfoundland Power installs is a 100 kVA which is rated for a
maximum of 12 services.

21 The voltage conversion will involve minimal additional cost to the project since the two overloaded single-phase
sections of distribution line required refurbishment and will be rebuilt to current 12.5 kV standards.
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RISK ASSESSMENT

The Distribution Feeder SLA-05 Refurbishment project will mitigate risks to the delivery of safe
and reliable service to customers in the Oxen Pond Road area of St. John’s.

A total of 136 customers in the Oxen Pond Road area of St. John’s are served by distribution
feeder SLA-05. This section of distribution feeder consists of rear lot construction in a
predominantly residential area. These customers are exposed to risks of outages due to
equipment failure as a result of the feeder’s deteriorated condition and existing overload
conditions. The deteriorated infrastructure and overload conditions pose a safety hazard as
equipment failures can result in energized lines coming into contact with customers’ premises.
The probability of equipment failure on distribution feeder SLA-05 is likely given its age, existing
overload conditions and the significant quantity of deterioration identified during inspection.

Table 2 summarizes the risk assessment of the Distribution Feeder SLA-05 Refurbishment
project.

Table 2

Distribution Feeder SLA-05 Refurbishment Project
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Likely (4) Medium-High (12)

Based on this assessment, not proceeding with the Distribution Feeder SLA-05 Refurbishment
project would pose a Medium-High (12) risk to the delivery of safe and reliable service to
customers.

JUSTIFICATION

The Distribution Feeder SLA-05 Refurbishment project is required to provide reliable service to
customers at the lowest possible cost. A section of distribution feeder SLA-05 is experiencing
overload conditions and has become heavily deteriorated. Addressing these deficiencies is
necessary to mitigate risks of equipment failure and potential outages to customers in the Oxen
Pond Road area of St. John’s.
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Title: Distribution Feeder PEP-02 Refurbishment

Asset Class: Distribution

Category: Project

Investment Classification: Renewal

Budget: $550,000

PROJECT DESCRIPTION

The Distribution Feeder PEP-02 Refurbishment project involves replacing deteriorated
underground infrastructure on Loop 34 of Pepperrell ("PEP") Substation distribution feeder
PEP-02. New primary and secondary conductor will be installed in underground conduit in
conformance with current engineering design standards. The project will also include site work
to restore sod, asphalt, and sidewalks. The detailed project scope includes the following:

(i) Install 1.2 kilometres of 103 mm primary conduit with new 1/0 XLPE primary conductor;
(i) Install 1.0 kilometre of 103 mm secondary conduit and underground splice boxes;
(i)  Install a 10 metre section of 53 mm conduit from the splice boxes to each service
location for future service replacements; and
(iv)  Replace two padmount transformers.

Design work for the Distribution Feeder PEP-02 Refurbishment project is expected to be
completed in the first quarter of 2023. Construction will begin in the second quarter and will be
completed by the end of the third quarter of 2023.

PROJECT BUDGET

The budget for the Distribution Feeder PEP-02 Refurbishmentis based on detailed engineering
estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Distribution Feeder
PEP-02 Refurbishment project.

Table 1
Distribution Feeder PEP-02

Refurbishment Project
2023 Budget

($000s)
Cost Category 2023
Material 404
Labour - Internal 88

Labour - Contract -

Engineering 28
Other 30
Total $550

Proposed expenditures for the Distribution Feeder PEP-02 Refurbishment project total $550,000
for 2023.

ASSET BACKGROUND

The underground infrastructure for Loop 34 of distribution feeder PEP-02 was installed in 1974
and provides service to 117 customers in the Virginia Park area of St. John’s. Loop 34 is
comprised of approximately 1.2 kilometres of direct buried XLPE insulated primary conductor.
The primary underground conductor is connected in a looped configuration to padmount
transformers, from which secondary cables are installed to provide service to customers.
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Figure 1 shows a single line diagram illustrating Loop 34 of distribution feeder PEP-02.
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Figure 1: Loop 34

The primary conductor on Loop 34 has experienced numerous failures since the initial
installation, with 20 primary conductor faults between 2004 and 2022. The primary conductor
faults are becoming more frequent, with eight faults occurring since July 2020. Approximately
$54,000 in maintenance costs to repair failed primary underground conductor have been
incurred in the last 1.5 years.??

22 Each cable fault repair requires excavation of the faulted cable location and the installation of a new piece of
cable spliced into the existing cable. As a result, each cable fault repair requires two cable splices between new
and existing cables which increases the likelihood of future faults at the splice locations.
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Figures 2 and 3 show examples of the faulted primary conductor on Loop 34.

Figure 2: Loop 34 Primary Conductor Failure Repair Figure 3: Loop 34 Primary Conductor Failure

An engineering assessment of the Loop 34 infrastructure, including failure frequency, asset age,
condition assessment, and method of installation identified that the existing underground
infrastructure has reached the end of its useful service life.

RISK ASSESSMENT

The Distribution Feeder PEP-02 Refurbishment will mitigate risks to the delivery of reliable
service to customers in the Virginia Park area of St. John's.

Loop 34 of distribution feeder PEP-02 provides service to 117 customers in the Virginia Park
area. These customers are exposed to risk of outages due to the deteriorated condition of the
underground conductor on Loop 34. When the conductor fails, these customers are without
service until a crew is dispatched, the fault is located, and switching is completed to isolate the
fault and restore service.

The probability of equipment failure on Loop 34 is near certain given its age, deteriorated
condition and the significant humber of failures recently experienced.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 31



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

Table 2 summarizes the risk assessment of the Distribution Feeder PEP-02 Refurbishment
project.

Table 2

Distribution Feeder PEP-02 Refurbishment Project
Risk Assessment Summary

Consequence Probability Risk

Minor (2) Near Certain (5) Medium-High (10)

Based on this assessment, not proceeding with the Distribution Feeder PEP-02 Refurbishment
project would pose a Medium-High (10) risk to the delivery of reliable service to customers.

JUSTIFICATION

The Distribution Feeder PEP-02 Refurbishment project is required to provide reliable service to
customers at the lowest possible cost. Loop 34 of distribution feeder PEP-02 is deteriorated and
is experiencing increased rates of equipment failure. Addressing these deficiencies is necessary
to mitigate risks of equipment failure and potential outages to customers in the Virginia Park
area of St. John’s.
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Title: Allowance for Funds Used During Construction
Asset Class: Distribution

Category: Project

Investment Classification: Mandatory

Budget: $247,000

PROJECT DESCRIPTION

The Allowance for Funds Used During Construction ("AFUDC") is charged on distribution work
orders with an estimated expenditure of less than $50,000 and a construction period in excess
of three months. Newfoundland Power calculates AFUDC in a manner consistent with Order
No. P.U. 32 (2007). This method of calculating AFUDC is standard practice for regulated
Canadian utilities.

PROJECT BUDGET

The budget estimate for AFUDC is based on an estimated $1.0 million monthly average of
distribution work in progress and capital materials upon which the interest rate will be applied.
The AFUDC rate is applied each month in accordance with Order No. P.U. 32 (2007).

Table 1 provides a breakdown of expenditures proposed for 2023 for AFUDC.

Table 1
AFUDC

2023 Budget
($000s)

Cost Category 2023

Material -
Labour - Internal -

Labour - Contract -

Engineering -
Other 247
Total $247

Proposed expenditures for AFUDC total $247,000 for 2023.
JUSTIFICATION

AFUDC is required to implement the Company’s capital program and is justified on the same
basis as the distribution capital expenditures to which it relates.
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Title: Extensions

Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $12,218,000

PROGRAM DESCRIPTION

The Extensions program involves the construction of primary and secondary distribution lines to
connect new customers to the electrical system. Extensions to distribution lines are constructed
upon requests from developers or contractors and individual customers. The program also
includes upgrades to the capacity of existing lines to accommodate customers’ increased
electrical system loads.

PROGRAM BUDGET

The budget for the Extensions program is based on a forecast of new customer connections and
an average cost per connection under this program. The average cost per connection is
calculated based on historical data. Historical annual expenditures for this program over the
most recent five-year period are expressed in current-year dollars (“Adjusted Costs”). The
Adjusted Costs are divided by the number of new customers in each year to derive a cost per
connection. The average of these costs is inflated by the GDP Deflator for Canada for non-
labour costs and the Company’s internal labour inflation rate for labour costs, and then
multiplied by the forecast number of new customers for the budget year. Effective 2023, labour
costs associated with this program include a direct allocation of amounts previously included in
General Expenses Capitalized ("GEC"), as approved in Order No. P.U. 3 (2022).

Table 1 provides the cost per customer connection for the Extensions program from 2018 to 2023.

Table 1

Extensions Program
Cost per Customer

Year 2018 2019 2020 2021 2022F 2023F
Total (000s) $11,274 $13,379 $10,561 $12,427 $11,879 $12,218
Adjusted Costs (000s)' $12,606 $14,687 $11,386 12,725 $11,879 -
New Customers 2,781 2,379 2,062 2,448 2,343 2,185
Cost/Customer’ $4,533 $6,174 $5,522 $5,198 $5,070 $5,592

12022 dollars.

Newfoundland Power is forecasting 2,185 new customer connections in 2023 at a cost per
connection under the Extensions program of $5,592.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Extensions program.

Table 2
Extensions Program

2023 Budget

(SS)
Cost Category 2023
Material 3,926
Labour - Internal 4,102
Labour — Contract 2,582
Engineering 1172
Other 436
Total $12,218

Proposed expenditures for the Extensions program total $12,218,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Extensions program from 2017 to
2027.3

Figure 1
Extensions Program Expenditures
(2017 - 2027F)
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Annual expenditures under the Extensions program are expected to decrease due to a forecast
decline in new customer connections. Annual expenditures under this program averaged

3 For forecast expenditures for the Extensions program, see the 2023-2027 Capital Plan, Appendix A, page A-2.
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approximately $12.1 million from 2017 to 2022, or approximately $13.1 million when adjusted
for inflation. Annual expenditures under this program are forecast to average approximately
$11.5 million over the next five years.

ASSET BACKGROUND

Newfoundland Power operates over 10,000 kilometres of distribution line. Extensions to
distribution lines are constructed upon requests from developers or contractors constructing
new subdivisions, as well as individual customers who require connection to the electrical
system. The scope and cost of individual extensions vary depending on the nature of the
requests and the locations of the customer to be connected.

JUSTIFICATION
The Extensions program is required to provide customers with equitable access to an adequate

supply of power as it enables the connection of new customers to the distribution system and
the upgrading of existing lines to accommodate increased electrical system loads.
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Title: Reconstruction

Asset Class: Distribution

Category: Program

Investment Classification: Renewal

Budget: $6,699,000

PROGRAM DESCRIPTION

Reconstruction is a corrective maintenance program that involves the replacement of
deteriorated or damaged distribution structures and electrical equipment. The program
addresses high-priority deficiencies that are identified during inspections or recognized during
operational problems, including customer outages and trouble calls.

PROGRAM BUDGET

The budget for the Reconstruction program is based on a historical average. Historical annual
expenditures for this program over the most recent five-year period are expressed in current-
year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking the
average of the Adjusted Costs and inflating it using the GDP Deflator for Canada for non-labour
costs and the Company’s internal labour inflation rate for labour costs. Effective 2023, labour
costs associated with this program include a direct allocation of amounts previously included in
GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the Reconstruction program from 2018 to 2022.

Table 1
Reconstruction Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $5,903 $5,579 $6,275 $5,959 $5,902
Adjusted Costs' $6,599 $6,118 $6,753 $6,109 $5,902

12022 dollars.

The average annual adjusted cost for the Reconstruction program was approximately
$6.3 million from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Reconstruction
program.

Table 2
Reconstruction Program

2023 Budget

($000s)
Cost Category 2023
Material 1,543
Labour — Internal 2,732
Labour — Contract 1,418
Engineering 781
Other 225
Total $6,699

Proposed expenditures for the Reconstruction program total $6,699,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Reconstruction program from 2017
to 2027.%*

Figure 1
Reconstruction Program Expenditures
(2017 - 2027F)
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24 For forecast annual expenditures for the Reconstruction program, see the 2023-2027 Capital Plan, Appendix A,
page A-2.
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Annual expenditures under this program averaged approximately $5.7 million from 2017 to
2022, or approximately $6.1 million when adjusted for inflation. Annual expenditures are
forecast to average approximately $7.0 million over the next five years.

ASSET BACKGROUND

The Reconstruction program involves the replacement of distribution system assets that have
failed in service, are at imminent risk of failure, or present a safety hazard to employees and
the general public. This includes high-priority deficiencies identified during inspections that
require remediation immediately or within one month, such as wood poles with serious cracks.
It also includes deficiencies arising during normal operations, such as broken poles resulting
from storm damage and vehicle accidents.

ASSESSMENT OF ALTERNATIVES

The Reconstruction program is a corrective maintenance program that addresses distribution
system assets that have failed, are at imminent risk of failure, or present a safety hazard to
employees and the public. These include failures resulting from severe weather and vehicle
accidents, and those identified through inspection. There is no viable alternative to replacing
failed distribution equipment in a timely manner as deferring this work would lead to the
unreliable operation of the distribution system and safety hazards for customers and the
general public.

RISK ASSESSMENT

The Reconstruction program will mitigate risks to the delivery of safe and reliable service to
customers by addressing high-priority deficiencies on the distribution system.

Newfoundland Power’s distribution system has operated reliably over the last five years with an
average of 1.4 outages per year and an average outage duration of 1.8 hours per year. The
reliable operation of the distribution system is exposed to increased risk going forward due to
the age of major line components.

The distribution system includes 228,000 wooden support structures and over 10,000
kilometres of overhead conductor. Industry experience indicates an average expected useful
service life of 54 years for distribution wooden support structures and 50 years for distribution
overhead conductor. Approximately 15% of wooden support structures on Newfoundland
Power’s distribution system have exceeded 54 years in service. Approximately 23% of
distribution overhead conductor has exceeded 50 years in service.?®

The effect of age on Newfoundland Power’s distribution system can be observed through its
recent experience with equipment failures. Equipment failures on the distribution system are
trending upward, with an increase of 29% over the last decade. This increase is primarily being
driven by overhead conductor that has become deteriorated due to its age.

25 For more information, see the 2023-2027 Capital Plan, Section 2.4.2 Distribution.
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An average of 533 deficiencies were corrected annually under the Reconstruction program from
2017 to 2021, ranging from 471 in 2019 to 616 in 2018. A single deficiency can result in
outages to dozens or hundreds of customers. Examples of the types of deficiencies addressed
under the Reconstruction program include severely rotted and broken poles and crossarms,
broken insulators and damaged conductor. The probability of failure of components in this
condition is near certain.

Table 3 summarizes the risk assessment of the Reconstruction program.

Table 3

Reconstruction Program
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Near Certain (5) High (25)

Based on this assessment, not proceeding with the Reconstruction program would pose a
High (25) risk to the delivery of reliable service to customers.

JUSTIFICATION

The Reconstruction program is required to provide safe and reliable service to customers at the
lowest possible cost as it permits the timely correction of high-priority deficiencies on the
distribution system that result in customer outages and unsafe operation of the electrical
system.
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Title: Rebuild Distribution Lines

Asset Class: Distribution

Category: Program

Investment Classification: Renewal

Budget: $4,945,000

PROGRAM DESCRIPTION

Rebuild Distribution Lines is a preventative maintenance program that involves the planned
replacement of deteriorated distribution structures and electrical equipment identified through
inspections or engineering reviews. The program includes both the rebuilding of sections of
distribution line and the selective replacement of line components, such as deteriorated poles,
crossarms, conductor, cutouts, and insulators.

The following 43 distribution feeders will undergo inspection in 2022 with planned preventative
maintenance in 2023:

ABC-01 COL-02 HOL-02 PEP-01 SIM-09  SUM-01
BUC-01 GAM-01  KEN-01 PUL-03 SIM-11 VIR-08
BVS-05  GAN-03 KEN-02 ROB-01 SLA-06  WAL-01
CAT-01 GFS-07 MOL-05  SCT-01 SLA-11
CAT-02 GFS-08 MOL-06  SCT-02 SLA-12
CHA-02 GIL-01 MSY-03 SIM-06 SLA-13
CHA-04  GLN-01 NCH-01 SIM-07 SPR-01
CLv-01 GRH-02  NCH-02  SIM-08 SPR-02

The specific deficiencies to be corrected on these distribution feeders will depend on the
outcomes of the inspections completed throughout 2022, as described below.

PROGRAM BUDGET

The budget for the Rebuild Distribution Lines program is based on a historical average. Historical
annual expenditures for this program over the most recent five-year period are expressed in
current-year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking
the average of the Adjusted Costs and inflating it using the GDP Deflator for Canada for non-
labour costs and the Company’s internal labour inflation rate for labour costs. Effective 2023,
labour costs associated with this program include a direct allocation of amounts previously
included in GEC, as approved in Order No. P.U. 3 (2022).
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Table 1 shows annual expenditures for the Rebuild Distribution Lines program from 2018 to 2022.

Table 1
Rebuild Distribution Lines Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $4,429 $4,371 S4,477 $4,143 $4,333
Adjusted Costs' $4,950 $4,794 $4,805 $4,250 $4,333

12022 dollars

The average annual adjusted cost for the Rebuild Distribution Lines program was approximately
$4.6 million from 2018 to 2022.

Table 2 provides a breakdown of expenditures proposed for 2023 for the Rebuild Distribution
Lines program.

Table 2
Rebuild Distribution Lines Program

2023 Budget

($000s)
Cost Category 2023
Material 1,476
Labour — Internal 2,488
Labour - Contract 509
Engineering 219
Other 253
Total $4,945

Proposed expenditures for the Rebuild Distribution Lines program total $4,945,000 for 2023.
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PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Rebuild Distribution Lines program
from 2017 to 2027.2°

Figure 1
Rebuild Distribution Lines Program Expenditures
(2017 - 2027F)
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Annual expenditures under this program averaged approximately $4.2 million from 2017 to
2022, or approximately $4.5 million when adjusted for inflation. Annual expenditures are
forecast to average approximately $5.2 million over the next five years.

ASSET BACKGROUND

The Rebuild Distribution Lines program involves the planned replacement of distribution system
assets identified during feeder inspections. Feeder inspections are completed on a seven-year
cycle in accordance with Newfoundland Power’s Distribution Inspection and Maintenance
Practices. Feeder inspections assess the condition of structures, hardware, insulators,
conductor, primary devices, and switches.

Deficiencies identified during inspections are prioritized for correction based on severity.
High-priority deficiencies that require correction within a month are addressed under the
Reconstruction program. Other deficiencies are addressed in a planned manner under the
Rebuild Distribution Lines program. For example, a wood pole with a serious crack is required
to be replaced within a week to a month under the Reconstruction program. A wood pole that
has rotted and failed a core test or has severe woodpecker holes would be addressed within a
year under the Rebuild Distribution Lines project.

%6 For forecast annual expenditures for the Rebuild Distribution Lines program, see the 2023-2027 Capital Plan,
Appendix A, page A-2.
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ASSESSMENT OF ALTERNATIVES

Newfoundland Power currently has over 300 distribution feeders. Each distribution feeder is
inspected on a seven-year cycle. The seven-year inspection cycle for distribution feeders was
established in 2004.

Reducing the pace of the Rebuild Distribution Lines program would involve reducing the pace of
the Company’s inspection cycle for its distribution system. Given the age and condition of the
distribution system, there is a high probability that reducing the pace of the current inspection
cycle would increase the frequency of in-service equipment failures.

In-service equipment failures on the distribution system are trending upward. Further increases
in equipment failures on the distribution system would place upward pressure on Newfoundland
Power’s ability to respond to customer outages. Ultimately, this would be expected to result in
reduced service reliability for customers and higher costs as additional work would be
completed in an unplanned fashion under emergency conditions.

Reducing the pace of the Rebuild Distribution Lines program is therefore not a viable alternative
based on the age and condition of Newfoundland Power’s distribution system.

RISK ASSESSMENT

The Rebuild Distribution Lines program mitigates risks to the delivery of reliable service to
customers by addressing deficiencies identified on the distribution system in a planned manner.

Newfoundland Power’s distribution system has operated reliably over the last five years with an
average of 1.4 outages per year and an average outage duration of 1.8 hours per year. The
reliable operation of the distribution system is exposed to increased risk going forward due to
the age of major line components.

The distribution system includes 228,000 wooden support structures and over 10,000
kilometres of overhead conductor. Industry experience indicates an average expected useful
service life of 54 years for distribution wooden support structures and 50 years for distribution
overhead conductor. Approximately 15% of wooden support structures on Newfoundland
Power’s distribution system have exceeded 54 years in service. Approximately 23% of
distribution overhead conductor has exceeded 50 years in service.?”

The effect of age on Newfoundland Power’s distribution system can be observed through its
recent experience with equipment failures. Equipment failures on the distribution system are
trending upward, with an increase of 29% over the last decade. This increase is primarily being
driven by overhead conductor that has become deteriorated due to its age.

An average of 1,800 deficiencies were corrected annually under the Rebuild Distribution Lines
program from 2017 to 2021, ranging from 1,017 in 2017 to 2,485 in 2020. These deficiencies
were corrected through a combination of rebuilding sections of distribution feeders and the
selective replacement of line components.

27 For more information, see the 2023-2027 Capital Plan, Section 2.4.2 Distribution.
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The Rebuild Distribution Lines program will address deficiencies on 43 distribution feeders in
2023. These feeders serve an average of approximately 1,000 customers. The deficiencies to
be addressed on these distribution feeders are likely to result in outages to these customers if
not addressed.

Table 3 summarizes the risk assessment of the Rebuild Distribution Lines program.

Table 3

Rebuild Distribution Lines Program
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Rebuild Distribution Lines program would
pose a High (20) risk to the delivery of reliable service to customers.

JUSTIFICATION
The Rebuild Distribution Lines program is required to provide reliable service to customers at

the lowest possible cost as it permits the planned correction of deficiencies identified on the
distribution system that would otherwise result in customer outages.
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Title: Relocate/Replace Distribution Lines for Third Parties
Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $3,803,000

PROGRAM DESCRIPTION

The Relocate/Replace Distribution Lines for Third Parties program is necessary to accommodate
third party requests to relocate or replace distribution lines. The relocation or replacement of
distribution lines results from: (i) work initiated by municipal, provincial and federal
governments; (ii) work initiated by telecommunications companies; and (iii) requests from
customers.?®

PROGRAM BUDGET

The budget for the Relocate/Replace Distribution Lines for Third Parties program is based on a
historical average. Historical annual expenditures for this program over the most recent five-
year period are expressed in current-year dollars as Adjusted Costs. The estimate for the
budget year is calculated by taking the average of the Adjusted Costs and inflating it using the
GDP Deflator for Canada for non-labour costs and the Company’s internal labour inflation rate
for labour costs. Effective 2023, labour costs associated with this program include a direct
allocation of amounts previously included in GEC, as approved in Order No. P.U. 3 (2022).

The relocation or replacement of distribution lines varies annually based on the nature of the
request received from a third party. The cost of relocating or replacing distribution lines also
varies based on the type and quantity of work required. Estimated contributions from
customers and requesting parties associated with this project are included in the estimated
contributions in aid of construction referenced in the Application.

28 Also included is distribution work associated with the installation and relocation of communications cables used
by the Company’s various protection and control systems.
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Table 1 provides annual expenditures for the Relocate/Replace Distribution Lines for Third
Parties program from 2018 to 2022.

Table 1
Relocate/Replace Distribution Lines for Third Parties Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $2,496 $5,192 $2,745 $3,060 $3,370
Adjusted Costs' $2,791 $5,703 $2,952 $3,136 $3,370

12022 dollars

The average annual adjusted cost for the Relocate/Replace Distribution Lines for Third Parties
program was approximately $3.6 million from 2018 to 2022.

Table 2 provides a breakdown of expenditures proposed for 2023 for the Relocate/Replace
Distribution Lines for Third Parties program.

Table 2
Relocate/Replace Distribution Lines

for Third Parties Program
2023 Budget

($000s)
Cost Category 2023
Material 1,025
Labour — Internal 1,366
Labour - Contract 829
Engineering 410
Other 173
Total $3,803

Proposed expenditures for the Relocate/Replace Distribution Lines for Third Parties program
total $3,803,000 for 2023.
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PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Relocate/Replace Distribution Lines
for Third Parties program from 2017 to 2027.%

Figure 1
Relocate/Replace Distribution Lines for Third Parties
Program Expenditures
(2017 - 2027F)
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Annual expenditures for the Relocate/Replace Distribution Lines for Third Parties program vary
depending on the quantity and scope of the requests received.?® Annual expenditures under
this program averaged approximately $3.2 million from 2017 to 2022, or approximately

$3.5 million when adjusted for inflation. Annual expenditures are forecast to average
approximately $4.0 million over the next five years.

ASSET BACKGROUND

Relocations or replacements of distribution lines are required annually to accommodate
requests from third parties. Examples include requests from governments to relocate structures
in order to accommodate road widening, and requests from telecommunications companies to
replace structures to accommodate the supply of fibre optic internet service.

An average of 247 requests from third parties were received under the Relocate/Replace
Distribution Lines for Third Parties program over the last four years, ranging from 120 in 2018
to 410 in 2021.3!

2 For forecast annual expenditures for the Relocate/Replace Distribution Lines for Third Parties program, see the
2023-2027 Capital Plan, Appendix A, page A-2.

30 Expenditures were higher in 2019 due to an increase in the capital programs of the Company’s joint use
partners, Bell Aliant and Rogers Communications, which resulted in an increase in third-party requests. See the
2019 Capital Expenditure Report, Note 14.

31 Data for 2017 is not available.
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JUSTIFICATION

The Relocate/Replace Distribution Lines for Third Parties program is required to maintain safe
and adequate facilities as it permits the replacement or relocation of distribution lines at the
request of third parties.
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Title: Replacement Transformers

Asset Class: Distribution

Category: Program

Investment Classification: Renewal

Budget: $3,345,000

PROGRAM DESCRIPTION

The Replacement Transformers program includes the cost of replacing or refurbishing
distribution system transformers that have deteriorated or failed in service.

PROGRAM BUDGET

The budget for the Replacement Transformers program is based on a historical average.
Historical annual expenditures for this program over the most recent five-year period are
expressed in current-year dollars as Adjusted Costs. The estimate for the budget year is
calculated by taking the average of the Adjusted Costs and inflating it using the GDP Deflator
for Canada.

Table 1 provides annual expenditures for the Replacement Transformers program from 2018 to
2022.

Table 1
Replacement Transformers Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $3,064 $3,019 $2,983 $3,356 $3,158
Adjusted Costs' S$3,434 $3,334 $3,270 $3,421 $3,158

12022 dollars.

The average annual adjusted cost for the Replacement Transformers program was
approximately $3.3 million from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Replacement

Transformers program.

Table 2

Replacement Transformers Program

2023 Budget
(5000s)

Cost Category 2023

Material 3,345
Labour - Internal a
Labour - Contract -
Engineering =
Other -

Total $3,345

Proposed expenditures for the Replacement Transformers program total $3,345,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Replacement Transformers program

from 2017 to 2027.32
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32 For forecast annual expenditures for the Replacement Transformers program, see the 2023-2027 Capital Plan,

Appendix A, page A-2.
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Annual expenditures under this program averaged approximately $3.1 million from 2017 to
2022, or approximately $3.4 million when adjusted for inflation. Annual expenditures are
forecast to average approximately $3.5 million over the next five years.

ASSET BACKGROUND

There are approximately 65,000 distribution transformers in operation throughout
Newfoundland Power’s service territory. Distribution transformers convert distribution system
voltages to lower voltages required to supply customers’ premises. They are typically pole-
mounted and are exposed to environmental conditions. The Company also has a number of
padmount transformers.

Distribution transformers are inspected in accordance with Newfoundland Power’s Distribution
Inspection and Maintenance Practices. Transformers are inspected for rust and oil leaks.
Transformers that are leaking or are rusted to the point that a leak appears imminent must be
replaced. Inspections also check for other deficiencies, including broken bushings and damaged
hardware.

Newfoundland Power changed its pole-mounted transformer specification to stainless steel
tanks in 2001. This was the result of a significant number of premature steel transformer
replacements due to rust. In coastal areas exposed to salt spray, rust was so significant that
transformers were being replaced after 10 years or less. Newfoundland Power has replaced
almost 80% of all distribution transformers with stainless steel units.

The age profile of the Company’s distribution transformers reflects its implementation of pole-
mounted units with stainless steel tanks. The majority of the Company’s transformers have
been in service for less than 20 years, with approximately 7% in service for 40 years or more.

ASSESSMENT OF ALTERNATIVES

The Replacement Transformers program is required to replace transformers that have failed in
service or have deteriorated, including transformers exhibiting severe rust. Replacing these
transformers is necessary to restore service to customers following equipment failure, and to
avoid the risk of environmental contamination or customer outages when severe deterioration is
observed. There are no viable alternatives to replacing failed and deteriorated transformers.

RISK ASSESSMENT

The Replacement Transformers program mitigates risks to the environment and the delivery of
reliable service to customers associated with transformer failure.

Transformers are replaced upon failure or imminent risk of failure. An average of 636
transformers were replaced annually from 2017 to 2021, ranging from 585 in 2017 to 704 in
2019. The failure of a single transformer can result in outages to multiple customers. The
failure of a transformer can also result in environmental damage. Pole-top transformers
typically contain over 30 liters of oil, while padmount transformers can contain up to 2,000 litres
of oil. Failure and deterioration of transformers can result in oil leaks that lead to
environmental contamination.
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Table 3 summarizes the risk assessment of the Replacement Transformers program.

Table 3

Replacement Transformers Program
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Near Certain (5) High (20)

Based on this assessment, not proceeding with the Replacement Transformers program would
pose a High (20) risk to the environment and to the delivery of reliable service to customers.

JUSTIFICATION

The Replacement Transformers program is required to provide reliable service to customers at
the lowest possible cost as it permits the replacement of transformers that have failed or are at

imminent risk of failure.
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Title: New Transformers

Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $2,967,000

PROGRAM DESCRIPTION

The New Transformers program includes the cost of purchasing transformers to serve customer
growth.

PROGRAM BUDGET

The budget for the New Transformers program is based on a historical average. Historical
annual expenditures for this program over the most recent five-year period are expressed in
current-year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking
the average of the Adjusted Costs and inflating it using the GDP Deflator for Canada.

Table 1 shows annual expenditures for the New Transformers program from 2018 to 2022.

Table 1
New Transformers Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $2,718 $2,677 $2,645 $2,976 $2,800
Adjusted Costs' $3,045 $2,956 $2,900 $3,033 $2,800

12022 dollars.

The average annual adjusted cost for the New Transformers program was approximately
$2.9 million from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the New Transformers
program.

Table 2
New Transformers Program

2023 Budget
(5000s)

Cost Category 2023

Material 2,967
Labour - Internal a
Labour - Contract -
Engineering =
Other -

Total $2,967

Proposed expenditures for the New Transformers program total $2,967,000 for 2023.
PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the New Transformers program from
2017 to 2027.%3

Figure 1
New Transformers Program Expenditures
(2017 - 2027F)
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33 For forecast annual expenditures for the New Transformers program, see the 2023-2027 Capital Plan,
Appendix A, page A-2.
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Annual expenditures under this program averaged approximately $2.8 million from 2017 to
2022, or $3.0 million when adjusted for inflation. Annual expenditures under this program are
forecast to average approximately $3.1 million over the next five years.

ASSET BACKGROUND

Distribution transformers convert distribution system voltages to lower voltages required to
supply customers’ premises. A single distribution transformer is capable of providing service to
multiple customers.

The number of new transformers required to be installed varies annually based on customer
growth and load density on sections of distribution feeders. An average of 1,176 new
transformers were installed annually from 2017 to 2021, ranging from 975 in 2019 to 1,373 in
2017.

JUSTIFICATION
The New Transformers program is required to provide equitable access to an adequate supply

of power as it permits the installation of transformers required to supply customers’ premises
with electricity service.
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Title: New Services

Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $2,916,000

PROGRAM DESCRIPTION

The New Services program involves the installation of service wires to connect new customers
to the distribution system.

PROGRAM BUDGET

The budget for the New Services program is based on a forecast of new customer connections
and the cost per connection. The cost per connection is calculated based on historical data.
Historical annual expenditures for the program over the most recent five-year period are
expressed in current-year dollars as Adjusted Costs. The Adjusted Costs are divided by the
number of customer connections in each year to derive a cost per connection. The average of
these costs is inflated by the GDP Deflator for Canada for non-labour costs and the Company’s
internal labour inflation rate for labour costs, and then multiplied by the forecast number of new
customers for the budget year. Effective 2023, labour costs associated with this program
include a direct allocation of amounts previously included in GEC, as approved in Order No.

P.U. 3 (2022).

Table 1 provides annual expenditures for the New Services program from 2018 to 2023.

Table 1
New Services Program

Cost per Customer

Year 2018 2019 2020 2021 2022F 2023F
Total (000s) $3,233 $2,769 $2,283 $2,936 $2,840 $2,916
Adjusted Costs (000s)' $3,613 $3,032 S2,446 $3,013 $2,840 =
New Customers 2,781 2,379 2,062 2,448 2,343 2,185
Cost/customer’ $1,299 $1,274 $1,186 $1,231 $1,212 $1,334

12022 dollars.

Newfoundland Power is forecasting 2,185 new customer connections in 2023 at a cost per
connection of $1,334.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the New Services

program.

Proposed expenditures for the New Services program total $2,916,000 for 2023.

PROGRAM TREND

Table 2
New Services Program

2023 Budget

($000s)
Cost Category 2023
Material 901
Labour - Internal 1,625
Labour - Contract 127
Engineering 220
Other 43
Total $2,916

Figure 1 shows historical and forecast expenditures for the New Services program from 2017 to

2027.34
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34 For forecast annual expenditures for the New Services program, see the 2023-2027 Capital Plan, Appendix A,

page A-2.
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Annual expenditures under this program averaged approximately $2.8 million from 2017 to
2022, or $3.0 million when adjusted for inflation.** Annual expenditures under this program are
forecast to average approximately $2.8 million over the next five years.

ASSET BACKGROUND

Service wires are low-voltage wires that connect a customer’s electrical service equipment to
transformers on the distribution system. New service wires are installed upon request from
developers or contractors constructing new subdivisions, as well as individual customers who
require electricity service connection. The scope and cost of an individual service varies based
on the nature of the request and the location of the customer to be connected.

JUSTIFICATION
The New Services program is required to provide equitable access to an adequate supply of

power as it permits the installation of service wires necessary to connect customers’ premises to
the electrical system.

35 Expenditures in 2018 were higher due to an increase in underground service installations, higher-cost general
service connections, and front-lot hybrid construction configurations. See the 2018 Capital Expenditure Report,
Note 8.
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Title: New Street Lighting

Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $2,618,000

PROGRAM DESCRIPTION

The New Street Lighting program involves the installation of new street lighting fixtures based
on customers’ service requests. A street light installation includes the fixture, pole mounting
bracket, street light wire and dedicated street light poles.

PROGRAM BUDGET

The budget for the New Street Lighting program is based on a historical average. Historical
annual expenditures for the program over the most recent five-year period are expressed in
current-year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking
the average of the Adjusted Costs and inflating it using the GDP Deflator for Canada for non-
labour costs and the Company’s internal labour inflation rate for labour costs. Effective 2023,
labour costs associated with this program include a direct allocation of amounts previously
included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the New Street Lighting program from 2018 to
2022.

Table 1
New Street Lighting Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $2,535 $2,678 $2,608 $1,494 $2,283
Adjusted Costs' $2,833 $2,939 $2,820 $1,529 $2,283

12022 dollars.

The average annual adjusted cost for the New Street Lighting program was approximately
$2.5 million from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the New Street Lighting

program.

Table 2
New Street Lighting Program

2023 Budget

($000s)
Cost Category 2023
Material 1,649
Labour - Internal 602
Labour - Contract 314
Engineering 26
Other 27
Total $2,618

Proposed expenditures for the New Street Lighting program total $2,618,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast annual expenditures for the New Street Lighting program

from 2017 to 2027.3¢
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36 For forecast annual expenditures for the New Street Lighting program, see 2023-2027 Capital Plan, Appendix A,

page A-2.
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Annual expenditures for the New Street Lighting program vary depending upon the number and
scope of requests received from customers. Annual expenditures under this program averaged
approximately $2.2 million from 2017 to 2022, or approximately $2.3 million when adjusted for
inflation. Annual expenditures under this program are forecast to average approximately

$2.7 million over the next five years.

ASSET BACKGROUND

Newfoundland Power adopted LED street lighting as its service standard in 2019 following the
approval of customer rates in Order No. P.U. 2 (2019). All new street lights installed under the
New Street Lighting program are LED technology. A single Street and Area Lighting customer
may request the installation of one or multiple street lights. An average of 607 new street
lights were installed annually from 2017 to 2021, ranging from 491 in 2019 to 699 in 2018.

JUSTIFICATION
The New Street Lighting program is required to provide customers with equitable access to the

Company'’s Street and Area Lighting service as it permits the installation of new street lights
upon the request of a customer.
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Title: Replacement Street Lighting

Asset Class: Distribution

Category: Program

Investment Classification: Renewal

Budget: $770,000

PROGRAM DESCRIPTION

The Replacement Street Lighting program involves the replacement of failed street light poles
and hardware, including overhead and underground wiring and pole-mounting brackets.

PROGRAM BUDGET

The budget for the 2023 Replacement Street Lighting program is based on actual expenditure
history from 2021 and engineering estimates of forecast requirements.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Replacement Street
Lighting program.

Table 1
Replacement Street Lighting Program

2023 Budget

($000s)
Cost Category 2023
Material 485
Labour - Internal 177
Labour - Contract 92
Engineering 8
Other 8
Total $770

Proposed expenditures for the Replacement Street Lighting program total $770,000 for 2023.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 63



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

PROGRAM TREND

The scope of the current Replacement Street Lighting program was established in 2021. Prior
to 2021, the program included costs associated with the replacement of HPS street light
fixtures. Information on historical trends in program costs is therefore not available.

Newfoundland Power is forecasting an average annual cost of approximately $805,000 for the
Replacement Street Lighting program from 2023 to 2027.%

ASSET BACKGROUND

Newfoundland Power currently provides service to approximately 11,000 Street and Area
Lighting customers. There are approximately 60,000 street lights in operation throughout the
Company'’s service territory. Approximately 14,000 of these street lights have LED fixtures.
The remainder have HPS fixtures, which are expected to be replaced in accordance with the
LED Street Lighting Replacement Plan.®

Street light maintenance is conducted upon receiving trouble calls from customers. A response
to a street light trouble call may require the replacement of a street light fixture or the
replacement of various other hardware components. The replacement of street lighting fixtures
is addressed under the LED Street Lighting Replacement project and the replacement of other
hardware and dedicated street light poles is addressed under the Replacement Street Lighting
program.

RISK ASSESSMENT

The Replacement Street Lighting program will mitigate risks to the delivery of safe and reliable
service to Street and Area Lighting customers by addressing the failure of dedicated street light
poles and hardware.

The Company’s Street and Area Lighting service is essential to public safety within communities.
The failure of street lighting components can result in outages to Street and Area Lighting
customers. Street lighting components can also pose a safety hazard upon failure, such as a
failure of a pole mounting bracket that causes a fixture to become detached from a pole, or the
failure of a dedicated street light pole.

The Replacement Street Lighting program supports the reliable operation of all 60,000 street
lights currently in service. Deficiencies are addressed under this program as identified during
normal operations and upon the receipt of a trouble call from customers reporting a street light
outage.

37 For forecast annual expenditures for the Replacement Street Lighting program, see the 2023-2027 Capital Plan,
Appendix A, page A-2.
38 See the 2021 Capital Budget Application, LED Street Lighting Replacement Plan.
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Table 2 summarizes the risk assessment of the Replacement Street Lighting program.

Table 2

Replacement Street Lighting Program
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Near Certain (5) Medium-High (15)

Based on this assessment, not proceeding with the Replacement Street Lighting program would
pose a Medium-High (15) risk to the delivery of safe and reliable service to customers.

JUSTIFICATION

The Replacement Street Lighting program is required to provide safe and reliable service to its
customers at the lowest possible cost as it permits the replacement of failed components that

result in outages to Street and Area Lighting customers.
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Title: Replacement Meters

Asset Class: Distribution

Category: Program

Investment Classification: Renewal

Budget: $662,000

PROGRAM DESCRIPTION

The Replacement Meters program involves the replacement of deteriorated meters for existing
customers and the sampling and replacement of meters in accordance with the requirements of
the Electricity and Gas Inspection Act (Canada). Newfoundland Power is forecasting a
requirement to replace 4,877 meters in 2023.

PROGRAM BUDGET

The budget for the Replacement Meters program is calculated on the basis of historical data.
Historical annual expenditures for the program over the most recent five-year period are
expressed in current year dollars as Adjusted Costs. The Adjusted Costs are divided by the total
replacement meter requirements in each year to derive the annual cost per meter in current-
year dollars. The average of the costs is inflated by the GDP Deflator for Canada for non-labour
costs and the Company’s internal labour inflation rate for labour costs, and then multiplied by
forecast meter replacements. Effective 2023, labour costs associated with this program include
a direct allocation of amounts previously included in GEC, as approved in Order No.

P.U. 3 (2022).

The forecast quantity for replacement meters is based on historical data. Sampling and
replacement requirements are governed by Compliance Sampling Orders ("CSOs") and
Government Retest Orders ("GROs") issued in accordance with regulations under the Electricity
and Gas Inspection Act (Canada).
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Table 1 provides annual expenditures for the Replacement Meters program from 2018 to 2023.

Table 1
Replacement Meters Program

Cost per Meter

Year 2018 2019 2020 2021 2022F 2023F
Meter Requirements
GROs/CSOs 563 839 1,269 1,632 1,903 2,377
Replacements 2,021 1,204 1,224 1,320 2,500 2,500
Total 2,584 2,043 2,493 2,952 4,403 4,877
Meter Costs
Actual (000s) $310 $222 $319 $401 $534 $662
Adjusted’(000s) $347 $244 $345 $410 $534 -
Cost/Meter’ $134 $119 $138 $139 $121 $136

12022 dollars.

Newfoundland Power is forecasting 4,877 meter replacements in 2023 at a cost per

replacement of $136.

Table 2 provides a breakdown of expenditures proposed for 2023 for the Replacement Meters

program.

Table 2
Replacement Meters Program

2023 Budget

(5000s)

Cost Category

2023

Material

Labour - Internal

Labour - Contract

Engineering

Other

Total

$662

Proposed expenditures for the Replacement Meters program total $662,000 for 2023.

Newrfoundland Power Inc. — 2023 Capital Budget Application

Page | 67



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Replacement Meters program from
2017 to 2027.%°

Figure 1
Replacement Meters Program Expenditures
(2017 - 2027F)
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Annual expenditures for the Replacement Meters program decreased in 2018, reflecting the
conclusion of Newfoundland Power’s accelerated deployment of Automated Meter Reading
("AMR") technology. From 2018 to 2022, annual expenditures under this program averaged
approximately $357,000, or approximately $376,000 when adjusted for inflation. Annual
expenditures are forecast to average approximately $987,000 over the next five years. A
forecast increase in expenditures in 2027 is due to an expected transition to Advanced Metering
Infrastructure ("AMI") technology, with the installation of meters that are compatible with both
AMR and AMI meter reading systems.

ASSET BACKGROUND

Virtually all meters in Newfoundland Power’s service territory are AMR technology. AMR meters
have provided efficiency benefits for customers through reduced meter reading costs.*

Revenue metering of electrical service is regulated under the Electricity and Gas Inspection Act
(Canada). Pursuant to these regulations, meters are required to be tested after eight years in
service and periodically thereafter. The Replacement Meters program ensures compliance with
this legislation and that deteriorated or failed meters are removed from service.

39 For forecast annual expenditures for the Replacement Meters program, see the 2023 Capital Budget Application,
2023-2027 Capital Plan, Appendix A, page A-2.

40 From 2012 to 2020, Newfoundland Power reduced its meter reading operating costs by approximately 81%. See
Newfoundland Power’s 2022/2023 General Rate Application, Volume 1, Section 2, page 2-8.
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The age profile of meters in Newfoundland Power’s service territory reflects the Company’s
accelerated deployment of AMR meters, which concluded in 2017. Approximately 95% of all
meters are under 10 years of age.

RISK ASSESSMENT

The Replacement Meters program will mitigate risks to the delivery of reliable service to
customers by addressing the failure of meters on customers’ premises.

Newfoundland Power forecasts a requirement to replace 2,500 meters in 2023. These meters
are replaced upon failure. The failure of a meter on a customer’s premises results in a loss of
service to that customer. An additional 2,377 meters are also forecast to require replacement
in 2023 to meet federal regulations.

Table 3 summarizes the risk assessment of the Replacement Meters program.

Table 3

Replacement Meters Program
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Near Certain (5) High (20)

Based on this assessment, not proceeding with the Replacement Meters program would pose a
High (20) risk to the delivery of reliable service to customers.

Newfoundland Power has identified that its existing meters are exposed to risk of asset
stranding due to the potential requirement to implement AMI technology. The deployment of
AMI technology would require most existing AMR meters to be removed from service. The
installation of replacement meters using AMI technology starting in 2027 is intended to help
mitigate the risk of stranding AMR meters. Newfoundland Power will further evaluate options to
mitigate risks of asset stranding in the development of a business case to deploy AMI
technology.

JUSTIFICATION
The Replacement Meters program is required to provide reliable service to customers as it

permits the replacement of deteriorated or failed meters. The program is also required to
maintain compliance with government regulations.
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Title: Replacement Services

Asset Class: Distribution

Category: Program

Investment Classification: Renewal

Budget: $546,000

PROGRAM DESCRIPTION

The Replacement Services program involves the replacement of existing service wires to
customers’ premises upon failure, as well as the installation of larger service wires to
accommodate customers’ additional loads.

PROGRAM BUDGET

The budget for the Replacement Services program is based on a historical average. Historical
annual expenditures for the program over the most recent five-year period are expressed in
current-year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking
the average of the Adjusted Costs and inflating it using the GDP Deflator for Canada for non-
labour costs and the Company’s internal labour inflation rate for labour costs. Effective 2023,
labour costs associated with this program include a direct allocation of amounts previously
included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides annual expenditures for the Replacement Services program from 2018 to
2022.

Table 1
Replacement Services Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total S577 $321 $607 S311 S568
Adjusted Costs' S6L4L $351 $653 $319 $568

12022 dollars.

The average annual adjusted cost for the Replacement Services program was approximately
$507,000 from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Replacement Services

program.

Table 2
Replacement Services Program

2023 Budget

(5000s)
Cost Category 2023
Material 169
Labour - Internal 304
Labour - Contract 24
Engineering 41
Other 8
Total $546

Proposed expenditures for the Replacement Services program total $546,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Replacement Services program from

2017 to 2027.4
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41 For forecast annual expenditures for the Replacement Services program, see the 2023-2027 Capital Plan,

Appendix A, page A-2.
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Annual expenditures for the Replacement Services program vary based on failure rates and
customers’ service requests. Annual expenditures under this program averaged $499,000 from
2017 to 2022, or $538,000 when adjusted for inflation. Annual expenditures under this
program are forecast to average $573,000 over the next five years.

ASSET BACKGROUND

Service wires are replaced upon the receipt of trouble calls from customers and subsequent
follow-up that identifies a failure. Service wires are upgraded upon the receipt of a customer’s
request.

The number of service wires required to be replaced or upgraded varies annually. For example,
service wire failures can be significantly affected by severe weather. The cost of replacing
service wires also varies based upon the type of service wire to be replaced.

RISK ASSESSMENT

The Replacement Services program mitigates risks to the delivery of safe and reliable service to
customers by replacing service wires that fail in service.

Newfoundland Power responded to an average of approximately 1,900 trouble calls from
customers experiencing issues with the service connection to their premises from 2017 to 2021.
Customers’ trouble calls can result in the replacement of failed service wires. The failure of a
service wire results in a loss of service to a customer’s premises. The failure of a service wire
can also pose a safety hazard when an energized wire becomes detached from a customer’s
premises, or when service wire insulation becomes deteriorated.

Table 3 summarizes the risk assessment of the Replacement Services program.

Table 3

Replacement Services Program
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Near Certain (5) High (20)

Based on this assessment, not proceeding with the Replacement Services program would pose
a High (20) risk to the delivery of safe and reliable service to customers.

JUSTIFICATION
The Replacement Services program is required to provide safe and reliable service to customers

as it permits the replacement of failed service wires that are necessary to supply customers’
premises.
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Title: New Meters

Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $297,000

PROGRAM DESCRIPTION

The New Meters program involves the purchase and installation of meters for new customers.
Newfoundland Power is forecasting the requirement to install meters to serve 2,185 new
customer connections in 2023.

PROGRAM BUDGET

The budget for the New Meters program is based on a forecast of new customer connections
and cost per connection. The cost per connection is calculated based on historical data.
Historical annual expenditures for the program over the most recent five-year period are
expressed in current-year dollars as Adjusted Costs. The Adjusted Costs are divided by the
number of new customer connections in each year to derive the cost per connection. The
average of these costs is inflated by the GDP Deflator for Canada for non-labour costs and the
Company'’s internal labour inflation rate for labour costs, and then multiplied by the forecast
number of new meter installations for the budget year. Effective 2023, labour costs associated
with this program include a direct allocation of amounts previously included in GEC, as
approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the New Meters program from 2018 to 2023.

Table 1
New Meters Program

Cost per Customer

Year 2018 2019 2020 2021 2022F 2023F

Meter Requirements
New Connections 2,781 2,379 2,062 2,448 2,343 2,185

Meter Costs

Actual (000s) $334 $259 $263 $332 5284 $297
Adjusted’ (000s) $374 5284 $285 $340 5284 -
Cost/customer’ $134 $119 $138 $139 $121 $136

12022 dollars.

Newfoundland Power is forecasting 2,185 new customer connections in 2023 at a cost per new
meter installation of $136.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the New Meters program.

Proposed expenditures for the New Meters program total $297,000 for 2023.

Table 2
New Meters Program

2023 Budget

($000s)
Cost Category 2023
Material 216
Labour - Internal 72
Labour - Contract 3
Engineering -
Other 6
Total $297

Figure 1 shows historical and forecast expenditures for the New Meters program from 2017 to
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42 For forecast annual expenditures for the New Meters program, see the 2023-2027 Capital Plan, Appendix A,

page A-2.
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Annual expenditures for the New Meters program averaged approximately $290,000 from 2017
to 2022, or $312,000 on an inflation-adjusted basis. Annual expenditures are forecast to
average approximately $333,000 over the next five years, with an increase in 2027 when a
transition to AMI technology is expected to commence. The transition to AMI technology in
2027 reflects the installation of meters that are compatible with both AMR and AMI meter
reading systems.

ASSET BACKGROUND

New meters are installed upon request from developers or contractors constructing new
subdivisions, as well as individual customers who require electricity service. All new meters
installed in Newfoundland Power’s service territory currently use AMR technology.

RISK ASSESSMENT

Newfoundland Power has identified that its existing meters are exposed to risk of asset
stranding due to the potential requirement to implement AMI technology. The deployment of
AMI technology would require most existing AMR meters to be removed from service. The
installation of replacement meters using AMI technology starting in 2027 is intended to help
mitigate the risk of stranding AMR meters. Newfoundland Power will further evaluate options to
mitigate risks of asset stranding in the development of a business case to deploy AMI
technology.

JUSTIFICATION

The New Meters program is required to provide equitable access to an adequate supply of
power as it permits the installation of meters required to service customers’ premises.
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Title: Walbournes Substation Refurbishment and Modernization
Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $4,955,000

PROJECT DESCRIPTION

The Walbournes Substation Refurbishment and Modernization project involves the replacement
and modernization of deteriorated equipment at the Walbournes ("WAL") Substation located in
the City of Corner Brook. The equipment requiring replacement was identified through
inspections, engineering assessments and operating experience.

The 2023 scope of work for the Walbournes Substation Refurbishment and Modernization
project includes:

) Dismantling the existing 12.5 kV switchgear;

(i) Dismantling the existing switchgear building;

(iii)  Constructing a new control building;

(iv)  Replacing all deteriorated 66 kV switches;

(v) Installing two new 66 kV circuit breakers;

(vi)  Installing new 12.5 kV distribution equipment including a steel bus structure, circuit
breakers, switches, and potential transformers;

(vii)  Constructing new spill containment foundations for WAL-T1 and WAL-T2;

(viii)  Installing new digital relays and the associated communications equipment;

(ix)  Extending the ground grid to cover substation equipment extension; and

(x) Installing standard varmint protection on all 12.5 kV equipment.

Design work for the Walbournes Substation Refurbishment and Modernization project will be
completed by the end of the second quarter of 2023. Construction will commence in the third
quarter and will be completed by the end of the fourth quarter.

Additional information on this project is provided in Appendix A of report 2.1 2023 Substation
Refurbishment and Modernization filed with the Application.

PROJECT BUDGET

The budget for the Walbournes Substation Refurbishment and Modernization project is based
on detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Walbournes
Substation Refurbishment and Modernization project.

Table 1
Walbournes Substation Refurbishment

and Modernization Project
2023 Budget

($000s)
Cost Category 2023
Material 3,788
Labour — Internal 194

Labour - Contract -

Engineering 818
Other 155
Total $4,955

Proposed expenditures for the Walbournes Substation Refurbishment and Modernization project
total $4,955,000 for 2023.

ASSET BACKGROUND

The refurbishment and modernization of individual substations is based on the condition of core
infrastructure and equipment and was introduced in 2007 under the Substation Refurbishment
and Modernization Plan. The plan involves a structured and comprehensive approach to
preventative and corrective maintenance for critical substation assets.

As part of its preventative and corrective maintenance program, Newfoundland Power’s
substations are inspected eight times annually. Inspection results are incorporated into the
Company’s annual update of its Substation Refurbishment and Modernization Plan. The current
plan includes the refurbishment and modernization of 24 substations over the next five years.
The forecast increase in refurbishment and modernization projects reflects the age and
condition of the Company’s substation assets.

An assessment of Newfoundland Power’s substation assets shows that critical substation
equipment and infrastructure are reaching the end of their useful service lives and are prone to
deterioration or obsolescence.® Continued execution of the Substation Refurbishment and
Modernization Plan is therefore necessary to replace obsolete and deteriorated equipment and
infrastructure.

43 For details of the assessment, see the 2023 Capital Budget Application, Report 2.1 2023 Substation
Refurbishment and Modernization, Section 2.2.
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In 2023, Newfoundland Power is proposing to refurbish and modernize WAL Substation. The
substation was built in 1966 as a transmission and distribution substation. A condition
assessment determined the substation contains a significant amount of deteriorated and
obsolete equipment. Several pieces of equipment are at end of life, including the 12.5 kV
switchgear, the 66 kV switches, and the electromechanical and vintage digital protection relays.
Additionally, new transformer spill containment foundations are required and upgrades are
required to the substation’s ground grid.

ASSESSMENT OF ALTERNATIVES

There are generally two alternative approaches to addressing maintenance in substations:

(i) the replacement of specific components at various substations, which is prioritized based on
the condition and criticality of a specific piece of equipment; and (ii) the refurbishment and
modernization of individual substations based on the overall condition of those substations.

In the case of WAL Substation, the number of components requiring preventative and corrective
maintenance at this time justifies the requirement to refurbish and modernize the substation in
2023. The refurbishment and modernization of WAL Substation was planned to be completed

in 2022, but was deferred to allow further engineering assessment of the components in the
substation. Continued deferral of the refurbishment and modernization project would increase
the risk that components will fail in service, which would result in an outage to thousands of
customers in the Corner Brook area. Deferring this project further is therefore not a viable
alternative.

RISK ASSESSMENT

The Walbournes Substation Refurbishment and Modernization project will mitigate risks to the
delivery of reliable service to customers in the Corner Brook area.

WAL Substation provides service to approximately 6,900 customers in the Corner Brook area.
Equipment failure in the substation would expose all 6,900 customers to the risk of outages.
The time to restore service to customers would depend on the nature of the failure and could
require several hours.

WAL Substation contains equipment that is deteriorated, obsolete and at end of life. A
condition assessment determined the majority of switches on the 66 kV bus structure have
deteriorated and aged beyond their expected useful service life. Switchgear within the
substation is among the oldest in operation for the Company and has been discontinued by the
vendor. The probability of equipment failure at WAL Substation is therefore likely.
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Table 2 summarizes the risk assessment for the Walbournes Substation Refurbishment and
Modernization project.

Table 2
Walbournes Substation Refurbishment and

Modernization Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Walbournes Substation Refurbishment and
Modernization project would pose a High (20) risk to the delivery of reliable service to
customers.

JUSTIFICATION

The Walbournes Substation Refurbishment and Modernization project is required to provide
reliable service to customers at the lowest possible cost. Addressing deteriorated and obsolete
equipment identified through an engineering assessment will support the continued delivery of
reliable service to approximately 6,900 customers in the Corner Brook area.
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Title: Molloy’s Lane Substation Refurbishment and
Modernization

Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $4,827,000

PROJECT DESCRIPTION

The Molloy’s Lane Substation Refurbishment and Modernization project involves the
replacement and modernization of deteriorated equipment at the Molloy’s Lane ("MOL")
Substation in St. John’s. Equipment to be replaced was identified through inspections,
engineering assessments and operating experience.

The 2023 scope of work for the Molloy's Lane Substation Refurbishment and Modernization
project includes:

) Completing a yard extension;

(i) Constructing new 66 kV steel bus structure;
(iii) Installing new spill containment foundations for MOL-T1 and MOL-T2;
(iv) Dismantling the existing building;

(V) Constructing a new control building;
(vi) Installing two new 66 kV breakers;
(vii) Installing new 66 kV switches;

(viii) Installing one new 12.5 kV breaker;

(ix) Replacing deteriorated 12.5 kV switches;
(x) Installing 66 kV and 12.5 kV potential transformers;

(xi) Installing new digital relays;
(xii) Extending the ground grid to cover substation equipment extension; and
(xiii) Installing standard varmint protection on all 12.5 kV equipment.

The design work for the Molloy’s Lane Substation Refurbishment and Modernization project will
be completed by the end of the second quarter of 2023. Construction will commence in the
third quarter and will be completed by the end of the fourth quarter.

Additional information on this project is provided in Appendix B of report 2.1 2023 Substation
Refurbishment and Modernization filed with the Application.

PROJECT BUDGET

The budget for the Molloy’s Lane Substation Refurbishment and Modernization project is based
on detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Molloy’s Lane
Substation Refurbishment and Modernization project.

Table 1
Molloy's Lane Substation Refurbishment

and Modernization Project
2023 Budget

($000s)
Cost Category 2023
Material 3,731
Labour — Internal 182

Labour - Contract -

Engineering 833
Other 81
Total $4,827

Proposed expenditures for the Molloy'’s Lane Substation Refurbishment and Modernization
project total $4,827,000 for 2023.

ASSET BACKGROUND

The refurbishment and modernization of individual substations is based on the condition of core
infrastructure and equipment and was introduced in 2007 under the Substation Refurbishment
and Modernization Plan. The plan involves a structured and comprehensive approach to
preventative and corrective maintenance for critical substation assets.

As part of its preventative and corrective maintenance program, Newfoundland Power’s
substations are inspected eight times annually. Inspection results are incorporated into the
Company’s annual update of its Substation Refurbishment and Modernization Plan. The current
plan includes the refurbishment and modernization of 24 substations over the next five years.
The forecast increase in refurbishment and modernization projects reflects the age and
condition of the Company’s substation assets.

An assessment of Newfoundland Power’s substation assets shows that critical substation
equipment and infrastructure are reaching the end of their useful service lives and are prone to
deterioration or obsolescence.** Continued execution of the Substation Refurbishment and
Modernization Plan is therefore necessary to replace obsolete and deteriorated equipment and
infrastructure.

4 For details of the assessment, see the 2023 Capital Budget Application, Report 2.1 2023 Substation
Refurbishment and Modernization, Section 2.2.
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In 2023, Newfoundland Power is proposing to refurbish and modernize MOL Substation, which
was built in 1960. A condition assessment has determined the substation contains a significant
amount of deteriorated and obsolete equipment. Several pieces of equipment are at end of life,
including: (i) the 66 kV wood pole structure; (ii) 66 kV and 12.5 kV switches; and (iii) the
electromechanical and vintage digital protection relays. Additionally, new transformer spill
containment foundations are required and upgrades are required to the substation’s ground
grid.

ASSESSMENT OF ALTERNATIVES

There are generally two alternative approaches to addressing maintenance in substations:

(i) the replacement of specific components at various substations, which is prioritized based on
the condition and criticality of a specific piece of equipment; and (ii) the refurbishment and
modernization of individual substations based on the overall condition of those substations.

In the case of MOL Substation, the number of components requiring preventative and corrective
maintenance at this time justifies the requirement to refurbish and modernize the substation in
2023. The refurbishment and modernization of MOL Substation was planned to be completed

in 2021, but was deferred to allow further engineering assessment of the components in the
substation. Continued deferral of the refurbishment and modernization project would increase
the risk that components will fail in service, resulting in an outage to thousands of customers in
St. John's. Deferring this project further is therefore not a viable alternative.

RISK ASSESSMENT

The Molloy’s Lane Substation Refurbishment and Modernization project will mitigate risks to the
delivery of reliable service to customers in the St. John's area.

MOL Substation provides service to approximately 8,900 customers in the west end of

St. John's. Equipment failure in the substation would expose all 8,900 customers to the risk of
outages. The time to restore service to customers following an outage would depend on the
nature of the equipment failure and could require several hours.

A condition assessment determined nearly all wood pole support structures and crossarms in

the substation have deteriorated and require replacement. A circuit breaker and a significant
quantity of switches require replacement based on their age and mechanical condition. Given
the condition of the substation, the risk of failure of substation components is likely.
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Table 2 summarizes the risk assessment of the Molloy'’s Lane Substation Refurbishment and
Modernization project.

Table 2
Molloy’'s Lane Substation Refurbishment and

Modernization Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Molloy’s Lane Substation Refurbishment and
Modernization project would pose a High (20) risk to the delivery of reliable service to
customers.

JUSTIFICATION

The Molloy’s Substation Refurbishment and Modernization project is required to provide reliable
service to customers at the lowest possible cost. Addressing deteriorated and obsolete
equipment identified through an engineering assessment will support the continued delivery of
reliable service to approximately 8,900 customers in the west end area of St. John’s.
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Title: Long Pond Substation Capacity Expansion

Asset Class: Substations

Category: Project

Investment Classification: Access

Budget: $3,313,000

PROJECT DESCRIPTION

The Long Pond Substation Capacity Expansion project involves increasing the capacity of
electrical supply to Memorial University’s St. John’s campus. This increase in capacity is
necessary to provide adequate electrical supply for Memorial University’s boiler electrification
project.

The electrification project at Memorial University is expected to add 25 MW of total load to Long
Pond ("LPD") Substation through the installation of two new electric boilers. The boilers are
expected to be ready for full load testing in early 2024. To meet this significant increase in
electrical load, a second 25 MVA power transformer will be installed at LPD Substation ahead of
the completion of the boiler electrification project.

The 2023 scope of work for the Long Pond Substation Capacity Expansion project includes:

(i)  Constructing a 66 kV steel bus structure extension;

(i)  Constructing a 12.5 kV steel bus structure;

(iii)  Installing a new 25 MVA power transformer and spill containment foundation;
(iv)  Installing two new 66 kV breakers and new 66 kV switches;

(v) Installing one new 12.5 kV breaker and new 12.5 kV switches;

(vi) Installing new 12.5 kV potential transformers and current transformers;

(vii)  Installing new transformer and bus differential protection digital relays; and
(viii)  Installing standard varmint protection on all 12.5 kV equipment.

The design work for the Long Pond Substation Capacity Expansion project will be completed by
the end of the second quarter of 2023. Construction will be completed by the end of the fourth
quarter to meet the requirements of Memorial University’s boiler electrification project schedule.
PROJECT BUDGET

The budget for the Long Pond Substation Capacity Expansion project is based on detailed
engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Long Pond Substation
Capacity Expansion project.

Table 1
Long Pond Substation Capacity

Expansion Project
2023 Budget

(5000s)
Cost Category 2023
Material 2,692
Labour - Internal 89

Labour - Contract -

Engineering 474
Other 58
Total $3,313

Proposed expenditures for the Long Pond Substation Capacity Expansion project total
$3,313,000 for 2023.

ASSET BACKGROUND

LPD Substation was constructed in 2019 and serves Memorial University’s St. John’s campus,
including the Health Sciences Centre. LPD Substation consists of one 66 kV to 12.5 kV, 25 MVA
power transformer (LPD-T1) to provide distribution voltage to Memorial University’s distribution
switchgear.

LPD Substation includes equipment owned by both Newfoundland Power and Memorial
University. The Company owns all 66 kV infrastructure including power transformer LPD-T1
and a portion of the 12.5 kV equipment. The 12.5 kV distribution switchgear is owned and
operated by Memorial University.

The 2021 peak load on LPD-T1 was 18 MVA. The addition of 25 MW of new load in 2024 will
exceed the existing 25 MVA capacity of LPD Substation, as the forecast peak load in 2024 is
43 MVA.

The Long Pond Substation Capacity Expansion project is required to supply power to new
services at Memorial University’s St. John’s Campus. Memorial University has a defined
schedule associated with federal and provincial funding requirements to complete the
electrification project. The new electric boilers must be fully in service by the end of March
2024. To meet this requirement, the Long Pond Substation Capacity Expansion project must be
completed in 2023 to allow for start-up and commissioning of the new electric boilers.
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JUSTIFICATION

The Long Pond Substation Capacity Expansion project is required to provide Memorial University
with equitable access to an adequate supply of power. The capacity at LPD Substation will be
insufficient to serve the increased load at Memorial University upon the installation of two
electric boilers. Installing a second 25 MVA transformer will increase LPD Substation capacity to
50 MVA, enabling the substation to supply electricity for the additional load.
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Title: Substation Spare Transformer Inventory

Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $1,500,000

PROJECT DESCRIPTION

The Substation Spare Transformer Inventory project involves the purchase of a 15/20/25 MVA,
66-25/12.5 kV power transformer in 2023 to serve as an emergency spare. This transformer
specification will provide emergency backup for a significant portion of Newfoundland Power’s
fleet of substation power transformers.

Additional information on this project is provided in report 2.2 Substation Spare Transformer
Inventory filed with the Application.

PROJECT BUDGET

The budget for the Substation Spare Transformer Inventory project is based on a detailed
engineering estimate.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Substation Spare
Transformer Inventory project.

Table 1
Substation Spare Transformer

Inventory Project
2023 Budget
($000s)

Cost Category 2023

Material 1,475
Labour - Internal -

Labour - Contract -

Engineering 25
Other -
Total $1,500

Proposed expenditures for the Substation Spare Transformer Inventory project total $1,500,000
for 2023.
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ASSET BACKGROUND

Newfoundland Power currently has 192 substation power transformers in service. Power
transformers are essential to the delivery of reliable service to customers as the failure of a
single transformer can result in a prolonged outage to thousands of customers.

The frequency of power transformer failures on the Company’s system has increased over the
last decade. A total of 11 power transformer failures occurred over the last five years. This
compares to four power transformer failures over the previous five-year period.

Newfoundland Power’s operations are exposed to increasing risk of power transformer failure
going forward due to the age of the Company’s power transformer fleet. Industry experience
suggests the expected service life of a power transformer is typically between 30 and 50 years
under ideal conditions and that failure rates increase with age. Approximately 32% of
Newfoundland Power’s power transformers are aged 50 years or older. An additional 33% of
power transformers are between 45 and 49 years old.

When a power transformer fails, Newfoundland Power initiates emergency response to restore
service to customers as quickly as possible. The length of time required to restore service to
customers following the failure of a power transformer varies depending on whether it is
possible to transfer load and whether a portable substation is nearby.

Newfoundland Power has typically had a small quantity of spare power transformers available to
respond to a transformer failure. The Company’s spares have historically been limited to power
transformers that were removed from service due to system load growth. Newfoundland
Power’s inventory of spares currently consists of nine units. The coverage provided by these
units is limited, at approximately 55% of Newfoundland Power’s transformer fleet.

The emergency backup coverage provided by the Company’s supply of spares is expected to
diminish. Two-thirds of existing spare units are in excess of 45 years old. The Company is not
forecasting any additional units to be removed from service due to load growth. As a result,
existing spares will not be replaced once they are placed into service or reach the end of their
useful service lives.

Newfoundland Power conducted a survey in 2021 through the Centre for Energy Advancement
through Technological Innovation ("CEATI"”) to determine current utility practices for managing
power transformer failures. The survey indicates that utilities currently manage power
transformer failures through a combination of portable substations and spare transformers.

ASSESSMENT OF ALTERNATIVES

Three alternatives were assessed to respond to the increased risk of power transformer failure:
(i) manage risk through existing emergency response capabilities, which include the use of
portable substations; (ii) increase emergency response capabilities through the purchase of an
additional portable substation; and (iii) maintain an inventory of spare power transformers by
purchasing a power transformer to act as an emergency spare. The alternatives were assessed
from the perspective of risk mitigation.
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Managing the increased risk of power transformer failure through existing emergency response
capabilities is not a viable alternative as it would place considerable upward pressure on the
availability of portable substations. This, in turn, would expose customers to a high risk of
prolonged outages.

The purchase of an additional portable substation would provide a degree of risk mitigation by
partially relieving expected pressures on the availability of portable substations. However,
portable substations are best suited for applications that require deployment for short periods of
time, such as during substation maintenance. Newfoundland Power’s limited and diminishing
availability of spare power transformers would therefore reduce the degree of risk mitigation
provided by this alternative.

Maintaining an inventory of spare power transformers by purchasing units to act as emergency
spares would provide the greatest degree of risk mitigation. The purchase of a 25 MVA
transformer to act as a spare would improve the emergency backup coverage provided by the
Company'’s existing inventory in 2023 from 55% to 75%. This would reduce expected
pressures on the availability of portable substations and associated risks of customer outages.

Maintaining an inventory of spare power transformers by purchasing units to act as emergency
spares is therefore the recommended alternative.

RISK ASSESSMENT

The Substation Spare Transformer Inventory project will mitigate risks to the delivery of reliable
service to customers.

Power transformer failures can have a significant impact on the service reliability experienced
by customers. For example, the failure of Bonavista ("BVA") Substation transformer BVA-T1 in
November 2018 resulted in an outage to approximately 2,600 customers and approximately

24 hours was required to fully restore service to customers. A portable substation was required
to be installed at BVA Substation for 11 months while the transformer was repaired.

A readily available portable substation can be deployed to restore service to customers within
24 to 36 hours. However, redeploying a portable substation that is already in service may not
be possible or may require four or more days to uninstall and redeploy before service is
restored to customers. An increased frequency of power transformer failures is likely to reduce
the availability of portable substations, thereby exposing customers to a risk of prolonged
outages.

Maintaining an adequate inventory of spare power transformers will reduce the potential for
prolonged customer outages due to power transformer failures. This is because a spare unit
can be installed to return a substation to its normal configuration, thereby allowing a portable
substation to be removed from service and made available for deployment elsewhere.
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Table 2 summarizes the risk assessment of the Substation Spare Transformer Inventory project.

Table 2

Substation Spare Transformer Inventory Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Substation Spare Transformer Inventory
would pose a Medium-High (16) risk to the delivery of reliable service to customers.

JUSTIFICATION
The Substation Spare Transformer Inventory project is required to provide reliable service to

customers at the lowest possible cost. Purchasing a spare transformer will help mitigate risks of
customer outages resulting from increasing power transformer failures.
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Title: Substation Protection and Control Replacements
Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $667,000

PROJECT DESCRIPTION

The Substation Protection and Control Replacements project involves replacing substation
protection and control systems, including Supervisory Control and Data Acquisition ("SCADA")
system equipment and protection relay devices. The project includes: (i) replacing obsolete
protection relays with industry standard digital relays; and (ii) upgrading protection and control
equipment that does not meet current cybersecurity standards. The project also includes
substation monitoring upgrades to effectively manage an increased volume of electrical system
data collected by the Company’s SCADA system, as well as to address the technical
obsolescence of existing equipment and software.

In 2023, the Substation Protection and Control Replacements project will include modernizing
the obsolete protection equipment at Oxen Pond (“"OXP”) Terminal Station and Hardwoods
(“"HWD") Terminal Station and the replacement of 14 communications gateways.*

Design work for the Substation Protection and Control Replacements project will be completed

in the second quarter of 2023. Installation will commence in the second quarter and will be
completed by the end of the fourth quarter.

PROJECT BUDGET

The budget for the Substation Protection and Control Replacements project is based on detailed
engineering estimates of individual budget items.

4 Recent inspections have determined that 36 of the Company’s communication gateways require replacement.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Substation Protection
and Control Replacements project.

Table 1
Substation Protection and Control
Replacements Project

2023 Budget

($000s)
Cost Category 2023
Material 287
Labour - Internal 133

Labour - Contract -

Engineering 234
Other 13
Total $667

Proposed expenditures for the Substation Protection and Control Replacements project total
$667,000 for 2023.

ASSET BACKGROUND

Electromechanical relays were the original electrical protection used by Newfoundland Power.
Starting in the early 2000s, the Company began modernizing its protection devices by replacing
electromechanical relays with digital relays and controllers. The Company has upgraded most
of its electromechanical protection devices to digital devices since that time.

Newfoundland Power currently has 35 substations where electromechanical relays are still in
service.*® Electromechanical relays have moving parts that can fail as they age, wear, and

accumulate dirt and dust. A majority of the Company’s electromechanical relays are over 30
years old, which is the upper limit of typical industry experience, and have become obsolete.

These obsolete relays are scheduled to be replaced in 70% of substations through Substation
Refurbishment and Modernization projects. The Substation Protection and Control
Replacements project covers the replacement of obsolete relays in the remaining 30% of
substations that contain electromechanical relays. The Substation Protection and Control/
Replacements project also addresses digital relays and controllers that are now approaching
20 years in service and have started to fail.

46 Approximately 10% of the protection devices currently in service at Company substations are still
electromechanical. For information on the prevalence of electromechanical protection devices in Newfoundland
Power’s substations, see section 2.2 of the report 2.1 2023 Substation Refurbishment and Modernization.
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In addition to replacing electromechanical relays with digital relays, the Company has deployed
other communications and control technologies that provide substation-based data to the
Company’s SCADA system. These technologies provide secure communication of the substation
data across private and public networks. Periodic upgrades are required to effectively secure
and manage increased volumes of electrical system data. These upgrades typically increase the
functionality of the equipment and software while addressing errors in the manufacturer’s
software, known hardware defects and cybersecurity vulnerabilities to ensure continued
effective electrical system control and operations.

RISK ASSESSMENT

The Substation Protection and Control Replacements project will mitigate risks to the delivery of
reliable service to customers.

The consequences of keeping obsolete equipment in service without vendor support is an
increased risk of extended outages to large numbers of customers until a suitable replacement
is completed, as well as increased risk of cybersecurity incidents.*’

Both OXP Terminal Station and HWD Terminal Station directly serve thousands of customers.
OXP Terminal Station contains electromechanical relays that have been in service for over

30 years and are at end of life. HWD Terminal Station contains vintage digital relays that have
been in service for approximately 20 years and are at end of life. The probability of failure is
therefore likely.

Table 2 summarizes the risk assessment of the 2023 Substation Protection and Contro/
Replacements project.

Table 2

Substation Protection and Control Replacements Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Substation Protection and Control/
Replacements project would pose a Medium-High (16) risk to delivery of reliable service to
customers.

JUSTIFICATION

The Substation Protection and Control Replacements project is required to provide reliable
service to customers at the lowest possible cost as it permits the replacement of obsolete
protection and controls systems at substations.

47 Replacing an electromechanical relay with a digital replay following an in-service failure will typically require
engineering, configuration and rewiring work that may not be required for a simple like-for-like replacement.
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Title: Substation Ground Grid Upgrades

Asset Class: Substations

Category: Project

Investment Classification: Service Enhancement

Budget: $563,000

PROJECT DESCRIPTION

The Substation Ground Grid Upgrades project involves the upgrade of substation ground grids
to ensure compliance with ANSI/IEEE Standard 80-2013 Guide for Safety in AC Substation
Grounding.

In 2023, Newfoundland Power will complete ground grid upgrades at three substations to
ensure the ground grids are compliant with industry standards and to address identified
deficiencies. Substation ground grids will be upgraded at the Company’s Hardwoods ("HWD"),
Cape Broyle ("CAB"), and Seal Cove (“SCV") substations.

Design work for the Substation Ground Grid Upgrades project will be completed in the second
quarter of 2023. Construction will commence in the second quarter and will be completed by
the end of the fourth quarter.

PROJECT BUDGET

The budget for the Substation Ground Grid Upgrades project is based on detailed engineering
estimates of individual budget items.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Substation Ground
Grid Upgrades project.

Table 1
Substation Ground Grid Upgrades Project

2023 Budget

($000s)
Cost Category 2023
Material 460
Labour - Internal 3

Labour - Contract -

Engineering 90
Other 10
Total $563
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Proposed expenditures for the Substation Ground Grid Upgrades project total $563,000 for
2023.

ASSET BACKGROUND

In accordance with ANSI/IEEE Standard 80-2013 Guide for Safety in AC Substation Grounding,
the Company’s substation ground grids are designed to:

(1) Provide a means to carry electric currents into the earth under normal and fault
conditions without exceeding any operating and equipment limits or adversely
affecting continuity of service; and

(i) Reduce the risk of a person in the vicinity of grounded facilities being exposed to the
danger of electric shock or electrocution through step and touch potential.

Newfoundland Power completes engineering assessments of substation ground grids as part of
its normal operations. The assessments include field testing and computer modeling to
complete step and touch potential analysis to identify the upgrades required to comply with
ANSI/IEEF Standard 80-2013.

Engineering assessments have been recently completed on HWD, CAB and SCV substations.
Upgrades to the ground grids in these substations will include the addition of equipment
bonding, grounding mats, below-grade conductor, and ground wells as required to improve
ground impedance.

RISK ASSESSMENT

The Substation Ground Grid Upgrades project will mitigate risks to the safe delivery of service
to customers by enhancing safety infrastructure in substations.

Engineering assessments have determined that HWD, CAB and SCV substations have
deteriorated and substandard ground grids. This can result in unsafe conditions for employees
working in the substations with the potential for serious injury or fatality. Given these
substations are not in full compliance with industry standards for substation grounding, the
probability of this hazard arising is considered possible.

Table 2 summarizes the risk assessment of the 2023 Substation Ground Grid Upgrades project.

Table 2

Substation Ground Grid Upgrades Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Possible (3) Medium-High (15)
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Based on this assessment, not proceeding with the Substation Ground Grid Upgrades project
would pose a Medium-High (15) risk to the safe delivery of service to customers.

JUSTIFICATION
The Substation Ground Grid Upgrades project is required to maintain safe and adequate

facilities as it will permit the correction of ground grid deficiencies identified at Newfoundland
Power’s substations.
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Title: PCB Bushing Phase-out

Asset Class: Substations

Category: Project

Investment Classification: Mandatory

Budget: $425,000

PROJECT DESCRIPTION

The PCB Bushing Phase-out project is required to phase-out polychlorinated biphenyls (“"PCB")
with concentrations greater than 50 parts-per-million ("ppm”) from breaker and substation
transformer bushings. The phase-out of PCBs is mandated by Government of Canada PCB
Regulation (SOR/2008-273), and requires that transformer bushings, breakers and instrument
transformers with PCB concentrations of greater than 50 ppm be removed from service by the
end of 2025. Newfoundland Power will replace three potential transformers and three current
transformers in 2023 that have PCB concentrations in excess of 50 ppm.

Design work for the PCB Bushing Phase-out project will be completed in the second quarter of
2023. Construction will commence in the second quarter and will be completed by the end of
the fourth quarter.

PROJECT BUDGET

The budget for the PCB Bushing Phase-out project is based on detailed engineering estimates
of individual budget items.

Table 1 provides a breakdown of expenditures proposed for 2023 for the PCB Bushing Phase-
out project.

Table 1
PCB Bushing Phase-out Project

2023 Budget

(S000s)
Cost Category 2023
Material 187
Labour - Internal 26

Labour - Contract -

Engineering 205
Other 7
Total $425
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Proposed expenditures for the PCB Bushing Phase-out project total $425,000 for 2023.
ASSET BACKGROUND

Newfoundland Power is executing a phased approach to removing from service substation
equipment with PCB concentrations prohibited by Government of Canada regulations. From
2011 to 2014, the Company removed from service the bushings on 68 power transformers and
28 bulk oil circuit breakers where bushings had PCB concentrations greater than 500 ppm.

In 2017, Newfoundland Power initiated an eight-year plan to remove from service equipment
with PCB concentrations between 50 ppm and 500 ppm. The replacement of this equipment is
required by 2025 to comply with Government of Canada regulations. A total of 24 power
transformers and 42 bulk oil circuit breakers were identified as having bushings with PCB
concentrations greater than 50 ppm and less than 500 ppm. The Company’s execution of this
plan was approximately 85% complete at year-end 2021.

JUSTIFICATION
The PCB Bushing Phase-out project is required to comply with Government of Canada

regulations regarding the removal from service of substation equipment with PCB
concentrations in excess of 50 ppm.
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Title: Substation Replacements Due to In-Service Failures
Asset Class: Substations

Category: Program

Investment Classification: Renewal

Budget: $4,422,000

PROGRAM DESCRIPTION

The Substation Replacements Due to In-Service Failures program involves replacing substation
equipment that has failed as a result of storm damage, lightning strikes, vandalism, electrical or
mechanical failure, corrosion damage, technical obsolescence or failure during maintenance
testing. Substation equipment that fails in service requires immediate attention as it is essential
to the reliability of supply to customers. The program therefore includes costs associated with
maintaining an inventory of spare parts necessary to permit a timely response to substation
equipment failures.

PROGRAM BUDGET

The budget for the Substation Replacements Due to In-Service Failures program is based on a
historical average. Historical annual expenditures under this program over the most recent five-
year period are expressed in current-year dollars as Adjusted Costs. The estimate for the budget
year is calculated by taking the average of the Adjusted Costs and inflating it using the GDP
Deflator for Canada for non-labour costs and the Company’s internal labour inflation rate for
labour costs. Effective 2023, labour costs associated with this program include a direct
allocation of amounts previously included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the Substation Replacements Due to In-Service
Failures program from 2018 to 2022.

Table 1
Substation Replacements Due to In-Service Failures Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $3,861 $4,532 $3,684 S4,113 $3,691
Adjusted Cost’ $4,319 $4,985 $3,986 $4,207 $3,691

12022 dollars.

The average annual adjusted cost for the Substation Replacements Due to In-Service Failures
program was approximately $4.2 million from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Substation
Replacements Due to In-Service Failures program.

Table 2
Substation Replacements Due to

In-Service Failures Program
2023 Budget

($000s)
Cost Category 2023
Material 2,789
Labour — Internal 1,091

Labour - Contract -

Engineering 262
Other 280
Total $4,422

Proposed expenditures for the Substation Replacements Due to In-Service Failures program

total $4,422,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Substation Replacements Due to In-
Service Failures program from 2017 to 2027.%
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Figure 1

Substation Replacements Due to In-Service Failures

Program Expenditures
(2017 - 2027F)

2019 2020 2021 2022F 2023F 2024F 2025F 2026F 2027F

——Nominal Real (2022%)

48 For forecast annual expenditures for the Substation Replacements Due to In-Service Failures program, see the
2023-2027 Capital Plan, Appendix A, page A-3.
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Annual expenditures under the Substation Replacements Due to In-Service Failures program
averaged approximately $3.7 million from 2017 to 2022, or approximately $4 million when
adjusted for inflation.** Annual expenditures are forecast to average approximately $4.6 million
over the next five years.

ASSET BACKGROUND

Newfoundland Power operates 131 substations containing approximately 4,000 pieces of
electrical equipment.

The need to replace substation equipment is determined based on in-service failures, testing,
inspections, and operating experience. An adequate inventory of spare parts is necessary to
enable the Company to respond quickly to in-service failures. The size of the inventory is based
on past experience and engineering judgment, as well as consideration of the impact that the
loss of a particular part would have on the electrical system.

The volume of equipment required to be replaced under the Substation Replacements Due to
In-Service Failures program varies annually. Historically, major equipment failures in
substations have included power transformers, circuit breakers and reclosers, and switches.
Five power transformers required replacement due to failure from 2017 to 2021. Over the
same period, an average of eight circuit breakers and reclosers and eight switches also required
replacement annually.

Newfoundland Power’s operations are exposed to increasing risk of substation equipment
failures as assets are aging beyond their expected useful service lives. This includes power
transformers, bulk-oil circuit breakers, switches, and indoor switchgear. For more on the age
and condition of substation assets, see report 2.1 2023 Substation Refurbishment and
Modernization.

ASSESSMENT OF ALTERNATIVES

The Substation Replacements Due to In-Service Failures program addresses equipment at
substations that fails in service or is at imminent risk of failure. This program allows
Newfoundland Power to respond to equipment failures that occur throughout normal
operations. While alternative strategies, such as the deployment of portable substations, are
used to minimize customer outages during equipment failure, there is no viable alternative to
replacing failed substation equipment as substations are critical to the provision of reliable
service to customers.

RISK ASSESSMENT

The Substation Replacements Due to In-Service Failures program will mitigate risk to the
delivery of reliable service to customers.

49 Expenditures in 2019 were higher as a result of two failed power transformers that required repair. See the
2019 Capital Expenditure Report, Note 5.
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Individual substations provide service to an average of 2,300 customers, with the largest
substation providing service to over 10,000 customers. Substations are maintained to operate
to a high standard of reliability and, as a result, have not had a material impact on the average
service reliability provided to customers in recent years.”® However, when substation failures
occur they can result in significant customer outages. For example, a power transformer failure
at Bonavista Substation in 2018 resulted in 3.7 million customer outage minutes. Equipment
replaced under the Substation Replacements Due to In-Service Failures program has either
failed or is at imminent risk of failure.

Table 3 summarizes the risk assessment of the Substation Replacements Due to In-Service
Failures program.

Table 3
Substation Replacements Due to In-Service Failures
Program
Risk Assessment Summary
Consequence Probability Risk
Critical (5) Near Certain (5) High (25)

Based on this assessment, deferring the Substation Replacements Due to In-Service Failures
program would pose a High (25) risk to the delivery of reliable service to customers.

JUSTIFICATION
The Substation Replacements Due to In-Service Failures program is required to provide reliable

service to customers at the lowest possible cost as it permits the replacement of substation
equipment that has failed or is at imminent risk of failure.

%0 Substation equipment failures have resulted in an annual average of less than 10 outage minutes per customer
over the last five years.
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TRANSMISSION
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Title: Transmission Line 55L Rebuild

Asset Class: Transmission

Category: Project

Investment Classification: Renewal

Budget (Multi-Year): $5,328,000 in 2023; and $5,284,000 in 2024
PROJECT DESCRIPTION

The Transmission Line 55L Rebuild project involves rebuilding Transmission Line 55L from
Blaketown (“BLK") Substation to Clarkes Pond (“CLK") Substation to address deterioration and
deficiencies identified through inspection.

This project will be completed over two years. A 24.1 kilometre section of Transmission Line
55L will be rebuilt in 2023. A 21.2 kilometre section of Transmission Line 55L will be rebuilt in
2024. During both years, material procurement and brush clearing will be completed during the
first quarter, followed by design work during the second quarter and construction during the
third and fourth quarters.

Additional information on this project is provided in report 3.1 2023 Transmission Line Rebuild
filed with the Application.

PROJECT BUDGET

The budget for the Transmission Line 55L Rebuild project is based on detailed engineering
estimates.

Table 1 provides a breakdown of expenditures proposed for 2023 and 2024 for the
Transmission Line 551 Rebuild project.

Table 1
Transmission Line 55L Rebuild Project

2023/2024 Budget

($000s)
Cost Category 2023 2024
Material 934 1,042
Labour - Internal 315 300
Labour - Contract 2,747 2,709
Engineering 479 391
Other 853 842
Total $5,328 $5,284

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 105



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

Proposed expenditures for the 7ransmission Line 55L Rebuild project total $10,612,000, with
$5,328,000 in 2023 and $5,284,000 in 2024.

ASSET BACKGROUND

Newfoundland Power filed the Transmission Line Rebuild Strategy as part of its 2006 Capital
Budget Application. The strategy outlines a long-term plan to rebuild the Company’s aging
transmission lines. Rebuild projects are prioritized based on physical condition, risk of failure,
and the potential impact on customers in the event of a failure. As part of executing this
strategy, Transmission Line 55L is proposed to be rebuilt over two years starting in 2023.

Transmission Line 55L is a 66 kV radial line running between BLK Substation on the
Trans-Canada Highway and CLK Substation. The line serves 3,419 customers in the Placentia
area and was originally constructed in 1971, except for a small 1.0 kilometre section
constructed in 1968. The tap to Quartz Substation was constructed in 1981. The line includes
approximately 43.3 kilometres of original construction, consisting of 372 single-pole structures
and 54 two-pole H-Frame structures.

Customers served by Transmission Line 55L have been subjected to outages due to significant
weather systems over the last five years. Due to a wind storm in 2017, customers experienced
an outage of approximately 4.5 hours, which resulted in approximately 891,000 customer
outage minutes. Customers experienced a further outage in 2020 due to a wind storm,
resulting in approximately 817,000 customer outage minutes. In total over the last two
decades, customers served by Transmission Line 55L have experienced over 10 million
customer outage minutes.

An inspection of Transmission Line 55L in 2022 identified that 253 of the 490 poles on the line
have deteriorated and require replacement. Additionally, 61 structures were identified as
having deteriorated insulators, deteriorated crossarms, or hardware deficiencies.

ASSESSMENT OF ALTERNATIVES

Transmission Line 55L was originally planned to be rebuilt in 2007, but was deferred through
routine maintenance. Based on its condition, criticality in serving customers and operating
experience, a capital project to address the deteriorated condition of Transmission Line 55L can
no longer be deferred.

As discussed in report 3.1, three alternatives were evaluated to address the deteriorated
condition of Transmission Line 55L: (i) address the existing deficiencies in 2023 and defer the
replacement of other components; (ii) rebuild the line in its existing right of way; and (iii)
rebuild the line in a new right of way. A net present value analysis determined that rebuilding
Transmission Line 55L in a new right of way is the least cost alternative.

RISK ASSESSMENT

The Transmission Line 55L Rebuild project will mitigate risks to the delivery of reliable service to
customers on the Avalon Peninsula.
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Transmission Line 55L is a radial line that serves as the sole source of supply for 3,419
customers in the Placentia area. An equipment failure on Transmission Line 55L would result in
outages to all customers served by the line. With sections of the transmission line located
across country, significant time can be required to restore service to customers. This can be
observed during past failures of the line during severe wind, as described above.

Inspections have identified that half of the poles on this line are deteriorated and a significant
quantity of structures contain deficiencies. The probability of failure is therefore likely.

Table 2 summarizes the risk assessment of the 7ransmission Line 55L Rebuild project.

Table 2

Transmission Line 55L Rebuild Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the 7ransmission Line 55L Rebuild project would
pose a High (20) risk to the delivery of reliable service to customers.

JUSTIFICATION

The Transmission Line 55L Rebuild project is required to provide reliable service to customers at
the lowest possible cost. A net present value analysis confirmed that rebuilding Transmission
Line 55L in a new right of way is the least-cost alternative to address existing deterioration and
deficiencies and mitigate risks of equipment failures that result in customer outages.
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Title: Transmission Line Maintenance

Asset Class: Transmission

Category: Program

Investment Classification: Renewal

Budget: $2,610,000

PROGRAM DESCRIPTION

The Transmission Line Maintenance program involves the replacement of transmission line
infrastructure that has failed or is at risk of failure. The program also includes a component to
accommodate third-party requests to relocate or replace sections of transmission lines. Third
party requests typically have contributions in aid of construction, which offset capital costs.

PROGRAM BUDGET

The budget for the Transmission Line Maintenance program is based on a historical average.
Historical annual program expenditures over the most recent five-year period are expressed in
current-year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking
the average of the Adjusted Costs and inflating it using the GDP Deflator for Canada for non-
labour costs and the Company’s internal labour inflation rate for labour costs. Effective 2023,
labour costs associated with this program include a direct allocation of amounts previously
included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the Transmission Line Maintenance program from
2018 to 2022.

Table 1
Transmission Line Maintenance Program

Historical Expenditures

(5000s)
Year 2018 2019 2020 2021 2022F
Total $2,747 $2,214 $2,139 $2,404 $2,398
Adjusted Cost' $3,076 $2,438 $2,326 $2,455 $2,398

12022 dollars.

The average annual adjusted cost for the 7ransmission Line Maintenance program was
$2.5 million from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the 7ransmission Line
Maintenance program.

Table 2
Transmission Line Maintenance Program

2023 Budget

(5000s)
Cost Category 2023
Material 1,050
Labour - Internal 205
Labour - Contract 871
Engineering 188
Other 296
Total $2,610

Proposed expenditures for the 7ransmission Line Maintenance program total $2,610,000 for
2023.

PROGRAM TREND

Figure 1 provides historical and forecast costs for the Transmission Line Maintenance program
from 2017 to 2027.>!

Figure 1
Transmission Line Maintenance Program Expenditures
(2017 - 2027F)
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51 For forecast annual expenditures for the 7ransmission Line Maintenance program, see the 2023-2027 Capital
Plan, Appendix A, page A-4.
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Annual expenditures under this program averaged approximately $2.3 million from 2017 to
2022, or approximately $2.5 million when adjusted for inflation.>> Annual expenditures are
forecast to average approximately $2.7 million over the next five years.

ASSET BACKGROUND

Newfoundland Power owns and operates 110 transmission lines, which span approximately
2,000 kilometres. Virtually all of the Company’s transmission lines operate at 66 kV or 138 kV.>3
Individual transmission lines range in length from two kilometres to 94 kilometres, with an
average length of 19 kilometres.

The Transmission Line Maintenance program includes both corrective and preventative
maintenance. Each transmission line is inspected annually to identify deficiencies. Identified
deficiencies are prioritized for maintenance based on the severity of deterioration observed in
the field. Corrective maintenance includes replacing components that have failed or where
failure is imminent, including broken poles and sagging conductor. Preventative maintenance
includes replacing components that are likely to fail within the next year, including poles and
crossarms with serious cracks.

The number of deficiencies addressed under the 7ransmission Line Maintenance program varies
annually. From 2017 to 2021, an average of 100 poles, 109 framing structures and 1,176
pieces of hardware were replaced annually due to corrective and preventative maintenance
requirements.

ASSESSMENT OF ALTERNATIVES

The Transmission Line Maintenance program is required to replace transmission line equipment
that has failed in-service or is at risk of failure. While alternative strategies, such as the
operation of mobile generation, are used to minimize customer outages during equipment
failure, there is no viable alternative to replacing failed transmission equipment as it is critical to
the operation of the transmission system used to provide service to customers.

The program also includes a component to accommodate third-party requests for relocating
sections or replacing sections of transmission lines, which cannot be deferred or re-paced.

RISK ASSESSMENT

The Transmission Line Maintenance program will mitigate risks to the delivery of reliable service
to customers by addressing transmission line equipment that has failed or is at risk of failure.

Transmission lines are the backbone of the electricity system providing service to customers.
Transmission lines are maintained to operate to a high standard of reliability and, as a result,
have not had a material impact on the average service reliability provided to customers in

52 Expenditures in 2018 were higher as a result of a higher amount of maintenance work being required in
comparison to the historical average. See the 2018 Capital Expenditure Report, Note 6.
53 There is one transmission line, designated as 3L, that operates at 33 kV.
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recent years.>* However, while the transmission system operates reliably overall, equipment
failures can result in significant customer outages. For example, an outage to transmission
lines 94L and 95L during a severe wind storm in March 2017 resulted in approximately

3.2 million outage minutes to customers on the Avalon Peninsula.

Newfoundland Power’s operations are exposed to increasing risks of equipment failures due to
the age of its transmission system.

Table 3 provides a summary of the age of the Company’s transmission lines.

Table 3

Transmission Line Age

Age (Years) 1-10  11-20 21-30 31-40 41-50 51-60 60-65 Total
Kilometres 271 273 109 168 787 385 89 2082
Percentage of Total 13% 13% 5% 8% 38% 19% 4%  100%

Approximately 23% of Newfoundland Power’s transmission lines have been in service for over
50 years. An additional 38% of transmission lines have been in service for between 41 and
50 years. As transmission lines age, annual maintenance of these assets will continue to be
critical to the provision of reliable service to customers.

Addressing deficiencies on the transmission system is essential to providing reliable service to
customers as the failure of a single transmission line component can result in outages to
thousands of customers. Equipment replaced under the 7ransmission Line Maintenance
program has either failed, is at imminent risk of failure or is likely to fail within the next year.

Table 4 summarizes the risk assessment of the 7ransmission Line Maintenance program.

Table 4

Transmission Line Maintenance Program
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Near Certain (5) High (25)

Based on this assessment, not proceeding with the 7ransmission Line Maintenance program
would pose a High (25) risk to the delivery of reliable service to customers.

5% Transmission line outages have contributed to an annual average of less than 30 outage minutes per customer
over the last five years.
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JUSTIFICATION

The Transmission Line Maintenance program is required to provide reliable service to customers
at the lowest possible cost as it permits the correction of deficiencies and failures on the
transmission system that have been identified through annual inspection and operating
experience.
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GENERATION - HYDRO
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Title: Mobile Hydro Plant Refurbishment

Asset Class: Generation — Hydro

Category: Project

Investment Classification: Renewal

Budget (Multi-Year): $1,666,000 in 2023; and $2,480,000 in 2024
PROJECT DESCRIPTION

The Mobile Hydro Plant Refurbishment project involves the refurbishment of the Mobile
hydroelectric plant (the “Mobile Plant” or the “Plant”). The Mobile Plant is located on the
Southern Shore of the Avalon Peninsula and has the second largest generating capacity of
Newfoundland Power’s 23 hydro plants.

The Mobile Hydro Plant Refurbishment project will be completed over two years and will
include:

(i) Upgrading the powerhouse building and constructing a building extension;
(i) Rehabilitating the powerhouse crane;

(iii) Upgrading the AC/DC distribution systems;

(iv)  Upgrading protection and control systems and the governor;

(V) Replacing the switchgear; and

(vi)  Overhauling the turbine and refurbishing the generator.

The design and procurement of replacement components will be completed in 2023. The Plant
will be taken out of service in June 2024, at which point components to be replaced or
refurbished will be removed. The Plant will be out of service for approximately 26 weeks while
the new components are installed and commissioned.

Additional information on this project is provided in report 4.2 Mobile Hydro Plant
Refurbishment filed with the Application.

PROJECT BUDGET

The budget for the Mobile Hydro Plant Refurbishment project is based on detailed engineering
estimates.
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Table 1 provides a breakdown of expenditures proposed for 2023 and 2024 for the Mobile
Hydro Plant Refurbishment project.

Table 1
Mobile Hydro Plant Refurbishment Project

2023/2024 Budget

(5000s)
Cost Category 2023 2024
Material 1,331 1,714
Labour - Internal 115 448

Labour - Contract - -

Engineering 170 181
Other 50 137
Total $1,666 $2,480

Proposed expenditures for the Mobile Hydro Plant Refurbishment project total $4,146,000, with
$1,666,000 in 2023 and $2,480,000 in 2024.

ASSET BACKGROUND

The Mobile Plant was commissioned in 1951 with a capacity of 11.0 MVA. The Plant is
connected to the Island Interconnected System at Mobile Substation and has provided 71 years
of reliable energy production. The Plant provides normal annual production of approximately
40.32 GWh, or 9.2% of the total normal hydroelectric production of Newfoundland Power.>>

The Mobile Plant is operated throughout the year as a source of low-cost energy for
Newfoundland Power’s customers. The Plant is routinely placed into service at the request of
Newfoundland and Labrador Hydro. The Plant also provides a reliability benefit to
approximately 4,500 customers on the Southern Shore of the Avalon Peninsula when
Transmission Line 24L is out of service and the area operates as an isolated system.

Upgrades completed to the Mobile Plant have been limited over the last decade due to an
arbitration process with the City of St. John’s that placed into question future ownership and
operation of the Mobile Plant. The upgrades completed over that time have largely focused on
the replacement of systems that failed or were at imminent risk of failure. In 2020, the City of
St. John’s and Newfoundland Power entered into a new 50-year lease for the rights to the
Mobile River watershed. The new lease ensures the Company’s customers will continue to be
supplied with low-cost production from the Plant until 2070.

5 Newfoundland Power retained Hatch in 2020 to conduct an updated Hydro Normal Production Review. The
review was completed in April 2021, setting the annual production for the Mobile Plant at 40.32 GWh.
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Newfoundland Power conducted a detailed condition assessment of the Mobile Plant. The
powerhouse building roof is leaking and existing heating and lighting systems are inadequate.
The Mobile Plant is the largest plant in Newfoundland Power’s system with obsolete protection
and control systems that do not allow for modern water management to maximize efficient
Plant production. The switchgear does not meet current arc flash ratings for this type of
equipment and the turbine and generator both require refurbishment.

ASSESSMENT OF ALTERNATIVES

Two alternatives were evaluated to address the deteriorated condition of the Mobile Plant:
(i) refurbish the Plant in 2023 and 2024; and (ii) defer refurbishment to future years.

As detailed in report 4.2, the assessment determined that the minimal benefit of deferring the
Mobile Plant refurbishment is outweighed by the potential costs associated with responding to
an in-service failure of the Plant if the project were to be deferred. In addition to these cost
dynamics, deferring the refurbishment would not address current safety risks including arc flash
hazards with the existing switchgear. It also would delay the realization of the operational
efficiencies that can be achieved by modernizing the Plant and implementing a water
management system to ensure efficient Plant production.

A lifecycle cost analysis confirmed that continued operation of the Mobile Plant will provide an
economic benefit for Newfoundland Power’s customers over the longer term.

RISK ASSESSMENT

The Mobile Hydro Plant Refurbishment project will provide an economic benefit to customers by
ensuring the continued production of low-cost energy.

The lifecycle cost analysis shows the Plant’s production provides a net benefit for customers of
between 5.14 ¢/kWh and 6.79 ¢/kWh. The present value of the cost of continued operation of
the Mobile Plant is $17.6 million. This compares to the cost of replacing the Plant’s production
of between $51.2 and $62.0 million.

Capital upgrades to the Mobile Plant have been limited over the last decade. A condition
assessment has identified numerous deficiencies within the Plant that could jeopardize the
Plant’s safe and reliable operation going forward, including obsolete protection and control
systems and antiquated switchgear. The generator is the oldest original single generator plant
remaining in service in the Company’s fleet of generating plants and a statistical analysis of
industry experience indicates that an in-service failure of the generator is likely based on its
age.
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Table 2 summarizes the risk assessment of the Mobile Hydro Plant Refurbishment project.

Table 2

Mobile Hydro Plant Refurbishment Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Mobile Hydro Plant Refurbishment project
would pose a High (20) risk to the delivery of least-cost service to customers.

JUSTIFICATION

The Mobile Hydro Plant Refurbishment project is required to provide reliable service to
customers at the lowest possible cost. The Mobile Hydro Plant continues to provide low-cost
energy to customers. Completing required upgrades to the Plant will ensure its continued
operation and the provision of low-cost energy to customers.
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Title: Sandy Brook Hydro Plant Generator Refurbishment
Asset Class: Generation — Hydro

Category: Project

Investment Classification: Renewal

Budget: $1,577,000

PROJECT DESCRIPTION

The Sandy Brook Hydro Plant Generator Refurbishment project involves refurbishing the
generator at the Sandy Brook hydroelectric plant (the “Sandy Brook Plant” or the “Plant”),
located on a tributary of the Exploits River. The project will include rewinding the generator
stator and re-insulating the generator rotor.

The Sandy Brook Hydro Plant Generator Refurbishment project will take approximately

24 weeks to complete. The project will be completed while the Plant is out of service for
replacement of the penstock.”® Procurement and design of the generator stator windings will
occur in early 2023. The rotor and exciter will be removed from the generator in the second
quarter, and reassembly will be completed by the end of the fourth quarter.

Additional information on this project is provided in report 4.1 Sandy Brook Hydro Plant
Generator Refurbishment filed with the Application.

PROJECT BUDGET

The budget for the Sandy Brook Hydro Plant Generator Refurbishment project is based on
engineering estimates.

5% The Sandy Brook Plant Penstock Replacement project was approved in Board Order No. P.U. 36 (2021).
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Sandy Brook Hydro
Plant Generator Refurbishment project.

Table 1
Sandy Brook Hydro Plant Generator

Refurbishment Project
2023 Budget

(5000s)
Cost Category 2023
Material 1,241
Labour - Internal 147

Labour - Contract -

Engineering 87
Other 102
Total $1,577

Proposed expenditures for the Sandy Brook Hydro Plant Generator Refurbishment project total
$1,577,000 for 2023.

ASSET BACKGROUND

The Sandy Brook Plant is located approximately 13 kilometres southwest of the Town of Grand
Falls-Windsor. The Plant was placed into service in 1963 with a capacity of 6.31 MW and has
provided 59 years of reliable energy production. The Plant has a normal annual production of
approximately 29.41 GWh, or 6.7% of the total normal hydroelectric production of
Newfoundland Power.>’

The Sandy Brook Plant is operated throughout the year as a source of low-cost energy for
Newfoundland Power’s customers. The Plant is operated to maximize energy production in an
efficient manner and is also routinely placed into service at the request of Newfoundland and
Labrador Hydro.

The Sandy Brook Plant’s generator, SBK-G1, was manufactured in 1963 and is original to the
Plant. The generator was last dismantled in 2001 when the turbine runner and wicket gates
were replaced. The stator and rotor were both cleaned at the time and the insulation
resistance was verified.

57 In 2020, Newfoundland Power retained Hatch to conduct an updated Hydro Normal Production Review. The
review was completed in April 2021 setting the annual production for the Plant at 29.41 GWh.
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ASSESSMENT OF ALTERNATIVES

Newfoundland Power identified and assessed two alternatives for the Sandy Brook Hydro Plant
Generator Refurbishment project. The alternatives included: (i) refurbishing the generator
while completing the penstock replacement in 2023; and (ii) deferring refurbishment of the
generator to a future year.

As detailed in report 4.1, the assessment determined that completing the generator
refurbishment in 2023 during penstock replacement is the least-cost alternative. The
assessment was based on the cost of purchasing more expensive replacement production if the
Plant were to be out of service in a future year, as well as the potentially higher capital costs
associated with an unplanned refurbishment if an in-service equipment failure were to occur.

An economic analysis was completed for the continued operation of the Plant as part of the
Company’s 2022 Capital Budget Application for the replacement of the Sandy Brook Plant
penstock. An updated analysis confirmed that operation of the Plant continues to provide an
economic benefit for customers.

RISK ASSESSMENT

The Sandy Brook Hydro Plant Generator Refurbishment project will provide an economic benefit
for customers by ensuring the continued production of low-cost energy.

An economic analysis of the Sandy Brook Plant completed in 2021 as part of the penstock
replacement showed that the benefits of the Plant’s production exceed the cost of production.>®
An updated economic analysis was completed in 2022 and confirmed the net benefit of Plant
production is still between 2.58 ¢/kWh and 4.61 ¢/kWh based on the most recent changes in
marginal costs.>°

The Sandy Brook Plant’s generator stator windings and rotor pole insulation are original and will
be 60 years old in 2023. The generator stator windings and rotor poles are amongst the oldest
remaining in service in Newfoundland Power’s fleet of generating plants. A statistical analysis
of industry experience indicates that an in-service failure of the generator is likely based on its
age. The frequent on/off cycling of the generator has led to thermal cycling and vibration,
which contributes to the deterioration of the insulating components of the stator and rotor.

%8 Details on the benefits of the Plant’s production are detailed in Table 3, Economic Evaluation Results on page
A-5 of Appendix A of the 2022 Capital Budget Application report 1.2 Sandy Brook Plant Penstock Replacement
and responses to Requests for Information CA-NP-078, NLH-NP-015, NLH-NP-019 and NLH-NP-022.

59 For the latest update on marginal costs, see Marginal Cost Update - 2021 Summary Report, March 7, 2022,
Appendix A, filed in response to Request for Information TC-IC-NLH-001, Attachment 1, as part of the utilities’
applications regarding the Electrification, Conservation and Demand Management Plan: 2021-2025.
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Table 2 summarizes the risk assessment of the Sandy Brook Hydro Plant Generator
Refurbishment project.

Table 2
Sandy Brook Hydro Plant Generator Refurbishment

Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Sandy Brook Hydro Plant Generator
Refurbishment project would pose a High (20) risk to the delivery of least-cost service to
customers.

JUSTIFICATION

The Sandy Brook Hydro Plant Generator Refurbishment project is required to provide reliable
service to customers at the lowest possible cost. The Sandy Brook Plant continues to provide
low-cost energy to customers. Completing required upgrades to the Plant in 2023 will minimize
plant downtime and ensure the continued provision of low-cost energy to customers.
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Title: Hydro Facility Rehabilitation

Asset Class: Generation — Hydro

Category: Project

Investment Classification: Renewal

Budget: $877,000

PROJECT DESCRIPTION

The Hydro Facility Rehabilitation project involves the replacement or refurbishment of
deteriorated plant components that have been identified through routine inspections, operating
experience and engineering studies. For 2023, the Hydlro Facility Rehabilitation project
includes:

(i)  West Country Pond Gatehouse Replacement — Capital expenditures of $112,000 are
required to replace the deteriorated gatehouse building structure at West Country Pond
as part of the Pierre’s Brook hydroelectric development. The building will be raised
above the dam crest to mitigate the risk of flood waters entering the building.
Deficiencies with existing steps and handrails will also be corrected. Design work will
be completed by the end of the second quarter and the replacement will be completed
by the fourth quarter of 2023.

(i)  Lockston Access Road Bridge Replacement — Capital expenditures of $306,000 are
required to replace the deteriorated access road bridge for the Lockston hydroelectric
development. Design work will be completed by the end of the second quarter and the
replacement will be completed by the fourth quarter of 2023.

(iii)  Generation Control Systems Upgrades — Capital expenditures of $459,000 are required
to replace obsolete protection and control systems at the Seal Cove hydroelectric
development.

PROJECT BUDGET

The budget for the Hydro Facility Rehabilitation project is based on engineering estimates for
the individual budget items.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Hydro Facility
Rehabilitation project.

Table 1
Hydro Facility Rehabilitation Project

2023 Budget

($000s)
Cost Category 2023
Material 605
Labour - Internal 38

Labour - Contract -

Engineering 131
Other 103
Total $877

Proposed expenditures for the Hydro Facility Rehabilitation project total $877,000 for 2023.
ASSET BACKGROUND

Newfoundland Power operates 23 hydro plants throughout its service territory that generate a
combined normal annual production of 438.4 GWh. These hydro plants provide low-cost
electricity for customers and contribute to capacity on the Island Interconnected System.
Newfoundland Power maintains reliable operation of its hydro plants through a combination of
annual inspections by plant operators, maintenance activities and replacement and
refurbishment projects. The three items proposed for refurbishment in 2023 are:

() West Country Pond Gatehouse ($112,000)

The West Country Pond gatehouse houses the mechanical gate operator for the intake
gate at the Pierre’s Brook hydroelectric development. The West Country Pond
gatehouse was constructed in 1980 using a timber frame, modified bitumen roofing
system, vinyl cladding, timber door and a concrete foundation.

A condition assessment determined the building’s timber framing is in poor condition
with mould and rot present throughout the structure. The roofing system is original to
the building and is severely deteriorated. The access step is constructed of timber and
has deteriorated. Replacement of the gatehouse is required.
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(i) Lockston Access Road Bridge ($306,000)

The Lockston access road was constructed in 1958 to permit access to the Lockston
hydroelectric development and Lockston Substation. The gravel roadway is
approximately 550 metres long and crosses water bodies at two locations. The existing
bridge structure was installed in 1980 and consists of timber beams and decking, metal
guide rails and rock filled timber crib abutments.

A condition assessment determined the structural timber has degraded over time and is
in poor condition. Additional midspan timber bracing has been added to avoid main
beam failure. The bridge abutments are in poor condition. The abutments are
constructed of rock filled timber cribs, which have failed and are partially crushed. The
rock fill ballast has been removed by flowing water and displaced downstream.
Replacement of the access bridge is required.

(iii)  Generation Control Systems ($459,000)

Newfoundland Power began upgrading protection and control systems at its
hydroelectric facilities in the early 2000s. This included modernizing the protection,
governor, generator excitation system and unit controls by converting from older
technology to modern digital systems.®® Prior to the 2000s, the Company installed
small Programmable Logic Controllers ("PLC") in hydroelectric facilities for dedicated
functions like alarm annunciation and telemetry display. Currently, 22 of 23
hydroelectric facilities rely on some form of PLC technology.®!

To maintain and support the legacy PLC technology, Newfoundland Power manages its
own spare parts inventory. The inventory includes replacement modules purchased
from the original equipment manufacturer when available and modules salvaged from
PLCs that get replaced through the Company’s capital upgrades.®? As the inventory of
specific modules and processors is depleted, the Company will need to replace the
existing PLC hardware with current technology, and place the salvaged modules into
the spare parts inventory.®3

To ensure reliable operation of the Company’s hydroelectric facilities, PLC modules and
processors require replacement as they fail. In situations where the Company has been
unable to obtain a replacement module from the original equipment manufacturer and
the inventory of spare parts has depleted, the proactive replacement of that PLC
technology becomes necessary.

60 Replacement parts for the older electromechanical technology were no longer available to maintain this vintage
of equipment. Additionally, the expertise necessary to work on the older technology was no longer being taught
to the current generation of technologists, resulting in a technical skills gap.

61 Morris Plant, upstream on the Mobile watershed, does not have PLC technology. The plant was built in the early
1980s and includes other digital protection and control systems, but not PLC technology.

62 The existing modules will be salvaged and included in an inventory of spare parts to address equipment failures
at other hydro plants that continue to use this obsolete equipment.

63 Replacing the existing PLC hardware with current technology will involve some engineering design effort, PLC
programming and potentially other changes to generator equipment interfaces.
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In 2023, the PLC system at the Seal Cove hydroelectric facility will be upgraded with
current PLC technology and the existing PLC processors and modules will be placed into
inventory.

RISK ASSESSMENT

The Hydro Facility Rehabilitation project will provide an economic benefit to customers by
ensuring the continued production of low-cost energy and will mitigate safety risks associated
with deteriorated plant infrastructure.

The Hydro Facility Rehabilitation project is an annual project that replaces deteriorated and
obsolete components that are at risk of failure. Replacing this equipment is necessary to
ensure the safe and reliable operation of the Company’s hydro plants, which provide an
economic benefit for customers.

The energy-related value of the production from Newfoundland Power’s hydro plants is
estimated at $12,938,000 annually, while the capacity-related value is estimated at $16,914,000
annually.®* When the Company’s hydro plants are out of service, the lost production must be
replaced by purchasing more expensive energy from Newfoundland and Labrador Hydro.

For 2023, the Hydro Facility Rehabilitation project will address deteriorated and obsolete
components at three facilities. The components to be addressed under the project include the
Lockston plant access bridge, West Country Pond plant gatehouse and Seal Cove plant PLC
technology. Combined, these three hydro plants represent 10% of the normal annual
production of Newfoundland Power. Failure of the components at these three facilities could
impede plant operations and result in safety hazards for employees. Based on the age and
condition of these components, the probability of failure is considered likely.

Table 2 summarizes the risk assessment of the 2023 Hydro Facility Rehabilitation project.

Table 2

Hydro Facility Rehabilitation Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Hydro Facility Rehabilitation project would
pose a Medium-High (16) risk to the delivery of least-cost service to customers.

64 Based on the most recent Marginal Cost Update - 2021 Summary Report, March 7, 2022, Appendix A, filed in
response to Request for Information TC-IC-NLH-001, Attachment 1, Electrification, Conservation and Demand
Management Plan 2021-2025.
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JUSTIFICATION

The Hydro Facility Rehabilitation project is required to provide reliable service to customers at
the lowest possible cost. Maintaining Newfoundland Power’s hydro plants requires the
replacement of deteriorated and failed equipment, components and systems. This includes the
replacement of the Lockston access bridge, Western Country Pond gatehouse and Seal Cove
PLC technology in 2023. Completing these upgrades will ensure the continued operation of
these hydro plants and the continued provision of low-cost energy to customers.
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Title: Hydro Plant Replacements Due to In-Service Failures
Asset Class: Generation — Hydro

Category: Program

Investment Classification: Renewal

Budget: $662,000

PROGRAM DESCRIPTION

The Hydro Plant Replacements Due to In-Service Failures program involves the refurbishment
or replacement of structures and equipment due to damage, deterioration, corrosion, technical
obsolescence, and in-service failure.

PROGRAM BUDGET

The budget for the Hydro Plant Replacements Due to In-Service Failures program is based on a
historical average. Historical annual expenditures under this program over the most recent five-
year period are expressed in current-year dollars as Adjusted Costs. The estimate for the budget
year is calculated by taking the average of the Adjusted Costs and inflating it using the GDP
Deflator for Canada for non-labour costs and the Company’s internal labour inflation rate for
labour costs. Effective 2023, labour costs associated with this program include a direct
allocation of amounts previously included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the Hydro Plant Replacements Due to In-Service
Failures program from 2018 to 2022.

Table 1
Hydro Plant Replacements Due to In-Service Failures Program

Historical Expenditures

(000s)

Year 2018 2019 2020 2021 2022F
Total $578 $573 $594 $630 $610
Adjusted Costs' S647 $629 S641 $643 $610

12022 dollars.

The average annual adjusted cost for the Hydro Plant Replacements Due to In-Service Failures
program was approximately $634,000 from 2018 to 2022.
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Table 2 provides a breakdown of the expenditures proposed for 2023 for the Hydro Plant
Replacements Due to In-Service Failures program.

Table 2

Hydro Plant Replacements Due to In-Service

Failures Program

2023 Budget

($000s)
Cost Category 2023
Material 463
Labour - Internal 124

Labour - Contract -

Engineering 18
Other 57
Total $662

Proposed expenditures for the Hydro Plant Replacements Due to In-Service Failures program

total $662,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Hydro Plant Replacements Due to
In-Service Failures program from 2017 to 2027.%
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Figure 1:
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65 For forecast annual expenditures for the Hydro Plant Replacements Due to In-Service Failures program, see the
2023-2027 Capital Plan, Appendix A, page A-5.
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Annual expenditures under this program averaged approximately $593,000 from 2017 to 2022,
or approximately $637,000 when adjusted for inflation. Annual expenditures are forecast to
average approximately $690,000 over the next five years.

ASSET BACKGROUND

Newfoundland Power operates 23 hydro plants throughout its service territory that generate a
combined normal annual production of 438.4 GWh. These hydro plants provide low-cost
electricity for customers and contribute to capacity on the Island Interconnected System.®®

In addition to contributing to low-cost energy production, Newfoundland Power’s hydro plants
also provide localized reliability benefits during planned and unplanned work on the
transmission system. For example, a trip on Newfoundland and Labrador Hydro’s radial
Transmission Line TL214 serving the Port Aux Basques area on December 19, 2020 resulted in
outage to approximately 5,300 customers. Operation of the Rose Blanche Hydro Plant in
response to this outage helped in avoiding approximately 122,000 customer outage minutes.

Of Newfoundland Power’s 23 hydro plants, 21 have been in service for over 50 years, including
four that have been in service for over 100 years. These plants are routinely inspected by plant
operators to identify deficiencies.

The Hydro Plant Replacements Due to In-Service Failures program involves the refurbishment
or replacement of structures and equipment due to damage, deterioration, corrosion, technical
obsolescence, and in-service failure. Replacements under this program are typically due to one
of two reasons: (i) emergency replacements where components fail and require immediate
replacement to return a unit to service; or (ii) observed deficiencies, where components are
identified for replacement due to risk of imminent failure, or for safety or environmental
reasons. Equipment replaced under this program includes civil infrastructure, instrumentation,
mechanical, electrical, and protection and controls equipment. This equipment is critical to the
safe and reliable operation of hydro plants and must be replaced in a timely manner.

RISK ASSESSMENT

The Hydro Plant Replacements Due to In-Service Failures program will provide an economic
benefit to customers by ensuring the continued production of low-cost energy and will mitigate
safety risks in plant operations.

The energy-related value of the production from Newfoundland Power’s hydro plants is
estimated at $12,938,000 annually, while the capacity-related value is estimated at $16,914,000
annually.s When the Company’s hydro plants are out of service, the lost production must be
replaced by purchasing more expensive energy from Newfoundland and Labrador Hydro.

6  The Company’s hydro plants are routinely placed in service at the request of Newfoundland and Labrador Hydro.
From 2017 through 2021, Newfoundland and Labrador Hydro requested operation of Newfoundland Power’s
generation on 352 occasions.

67 Based on the most recent Marginal Cost Update - 2021 Summary Report, March 7, 2022, Appendix A, filed in
response to Request for Information TC-IC-NLH-001, Attachment 1, Electrification, Conservation and Demand
Management Plan 2021-2025.
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Hydro Plant Replacements Due to In-Service Failures is Newfoundland Power’s corrective
maintenance program for its hydro plants. The program allows hydro plants to be returned to
service in a timely manner following equipment failure. The equipment replaced under the
program has either failed or is at imminent risk of failure. Equipment failures can impede plant
operations and result in safety hazards for employees working in the plants.

Table 3 summarizes the risk assessment of the Hydro Plant Replacements Due to In-Service
Failures program.

Table 3

Hydro Plant Replacements Due to In-Service Failures Program
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Near Certain (5) High (25)

Based on this assessment, not proceeding with the Hydro Plant Replacements Due to In-Service
Failures program would pose a High (25) risk to the delivery of least-cost service to customers.

JUSTIFICATION

The Hydro Plant Replacements Due to In-Service Failures program is required to provide
reliable service to customers at the lowest possible cost. The Company’s hydro plants continue
to provide low-cost energy for customers, localized reliability benefits and a contribution to
system capacity.
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GENERATION - THERMAL

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 131



Schedule B

2023 Capital Projects and Programs NP 2023 CBA
Title: Thermal Plant Replacements Due to In-Service Failures
Asset Class: Generation — Thermal

Category: Program

Investment Classification: Renewal

Budget: $335,000

PROGRAM DESCRIPTION

The Thermal Plant Replacements Due to In-Service Failures program involves the replacement
or refurbishment of deteriorated thermal plant components that are identified through routine
inspections, operating experience and engineering studies.

PROGRAM BUDGET

The budget for the Thermal Plant Replacements Due to In-Service Failures program is based on
a historical average. Historical annual program expenditures over the most recent five-year
period are expressed in current-year dollars as Adjusted Costs. The estimate for the budget year
is calculated by taking the average of the Adjusted Costs and inflating it using the GDP Deflator
for Canada for non-labour costs and the Company’s internal labour inflation rate for labour costs.
Effective 2023, labour costs associated with this program include a direct allocation of amounts
previously included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 shows the annual expenditures for the Thermal Plant Replacements Due to In-Service
Failures program from 2018 to 2022.

Table 1
Thermal Plant Replacements Due to In-Service Failures Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $408 $165 $333 $300 $307
Adjusted Cost' S457 $182 $361 S307 $307

12022 dollars.

The average annual adjusted cost for the 7hermal Plant Replacements Due to In-Service
Failures program was approximately $323,000 from 2018 to 2022.
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Table 2 provides the expenditures proposed for the 7Thermal Plant Replacements Due to In-
Service Failures program for 2023.

Table 2

Thermal Plant Replacements Due to

In-Service Failures Program

2023 Budget

($000s)
Cost Category 2023
Material 193
Labour - Internal 100

Labour - Contract -

Engineering 23
Other 19
Total $335

Proposed expenditures for the Thermal Plant Replacements Due to In-Service Failures program

total $335,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the 7hermal Plant Replacements Due to
In-Service Failures program from 2017 to 2027.58
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68 For forecast annual expenditures for the 7hermal Plant Replacements Due to In-Service Failures program, see
the 2023-2027 Capital Plan, Appendix A, page A-5.
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Annual expenditures for the Thermal Plant Replacements Due to In-Service Failures program
vary in response to failures experienced during a year.®® Annual expenditures under this
program averaged $293,000 from 2017 to 2022, or $315,000 when adjusted for inflation.
Annual expenditures are forecast to average approximately $349,000 over the next five years.

ASSET BACKGROUND

Newfoundland Power operates six thermal generating facilities that provide a combined

44.5 MW of emergency capacity for the Island Interconnected System. These thermal plants
are operated to supply customers during both planned and unplanned outages on the electrical
system. These are:

(i)  The Port Aux Basques Diesel Generator, which is a stationary unit that has been in
service for 53 years.

(i)  The Wesleyville Gas Turbine, which is a stationary unit that has been in service for
53 years.

(iii)  The Mobile Gas Turbine #1, which is a stationary unit that has been in service for
48 years.”?

(iv)  The Greenhill Gas Turbine, which is a stationary unit that has been in service for
47 years.

(v)  The Mobile Diesel Generator #3, which is a mobile unit and that been in service for
18 years.

(vi)  The Mobile Gas Turbine #2, which is a mobile unit that has been in service for
three years.

The Thermal Plant Replacements Due to In-Service Failures program consists of the
refurbishment or replacement of thermal plant structures and equipment due to damage,
deterioration, corrosion and in-service failure. This equipment is critical to the safe and reliable
operation of thermal generating facilities and must be replaced in a timely manner.

RISK ASSESSMENT

The Thermal Plant Replacements Due to In-Service Failures program will mitigate risks to the
delivery of reliable service to customers by maintaining the condition of thermal plants that are
operated to minimize customer outages.

Newfoundland Power’s thermal plants are routinely operated to supply customers, including
significant events resulting from severe weather. For example, the Mobile Gas Turbine
operated during planned maintenance in Summer 2020 to avoid approximately 17 million
customer outage minutes. Since 2017, the Company’s thermal plants have also been
dispatched over 100 times at the request of Newfoundland and Labrador Hydro to provide
capacity support for the Island Interconnected System.

8 Expenditures were higher in 2018 due to in-service failures at the Wesleyville Gas Turbine and Mobile Gas
Turbine #1 units. See the 2018 Capital Expenditure Report, Note 5. Expenditures in 2019 were lower as a
result of work requirements related to in-service failures being below the historical average. See the 2019
Capital Expenditure Report, Note 3.

70 Mobile Gas Turbine #1 is no longer considered mobile due to issues with the chassis and undercarriage as
described in the 2018 Capital Budget Application, report 1.2 Purchase Mobile Generation, page 4, Section 4.
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Thermal plants must be maintained in adequate condition to ensure they are available to
restore service to customers following outages. Equipment replaced under the Thermal Plant
Replacements Due to In-Service Failures program has either failed or is at imminent risk of
failure.

Table 3 summarizes the risk assessment of the 7hermal Plant Replacements Due to In-Service
Failures program.

Table 3
Thermal Plant Replacements Due to In-Service Failures
Program
Risk Assessment Summary
Consequence Probability Risk
Critical (5) Near Certain (5) High (25)

Based on this assessment, not proceeding with the 7hermal Plant Replacements Due to In-
Service Failures program would pose a High (25) risk to the delivery of reliable service to
customers.

JUSTIFICATION

The Thermal Plant Replacements Due to In-Service Failures program is required to provide
reliable service to customers at the lowest possible cost. Thermal generating facilities are
operated to provide reliable service to customers during planned and unplanned outages. The
refurbishment or replacement of equipment that has failed in service or is at imminent risk of
failure is necessary to ensure the continued operation of thermal generating facilities.
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Title: Application Enhancements

Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

Budget: $1,538,000

PROJECT DESCRIPTION

The Application Enhancements project includes the enhancement or replacement of five
software applications in 2023 to reduce costs to customers or improve customer service
delivery. These include:

) Digital Forms Portfolio Enhancement;

(i) Geographic Information System (“GIS”) Enhancement;
(iii)  Virtual Meeting System Replacement;

(iv)  Environment, Health and Safety System Replacement; and
(V) takeCHARGE Website Enhancements.

This project also includes an item for various minor enhancements to respond to unforeseen
requirements encountered throughout the year.

Execution of the 2023 Application Enhancements project will better enable Newfoundland Power
to meet customers’ service expectations at the lowest possible cost.

Additional information on this project is provided in report 5.1 2023 Application Enhancements
filed with the Application.

PROJECT BUDGET

The budget for the Application Enhancements project is based on cost estimates for the
individual budget items.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Application
Enhancements project.

Table 1
Application Enhancements Project

2023 Budget

(5000s)
Cost Category 2023
Material -
Labour - Internal 1141

Labour - Contract -

Engineering -
Other 397
Total $1,538

Proposed expenditures for the Application Enhancements project total $1,538,000 for 2023.

ASSET BACKGROUND

The items included under the 2023 Application Enhancements project are:

@)

(i)

Digital Forms Portfolio Enhancement ($163,000)

Newfoundland Power routinely seeks to digitize paper-based forms through its Digital
Forms Portfolio. The Digital Forms Portfolio Enhancement will digitize existing paper-
based forms for underground wire location services and meter record keeping.
Digitizing these forms will permit the creation of centralized databases, which will result
in more efficient record keeping and a reduction in manual processes.

GIS Enhancement ($335,000)

Newfoundland Power currently pays annual subscription fees of approximately $35,000
to provide employees with a GIS online portal containing information on the location of
electrical system assets. The Company’s current service agreement with its vendor
enables equivalent functionality to be delivered through an add-on to existing software,
known as GIS Enterprise.

The software vendor has indicated that all clients will be required to upgrade to GIS
Enterprise prior to their next system upgrade, which for Newfoundland Power is required
by 2026. By implementing GIS Enterprise in 2023, annual subscription fees of
approximately $35,000 will be eliminated and the mandatory software prerequisites for
the next upgrade of the Company’s GIS will have been completed.
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(1)

()

v)

(Vi)

Virtual Meeting System Replacement ($214,000)

Newfoundland Power has been using Cisco WebEXx as its virtual meeting solution since
2018. Annual user fees for Cisco WebEx are currently $75,000. Newfoundland Power
can implement Microsoft Teams as part of its existing Microsoft Enterprise Agreement
with no added annual licensing costs from the vendor. Replacing the Company’s
existing virtual meeting system with Microsoft Teams will eliminate annual user fees
associated with Cisco WebEx.

Environment, Health and Safety System Replacement ($303,000)

Costs to operate and maintain Newfoundland Power’s existing Environment, Health and
Safety System are expected to increase by approximately 25% in 2023. The Company
conducted a market survey and determined that alternative solutions exist that provide
comparable functionality with lower annual costs. The replacement of the existing
Environment, Health and Safety System with another commercially available solution will
result in lower costs to customers.

takeCHARGE Website Enhancement ($68,000)

This enhancement will update the takeCHARGE website to ensure customers continue to
have access to up-to-date information on customer energy conservation and
electrification initiatives. The takeCHARGE website has been an integral part of the
Company’s customer energy conservation programs since 2009. The website serves as
the primary communication channel to provide customers with information on available
programs, as well as energy conservation and electrification education and awareness
resources. There were over 290,000 visits to the takeCHARGE website in 2021.

Various Minor Enhancements ($455,000)

Various Minor Enhancements allows Newfoundland Power to respond to unforeseen
requirements that occur throughout the year, such as legislative and compliance
changes, and employee-identified enhancements designed to improve customer service
and operational efficiency. Continuation of this project allows these enhancements to be
completed as identified, which advances both operational efficiency and organizational
effectiveness in serving customers. The process of estimating the budget for Various
Minor Enhancements is based on the historical average cost of executing this work over
the most recent three-year period.

ASSESSMENT OF ALTERNATIVES

The application enhancements identified for 2023 will advance operational efficiency and
provide quantifiable cost savings for customers. Deferring the 2023 Application Enhancements
project would defer realizing these cost savings and customer service benefits. Deferring this
project is therefore not a viable alternative.
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RISK ASSESSMENT

The Application Enhancements project provides an economic benefit to customers by enhancing
software applications to reduce manual processes and by replacing software applications with
lower-cost alternatives.

Combined, the Digital Forms Portfolio Enhancement, Virtual Meeting System Replacement, and
Environment, Health and Safety System Replacement will provide a positive net present value
for customers of approximately $283,000. The GIS Enhancement will eliminate annual
subscription fees of $35,000. The takeCHARGE Enhancement will improve the information
available to customers on energy conservation and electrification, and the Various Minor
Enhancements item will provide flexibility to respond to opportunities to improve the Company’s
operating efficiency throughout the year. In addition to cost savings and customer service
improvements, implementing these items in 2023 will also provide improved record keeping for
auditing and regulatory compliance purposes and enhanced functionality to manage processes
necessary to maintain employee safety.

These cost savings and customer benefits have been confirmed through detailed assessments,
including net present value analyses. Newfoundland Power’s practice is to reflect these cost
savings in its revenue requirement as part of its general rate applications, thereby ensuring
customers benefit from the identified efficiencies.

Table 2 summarizes the risk assessment of the 2023 Application Enhancements project.

Table 2

Application Enhancements Project
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Near Certain (5) Medium-High (15)

Based on this assessment, not proceeding with the 2023 Application Enhancements project
would pose a Medium-High (15) risk to the delivery of least-cost service to customers.

JUSTIFICATION
The Application Enhancements project is required to provide reliable service to customers at the

lowest possible cost as it will permit operating efficiencies to be achieved that result in lower
overall costs to customers.
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Title: Shared Server Infrastructure

Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

Budget: $1,176,000

PROJECT DESCRIPTION

The Shared Server Infrastructure project includes the addition, upgrade and replacement of
computer hardware components and related technology associated with shared server
infrastructure and peripheral equipment. For 2023, there are three items required to improve
the functionality of Newfoundland Power’s shared server infrastructure: (i) Backup and Disaster
Recovery Infrastructure Replacement; (i) Server Infrastructure Upgrades; and (iii) Customer
Contact Centre Infrastructure Upgrade. Implementing this functionality will support the
performance and security of the computing hardware that underpins the operation of software
applications used in providing safe and reliable service to customers at least cost.

PROJECT BUDGET

The budget for the Shared Server Infrastructure project is based on cost estimates for the
individual budget items.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Shared Server
Infrastructure project.

Table 1
Shared Server Infrastructure Project

2023 Budget

(S000s)
Cost Category 2023
Material 495
Labour - Internal 376

Labour - Contract -

Engineering -
Other 305
Total $1,176

Proposed expenditures for the Shared Server Infrastructure project total $1,176,000 for 2023.
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ASSET BACKGROUND

Newfoundland Power uses a combination of information systems in the day-to-day provision of
reliable and responsive service to customers. The availability and performance of these
systems depends on the Company’s shared server infrastructure and peripheral equipment.

The Company’s shared server infrastructure is used for routine operation, testing, and disaster
recovery of the Company’s corporate applications. Newfoundland Power relies on these shared
servers to ensure the efficient operation of systems and applications used in the day-to-day
provision of service to customers. Management of these shared servers and their components
is essential to ensuring these applications operate effectively at all times.

Three upgrades are proposed for 2023:

(i) Backup and Disaster Recovery Infrastructure Replacement ($836,000)

The replacement of the Company’s backup infrastructure is necessary to ensure
business continuity and recovery abilities are effective. The Company relies on
computing systems to monitor and operate the electrical system, business systems,
and to provide customer service. The current backup and recovery system was
designed to meet industry practices of over a decade ago. The current system is not
designed to provide the necessary recovery features required in light of new
cybersecurity threats. By replacing the backup and recovery infrastructure with a
modern system, the Company will maintain its ability to recover systems from failure
and will ensure that business continuity is maintained in all scenarios.

(i)  Server Infrastructure Upgrades ($270,000)

Upgrades are required to extend the useful service life of existing server
infrastructure. Infrastructure upgrades for 2023 include installing additional
components to increase disk storage and expand processor and memory capacity to
accommodate growth in information storage needs and improve the performance of
Company applications.

(iii)  Customer Contact Centre Infrastructure Upgrade ($70,000)

The addition and replacement of infrastructure is required to support continued
operation of the Company’s Customer Contact System. The current infrastructure is
seven years old and at the end of its useful life. This item will ensure the Company
can maintain application reliability and performance to continue to provide customer
service.
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ASSESSMENT OF ALTERNATIVES

Each year, an assessment is completed to determine shared server infrastructure requirements.
The assessment involves identifying server infrastructure and peripheral equipment that either:
(i) requires lifecycle replacement based on age and risk of failure; (ii) can be upgraded to
extend its useful service life; (iii) must be added based on new computing requirements; or (iv)
requires upgrading as part of cybersecurity management. The annual assessment considers
multiple factors, including vendor support and product roadmaps, the current performance of
components, associated costs, the criticality of a component and the consequence in the event
of a failure.

Approximately 71% of proposed 2023 expenditures relate to the replacement of Newfoundland
Power’s Backup and Disaster Recovery Infrastructure. This critical infrastructure component
underpins the Company’s ability to recover from an infrastructure failure or a cybersecurity
incident. Deferring this upgrade would hinder cybersecurity management.

The remaining 29% of proposed 2023 expenditures relate to routine upgrades and additions to
Newfoundland Power’s shared server infrastructure. These upgrades are necessary to
accommodate growth in information storage needs, extend the service life of existing shared
servers, improve performance of Company applications and maintain vendor support. Deferring
these upgrades would threaten the secure and reliable operation of hardware and software
used in providing service to customers.

RISK ASSESSMENT

The Shared Server Infrastructure project will mitigate risks to the delivery of safe and reliable
service to customers.

Newfoundland Power’s shared server infrastructure enables the operation of software
applications used in providing service to customers, including the SCADA system, and the
storage of customer and Company information necessary to run those applications. Instability
within computing hardware could result in compromising customer or Company information,
losing a software that is critical to serving customers, or losing the ability to remotely control
and monitor the electrical system. The failure of a server could require several days to address.

Research by Gartner Inc. has indicated that servers have a useful life of approximately five
years.”t As a result of appropriate investments in its shared server infrastructure, the
Company'’s servers experience an average useful life of about seven years. The probability of
instability within computing hardware would be likely if computing hardware is not upgraded
and is extended beyond its expected useful service life.

71 Gartner Inc. is a leading provider of research and analysis on the global information technology industry.
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Table 2 summarizes the risk assessment of the Shared Server Infrastructure project.

Table 2

Shared Server Infrastructure Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Shared Service Infrastructure project would
pose a High (20) risk to the delivery of safe and reliable service to customers.

JUSTIFICATION

The Shared Server Infrastructure project is required to provide safe and reliable service to
customers at the lowest possible cost. Management of server equipment through this project is
essential to the secure and reliable operation of Company technologies used in the provision of
service to customers.
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Title: System Upgrades

Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

Budget: $962,000

PROJECT DESCRIPTION

The System Upgrades project involves upgrades to third-party software products that comprise
the Company’s information systems. System upgrades proposed for 2023 involve the following:

(i)  Quality Management module of the Company’s Contact Management System (“"CMS");
(i)  Human Resource Management System;
(iii)  Financial Management System;
(iv)  SCADA system; and
(v)  Database Management Software.

The System Upgrades project also includes an item for other minor software applications that
have either reached the end of vendor support, require bug fixes, security patches, or changes
to comply with technology, regulatory or legislative requirements.

PROJECT BUDGET

The budget for the System Upgrades project is based on cost estimates for the individual
budget items.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Systemn Upgrades
project.

Table 1
System Upgrades Project

2023 Budget

(S000s)
Cost Category 2023
Material -
Labour - Internal 687

Labour - Contract -

Engineering =
Other 275
Total $962
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Proposed expenditures for the System Upgrades project total $962,000 for 2023.
ASSET BACKGROUND

System upgrades, including the timing of required upgrades, are largely determined by the
third-party vendors for each system. As vendors release new versions of systems to improve
performance and address known issues, such as cybersecurity weaknesses, previous versions
may no longer be supported. Periodic system upgrades are required to ensure continued
vendor support and to minimize risks to customers. As the cybersecurity landscape continues
to evolve, software vendors have been required to increase the frequency of system upgrades.
Many vendors now require annual system upgrades or critical patches to maintain support.

The system upgrades proposed for 2023 are:

(i) CMS Quality Management Module Upgrade ($285,000)

This item involves upgrading the Quality Management module of the Company’s CMS to
a version that continues to be fully supported by the vendor.

Newfoundland Power’s CMS was installed in 2017. This CMS is the primary information
system used at the Company’s Customer Contact Centre to respond to customer
enquiries. On average, approximately 509,000 calls and 98,000 emails are received
from customers each year. The CMS accepts and automatically routes all incoming calls
and emails to Customer Service Representatives with the necessary skillsets to respond
effectively.

The Quality Management module of the CMS includes call and screen recording
capabilities. These capabilities are used for auditing customer interactions with
Customer Service Representatives. Interactions are audited on a regular basis to ensure
customers are receiving quality service and are also used for training and coaching
purposes. This helps ensure customer communications are handled in the most efficient
and effective manner.

Newfoundland Power’s current version of the CMS Quality Management module will no
longer be supported by the vendor as of December 2023. A system upgrade is required
to ensure that the CMS continues to operate in a stable and supported environment.
The project is anticipated to commence in February 2023 and will be completed in
September 2023.

(i) Human Resource Management System Upgrade ($122,000)

This item involves upgrading Newfoundland Power’s Human Resource Management
System to the latest version supported by the vendor.

Newfoundland Power’s Human Resource Management System was implemented in
2020. The system is used by the Company’s Human Resources and Finance
departments to manage employee information, payroll, benefits administration,
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(1)

()

employee self-service, recruitment and onboarding. The system is also used for retiree
benefits and payroll.

The Human Resource Management System is a vendor-managed product that requires
regular upgrades to maintain vendor support. Upgrades typically include bug fixes,
functionality upgrades, security upgrades and overall functional improvements. Failure
to comply with regular lifecycle upgrades to the system would result in the product
becoming unsupported by the vendor. Keeping current with the latest versions of
software helps protect employee information against evolving cybersecurity threats.

The project is anticipated to commence in January 2023 and will be completed in June
2023.

Financial Management System Upgrade ($110,000)

This item involves an upgrade to the Company’s Financial Management System to a
version that continues to be fully supported by the vendor.

Newfoundland Power’s Financial Management System was implemented in 2002. Itis
used on a daily basis to manage the Company’s financial resources, project accounting,
and procurement and inventory processes. The Financial Management System
communicates with other Company information systems to ensure the automatic flow of
information relating to purchasing functions, electronic invoicing and warehouse
management. This automation achieves efficiencies in the day-to-day management of
financial processes.

The Financial Management System was last upgraded in 2020. Since the last upgrade,
the vendor has introduced a new policy that requires upgrades on an annual cycle as
opposed to the previous upgrade cycle of every two to three years. An annual upgrade
is now required in order to receive vendor support, bug fixes and security updates
necessary to keep pace with evolving cybersecurity threats.

The project is anticipated to commence in May 2023 and will be completed in September
2023.

SCADA System Upgrade ($89,000)

This item involves upgrading the Company’s SCADA system to ensure system operations
benefit from the latest system and security updates available from the vendor.

Newfoundland Power’s current SCADA system was implemented in 2016. The SCADA
system is used by the Company’s System Control Centre to monitor and control the
electrical system on a real-time basis. Frequent functionality and security upgrades of
SCADA systems have become industry best practice. Newfoundland Power completes
annual upgrades of its SCADA system in accordance with industry best practice.
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(v)

(vi)

For 2023, the proposed upgrade of the Company’s SCADA system will ensure consistent
and effective system operation and will apply the latest security updates and available
features. The upgrade will ensure the SCADA system continues to provide real-time
monitoring and vital control of the Island Interconnected System. The project is
anticipated to commence in March 2023 and will be completed in July 2023.

Database Management Software Upgrade ($76,000)

This item involves upgrading Newfoundland Power’s Database Management Software to
the latest versions supported by the vendor.

The Company operates multiple versions of Database Management Software to support
over 80 database applications. The Database Management Software version selected
for an application is typically the latest version available from the vendor at the time of
implementation or upgrade.

One of Newfoundland Power’s Database Management Software versions will no longer
be supported by the vendor as of July 2024 and the underlying hardware reaches end of
life in October 2023. This Database Management Software affects six different
applications and databases that support applications in the operations, engineering and
human resources areas of the Company.

An upgrade of the Database Management Software is required in 2023 to address the
obsolete hardware and ensure continued vendor support of the software. Completing
the necessary hardware and software upgrades simultaneously allows for data migration
and testing to be completed concurrently. The upgrade will also apply the latest
database security patches to minimize any potential vulnerabilities. The project is
anticipated to commence in June 2023 and will be completed in September 2023.

Various Minor Upgrades ($280,000)

This item involves upgrading other minor software applications that have either reached
the end of vendor support, require bug fixes, security patches, or changes to comply
with technology, regulatory or legislative requirements.

Unstable and unsupported software products can negatively impact operating
efficiencies and customer service delivery. Maintaining the over 190 software
applications Newfoundland Power uses in providing service to customers requires
implementing a variety of minor system upgrades throughout the year. These upgrades
ensure continued vendor support, improve compatibility with different devices and
applications, minimize software vulnerabilities, remove outdated features, and improve
software stability.

New versions of third-party software products are generally designed to address
identified deficiencies, thereby improving performance and allowing the Company to
take advantage of new functionality. New software versions also typically include
cybersecurity improvements. Newfoundland Power assesses these security
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improvements to ensure the Company maintains a secure computing environment. The
timing of the upgrades is based on a review of the risks and operational experience of
the systems under consideration.

The process of estimating the budget for Various Minor Upgrades is based on the
historical average cost of executing this work over the most recent three-year period.

ASSESSMENT OF ALTERNATIVES

In considering whether to complete a system upgrade, Newfoundland Power considers the
criticality of the system to its operations, the benefits of the upgrade, and whether the upgrade
is required to maintain vendor support.

Certain upgrades are relatively minor, do not address material issues with the software, and are
not required to maintain vendor support. These software versions can often be skipped and a
system upgrade can be deferred to a future version. Other times, a software version provides
critical cybersecurity patches, is required as a condition of maintaining vendor support, or
provides material improvements in system performance. These upgrades cannot typically be
deferred to a future version without threatening system security or performance.

Vendor-mandated upgrades periodically involve major new releases. These upgrades can be
substantial in scope and cost, involving substantive changes to a system’s architecture, user
interface or functionality. When substantial system upgrades are required, Newfoundland
Power will consider whether implementing an alterative software product would be lower cost
than upgrading existing software.

The upgrades proposed for 2023 are required to maintain the reliability, security and vendor
support of Company information systems. These upgrades cannot be deferred without
compromising the safe and reliable operation of information systems. The individual upgrades
proposed range in cost from approximately $76,000 to $285,000 and do not constitute major
product releases that warrant consideration of system replacement. Completing the required
system upgrades in 2023 is therefore the only viable alternative.

RISK ASSESSMENT

The System Upgrades project is necessary to mitigate risks to the delivery of safe and reliable
service to customers by maintaining the security and performance of Company information
systems.

Each of the systems to be upgraded in 2023 is essential to Newfoundland Power’s operations.
The criticality of the SCADA system necessitates annual upgrades to maximize system
performance and security. Upgrades of the Financial Management System, Database
Management Software, Human Resource Management System and CMS Quality Management
Module are necessary to ensure continued vendor support and to provide for the latest security
patches and bug fixes for those systems. Ensuring continued vendor support mitigates risks
associated with system failures.
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Failure of these systems would have serious consequences to the delivery of safe and reliable
service to customers. As examples, a security failure of the SCADA system could expose the
electrical system to external interference, and a security failure of the Human Resource
Management System could compromise employees’ personal information.

System upgrades are becoming more frequent due to changes in vendor requirements and the
need to manage cybersecurity risks. The system upgrades proposed for 2023 are necessary to
mitigate risks of information system failure by implementing the latest bug fixes and
cybersecurity patches and maintaining vendor support. As these improvements address known
issues with information systems, such as cybersecurity vulnerabilities, the probability of failure
is considered likely if these upgrades are not completed.

Table 2 summarizes the risk assessment of the 2023 Systermn Upgrades project.

Table 2

System Upgrades Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the 2023 Systermn Upgrades project would pose a
Medium-High (16) risk to the delivery of safe and reliable service to customers.

JUSTIFICATION

The System Upgrades project is required to ensure the secure and reliable operation of
information systems that are essential to the delivery of service to customers. The proposed
upgrades will implement the latest bug fixes and cybersecurity patches available from the
vendors and ensure vendor support is maintained for those systems.
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Title: Cybersecurity Upgrades

Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

Budget: $882,000

PROJECT DESCRIPTION

The Cybersecurity Upgrades project involves upgrades to the Company’s cybersecurity
infrastructure. Proposed 2023 capital expenditures include new technologies to reduce risk and
enhance security in the areas of network and firewall security in operation technologies and
SCADA environments, and endpoint/server security and hardening.

PROJECT BUDGET

The budget for the Cybersecurity Upgrades project is based on cost estimates for the individual
budget items.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Cybersecurity
Upgrades project.

Table 1
Cybersecurity Upgrades Project

2023 Budget

(S000s)
Cost Category 2023
Material 160
Labour - Internal 502

Labour - Contract -

Engineering -
Other 220
Total $882

Proposed expenditures for the Cybersecurity Upgrades project total $882,000 for 2023.
ASSET BACKGROUND
Electrical system assets are operated using a combination of physical and technology

infrastructure. Physical infrastructure includes components such as protection and control
systems. Technology infrastructure includes components such as networks, software and data.
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Protecting this infrastructure from threats, including cybersecurity threats, is critically important
to the day-to-day provision of safe and reliable service to customers.

RISK ASSESSMENT

The Cybersecurity Upgrades project will mitigate risks to the delivery of safe and reliable service
to customers by protecting Newfoundland Power’s operations and the electrical system against
cybersecurity threats.

The risk of cybersecurity incidents has increased materially for utilities as a result of the
widespread use of technology. Worldwide spending on cybersecurity is forecast to grow. A
2021 global survey conducted by Gartner Inc., a leading technology advisory firm, indicated
that cybersecurity is a top priority for new spending among corporations, with 61% of surveyed
companies reporting increased investment.”?

Newfoundland Power continually assesses its infrastructure to identify measures to improve the
Company'’s cybersecurity. The cybersecurity measures identified for implementation in 2023 will
enhance the security of customer and Company information and help protect Newfoundland
Power’s operations from external interference. A cybersecurity incident could expose the
electrical system to external interference or compromise the security of customer or Company
information.

Cybersecurity threats are continuously evolving and becoming more sophisticated. Continual
improvements in cybersecurity resilience and response capabilities are necessary to respond to
this evolving threat.

Table 2 summarizes the risk assessment of the Cybersecurity Upgrades project.

Table 2

Cybersecurity Upgrades Project
Risk Assessment Summary

Consequence Probability Risk

Critical (5) Likely (4) High (20)

Based on this assessment, not proceeding with the Cybersecurity Upgrades project would pose
a High (20) risk to the delivery of reliable service to customers.

JUSTIFICATION
The Cybersecurity Upgrades project is required to maintain safe and reliable service to

customers as investments in cybersecurity are essential to protecting customer and Company
information and protecting the electricity system from external interference.

72 See Gartner Inc., Gartner Forecasts Worldwide Security and Risk Management Spending to Exceed $150 Billion
in 2021, May 17, 2021.
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Title: Network Infrastructure

Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

Budget: $419,000

PROJECT DESCRIPTION

The Network Infrastructure project involves the addition of network components that provide
employees with access to applications and data used in providing efficient and effective service
to customers.

For 2023, this project includes the replacement of network and Voice over Internet Protocol
("VOIP") equipment that has reached the end of its service life and will no longer receive
updates from the manufacturer to mitigate cybersecurity vulnerabilities. Devices to be replaced
include routers and switches for the Company’s offices, substations and mobile fleet.

PROJECT BUDGET

The budget for the Network Infrastructure project is based on cost estimates for the individual
budget items.

Table 1 provides a breakdown of expenditures proposed for 2023 for the Network Infrastructure
project.

Table 1
Network Infrastructure Project

2023 Budget

(S000s)
Cost Category 2023
Material 100
Labour - Internal 189

Labour - Contract -

Engineering -
Other 130
Total $419

Proposed expenditures for the Network Infrastructure project total $419,000 for 2023.
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ASSET BACKGROUND

Network components, such as routers and switches, interconnect shared servers and personal
computers throughout the Company’s operations. These components enable the transport of
SCADA, VOIP, corporate and customer service data. In addition to traditional wired network
technologies, the Company has increased its use of wireless communications technologies in
recent years in trucks and substations for mobile fleet and employees.

RISK ASSESSMENT

The Network Infrastructure project will mitigate risks to the delivery of safe and reliable service
to customers by enabling the transport of data necessary for employees to communicate and
use Company information systems.

The reliability and availability of network infrastructure is essential to providing service to
customers. Failure or loss of this infrastructure could result in a loss of communication among
employees or the loss of critical information, including visibility of the status of the electrical
system. The failure of network components can require several hours to repair. Network
components can also create cybersecurity vulnerabilities when they become obsolete.

The Network Infrastructure project replaces network components that have reached the end of
their useful service lives and will no longer receive updates from the vendors. The probability
of failure of network components replaced under this program is therefore likely.

Table 2 summarizes the risk assessment of the Network Infrastructure project.

Table 2

Network Infrastructure Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Network Infrastructure project would pose a
Medium-High (16) risk to the delivery of reliable service to customers.

JUSTIFICATION
The Network Infrastructure project is required to provide reliable service to customers at the

lowest possible cost as it permits the replacement of obsolete network equipment that is
essential to the Company’s day-to-day operations.
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Title: Personal Computer Infrastructure

Asset Class: Information Systems

Category: Program

Investment Classification: General Plant

Budget: $600,000

PROGRAM DESCRIPTION

The Personal Computer Infrastructure program is necessary for the replacement or upgrade of
personal computers (“PCs”) that have reached the end of their service lives. This program also
includes the replacement of peripheral equipment, including monitors, mobile devices, and
workgroup printers.

A total of 146 PCs are estimated to be replaced in 2023. Mobile units (e.g. laptops and tablets)
currently account for nearly all PC replacements. The purchase of mobile units enables greater
flexibility for Newfoundland Power’s workforce to work remotely.

PROGRAM BUDGET

The cost for this program is estimated on the basis of historical expenditures and cost estimates
for individual budget items. Historical annual program expenditures over the most recent three-
year period are used to approximate costs per PC. These costs are then multiplied by the
quantity of PC to be purchased.

Quantities are forecast by identifying the number of unit replacements resulting from lifecycle
retirements and the number of new units required to accommodate new software applications
or operational requirements. Once the unit price estimates and quantities have been
determined, labour costs associated with procuring and installing the units are estimated based
on experience and historical pricing.

Table 1 provides the annual expenditures for the Personal Computer Infrastructure program
from 2018 to 2022.

Table 1
Personal Computer Infrastructure Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $480 $500 S648 $531 $615

Expenditures for the Personal Computer Infrastructure program averaged approximately
$555,000 annually from 2018 to 2022.

Newrfoundland Power Inc. — 2023 Capital Budget Application Page | 155



2023 Capital Projects and Programs

Schedule B
NP 2023 CBA

Table 2 provides a breakdown of expenditures proposed for 2023 for the Personal Computer

Infrastructure program.

Table 2

Personal Computer Infrastructure Program

2023 Budget

(5000s)
Cost Category 2023
Material 440
Labour - Internal 120

Labour — Contract -

Engineering =
Other 40
Total $600

Proposed expenditures for the Personal Computer Infrastructure program total $600,000 for

2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Personal Computer Infrastructure
program from 2017 to 2027.73
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73 For forecast annual expenditures for the Personal Computer Infrastructure program, see the 2023-2027 Capital
Plan, Appendix A, page A-6.
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Annual expenditures under the Personal Computer Infrastructure program reflect a transition to
mobile units in 2020 in response to the COVID-19 pandemic.”* Annual expenditures averaged
approximately $545,000 from 2017 to 2022. Annual expenditures are forecast to average
approximately $614,000 over the next five years.

ASSET BACKGROUND

Newfoundland Power maintains a network of computers, servers, information systems and
other hardware and software, including over 700 PCs. Specifications for replacement PCs and
peripheral equipment are reviewed annually to ensure the personal computing infrastructure
remains effective. Industry best practices, technology trends, and the Company’s experience
are considered when establishing specifications.

74 Expenditures in 2020 were higher as a result of the COVID-19 pandemic, which resulted in a requirement to
purhase an increased quantity of mobile computers to facilitate work-from-home arrangements and an increase
in the cost of units. See the 2020 Capital Expenditure Report, Note 8.
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Table 3 outlines the PC additions and retirements from 2017 to 2022, as well as the planned
additions and retirements for 2023.

Table 3

PC Additions and Retirements
(2017—2023F)

Retirement

Year Unit Additions Total
Desktop 80 99 405
2017 Mobile 91 94 322
Total 171 193 727
Desktop 45 45 405
2018 Mobile 110 110 322
Total 155 155 727
Desktop 56 43 418
2019 Mobile 85 85 322
Total 141 128 740
Desktop 21 60 379
2020 Mobile 160 121 361
Total 181 181 740
Desktop 0 46 333
2021 Mobile 141 95 407
Total 141 141 740
Desktop 10 78 265
2022F Mobile 136 68 475
Total 146 146 740
Desktop 5 15 255
2023F Mobile 141 131 485
Total 146 146 740

A total of 751 PCs were retired from 2018 to 2022, with 764 PC additions over that period.
Approximately 83% of PC additions since 2018 were mobile units. Mobile units provide greater
flexibility in managing Newfoundland Power’s workforce, including work-from-home

arrangements.
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RISK ASSESSMENT

The Personal Computer Infrastructure program will mitigate risks to the delivery of reliable
service to customers.

PCs are used to operate the electrical system, manage field operations and provide customer
service delivery in an effective and efficient manner. A total of 146 PCs are expected to require
replacement in 2023, representing approximately 20% of Newfoundland Power’s PC
infrastructure used in providing service to customers. The replacement of PCs and associated
equipment is necessary when it reaches the end of its useful service life. Failure to replace PCs
that are at end of life could impede the delivery of service to customers, including responses to
customer trouble calls and other enquiries.

Historically, Newfoundland Power has achieved a five-year lifecycle for its PCs before they
require replacement. This compares to an industry average of three to five years.”> Extending
PCs beyond the upper limit of typical industry experience would result in failure becoming likely.

Table 4 summarizes the risk assessment of the Personal Computer Infrastructure program.

Table 4

Personal Computer Infrastructure Program
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Personal Computer Infrastructure program
would pose a Medium-High (16) risk to the delivery of reliable service to customers.

JUSTIFICATION

The Personal Computer Infrastructure program is required to provide reliable service to
customers at the lowest possible cost as it permits the replacement of PCs and other equipment
that have reached the end of their useful service lives. These PCs are essential to the
Company'’s operations and provision of customer service.

7> See Recommended Life Spans to Guide PC, Mobile and Other Device Replacement Strategies, Gartner Inc.,
March 31, 2021.
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TELECOMMUNICATIONS
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Title: Communications Equipment Upgrades

Asset Class: Telecommunications

Category: Program

Investment Classification: General Plant

Budget: $118,000

PROGRAM DESCRIPTION

The Communications Equipment Upgrades program is necessary to ensure the continued
integrity of the Company’s operational voice systems and the remote monitoring and control of
field devices. These voice, monitoring and control systems allow the Company to provide
acceptable levels of customer service and achieve operational efficiencies.

The 2023 program involves the replacement or upgrade of communications equipment,
including radio communications equipment associated with electrical system operations, and
data communications equipment providing remote monitoring and control capabilities
associated with the Company’s SCADA system.

PROGRAM BUDGET

The budget for the Communications Equipment Upgrades program is based on a historical
average. Historical annual program expenditures over the most recent five-year period are
expressed in current-year dollars ("Adjusted Cost"). The estimate for the budget year is
calculated by taking the average of the Adjusted Costs and inflating it using the GDP Deflator
for Canada for non-labour costs and the Company’s internal labour inflation rate for labour
costs. Effective 2023, labour costs associated with this program include a direct allocation of
amounts previously included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the Communications Equipment Upgrades
program from 2018 to 2022.

Table 1
Communications Equipment Upgrades Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $98 $112 $112 §74 $114
Adjusted Cost' $109 $123 $119 $76 S114

12022 dollars.

The average adjusted annual cost for the Communications Equjpment Upgrades program was
approximately $108,000 from 2018 to 2022.
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Table 2 provides a breakdown of expenditures proposed for 2023 for the Communications
Equipment Upgrades program.

Table 2
Communications Equipment Upgrades Program

2023 Budget

($000s)
Cost Category 2023
Material 73
Labour - Internal 12

Labour — Contract -

Engineering 23
Other 10
Total $118

Proposed expenditures for the Communications Equipment Upgrades program total $118,000
for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Communications Equipment
Upgrades program from 2017 to 2027.7¢

Figure 1
Communications Equipment Upgrades Program Expenditures
(2017 - 2027F)
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76 For forecast annual expenditures for the Communications Equipment Upgrades program, see the 2023-2027
Capital Plan, Appendix A, page A-9.
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Annual expenditures under this program averaged approximately $104,000 from 2017 to 2022,
or approximately $111,000 when adjusted for inflation. Annual expenditures are forecast to
average approximately $124,000 over the next five years.

ASSET BACKGROUND

The Company has mobile radio, portable radio, base station radio and radio console equipment
in service providing operational voice communications for field staff. The radio equipment is
used for communications between: (i) field staff working in multiple crews; (ii) field staff and
operations centres; and (iii) field staff and the System Control Centre.

Data communications equipment is used to link the monitoring and control technologies on
distribution lines, in substations, and in hydro plants to the SCADA system at the System
Control Centre. A variety of different technologies are used to provide these data
communication links depending on local conditions and available service offerings from
telecommunications providers. The technologies used include land line communications, fibre
optic communications and wireless communications.

Over time, this voice and data communications equipment fails in service, becomes obsolete or
no longer supports the most cost-effective service offering from telecommunications providers.
The criteria for replacing or upgrading communications equipment is based on: (i) in-service
equipment failures as equipment deteriorates over time; (ii) obsolescence as technology evolves
and is no longer supported; and (iii) manufacturers’ recommendations for firmware upgrades or
cybersecurity upgrades.

RISK ASSESSMENT

The Communications Equipment Upgrades program will mitigate risks to the delivery of safe
and reliable service to customers resulting from the use of deteriorated or obsolete
communications equipment.

Should communications equipment fail, Newfoundland Power would be required to dispatch
employees to physically monitor and operate field devices. Since communications equipment
allows these functions to be completed remotely in real time, dispatching employees to
undertake the same function would increase costs to customers and increase the time required
to respond to customer outages. Failure of communications equipment could also result in a
loss of communication among employees working in the field, which can pose safety risks to
employees working with energized equipment. The equipment identified for replacement under
this program has failed, become obsolete or is deteriorated.
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Table 3 summarizes the risk assessment of the Communications Equipment Upgrades program.

Table 3

Communications Equipment Upgrades Program
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Near Certain (5) Medium-High (15)

Based on this assessment, not proceeding with the Communications Equipment Upgrades
program would pose a Medium-High (15) risk to the delivery of safe and reliable service to
customers.

JUSTIFICATION

The Communications Equipment Upgrades program is required to provide reliable service to
customers at the lowest possible cost as it permits the replacement of failed, obsolete or
deteriorated telecommunications equipment. Adequate telecommunications equipment is
essential for the safe and efficient operation of field crews working to provide service to
customers.
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GENERAL PROPERTY
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Title: Company Building Renovations

Asset Class: General Property

Category: Project

Investment Classification: General Plant

Budget: $741,000

PROJECT DESCRIPTION

The Company Building Renovations project involves undertaking renovations of two
Newfoundland Power facilities in 2023:

(i)  Port Aux Basques District Building — Capital improvements are required to replace
deteriorated and deficient building components. The building parking lot will be
repaved and front and rear entrance systems will be replaced to address
deterioration. A heat recovery ventilator, associated ductwork and a mini-split heat
pump will be installed to address deficiencies with building ventilation and air
conditioning. A new electrical panel and backup power supply will be installed to
address capacity limitations and meet current standards.

(i)  Kenmount Road Office Building — Capital improvements are required to reconfigure a
largely vacant server room to provide additional workspaces for personnel in the
Technology Department. Reconfiguring the existing space will require removing a
fire suppression system, wall and components specific to server operations. A new
flooring system, lighting and electrical equipment will be installed and the existing
heating, ventilation and air conditioning system will be modified to be suitable for a
workspace. A dedicated space will be constructed to house the remaining server
infrastructure.

The design work for both projects will be completed by the end of the first quarter of 2023.
Procurement will occur during the second quarter. Construction will begin in the third quarter
and will be completed by the end of the fourth quarter.

PROJECT BUDGET

The budget for the Company Building Renovations project is based on engineering estimates of
individual budget items.
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Table 1 provides a breakdown of expenditures proposed for 2023 for the Company Building
Renovations project.

Table 1
Company Building Renovations Project

2023 Budget

($000s)
Cost Category 2023
Material 490
Labour - Internal 11

Labour - Contract -

Engineering 114
Other 126
Total S$741

Proposed expenditures for the Company Building Renovations project total $741,000 for 2023.
ASSET BACKGROUND

Newfoundland Power maintains 19 area and district office buildings throughout its service
territory. These buildings serve as the base of operations for employees working to provide
service to customers. As building components deteriorate and operational requirements evolve,
there is an ongoing requirement to upgrade or replace equipment and systems at these
facilities to extend their useful service lives.

) Port Aux Basques District Building ($482,000)

The Port Aux Basques District Building is a satellite site for Newfoundland Power’s
Stephenville area operations. The building was constructed in 1982 and is the base of
operations for eight employees and equipment necessary to serve customers in the
area.”” Employees at the district building provide field service to approximately 5,300
customers from South Branch to Rose Blanche.

A condition assessment of the building was completed. The condition assessment
showed the building parking lot has deteriorated. The asphalt parking lot was
originally paved in 1990. Maintenance has been completed in the form of asphalt
patches. The asphalt is now experiencing severe cracking and is in poor condition.

77 Upgrades completed since building construction include improvements to the building envelope in 2011, a roof
replacement in 2013, modifications to the door slab in the front entrance in 2016, and the construction of a new
washroom and storage facility in 2019.
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The building envelope consists of asphalt shingles, metal fascia, vinyl soffit, metal
eavestrough, metal cladding and architectural brick. The majority of these
components have been replaced since 2011. The architectural brick is original to the
building. It is in poor condition and is showing signs of failure.

The condition assessment also identified deterioration of the entrance systems,”®
which are original to the building, and deficiencies with the building’s ventilation and
air conditioning systems.” The building’s electrical panel is at capacity with no room
for additions and is located in a non-fire separated room. The building’s backup
emergency power is supplied by a portable generator with no transfer switch or
dedicated uninterruptible power supply ("UPS”) panel. Therefore the unit does not
comply with the National Electrical Code.

Kenmount Road Office Building ($259,000)

The Kenmount Road Office Building is Newfoundland Power’s corporate headquarters
in St. John’s. The building was originally constructed in 1969 and was expanded in
1980 to include two additional floors. Various functions of the Company are located at
the building, including Technology, Finance, Human Resources, and Engineering.

The basement floor of the building is original construction and is used by the
Technology Department. Work requirements for the Technology Department have
increased in recent years due to increasing support and maintenance requirements for
operations technologies, including cybersecurity requirements. Additional staff have
been added to meet these requirements, resulting in the need for additional office
space. In 2023, the Department is forecast to increase by three full-time equivalent
positions.

The basement floor of the building previously housed the main server infrastructure
for the Company. This equipment was located in a large server room specifically
constructed for that purpose. As technology evolved and became smaller, less space
was required to store it. The existing server room is now largely vacant with a small
number of servers remaining to support building operations.

A condition assessment of the space was completed in 2021 to identify capital
improvements required to reconfigure the vacant server room into office space. The
assessment determined that certain equipment specific to server rooms is not suitable
for employee workspaces and must be removed. This includes the existing fire
suppression system, electrical components, ventilated raised tile flooring system and
heating, ventilation and air condition system. A wall separating the server room from
the remainder of the Technology Department can be removed and the remaining
servers can be relocated elsewhere in the building.

78

79

The entrance systems, with the exception of the door slab which was replaced in the front entrance in 2016, are
in poor condition.

The ventilation system consists of exhaust fans for a bathroom and locker room. There is no ventilation
provided throughout the rest of the building and no supply of fresh air. Air conditioning is provided by two wall
mounted units. Both units have failed.
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RISK ASSESSMENT

The Company Building Renovations project will mitigate risks associated with the safe and
reliable delivery of service to customers by maintaining adequate workspaces for employees.

The Port Aux Basques District Building allows Newfoundland Power to maintain a reasonable
response time to trouble calls received from customers on the southwest coast of the Province.
The Company targets a two-hour response time to customer trouble calls. The time required to
travel from the next closest operations centre in Stephenville to Rose Blanche during normal
weather conditions is 2.5 hours. Correcting deteriorated and deficient equipment at the Port
Aux Basques facility is necessary to maintain the facility as an adequate workspace for
employees.

The basement floor of the Kenmount Road Office Building serves as the base of operations for
the Company’s Technology Department. The Technology Department supports the operation
and maintenance of software and hardware essential to the provision of safe and reliable
service to customers. Work requirements for the department have increased in recent years
due to the increased use of technology and associated cybersecurity requirements.
Reconfiguration of a largely vacant server room is necessary to create additional workspaces for
personnel in the Technology Department.

Not proceeding with the renovations proposed for 2023 could expose employees to safety
hazards due to deteriorated building components or hinder the Company’s inability to meet
current operational requirements due to space constraints. This could result in a deterioration
in Newfoundland Power’s response time to customers or reduced support for Company
information systems. The deficiencies identified for correction have been verified through
condition assessments and assessments of operational requirements and are therefore likely to
result in disruptions to Newfoundland Power’s operations if left unaddressed.

Table 2 summarizes the risk assessment of the Company Building Renovations project.

Table 2

Company Building Renovations Project
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Likely (4) Medium-High (12)

Based on this assessment, deferring the Company Building Renovations project would pose a
Medium-High (12) risk to the delivery of safe and reliable service to customers.

JUSTIFICATION

The Company Building Renovations project is required to maintain safe and adequate facilities
necessary to provide service to customers. Components of the Port Aux Basques District
Building are deteriorated or deficient and must be replaced to maintain the safety and adequacy
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of the facility for employees. The basement floor of the Kenmount Road Office Building
requires reconfiguration to adequately meet increased operational requirements in the
Technology Department.
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Title: Physical Security Upgrades

Asset Class: General Property

Category: Project

Investment Classification: General Plant

Budget: $576,000

PROJECT DESCRIPTION

The Physical Security Upgrades project involves upgrading physical security infrastructure at
Newfoundland Power’s facilities throughout its service territory.

Security upgrades will be performed in 10 substations throughout 2023 to deter the entry of
unauthorized persons and reduce the likelihood of copper theft. Substation security upgrades
will include the installation of surveillance and alarm systems to deter theft and vandalism.
Upgrades to security infrastructure will also be performed at three Company facilities and
typically include improvements in public entrances, security fencing, access control gates and
security surveillance systems. Security upgrades also include the installation of video streaming
to monitor the security of eight hydro plant facilities.

PROJECT BUDGET

The budget for the Physical Security Upgrades project is based on engineering estimates of
individual budget items.

Table 1 provides a breakdown of the proposed expenditures for the Physical Security Upgrades
project for 2023.

Table 1
Physical Security Upgrades Project

2023 Expenditures

($000s)
Cost Category 2023
Material 460
Labour - Internal 18

Labour - Contract -

Engineering 78
Other 20
Total $576

Proposed expenditures for the Physical Security Upgrades project total $576,000 for 2023.
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ASSET BACKGROUND

Newfoundland Power maintains 131 substations, 23 hydro plants and 19 office buildings
throughout its service territory. Substations and hydro plants contain energized equipment
which present safety hazards to the general public. Company facilities contain equipment and
information that needs to be effectively secured from intrusion and theft.

In addition, Newfoundland Power has a number of sites where electrical equipment and
hazardous materials are stored. These sites are vulnerable to theft, vandalism and trespassing
and are secured by perimeter fencing and controlled access gates. Most of these sites require
remote monitoring and alarming as they are not continuously staffed. As this security
infrastructure ages, it requires refurbishment to ensure safe and secure operation of the sites.

RISK ASSESSMENT

The Physical Security Upgrades project will mitigate risks to the safe delivery of service to
customers.

The unauthorized entry of personnel within Company facilities, including substations, can result
in property damage and exposure to energized equipment or hazardous materials. This can
create safety hazards for individuals entering the facilities, including employees, which can
result in serious injuries occurring.

Theft and vandalism at substations continue to be a particular concern. There has been 37
substation break-ins since 2016. A significant increase in substation break-ins was observed in
2021, with 13 break-ins occurring. Given previous experience with substation break-ins, the
probability of a security breach that poses a major safety risk is likely.

Table 2 summarizes the risk assessment for the Physical Security Upgrades project.

Table 2

Physical Security Upgrades Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Physical Security Upgrades project would
pose a Medium-High (16) risk to the safe delivery of service to customers.

JUSTIFICATION
The Physical Security Upgrades project is required to maintain safe and adequate facilities as it

permits upgrades to security infrastructure at Company facilities to ensure the safety of
employees and the general public.
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Title: Additions to Real Property

Asset Class: General Property

Category: Program

Investment Classification: General Plant

Budget: $654,000

PROGRAM DESCRIPTION

The Additions to Real Property program involves upgrading, refurbishing and replacing
equipment and facilities due to damage, deterioration, corrosion, in-service failure, and
organizational changes.

PROGRAM BUDGET

The budget for the Additions to Real Property program is based on a historical average.
Historical annual program expenditures over the most recent five-year period are expressed in
current-year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking
the average of the Adjusted Costs and inflating it using the GDP Deflator for Canada for non-
labour costs and the Company’s internal labour inflation rate for labour costs. Effective 2023,
labour costs associated with this program include a direct allocation of amounts previously
included in GEC, as approved in Order No. P.U. 3 (2022).

Table 1 provides the annual expenditures for the Additions to Real Property program from 2018
to 2022.

Table 1
Additions to Real Property Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $759 $503 S485 S551 $716
Adjusted Cost’ $850 $555 $530 $562 $716

12022 dollars.

The average annual adjusted cost for the Additions to Real Property program was
approximately $643,000 from 2018 to 2022.
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Table 2 provides the expenditures proposed for the Additions to Real Property program for

2023.

Table 2

Additions to Real Property Program

2023 Budget

($000s)
Cost Category 2023
Material 560
Labour - Internal 17

Labour - Contract -

Engineering 39
Other 38
Total $654

Proposed expenditures for the Additions to Real Property program total $654,000 for 2023.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Additions to Real Property program

from 2017 to 2027.8°

$1,000
$800

$600

($000s)

$400
$200

$0

g

Figure 1

Additions to Real Property Program Expenditures

(2017 - 2027F)
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——Nominal Real (2022%)

8  For forecast annual expenditures for the Additions to Real Property program, see the 2023-2027 Capital Plan,

Appendix A, page A-8.

Newfoundland Power Inc. — 2023 Capital Budget Application

Page | 174



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

Annual expenditures under the Additions to Real Property program averaged $580,000 from
2017 to 2022, or $624,000 when adjusted for inflation.®* Annual expenditures are forecast to
average approximately $677,000 over the next five years.

ASSET BACKGROUND

Newfoundland Power maintains district and area offices throughout its service territory to
ensure a prompt response to customer outages and other service requests as well as safe and
adequate facilities for the Company’s employees and customers.

Figure 2 shows the location of Newfoundland Power’s office buildings.
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Figure 2: Newfoundland Power Building Locations
RISK ASSESSMENT

The Additions to Real Property program will mitigate risks to the safe delivery of service to
customers by addressing equipment failure at Company office buildings.

Newfoundland Power’s office buildings range in age from three years to 64 years, with an
average age of 44 years. There is an ongoing requirement to upgrade or replace equipment

81 Expenditures in 2018 were higher as a result of a project to install backflow prevention for water supply at the
Duffy Place facility. See the 2018 Capital Budget Application, Schedule B, page 56.
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and facilities at these buildings due to failure or age-related deterioration. Past expenditures
have included emergency water line replacement, sewer interceptor installation and correcting
major drainage problems. Correcting such deficiencies in a timely manner is necessary to avoid
the temporary closure of facilities and subsequent disruptions to Company operations.

Given the nature of the deficiencies addressed under this program and the age of Company
buildings, the probability of failure is likely.

Table 3 summarizes the risk assessment of the Additions to Real Property program.

Table 3

Additions to Real Property Program
Risk Assessment Summary

Consequence Probability Risk

Moderate (3) Likely (4) Medium-High (12)

Based on this assessment, not proceeding with the Additions to Real Property project would
pose a Medium-High (12) risk to the safe delivery of service to customers.

JUSTIFICATION

The Additions to Real Property program is required to maintain safe and adequate facilities.
Building components and systems addressed under this program have failed or are at imminent
risk of failure.
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Title: Tools and Equipment

Asset Class: General Property

Category: Program

Investment Classification: General Plant

Budget: $534,000

PROGRAM DESCRIPTION

The Tools and Equipment program is necessary to add or replace tools and equipment used in
day-to-day operations to provide safe and reliable service to customers. Most items within the
Tools and Equipment program involve expenditures of less than $50,000. These items are
consolidated into the following categories:

(i) Operations tools and equipment used by powerline technicians and field staff in day-
to-day operations. These tools are maintained on a regular basis; however, over
time they degrade and wear out, particularly hot line equipment which must meet
rigorous safety requirements. Where appropriate, such tools are replaced with
battery and hydraulic alternatives to improve working conditions.

(i) Engineering tools and equipment used by electrical and mechanical maintenance
personnel and engineering technologists. Engineering test equipment is required to
perform system calibration, commissioning and testing of power system facilities and
testing and analysis of associated data communications facilities.

(iii) Office furniture that has deteriorated through normal use and requires replacement.
PROGRAM BUDGET
The budget for the 7ools and Equipment program is based on a historical average. Historical
annual program expenditures over the most recent five-year period are expressed in current-

year dollars as Adjusted Costs. The estimate for the budget year is calculated by taking the
average of the Adjusted Costs and inflating it using the GDP Deflator for Canada.
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Table 1 shows the annual expenditures for the 7ools and Equipment program from 2018 to
2022.

Table 1
Tools and Equipment Program

Historical Expenditures

(000s)
Year 2018 2019 2020 2021 2022F
Total $485 $451 $496 $458 $598
Adjusted Cost' $543 $498 S544 S467 $598

12022 dollars.

The average annual adjusted cost for the 7ools and Equjpment program was approximately
$530,000 from 2018 to 2022.

Table 2 provides the expenditures proposed for the 7ools and Equipment program for 2023.

Table 2
Tools and Equipment Program

2023 Budget
($000s)

Cost Category 2023

Material 534
Labour - Internal -
Labour - Contract -
Engineering -
Other -

Total $534

Proposed expenditures for the 7ools and Equipment program total $534,000 for 2023.
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PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the 7ools and Equipment program from
2017 to 2027.82

Figure 1
Tools and Equipment Program Expenditures
(2017 - 2027F)

$700
$600 ~
$500 --..__________________.______///////
$400
$300
$200
$100
$0

($000s)

2017 2018 2019 2020 2021 2022F 2023F 2024F 2025F 2026F 2027F

——Nominal Real (2022%)

Annual expenditures averaged approximately $498,000 from 2017 to 2022, or approximately
$536,000 when adjusted for inflation. Annual expenditures are forecast to average
approximately $551,000 over the next five years.

ASSET BACKGROUND

Tools and equipment are used by powerline technicians, engineering technologists, engineers
and tradespersons during day-to-day operations. Specialized tools and equipment are required
to maintain, repair, diagnose or commission system assets required to deliver service to
customers. Office furniture deteriorates with use over time and eventually requires
replacement.

RISK ASSESSMENT

The Tools and Equipment program will mitigate risks to the delivery of safe and reliable service
to customers by replacing equipment that is essential during day-to-day operations.

The equipment, tools, and office furniture replaced under this program can result in hazardous
working conditions for employees using unsafe equipment and decreased service reliability to
customers due to delays in outage response. Likewise, the consequence of failure of office
furniture is unsafe working environments and the potential for injury to employees and
members of the public frequenting Newfoundland Power facilities.

82 For forecast annual expenditures for the 7ools and Equipment program, see the 2023-2027 Capital Plan,
Appendix A, page A-8.
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The tools and office furniture replaced under this program has become deteriorated or is
obsolete. The probability of failure is therefore likely.

Table 3 summarizes the risk assessment of the 7oo/s and Equijpment program.

Table 3

Tools and Equipment Program
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the 7ools and Equipment program would pose a
Medium-High (16) risk to the delivery of safe and reliable service to customers.

JUSTIFICATION

The Tools and Equipment program is required to provide safe and reliable service to customers.
Newfoundland Power requires an adequate supply of tools, equipment, and office furniture to
provide service to customers. The replacement of deteriorated and obsolete equipment is
necessary on an ongoing basis to ensure the safety of employees working in offices and the
field and a prompt response to customer outages.
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TRANSPORTATION
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Title: Replace Vehicles and Aerial Devices 2023-2024
Asset Class: Transportation

Category: Project

Investment Classification: General Plant

Budget (Multi-Year): $2,833,000 in 2023; and $1,866,000 in 2024
PROJECT DESCRIPTION

The Replace Vehicles and Aerial Devices 2023-2024 project involves the addition and
replacement of heavy/medium duty fleet, light duty fleet, passenger and off-road vehicles. In
2022, due to long delivery times, Newfoundland Power initiated a multi-year approach to
procuring heavy/medium duty fleet vehicles.

Table 1 summarizes the quantity of vehicles to be replaced in 2023 and 2024 under this project.

Table 1
2023-2024 Proposed Vehicle Replacements

2023 2024
Category No. of Units  No. of Units
Passenger Vehicles 28 -
Light Duty Vehicles 4 -
Heavy/Medium Duty Vehicles - 4
Total 32 4

Newfoundland Power has identified 28 passenger vehicles and four light duty vehicles for
replacement in 2023 and four heavy/medium duty vehicles for replacement in 2024. An
allowance of $350,000 has been allotted for the replacement of off-road vehicles in 2023.83
Detailed inspections of all units will be completed prior to replacement to confirm they have
reached the end of their service lives.

PROJECT BUDGET

The budget for the Replace Vehicles and Aerial Devices 2023-2024 project is based upon the
cost estimates of the quantity and types of units to be replaced.

8 The off-road vehicles category includes snowmobiles, ATVs, trailers and specialized mobile equipment.

Newfoundland Power Inc. — 2023 Capital Budget Application Page | 182



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

Table 2 provides a breakdown of the proposed expenditures for the Replace Vehicles and Aerial
Devices 2023-2024 project for 2023 and 2024.

Table 2
Replace Vehicles and Aerial Devices

2023-2024 Project
2023/2024 Budget

($000s)
Cost Category 2023 2024
Material 2,701 1,866
Labour - Internal 127 -

Labour - Contract - -

Engineering - -
Other 5 -
Total $2,833  $1,866

Proposed expenditures for the Replace Vehicles and Aerial Devices 2023-2024 project total
approximately $4,699,000, including $2,833,000 in 2023 and $1,866,000 in 2024.

ASSET BACKGROUND

Newfoundland Power maintains a fleet of over 250 vehicles, including heavy/medium duty,
light-duty and passenger vehicles. An adequate fleet of vehicles is necessary to ensure a
prompt response to customer outages, customers’ service requests and other operational
requirements.
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Figure 1 shows the age distribution of Newfoundland Power’s vehicles.

Figure 1
Age Distribution of Vehicles
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Approximately 24% of Newfoundland Power’s heavy, medium and light duty vehicles have been
in service for 10 years or more. Approximately 43% of the Company’s passenger vehicles have
been in operation for five years or more.

ASSESSMENT OF ALTERNATIVES

Newfoundland Power applies evaluation criteria to determine whether a vehicle requires
replacement.®* The criteria require that an evaluation be completed when individual vehicles
reach a certain age or mileage. Heavy/medium and light duty vehicles are evaluated for
replacement at 10 years of age or mileage of 250,000 kilometres. Passenger vehicles are
evaluated for replacement at five years of age or mileage of 150,000 kilometres.

When these criteria are met, vehicles are inspected by a certified mechanic to assess their
condition and any required repairs. The results of the inspection determine whether a vehicle
can be economically maintained for additional service or whether it has reached the end of its
useful service life. Only vehicles that are identified as being in poor condition and as having
reached the end of their useful service lives are replaced.

Deferring the replacement of vehicles that have reached the end of their useful service lives
could result in vehicles being out of service for extended periods of time, which would result in
reduced response time to customer outages and other service requests. Deferring the
replacement of these vehicles would also result in additional maintenance costs that would not
practically extend a vehicle’s useful service life. For example, heavy-duty vehicles can
experience major engine failure that can cost between $30,000 to $40,000 to repair. That
repair may not ultimately extend the service life of a vehicle due to heavy rust or other

84 Newfoundland Power’s replacement criteria for vehicles were described in the 2016 Capital Budget Application
report 5.1 Vehicle Replacement Criteria. This report also compared the criteria to those used by other Canadian
electrical utilities. It shows the current approach of the Company is consistent with current Canadian utility
practice and the least-cost delivery of service to customers.
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deficiencies. Replacement would still be required over the near term, thereby increasing overall
costs to customers.

As a result, there is no viable alternative to replacing vehicles that, based on their condition,
have reached the end of their useful service lives.

RISK ASSESSMENT

The Replace Vehicles and Aerial Devices 2023-2024 project will mitigate risks to the delivery of
safe and reliable service to customers.

Newfoundland Power responds to over 39,000 customer requests in the field annually, including
9,000 trouble calls from customers experiencing issues with their service. Ensuring a prompt
response to customers’ requests, including outages, requires an adequate fleet of vehicles. An
adequate fleet of vehicles is also necessary for the deployment of engineers, technologists and
other tradespersons responsible for inspecting and maintaining the electrical system.

Failing to replace vehicles that are in poor condition and have reached the end of their useful
service lives could result in vehicles being out of service for prolonged periods. This could
impede Newfoundland Power’s response to customer outages as well as maintenance of the
electrical system, ultimately leading to reduced service reliability for customers.

The vehicles to be replaced in 2023 will undergo detailed inspections by certified mechanics to
confirm they are in poor condition and can no longer be economically maintained for service.
The probability of failure if these vehicles were to remain in service is therefore likely.

Table 3 summarizes the risk assessment of the Replace Vehicles and Aerial Devices 2023-2024
project.

Table 3

Replace Vehicles and Aerial Devices 2023-2024 Project
Risk Assessment Summary

Consequence Probability Risk

Serious (4) Likely (4) Medium-High (16)

Based on this assessment, not proceeding with the Replace Vehicles and Aerial Devices
2023-2024 project would pose a Medium-High (16) risk to the delivery of reliable service to
customers.
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JUSTIFICATION

The Replace Vehicles and Aerial Devices 2023-2024 project is required to provide reliable
service to customers at the lowest possible cost. Newfoundland Power requires an adequate
fleet of vehicles to respond to customer outages and other service requests, and to maintain
the condition of the electrical system. Vehicles to be replaced in 2023 and 2024 are in poor
condition and can no longer be economically maintained for additional service.
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UNFORESEEN ALLOWANCE
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Title: Allowance for Unforeseen Items

Asset Class: Unforeseen Allowance

Category: Project

Investment Classification: Mandatory

Budget: $750,000

PROJECT DESCRIPTION

The Allowance for Unforeseen Items is necessary to permit unforeseen capital expenditures that
have not been budgeted elsewhere. The purpose of the account is to permit the Company to
act expeditiously to respond to events affecting the electrical system in advance of seeking
specific approval of the Board. Examples of such expenditures are the replacement of facilities
and equipment due to major storm damage or equipment failure.

While the contingencies for which this budget allowance is intended may be unrelated, it is
appropriate that the entire allowance be considered as a single capital budget item.

PROJECT BUDGET

An allowance of $750,000 for unforeseen capital expenditures has been included in all of
Newfoundland Power’s capital budgets in recent years. If the Allowance for Unforeseen Items
is exceeded in the year, the Company is required to file an application for approval of an
additional amount in accordance with the Board’s Capital Budget Application Guidelines
(Provisional).

JUSTIFICATION

This project provides funds for timely service restoration in accordance with Section V.A.7 of the
provisional Capital Budget Application Guidelines — Allowance for Unforeseen Items.

Newfoundland Power Inc. — 2023 Capital Budget Application Page | 188



Schedule B
2023 Capital Projects and Programs NP 2023 CBA

GENERAL EXPENSES CAPITALIZED
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Title: General Expenses Capitalized

Asset Class: General Expenses Capitalized

Category: Project

Investment Classification: Mandatory

Budget: $4,000,000

PROJECT DESCRIPTION

General Expenses Capitalized ("GEC") are general expenses of Newfoundland Power that are
capitalized due to the fact that they are related, directly or indirectly, to the Company’s capital
projects and programs. GEC includes amounts from two sources: (i) direct charges to GEC; and
(if) amounts allocated from specific operating accounts.

PROJECT BUDGET

In Order No. P.U. 3 (1995-96), the Board approved guidelines to determine the expenses of the
Company to be included in GEC. In Order No. P.U. 3 (2022), the Board approved a change in
the calculation of GEC to remove pension costs. The budget estimate of GEC is determined in
accordance with the percentage allocations to GEC as presented in Newfoundland Power’s
2022/2023 General Rate Application.®

JUSTIFICATION

Certain general expenses are related, either directly or indirectly, to the Company’s capital
program. GEC is required to implement the Company’s capital program and is justified on the
same basis as the capital projects to which it relates. Expenses are charged to GEC in
accordance with Order No. P.U. 3 (2022) and the methodology presented in Newfoundland
Power’s 2022/2023 General Rate Application.

8 See Newfoundland Power’s 2022/2023 General Rate Application, Volume 2, Report 6 Review of General
Expenses Capitalized.
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Newfoundland Power Inc.
Computation of Average Rate Base
For the Years Ended December 31
($000s)
2021 2020
Net Plant Investment
Plant Investment 2,104,248 2,020,501
Accumulated Depreciation (869,423) (828,004)
Contributions in Aid of Construction (44,780) (44,357)
$1,190,045 $1,148,140
Additions to Rate Base
Deferred Pension Costs 88,888 89,900
Credit Facility Costs 96 46
Cost Recovery Deferral — Hearing Costs - 247
Cost Recovery Deferral — Conservation 16,421 17,049
Customer Finance Programs 1,755 2,098
Demand Management Incentive Account 1,342 1,002
$108,502 $110,342
Deductions from Rate Base
Weather Normalization Reserve 2,020 3,734
Other Post Employment Benefits 73,566 66,739
Customer Security Deposits 1,401 1,212
Accrued Pension Obligation 5,168 5,258
Accumulated Deferred Income Taxes 15,976 12,683
Cost Recovery Deferral - 613
$98,131 $90,239
Year End Rate Base 1,200,416 1,168,243
Average Rate Base Before Allowances 1,184,330 1,164,124
Rate Base Allowances
Materials and Supplies Allowance 8,339 7,270
Cash Working Capital Allowance 10,277 10,503
Average Rate Base at Year End $1,202,946 $1,181,897
Newfoundland Power Inc. — 2023 Capital Budget Application Page 1 of 1
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1.0 APPLICATION OVERVIEW

Newfoundland Power Inc.’s ("Newfoundland Power” or the “Company”) 2023 Capital Budget
totals approximately $123.5 million. The 2023 Capital Budget includes:

(i)  Proposed single-year projects and programs in the amount of $93,292,000;
(i) Proposed multi-year projects with capital expenditures of $10,483,000 in 2023 and
$10,645,000 in 2024; and
(iii)  Previously approved multi-year projects with capital expenditures of $19,688,000 in
2023 and $4,276,000 in 2024.

Newfoundland Power’s annual capital expenditures are essential to balancing the cost and
reliability of the service provided to its customers. Over the last decade, the duration of
customer outages has been approximately half the Canadian average and the Company’s
contribution to customer rates has decreased on an inflation-adjusted basis. Since 2011,
Newfoundland Power has had plant investment levels consistent with other Atlantic Canadian
utilities while maintaining the top service reliability of any distribution utility in Atlantic Canada.

The 2023 Capital Budget includes 20 recurring capital programs and 37 capital projects, seven
of which have been previously approved and do not require further approval.

Approximately half of capital expenditures included in the 2023 Capital Budget are associated
with the replacement and refurbishment of existing assets. These expenditures are necessary
to replace electrical system assets that are deteriorated, deficient or fail in service, or to
refurbish assets to extend their useful service lives. The proportion of the 2023 Capital Budget
associated with the replacement and refurbishment of existing assets reflects the age and
condition of Newfoundland Power’s electrical system.

Approximately one quarter of capital expenditures included in the 2023 Capital Budget are
associated with requirements to connect new customers and respond to system load growth.
The Company is forecasting 2,185 new customer connections in 2023, as well as the
requirement to address load growth on two distribution feeders due to residential development
on the Northeast Avalon. Expenditures in 2023 also include the expansion of Long Pond
Substation to accommodate the replacement of an oil-fired water boiler at Memorial University
with two electrically powered boilers.

The remaining one quarter of capital expenditures included in the 2023 Capital Budget are
associated with general plant, service enhancement and mandatory expenditures. The largest
drivers of expenditures in these areas are: (i) the previously approved Customer Service System
Replacement project with a budget of approximately $5.9 million in 2023; and (ii) the LED
Street Lighting Replacement project which provides customers with lower rates for better
quality lighting at a budget of approximately $5.5 million in 2023.

Overall, the 2023 Capital Budget represents the capital additions and improvements necessary
to continue providing safe and reliable service to customers at the lowest possible cost.
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2.0 APPLICATION CONTEXT

2.1 Regulatory Framework

Newfoundland Power is the primary distributor of electricity in the province of Newfoundland
and Labrador. The Company serves approximately 87% of all customers in the province.

Newfoundland Power’s operations, including its capital investments, are regulated by the
Newfoundland and Labrador Board of Commissioners of Public Utilities (the “Board”) pursuant
to the Public Utilities Act and the Electrical Power Control Act, 1994.1 The Public Utilities Act
requires a public utility to provide services and facilities that are reasonably safe and adequate
and just and reasonable.? The Electrical Power Control Act, 1994 contains the provincial power
policy, which requires that power be delivered to customers at the lowest possible cost
consistent with reliable service.3

The Board provided updated provisional Capital Budget Application Guidelines (the “Provisional
Guidelines”) effective January 2022. In issuing the Provisional Guidelines, the Board noted that:

"... the provisional guidelines will require a new approach which may be challenging to
implement fully in 2022, While strict adherence to all aspects of the provisional
guidelines may not be possible, the Board asks that the stakeholders make best efforts
to respect the spirit and intent of the guidelines."

The capital expenditures proposed as part of Newfoundland Power’s 2023 Capital Budget
Application (the “Application”) are necessary to meet its statutory obligations under the Public
Utilities Act and the Electrical Power Control Act, 1994. The Application is organized to comply
with the spirit and intent of the Provisional Guidelines. Appendix A summarizes how the capital
expenditures proposed in the Application are organized according to the Provisional Guidelines.

2.2 Capital Planning at Newfoundland Power
2.2.1 General

Newfoundland Power’s annual capital expenditures are the result of a comprehensive capital
planning process. The Company’s capital planning process applies sound engineering and
objective data to determine which expenditures are required annually to provide customers with
access to safe and reliable service at the lowest possible cost.

1 Section 41 of the Public Utilities Act requires, among other provisions, that a public utility submit an annual
capital budget of proposed improvements or additions to its property to the Board for its approval.

2 See section 37(1) of the Public Utilities Act.

3 See sections 3(b)(i), 3(b)(ii) and 3(b)(iii) of the Electrical Power Control Act, 1994.

4 See correspondence from the Board regarding Provisional Capital Budget Application Guidelines, dated
December 20, 2021.
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The capital planning process commences each year with an update of the Company’s five-year
capital plan. The capital plan provides a forecast of capital expenditures across all asset classes
for the next five years, including the upcoming budget year. The capital plan is updated
annually based on the most recent information of forecast customer requirements, asset
condition, operational requirements and other factors.

Newfoundland Power’s annual capital expenditures include a combination of recurring programs
and specific projects. The capital planning process for programs and projects is described
below.

2.2.2 Capital Program Planning

Programs include capital investments related to high-volume, repetitive work that is required on
an ongoing basis. Programs include:

(i) Capital work required to connect new customers to the electrical system, such as the
installation of services and meters;
(i) Corrective and preventative maintenance programs necessary to maintain the

electrical system, including the replacement of equipment that has failed or
deteriorated; and

(iii) Capital expenditures necessary to replace or add specific materials used in providing
service to customers, such as personal computers, tools and equipment.

Programs required to connect new customers to the electrical system are generally budgeted on
the basis of forecast customer requirements. Each year, Newfoundland Power updates its
capital plan to reflect its most recent Customer, Energy and Demand Forecast. The Customer,
Energy and Demand Forecast estimates new customer connections that are expected over the
next five years based on economic inputs from the Conference Board of Canada, such as
forecast housing starts. This data is then used to determine forecast expenditures to connect
new customers, including forecast expenditures for meters, services, and extensions to the
distribution system.

Programs required to complete corrective and preventative maintenance of the electrical system
are generally budgeted on the basis of historical expenditures and forecast inflation.> Capital
requirements for corrective and preventative maintenance programs tend to be reasonably
stable over time. Each year, the Company updates its forecast expenditures for these programs
based on the most recent five-year average of expenditures and the latest forecast of inflation.
This budgeting methodology helps to ensure forecast expenditures reflect the Company’s most
recent experience with maintaining the electrical system.

Capital expenditures for programs required to replace or add specific materials used in
providing service to customers are generally budgeted based on a combination of historical

5 Inflation is calculated on the basis of the GDP Deflator for Canada for non-labour costs and the Company’s
internal labour inflation rate for labour costs.
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expenditures, forecast inflation, and identified operational requirements. For example,
identified operational requirements could include the need to purchase a specific quantity of
personal computers.

In forecasting program expenditures, Newfoundland Power reviews any recent variances in
actual costs from approved budgets and the reasons for those variances. If significant
variances are observed in consecutive years, an analysis is undertaken to determine whether a
different budgeting methodology would be more reflective of forecast requirements.®

2.2.3 Capital Project Planning

Projects include capital investments for identifiable assets where the required work has a
defined schedule, scope and budget based on detailed engineering estimates.

Forecast expenditures related to projects are updated annually to reflect the latest:

(i) Condition assessments of electrical system assets. Information on asset condition is
obtained through annual inspection programs, engineering reviews and recent
operating experience. This information identifies equipment that is deteriorated,
deficient, or failed and requires replacement or refurbishment to extend its useful
service life.

(i) Forecasts of electrical system load. System load forecasts are produced annually
using computer modelling to determine any areas where capital expenditures are
required to respond to customers’ changing electrical system requirements.

(iii) Changes in economic factors or industry requirements. This can include any
changes in engineering standards, regulatory requirements, or economic factors,
such as marginal system costs, that could affect requirements for capital
expenditures.

(iv) Changes in operational requirements. This can also include changes affecting
Company information systems, such as obsolescence or cybersecurity requirements,
as well as opportunities identified to enhance operational efficiency or effectiveness.

The annual update of Newfoundland Power’s capital plan to reflect this information can result in
planned projects being modified, advanced to an earlier year, deferred to future years, or
removed entirely from the planning period.

As capital projects move from the forecast period to the budget year, they are examined in
detail to further assess the scope and justification of the required work. Once it is determined
that a capital expenditure may be necessary, Newfoundland Power assesses all viable

6 For example, Newfoundland Power adjusted its budget for forecasting expenditures under its Street Lighting
program as part of its 2022 Capital Budget Application in response to previous variances. For more information,
see page 32 of Schedule B to that application.
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alternatives for executing the required work. This includes both alternatives to the scope of a
capital expenditure, such as a like-for-like replacement or upgrade, and alternatives that could
result in the deferral of capital expenditures.

The 2023 Capital Budget includes seven capital projects that were previously deferred or
modified and are now proposed for 2023, and one capital project that was planned for future
years but was advanced to 2023. There are also five capital projects that were planned for
2023 but have been deferred to future years. Appendix B provides the list of the capital
projects that were deferred, modified or advanced.

The prioritization or deferral of capital expenditures is assessed based on potential risks to
customers. This includes engineering assessments of the likelihood that an asset will fail and
the potential reliability, safety, environmental or economic consequences for customers if failure
were to occur. In 2022 following the issuance of Provisional Guidelines, Newfoundland Power
developed a risk matrix to standardize its approach to communicating risks associated with
proposed capital expenditures. Appendix C provides the risk matrix methodology and a
prioritized list of 2023 capital expenditures.

2.3 Balancing Cost and Service
2.3.1 Service Reliability

Newfoundland Power owns and operates over 10,000 kilometres of distribution line,
approximately 2,000 kilometres of transmission line, 131 substations, 23 hydro generating
plants and six thermal generating plants to serve its customers.

The service reliability experienced by customers primarily reflects the condition of the electrical
system. National construction standards are applied to ensure the Company’s electrical system
is constructed and maintained to withstand local climatic conditions.” Long-term asset
management strategies, such as the Substation Refurbishment and Modernization Plan and
Transmission Line Rebuild Strategy, provide a structured approach to maintaining the condition
of a large volume of electrical system assets. Annual inspections support routine preventative
and corrective maintenance programs, with substations inspected eight times annually,
transmission lines inspected annually, and distribution lines inspected on a seven-year cycle.

The service reliability experienced by customers also reflects the Company’s response when
outages occur. Newfoundland Power’s operational response requires the deployment of a
skilled workforce throughout its service territory, including powerline technicians, technologists
and engineers. A combination of operational technologies and adequate tools and equipment
are necessary to ensure the effective and efficient deployment of the Company’s workforce.

Annual capital expenditures are essential to maintaining both electrical system condition and
the Company’s operational response. The most recent independent review of Newfoundland

7 The primary engineering standard for distribution and transmission systems is Canadian Standards Association
("CSA") standard C22.3 No.1-15 Overhead Systems.
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Power’s engineered operations was conducted by The Liberty Consulting Group (“Liberty”) in
2014 and found that the Company’s asset management practices and operations conform to
good utility practices.®

Figure 1 shows the average duration (“"SAIDI") and frequency ("SAIFI") of outages to
Newfoundland Power’s customers from 2012 to 2021 under normal operating conditions.®

Hours/Number of Outages

Figure 1
Newfoundland Power
SAIDI and SAIFI - Normal Operating Conditions
(2012-2021)

2__,/\ T~
N— s

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
SAIDI e SATFI

The frequency and duration of customer outages has been reasonably stable over the last

decade under normal operating conditions. The average duration of customer outages has
ranged from approximately 2.2 to 3.0 hours per year. The average frequency of customer
outages has ranged from approximately 1.4 to 2.6 outages per year.

The Liberty Consulting Group concluded that: "Newfoundland Power’s planning and design of its system, its
asset management practices, its system operations, its outage management and emergency practices and its
customer communications processes all conform to good utility practices.” See The Liberty Consulting Group,
Executive Summary of Report on Island Interconnected System to Interconnection with Muskrat Falls addressing
Newfoundland Power Inc., December 17, 2014, page ES-1.

Newfoundland Power calculates its SAIDI (“System Average Interruption Duration Index”) and SAIFI (“System
Average Interruption Frequency Index”) in accordance with industry guidelines. SAIDI is calculated by dividing
the total number of customer outage minutes by the total number of customers served. SAIFI is calculated by
dividing the total number of customer interruptions by the total number of customers served. The data shown in
Figure 1 does not include customer outages due to significant events or loss of supply from Newfoundland and
Labrador Hydro.
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Figures 2 and 3 compare the average duration and frequency of outages to Newfoundland
Power’s customers to the Canadian average under normal operating conditions from 2012 to
2021.10

Figure 2
Newfoundland Power vs. Canadian Average
SAIDI - Normal Operating Conditions
(2012-2021)

Hours of Outage
O = N W b~ U1 OO N

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Newfoundland Power e CEA Region 2

Figure 3
Newfoundland Power vs. Canadian Average
SAIFI - Normal Operating Conditions
(2012-2021)
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10 The Canadian Average reflects Region 2 utilities of the Canadian Electricity Association. Region 2 utilities include
Canadian utilities that serve a mix of urban and rural markets. These are ATCO Electric, BC Hydro, FortisAlberta,
FortisBC, Hydro One, Hydro Quebec, Manitoba Hydro, Maritime Electric, NB Power, Newfoundland and Labrador
Hydro, Newfoundland Power, Newmarket-Tay Power Distribution, Nova Scotia Power, Northwest Territories
Power Corporation, Sask Power, Veridian Connections, Waterloo North Hydro, Yukon Electrical Co. and Yukon
Energy.
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Newfoundland Power’s reliability performance has been reasonable over the last decade in
comparison to the Canadian average. The average duration of customer outages has been
approximately half the Canadian average since 2012.1! The average frequency of customer
outages has been consistent with the Canadian average over this period.!?

Newfoundland Power is focused on maintaining current levels of overall service reliability for its
customers under normal operating conditions. The Company’s annual targets for service
reliability are based on the most recent five-year average.

While overall levels of service reliability are viewed as acceptable, customers in certain areas
experience service reliability that is considerably below Newfoundland Power’s corporate
average. Appendix D provides a list of the Company’s worst performing feeders.

2.3.2 Capital Expenditures

Newfoundland Power’s annual capital expenditures reflect the capital additions and
improvements necessary each year to provide safe and reliable service to customers at the
lowest possible cost.

Figure 4 provides Newfoundland Power’s actual and inflation-adjusted capital expenditures from
2012 to 2022 and the 2023 Capital Budget.

Figure 4
Newfoundland Power Capital Expenditures
(2012-2023F)
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11 Newfoundland Power’s SAIDI averaged approximately 2.6 hours/year from 2012 to 2021. This compares to a
CEA average SAIDI of 5.0 hours/year over the same period.

12 Newfoundland Power’s SAIFI averaged approximately 1.9 outages/year from 2012 to 2021. This compares to a
CEA average SAIFI of 2.0 outages/year over the same period.
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Newfoundland Power’s capital expenditures have averaged approximately $99 million annually
from 2012 to 2022, or $111 million when adjusted for inflation. On an inflation-adjusted basis,
annual expenditures have ranged from approximately $100 million in 2018 to $134 million in
2014. The 2023 Capital Budget of approximately $123.5 million is within this range.

2.3.3 Customer Rates

A primary determinant of Newfoundland Power’s customer rates is the Company’s revenue
requirement. Revenue requirement is the aggregate amount of forecast revenue required in a
year to cover the Company’s cost of serving customers, including operating costs, taxes,
depreciation and allowed return on rate base.'* Customer rates also reflect the Company’s
Customer, Energy and Demand forecasts and Board-approved rate structures.*

The Board has previously recognized the complex relationship between capital investments,
revenue requirements and customer rates.®> The Board has also recognized that fully justified
capital expenditures contribute to the delivery of least-cost service to customers. '®

The complex relationship between capital investments, revenue requirements and customer
rates can be observed over the last decade. While the Company’s annual capital expenditures
averaged over $100 million since 2016, there has not been a customer rate increase resulting
from a Newfoundland Power general rate application over that period.’

13 See Order No. P.U. 7 (2002-2003), page 31.

14 See Order No. P.U. 40 (2005), page 13.

15 In Order No. P.U. 40 (2005), the Board stated: "NP undertakes a capital program and incurs capital expenditures
each year and these expenditures impact the revenue requirement in other ways, in addition to depreciation.

The portion of capital expenditures incurred for example as a result of customer growth will be offset somewhat
by higher revenues from increased energy sales. Other capital expenditures may impact maintenance
expenses...these expenses are properly dealt with in the context of a general rate application.”

16 In Order No. P.U. 7 (2002-2003), the Board stated: "From a regulatory perspective, efficient operations, fully
Justified capital expenditures and a low cost capital structure all combine to minimize revenue requirement, and
hence provide least cost electricity to ratepayers.”

17 On July 1, 2016, customer rates increased by 1.2% as a result of Newfoundland Power’s 2016/2017 General
Rate Application. Customer rates did not change as a result of its 2019/2020 General Rate Application and
decreased by approximately 1% as a result of its 2022/2023 General Rate Application.
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Table 1 shows Newfoundland Power’s actual and inflation-adjusted contribution to revenue
requirement in 2014 and 2023.18

Table 1
Newfoundland Power

Contribution to Revenue Requirement

(Smillions)
2014 2023% Change
Actual 212.9% 2393 12%
Inflation-Adjusted” 250.0 2393 -4%

Since 2014, Newfoundland Power’s contribution to revenue requirement increased by
approximately 12%. On an inflation-adjusted basis, the Company’s contribution to revenue
requirement decreased by approximately 4%.

Newfoundland Power’s revenue requirements and customer rates were most recently
interrogated during its 2022/2023 General Rate Application. The Company’s proposed 2023
Capital Budget is reflected in its 2023 revenue requirement. Approval of the Company’s 2023
revenue requirement resulted in a decrease in customer rates of approximately 1% effective
March 1, 2022.

On a pro forma basis, the Company estimates that $4 million of the approved 2023 revenue
requirement reflects the capital expenditures proposed for 2023. This pro forma estimate
includes increases in depreciation, return on rate base and income tax, as well as reduced
operating costs as a result of the LED Street Lighting Replacement Plan.?> The pro forma
analysis is practically limited as it does not include potentially higher revenues from growth-
related

18 Based on the Company’s test year revenue requirements, excluding purchased power costs. Purchased power
costs from Newfoundland and Labrador Hydro account for approximately 70% of the Company’s overall revenue
requirement.

19 Newfoundland Power’s 2023 revenue requirement was $699.2 million. Excluding purchased power costs of
$459.9 million, it was $239.3 million. See the Company’s 2022/2023 General Rate Application, Exhibit 7
(Revised), page 2.

20 Newfoundland Power’s 2014 revenue requirement was $612.1 million. Excluding purchased power costs of
$399.2 million, it was $212.9 million. See the Company’s application filed in compliance with Order No. P.U. 13
(2013), Schedule 1, Appendix E, page 2.

21 Inflation adjusted based on the GDP Deflator for Canada.

22 The proposed LED Street Lighting Replacement Plan is forecast to reduce operating costs in 2023 by
approximately $2 million on a pro forma basis. See the 2021 Capital Budget Application, Volume 1, LED Street
Lighting Replacement Plan, Appendix B, page B-5.
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projects, or the long-term effect that fully justified capital expenditures have on minimizing
revenue requirements.?

Table 2 compares Newfoundland Power’s total contribution to average customer rates in cents
per kWh in 2014 and 2023.

Table 2
Newfoundland Power

Contribution to Customer Rates

(¢/kwh)
2014 2023% Change
Actual 3.65 4.23 16%
Inflation-Adjusted® 4.28 4.23 -1%

Newfoundland Power’s contribution to average customer rates increased by approximately 16%
from 2014 to 2023. On an inflation-adjusted basis, the Company’s contribution to average
customer rates decreased by 1%.

In Newfoundland Power’s view, this is evidence of its ability to effectively manage costs while
maintaining acceptable levels of service reliability for customers.

2.3.4 Atlantic Canadian Comparison

The four primary distributors of electricity in Atlantic Canada are: (i) Newfoundland Power;
(i) Nova Scotia Power; (iii) NB Power; and (iv) Maritime Electric. Each of these utilities serves
customers in a mix of urban and rural areas.

3 For example, the systematic replacement of deteriorated plant during regular work hours tends to reduce the
cost of making emergency repairs due to equipment failures, which often occurs during overtime hours. Other
capital expenditures enable efficiencies through technology. These effects will also tend to decrease future
revenue requirements. Further, the proposed refurbishment of the Company’s Mobile and Sandy Brook hydro
plants included in the Application will result in the continued provision of low-cost energy to customers, thereby
avoiding the need to purchase more expensive replacement production.

24 Based on Newfoundland Power’s 2023 test year revenue requirement which is reflected in current customer
rates, as approved in Order No. P.U. 3 (2022).

% Inflation adjusted based on the GDP Deflator for Canada.
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Table 3 compares Newfoundland Power to other Atlantic Canadian utilities on the basis of:
(i) growth in aggregate capital investment in transmission and distribution ("T&D") assets from
2011 to 2020; and (ii) the average duration of customer outages over the same period.

Table 3
Atlantic Canadian Comparison

Capital Investment and Service Reliability

Capital Investment Service Reliability

(T&D - Millions)® (SAIDI)
Utility 2011 2020 Growth (2011-2020)
Newfoundland Power $971 $1,477 52% 2.6
Atlantic Canadian Utilities? $1,218 $1,844 51% 4.0

Newfoundland Power’s investment in T&D assets has increased at a rate consistent with the
average of other Atlantic Canadian utilities over the 10-year period ending 2020, with
investments among other Atlantic Canadian utilities ranging from 50% to 58%.

Over the same period, the Company’s customers have experienced 35% fewer outage hours in
comparison to customers of other Atlantic Canadian utilities.?® The Company’s average outage
duration was the lowest of any Atlantic Canadian utility over this period.?®

Overall, Newfoundland Power’s capital investments and service reliability are reasonable in
comparison to other Atlantic Canadian utilities.

26 Reflects the average Property, Plant and Equipment in T&D assets of NB Power, Nova Scotia Power and Maritime
Electric. Property, Plant and Equipment is the gross cost of utility assets determined in accordance with
generally accepted accounting principles. This information is based on the audited and publicly available
financial statements of each utility.

27 The aggregate investment of NB Power, Nova Scotia Power and Maritime Electric was $3,655 million in 2011
($3,655 million / 3 = $1,218 million) and $5,532 million in 2020 ($5,532 million / 3 = $1,844 million).

%8 (2.6 -4.0) /4.0 =-0.35, or -35%.

2 The average SAIDI for the other Atlantic Canadian utilities ranged from 2.8 to 4.3.
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3.0 SUMMARY OF 2023 EXPENDITURES

3.1 2023 Capital Budget Overall

Newfoundland Power’s 2023 Capital Budget totals approximately $123.5 million, including
approximately $19.7 million of expenditures in 2023 that were previously approved by the
Board.3® There has been no change in the scope, nature or magnitude of the previously
approved capital expenditures.3! Further Board approval is therefore not required for these
expenditures. Appendix E provides an update on previously approved multi-year projects.

Net of previously approved expenditures, the Application is seeking approval of capital
expenditures totalling approximately $103.8 million in 2023. Of this total, approximately

$2.7 million relates to a project to provide redundant supply to the Corner Brook Acute Care
Hospital. This project is considered a special facility under Newfoundland Power’s Schedule of
Rates, Rules and Regulations and will be fully funded by the customer.

Newfoundland Power’s Application also proposes four new multi-year projects. The multi-year
projects include commitments of approximately $10.6 million in 2024.

The following sections provide breakdowns of the 2023 Capital Budget by asset class, category,
investment classification and materiality.

30 The previously approved multi-year projects also include expenditures of approximately $4.3 million in 2024.
31 For expenditures incurred to date as part of these projects, see the 2022 Capital Expenditure Status Report
provided with the Application.
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3.2 2023 Capital Budget by Asset Class
Newfoundland Power organizes its annual capital budget by asset class.

Figure 5 provides the 2023 Capital Budget by asset class, including previously approved multi-
year projects.

Figure5
2023 Capital Budget by Asset Class
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The distribution asset class accounts for approximately 44% of capital expenditures for 2023.
Over half of distribution expenditures are required to connect new customers to the electrical
system. More than one third relate to preventative and corrective maintenance programs for
the distribution system.
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The substation asset class accounts for approximately 17% of capital expenditures for 2023.
The majority of substation expenditures relate to the refurbishment and modernization of the
Walbournes and Molloy’s Lane substations at a combined cost of $9.8 million in 2023.
Substation expenditures also include the purchase of a spare power transformer to manage
increasing risks associated with the Company’s aging fleet of power transformers.3?

The transmission asset class accounts for approximately 10% of capital expenditures for 2023.
The majority of transmission expenditures relate to the rebuilding of aging transmission lines
constructed in the 1960s and 1970s. This includes a multi-year project to rebuild deteriorated

32 For more information, see Newfoundland Power’s 2023-2027 Capital Plan, Section 2.4 Asset Condition Outlook.
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Transmission Line 55L on the Avalon Peninsula at a cost of approximately $5.3 million in 2023
and $5.3 million in 2024. Transmission expenditures in 2023 also include approximately

$4.3 million associated with a project to rebuild Transmission Line 94L on the Avalon Peninsula,
as approved by the Board in Order No. P.U. 36 (2021).33

The information systems asset class continues to account for a large portion of capital
expenditures as a result of the Customer Service System Replacement project approved by the
Board in Order No. P.U. 12 (2021). Capital expenditures for 2023 include the final year of this
multi-year project, at a cost of approximately $5.9 million.

The generation asset class accounts for approximately 8% of capital expenditures for 2023.
This includes a multi-year project to refurbish the Mobile hydro plant at a cost of approximately
$1.7 million in 2023 and $2.5 million in 2024. It also includes refurbishment of the Sandy Brook
hydro plant generator in 2023 to coincide with replacement of the plant’s penstock, as approved
by the Board in Order No. P.U. 36 (2021).

The remaining asset classes account for between 1% and 4% of capital expenditures for 2023.
3.3 2023 Capital Budget by Category

The Provisional Guidelines require the categorization of capital expenditures as: (i) projects that
involve identifiable assets with defined schedules and budgets; or (ii) programs that involve

ongoing, repetitive work where budgets are renewed annually.

Figure 6 provides a breakdown of Newfoundland Power’s 2023 Capital Budget by category,
including previously approved multi-year projects.

Figure 6
2023 Capital Budget by Category

Programs___
42%

Projects
|- 58%

33 The previously approved project to rebuild Transmission Line 94L also includes expenditures of approximately
$4.3 million in 2024.
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Newfoundland Power’s 2023 Capital Budget includes 37 capital projects and 20 capital
programs. Capital projects account for approximately 58% of capital expenditures for 2023,
with the remaining 42% attributable to recurring programs.

3.4 2023 Capital Budget by Investment Classification

The Provisional Guidelines require capital expenditures be organized by investment
classification.

Figure 7 shows Newfoundland Power’s 2023 Capital Budget by investment classification,
including previously approved multi-year projects.

Figure 7
2023 Capital Budget by Investment Classification

Service Mandatory _ system Growth
Enhancement 4%\ / 1%

6% \

General Plant

18% Renewal

46%

Access
25%

Renewal expenditures account for approximately 46% of capital expenditures for 2023. These
expenditures are primarily driven by the age and condition of Newfoundland Power’s electrical
system. Preventative and corrective maintenance programs account for nearly half of Renewal
expenditures in 2023. Capital work under the 7ransmission Line Rebuild Strategy and
Substation Refurbishment and Modernization Plan account for an additional one third of
Renewal expenditures in 2023.

Access expenditures account for approximately 25% of capital expenditures for 2023. These
expenditures primarily include programs with budget amounts based on Newfoundland Power’s
latest forecast of new customer connections. The Company is forecasting a total of 2,185 new
customer connections in 2023.
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General Plant expenditures account for approximately 18% of capital expenditures for 2023.
Information systems expenditures, which include the Customer Service System Replacement
project, account for over half of all General Plant expenditures. These expenditures are driven
by the need to maintain the reliability and security of software and hardware that support the
provision of service to customers. Expenditures within the transportation asset class are the
next largest driver of General Plant expenditures, reflecting the routine replacement of vehicles
that have reached the end of their useful service lives.

Service Enhancement expenditures account for approximately 6% of capital expenditures for
2023. The LED Street Lighting Replacement project accounts for the majority of Service
Enhancement expenditures in 2023. This project is being completed as part of a six-year plan
that commenced in 2021 to provide all Street and Area Lighting customers with LED fixtures.
LED street light fixtures offer lower rates, better quality lighting and a more reliable street
lighting service.

Mandatory expenditures account for approximately 4% of capital expenditures for 2023. The
primary drivers within this classification are Federal Government regulations mandating the
phase-out of polychlorinated biphenyls ("PCBs") and Board orders respecting General Expenses
Capitalized, the Allowance for Funds Used During Construction, and the Allowance for
Unforeseen Items.

System Growth expenditures account for approximately 1% of capital expenditures in 2023.
There is one capital project proposed for 2023 to address localized load growth on two
distribution feeders on the Northeast Avalon.

3.5 2023 Capital Budget by Materiality

The Provisional Guidelines require capital expenditures be organized by materiality based on
three thresholds: (i) expenditures less than $1 million; (ii) expenditures between $1 million and
$5 million; and (iii) expenditures greater than $5 million.
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Table 4 provides an overview of the 2023 Capital Budget by materiality, including previously
approved multi-year projects.3*

Table 4

2023 Capital Budget by Materiality

Total Percentage
Quantity of Expenditures of Total
Threshold Projects/Programs (5000s) Expenditures
Less than $1 million 26 14,911 12%
$1 million - $5 million 23 61,762 50%
Greater than S5 million 8 46,790 38%
Total 57 123,463 100%

Of the 57 total capital projects and programs included in the 2023 Capital Budget, 49 are less
than $5 million in materiality. The eight capital projects and programs greater than $5 million
include the previously approved Customer Service System Replacement project, Transmission
Line 94L Rebuild project, Sandy Brook Plant Penstock Replacement project and Replace Vehicles
and Aerial Devices 2022-2023 project. There has been no change in the nature, scope or
magnitude of these four projects.

The remaining four capital programs and projects greater than $5 million that are proposed for
Board approval are:

(i) Extensions program, which involves the construction of distribution lines to
connect new customers to the electrical system. Capital expenditures for this
program total approximately $12.2 million for 2023. The budget estimate is based
on historical unit costs and forecast new customer connections.

(i) Reconstruction program, which involves corrective maintenance on the
distribution system for high-priority deficiencies identified during inspections. Capital
expenditures for this program total approximately $6.7 million for 2023. The budget
estimate is based on historical expenditures over the most recent five-year period.

(iii) Transmission Line 55L Rebuild project, which includes a multi-year project to
rebuild Transmission Line 55L serving customers on the Avalon Peninsula. Capital
expenditures for this multi-year project total approximately $5.3 million in 2023 and
$5.3 million in 2024. The budget estimate is based on detailed engineering
estimates.

34 Multi-year capital projects are assigned to a materiality threshold based on the total proposed amount, including
the amount proposed for the budget year and any proposed future commitments.
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(iv)  LED Street Lighting Replacement project, which involves the replacement of
existing street lights with LED fixtures in order to provide customers with lower rates
for a more reliable service. Capital expenditures for this project total approximately
$5.5 million for 2023. The budget estimate is based on detailed engineering
estimates.

Including previously approved expenditures, the eight capital projects and programs exceeding
$5 million in materiality comprise approximately 38% of capital expenditures for 2023.
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Table A-1
2023 Capital Budget

Proposed Single-Year Projects and Programs

INVESTMENT CLASSIFICATION BUDGET ($000) ASSET CLASS CATEGORY

Mandatory
General Expenses Capitalized 4,000 GEC Project
Allowance for Unforeseen Items 750 Unforeseen Allowance Project
PCB Bushing Phase-Out 425 Substations Project
Allowance for Funds Used During Construction 247 Distribution Project
Total Mandatory $5,422

Access
Extensions 12,218 Distribution Program
Relocate/Replace Distribution Lines for Third Parties 3,803 Distribution Program
Long Pond Substation Capacity Expansion 3,313 Substations Project
New Transformers 2,967 Distribution Program
New Services 2,916 Distribution Program
Corner Brook Acute Care Hospital Redundant Supply 2,690 Distribution Project
New Street Lighting 2,618 Distribution Program
New Meters 297 Distribution Program
Total Access $30,822

System Growth
Feeder Additions for Load Growth 670 Distribution Project
Total System Growth $670
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Table A-1
2023 Capital Budget

Proposed Single-Year Projects and Programs

INVESTMENT CLASSIFICATION BUDGET ($000) ASSET CLASS CATEGORY

Renewal
Reconstruction 6,699 Distribution Program
Walbournes Substation Refurbishment and Modernization 4,955 Substations Project
Rebuild Distribution Lines 4,945 Distribution Program
Molloy’s Lane Substation Refurbishment and Modernization 4,827 Substations Project
Substation Replacements Due to In-Service Failures 4,422 Substations Program
Replacement Transformers 3,345 Distribution Program
Transmission Line Maintenance 2,610 Transmission Program
Sandy Brook Hydro Plant Generator Refurbishment 1,577 Generation — Hydro Project
Substation Spare Transformer Inventory 1,500 Substations Project
Hydro Facility Rehabilitation 877 Generation — Hydro Project
Replacement Street Lighting 770 Distribution Program
Substation Protection and Control Replacements 667 Substations Project
Replacement Meters 662 Distribution Program
Hydro Plant Replacements Due to In-Service Failures 662 Generation — Hydro Program
Distribution Feeder SLA-05 Refurbishment 565 Distribution Project
Distribution Feeder PEP-02 Refurbishment 550 Distribution Project
Replacement Services 546 Distribution Program
Thermal Plant Replacements Due to In-Service Failures 335 Generation — Thermal Program
Total Renewal $40,514
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Table A-1

2023 Capital Budget

Proposed Single-Year Projects and Programs

INVESTMENT CLASSIFICATION BUDGET ($000) ASSET CLASS CATEGORY

Service Enhancement
LED Street Lighting Replacement 5,453 Distribution Project
Distribution Feeder Automation 1,054 Distribution Project
Substation Ground Grid Upgrades 563 Substations Project
Total Service Enhancement $7,070

General Plant
Electric Vehicle Charging Network 594 Distribution Project
Application Enhancements 1,538 Information Systems Project
System Upgrades 962 Information Systems Project
Shared Server Infrastructure 1,176 Information Systems Project
Cybersecurity Upgrades 882 Information Systems Project
Network Infrastructure 419 Information Systems Project
Personal Computer Infrastructure 600 Information Systems Program
Communications Equipment Upgrades 118 Telecommunications Program
Company Building Renovations 741 General Property Project
Additions to Real Property 654 General Property Program
Physical Security Upgrades 576 General Property Project
Tools and Equipment 534 General Property Program
Total General Plant $8,794

TOTAL SINGLE-YEAR PROJECTS AND PROGRAMS $93,292
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Table A-2
2023 Capital Budget

Proposed Multi-Year Projects

Budget ($000)
INVESTMENT PROJECT /
TITLE ASSET CLASS CLASSIFICATION PROGRAM 2023 2024 Total
Distribution Reliability Initiative Distribution Renewal Project 656 1,015 1,671
Transmission Line 55L Rebuild Transmission Renewal Project 5,328 5,284 10,612
Mobile Hydro Plant Refurbishment Generation — Hydro Renewal Project 1,666 2,480 4,146
Replace Vehicles and Aerial Devices 2023-2024 Transportation General Plant Project 2,833 1,866 4,699

Total $10,483 $10,645 $21,128
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Table A-3

2023 Capital Budget

Previously Approved Multi-Year Projects

Budget ($000)
INVESTMENT PROJECT/
TITLE ASSET CLASS CLASSIFICATION PROGRAM 2021 2022 2023 2024 Total
System Upgrades (Microsoft . .
Y . & ( 1 Information Systems General Plant Project 245 245 245 - 735
Enterprise Agreement)
Customer Service System
) Y Information Systems General Plant Project 9,903 15,826 5,917 - 31,646
Replacement
Sandy Brook Plant Penstock
Y 3 Generation - Hydro Renewal Project - 400 4,694 - 5,094
Replacement
Transmission Line 94L Rebuild* Transmission Renewal Project - 4,473 4,346 4,276 13,095
Replace Vehicles and Aerial ) .
T rtat | Plant P t - 2,1 - 224
Devices 2022-20235 ransportation General Plan rojec 3,089 ,135 5,
St. John’s Teleprotection System L .
6 P Y Telecommunications General Plant Project - 450 1,150 - 1,600
Replacement
Workforce Management System
7 9 Y Information Systems General Plant Project - 808 1,201 - 2,009
Replacement
Total $10,148 $25,291 $19,688 $4,276 $59,403
1 Approved in Order No. P.U. 37 (2020). See the 2021 Capital Budget Application, Volume 1, Schedule B, pages 82 to 83.
2 Approved in Order No. P.U. 12 (2021). See the 2021 Capital Budget Application, Volume 1, Schedule B, pages 93 to 94.
3 Approved in Order No. P.U. 36 (2021). See the 2022 Capital Budget Application, Schedule B, pages 5 to 6.
4 Approved in Order No. P.U. 36 (2021). See the 2022 Capital Budget Application, Schedule B, pages 18 to 20.
5 Approved in Order No. P.U. 36 (2021). See the 2022 Capital Budget Application, Schedule B, pages 70 to 72.
6 Approved in Order No. P.U. 36 (2021). See the 2022 Capital Budget Application, Schedule B, pages 76 to 77.
7

Approved in Order No. P.U. 36 (2021). See the 2022 Capital Budget Application, Schedule B, pages 94 to 95.
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Deferred, Modified and Advanced Capital Expenditures

The Board’s Provisional Guidelines require an explanation of which capital expenditures had
been planned for the year but were modified, re-prioritized or deferred until a future year. The
Provisional Guidelines also require an explanation of which capital expenditures are proposed
for the year after having been deferred in a previous year.

Table B-1 lists the capital expenditures proposed for 2023 that were deferred from previous
years or modified through the Company’s capital planning process.

Table B-1

2023 Capital Expenditures Deferred or Modified from Previous Years

Project Description
The Mobile hydro plant requires refurbishment. The
refurbishment of this plant was planned for 2022." The project had
Mobile Hydro been deferred to 2023 to allow further assessment of the condition

Plant Refurbishment

Sandy Brook Hydro
Plant Generator
Refurbishment

of the plant and associated infrastructure. The assessment has
now been completed and the refurbishment project is proposed
for 2023.

The Sandy Brook hydro plant generator is original to the plant and
approaching 60 years in service. The unitis at the age where the
probability of failure is considered high. Refurbishment of the
generator was planned for 2020.2 The project was deferred to
allow further engineering assessment. The assessment has now
been completed and a rewind of the generator stator and re-
insulation of the generator rotor poles are proposed to be
completed in 2023 while the plant is out of service for penstock
replacement.

1 The five-year capital plan filed with the 2019 Capital Budget Application included the refurbishment and
modernization of the Mobile hydro plant in 2022.

2 The five-year capital plan filed with the 2019 Capital Budget Application included the refurbishment of the Sandy
Brook hydro plant generator in 2020.
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Table B-1

2023 Capital Expenditures Deferred or Modified from Previous Years

Project Description

Molloy’s Lane Substation in St. John's requires refurbishment and
modernization to replace and upgrade deteriorated equipment.
Equipment to be replaced includes the control building, circuit

Molloy's Lane breakers, switches, potential transformers, protective relaying and
Substation bus structures. The project also includes extending the substation
Refurbishment and yard and installing a new 66 kV steel bus structure. The project
Modernization was most recently planned for 2021.2 The project was deferred to

allow further engineering assessment of the components in the
substation. The assessment has now been completed and the
project is proposed for 2023.

Walbournes Substation in Corner Brook requires refurbishment
and modernization to replace and upgrade deteriorated
equipment. Equipment to be replaced and modernized include
the switchgear, control building, circuit breakers, switches,
potential transformers, protective relaying and bus structures. The
project was most recently planned for 2022.* The project was
deferred to allow further engineering assessment of the
components in the substation. The assessment has been
completed and the project is proposed for 2023.

Walbournes
Substation
Refurbishment and
Modernization

Transmission Line 55L includes a 31 kilometre section of line that
runs from Blaketown Substation to Quartz Substation on the
Avalon Peninsula. The wood poles on this section of line are
heavily deteriorated and require replacement. The project was
most recently planned for 2022.> The project was deferred to allow
an engineering assessment of the line components and to
complete an analysis of the least cost approach to replacement.
The assessment and analysis have been completed and the
project is proposed for 2023.

Transmission Line 55L
Rebuild

3 The five-year capital plan filed with the 2019 Capital Budget Application included the refurbishment and
modernization of Molloy’s Lane Substation in 2021.

4 The five-year capital plan filed with the 2018 Capital Budget Application included the refurbishment and
modernization of Walbournes Substation in 2022.

5 The five-year capital plan filed with the 2018 Capital Budget Application included the rebuild of Transmission Line
55L in 2022.
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Table B-1

2023 Capital Expenditures Deferred or Modified from Previous Years

Project Description

Application Enhancements is an annual capital project that seeks
to improve Newfoundland Power’s operating efficiency through the

Application use of information systems. The project was originally planned for

Enhancements 2023, but the scope was modified to include additional efficiency
opportunities identified through the Company’s annual review
process.

Shared Server Infrastructure is an annual capital project to replace
existing computing hardware and related technologies based on
Shared Server age and risk of failure. The project was originally planned for 2023,
Infrastructure but the scope was modified based on an assessment indicating
replacement of the Company’s backup infrastructure is necessary
to ensure business continuity and recovery abilities are effective.

Table B-2 lists the capital expenditures that were planned for 2023 but have been deferred to
subsequent years.

Table B-2

Capital Projects Deferred from 2023 to Subsequent Years

Project Description

The rebuilding of Transmission Line 108L was originally planned
for 2023. The project has been deferred to allow further
Transmission Line assessment of the condition of the line and to complete a system
108L Rebuild planning study of the radial transmission system supplying Gander
Bay and Boyd’s Cove substations. The project is now planned for
2026 and 2027.

Memorial Substation located at Memorial University in St. John's
requires refurbishment and modernization to replace deteriorated
Memorial Substation equipment. The project was originally planned for 2023. The
Refurbishment and project has been deferred to allow further engineering assessment
Modernization of the components in the substation and to coordinate with work
planned by Memorial University on the equipment it owns in the
substation. The project is now planned for 2024.
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Table B-2

Capital Projects Deferred from 2023 to Subsequent Years

Project Description

Broad Cove Substation located in Portugal Cove-St. Phillips
Broad Cove requires refurbishment and modernization to replace deteriorated
Substation equipment. The project was originally planned for 2023. The

Refurbishment and
Modernization

Lockston Substation
Refurbishment and
Modernization

Kenmount Road
Building Emergency
Diesel and Main
Electrical Upgrade

project has been deferred to allow further engineering assessment
of the components in the substation. The project is now planned
for 2025.

Lockston Substation on the Bonavista Peninsula requires
refurbishment and modernization to replace and upgrade
deteriorated equipment. The project was originally planned for
2023. The project has been deferred to allow further engineering
assessment of the components in the substation. The project is
now planned for 2024.

The electrical service and emergency diesel generator at the
Kenmount Road Office Building requires upgrading. The project
was originally planned for 2023. The project has been deferred to
complete further analysis to determine the least cost approach to
upgrading the existing systems. The project is now planned for
2024,

Table B-3 lists the capital expenditures that were planned for future years but have been

advanced to 2023.

Table B-3

2023 Capital Projects Advanced from Future Years

Project

Description

Long Pond Substation

Capacity Expansion

Long Pond Substation in St. John's requires expansion in order to
accommodate an increase in capacity to provide power for
Memorial University’s boiler electrification project. The project
was originally planned for 2024. The project has been advanced to
2023 as a result of a request from the university for additional
capacity by year-end 2023.

Appendix B | 4



2023 Capital Budget Overview NP 2023 CBA

APPENDIX C:

Prioritized List of 2023 Capital Expenditures



2023 Capital Budget Overview NP 2023 CBA

Prioritized List of 2023 Capital Expenditures
Introduction

Part IV of Appendix A of the Provisional Guidelines requires that capital budget applications
include a prioritized list of proposed projects and programs. The Provisional Guidelines stipulate
that the prioritized list should be organized by investment classification as:

e Mandatory;

e Access;

e System Growth; or

e Renewal, Service Enhancement and General Plant.

The Provisional Guidelines direct that investments in the Renewal, Service Enhancement and
General Plant classifications be ordered by risk mitigated per dollar spent and reliability
improvement per dollar spent, and that previously approved multi-year projects within these
investment classifications be at the top of the list without those values.

Newfoundland Power does not currently have the software or data necessary to calculate the
risk mitigation or reliability improvement values of capital expenditures. Options to derive such
values are among the matters being assessed by the Company as part of its ongoing asset
management review.!

To comply with the spirit and intent of the Provisional Guidelines, Newfoundland Power
conducted a review of Canadian utility practice to assess alternative options to evaluate risks in
a manner that could produce a list identifying the relative priority of capital expenditures. The
review determined that practices for assessing risks vary among utilities.? The review also
determined that providing a ranking of the relative priority of capital expenditures as part of
regulatory filings is relatively rare among utilities.3

Following this review, a risk matrix methodology was developed. The risk matrix methodology
is designed to assess the risks of not proceeding with capital expenditures identified in the
Renewal, Service Enhancement and General Plant investment classifications. The methodology
is consistent with Newfoundland Power’s long-term approach to assessing risks and provides
reasonable consistency in communicating the results of those assessments across asset classes.
This, in turn, allows capital expenditures to be presented in the form of a prioritized list with the
level of priority based on the degree of risk mitigation provided.

1 Producing quantifiable risk and reliability values to prioritize capital expenditures would require the use of more
advanced software. Newfoundland Power commenced an asset management review in 2022. The review is
expected to take two years to complete and will include, among other matters, an assessment of options to
calculate risk mitigation and reliability improvement values as required by the Provisional Guidelines.

2 The methodologies used by other utilities to assess risk include: (i) determining risk based on engineering
judgment; (ii) using weighted formulas that apply risk-related criteria; (iii) risk matrices that assess probability
and consequence; and (iv) advanced software, such as the CopperlLeaf Portfolio.

3 Of 13 Canadian utilities surveyed, only two utilities indicate they provide prioritized lists of capital expenditures
to their regulator. The two utilities identified as providing prioritized lists of capital expenditures to their
regulators are Newfoundland and Labrador Hydro and Nova Scotia Power.
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The risk matrix methodology and prioritized list of capital expenditures for 2023 are provided
below. The Company expects its approach may evolve going forward as its asset management
review is completed.

Risk Matrix Methodology

The risk matrix is used to evaluate: (i) the potential consequences of not completing an
identified project or program; and (ii) the probability of those consequences occurring if the
project or program did not proceed.

Figure C-1 shows the risk matrix.

Probability

Values Priority Score

Near
Certain

Likely
Possible

Rare

4 5
Negllgl ble Mlnor Moderate Serious Critical

Consequence Values

Figure C-1: Risk Matrix

Using the risk matrix, capital projects and programs can receive a score of 1 to 25 based on the
assessment of probability and consequence. Values of 1 to 4 are considered Low priority
(shaded in green). Values of 5 to 9 are considered Medium priority (shaded in yellow). Values
of 10 to 16 are considered Medium-High priority (shaded in orange). Values of 20 or 25 are
considered High priority (shaded in red).

The assessment of consequences considered risks to four principal business objectives:

Reliability —Maintain long-term reliable service.

Safety — Protect safety of employees and the public.
Environment — Avoid environmental degradation.

Economic — Advance operational efficiency and effectiveness.
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These business objectives are consistent with Newfoundland Power’s statutory obligations.* A
capital project or program may be of consequence to one or more of these business objectives.
Once the relevant consequences are identified, values are determined for the severity of these
consequences based on guidelines that rely on a combination of quantifiable factors and
engineering judgment.

Table C-1 provides the guidelines used in assigning consequence values.

Table C-1

Guidelines for Determining Consequence Values

Consequence Factors Other Considerations
Examples of other considerations
Number of customers affected by potential outage: include outage duration and
1 - Less than 100 customers frequency, resiliency to severe
Reliability 2 -100 to 500 customers Weatherr system configuration
3 -500 to 1,000 customers (e.g. radial or looped), and the
4 -1,000 to 5,000 customers impact on operations of the loss
5 - Greater than 5,000 customers of a technology or piece of
equipment.
Sevent.y of potenUal safety incident. Examples of other considerations
1~ FirstAld include regulatory compliance
2 - One Medical Aid :
Safety (e.g. Occupational Health and

Environment

Economic

3 - Multiple Medical Aids
4 — Lost Time/Restricted Work
5 - Fatality/Permanent Disability

Severity of potential environmental incident:

1 - Immaterial Impact

2 - Internal Impact Only

3 - Isolated Off-Site Impact

4 — Widespread Off-Site Impact

5 - Regulatory Requirement Breached

Overall customer benefit:
1 - Immaterial NPV
2 - $10,000 to $100,000 NPV
3 - $100,000 to $500,000 NPV
4 - $500,000 to $1,000,000 NPV
5 — Greater than $1,000,000 NPV

Safety Regulations), public safety
and cybersecurity.

Examples of other considerations
include potential impact on local
wildlife and biodiversity.

Examples of other considerations
include annual operating cost
impacts, maintenance cost
trends and the cost of emergency
response.

4 As outlined in section 2.1, Newfoundland Power is required to provide services and facilities that are reasonably
safe and adequate and just and reasonable and to provide customers with reliable service at the lowest possible
cost. The Company must also comply with various other provincial and federal regulations, as well as industry

standards, to ensure its operations are not harmful to the environment.
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Probability is assessed from the perspective of how likely the identified consequence is to occur
if a capital project or program did not proceed.

Probability is based on engineering judgement using a scale of 0% to 100% as follows:

Near Certain (5)— Probable within a range of 91% to 100%.
Likely (4) - Probable within a range of 76% to 90%.
Possible (3)— Probable within a range of 26% to 75%.
Unlikely (2)— Probable within a range of 11% to 25%.

Rare (1) — Probable within a range of 0% to 10%.

For Renewal and General Plant expenditures, the probability value is determined primarily
based on asset condition. This includes the level of deterioration identified, obsolescence and
other deficiencies. Assessments of probability also consider previous operating experience,
including any history of equipment failure, and whether an asset has exceeded its expected
useful service life.

For Service Enhancement expenditures, the probability value is determined based on whether
the benefit is quantifiable through an economic analysis or can reasonably be expected based
on past experience. Potential risks to achieving the benefit are considered in assessing
probability, including the results of any associated sensitivity analyses.
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Prioritized List of 2023 Capital Expenditures

Table C-2 provides the prioritized list of 2023 capital expenditures by investment classification.
In accordance with the Provisional Guidelines, the list is organized by investment classification
with previously approved multi-year projects at the top. See Schedule B to the Application for
an explanation of the priority scores assigned to each capital project and program in the
Renewal, Service Enhancement and General Plant investment classifications.>

Table C-2

Prioritized List of 2023 Capital Expenditures

Project/Program Name

Priority Score

Previously Approved Multi-Year Projects

Customer Service System Replacement

Replace Vehicles and Aerial Devices 2022-2023
Workforce Management System Replacement

St. John's Teleprotection System Replacement
System Upgrades (Microsoft Enterprise Agreement)
Sandy Brook Plant Penstock Replacement

Transmission Line 94L Rebuild

Mandatory

PCB Bushing Phase-Out
General Expenses Capitalized
Allowance for Unforeseen Items

Allowance for Funds Used During Construction

Access

Extensions

New Transformers

New Meters

New Services

New Street Lighting

Corner Brook Acute Care Hospital Redundant Supply
Long Pond Substation Capacity Expansion

Relocate/Replace Distribution Lines for Third Parties

5

An explanation of the priority score for each capital project and program within the Renewal, Service
Enhancement and General Plant investment classifications can be found in the “Risk Assessment” sections of
Schedule B to the Application.
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Table C-2

Prioritized List of 2023 Capital Expenditures

Project/Program Name Priority Score

System Growth
Feeder Additions for Load Growth -

Renewal Service Enhancement, General Plant

Substation Replacements Due to In-Service Failures 25
Transmission Line Maintenance 25
Reconstruction 25
Thermal Plant Replacements Due to In-Service Failures 25
Hydro Plant Replacements Due to In-Service Failures 25
Molloy's Lane Substation Refurbishment and Modernization 20
Walbournes Substation Refurbishment and Modernization 20
Transmission Line 55L Rebuild 20
LED Street Lighting Replacement 20
Rebuild Distribution Lines 20
Distribution Reliability Initiative 20
Replacement Transformers 20
Replacement Meters 20
Replacement Services 20
Distribution Feeder Automation 20
Mobile Hydro Plant Refurbishment 20
Sandy Brook Hydro Plant Generator Refurbishment 20
Cybersecurity Upgrades 20
Shared Server Infrastructure 20
Substation Spare Transformer Inventory 16
Hydro Facility Rehabilitation 16
Substation Protection and Control Replacements 16
Physical Security Upgrades 16
Tools and Equipment 16
Replace Vehicles and Aerial Devices 2023-2024 16
System Upgrades 16
Personal Computer Infrastructure 16
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Table C-2
Prioritized List of 2023 Capital Expenditures

Project/Program Name Priority Score
Network Infrastructure 16
Substation Ground Grid Upgrades 15
Replacement Street Lighting 15
Communications Equipment Upgrades 15
Application Enhancements 15
Distribution Feeder SLA-05 Refurbishment 12
Electric Vehicle Charging Network 12
Company Building Renovations 12
Additions to Real Property 12
Distribution Feeder PEP-02 Refurbishment 10
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List of Worst Performing Feeders

The Board’s Provisional Guidelines require a list of the 10 worst performing feeders, including
relevant outage statistics compared to the utility average for the past 10 years. The Provisional
Guidelines require the lists be provided with and without major events.

Newfoundland Power completes an annual assessment of its worst performing feeders as part
of its Distribution Reliability Initiative. Each distribution feeder is assessed based on its
performance over the most recent five-year period. This timeframe is consistent with standard
utility practice, as assessments of worst performing feeders typically use three to seven year
time horizons.!

The Company’s assessment excludes planned outages and outages due to loss of supply and
major events. This is consistent with standard industry practice as major events are typically
driven by severe weather rather than the condition of the electrical system and are outside of
the utility’s control.? For this reason, Newfoundland Power does not rank the reliability
performance of its over 300 distribution feeders including major events.

Newfoundland Power’s annual assessment of its worst performing feeders applies five
performance measures: (i) customer minutes of interruption; (ii) distribution System Average
Interruption Frequency Index (“SAIFI”); (iii) distribution System Average Interruption Duration
Index (“SAIDI"); (iv) distribution Customer Hours of Interruption per Kilometre (*CHIKM"”); and
(v) distribution Customers Interrupted per Kilometre (“"CIKM").

For the purposes of compliance with the Provisional Guidelines, Tables D-1 through D-5 on the
following pages provide the Company’s worst performing feeders based on a 10-year average
using the five reliability metrics applied as part of the Distribution Reliability Initiative.

Tables D-1 through D-5 do not include outages related to major events as the Company has not
historically tracked the performance of its distribution feeders according to this data.

1 Newfoundland Power’s methodology for assessing its worst performing feeders and the results of its assessment
can be found in report 1.1 Distribution Reliability Initiative included with the Application.

2 For example, Electricity Canada states: "While performing an analysis of feeder outages, it is highly
recommended that specific outages related to events outside of the utility’s control be excluded. Standard
practice is to exclude outages due to loss of supply, as well as scheduled events. Most Prominent Events are
also excluded, as these are events outside the utility’s control and significantly impact utility performance
measures.” See Worst Performing Feeders, Service Continuity Committee: A New Measures Working Group
Whitepaper.
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Table D-1
Unscheduled Distribution-Related Outages
10-Year Average

(2012-2021)
Sorted by Customer Minutes of Interruption

Annual Annual Annual Annual
Customer Customer Minutes  Distribution  Distribution
Feeder Interruptions of Interruption SAIFI SAIDI
SUM-01 5,918 721,850 3.30 6.67
DUN-01 5,017 597,716 4.82 9.59
DOY-01 4,847 439,785 2.80 424
DLK-03 3,197 433,804 2.31 5.22
SCR-01 2,544 424,773 2.63 7.33
GLV-02 4,906 391,929 3.24 4.32
BOT-01 3,188 384,875 1.87 3.76
BVS-04 4,057 350,077 2.60 3.74
WAV-01 3,539 345,547 2.69 4.39
BLK-01 3,975 342,051 2.37 3.40
Company Average 1,205 92,720 1.40 1.79
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Table D-2
Unscheduled Distribution-Related Outages
10-Year Average

(2012-2021)
Sorted by Distribution SAIFI

Annual Annual Annual Annual
Customer Customer Minutes  Distribution  Distribution
Feeder Interruptions of Interruption SAIFI SAIDI
BHD-01 4,668 317,827 4.94 5.61
DUN-01 5,017 597,716 4.82 9.59
TWG-03 1,368 63,650 4.67 3.55
SCT-01 3,319 213,215 4.67 4.96
SCT-02 1,139 103,520 4.47 6.82
TWG-02 3,130 178,705 4.46 4.26
SUM-02 1,700 312,916 3.85 8.60
ABC-02 3,733 252,330 3.67 4.15
TWG-01 2,591 143,049 3.51 3.23
SUM-01 5,918 721,850 3.30 6.67
Company Average 1,205 92,720 1.40 1.79
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Table D-3

Unscheduled Distribution-Related Outages

10-Year Average

(2012-2021)
Sorted by Distribution SAIDI

Annual Annual Annual Annual
Customer Customer Minutes  Distribution  Distribution
Feeder Interruptions of Interruption SAIFI SAIDI
DUN-01 5,017 597,716 4.82 9.59
SUM-02 1,700 312,916 3.85 8.60
SBK-012 3 1,355 112 7.53
RVH-02 499 70,136 3.22 7.49
SCR-01 2,544 424,773 2.63 7.33
TRP-01 1,421 258,865 2.75 7.8
SCT-02 1,139 103,520 4.47 6.82
SUM-01 5,918 721,850 3.30 6.67
BHD-01 4,668 317,827 4.94 5.61
LAU-01 1,912 228,840 2.72 5.41
Company Average 1,205 92,720 1.40 1.79

3

Distribution feeder SBK-01 serves only two customer-owned microwave radio sites in the remote wilderness
close to the Company’s Sandy Brook hydroelectric plant. Both sites are difficult to access, particularly during the
winter. Both sites also operate emergency standby generators allowing them to tolerate extended outages.
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Table D-4
Unscheduled Distribution-Related Outages
10-Year Average

(2012-2021)
Sorted by Distribution CHIKM

Annual Distribution

Feeder CHIKM
GFS-02 325
KBR-09 253
MOL-04 230
SLA-10 209
KBR-10 200
SJM-06 199
MOL-09 194
SLA-13 193
TWG-02 170
KEN-03 170
Company Average 50
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Table D-5
Unscheduled Distribution-Related Outages
10-Year Average

(2012-2021)
Sorted by Distribution CIKM

Annual Distribution

Feeder CIKM
KBR-13* 196
KBR-10 158
HWD-07 m
SLA-10 109
KBR-12 102
KBR-15° 97
PAB-03 97
GOU-01 95
TWG-02 81
WAL-02 78
Company Average 22

4 Kings Bridge ("KBR") Substation distribution feeder KBR-13 was placed into service in 2017. Ten years of
historical reliability data is not available for this feeder. The average is calculated on a five-year basis.

5 KBR Substation distribution feeder KBR-15 was placed into service in 2017. Ten years of historical reliability data
is not available for this feeder. The average is calculated on a five-year basis.
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Previously Approved Multi-Year Projects

The Board’s Provisional Guidelines require that each year of a multi-year capital project be
considered in the initial year of application. The Provisional Guidelines stipulate that, where a
utility confirms in its capital budget application in subsequent years that the scope, nature and
magnitude of the project continues to be consistent with the original approval, further approval
of the project is not required.

The 2023 Capital Budget includes seven capital projects that were previously approved by the
Board. Capital expenditures for these project total approximately $19,688,000 in 2023 and
$4,276,000 in 2024.

The following section provides an update on each multi-year project for 2023 that was
previously approved by the Board. Newfoundland Power confirms that all projects are
proceeding as approved and there has been no change in the scope, nature or magnitude of
these projects that would require further approval of the Board.
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Title: Transmission Line 94L Rebuild
Asset Class: Transmission

Category: Project

Investment Classification: Renewal

2023 Expenditures: $4,346,000

The rebuilding of Transmission Line 94L was included in the 7ransmission Line Rebuild project
filed with Newfoundland Power’s 2022 Capital Budget Application.!

Transmission Line 94L was constructed in 1969 and serves 2,500 customers supplied via

St. Catherine’s, Riverhead and Trepassey substations on the Avalon Peninsula. Inspections
completed in 2021 determined that this transmission line is heavily deteriorated. Approximately
83% of cribs, 68% of cross braces, and 62% of poles are experiencing deterioration, along with
other identified deficiencies.

The Board approved the rebuilding of Transmission Line 94L as a three-year project in Order
No. P.U. 36 (2021). The rebuilding of Transmission Line 94L is proceeding as approved. Brush
clearing and vegetation management is being completed in the second quarter of 2022 and
construction is expected to commence in the third quarter. A 21.5 kilometre section of line will
be rebuilt in 2022, with 20 kilometres rebuilt in 2023 and 19.5 kilometres rebuilt in 2024.

Table E-1 provides the approved expenditures for the 7ransmission Line Rebuild project for 94L.

Table E-1
Transmission Line 94L Rebuild Project

Multi-Year Expenditures

($000s)
Cost Category 2022F 2023F 2024F
Material 1,579 1,486 1,482
Labour - Internal 90 86 86
Labour — Contract 2,050 1,970 1,970
Engineering 65 62 62
Other 689 742 676
Total $4,473 $4,346 $4,276

Expenditures for the Transmission Line 94L Rebuild project total approximately $13,095,000,
including $4,346,000 in 2023. For expenditures incurred to date, see the 2022 Capital
Expenditure Status Report filed with the Application.

1 See Newfoundland Power’s 2022 Capital Budget Application, report 3.1 2022 Transmission Line Rebuild.
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Title: Sandy Brook Plant Penstock Replacement
Asset Class: Generation — Hydro

Category: Project

Investment Classification: Renewal

2023 Expenditures: $4,694,000

The Sandy Brook Plant Penstock Replacement project was included as a multi-year project in
Newfoundland Power’s 2022 Capital Budget Application.?

The Sandy Brook hydro plant was placed into service in 1963. A condition assessment in 2020
determined the plant’s penstock is in poor condition and requires replacement. The entire
length of the penstock is experiencing joint leakage between stages and brooming at stave
ends. The penstock’s saddles and other components are in poor condition.

The Board approved the Sandy Brook Plant Penstock Replacement as a two-year project in
Order No. P.U. 36 (2021). The replacement of the plant’s penstock is proceeding as approved.
Engineering design, procurement of the penstock and site preparation work is being completed
in 2022. The installation of the replacement penstock will be completed in 2023.

Table E-2 provides the approved expenditures for the Sandy Brook Plant Penstock Replacement
project.

Table E-2
Sandy Brook Plant Penstock Replacement Project

Multi-Year Expenditures

(5000s)
Cost Category 2022F 2023F
Material 290 4,491
Labour - Internal 9 9
Engineering 71 54
Other 30 140
Total $400 $4,694

Expenditures for the Sandy Brook Plant Penstock Replacement project total approximately
$5,094,000, including $4,694,000 in 2023. For expenditures incurred to date, see the 2022
Capital Expenditure Status Report filed with the Application.

2 See Newfoundland Power’s 2022 Capital Budget Application, report 1.2 Sandy Brook Plant Penstock
Replacement,
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Title: Customer Service System Replacement
Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

2023 Expenditures: $5,917,000

The Customer Service System Replacement project was included as a multi-year project in
Newfoundland Power’s 2021 Capital Budget Application.?

Newfoundland Power’s Customer Service System supports all essential customer service
functions, including program and service delivery and account management and billing. The
system was implemented in 1993 with an expected service life of 20 years. The system now
faces increased technical and functional risks and requires replacement with a modern solution.

The Board approved the Customer Service System Replacement project as a three-year project
in Order No. P.U. 12 (2021). Replacement of the existing system is proceeding as approved.

The Customer Service System Replacement project is designed to be executed in three stages:

(i)  Procurement of the replacement solution.
(i  Implementation of the replacement solution, including initiation/planning,
confirm/design, development, testing, training and deployment.
(iii)  Stabilization of the replacement solution.*

An independent procurement advisor, Gartner Inc. ("Gartner”), was contracted in April 2021.
Gartner’s role was to provide expertise and best practices in undertaking competitive Request
for Proposals ("RFP") processes during the procurement stage of the project.®

Gartner assisted Newfoundland Power in conducting two competitive RFP processes in
2021/2022. The first RFP process focused on the procurement of a software solution. The
second RFP process focused on the procurement of implementation services.

Three proposals were received from vendors for software solutions. Proposals were evaluated
to determine which solutions met the Company’s technical and functional requirements.

Product demonstrations were then completed, followed by an evaluation of proposed
implementation, maintenance and support costs. Based on the evaluation, the Oracle Customer
to Meter software was selected as the least-cost solution that met the necessary requirements.

Following the selection of a software vendor, a second RFP process was completed to obtain
third-party implementation services. Five proposals were received from vendors for
implementation services. The proposals were evaluated against criteria to determine which
vendors demonstrated the experience, skills and resources necessary to execute the project,

3 See Newfoundland Power’s 2021 Capital Budget Application, Volume 1, Customer Service Continuity Plan.
4 Ibid., Section 4.0 Project Scope.
5 Ibid., page 14.

Appendix E | 4



2023 Capital Budget Overview NP 2023 CBA

followed by an evaluation of proposed costs. Based on the evaluation, Ernst and Young LLP
("EY") was selected as the least-cost solution that met the necessary requirements.

With procurement complete, the project is currently in the implementation stage. The project
team has been established and project initiation and planning has been completed. The project
is currently in the confirm/design phase of implementation, which will be followed by
development and testing. The replacement solution is expected to be implemented in 2023.

Table E-3 provides the approved expenditures for the Customer Service System Replacement
project.

Table E-3
Customer Service System Replacement Project

Multi-Year Expenditures

(5000s)
Cost Category 20215 2022F 2023F
Material 7,186 10,358 3,685
Labour — Internal 1,934 4,132 1,237
Other 783 1,336 995
Total $9,903 $15,826 $5,917

Expenditures for the Customer Service System Replacement project total approximately

$31.6 million, including $5,917,000 for 2023. While the project is being executed as approved,
the timing of project approval has resulted in expenditures being carried forward with a greater
proportion of the project expected to be executed in 2022 and 2023. For expenditures incurred
to date, see the 2021 Capital Expenditure Reportfiled in February 2022 and the 2022 Capital
Expenditure Status Report filed with the Application.

Newfoundland Power will continue to provide quarterly updates to the Board on project
execution as part of its Quarterly Regulatory Report.

6 Includes a carryover of forecast expenditures of $7,093,000. See Newfoundland Power’s 2021 Capital
Expenditure Report, page 1 of 14.
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Title: Workforce Management System Replacement
Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

2023 Expenditures: $1,201,000

The Workforce Management System Replacement project was included as a multi-year project
in Newfoundland Power’s 2022 Capital Budget Application.*

Newfoundland Power’s existing Workforce Management System supports the scheduling,
dispatching and monitoring of field crews responding to customer outages and other service
requests. The existing system is being discontinued by its vendor. A net present value analysis
determined that system replacement is least cost for customers.

The Board approved the Workforce Management System Replacement as a two-year project in
Order No. P.U. 36 (2021). The project is proceeding as approved by the Board. The
procurement of a replacement solution is being completed in 2022 through a competitive
Request for Proposals process. The replacement system is expected to be implemented in
2023.

Table E-4 provides the approved expenditures for the Workforce Management System
Replacement project.

Table E-4
Workforce Management System Replacement Project

Multi-Year Expenditures

(S000s)
Cost Category 2022F 2023F
Material 150 250
Labour - Internal 418 266
Other 240 685
Total $808 $1,201

Expenditures for the Workforce Management System Replacement project total approximately
$2,009,000, including $1,201,000 in 2023. For expenditures incurred to date, see the 2022
Capital Expenditure Status Report filed with the Application.

4 See Newfoundland Power's 2022 Capital Budget Application, report 7.3 Workforce Management System
Replacement,
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Title: System Upgrades (Microsoft Enterprise Agreement)
Asset Class: Information Systems

Category: Project

Investment Classification: General Plant

2023 Expenditures: $245,000

The Microsoft Enterprise Agreement was included as a multi-year System Upgrades project in
Newfoundland Power’s 2021 Capital Budget Application.®

The Microsoft Enterprise Agreement covers the purchase of Microsoft software products and
provides access to the latest versions of each product purchased under the agreement.

The Board approved the System Upgrades project, including the Microsoft Enterprise
Agreement, in Order No. P.U. 37 (2020) as a three-year project. An agreement was established
in 2021 and will continue into 2023.

Table E-5 provides approved expenditures for the Microsoft Enterprise Agreement.

Table E-5
System Upgrades (Microsoft Enterprise Agreement)

Multi-Year Expenditures

(5000s)
Cost Category 2021 2022F 2023F
Material 245 245 245
Total $245 $245 $245

Expenditures for the Microsoft Enterprise Agreement are $245,000 annually from 2021 to 2023.
For expenditures incurred to date, see the 2022 Capital Expenditure Status Report filed with the
Application.

5 See Newfoundland Power’s 2021 Capital Budget Application, report 6.2 2021 System Upgrades.
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Title: St. John’s Teleprotection System Replacement
Asset Class: Telecommunications

Category: Project

Investment Classification: General Plant

Cost: $1,150,000

The St. John'’s Teleprotection System Replacement project was included as a multi-year project
in Newfoundland Power’s 2022 Capital Budget Application.®

Newfoundland Power’s teleprotection system operates to protect the 66 kV transmission
network serving substations in the St. John’s area. The existing equipment platform for the
system has become increasingly unreliable and has reached the end of its useful service life.
The critical nature and continued need for the teleprotection functionality requires that the
Company replace the existing system.

The Board approved the St. John'’s Teleprotection System Replacement as a two-year project in
Order No. P.U. 36 (2021). The project is proceeding as approved. Procurement of the
replacement system and associated engineering design work is being completed in 2022. Fibre
optic cables builds and system configuration, testing and commissioning will occur in 2023.

Table E-6 provides the approved expenditures for the St. John's Teleprotection System
Replacement project.

Table E-6
St. John’s Teleprotection System Replacement Project

Multi-Year Expenditures

(S000s)
Cost Category 2022F 2023F
Material 200 671
Labour - Internal 25 100
Labour - Contract - -
Engineering 150 240
Other 75 139
Total $450 $1,150

Expenditures for the St. John's Teleprotection System Replacement project total approximately
$1,600,000, including $1,150,000 for 2023. For expenditures incurred to date, see the 2022
Capital Expendiiture Status Report filed with the Application.

6 See Newfoundland Power’s 2022 Capital Budget Application, report 6.1 St, John’s Teleprotection System
Replacement,
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Title: Replace Vehicles and Aerial Devices 2022-2023
Asset Class: Transportation

Category: Project

Investment Classification: General Plant

Cost: $2,135,000

The Replace Vehicles and Aerial Devices 2022-2023 project was included as a multi-year project
in Newfoundland Power’s 2022 Capital Budget Application.”

The Replace Vehicles and Aerial Devices 2022-2023 involves the addition and replacement of
heavy/medium-duty, light-duty passenger and off-road vehicles. Due to long delivery times
associated with the purchase of medium/heavy-duty vehicles, the Company shifted to a multi-
year project for these vehicle purchases in 2022.

The Board approved the Replace Vehicles and Aerial Devices 2022-2023 as a two-year project
in Order No. P.U. 36 (2021). The project is proceeding as approved. A total of four light duty,
32 passenger and 14 off-road vehicles are being replaced in 2022. Five heavy/medium duty
vehicles are being replaced in 2023.

Table E-7 provides the approved expenditures for the Replace Vehicles and Aerial Devices
2022-2023 project.

Table E-7
Replace Vehicles and Aerial Devices 2022-2023 Project

Multi-Year Expenditures

($000s)
Cost Category 2022F 2023F
Material 2,979 2,059
Labour - Internal 106 73
Other 4 3
Total $3,089 $2,135

Expenditures for the Replace Vehicles and Aerial Devices 2022-2023 project total approximately
$5,224,000 with $2,135,000 for 2023. For expenditures incurred to date, see the 2022 Capital
Expendiiture Status Report filed with the Application.

7 See Newfoundland Power’s 2022 Capital Budget Application, Schedule B, pages 70-72.
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1.0 PLAN OVERVIEW

Newfoundland Power Inc. ("Newfoundland Power” or the “Company”) prepares a five-year
capital plan to provide reasonable predictability of future investment priorities. The capital plan
incorporates the best available information on future customer, operational and electrical
system requirements. All planned investments undergo detailed engineering reviews prior to
being submitted for approval to the Newfoundland and Labrador Board of Commissioners of
Public Utilities (the “Board”).

The Company'’s current capital plan forecasts average annual investments of approximately
$130.2 million from 2023 to 2027. This level of investment is expected to be required to
continue providing customers with access to safe and reliable service at the lowest possible cost.

Newfoundland Power’s operations are focused on maintaining current levels of overall service
reliability for customers. While the Company is targeting stability in its reliability performance,
the age of its electrical system poses an increasing risk to this objective.

The effect of age on the condition of Newfoundland Power’s electrical system can be observed
in recent trends with equipment failures. Equipment failures are trending upward on the
distribution system, with an increase of approximately 29% over the last decade. This trend is
primarily being driven by the failure of overhead conductor that has deteriorated due to its age.
The risk of equipment failure is expected to increase as large quantities of assets approach the
end of their expected useful service lives, including substation power transformers, distribution
and transmission wooden support structures, and transmission overhead conductor.

Newfoundland Power’s investment priorities over the next five years reflect an increased focus
on the planned refurbishment of assets to extend their useful service lives and the replacement
of assets that become deteriorated or fail in service. The refurbishment and replacement of
existing assets is forecast to account for an average of approximately $70.5 million of annual
capital expenditures from 2023 to 2027, or 54% of total annual expenditures.

The Company’s investment priorities over the forecast period reflect a relatively stable level of
investment required to connect new customers and respond to system growth. Approximately
2,000 new customer connections are forecast annually from 2023 to 2027. System load growth
is expected to be modest with increases driven by residential development in urban areas,
government efforts to electrify provincial buildings, and electric vehicle adoption. Responding
to customer and system growth is forecast to account for an average of approximately

$29.2 million of annual capital expenditures from 2023 to 2027, or 22% of total annual
expenditures.

Investment priorities over the next five years also reflect a continued focus on the management
of Company information systems to mitigate increasing cybersecurity risks. Investment in
cybersecurity is increasing globally, with third-party vendors requiring more frequent upgrades
of computing hardware and software. Investments in general plant are forecast to account for
an average of approximately $19.0 million of the Company’s annual capital expenditures from
2023 to 2027, over half of which are attributable to investments in information systems.
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2.0 PLANNING CONTEXT

2.1 General

Newfoundland Power’s investment priorities and five-year capital plan reflect the capital
expenditures necessary to meet its statutory obligations under the Public Utilities Act and
Electrical Power Control Act, 1994. The capital plan is updated annually for the latest forecasts
of customer and system load growth, anticipated operational requirements and electrical system
condition. This section provides an overview of forecast requirements in these areas, which
form the basis of the Company’s investment priorities over the next five years.

2.2 Customer Outlook

Newfoundland Power has an obligation to provide customers with equitable access to an
adequate supply of power.! Capital investments are required annually to connect new
customers to the electrical system and to respond to increases in electrical system load.

The Company has experienced declining requests for new service connections in recent years
due to a decrease in new home construction throughout its service territory. At the same time,
system load growth has been concentrated in urban areas.? These trends are expected to
continue.

Table 1 provides the forecast number of new customer connections from 2023 to 2027.

Table 1
Forecast New Customer Connections

(2023F-2027F)

2023F 2024F 2025F 2026F 2027F

New Customer Connections 2,185 2,038 1,988 1,860 1,795

New customer connections are forecast to decline from 2,185 in 2023 to 1,795 in 2027.
Approximately 39% of new customer connections over the next five years are forecast to occur
in the province’s largest urban centre, the Northeast Avalon.

System load growth is expected to continue to be driven by residential development in urban
areas and government plans to electrify heating systems in provincial buildings. For example,
in March 2022, the provincial and federal governments announced a $10.5 million project to
replace an oil-fired water boiler at Memorial University with two electrically powered boilers.3

1 See Section 3(b)(ii) of the Electrical Power Control Act, 1994.

2 For example, of 19 Feeder Additions for Load Growth projects completed over the last five years, 17 projects
have been on the Avalon Peninsula, including 12 on the Northeast Avalon.

3 See Provincial Government press release, Provincial and Federal Governments Invest in Electrification Project at
Memorial University, March 25, 2022.
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Efforts to electrify provincial buildings and other electrification opportunities are expected to be
pursued as part of the Provincial Government’s Renewable Energy Plan.*

System load growth is also expected to be affected by electric vehicle ("EV") adoption over the
forecast period. Load growth associated with EVs is expected to increase annually, with the
potential for approximately 140,000 EVs on the province’s roads by 2034.> Newfoundland
Power and Newfoundland and Labrador Hydro ( “Hydro”) have designed an EV Demand
Response Pilot Project to study options for managing the impact of EVs on peak demand. The
pilot project is being reviewed by the Board as part of the Electrification, Conservation and
Demand Management Plan.: 2021-2025.

Over the longer term, increased peak demand due to EV adoption is expected to result in
dynamic rate structures becoming cost-effective for customers. A 2019 market potential study
completed by Dunsky Energy Consulting determined that dynamic rates may become cost-
effective for customers between 2030 and 2034.6 Implementing dynamic rates will take several
years and require investments in Advanced Metering Infrastructure ("AMI”).” The Company
expects to commence a transition to AMI technology in 2027 through the installation of meters
that are capable of being read using both existing meter reading technology and AMI technology.

Should customer connections and system load growth vary from forecast, the capital
investments required to accommodate this growth will also vary.

2.3 Operations Outlook

Newfoundland Power has an obligation to provide reliable service to its customers at the lowest
possible cost.® Providing customers with reliable service requires capital investments to
maintain the condition of the electrical system and the Company’s operational response
capabilities when outages occur.

Customers have indicated a reasonable level of satisfaction with Newfoundland Power’s service
delivery over the last decade.® The Company’s operations are focused on maintaining current
levels of overall service reliability for customers. Annual performance targets for service
reliability are established based on the Company’s performance over the most recent five-year
period, excluding significant events.

For 2022, Newfoundland Power is targeting an average frequency of 1.9 outages per customer
and an average duration of 2.5 outage hours per customer. Annual performance targets over

4 See the Provincial Government’s Renewable Energy Plan, section 1.4 Electrify Transportation and Space-Heating.

5 There are forecast to be approximately 41,000 EVs in Newfoundland and Labrador by 2034, with the potential to
increase adoption to approximately 140,000 EVs by 2034 following implementation of the Electrification,
Conservation and Demand Management Plan: 2021-2025.

6 See Schedule E — Potential Study Addendum Demand Response Potential Assessment — Further Analysis filed as
part of the Electrification, Conservation and Demand Management Plan: 2021-2025.

7 For example, Newfoundland Power’s deployment of Automated Meter Reading ("AMR") technology required over
five years to implement. The deployment of AMI would be more substantial as, in addition to replacing existing
meters, the Company would be required to implement new communications infrastructure, a meter data
management system, and new customer rate structures.

8 See Section 3(b)(iii) of the Electrical Power Control Act, 1994.

9 Customer satisfaction with Newfoundland Power’s service averaged approximately 86% from 2012 to 2021.
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the ensuing five years are expected to be reasonably consistent with current targets, but may
vary depending on actual results over this period.

While the Company aims to maintain a consistent level of service reliability for customers,
severe weather events can have a significant impact on the service provided to customers.
Such events exceed the design parameters of the electrical system and may result in
widespread damage and extended customer outages. Recent examples include a severe
blizzard in January 2020 and Hurricane Larry in September 2021.1° Restoring service to
customers following such events typically requires a robust operational response as well as
capital investments to repair damage to the electrical system.!!

Figure 1 shows the average duration of outages experienced by Newfoundland Power’s
customers from 2002 to 2021 including significant events.!?

Figure 1
Newfoundland Power
Outage Duration Including Significant Events
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Significant customer outages due to severe weather have become more frequent in the
Company'’s service territory, causing customer outages in nine of the last 10 years compared to
just three years in the prior decade.

10 A severe blizzard in January 2020 resulted in over 90 centimeters of snow and wind gusts in excess of
170 kilometres per hour. Hurricane Larry in September 2021 resulted in wind gusts in excess of
180 kilometres per hour.

11 For example, capital expenditures of approximately $7.5 million were required to restore service to customers in
2010 following a severe ice storm and Hurricane Igor. These expenditures were approved by the Board in Order
Nos. P.U. 17 (2010) and P.U. 35 (2010).

12 Gjgnificant events generally affect the duration of outages more than the frequency of outages. For example, a
hurricane may result in a single outage that lasts several days. From 2002 to 2021, significant events have
resulted in an average SAIFI of 0.3, ranging as high as an average SAIFI of 1.2 in 2010.
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The amount of capital investment required to restore service to customers following severe
weather is highly variable and presents a risk to Newfoundland Power’s customers and its
forecast expenditures. This risk highlights the importance of ensuring the electrical system is
designed to standards that reflect local climatic conditions, as well as the importance of
maintaining effective emergency response capabilities through measures such as electrical
system automation. 3

The future reliability of supply to Newfoundland Power’s customers is expected to be impacted
by commissioning of the Muskrat Falls Project. Upon commissioning of the project, the
Company'’s largest source of supply will be located off the island, approximately

1,100 kilometres from the province’s load centre on the Avalon Peninsula. The reliability of
supply from the Muskrat Falls Project is under review by the Board.!* It is currently uncertain
what effect, if any, the results of this review may have on the Company’s operations and
investment priorities.

Newfoundland Power’s operations and capital investments must adapt to increasing
cybersecurity risks. Cybersecurity risks have increased materially for critical infrastructure
operators in recent years, including electric utilities. Worldwide spending on cybersecurity is
forecast to grow over the near term. For example, a 2021 global survey indicated that
cybersecurity is a top priority for new spending among corporations, with 61% of surveyed
companies reporting increased investment.®> Newfoundland Power expects that more frequent
upgrades of its operations technologies and computing hardware will be required going forward
to manage increasing cybersecurity risks.

Market conditions following the COVID-19 pandemic pose a risk to Newfoundland Power’s
2023-2027 Capital Plan. Supply chain disruptions have contributed to reduced availability and
extended delivery times for certain materials, including heavy-duty vehicles, conductor and
power transformers. Inflationary pressures on materials have also increased following the
COVID-19 pandemic. The Company continues to monitor market conditions and assess
potential impacts on its operations.

13 The principal design standard for distribution and transmission line design in Canada is the CSA standard
C22.3 No.1-15, Overhead Systems. This standard recognizes four classifications of weather load conditions for
ice accumulation, wind loading, and temperature. These are: (i) medium loading B; (ii) medium loading A; (iii)
heavy; and (iv) severe. Newfoundland Power’s service territory has heavy and severe loading classifications.
Only 2 other provinces throughout Canada are identified as having severe weather loading areas. These are: (i)
parts of northern and southern Manitoba; and (ii) rural parts of eastern Quebec, including the Gaspe Peninsula.

14 In correspondence to Hydro dated March 25, 2021, the Board raised concerns regarding the findings of a report
by Asim Haldar, PhD, P.Eng, titled Assessment of Labrador Island Transmission Link (LIL) Reliability in
Consideration of Climatalogical Loads (the “Haldar Report”). The Board stated: "7The Haldar Report raises
troubling concerns regarding the as-built design of the LIL with potential significant negative implications for the
LIL’s reliability. ”

15 See Gartner Inc., Gartner Forecasts Worldwide Security and Risk Management Spending to Exceed $150 Billion
in 2021, May 17, 2021.
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2.4 Asset Condition Outlook
2.4.1 General

Newfoundland Power’s electrical system is maintained through a combination of preventative
and corrective maintenance programs and long-term asset management strategies. The most
recent independent review of Newfoundland Power’s engineered operations was conducted by
The Liberty Consulting Group in 2014. The review found that the Company’s asset
management conforms to good utility practice.®

A significant portion of Newfoundland Power’s electrical system assets were constructed in the
1960s and 1970s following provincial electrification efforts in rural areas.!” As a result, a high
quantity of assets with expected useful service lives of between 50 and 60 years, such as
conductor and wooden support structures, are now aging beyond their expected useful service
lives. While age is not the primary determinant as to whether an asset requires refurbishment
or replacement, it provides a reasonable indication of the probability that an asset may begin
to fail.

The effect of age on the condition of Newfoundland Power’s electrical system can be observed
through its recent experience with equipment failures. An average of approximately 1,155
equipment failures per year were experienced on the distribution system from 2017 to 2021,
which represents a 29% increase compared to the previous five-year period.'® The upward
trend in equipment failures is primarily being driven by overhead conductor that has become
deteriorated due to its age.*®

Newfoundland Power is exposed to increasing risk of equipment failure going forward due to
the age of its electrical system. As detailed below, significant portions of major equipment in
the distribution, transmission and substations asset classes have exceeded or are approaching
the end of their useful service lives.

Maintaining the safe and reliable operation of the electrical system will require increased
investments in the planned refurbishment and replacement of electrical system assets. The
Company is currently undertaking an asset management review to ensure its practices continue
to be adequate in light of the age and condition of its electrical system. This review is expected
to take two years to complete.

16 See The Liberty Consulting Group, Executive Summary of Report on Island Interconnected System to
Interconnection with Muskrat Falls addressing Newfoundland Power Inc., December 17, 2014, page ES-1.

17- In 1958, Newfoundland Power (then Newfoundland Light and Power), signed a rural electrification agreement
with the Provincial Government to provide electricity in areas where it was not economical for the Company to
build its own transmission lines. As part of this agreement, assets owned by the Newfoundland and Labrador
Power Commission, which eventually became Hydro, were divested to the Company. Other entities, including
municipal corporations, also divested assets to Newfoundland Power over this period.

18 Includes failures of cutouts, primary conductor, insulators, poles, distribution transformers and other equipment.
Does not include service wire failures, which are replaced upon failure and not inspected as part of
Newfoundland Power’s Distribution Inspection and Maintenance Practices.

19 On average, 188 conductor failures occurred annually from 2012 to 2016. This compares to an average of
approximately 327 conductor failures annually from 2017 to 2021.
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2.4.2 Distribution

Newfoundland Power operates approximately 300 distribution feeders. Distribution feeders are
inspected on a seven-year cycle to identify deficiencies. High-priority deficiencies are corrected
during the year in which they are identified through the Reconstruction program. Other
deficiencies are corrected in a planned manner through the Rebuild Distribution Lines program
and individual refurbishment projects for feeders where deterioration is most pronounced. The
distribution system is also maintained through the longstanding Distribution Reliability Initiative,
which targets the worst performing feeders for capital investment.

Newfoundland Power’s distribution system includes approximately 228,000 wooden support
structures and over 10,000 kilometres of overhead conductor. Industry experience indicates an
average expected useful service life of 54 years for distribution wooden support structures and
50 years for distribution overhead conductor.?

The risk of equipment failure on the Company’s distribution system is currently high as large
quantities of wooden support structures and overhead conductor have exceeded their expected
useful service lives.

Figure 2 provides the age of wooden support structures on the Company’s distribution system.

Figure 2
Distribution Wooden Support Structures
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20 The average industry expected useful service lives of distribution assets were derived from information published
by the Federal Energy Regulatory Commission (“"FERC"). Electric utilities subject to FERC's jurisdiction are
required to file a Form 1 report annually. Form 1 reports are publicly available and provide financial and
operational information for electric utilities. A total of 38 utilities were included in the analysis.
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Approximately 15% of distribution wooden support structures have exceeded the average
industry expected useful service life of 54 years. An additional 16% of distribution wooden
support structures will reach 54 years in service over the next decade.

Figure 3 provides the age of overhead conductor on the Company’s distribution system.

Figure 3
Distribution Overhead Conductor
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Approximately 23% of distribution overhead conductor has currently exceeded the average
industry expected useful service life of 50 years. An additional 22% of distribution overhead
conductor will reach 50 years in service within the next decade.

2.4.3 Transmission

Transmission lines are the backbo