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Board of Commissioners
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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 2024 Capital Budget Application

Enclosed are the original and 10 copies of Newfoundland Power Inc.’s (“"Newfoundland Power”
or the “Company”) 2024 Capital Budget Application (the “Application”).

The Application seeks an order approving the Company’s proposed 2024 capital budget and
fixing and determining Newfoundland Power’s average rate base for 2022.

Amendments to the Public Utilities Act (the “Act”) became effective in May 2023. Regarding
section 41 of the Act, the amendments provide that a utility shall not proceed with any
improvement or addition to its property where the cost exceeds $750,000 without prior
approval of the Board. In response to the amendments, the Company has made revisions to
the presentation of its application.

Projects and programs greater than $750,000 are set out in Schedule B to the Application and
comply with the spirit and intent of the Board’s Capital Budget Application Guidelines
(Provisional) effective January 2022 as more fully described in Schedule B.

Projects and programs $750,000 and under are outlined in Schedule C to the Application
including a description of each project or program.

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 available to the Board and interested parties via Newfoundland
Power’s stranded website at https://ftp.nfpower.nf.ca/. The Application is also publicly available
via the Company’s website (newfoundlandpower.com).
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We trust the foregoing and enclosed are in order. If you have any questions, please contact

the undersigned.

Yours truly,

,%w/

"

Dominic Ffey
Legal Counsel

Enclosures

cc. Shirley Walsh
Newfoundland and Labrador Hydro
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Dennis Browne, K.C.
Browne Fitzgerald Morgan & Avis
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IN THE MATTER OF the Public
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IN THE MATTER OF the Public
Utilities Act (the “Act”); 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 its 2024 Capital Budget; and

(b) fixing and determining its 2022 rate base.

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 provides a summary of Newfoundland Power’s proposed
capital expenditures for which it is seeking approval as follows:

(a) proposed single-year 2024 capital expenditures in the amount of $84,583,000
comprising projects and programs costing in excess of $750,000;

(b) proposed single-year 2024 capital expenditures of $10,514,000 comprising
projects and programs costing $750,000 and under;

(o) proposed multi-year projects commencing in 2024 with capital expenditures of
$5,234,000 in 2024, $19,414,000 in 2025 and $297,000 in 2026; and

(d) ongoing multi-year projects previously approved in Order No. P.U. 36 (2021) and
Order No. P.U. 38 (2022) with capital expenditures of $14,921,000 in 2024 (the
“Previously Approved Multi-Year Projects”).

3. The proposed 2024 Capital Budget includes contributions toward the cost of
improvements or additions to property that Newfoundland Power intends to demand
from its customers in 2024 including an estimated amount of $2,500,000 in contributions
in aid of construction which shall be calculated in a manner approved by the Board.

4. There has been no change in the scope, nature, or magnitude of the Previously
Approved Multi-Year Projects.



10.

Schedule B to this Application provides detailed descriptions of the proposed projects
and programs in excess of $750,000.

Schedule C to this Application outlines proposed projects and programs $750,000 and
under.

The proposed expenditures as set out in Schedules A, B and C 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 D to this Application shows Newfoundland Power’s actual average rate base for
2022 of $1,230,434,000.

Newfoundland Power requests that the Board make an Order:

(a) 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 2024 in the amount of $115,252,000 as set out in Schedules A, B
and C to this Application comprising:

i. single-year project and program expenditures in excess of $750,000 in
the amount of $84,583,000;

ii. single-year project and program expenditures $750,000 and under in the
amount of $10,514,000;

iii. multi-year programs with 2024 expenditures of $5,234,000; and

iv. previously approved multi-year projects with 2024 expenditures of
$14,921,000.

(b) pursuant to section 41 of the Act, approving Newfoundland Power’s proposed
multi-year construction and purchase of improvements or additions to its
property for future years in the amount of $19,414,000 in 2025 and $297,000 in
2026 as set out in Schedules A and B to this Application; and

(c) pursuant to section 78 of the Act, fixing and determining Newfoundland Power’s
average rate base for 2022 in the amount of $1,230,434,000 as set out in
Schedule D to this Application.

Communication with respect to this Application should be forwarded to the attention of
Dominic Foley, Legal Counsel to Newfoundland Power.



DATED at St. John'’s, Newfoundland and Labrador, this 22" day of June, 2023.

NEWFOUNDLAND POWER INC.

-7

Dominic Foley

Legal Counsel to Newfoundland Power Inc.
P.O. Box 8910

55 Kenmount Road

St. John's, NL A1B 3P6

Telephone:  (709) 737-5500 ext. 6200
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 its 2024 Capital Budget; and
(b) fixing and determining its 2022 rate base.

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 22™ day of June, 2023:

”Cf/”’““” 7? oze

Barrlstefj\JL : hubbs




Schedule A
2024 Capital Budget Summary NP 2024 CBA

2024 CAPITAL BUDGET SUMMARY

Expenditure Type Budget ($000s)
Single-Year Projects and Programs Over $750,000 84,583
Single-Year Projects and Programs $750,000 and Under 10,514
Multi-Year Projects Commencing in 2024 5,234
Multi-Year Projects Approved in Previous Years 14,921
Total $115,252
Asset Class Budget ($000s)
Distribution 55,865
Substations 20,605
Transmission 15,064
Generation - Hydro 5,329
Generation - Thermal 311
Information Systems 6,180
Telecommunications 502
General Property 2,340
Transportation 3,806
Unforeseen Allowance 750
General Expenses Capitalized 4,500
Total $115,252

Newfoundland Power Inc. — 2024 Capital Budget Application Page 1 of 6



Schedule A
2024 Capital Budget Summary NP 2024 CBA

2024 CAPITAL BUDGET
SINGLE-YEAR PROJECTS AND PROGRAMS

OVER $750,000

Projects and Programs Budget ($000s)

Distribution
LED Street Lighting Replacement 5,541
Feeder Additions for Load Growth 2,811
Distribution Reliability Initiative 900
Distribution Feeder Automation 888
Distribution Feeder OXP-01 Refurbishment 840
Extensions 12,140
Reconstruction 6,953
Rebuild Distribution Lines 4,974
Relocate/Replace Distribution Lines for Third Parties 4,066
Replacement Transformers 3,681
New Transformers 3,264
New Services 2,847
New Street Lighting 2,629
Replacement Street Lighting 863
Total Distribution $52,397

Substations
Gambo Substation Refurbishment and Modernization 5,267
Memorial Substation Refurbishment and Modernization 4,351
Old Perlican Substation Refurbishment and Modernization 3,356
Substation Replacements Due to In-Service Failures 4,797
Total Substations $17,771

Transmission
Transmission Line Maintenance 2,651
Total Transmission $2,651

Newfoundland Power Inc. — 2024 Capital Budget Application Page 2 of 6



Schedule A

2024 Capital Budget Summary NP 2024 CBA
2024 CAPITAL BUDGET
SINGLE-YEAR PROJECTS AND PROGRAMS
OVER $750,000
Projects and Programs Budget ($000s)
Generation - Hydro
Mobile Hydro Plant Surge Tank Refurbishment 977
Hydro Facility Rehabilitation 794
Total Generation - Hydro $1,771
Information Systems
Application Enhancements 1,892
Shared Server Infrastructure 964
System Upgrades 957
Cybersecurity Upgrades 930
Total Information Systems $4,743
General Expenses Capitalized
General Expenses Capitalized 4,500
Total General Expenses Capitalized $4,500
Unforeseen Allowance
Allowance for Unforeseen Items! 750
Total Unforeseen Allowance $750
Total $84,583

1 The Allowance for Unforeseen Items has been included as part of single-year projects and programs over
$750,000 as Newfoundland Power is seeking approval of this project pursuant to Section V.A.7 of the Capital

Budget Application Guidelines (Provisional), effective January 2022.

Newfoundland Power Inc. — 2024 Capital Budget Application
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Schedule A

2024 Capital Budget Summary NP 2024 CBA
2024 CAPITAL BUDGET
SINGLE-YEAR PROJECTS AND PROGRAMS
$750,000 AND UNDER
Projects and Programs Budget ($000s)
Distribution
Distribution Feeder GDL-02 Refurbishment 667
Allowance for Funds Used During Construction 260
Distribution Feeder BIG-02 Relocation 196
Replacement Meters 571
Replacement Services 457
New Meters 302
Total Distribution $2,453
Substations
Substation Ground Grid Upgrades 580
PCB Removal 544
Oxen Pond Substation Bus Upgrade 451
Oxen Pond Substation Switch Replacements 316
Substation Protection and Control Replacements 635
Total Substations $2,526
Transmission
Transmission Line 24L Relocation 701
Total Transmission $701
Generation - Hydro
Hydro Plant Replacements Due to In-Service Failures 716
Total Generation - Hydro $716
Generation - Thermal
Thermal Plant Replacements Due to In-Service Failures 311
Total Generation - Thermal $311
Newfoundland Power Inc. — 2024 Capital Budget Application Page 4 of 6



Schedule A

2024 Capital Budget Summary NP 2024 CBA
2024 CAPITAL BUDGET
SINGLE-YEAR PROJECTS AND PROGRAMS
$750,000 AND UNDER
Projects and Programs Budget ($000s)
Information Systems
Network Infrastructure 420
Personal Computer Infrastructure 720
Total Information Systems $1,140
Telecommunications
Fibre Optic Cable Build 380
Communications Equipment Upgrades 122
Total Telecommunications $502
General Property
Energized Conductor Support Tools 539
Additions to Real Property 655
Tools and Equipment 570
Physical Security Upgrades 401
Total General Property $2,165
Total $10,514
Newfoundland Power Inc. — 2024 Capital Budget Application Page 5 of 6



Schedule A

2024 Capital Budget Summary NP 2024 CBA
2024 CAPITAL BUDGET
MULTI-YEAR PROJECTS
Multi-Year Projects Commencing in 2024
Class Project Description 2024 2025 2026 Total
Substations Islington Substation Refurbishment and Modernization 308 4,706 - 5,014
Transmission Transmission Line 146L Rebuild 2,152 9,209 - 11,361
Generation - Hydro Lookout Brook Hydro Plant Refurbishment 362 1,573 - 1,935
Information Systems  Microsoft Enterprise Agreement 297 297 297 891
General Property Gander Building Renovation 175 760 - 935
Transportation Replace Vehicles and Aerial Devices 2024-2025 1,940 2,869 - 4,809
Total $5,234 $19,414 $297 $24,945
Multi-Year Projects Approved in Previous Years
Class Project Description 2022 2023 2024 Total
Distribution Distribution Reliability Initiative (SUM-01)? - 656 1,015 1,671
Transmission Transmission Line 94L Rebuild? 4,473 4,346 4,276 13,095
Transmission Transmission Line 55L Rebuild* - 5,328 5,284 10,612
Generation - Hydro Mobile Hydro Plant Refurbishment® - 1,666 2,480 4,146
Transportation Replace Vehicles and Aerial Devices 2023-2024% - 2,833 1,866 4,699
Total $4,473 $14,829 $14,921 $34,223
2 Approved in Order No. P.U. 38 (2022). See the 2023 Capital Budget Application, Schedule B, pages 8 to 11.
3 Approved in Order No. P.U. 36 (2021). See the 2022 Capital Budget Application, Schedule B, pages 18 to 20.
4 Approved in Order No. P.U. 38 (2022). See the 2023 Capital Budget Application, Schedule B, pages 105 to 107.
5 Approved in Order No. P.U. 38 (2022). See the 2023 Capital Budget Application, Schedule B, pages 114 to 117.
6  Approved in Order No. P.U. 38 (2022). See the 2023 Capital Budget Application, Schedule B, pages 182 to 186.
Newrfoundland Power Inc. — 2024 Capital Budget Application Page 6 of 6



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

2024 CAPITAL PROJECTS AND PROGRAMS

OVER $750,000

Newfoundland Power Inc. — 2024 Capital Budget Application



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

2024 CAPITAL PROJECTS AND PROGRAMS OVER $750,000

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 2024, 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.

Newfoundland Power Inc. — 2024 Capital Budget Application Page | i



Schedule B

2024 Capital Projects and Programs — Over $750,000 NP 2024 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 is
currently undertaking 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 2024:

(i)

(i)

(iii)

(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.

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.

Newfoundland Power Inc. — 2024 Capital Budget Application Page | ii



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 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 methodology may evolve as the Company completes its asset
management review.

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
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Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

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 2024
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.

Newfoundland Power Inc. — 2024 Capital Budget Application Page | iv
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2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

2024 CAPITAL BUDGET

SCHEDULE B TABLE OF CONTENTS

Projects and Programs Page

Distribution
LED Street Lighting Replacement 2
Feeder Additions for Load Growth 6
Distribution Reliability Initiative 11
Distribution Feeder Automation 15
Distribution Feeder OXP-01 Refurbishment 20
Extensions 26
Reconstruction 29
Rebuild Distribution Lines 33
Relocate/Replace Distribution Lines for Third Parties 38
Replacement Transformers 42
New Transformers 46
New Services 49
New Street Lighting 52
Replacement Street Lighting 55

Substations
Gambo Substation Refurbishment and Modernization 59
Islington Substation Refurbishment and Modernization 63
Memorial Substation Refurbishment and Modernization 67
Old Perlican Substation Refurbishment and Modernization 71
Substation Replacements Due to In-Service Failures 75

Transmission
Transmission Line 146L Rebuild 80
Transmission Line Maintenance 84

Generation —Hydro

Lookout Brook Hydro Plant Refurbishment 90
Mobile Hydro Plant Surge Tank Refurbishment 94
Hydro Facility Rehabilitation 98
Information Systems
Application Enhancements 104
Shared Server Infrastructure 109
System Upgrades 113
Cybersecurity Upgrades 118
Microsoft Enterprise Agreement 121

General Property
Gander Building Renovation 125
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2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

Projects and Programs Page

Transportation
Replace Vehicles and Aerial Devices 2024-2025 131

Unforeseen Allowance
Allowance for Unforeseen Items 137

General Expenses Capitalized
General Expenses Capitalized 139
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DISTRIBUTION
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Schedule B

2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA
Title: LED Street Lighting Replacement

Asset Class: Distribution

Category: Project

Investment Classification: Service Enhancement

Budget: $5,541,000

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 2024 represent the fourth year of this plan.? Approximately 10,000
street light fixtures are forecast to be replaced with LED fixtures in 2024. 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 2024 for the LED Street Lighting
Replacement project.

Table 1
LED Street Lighting

Replacement Project
2024 Budget

($000s)
Cost Category 2024
Material $4,052
Labour - Internal 1,161
Labour - Contract 328
Engineering -
Other -
Total $5,541

See Newfoundland Power's 2021 Capital Budget Application, Volume 1, LED Street Lighting Replacement Plan.
2 Expenditures associated with the first three years of the LED Street Lighting Replacement Plan were approved by
the Board in Order No. P.U. 37 (2020), Order No. P.U. 36 (2021), and Order No. P.U. 38 (2022).
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Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

Proposed expenditures for the LED Street Lighting Replacement project total $5,541,000 for
2024.

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 an 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.3

(i)  Better lighting quality — 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 is consistent with current Canadian utility practice
and has also received the support of the largest municipal organization in the province,
Municipalities Newfoundland and Labrador.* In addition to lower overall costs for customers,
better lighting quality, and more reliable service, the LED Street Lighting Replacement Plan also
reduces demand requirements on the provincial electricity system.s

ASSESSMENT OF ALTERNATIVES

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

The first alternative to implementing the plan in 2021 was to maintain the status quo. This
would have involved continuing the Company’s maintenance program for HPS street lights and

installing an LED fixture only when an HPS fixture could not be repaired. The assessment of
this alternative showed that approximately 1,700 HPS street lights would have been replaced

3 Current rates are reflected in the Scheaule of Rates, Rules and Regulations effective July 1, 2022.

4 See Newfoundland Power’s 2021 Capital Budget Application, Volume 1, LED Street Lighting Replacement Plan,
Appendix A and Appendix D.

5 Ibid, Appendix B, Page B-1. The transition from HPS street lights to LED street lights reduces demand
requirements on the Island Interconnected System by 4.0 MW.
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2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

with LED equivalents annually. More than 30 years would be required to provide all customers
with LED street lights.

The second alternative assessed was to discontinue the maintenance program for HPS street
lights and install an LED fixture in response to all street lighting trouble calls received from
customers. The assessment showed approximately 10,000 HPS street lights would be replaced
with LED equivalents annually under this alternative. This is referred to as the accelerated
approach. All customers would be provided with LED street lights in six years.

An economic analysis provided as part of Newfoundland Power’s 2021 Capital Budget
Application determined that the accelerated approach 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.®

An updated economic analysis was provided as part of Newfoundland Power’s 2023 Capital
Budget Application. The updated analysis showed that the continued execution of the LED
Street Lighting Replacement Plan continues to be in the best interest of customers.’

Without continuing to execute the Company’s LED Street Lighting Replacement Plan, a
maintenance program for HPS street lights would be required and customers would pay the
higher rates associated with HPS street lights. Deferring the LED Street Lighting Replacement
project would result in customers continuing to pay higher rates for street lighting, which would
be inconsistent with the provincial power policy.®

The accelerated installation of LED street lights continues to be the recommended alternative.
RISK ASSESSMENT

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

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 2024 by executing this project.

Ibid., Appendix B.
See Order No. P.U. 38 (2022), Page 18, Lines 17-23.
8  See Order No. P.U. 38 (2022), Page 18, Lines 25-27.
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Table 2 summarizes the risk assessment of the 2024 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.
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Title: Feeder Additions for Load Growth

Asset Class: Distribution

Category: Project

Investment Classification: System Growth

Budget: $2,811,000

PROJECT DESCRIPTION

The Feeder Additions for Load Growth project involves addressing overload conditions and
providing additional capacity to address system load growth. For 2024, the Feeder Additions for
Load Growth proposed project includes:

(i) A section of Bayview ("BVS”) Substation distribution feeder BVS-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 and service upgrades in the areas of
Pinchgut Lake, Georges Lake, Spruce Brook, and Gallants. The cost of completing the
required upgrades is $1,736,000.

(i) A section of Oxen Pond (“"OXP") Substation distribution feeder OXP-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 and service upgrades in the area
of Groves Road. The cost of completing the required upgrades is $470,000.

(iii) A section of Pulpit Rock ("PUL") Substation distribution feeder PUL-02 will be upgraded
from single-phase to three-phase to address an overload condition that has developed
as a result of customer connection growth and service upgrades in the area of Pouch
Cove Line. The cost of completing the required upgrades is $605,000.

Design work for the Feeder Additions for Load Growth project will be completed in the first
quarter of 2024. Construction will begin in the second quarter and will be completed by the
end of the fourth quarter of 2024.

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 2024 for the Feeder Additions for
Load Growth project.

Table 1
Feeder Additions for Load Growth Project

2024 Budget

($OOOS)
Cost Category 2024
Material 540
Labour - Internal 753
Labour - Contract 725
Engineering 277
Other 516
Total $2,811

Proposed expenditures for the Feeder Additions for Load Growth project total $2,811,000 for
2024.

ASSET BACKGROUND

Distribution feeder BVS-04 serves approximately 1,660 customers west of the Corner Brook city
limits. A 11.0-kilometre section of distribution feeder extending along Pinchgut Lake, Georges
Lake, Spruce Brook, and Gallants is overloaded. Load growth on this single-phase line can be
attributed to customer connection growth and electrical service upgrades in the area. The
number of customers supplied by this single-phase line has increased by 49% over the last 15
years.

Distribution feeder OXP-01 serves approximately 1,290 customers in the St. John’s area. A
1.5-kilometre section of distribution feeder on Groves Road is overloaded. Load growth on this
single-phase line can be attributed to customer connection growth along Groves Road and
electrical service upgrades in the area. The number of customers supplied by this single-phase
line has increased by 64% over the last 15 years.

Distribution feeder PUL-02 serves approximately 1,900 customers in the Flatrock and Pouch
Cove area. A 2.5-kilometre section of distribution feeder along Pouch Cove Line is overloaded.
Load growth on this single-phase line can be attributed to customer connection growth, as well
as electrical service upgrades in the area. The number of customers supplied by this single-
phase line has increased by 112% over the last 15 years.
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ASSESSMENT OF ALTERNATIVES

There are generally five categories of alternatives to address overloaded conductor: feeder
balancing, load transfers, feeder upgrades, feeder additions and non-wires alternatives. The
applicability of each category depends on factors such as available tie points to surrounding
feeders, the amount of conductor overload, physical limitations of line construction, and the
effect of offloading strategies on adjacent feeders.

BVS-04

An 11.0-kilometre section of distribution feeder BVS-04 is overloaded. Three categories of
alternatives that are generally available to address overloaded conductor are not applicable to
BVS-04. Feeder balancing is not applicable as the identified section of BVS-04 is single phase.
A load transfer is not applicable as there is no adjacent feeder. A new feeder build is not
feasible due to the magnitude of the associated costs. As a result, the alternatives evaluated to
mitigate the overloaded section of distribution feeder BVS-04 include: (i) upgrading the
overloaded section of feeder from single-phase to three-phase; and (ii) a non-wires alternative.

The capital cost of the alternative to upgrade the 11.0-kilometre section of BVS-04 from single-
phase to three-phase to resolve the overload condition is estimated to be $1,736,000.

The non-wires alternative would utilize commercial-grade battery storage technology to provide
capacity to alleviate the overload condition during peak load conditions. A preliminary capital
cost estimate for the procurement of a battery storage solution for this application is
approximately $2,092,000.° This does not include engineering, land procurement, site
preparation, battery system installation or interconnection to the distribution system.

Of the technically viable alternatives considered, upgrading the overloaded section of
distribution feeder BVS-04 from single-phase to three-phase is least cost. This is therefore the
recommended alternative to address the identified overload condition.

OXP-01

A 1.5-kilometre section of distribution feeder on Groves Road is overloaded. Three categories
of alternatives that are generally available to address overloaded conductor are not applicable
to OXP-01. Feeder balancing is not applicable as the identified section of OXP-01 is single
phase. A load transfer is not feasible as there is no adjacent feeder. A new feeder build is not
appicable due to the magnitude of the associated costs. As a result, the alternatives evaluated
to mitigate the overloaded section of distribution feeder OXP-01 include: (i) upgrading the
overloaded section of feeder from single-phase to three-phase; (ii) upgrading the feeder by
building a new three-phase section; and (iii) a non-wires alternative.

The capital cost of the alternative to upgrade the 1.5-kilometre section of OXP-01 from single-
phase to three-phase to resolve the overload condition is estimated to be $470,000. This would

9  Based on current battery storage costs of $427/kWh obtained from Cost Projections for Utility-Scale Battery
Storage.: 2021 Update, June 2021, prepared for the National Renewable Energy Laboratory by Cole et al, the
estimated procurement cost of this solution is $2,092,000.
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include replacing substandard #4 Copper conductor and 23 deteriorated poles that require
replacement.

The alternative of constructing a new three-phase section of distribution feeder was also
assessed. This alternative would involve reducing the load on the overloaded single-phase
section of distibution feeder by constructing a new section of three-phase line between
Thorburn Road and Groves Road, as well as an additional single-phase to three-phase upgrade
to span across the Trans-Canada Highway into Groves Road. Capital costs associated with this
alternative are estimated to be $401,000 in 2024 to construct a new three-phase section of
distribution feeder and $120,000 in 2025 to correct identified deficiencies along Groves Road.

The non-wires alternative would utilize commercial-grade battery storage technology to provide
capacity to alleviate the overload condition during peak load conditions. A preliminary capital
cost estimate for the procurement of a battery storage solution for this application is
approximately $1.4 million.!® This does not include engineering, land procurement, site
preparation, battery system installation or interconnection to the distribution system.

Of the technically viable alternatives considered, upgrading the overloaded section of
distribution feeder OXP-01 from single-phase to three-phase is least cost. This is therefore the
recommended alternative to address the identified overload condition.

PUL-02

A 2.5-kilometre section of distribution feeder along Pouch Cove Line is overloaded. Two
categories of alternatives that are generally available to address overloaded conductor are not
applicable to PUL-02. Feeder balancing is not applicable as the identified section of PUL-02 is
single phase. A new feeder build is not feasible due to the magnitude of the associated costs.
As a result, the alternatives evaluated to mitigate the overloaded section of distribution feeder
PUL-02 include: (i) a load transfer; (ii) upgrading from single-phase to three-phase; and (iii) a
non-wires alternative.

The load transfer alternative would involve transfering load from distribution feeder PUL-02 to
PUL-03, and would require upgrading 7.8 kilometres of PUL-03 from single-phase to three-
phase along Pouch Cove Line. In addition, a new 2.1-kilometre section of three-phase
distribution line would be required to connect the overloaded section of distribution feeder
PUL-02 to PUL-03. The capital cost of this alternative is estimated to be $1,270,000.

The single-phase to three-phase upgrade alternative would involve an upgrade of a 2.5-
kilometre section of PUL-02 from along Pouch Cove Line. The capital cost of this alternative to
resolve the overload condition is estimated to be $605,000.

A non-wires alternative would utilize commercial-grade battery storage technology to provide
capacity to alleviate the overload condition during peak load conditions. A preliminary capital
cost estimate for the procurement of a battery storage solution for this application is

10 Based on current battery storage costs of $427/kWh obtained from Cost Projections for Utility-Scale Battery
Storage.: 2021 Update, June 2021, prepared for the National Renewable Energy Laboratory by Cole et al, the
estimated procurement cost of this solution is $1,409,000.
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approximately $922,000.1! This does not include engineering, land procurement, site
preparation, battery system installation or interconnection to the distribution system.

Of the technically viable alternatives considered, upgrading the overloaded section of
distribution feeder PUL-02 from single-phase to three-phase is least cost. This is therefore the
recommended alternative to address the identified overload condition.

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 three
distribution feeders resulting from customer growth in the Corner Brook, St. John’s and Pouch
Cove areas in order to provide customers with safe and adequate service.

11 Based on current battery storage costs of $427/kWh obtained from Cost Projections for Utility-Scale Battery
Storage.: 2021 Update, June 2021, prepared for the National Renewable Energy Laboratory by Cole et al, the
estimated procurement cost of this solution is $922,000.
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Title: Distribution Reliability Initiative

Asset Class: Distribution

Category: Project

Investment Classification: Renewal

Budget: $900,000

PROJECT DESCRIPTION

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

Newfoundland Power proposes the relocation of a 4.8-kilometre section of Western Avalon
("WAV") Substation distribution feeder WAV-01 in 2024, which will include:

(i) Constructing 6.5-kilometres of new three-phase distribution line along Route 201; and
(i)  Replacing poles and installing midspan structures as required.

This project is proposed to be completed in 2024, with design and procurement completed by
the second quarter, and construction completed by the end of the fourth quarter.

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 project is based on detailed engineering
estimates.

Newfoundland Power Inc. — 2024 Capital Budget Application Page | 11



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

Table 1 provides a breakdown of expenditures proposed for 2024 for the Distribution Reliability
Initiative project.

Table 1
Distribution Reliability Initiative Project

2024 Budget

($OOOS)
Cost Category 2024
Material 193
Labour - Internal 146
Labour - Contract 204
Engineering 127
Other 230
Total $900

Proposed expenditures for the Distribution Reliability Initiative total $900,000 for 2024.
ASSET BACKGROUND

Newfoundland Power has been implementing the Distribution Reliability Initiative for over 20
years. 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 and feeder sections 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 WAV-01 extends from the Chapel Arm area running along Route 201
towards Chance Cove, branching to the communities of Bellevue and Fairhaven. This feeder
currently serves approximately 1,300 customers. Outage Management System data for
distribution feeder WAV-01 shows that the majority of outage minutes on this feeder are on a
specific 4.8-kilometre cross country section of the distribution feeder beyond downline recloser
WAV-01-R2, from Long Cove towards Thornlea. Long duration outages on this section are
primarily due to equipment failures and tree contacts. The reliability performance experienced
by the 658 customers served by this section of WAV-01 feeder has been considerably worse
than Newfoundland Power’s corporate average over the last three years.
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An engineering assessment of the 4.8-kilometre section of WAV-01 feeder has identified that
the factors contributing to poor reliability performance are: (i) corroded or damaged conductor;
(ii) danger tree contacts;*? (iii) deteriorated poles, crossarms and insulators; and

(iv) inaccessibility of the line. This section of the feeder was originally constructed in the 1960s
with #2 Aluminum Conductor Steel Reinforced ("ACSR"”) conductor. The Company has
experienced issues with this particular conductor in the past, as oxidation between the steel
core and aluminum outer strands is known to occur. The oxidation is particularly prevalent in
coastal environments in which frequent salt spray occurs.

ASSESSMENT OF ALTERNATIVES

The 658 customers supplied by the identified 4.8-kilometre section of WAV-01 feeder are
experiencing significantly worse reliability compared to the average reliability experienced by
Newfoundland Power’s customers.!> An engineering assessment of the identified section of
distribution feeder WAV-01 identified the factors contributing to its poor reliability performance
are: (i) corroded or damaged conductor; (ii) danger tree contacts; (iii) deteriorated poles,
crossarms and insulators; and (iv) inaccessibility of the line.

Newfoundland Power identified and evaluated two alternatives with respect to distribution
feeder WAV-01: (i) rebuild the existing 4.8-kilometre section of line in the existing right-of-way;
and (ii) relocate the existing 4.8-kilometre section of line to the roadside of Route 201.

The assessment determined that relocating the existing 4.8-kilometre section of line is the least
cost alternative to address the poor service reliability experienced by customers supplied from
this section of WAV-01 feeder. Additionally, relocating this section of distribution feeder to the
roadside of Route 201 will improve access to the line during outage response activities and will
improve the efficiency of preventive maintenance and inspection activities.

Relocation of the existing 4.8-kilometre section of distribution feeder WAV-01 to the roadside of
Route 201 is therefore the recommended alternative.

12 A“Danger Tree” is defined in Newfoundland Power’s vegetation management specification as a standing tree,
either live or dead, having visible defects, singly or combined, which predisposes it to mechanical failure in whole
or in part (whether on its own or from the effects of a storm or disturbance), and which is so located that such a
failure has a probability of contacting, or coming in close proximity to, a live electrical conductor. Also, a danger
tree is a living, healthy tree that, once cut, has the potential to contact, or come in close proximity to, a live
electrical conductor.

13 This 4.8-kilometre section comprises less than 5% of the total length of distribution feeder WAV-01.
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RISK ASSESSMENT

The Distribution Reliability Initiative will mitigate risks to the delivery of reliable service to
customers on distribution feeder WAV-01.

A total of 658 customers currently experience poor service reliability due the deteriorated
condition of a section of distribution feeder WAV-01 downstream of downline recloser
WAV-01-R2. 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.

Table 2 summarizes the risk assessment of the 2024 Distribution Reliability Initiative project.

Table 2

Distribution Reliability Initiative Project
Risk Assessment Summary

Consequence Probability Risk

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

Based on this assessment, not proceeding with the Distribution Reliability Initiative would pose
a Medium-High (15) 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 serviced by distribution feeder WAV-01. Customers in this area currently
experience service reliability that is significantly below the Company average. The proposed
project to relocate a section of distribution feeder WAV-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: $888,000

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.'*

Downline reclosers are installed in locations that are intended to optimize their benefits for
customers. Optimal locations for downline reclosers are selected based on the Company’s
established deployment scenarios, a distribution feeder’s geographic location, customer
demographics, and other factors.

A total of 13 downline reclosers are planned for installation in 2024. 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 upstream 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 downstream 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.

14 For example, customers served by Goulds ("GOU”) Substation feeder GOU-01 experienced an outage in
December 2021. 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.

15 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 2024 and the associated deployment

scenario.

Table 1
2024 Downline Recloser Installations

Number of Deployment
Feeders Devices Scenario
PUL-04 1 Scenario 2
BCV-01 1 Scenario 2
BCV-03 1 Scenario 1
OXP-01 1 Scenario 2
PUL-04/BCV-04 TIE 1 Scenario 3
OXP-01/BCV-03 TIE 1 Scenario 3
GFS-06/GFS-07 TIE 1 Scenario 3
BVA-01 1 Scenario 1
BVA-02 1 Scenario 1
BVA-03 1 Scenario 1
BVA-01/BVA-03 TIE 1 Scenario 3
BVA-02/BVA-03 TIE 2 Scenario 3

Procurement of material is expected to commence in the first quarter of 2024. Design work for
this project is expected to be completed by the end of the second quarter of 2024. 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 2024 for the Distribution Feeder
Automation project.

Table 2
Distribution Feeder Automation Project

2024 Budget

($OOOS)
Cost Category 2024
Material 451
Labour - Internal 204
Labour - Contract 65
Engineering 74
Other 94
Total $888

Proposed expenditures for the Distribution Feeder Automation project total $888,000 for 2024.
ASSET BACKGROUND

Downline reclosers are pole-mounted devices that operate automatically to restore service to
customers and can be controlled remotely by the System Control Center. The devices
sectionalize distribution feeders such that an equipment failure only affects customers
downstream of a device, rather than all customers on a distribution feeder.

Newfoundland Power established an 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 major events.

Because downline reclosers are operated remotely, field crews can focus on restoring service to
customers. Restoration efforts are also more efficient as the sectionalizing of feeders means
portions no longer need to be patrolled to identify the cause and location of outages.!” A more
efficient response to customer outages improves restoration times and decreases costs to
customers.

Past experience indicates the benefits of downline reclosers can be substantial. Downline
reclosers are routinely operated to restore service to customers following equipment failures.

16 There are 132 automated downline reclosers in the Company’s service territory as of June 2023.

17 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 to customers.
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The operational benefits of downline reclosers are most pronounced during major 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. The operation of six
downline reclosers during Hurricane Fiona on the west coast in September 2022 avoided
approximately 1.7 million customer outage minutes.

While most pronounced during severe weather, the benefits of downline reclosers also
materialize during normal, day-to-day operations. Reliability benefits are realized on a regular
basis as these devices operate in response to equipment failures to restore service to
customers.® Efficiency benefits are also routinely realized through a reduction in patrol times
for feeders.

The 13 downline reclosers to be installed in 2024 will provide operational benefits in responding
to customer outages throughout Newfoundland Power’s service territory. Six of the 13 devices
will be installed on the Northeast Avalon on distribution feeders supplying customers in the

St. John’s and Portugal Cove-St. Phillips areas. The remainder will be installed in more rural
areas of the Company’s service territory.?° These distribution feeders provide service to
approximately 10,000 customers.

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
approximately 34% over the last decade.?! At the same time, major events due to severe
weather are becoming more frequent throughout the Company’s service territory.??

These conditions pose a serious 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

18 The term "major events”refers to external events that exceed the design parameters or operational limits of the
electrical system.

19 For example, the operation of two downline reclosers in December 2021 quickly restored service to 1,600
customers served by Dunville Substation distribution feeder DUN-01 following an equipment failure.

20 An outage to customers located in more rural areas of the Company’s service territory can result in longer
response times. This can be a result of the prolonged time to travel to the area, the length of the distribution
feeder requiring patrol, and the time required to locate a fault and begin restoration. The installation of
downline reclosers in these areas provides operational efficiencies as the sectionalizing of feeders means
portions no longer need to be patrolled to identify the cause and location of outages. Reducing the length of
distribution feeder to be patrolled reduces the time necessary to locate faults and provides cost benefits.

21 See the 2024-2028 Capital Plan, Section 2.4 - Asset Condition Outlook.

22 See the 2024-2028 Capital Plan, Section 2.3 - Operations Outlook.
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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 2024 Distribution Feeder Automation project.

Table 3

Distribution Feeder Automation Project
Risk Assessment Summary

Consequence Probability Risk

Serious (&) 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.
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Title: Distribution Feeder OXP-01 Refurbishment

Asset Class: Distribution

Category: Project

Investment Classification: Renewal

Budget: $840,000

PROJECT DESCRIPTION

The Distribution Feeder OXP-01 Refurbishment project involves replacing deteriorated poles,
conductor and hardware on Oxen Pond ("OXP") Substation distribution feeder OXP-01. The
proposed project includes:

(i) Replacing 3.2 kilometres of 60-year-old, three-phase primary #4 copper (“Cu”)
conductor;

(i) Replacing stainless steel brackets on existing transformers;

(iii) Replacing deteriorated crossarms and vintage insulators with armless construction; and

(iv) Replacing deteriorated and overloaded mainline poles.

Design work for the Distribution Feeder OXP-01 Refurbishment project is expected to be
completed in the first quarter of 2024. Construction will begin in the second quarter of 2024
and is expected to be completed by the end of the third quarter of 2024.

PROJECT BUDGET

The budget for the Distribution Feeder OXP-01 Refurbishment project is based on detailed
engineering estimates.

Newfoundland Power Inc. — 2024 Capital Budget Application Page | 20



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

Table 1 provides a breakdown of expenditures proposed for 2024 for the Distribution Feeder
OXP-01 Refurbishment project.

Table 1
Distribution Feeder OXP-01

Refurbishment Project
2024 Budget

($000s)
Cost Category 2024
Material 331
Labour - Internal 165
Labour - Contract 318
Engineering 26
Other -
Total $840

Proposed expenditures for the Distribution Feeder OXP-01 Refurbishment project total $840,000
for 2024.

ASSET BACKGROUND

Distribution feeder OXP-01 was constructed in the early 1960s and does not meet today’s
standards. The feeder serves approximately 1,290 customers in the Pippy Park area of
St. John’s and extends along Thorburn Road to just inside the Portugal Cove — St. Philips
municipal boundary.
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Figure 1 is a map showing the location of distribution feeder OXP-01.
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Figure 1 - Location of Distribution Feeder OXP-01

The section of three-phase distribution trunk supplying Thorburn Road, west of Team Gushue
Highway, was recently inspected in 2022. The inspection identified a significant number of
deficiencies on the 3.2-kilometre section of three-phase trunk along Thorburn Road.

This section of distribution feeder OXP-01 is primarily constructed of 1960s vintage
infrastructure including sub-standard #4 Cu conductor. There have been numerous splices
resulting from previous conductor failures and deficiencies. Repeated repairs of conductor
failures and an excessive humber of sleeves used to splice conductor can lower the overall
strength of the conductor, making it more susceptible to failure.
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Figure 2 shows an example of the conductor sleeving on the identified section of distribution
feeder OXP-01.

#4 Cu Codutor Iees

~ \all

Figure 2 - #4 Cu Conductor Sleeves

In addition to the deteriorated conductor, this section of distribution feeder OXP-01 also has
deteriorated poles and crossarms. A total of 32 poles, or 40%, require replacement due to
deep cracks or rotting. A total of 35 crossarms, or 42%, require replacement due to severe
splits and other deterioration. A total of 105 insulators, or 43%, are vintage porcelain insulators
that are prone to failure due to separation from the pin which results in the conductor coming
free from the crossarm or pole.
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Figures 3 to 5 show examples of deteriorated poles and crossarms on the identified section of
distribution feeder OXP-01.
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RISK ASSESSMENT

The Distribution Feeder OXP-01 Refurbishment project will mitigate risks to the delivery of
reliable service to approximately 580 customers in the Thorburn Road area of St. John’s. This
section of distribution feeder consists of three-phase front 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. The length of an outage would depend on the
amount of time required to dispatch a field crew to isolate and repair the fault.

Equipment failure on distribution feeder OXP-01 is considered likely given the feeder’s age and
the significant quantity of deterioration identified during inspection.

Table 2 summarizes the risk assessment of the Distribution Feeder OXP-01 Refurbishment
project.

Table 2

Distribution Feeder OXP-01 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 OXP-01 Refurbishment
project would pose a Medium-High (12) risk to the delivery of safe and reliable service to
customers.

JUSTIFICATION

The Distribution Feeder OXP-01 Refurbishment project is required to provide reliable service to
customers at the lowest possible cost. A section of distribution feeder OXP-01 has become
heavily deteriorated. Addressing these deficiencies is necessary to mitigate risks of equipment
failure and potential outages to customers in the Thorburn Road area of St. John's.
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Title: Extensions

Asset Class: Distribution

Category: Program

Investment Classification: Access

Budget: $12,140,000

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 nhew 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.?

Table 1 provides the cost per customer connection for the Extensions program from 2019 to 2024.

Table 1

Extensions Program
Cost per Customer

Year 2019 2020 2021 2022 2023F 2024F
Total (000s) $13,379 $10,561 $12,427 $12,489 $12,218 $12,140
Adjusted Costs (000s)’ $15,956 $12,394 $13,798 $13,161 $12,218 =
New Customers 2,379 2,062 2,448 2,646 2,205 2,053
Cost/Customer’ $6,707 $6,011 $5,636 S4,974 S5,541 $5,913

12023 dollars.

23 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).
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Newfoundland Power is forecasting 2,053 new customer connections in 2024 at a cost per
connection under the Extensions program of $5,913.

Table 2 provides a breakdown of expenditures proposed for 2024 for the Extensions program.

Table 2
Extensions Program

2024 Budget

($000s)
Cost Category 2024
Material 3,991
Labour - Internal 3,906
Labour - Contract 2,356
Engineering 1,406
Other 481
Total $12,140

Proposed expenditures for the Extensions program total $12,140,000 for 2024.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Extensions program from 2018 to
2028.%

Figure 1
Extensions Program Expenditures
(2018 - 2028F)
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24 For forecast expenditures for the Extensions program, see the 2024-2028 Capital Plan, Appendix A, Page A-2.
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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
approximately $12.1 million from 2018 to 2023, or approximately $13.5 million when adjusted
for inflation. Annual expenditures under this program are forecast to average approximately
$11.2 million over the next five years.

ASSET BACKGROUND

Newfoundland Power operates approximately 9,500 kilometres of distribution line. Extensions
to distribution lines are constructed upon request 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 varies depending on the nature of the
request and the location 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: $6,953,000

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.?

Table 1 provides the annual expenditures for the Reconstruction program from 2019 to 2023.

Table 1
Reconstruction Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $5,579 $6,275 $5,959 $6,179 $6,699
Adjusted Costs' $6,661 $7,360 $6,647 $6,560 $6,699

12023 dollars.

The average annual adjusted cost for the Reconstruction program was approximately
$6.8 million from 2019 to 2023.

2> 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 2 provides a breakdown of expenditures proposed for 2024 for the Reconstruction

program.

Proposed expenditures for the Reconstruction program total $6,953,000 for 2024.

PROGRAM TREND

Table 2
Reconstruction Program

2024 Budget

(S000s)
Cost Category 2024
Material 1,497
Labour — Internal 2,998
Labour - Contract 1,502
Engineering 658
Other 298
Total $6,953

Figure 1 shows historical and forecast expenditures for the Reconstruction program from 2018

to 2028.%¢
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Reconstruction Program Expenditures
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26 For forecast annual expenditures for the Reconstruction program, see the 2024-2028 Capital Plan, Appendix A,

Page A-2.
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Annual expenditures under this program averaged approximately $6.1 million from 2018 to
2023, or approximately $6.9 million when adjusted for inflation. Annual expenditures are
forecast to average approximately $7.3 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.

The distribution system includes approximately 229,000 wooden support structures and
overhead conductor on approximately 9,500 kilometres of distribution line. 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 13% of wooden
support structures on Newfoundland Power’s distribution system have exceeded 54 years in
service. Approximately 22% 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 34% over the last decade. This increase is primarily being
driven by overhead conductor that has become deteriorated due to its age.

An average of 482 deficiencies were corrected annually under the Reconstruction program from
2018 to 2022, ranging from 386 in 2022 to 535 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,

27 For more information, see the 2024-2028 Capital Plan, Section 2.4.2 Distribution.
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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: $4,974,000

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 47 distribution feeders will undergo inspection in 2023 with planned preventative
maintenance in 2024:

ABC-02 COB-04 GIL-02 KEL-03 RRD-07 SIM-14
BCV-01 DLK-01 GRH-01  MSY-04  RRD-08  SMV-01
BCV-04 FRN-01 HBS-01 PAB-03 RRD-10 SPF-01
BLK-02 GAL-01 HBS-02 PUL-01 RVH-02  TRN-01
BUC-01 GBS-01 HUM-10  RBK-01 SCv-01 TRN-02
BUC-02 GBY-02 KBR-11 RRD-02 SCv-02  WAL-06
BVJ-01 GDL-02 KEL-01 RRD-03 SIM-04  WES-02
COB-03  GDL-03 KEL-02 RRD-04  SIM-13

The specific deficiencies to be corrected on these distribution feeders will depend on the
outcomes of the inspections completed throughout 2023, 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.?®

28 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 2019 to 2023.

Table 1
Rebuild Distribution Lines Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $4,371 S4,477 $4,143 $3,956 $4,945
Adjusted Costs' $5,218 $5,247 $4,634 $4,217 $4,945

12023 dollars

The average annual adjusted cost for the Rebuild Distribution Lines program was approximately
$4.9 million from 2019 to 2023.

Table 2 provides a breakdown of expenditures proposed for 2024 for the Rebuild Distribution
Lines program.

Table 2
Rebuild Distribution Lines Program

2024 Budget

($000s)
Cost Category 2024
Material 1,204
Labour - Internal 2,479
Labour - Contract 735
Engineering 315
Other 241
Total $4,974

Proposed expenditures for the Rebuild Distribution Lines program total $4,974,000 for 2024.
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PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Rebuild Distribution Lines program
from 2018 to 2028.%°

Figure 1
Rebuild Distribution Lines Program Expenditures
(2018 - 2028F)
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Annual expenditures under this program averaged approximately $4.4 million from 2018 to
2023, or approximately $4.9 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 program.

2% For forecast annual expenditures for the Rebuild Distribution Lines program, see the 2024-2028 Capital Plan,
Appendix A, Page A-2.
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ASSESSMENT OF ALTERNATIVES

Newfoundland Power has approximately 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.

The distribution system includes approximately 229,000 wooden support structures and
overhead conductor on approximately 9,500 kilometres of distribution line. 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 13% of wooden
support structures on Newfoundland Power’s distribution system have exceeded 54 years in
service. Approximately 22% of distribution overhead conductor has exceeded 50 years in
service.3°

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 34% over the last decade. This increase is primarily being
driven by overhead conductor that has become deteriorated due to its age.

An average of 1,862 deficiencies were corrected annually under the Rebuild Distribution Lines
program from 2018 to 2022, ranging from 1,368 in 2019 to 2,438 in 2021. These deficiencies
were corrected through a combination of rebuilding sections of distribution feeders and the
selective replacement of line components.

The Rebuild Distribution Lines program will address deficiencies on 47 distribution feeders in
2024. These feeders serve an average of approximately 800 customers. The deficiencies on
these distribution feeders are likely to result in outages to these customers if not addressed.

30 For more information, see the 2024-2028 Capital Plan, Section 2.4.2 Distribution.
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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: $4,066,000

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.3!

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.32

The scope of relocation or replacement of distribution lines varies annually based on the nature
of requests received from third parties. 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.

31 Also included is distribution work associated with the installation and relocation of communications cables used
by the Company’s various protection and control systems.

32 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 provides annual expenditures for the Relocate/Replace Distribution Lines for Third
Parties program from 2019 to 2023.

Table 1
Relocate/Replace Distribution Lines for Third Parties Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $5192  $2,745  $3,060  $3,055  $3,803
Adjusted Costs' $6,189 $3219  $3,407 $3227  $3,803

12023 dollars

The average annual adjusted cost for the Relocate/Replace Distribution Lines for Third Parties
program was approximately $4.0 million from 2019 to 2023.

Table 2 provides a breakdown of expenditures proposed for 2024 for the Relocate/Replace
Distribution Lines for Third Parties program.

Table 2
Relocate/Replace Distribution Lines

for Third Parties Program
2024 Budget

($000s)
Cost Category 2024
Material 962
Labour - Internal 1,386
Labour - Contract 921
Engineering 527
Other 270
Total $4,066

Proposed expenditures for the Relocate/Replace Distribution Lines for Third Parties program
total $4,066,000 for 2024.
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PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Relocate/Replace Distribution Lines
for Third Parties program from 2018 to 2028.33

Figure 1
Relocate/Replace Distribution Lines for Third Parties
Program Expenditures
(2018 - 2028F)
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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.3* Annual expenditures under
this program averaged approximately $3.5 million from 2018 to 2023, or approximately

$3.8 million when adjusted for inflation. Annual expenditures are forecast to average
approximately $4.2 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 282 requests from third parties were received under the Relocate/Replace
Distribution Lines for Third Parties program over the last five years, ranging from 120 in 2018 to
425 in 2022.

33 For forecast annual expenditures for the Relocate/Replace Distribution Lines for Third Parties program, see the
2024-2028 Capital Plan, Appendix A, page A-2.

34 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.
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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: $3,681,000

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 2019 to
2023.

Table 1
Replacement Transformers Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $3,019 $2,983 $3,356 $3,873 $3,345
Adjusted Costs' $3,581 $3,518 $3,658 $3,932 $3,345

12023 dollars.

The average annual adjusted cost for the Replacement Transformers program was
approximately $3.6 million from 2019 to 2023.
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Table 2 provides a breakdown of expenditures proposed for 2024 for the Replacement
Transformers program.

Table 2
Replacement Transformers Program

2024 Budget
($000s)

Cost Category 2024

Material 3,681
Labour - Internal -
Labour - Contract -
Engineering =
Other -

Total $3,681

Proposed expenditures for the Replacement Transformers program total $3,681,000 for 2024.
PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Replacement Transformers program
from 2018 to 2028.%°

Figure 1

Replacement Transformers Program Expenditures
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35 For forecast annual expenditures for the Replacement Transformers program, see the 2024-2028 Capital Plan,
Appendix A, Page A-2.
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Annual expenditures under this program averaged approximately $3.3 million from 2018 to
2023, or approximately $3.6 million when adjusted for inflation. Annual expenditures are
forecast to average approximately $3.8 million over the next five years.

ASSET BACKGROUND

There are approximately 66,000 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 maintains 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.

The age profile of the Company’s distribution transformers reflects its implementation of pole-
mounted units with stainless steel tanks beginning in 2001. 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 611
transformers were replaced annually from 2018 to 2022, ranging from 461 in 2022 to 705 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 litres of oil, while padmount transformers can contain approximately
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: $3,264,000

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 2019 to 2023.

Table 1
New Transformers Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $2,677 $2,645 $2,976 $3,434 $2,967
Adjusted Costs' $3,175 $3,119 $3,244 $3,486 $2,967

12023 dollars.

The average annual adjusted cost for the New Transformers program was approximately
$3.2 million from 2019 to 2023.
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Table 2 provides a breakdown of expenditures proposed for 2024 for the New Transformers
program.

Table 2
New Transformers Program

2024 Budget
($000s)

Cost Category 2024

Material 3,264
Labour - Internal -
Labour - Contract -
Engineering =

Other -

Total $3,264

Proposed expenditures for the New Transformers program total $3,264,000 for 2024.
PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the New Transformers program from
2018 to 2028.%¢

Figure 1
New Transformers Program Expenditures
(2018 - 2028F)
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36 For forecast annual expenditures for the New Transformers program, see the 2024-2028 Capital Plan,
Appendix A, Page A-2.

Newfoundland Power Inc. — 2024 Capital Budget Application Page | 47



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

Annual expenditures under this program averaged approximately $2.9 million from 2018 to
2023, or $3.2 million when adjusted for inflation. Annual expenditures under this program are
forecast to average approximately $3.4 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 approximately 1,100
new transformers were installed annually from 2018 to 2022.

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: $2,847,000

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.?”

Table 1 provides annual expenditures for the New Services program from 2019 to 2024.

Table 1
New Services Program

Cost per Customer

Year 2019 2020 2021 2022 2023F 2024F
Total (000s) $2,769 $2,283 $2,936 $3,469 $2,916 $2,847
Adjusted Costs (000s)' $3,311 $2,674 $3,288 $3,723 $2,916 =
New Customers 2,379 2,062 2448 2,646 2,205 2,053
Cost/customer’ $1,392 $1,297 $1,343 $1,407 $1,322 51,387

12023 dollars.

Newfoundland Power is forecasting 2,053 new customer connections in 2024 at a cost per
connection of $1,387.

37 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 2 provides a breakdown of expenditures proposed for 2024 for the New Services

program.

Proposed expenditures for the New Services program total $2,847,000 for 2024.

PROGRAM TREND

Table 2
New Services Program

2024 Budget

($OOOS)
Cost Category 2024
Material 871
Labour - Internal 1,583
Labour - Contract 130
Engineering 222
Other 41
Total $2,847

Figure 1 shows historical and forecast expenditures for the New Services program from 2018 to

2028.38
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38 For forecast annual expenditures for the New Services program, see the 2024-2028 Capital Plan, Appendix A,

Page A-2.
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Annual expenditures under this program averaged approximately $2.9 million from 2018 to
2023, or $3.3 million when adjusted for inflation.>® Annual expenditures under this program are
forecast to average approximately $2.6 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.

39 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: $2,629,000

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.*

Table 1 provides the annual expenditures for the New Street Lighting program from 2019 to
2023.

Table 1
New Street Lighting Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $2,678 $2,608 $1,494 $2,209 $2,618
Adjusted Costs' $3,194 $3,063 $1,653 $2,312 $2,618

12023 dollars.

The average annual adjusted cost for the New Street Lighting program was approximately
$2.6 million from 2019 to 2023.

40 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 2 provides a breakdown of expenditures proposed for 2024 for the New Street Lighting

program.

Table 2
New Street Lighting Program

2024 Budget

($OOOS)
Cost Category 2024
Material 1,672
Labour - Internal 566
Labour - Contract 301
Engineering 60
Other 30
Total $2,629

Proposed expenditures for the New Street Lighting program total $2,629,000 for 2024.

PROGRAM TREND

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

from 2018 to 2028.#
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41 For forecast annual expenditures for the New Street Lighting program, see 2024-2028 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 $2.4 million from 2018 to 2023, or approximately $2.7 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 567 new street
lights were installed annually from 2018 to 2022, ranging from 421 in 2022 to 697 in 2020.

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: $863,000

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 Replacement Street Lighting program is based on a historical average.
Historical annual expenditures for the program over the most recent three-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.®

Table 1 provides a breakdown of expenditures proposed for 2024 for the Replacement Street
Lighting program.

Table 1
Replacement Street Lighting Program

2024 Budget

(S000s)
Cost Category 2024
Material 578
Labour - Internal 138
Labour - Contract 133
Engineering 7
Other 7
Total $863

Proposed expenditures for the Replacement Street Lighting program total $863,000 for 2024.

42 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).

Newfoundland Power Inc. — 2024 Capital Budget Application Page | 55



Schedule B
2024 Capital Projects and Programs — Over $750,000 NP 2024 CBA

PROGRAM TREND

Figure 1 shows historical and forecast annual expenditures for the Replacement Street Lighting
program from 2021 to 2028.%

Figure 1
Replacement Street Lighting Program Expenditures
(2021 - 2028F)
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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. Annual expenditures under this program averaged approximately $812,000 from 2021
to 2023, or approximately $844,000 when adjusted for inflation. Annual expenditures under
this program are forecast to average approximately $896,000 over the next five years.

ASSET BACKGROUND

Newfoundland Power currently provides service to approximately 11,000 Street and Area
Lighting customers. There are approximately 67,000 street lights in operation throughout the
Company’s service territory. Approximately 30,000 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.

43 For forecast annual expenditures for the Replacement Street Lighting program, see 2024-2028 Capital Plan,
Appendix A, Page A-2.
4 See the 2021 Capital Budget Application, LED Street Lighting Replacement Plan.
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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. 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 approximately
67,000 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.

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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SUBSTATIONS
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Title: Gambo Substation Refurbishment and Modernization
Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $5,267,000

PROJECT DESCRIPTION

The Gambo Substation Refurbishment and Modernization project involves the replacement and
modernization of deteriorated equipment at Gambo ("GAM") Substation located in the Town of
Gambo. The equipment requiring replacement was identified through inspections, engineering
assessments and operating experience.

The proposed 2024 scope of work for the Gambo Substation Refurbishment and Modernization
project includes:

(i) Complete a yard extension;

(i) Construct a new control building to replace existing building;

(iii) Construct an extension to the 138 kV steel bus structure and remove deteriorated 138
kV wood pole structures;

(iv) Construct new 66 kV and 25 kV steel structures to replace deteriorated wood
structures;

(v) Construct new concrete spill containment foundations for existing transformers and
existing voltage regulators;

(vi) Install one new 138 kV breaker to replace existing end-of-life breaker and the addition
of one new 138 kV tie-breaker;

(vii) Install new 66 kV breaker to replace existing end-of-life breaker;

(viii) Replace deteriorated 138 kV, 66 kV, and 25 kV switches;

(ix) Install 138 kV and 66 kV potential transformers;

(x) Install new 25 kV combined current and potential transformer to replace end-of-life
metering tank;

(xi) Replace obsolete electromechanical relays with new digital relays; and

(xii) Upgrade and extend the ground grid.

Engineering design and procurement of long lead time equipment will be completed in the first
quarter of 2024. Construction will begin in the second quarter and will be completed early in
the fourth quarter of 2024. Commissioning of the substation will be completed by the end of
2024.

Additional information on this project is provided in Appendix A of report 2.1 2024 Substation
Refurbishment and Modernization filed with the Application.

PROJECT BUDGET

The budget for the Gambo Substation Refurbishment and Modernization project is based on
detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2024 for the Gambo Substation
Refurbishment and Modernization project.

Table 1
Gambo Substation Refurbishment and

Modernization Project
2024 Budget

($000s)
Cost Category 2024
Material 3,754
Labour - Internal 299
Labour - Contract 0
Engineering 563
Other 651
Total $5,267

Proposed expenditures for the Gambo Substation Refurbishment and Modernization project total
$5,267,000 for 2024.

ASSET BACKGROUND

The refurbishment and modernization of individual substations is based on the condition of core
infrastructure and equipment as 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 22 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 2024 Capital Budget Application, report 2.1 2024 Substation
Refurbishment and Modernization, Section 2.2.
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In 2024, Newfoundland Power is proposing to refurbish and modernize GAM 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: (i) 138 kV and
66 kV circuit breakers; (ii) the electromechanical protection relays; (iii) the 138 kV, 66 kV and
25 kV wood pole structures; and (iv) 138 kV, 66 kV and 25 kV switches. Additionally, new
transformer and voltage regulator spill containment foundations and upgrades to the
substation’s ground grid are necessary.

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 specific pieces of equipment; and (ii) the refurbishment and
modernization of individual substations based on the overall condition of those substations.

In the case of GAM Substation, the number of components requiring preventative and
corrective maintenance at this time justifies the requirement to refurbish and modernize the
substation in 2024. Deferral of the refurbishment and modernization project would increase the
risk that components will fail in service, which would result in outages to thousands of
customers from Gambo to Lumsden in the Bonavista-North area. Deferring this project is
therefore not a viable alternative.

RISK ASSESSMENT

The Gambo Substation Refurbishment and Modernization project will mitigate risks to the
delivery of reliable service to customers from Gambo to Lumsden in the Bonavista-North area.

GAM Substation provides service to approximately 1,370 customers in the Gambo area. There
are also approximately 3,500 customers from Hare Bay to Lumsden that rely on radial
Transmission Line 115L from GAM Substation. Equipment failure in the substation exposes all
customers supplied by GAM Substation to the risk of outages. The time to restore service to
customers depends on the nature of the failure and could range from several hours up to 36
hours.

GAM Substation contains equipment that is deteriorated, obsolete, and at end of life which
increases the probability of outages to customers. Two circuit breakers and a significant
quantity of switches require replacement based on their age and mechanical condition. The
electromechanical protection relays are obsolete and are no longer industry standard. The
wood pole structures and crossarms in the substation are deteriorated and require replacement.

Both power transformers and the voltage regulators in GAM Substation contain large amounts
of insulating oil and lack standard spill containment. Proper spill containment is required to
mitigate the risk of an environmental incident if an oil spill were to occur. Remediation costs
associated with oil spills can be significant. In addition, spill containment will minimize the
surface area of an oil spill and thus provides fire protection benefits.
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There are deficiencies identified with the ground grid at GAM Substation that pose a risk to safe
and reliable operation of the electric equipment. There are sections of the yard with insufficient
grounding and there are also missing connections between the main ground grid and substation
fence. The purpose of ground grid upgrades is to reduce the risk of exposure to electric shock
or electrocution through step and touch potential. An insufficient ground grid can also affect
continuity of service if there is an inadequate ground path, which is required for proper
equipment operation.

Given the condition assessment of GAM substation, the probability of failure is likely.

Table 2 summarizes the risk assessment for the Gambo Substation Refurbishment and
Modernization project.

Table 2

Gambo Substation Refurbishment and Modernization Project
Risk Assessment Summary

Consequence Probability Risk

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

Overall, the condition of GAM Substation poses a Medium-High (16) risk to the delivery of
reliable, safe, and environmentally responsible service to customers. Action is required in 2024
to mitigate these risks for customers.

JUSTIFICATION

The Gambo 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 4,870 customers from Gambo to Lumsden in the Bonavista-
North area.
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Title: Islington Substation Refurbishment and Modernization
Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget (Multi-Year): $308,000 in 2024; $4,706,000 in 2025

PROJECT DESCRIPTION

The Islington Substation Refurbishment and Modernization project involves the replacement
and modernization of deteriorated equipment at Islington (“*ISL"”) Substation located in the
Islington area. The equipment requiring replacement was identified through inspections,
engineering assessments and operating experience.

The proposed 2024 and 2025 scope of work for the Islington Substation Refurbishment and
Modernization project includes:

(i) Complete a yard extension;

(ii)  Construct a new control building;

(ii) Construct new 66 kV and 12.5 kV steel structures;

(iv) Install new power transformer with spill containment foundation to replace ISL-T1;

(v) Install two new 66 kV transmission line breakers and associated switches;

(vi) Construct new spill containment foundation and connect existing voltage regulators;

(vii) Replace all deteriorated 66 kV and 12.5 kV switches;

(viii) Install new 66 kV potential transformers;

(ix) Install new 12.5 kV combined current and potential transformer to replace end-of-life
metering tank;

(x) Install new digital relays and the associated communications equipment; and

(xi) Upgrade and extend the ground grid.

Engineering design and procurement of long lead time equipment will be completed in 2024.
Construction will begin in the second quarter of 2025 and will be completed early in the fourth
quarter of 2025. Commissioning of the substation will be completed during the fourth quarter
of 2025.

Additional information on this project is provided in Appendix D of report 2.1 2024 Substation
Refurbishment and Modernization filed with the Application.

PROJECT BUDGET

The budget for the Islington Substation Refurbishment and Modernization project is based on
detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2024 and 2025 for the Is/ington
Substation Refurbishment and Modernization project.

Table 1
Islington Substation Refurbishment and Modernization Project

2024-2025 Budget

($OOOS)
Cost Category 2024 2025 Total
Material 60 3,620 3,680
Labour - Internal - 193 193
Labour - Contract - - -
Engineering 241 350 591
Other 7 543 550
Total $308 $4,706 $5,014

Proposed expenditures for the Islington Substation Refurbishment and Modernization project
are $308,000 in 2024 and $4,706,000 in 2025 for a total project cost of $5,014,000.

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 22 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 2024 Capital Budget Application, report 2.1 2024 Substation
Refurbishment and Modernization, Section 2.2.
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In 2024 and 2025, Newfoundland Power is proposing to refurbish and modernize ISL
Substation. The substation was built in 1974 as a 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: (i) power
transformer ISL-T1; (ii) 66 kV and 12.5 kV wood pole structures; and (iii) 66 kV and 12.5 kV
switches. Additionally, new transformer and voltage regulator spill containment foundations
and upgrades to the substation’s ground grid are necessary.

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 ISL Substation, the number of components requiring preventative and corrective
maintenance at this time justifies the requirement to refurbish and modernize the substation in
2024 and 2025.

Deferral of the ISL Substation refurbishment and modernization project would increase the risk
that some components will fail in service, which could expose up to approximately 2,900
customers to the risk of outages. Deferring this project is therefore not a viable alternative.

RISK ASSESSMENT

The Islington Substation Refurbishment and Modernization project will mitigate risks to the
delivery of reliable service to customers from the Islington and New Harbour areas.

ISL Substation provides service to approximately 1,100 customers in the Islington area. There
are also approximately 1,800 customers served by the New Harbour (*"NHR") Substation that
are affected by faults at ISL Substation as they rely on the same transmission line. Equipment
failure in the ISL Substation exposes all customers supplied by ISL and NHR Substations to the
risk of outages. The time to restore service to customers depends on the nature of the failure
and could range from several hours up to 36 hours.

ISL Substation contains equipment that is deteriorated, obsolete, and at end of life which
increases the probability of outages to customers. The 65-year-old power transformer is the
second oldest distribution power transformer in the Company’s fleet and is approaching end of
life. The 12.5 kV wood pole structures in the substation have deteriorated and require
replacement. The majority of the switches require replacement based on their age and
mechanical condition.

47 Power transformer ISL-T1 will be 67 years old when replaced as part of the Islington Refurbishment and
Modernization project in 2025. Given industry experience, there is a high risk that the transformer could fail in
the near-term. The Company completed an analysis which showed that ISL-T1 would have to remain in service
until approximately 75 years of age to offset the added costs of completing the transformer replacement as a
separate project in the future. Given the customer risks and costs associated with a failure of ISL-T1, replacing
the power transformer in 2025 is consistent with providing reliable service to customers at least cost.
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Power transformer ISL-T1 and the voltage regulators contain large amounts of insulating oil and
lack standard spill containment. Proper spill containment is required to mitigate the risk of an
environmental incident if an oil spill were to occur. Remediation costs associated with oil spills
can be significant. In addition, a spill containment foundation will minimize the surface area of
an oil spill and thus provides fire protection benefits.

There are deficiencies identified with the ground grid at ISL Substation that pose a risk to safe
and reliable operation of the electric equipment. The substation has sections where there is no
ground grid, and other areas where there is no connection between the main ground grid and
the fence. The purpose of ground grid upgrades is to reduce the risk of exposure to electric
shock or electrocution through step and touch potential. An insufficient ground grid can also
affect continuity of service if there is an inadequate ground path, which is required for proper
equipment operation.

Given the condition assessment of ISL substation, the probability of failure is likely.

Table 2 summarizes the risk assessment for the ISL Substation Refurbishment and
Modernization project.

Table 2
Islington Substation Refurbishment and Modernization

Project
Risk Assessment Summary

Consequence Probability Risk

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

Overall, the condition of ISL Substation poses a Medium-High (16) risk to the delivery of
reliable, safe, and environmentally responsible service to customers. Action is required in 2024
and 2025 to mitigate these risks for customers.

JUSTIFICATION

The Islington 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 customers in the Islington and New Harbour areas.
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Title: Memorial Substation Refurbishment and Modernization
Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $4,351,000

PROJECT DESCRIPTION

The Memorial Substation Refurbishment and Modernization project involves the replacement
and modernization of deteriorated equipment at Memorial ("MUN") Substation located in the
City of St. John’s. The equipment requiring replacement was identified through inspections,
engineering assessments and operating experience.

The proposed 2024 scope of work for the Memorial Substation Refurbishment and
Modernization project includes:

(i)  Construct new transformer spill containment foundations;

(i) Install a new firewall between power transformers;

(iii) Replace the 66 kV bus structure;

(iv) Replace 66 kV equipment including circuit breakers, switches, and potential
transformers;

(v) Install new 12.5 kV structures;

(vi) Replace 12.5 kV equipment including circuit breakers, switches, and potential
transformers;

(vii) Replace obsolete electromechanical relays with new digital relays and install the
associated communications equipment;

(viii) Construct a new control building; and

(ix) Install new ground grid.

Design work for the Memorial Substation Refurbishment and Modernization project will be
completed by the end of the second quarter of 2024. 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 C of report 2.1 2024 Substation
Refurbishment and Modernization filed with the Application.

PROJECT BUDGET

The budget for the Memorial Substation Refurbishment and Modernization project is based on
detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2024 for the Memorial Substation
Refurbishment and Modernization project.

Table 1
Memorial Substation Refurbishment and

Modernization Project
2024 Budget

($000s)
Cost Category 2024
Material 2,879
Labour - Internal 169
Labour - Contract 0
Engineering 607
Other 696
Total $4,351

Proposed expenditures for the Memorial Substation Refurbishment and Modernization project
total $4,351,000 for 2024.

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 22 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.

48 For details of the assessment, see the 2024 Capital Budget Application, report 2.1 2024 Substation
Refurbishment and Modernization, Section 2.2.
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In 2024, Newfoundland Power is proposing to refurbish and modernize MUN Substation. The
substation was built in 1966 as a transmission and distribution substation. An engineering
assessment determined the substation contains a significant amount of deteriorated and
obsolete equipment. Several pieces of equipment are at end of life, including the 66 kV
switches, and the electromechanical protection relays. A new transformer firewall, spill
containment foundations and a new ground grid are necessary. The customer owned 12.5 kV
switchgear and building is at end of life and is being replaced by the customer.

Power transformer MUN-T2 has failed and been removed from service, and will be replaced in
2024.%

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 specific pieces of equipment; and (ii) the refurbishment and
modernization of individual substations based on the overall condition of those substations.

In the case of MUN Substation, the number of components requiring preventative and
corrective maintenance at this time justifies the requirement to refurbish and modernize the
substation in 2024.°° The refurbishment and modernization of MUN Substation was planned to
be completed in 2023, but was deferred to align with the customer’s schedule for upgrades to
the substation. Continued deferral of the refurbishment and modernization project will increase
the risk that some components will be ran to failure. Running to failure is not a viable
alternative as it would increase risks to the delivery of safe and reliable service to the
University.

RISK ASSESSMENT

The Memorial Substation Refurbishment and Modernization project will mitigate risks to the
delivery of reliable service to the Company’s largest customer.

MUN Substation supplies over 35 buildings with critical loads such as the Health Sciences
Centre, Janeway Children’s Health and Rehabilitation Centre, student residences, apartment
buildings, and a childcare centre. Approximately 15,000 students are currently enrolled at this
campus and almost 1,700 students are living in student residences on site. Depending on the
length of an outage, a loss of supply to the University could lead to the closure of the majority
of campus buildings and normal operations would be suspended.

Both power transformers at MUN Substation lack standard spill containment to protect against
environmental hazards. Power transformers contain large amounts of oil as an insulating fluid.
Proper spill containment is required to mitigate the risk of an environmental incident if an oil

49 Newfoundland Power filed a supplemental capital expenditure application, 2023 MUN Power Transformer
Supplemental Application Supplemental Application, on March 3, 2023. The replacement of MUN-T2 was
approved by the Board in Order No. P.U. 14(2023).

%0 Undertaking the project in 2024 aligns with the planned upgrades by the University on customer owned
equipment and the replacement of power transformer MUN-T2.
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spill were to occur. If an oil spill were to occur, the oil would soak into the ground and
significant efforts would be required for clean-up. These impacts can range from the clean-up
costs associated with a spill to the contamination of a water supply. In addition, spill
containment will minimize the surface area of an oil spill and thus provides fire protection
benefits. The transformers also lack a firewall. Installation of a firewall between the
transformers can limit the damage, and potential spread of fire, resulting from a transformer
failure.

MUN Substation contains equipment that is deteriorated, obsolete, and at end of life. All the
circuit breakers and a significant quantity of switches require replacement based on their age
and mechanical condition. The electromechanical protection relays are obsolete and are not
industry standard.

There are deficiencies identified with the ground grid at MUN Substation that pose a risk to safe
and reliable operation of the electric equipment. The substation has sections where there is no
ground grid. The purpose of ground grid upgrades is to reduce the risk associated with step
and touch potential hazards. An insufficient ground grid can also affect continuity of service if
there is an inadequate ground path, which is required for proper equipment operation.

Given the condition of MUN Substation, the probability of equipment failure is likely.

Table 2 summarizes the risk assessment for the Memorial Substation Refurbishment and
Modernization project.

Table 2

Memorial Substation Refurbishment and Modernization Project
Risk Assessment Summary

Consequence Probability Risk

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

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

JUSTIFICATION

The Memorial Substation Refurbishment and Modernization project is required to provide
reliable service to customers. Addressing deteriorated and obsolete equipment identified
through an engineering assessment will support the continued delivery of reliable service to the
Company'’s largest customer.
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Title: Old Perlican Substation Refurbishment and Modernization
Asset Class: Substations

Category: Project

Investment Classification: Renewal

Budget: $3,356,000

PROJECT DESCRIPTION

The Old Perlican Substation Refurbishment and Modernization project involves the replacement
and modernization of deteriorated equipment at Old Perlican (*OPL") Substation located in the
Town of Old Perlican. The equipment requiring replacement was identified through inspections,
engineering assessments and operating experience.

The 2024 scope of work for the O/d Perlican Substation Refurbishment and Modernization
project includes:

(i) Complete a yard extension;

(i)  Construct a new control building;

(ii) Construct new 66 kV and 12.5 kV steel structures to replace deteriorated wood
structures;

(iv) Construct new spill containment foundations for existing transformer and existing
voltage regulators;

(v) Install one new 66 kV breaker and one new 12.5 kV breaker;

(vi) Replace deteriorated 66 kV and 12.5 kV switches;

(vii) Install new 12.5 kV current transformer and 12.5 kV combined current and potential
transformer;

(viii) Install new digital relay and the associated communications equipment; and

(ix) Upgrade and extend the ground grid.

Engineering design and procurement of long lead equipment will be completed in the first
quarter of 2024. Construction will begin in the second quarter and will be completed in the
fourth quarter of 2024. Commissioning of the substation will be completed by the end of 2024.

Additional information on this project is provided in Appendix B of report 2.1 2024 Substation
Refurbishment and Modernization filed with the Application.

PROJECT BUDGET

The budget for the O/d Perlican Substation Refurbishment and Modernization project is based
on detailed engineering estimates.
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Table 1 provides a breakdown of expenditures proposed for 2024 for the O/d Perlican
Substation Refurbishment and Modernization project.

Table 1
Old Perlican Substation

Refurbishment and Modernization Project
2024 Budget

($000s)
Cost Category Total
Material 2,143
Labour - Internal 190
Labour - Contract 0
Engineering 555
Other 468
Total $3,356

Proposed expenditures for the O/d Perlican Substation Refurbishment and Modernization project
total $3,356,000 for 2024.

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 22 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.

51 For details of the assessment, see the 2024 Capital Budget Application, report 2.1 2024 Substation
Refurbishment and Modernization, Section 2.2.
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In 2024, Newfoundland Power is proposing to refurbish and modernize OPL Substation. The
substation was built in 1975 as a distribution substation. An engineering assessment
determined the substation contains a significant amount of deteriorated and obsolete
equipment. Several pieces of equipment are at end of life, including the 66 kV and 12.5 kV
wood pole structures and the 66 kV and 12.5 kV switches. Additionally, new transformer and
voltage regulator spill containment foundations and upgrades to the substation’s ground grid
are necessary.

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 specific pieces of equipment; and (ii) the refurbishment and
modernization of individual substations based on the overall condition of those substations.

In the case of OPL Substation, the number of components requiring preventative and corrective
maintenance at this time justifies the requirement to refurbish and modernize the substation in
2024.

Deferral of the O/d Perlican Substation Refurbishment and Modernization project would increase
the risk that some components will fail in service, which would result in an outage to
approximately 1,800 customers in the Old Perlican, Bay de Verde, and Lower Island Cove area.
Deferring this project further is therefore not a viable alternative.

RISK ASSESSMENT

The Old Perlican Substation Refurbishment and Modernization project will mitigate risks to the
delivery of reliable service to customers in the Old Perlican, Bay de Verde, and Lower Island
Cove area.

OPL Substation provides service to approximately 1,800 customers in this service area.
Equipment failure in the substation would expose all customers supplied by the OPL Substation
to the risk of outages. The time to restore service to customers would depend on the nature of
the failure and could range from several hours up to 36 hours.

OPL Substation contains equipment that is deteriorated and at end of life, which increases the
probability of outages to customers. The wood pole structures in the substation are
deteriorated and require replacement. The substation switches are aged and have deteriorated
requiring replacement due to their mechanical condition. The power transformer is protected
by fuses which does not provide industry standard protection.

The existing power transformer and voltage regulators in OPL Substation contain large amounts
of insulating oil and lack standard spill containment. Proper spill containment is required to
mitigate the risk of an environmental incident if an oil spill were to occur. Remediation costs
associated with oil spills can be significant. In addition, spill containment will minimize the
surface area of an oil spill and thus provides fire protection benefits.
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There are deficiencies identified with the ground grid at OPL Substation that pose a risk to safe
and reliable operation of the electric equipment. The substation has sections where there is no
ground grid, and other areas where there is no connection between the main ground grid and
the fence ground grid. The purpose of ground grid upgrades is to reduce the risk of exposure
to electric shock or electrocution through step and touch potential. An insufficient ground grid
can also affect continuity of service if there is an inadequate ground path which is required for
proper equipment operation.

Given the condition of OPL Substation, the probability of failure is likely.

Table 2 summarizes the risk assessment for the O/d Perlican Substation Refurbishment and
Modernization project.

Table 2

Old Perlican Substation Refurbishment and Modernization Project
Risk Assessment Summary

Consequence Probability Risk

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

Overall, the condition of OPL Substation provides a Medium-High (16) risk to the delivery of
reliable, safe and environmentally responsible service to customers. Action is required in 2024
to mitigate these risks for customers.

JUSTIFICATION

The Old Perlican 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 1,800 customers from the Old Perlican, Bay de Verde, and Lower Island Cove
area.
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Title: Substation Replacements Due to In-Service Failures
Asset Class: Substations

Category: Program

Investment Classification: Renewal

Budget: $4,797,000

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.>?

Table 1 provides the annual expenditures for the Substation Replacements Due to In-Service
Failures program from 2019 to 2023.

Table 1
Substation Replacements Due to In-Service Failures Program

Historical Expenditures

(000s)
Year 2019 2020 2021 2022 2023F
Total $4532 %3684 $4113 4562 $4,422
Adjusted Cost! $5395 4328 4,546 $4,751  S4,422

12023 dollars.

The average annual adjusted cost for the Substation Replacements Due to In-Service Failures
program was approximately $4.7 million from 2019 to 2023.

52 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 2 provides a breakdown of expenditures proposed for 2024 for the Substation
Replacements Due to In-Service Failures program.

Table 2
Substation Replacements Due to

In-Service Failures Program
2024 Budget

(5000s)
Cost Category 2024
Material 2,990
Labour - Internal 1,085
Labour - Contract 4
Engineering 359
Other 359
Total $4,797

Proposed expenditures for the Substation Replacements Due to In-Service Failures program
total $4,797,000 for 2024.

PROGRAM TREND

Figure 1 shows historical and forecast expenditures for the Substation Replacements Due to In-
Service Failures program from 2018 to 2028.°3

Figure 1
Substation Replacements Due to In-Service Failures
Program Expenditures
(2018 - 2028F)
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53 For forecast annual expenditures for the Substation Replacements Due to In-Service Failures program, see the
2024-2028 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 $4.2 million from 2018 to 2023, or approximately $4.7 million when
adjusted for inflation.>* Annual expenditures are forecast to average approximately $5 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 were replaced or repaired under this program from 2018 to 2022.%
Over the same period, an average of nine circuit breakers and reclosers and ten 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 2024 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.

54 Expenditures in 2019 were higher as a result of two failed power transformers that required repair. See the
2019 Capital Expenditure Report, Note 5.

5 The Substation Replacements Due to In-Service Failures program allows for the timely repair of power
transformers, the installation of spares in response to failures and the procurement and installation of smaller
units. However, the procurement and installation of a new large capacity power transformer is not typically
covered under this program due to the magnitude of the associated costs and long lead time for manufacturing.
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RISK ASSESSMENT

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

Individual substations provide service to an average of approximately 2,400 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.
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TRANSMISSION
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Title: Transmission Line 146L Rebuild

Asset Class: Transmission

Category: Project

Investment Classification: Renewal

Budget (Multi-Year): $2,152,000 in 2024; $9,209,000 in 2025

PROJECT DESCRIPTION

The Transmission Line 146L Rebuild project involves rebuilding Transmission Line 146L from
Gander ("GAN") Substation to Gambo ("GAM") Substation to address deterioration and
deficiencies identified through inspection.

Transmission Line 146L is proposed to be rebuilt as a multi-year project in 2024 and 2025.
Engineering and pre-construction activities, including securing environmental and development
permits and approvals, acquiring property rights, completing brush clearing of the new right-of-
way, collecting topographic data, finalizing the engineering and design, and ordering materials
will be completed in the first year. Completing all of this work in the first year allows for the
Company to better manage lengthening timelines related to project approvals, environmental
assessments, and permitting associated with transmission line rebuild projects. The second
year will involve establishing construction contracts, procuring materials, and construction of the
new line.

Additional information on this project is provided in report 3.1 2024 Transmission Line Rebuild
filed with the Application.

PROJECT BUDGET

The budget for the Transmission Line 146L Rebuild project is based on detailed engineering
estimates.
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Table 1 provides a breakdown of expenditures proposed for 2024 and 2025 for the
Transmission Line 146L Rebuild project.

Table 1
Transmission Line 146L Rebuild Project

2024-2025 Budget

($000s)
Cost Category 2024 2025
Engineering 161 173
Labour - Contract - 4,645
Labour — Internal - 167
Material - 3,884
Other 1,991 340
Total $2,152 $9,209

Proposed expenditures for the Transmission Line 146L Rebuild project total $11,361,000,
including $2,152,000 in 2024 and $9,209,000 in 2025.

ASSET BACKGROUND

Newfoundland Power filed the 7ransmission 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 146L is proposed to be rebuilt over two years starting in 2024.

Transmission Line 146L is a 138 kV line running between GAN and GAM substations. The
transmission line serves as a critical element of the Central Newfoundland 138 kV looped
transmission network which is supplied primarily from Sunnyside ("SUN") and Stony Brook
("STY") infeed supply points from Hydro’s bulk power system. The SUN-STY loop is a key
transmission supply network providing power to 35 Newfoundland Power substations.

Transmission Line 146L was originally constructed in 1964 and is 40.7 kilometres in length. The
line consists of approximately 160 H-Frame structures with a combination of 244.4 ACSR and
397.5 ACSR conductor.”® The conductor is approaching the end of the typical useful service life
for transmission line conductor.®’

Transmission Line 146L does not meet current design standards for the construction of
overhead lines. The wind loads prescribed by the Canadian Standards Associationsé indicate

% ASCR is a bare overhead conductor with aluminum outer strands and a steel core.
57 The typical useful service life of transmission overhead conductor is 63 years.
%8 Canadian Standards Association CSA C22.3 NO. 1:20 — Overhead Systems.
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that the load conditions used in the original design of Transmission Line 146L are below what is
required based on historical wind data.>® The substandard design of this line means it is not
built to withstand local climatic conditions, which increases its probability of failure.

In 2023 Newfoundland Power initiated an engineering assessment of Transmission Line 146L in
response to the line’s deteriorating condition. A detailed inspection of the line was completed
to quantify its overall condition. The inspection determined that 104 of 160 H-Frame structures
have deficiencies. A total of 94 of 160 H-Frame structures have deteriorated poles, with the
majority of these structures having both poles deteriorated. In total, there are 192 poles that
require replacement.®?

ASSESSMENT OF ALTERNATIVES

Transmission Line 146L is critical to the reliability of the Central Newfoundland 138 kV looped
transmission network. Newfoundland Power evaluated two alternatives to address the
deteriorated condition of Transmission Line 146L to mitigate risks to the delivery of reliable
service to customers. These are: (i) address all deficiencies identified through inspection and
defer the rebuild of the remainder of the line; and (ii) rebuild the existing line in a new, parallel
right-of-way.

The assessment of alternatives included a net present value analysis to determine the least-cost
alternative to addressing the deteriorated condition of Transmission Line 146L. The assessment
determined that rebuilding Transmission Line 146L in a parallel right-of-way is the least-cost
alternative to addressing the identified deficiencies.

RISK ASSESSMENT

The Transmission Line 146L Rebuild project will mitigate risks to the delivery of reliable service
to customers supplied by the Central Newfoundland 138 kV looped transmission network. Due
to their criticality in serving customers, Newfoundland Power’s transmission lines must be
maintained to operate to a high standard of reliability.6! All transmission lines, including
Transmission Line 146L, are maintained in accordance with the Company’s 7ransmission
Inspection and Maintenance Practices.®?

While the historical reliability performance of Transmission Line 146L has been reasonable, the
line’s sub-standard design and deteriorated condition exposes it to an increased probability of
failure going forward.%3

% See the 2024 Capital Budget Application, report 3.1 2024 Transmission Line Rebuild, page 3.

60 An additional 98 poles were inspected and found to be in moderate condition. These poles are original 1964
vintage and are showing less severe splits and cracks, meaning their condition has started to deteriorate.

61 Reliability indices are lagging indicators that encompass historical issues on the electrical system. Waiting for
reliability on the transmission system to degrade before undertaking capital investments would result in a poor
quality of service being experienced by large numbers of customers for several years. Newfoundland Power
relies on an assessment of a transmission line’s condition and its criticality in serving customers when
determining whether a transmission line should be rebuilt.

62 Qver the last 10 years, approximately $247,000 has been spent on corrective and preventative maintenance of
Transmission Line 146L.

63 There have been three outage events over the last five years due to requirements to undertake preventative and
corrective maintenance.
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Inspections have identified that 192 poles on this line are deteriorated to the point where
replacement is required. A significant quantity of the remaining poles are past the end of their
useful service lives while also being in a deteriorated condition. Based on these factors the
probability of failure is therefore likely.

Transmission Line 146L plays a critical role in the Central Newfoundland 138 kV transmission
system. An outage to Transmission Line 146L results in two sections of the Central
Newfoundland 138 kV transmission system becoming radial. When these sections are radially
supplied, any single failure on one of these transmission lines could result in outages to
between 1,700 and 8,700 customers downstream of the affected line. Transmission Line 146L
is also required to maintain normal operating voltages on the transmission system under peak
load scenarios.

The criticality of Transmission Line 146L and its increased probability of failure result in a high
risk to the delivery of reliable service to a significant number of Newfoundland Power’s
customers.

Table 2 summarizes the risk assessment of the 7ransmission Line 146L Rebuild project.

Table 2

Transmission Line 146L Rebuild Project
Risk Assessment Summary

Consequence Probability Risk

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

Based on this assessment, not proceeding with the 7ransmission Line 146L Rebuild project
would pose a High (20) risk to the delivery of reliable service to customers.

JUSTIFICATION

The Transmission Line 146L Rebuild project is required to ensure the delivery of reliable service
to customers in central Newfoundland. An assessment of alternatives determined that
rebuilding Transmission Line 146L in a parallel right-of-way is the least cost option to address
existing deterioration and deficiencies, and mitigate risks of equipment failures.
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Title: Transmission Line Maintenance

Asset Class: Transmission

Category: Program

Investment Classification: Renewal

Budget: $2,651,000

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.®*

Table 1 provides the annual expenditures for the 7ransmission Line Maintenance program from
2019 to 2023.

Table 1
Transmission Line Maintenance Program

Historical Expenditures

(5000s)
Year 2019 2020 2021 2022 2023F
Total 52,214 $2,139 52,404 52,488 $2,610
Adjusted Cost' $2,633 $2,517 $2,643 $2,563 $2,610

12023 dollars.

The average annual adjusted cost for the 7ransmission Line Maintenance program was
approximately $2.6 million from 2019 to 2023.

64 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 2 provides a breakdown of expenditures proposed for 2024 for the 7ransmission Line

Maintenance program.

Table 2

Transmission Line Maintenance Program

2024 Budget

($000s)
Cost Category 2024
Material 828
Labour - Internal 306
Labour - Contract 1,104
Engineering 116
Other 297
Total $2,651

Proposed expenditures for the Transmission Line Maintenance program total $2,651,000 for

2024.

PROGRAM TREND

Figure 1 provides historical and forecast costs for the 7ransmission Line Maintenance program

from 2018 to 2028.%°
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Figure 1

Transmission Line Maintenance Program Expenditures

(2018 - 2028F)
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——Nominal Real (2023$)

65 For forecast annual expenditures for the 7ransmission Line Maintenance program, see the 2024-2028 Capital

Plan, Appendix A, page A-4.
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Annual expenditures under this program averaged approximately $2.4 million from 2018 to
2023, or approximately $2.7 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 111 transmission lines, which span approximately
2,100 kilometres. Virtually all of the Company’s transmission lines operate at 66 kV or 138 kV.®”
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 2018 to 2022, an average of 111 poles, 124 framing structures and 1,171
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
recent years. However, while the transmission system operates reliably overall, equipment

66 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.
67 There is one transmission line, designated as 3L, that operates at 33 kV.
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failures can result in significant customer outages. For example, an outage to Transmission
Line 65L during a severe blizzard in January 2020 resulted in approximately 2.1 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 assets.

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 61-65 Total
Kilometres 293 262 126 141 753 4711 52 2,038
Percentage of Total 14% 13% 6% 7% 37% 20% 3% 100%

Approximately 23% of Newfoundland Power’s transmission lines have been in service for over
50 years. An additional 37% 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 with transmission assets 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.
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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: Lookout Brook Hydro Plant Refurbishment

Asset Class: Generation — Hydro

Category: Project

Investment Classification: Renewal

Budget (Multi-Year): $362,000 in 2024; and $1,573,000 in 2025

PROJECT DESCRIPTION

The proposed Lookout Brook Hydro Plant Refurbishment project involves refurbishing the
Lookout Brook hydroelectric plant (the “Lookout Brook Plant” or the “Plant”), located in western
Newfoundland near the community of St. George’s over two years. The project includes
rewinding the Plant generating unit no. 3 (*G3") generator stator, rotor, and exciter. In
addition, the Plant roof, crane and G3 main inlet valve will be replaced.%®

The Lookout Brook Hydro Plant Refurbishment project will be completed in 2024 and 2025. In
2024, procurement and design of the generator, exciter and main inlet valve components will
occur. Also, engineering and procurement of the powerhouse crane will occur in the first
quarter of 2024 with installation during the third quarter of 2024. In 2025, project execution
will take approximately 32 weeks to complete. The main inlet valve will be installed in the
second quarter of 2025, followed immediately by removal of the stator, rotor and exciter to be
shipped offsite. Following the installation of the windings in the third quarter of 2025, the
refurbished rotor and exciter will be shipped back to site with unit reassembly and all
commissioning completed by the end of the fourth quarter.®°

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

PROJECT BUDGET

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

68 The crane will be replaced in advance of disassembling G3, as heavy lifts are required to disassemble and
reassemble the generator and turbine. Also, the G3 main inlet valve replacement will occur early in 2025
thereby allowing generating unit no. 2 to remain in service throughout the overhaul of G3.

% The engineering of the building upgrades will occur during the second quarter of 2024 with replacement of the
roof, windows and main loading door occurring in the second quarter of 2025.
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Table 1 provides a breakdown of expenditures proposed for 2024 and 2025 for the Lookout
Brook Hydro Plant Refurbishment project.

Table 1
Lookout Brook Hydro Plant Refurbishment Project

2024-2025 Budget

(S000s)
Cost Category 2024 2025
Material 184 1,083
Labour — Internal 64 127

Labour - Contract - -

Engineering 30 60
Other 84 303
Total $362 $1,573

Proposed expenditures for the Lookout Brook Hydro Plant Refurbishment project total
$1,935,000, with $362,000 in 2024 and $1,573,000 in 2025.

ASSET BACKGROUND

The Lookout Brook Plant was originally commissioned in 1946 with two generating units ("G1
and G2”) and was upgraded in 1958 with a third generating unit ("G3”). In 1984, G1 and G2
were replaced with a single larger generating unit ("G4") resulting in the current plant
configuration. The Plant has an operating capacity of 5.6 MW under a net head of 154.6
metres. Annual production from the plant is 31.51 GWh or approximately 7% of Newfoundland
Power’s annual hydroelectric production.”® The Lookout Brook Plant is operated throughout the
year as a source of low-cost energy for Newfoundland Power’s customers. The Plant is also
routinely placed into service at the request of Hydro.

A condition assessment and corresponding risk assessment determined that the Lookout Brook
Plant contains deteriorated, obsolete and non-standard equipment that must be refurbished or
upgraded to ensure the continued safe and reliable operation of the Plant. Equipment identified
through the condition assessment includes the powerhouse building, crane, the main inlet valve
for generating unit G3 and the rotor, stator, and exciter of unit G3.

70 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 31.51 GWh.
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ASSESSMENT OF ALTERNATIVES

Newfoundland Power identified and assessed two alternatives for the Lookout Brook Hydro
Plant Refurbishment project. The alternatives included: (i) refurbishing the plant in 2024 and
2025; and (ii) deferring the refurbishment to a future year.

The assessment determined that completing the refurbishment in 2024 and 2025 is the least-
cost alternative. The assessment was based on marginal supply costs as well as the potentially
higher capital costs associated with an unplanned refurbishment if an in-service equipment
failure were to occur.

A lifecycle cost analysis of the Lookout Brook Plant completed in connection with this project
proposed shows that the benefits of the Plant’s production exceed the cost of production.”?
This analysis shows a net benefit of Plant production is between 2.11 ¢/kWh and 2.97 ¢/kWh
based on the most recent marginal cost estimates.”> The lifecycle cost analysis confirms that
continued operation of the Plant will provide an economic benefit for Newfoundland Power’s
customers over the longer term. For more details, see report 4.1 Lookout Brook Hydro Plant
Refurbishment.

RISK ASSESSMENT

The Lookou