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Hydro One Networks Inc.
483 Bay Street

BY EMAIL AND RESS 7th Floor South Tower
Toronto, Ontario M5G 2P5
November 17, 2025 HydroOne.com

Pasquale Catalano

Ms. Nancy Marconi Director

Regisltrar Maijor Projects and Partnerships
Ontario Energy Board C 647.616.8310
Suite 2700, 2300 Yonge Street Pasquale.Catalano@HydroOne.com
P.O. Box 2319

Toronto, ON M4P 1E4

Dear Ms. Marconi,

EB-2025-0290 — Hydro One Networks Inc. Leave to Construct and Expropriation Application —
Welland-Thorold Project — Application and Evidence

Pursuant to Section 92 of the Ontario Energy Board Act, 1998, (the “Act”), Hydro One Networks Inc. (“Hydro
One”) seeks the Ontario Energy Board’s (“OEB”) approval for an Order or Orders granting leave to construct
transmission facilities (“WTPL Project” or “The Project”) in the Niagara area. Additionally, pursuant to
Section 97 of the Act, Hydro One seeks OEB approval for an Order granting approval of the forms of land
use agreements offered or to be offered to affected landowners.

Assuming the requested section 92 relief is granted, Hydro One is also seeking relief pursuant to section
99(1) of the Act for authority to expropriate certain interests in the lands as more particularly described and
shown in the plans and descriptions attached in the application. The expropriation relief sought in this
Application is limited to a finite number of properties where Hydro One has identified issues that effectively
prevent Hydro One from engaging in any discussions with the landowners as the landowners cannot be
located, or title information has not provided Hydro One with accurate landowner contact information.

Hydro One is confirming that the documents filed in support of the referenced application do not include any
personal information under the Freedom of Information and Protection of Privacy Act (Ontario) ("FIPPA")
with respect to this Application. Any FIPPA related information in the Application has been redacted.

Given this, and consistent with the OEB Rules of Practice and Procedure and the OEB’s Practice Direction
on Confidential Filings dated December 17, 2021 (the “Practice Direction”), Hydro One hereby requests
confidential treatment of personal information contained in Attachments 2, 11 and 12 of Exhibit E, Tab 1,
Schedule 1, specifically property owner or interest holder details.

Furthermore, Hydro One is confirming that the System Impact Assessment report appendices, which contain
confidential information and if disclosed could reasonably be expected to pose a potential security threat to
the integrated power system, have been omitted from this Application. This information is contained at
Attachment 1 of Exhibit F, Tab 1, Schedule 1. This approach is consistent with the OEB’s guidance on the
filing System Impact Assessment reports, dated April 4, 2024, where the OEB concluded that these
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appendices are not generally required for the OEB’s determination of the issues in electricity transmission
leave to construct proceedings.

The specific information for which Hydro One seeks confidential treatment and a summary of supporting
rationale are set out below as required.

Information for which
confidential treatment is Justification for Redaction
being requested
Personal information about | Consistent with Section 10 of the OEB’s Practice Direction, this is

Application
Reference

Exhibit E-01-01

an identifiable individual information about an identifiable individual that may be of a
Attachment 2, 11 , . ;
that is of a personal personal nature and would not materially alter the OEB’s
and 12 . .
nature. assessment of the public interest if redacted.
The information, if disclosed, could reasonably be expected to
pose a potential security threat to the integrated power system
Exhibit F-01-01 System Impact and has been assumed confidential in prior OEB rulings. This
Attachment 1 Assessment Appendices aligns with the categories of information that will presumptively be

considered confidential as detailed in Appendix B of the OEB’s
Practice Direction.

An electronic copy of this Application and Evidence has been filed using the OEB’s Regulatory Electronic
Submission System.

Sincerely,

Pésquale Catalano
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EXHIBIT LIST

Contents

Exhibit List
Application Table of Concordance

List of Acronyms and Abbreviations

Application
Project Overview Documents

General Area Map

General Area Map Inclusive of Future SS For Reference

Schematic Diagram of Proposed Facilities Sir Adam Beck 2 TS
xMiddleport TS x Beach TS Tap Junction

Schematic Diagram of Crowland TS
Schematic Diagram of Crowland SS For Reference

Evidence In Support of Need

IESO Supplemental Evidence to Support the Need for the Project

Project Categorization and Classification

Cost Benefit Analysis and Options

Quantitative and Qualitative Benefits of the Project
Apportioning Project Costs and Risks

Connection Projects Requiring Network Reinforcement
Transmission Rate Impact Assessment

Revenue Requirement Information and Deferral Account Requests
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1 1 12 Draft Expropriation Reference Plans



Exhibit

F

Tab Schedule Attachment

1 1
1 1 1
1 1
1 1 1
1 1
1 1 1
1 1 2

Filed: 2025-11-17
EB-2025-0290
Exhibit A

Tab 1

Schedule 1

Page 3 of 4

Contents

System Impact Assessment
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APPLICATION TABLE OF CONCORDANCE

Content

The Index

The Application

Administrative Matters

Project Overview

Evidence in Support of Need for the
Project

Project Categorization

Analysis of Alternatives

Project Costs

Risks

Comparable Projects

Connection Projects that Also
Address a Network Need

Connection Projects Requiring
Network Reinforcement

Transmission Rate Impact
Assessment

Establishment of Deferral Accounts

FR
Section

4.31

4.3.2

4321

4322

4323

4324

4325

4.3.2.6

4.3.2.7

4.3.2.8

4.3.2.9

4.3.210

4.3.2.11

4.3.212

Hydro One S.92 Application Section

A-01-01 — Exhibit List

A-01-02 — Application Table of Concordance

B-01-01 — Application

B-02-01 — Project Overview Documents

C-01-01 — Descriptions of the Physical Design

B-03-01 — Evidence in Support of Need

B-04-01 — Project Categorization and
Classification

B-05-01 — Cost Benefit Analysis and Options
B-06-01 — Quantitative and Qualitative
Benefits of the Project

H-01-01 — Regional Planning
B-07-01 — Apportioning Project Costs and
Risks

B-09-01 — Transmission Rate Impact
Assessment

B-07-01 — Apportioning Project Costs and
Risks

B-07-01 — Apportioning Project Costs and
Risks

B-08-01 — Connection Projects Requiring
Network Reinforcement

B-08-01 — Connection Projects Requiring
Network Reinforcement

B-09-01 — Transmission Rate Impact
Assessment

B-10-01 — Revenue Requirement Information

and Deferral Account Requests
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Exhibit Content

Capital Contribution Period

Project Schedule
C Project Details
The Route
Description of the Physical Design
Maps

D Design Specification and
Operational Data

Operational Details

E Land Matters
Description of Land Rights Required
Land Acquisition Process
Land-related Forms
Early Access to Land

F System Impact Assessment

G Customer Impact Assessment

H Regional and Bulk Planning
Integrated Regional Resource Plan

Regional Infrastructure Plan

FR
Section

4.3.2.13

4.3.2.14
4.3.3
4.3.3.1
43.3.2

4.3.3.3

434

4.34.1
4.3.5
4.3.5.1
4.35.2
4.35.3
4354
4.3.6
4.3.7
4.3.8
4.3.8.1

4.3.8.2

Hydro One S.92 Application Section

B-09-01 — Transmission Rate Impact
Assessment

B-11-01 — Project Schedule

B-02-01 — Project Overview Documents
C-01-01 — Descriptions of the Physical Design

E-01-01 — Land Matters

D-01-01 — Operational Details

E-01-01 — Land Matters
E-01-01 — Land Matters
E-01-01 — Land Matters
E-01-01 — Land Matters
F-01-01 — System Impact Assessment

G-01-01 — Customer Impact Assessment

H-01-01 — Regional and Bulk Planning

H-01-01 — Regional and Bulk Planning
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AC/DC
ACSR
ACSS
AACE
ACSR/TW
AFUDC
ATP

C

CIA
Class EA
CSA
DCF
DESN
EA

EPC
ESR

ECI
ECI-EPC

Hydro One (HONI)

IESO
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IEP
JRAP
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LIST OF ACRONYMS AND ABBREVIATIONS

Acronym or Abbreviation Expansion

Amperes

Alternating Current / Direct Current
Aluminium-Conductor Steel-Reinforced cable
Aluminum- Conductor Steel-Supported

Association for the Advancement of Cost Engineering
Aluminium-Conductor Steel-Reinforced, trapezoidal shaped cable
Allowance for Funds Used During Construction
Affiliate Transmission Projects

Celsius

Customer Impact Assessment

Class Environmental Assessment

Canadian Standards Association

Discounted Cash Flow

Dual Element Spot Network

Environmental Assessment

Engineering, Procurement and Construction
Environmental Study Report

Early Contractor Involvement

Refers to an ECI delivery model that engages the services of an external OE

and the services of EPC contractors.
Hydro One Networks Inc.

Independent Electricity System Operator
Integrated Regional Resource Plan
Investment Summary Document
Integrated System Operating Center
Integrated Energy Plan

Joint Rate Application
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Acronym or
Abbreviation

kemil

km

kV

kW
LACP
m
MECP
MTS
MVA
MW
MWHR (or MWH)
NERC
NPCC
NPV
OEB
OMA
OPGW
ORTAC
ROW
RPP
SCADA
SIA

SS

TS
TSC
TSP
UTR
WTPL

Acronym or Abbreviation Expansion

Kilo-circular mils (unit of measure of the area of a wire with a circular cross

section)

Kilometer

Kilovolt

Kilowatt

Land Acquisition Compensation Principles

Meter

Ministry of the Environment, Conservation and Parks
Municipal Transformer Station

Megavolt-ampere

Megawatt

Megawatt-hour

North American Electric Reliability Corporation
Northeast Power Coordinating Council

Net Present Value

Ontario Energy Board (the Board)

Operations, Maintenance and Administrative costs
Optical Ground Wire

Ontario Resource and Transmission Assessment Criteria
Right-of-Way

Regulated Price Plan

Supervisory Control and Data Acquisition system
System Impact Assessment

Switching Station

Transformer Station

Transmission System Code

Transmission System Plan

Uniform Transmission Rates

Welland-Thorold Power Line
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ONTARIO ENERGY BOARD

IN THE MATTER OF the Ontario Energy Board Act, 1998;

AND IN THE MATTER OF an Application by Hydro One Networks
Inc. (“Hydro One”) pursuant to s. 92 of the Ontario Energy Board
Act, 1998 (the “Act”) for an Order or Orders granting leave to
construct transmission line facilities (“Welland Thorold Power

Line Project” or “WTPL” or “Project”) in the Niagara area.

AND IN THE MATTER OF an Application by Hydro One pursuant
to s. 97 of the Act for an Order granting approval of the forms of
land use agreements offered or to be offered to affected

landowners.

AND IN THE MATTER OF an Application by Hydro One pursuant
to s. 99(1) of the Act for authority to expropriate certain land

interests.

APPLICATION

INTRODUCTION

The Applicant is Hydro One, a subsidiary of Hydro One Inc. The Applicant is an
Ontario corporation with its head office in the City of Toronto. Hydro One carries on
the business, among other things, of owning and operating transmission facilities

within Ontario.

Hydro One hereby applies to the Ontario Energy Board (“OEB”) pursuant to s. 92 of
the Act for an Order or Orders granting leave to construct a new 230kV double-circuit

transmission line between Abitibi Consolidated Junction and Crowland TS in the
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Niagara area. The approximate length of the transmission line facilities is 18.5 km.
In addition to the line work, station expansion work will be required on property owned
by Hydro One at Crowland TS on Hydro One-owned lands. Protection, control and
telecommunications modifications will be also completed at three remote stations’ to
accommodate the new 230 kV line and Crowland TS. Additionally, and as a separate
project, a new sectionalizing station, Crowland SS, will be constructed to allow proper
protection and load capacity in accordance with recent requirements defined in the
Independ Electricity System Operator (“IESO”) Draft System Impact Assessment
(“SIA”). While considered as a functionally distinct project that is needed only after
completion of the Welland Thorold Power Line, information about the Crowland SS
has been included in this application for purposes of assisting the OEB in its

determination of the relief sought in this Application.

Assuming the requested section 92 relief is granted, Hydro One is also seeking relief
pursuant to section 99(1) of the Act for authority to expropriate certain interests in the
lands as more particularly described and shown in the plans and descriptions
attached in Exhibit E, Tab 1, Schedule 1. The expropriation relief sought in this
Application is limited to a finite number of properties where Hydro One has identified
issues that effectively prevent Hydro One from engaging in any discussions with the
landowners as the landowners cannot be located, or title information has not provided
Hydro One with accurate landowner contact information. The expropriation relief
sought, if granted, will afford Hydro One additional time to address any land
registration issues resulting in these circumstances, thereby mitigating risks of
potential delays to the construction and in-service timing of the Project. Hydro One
intends to continue its efforts in negotiating voluntary land acquisition agreements
with all other landowners directly affected by the construction and operation of the

Project.

" Allanburg TS, Beck TS, and Port Colbourne TS
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NATURE OF THE PROJECT

The Project is designed to provide up to 180 MW of incremental transmission capacity
required to meet incremental forecast load demand and improve reliability in the area
consistent with the recommendations made by the IESO in their report entitled the
Niagara Integrated Regional Resource Plan (“IRRP”). A copy of the IRRP is found as
Attachment 2 in Exhibit H, Tab 1, Schedule 1. The need for the Project has been
reaffirmed by the IESO in subsequent planning reports, including the Regional
Infrastructure Plan which is provided as Attachment 1 in Exhibit H, Tab 1, Schedule
1. The Project has therefore been identified as a non-discretionary development
project in Exhibit B, Tab 4, Schedule 1.

Hydro One is committed to working with Indigenous governments and communities
in a spirit of cooperation and shared responsibility. The company acknowledges that
Indigenous governments and communities have unique historic and cultural
relationships with their land and a unique knowledge of the natural environment.
Forging meaningful relationships with Indigenous governments and communities
based upon trust, confidence, and accountability is vital to advancing reconciliation

and achieving Hydro One’s corporate objectives.

Hydro One has been engaging with Indigenous governments and communities since
early in the development process and will continue that engagement and involvement
in project decisions throughout the life cycle of the Project. Additionally, Hydro One
has, and will continue to throughout the life cycle of the Project, engage in economic
participation negotiations with impacted Indigenous communities including

employment, training, contracting and equity participation in the Project.

Hydro One expects that after completion of the WTPL Project, ownership of the
applied for transmission line facilities will be transferred and owned by a limited
partnership consisting of two First Nations. As of the time of this Application, the

limited partnership has not yet been formed. As negotiations are ongoing, Hydro One
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10.

11.

12.

is not currently able to provide commercial details. However, those details will be
provided to the OEB once the limited partnership is formed and through subsequent

transmission license and asset transfer applications made to the OEB.

Hydro One has proposed that all transmission line costs associated with the Project
be accounted for in the OEB-approved ATP regulatory account and included in rate
base only after the OEB reviews and approves the clearance of this deferral account.
For reference purposes, further information on the ATP regulatory account is provided
at Exhibit B, Tab 10, Schedule 1. Hydro One is not anticipating the limited
partnership to impact the Project cost estimates provided at Exhibit B, Tab 7,
Schedule 1.

The 230kV conductor selected by Hydro One to construct the new transmission line
has been predicated on Hydro One’s commitment to minimize transmission line
losses where feasible. Further information regarding the transmission line loss

analysis for this Project is provided at Exhibit B, Tab 5, Schedule 1.

PROJECT LAND REQUIREMENTS

An overview map of this area is provided in Exhibit B, Tab 2, Schedule 1,
Attachment 1 and schematic diagrams of the proposed Project can be found at
Exhibit B, Tab 2, Schedule 1, Attachments 3 to 5.

New permanent land rights will be required to complete the Project. Temporary rights
for construction purposes will also be required at specific locations along the corridor.
Further information regarding the real estate needs to complete this project is
provided in Exhibit E, Tab 1, Schedule 1.

The Project is subject to the applicable Class EA process in accordance with the
Ontario Environmental Assessment Act. A draft Environmental Study Report was

issued on July 11, 2025 followed by a 30-day comment period. Hydro One anticipates
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filing the Final ESR and Statement of Completion with the Ministry of Environment,
Conservations and Parks (“MECP”) shortly.

The proposed in-service date for the Project is August 2029, assuming a construction
commencement date of June 2026 and an OEB approval of this Application by May
2026. A project schedule is provided at Exhibit B, Tab 11, Schedule 1.

The IESO has provided Hydro One with the Draft SIA. The Draft SIA indicates that
the Project is expected to have no material adverse impact on the reliability of the
integrated power system and recommends that a Notification of Conditional Approval
for Connection be issued. The IESO’s Draft SIA is provided as Exhibit F, Tab 1,
Schedule 1, Attachment 1 and the final version of the SIA will be provided to the
OEB once it is made available by the IESO.

Hydro One has completed a Draft Connection Impact Assessment (“CIA”) in
accordance with Hydro One’s connection procedures. A copy of the Draft CIA is
provided as Exhibit G, Tab 1, Schedule 1, Attachment 1. The final version is
expected to be completed shortly and will be filed upon completion. Hydro One will
fulfill all requirements of the SIA and the CIA, and will obtain all necessary approvals,
permits, licences, certificates, agreements, and rights required to construct the

Project.

As of the date of this application, the forecast total capital cost of the Project is $311
million. Details pertaining to these costs are provided at Exhibit B, Tab 7, Schedule
1.

Based on the forecast costs and load growth, the expected rate impact arising from
this work (using 2025 OEB-approved uniform transmission rates as filed in Exhibit
B, Tab 9, Schedule 1) is a $0.11/month increase on a typical residential customer’s
bill under the Regulated Price Plan (“‘RPP”).
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18.

19.

This Application is also seeking approval of the forms of the agreement offered or to
be offered to affected landowners, pursuant to s. 97 of the Act. The majority of these
agreements are in the same form as previously approved in prior Hydro One’s leave
to construct proceedings. The forms of the applied-for agreements are found as
attachments to Exhibit E, Tab 1, Schedule 1.

The Application is supported by written evidence which includes details of the
Applicant’s proposal for the transmission line. The written evidence is prefiled and
may be amended from time to time prior to the OEB'’s final decision on this

Application.

D. DESCRIPTION OF LAND INTERESTS TO BE EXPROPRIATED

20.

21.

As mentioned above, the expropriation relief sought in this Application is limited to a
finite number of properties where Hydro One has identified title issues with lands
necessary for the Project. Hydro One has attempted and not been able to locate or
contact any of the listed individuals Exhibit E, Tab 1, Schedule 1, Attachment 11.
Some of the listed individuals are deceased or have not responded to Hydro One’s
outreach such that Hydro One has been unable to negotiate or secure voluntary
agreements with the individuals identified in Exhibit E, Tab 1, Schedule 1,
Attachment 11. Therefore, Hydro One is requesting expropriation of certain interests
in the lands, as detailed and illustrated in the plans and descriptions provided in
Exhibit E, Tab 1, Schedule 1.

This list at Exhibit E, Tab 1, Schedule 1, Attachment 11 is not inclusive of all
permanent or temporary easement interests Hydro One requires to access, construct,
operate and maintain the Project, as some land rights continue to be negotiated and
secured on a voluntary basis. Should there be a need to secure expropriation
authority in the future to secure those additional land rights, Hydro One intends to

make a separate application
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A description of the lands and the specific interests in lands in which Hydro One is
seeking authority to expropriate is attached as Exhibit E, Tab 1, Schedule 1,
Attachment 11. Hydro One has conducted a search of title to identify the current
registered property owners, those who hold registrable interests in the lands, and
those with any interest in the lands directly affected by the request to expropriate. The

names of these individuals are listed by property in the attachment.

Attached hereto as Exhibit E, Tab 1, Schedule 12 are copies of the reference plans,
suitable for registration, showing the lands over which authority to expropriate the
interests set out in Exhibit E, Tab 1, Schedule 11 is being requested and the

registered owners thereof.

E. PUBLIC INTEREST

24.

25.

26.

Based on the foregoing, and the information provided in the pre-filed evidence, Hydro
One submits that the relief sought in this application is in the public interest. The
Project meets the need of the transmission system and improves quality of service

and reliability and reduces the price paid by ratepayers.

Construction and operation of these facilities is needed to maintain the safe and
reliable transmission of electricity using the IESO-controlled grid. The expropriation
authorization sought herein is intended as a practical and efficient way to address
initial challenges associated with the land assembly process for new electricity
transmission developments. Following any grant of leave to construct made pursuant
to section 92, Hydro One submits that granting expropriation authorization, as
proposed, will reasonably reduce the risk of delays and facilitate Project construction

proceeding in a timely manner. These outcomes are in public interest.

Additionally, approval of the Application will provide meaningful opportunity for
Indigenous participation. On June 12, 2025, the Government of Ontario released
Energy for Generations, an Integrated Energy Plan (“IEP”) which provides a 25-year

roadmap for powering Ontario’s growth and economic development in accordance
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1 with the province’s Affordable Energy Future Vision. The IEP highlighted the

2 importance of creating opportunities for meaningful Indigenous participation in energy
3 projects. This Project will do just that, it is more than infrastructure it is a collaboration
4 that supports Indigenous-led economic development. As previously stated, Hydro
5 One expects that after completion of the WTPL Project, ownership of the applied for
6 transmission line facilities will be transferred and owned by a limited partnership
7 consisting of two First Nations. It is in the public interest to support Indigenous
8 partnerships, as stated in the government’s IEP.

10 F. REQUESTED RELIEF

1"

12 27. Hydro One requests:

13 a) An Order or Orders made pursuant to section 92 of the Act granting leave to
14 construct the Project; and

15 b) An Order or Orders made pursuant to section 99 of the Act granting the necessary
16 authority to expropriate the land interests more particularly described in Exhibit E,
17 Tab 1, Schedule 1.

18 c) Such other relief as Hydro One may request or as the Board may direct.

19
20 28. Hydro One consents to the conditions outlined in the OEB’s standard conditions of

21 approval for electricity transmission leave to construct applications? for this Project.

2 https://www.oeb.ca/sites/default/files/issues-list-LTC-electricity.pdf
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29. Hydro One requests that a copy of all documents filed with the Board be served on

the Applicant and the Applicant’s counsel, as follows:

a) The Applicant:
Ms. Eryn Mackinnon
Regulatory Advisor

Hydro One Networks Inc.

Mailing Address:

Telephone:

Email:

b) The Applicant’s Counsel:

Gordon M. Nettleton
Partner
McCarthy Tétrault LLP

Mailing Address:

Telephone:

Fax:

Electronic access:

7th Floor, South Tower

483 Bay Street

Toronto, Ontario M5G 2P5
(437) 318-3700
Regulatory@HydroOne.com

Suite 5300, 66 Wellingtons Street West
TD Bank Tower Box 48

Toronto, Ontario M5K 1E6

(416) 601-7509

(416) 868-0673

gnettleton@mccarthy.ca



mailto:Regulatory@HydroOne.com
mailto:gnettleton@mccarthy.ca

10

Filed: 2025-11-17
EB-2025-0290
Exhibit B
Tab 1
Schedule 1
Page 10 of 10
c¢) The Applicant’s Counsel:
Monica Caceres
Assistant General Counsel

Hydro One Networks Inc.

Mailing Address:

Telephone:

Electronic access:

8th Floor, South Tower
483 Bay Street

Toronto, Ontario M5G 2P5
(647) 505-3341

monica.caceres@hydroone.com
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PROJECT OVERVIEW DOCUMENTS

Hydro One is seeking approval to construct transmission facilities to address the needs
and recommendations defined by the IESO referenced in Exhibit B, Tab 3, Schedule 1
and Exhibit H, Tab 1, Schedule 1. More specifically, the relief sought in this application
will ensure sufficient capacity to supply the forecast load and improve reliability in the

Niagara area.

The Project will construct approximately 18.5 km of new transmission line inclusive of 11.5
km of new 230 kV double circuit transmission line and 8 km of a new triple circuit
transmission line (two 230 kV circuits, single 115 kV circuit) initiating from Abitibi

Consolidated Junction to Crowland TS.

As developed through the Class EA process’, the majority of the line work is located in
existing transmission corridors. The transmission line will consist of both new and
repurposed right-of-way (“ROW”). The new section of 230 kV ROW will originate from
Abitibi Consolidated Junction to Allanburg TS while the repurposed section spans from
Allanburg TS to Crowland TS.

The line component of the Project can be segmented into three sections:

New ROW from Abitibi Consolidated Junction to Allanburg TS

The new ROW will originate its tap off point from two existing 230 kV transmission circuits
connecting Sir Adam Beck TS, Middleport TS, and Beach TS, with nomenclatures Q24HM
and Q29HM. The route proceeds south approximately 3.5 km to Allanburg TS.

1 https://www.hydroone.com/about/corporate-information/major-projects/welland-to-thorold
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Transmission Corridor Between Allanburg TS and Michigan Junction

Hydro One will repurpose a section of the existing 115 kV transmission corridor between
Allanburg TS and Michigan Junction (circuits D3A/A3C) which is approximately 8 km in
length. The existing 115 kV structures, conductor and associated components will be
dismantled, removed, and replaced, and the corridor will be re-used, to accommodate the

proposed 230 kV double-circuit and 115 kV single-circuit transmission line.

Michigan Junction to Crowland TS

Hydro One will repurpose a section of an idle 115 kV transmission line corridor between
Michigan Junction and Crowland TS that is approximately 7 km in length. The existing 115
kV structures, conductor and associated components will be dismantled, removed, and
replaced, and the corridor will be re-used, to accommodate the proposed 230 kV double-

circuit transmission line.

The Project will also necessitate the completion of station work. To complete the Project,
Hydro One will convert Crowland TS from a 115 kV supply to a 230 kV supply to connect
to the new 230kV transmission line to alleviate loading on the existing 115 kV system. The
conversion of Crowland TS will include the installation of two new 230/27.6 kV
transformers with associated equipment, and installation of protection, control and telecom
works. The Project will also require modifications to telecommunications facilities at Sir
Adam Beck TS, Beach TS and Middleport TS. Modifications and additions to protection
and control, SCADA, metering, and AC/DC station service at Crowland TS, are required

to provide protection, control and status of the new 230 kV facilities.

As a requirement of the draft SIA provided at Exhibit F, Tab 1, Schedule 1, Hydro One
has also been directed to build a new sectionalizing station, referred to as Crowland SS,
between Beck TS, Beach TS and Middleport TS after the Project.

A map showing the geographic location of the facilities for the Project as well as schematic
diagrams of the proposed facilities for the Project are provided in Exhibit B, Tab 2,
Schedule 1, Attachment 1 and Exhibit B, Tab 2, Schedule 1, Attachments 3 and 4,
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1 respectively. A map showing the potential geographic location of Crowland SS as well as
2 schematic diagrams for Crowland SS are also provided for reference at Exhibit B, Tab 2,

3 Schedule 1, Attachments 2 and 5, respectively.
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EVIDENCE IN SUPPORT OF NEED

The Project is needed to increase the supply capacity between Abitibi Consolidated
Junction and Crowland TS to support the continued load growth in the Niagara area and
improve reliability in the area. The need for the Project has been identified in multiple
regional planning documents being explicitly identified in the IESO’s 2022 Niagara
Integrated Regional Resource Plan and the 2023 Niagara Regional Infrastructure Plan.

These plans have been attached for reference at Exhibit H, Tab 1, Schedules 1 and 2.

The Project will address multiple needs identified in the regional planning documents,

more specifically, the Project will address:

i. Niagara Region 115 kV supply capacity concerns': the loads on the Niagara
Region 115kV system exceeds the 115 kV system supply capability under certain
contingency conditions which result in three out of the four autotransformers being
out of service at Allanburg TS;

ii. Overloading concerns on circuits A6C and A7C within the 115 kV network by
transferring the Crowland TS load to a 230 kV supply?;

ii. Crowland TS capacity and asset renewal needs?; as well as

iv. Load security concerns on circuits AGC and A7C as the load forecast on these

circuits exceeds the permissible limit set by ORTAC.*

As detailed in the draft SIA, the Project will also require modifications to protection and
telecommunications facilities at Sir Adam Beck TS, Beach TS and Middleport TS to
accommodate the new transmission line. Specifically, the current protection scheme is
insufficient to provide adequate protection for the newly added 230 kV circuit. To improve

system reliability and ensure adequate asset protection, it is recommended to sectionalize

"IESO Regional Infrastructure Plan — July 12, 2023 — Section 7.2.1
2 Ibid. Section 7.1.2

3 Ibid. Section 7.3.2 and 7.4

4 lbid. Section 7.5
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Q24HM and Q29HM by installing inline breakers on each circuit west of Abtibi
Consolidated Junction. Additionally, a new sectionalizing station will be added to allow for

proper protection for the newly added 230kV circuit.

The IESO has supplemented the evidence filed in this Application with Attachment 1 of
this Schedule that reinforces the need for the Project based on the fact that Niagara
electricity demand is trending closer to the high forecast in the preceding planning

documents.
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1. Executive Summary

The Independent Electricity System Operator (IESO) is providing this report in support of the Leave-
to-Construct (LTC) application for the Welland Thorold Power Line project (the “Project”) in
accordance with the requirements of the Ontario Energy Board’s (OEB) Chapter 4 of the Filing
Requirements for Electricity Transmission Applications (the “Filing Requirements”).

Section 4.3.2.3 of the Filing Requirements requires the applicant to provide evidence that identifies
the recommended and planned transmission and non-wire projects in any regional plans and/or bulk
plans that have “linkages and/or interdependencies to the applied-for transmission project.” In the
context of an LTC application, “linkages and/or interdependencies” refers to projects (including the
Project) where the impact of one or more recommended and planned transmission and non-wire
projects has the potential to affect the need for, or viability of, another such project. Section 4.3.2.3
further specifies that “[s]uch projects, or those under consideration as part of an ongoing planning
process, might span multiple regions."

The need and rationale for the Project is detailed in IESO’s ! published December 2022 (2022
Niagara IRRP”) and reconfirmed in the Niagara Regional Infrastructure Plan published July 2023. This
Project is key to the regional transmission plan recommended to address the growing demand for
electricity in the region due to economic development, particularly in the manufacturing industries.
report? published December 2022 (“2022 Niagara IRRP”) and reconfirmed in the Niagara Regional
Infrastructure Plan published July 2023. This Project is key to the regional transmission plan
recommended to address the growing demand for electricity in the region due to economic
development, particularly in the manufacturing industries.

The purpose of this report is to provide the OEB with the most up to date and complete information
to assess the LTC application for the Project since the Niagara IRRP was published in 2022. This
report supplements the 2022 Niagara IRRP by providing evidence on the demand forecast changes
and linkages between the Project and the plans for Southwestern Ontario. Overall, Niagara electricity
demand is trending closer to the high forecast, further reinforcing the need for the Project.

Thus, without approval of the Project, these economic development projects would not be able to
connect to the grid, which would require the IESO to reassess the Niagara region plan to address this
need.

2 https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/Niagara/niagara-IRRP-Report.pdf
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2. Project Background

The IESO’s role in the transmission planning and development process is in the determination of
need, evaluation of alternatives, and recommendation of the most cost-effective solution to the

supply need.? For the Project, this is detailed in the 2022 Niagara IRRP* report from December 2022,
included in Exhibit B, Tab 3, Schedule 1.

The Project is part of an integrated solution recommended to meet the Crowland Transformer Station
(TS) capacity and asset replacement needs, as well as the A6C/A7C load security, the A6C/A7C sub-

system capacity needs, and Niagara 115 kV sub-system capacity needs. The recommended set of
solutions was:

« The sections of 115 kV D3A/A3C circuits will be replaced with approximately 18 km of new 230 kV
double-circuit supply lines tapping off Q24HM and Q29HM - this Project; and

« The replacement of Crowland TS with a 230 kV station (to address its asset replacement and
capacity needs, offload the Niagara 115 kV sub-system, and mitigate the A6C/A7C load security

need). As of 2024, planning and design activities for the Crowland TS replacement are underway,
with a targeted in-service date of 2028.

Figure 1 provides a geographical representation of the Niagara region with the current electrical
infrastructure.

Figure 1: Overview of the Niagara Region Transmission System
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3ps per the Electricity Act, 1998, within the context of regional planning the IESO has responsibility to: engage in activities in support of
the goal of ensuring adequate, reliable and secure electricity supply and resources in Ontario; conduct independent planning for
electricity generation, demand management, conservation and transmission; and to collect and make public information relating to the

short term, medium term and long term electricity needs of Ontario and the adequacy and reliability of the integrated power system to
meet those needs.

4 https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/Niagara/niagara-IRRP-Report.pdf
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Since 2022, the IESO has continued to monitor and plan for this region, and through that work has
recognized changes to the following:

« The need, specifically the load forecast in Niagara and impact of targeted incremental electricity
Demand Side Management (eDSM);>

- The near-term impact to reliability; and

« The broader transmission plan for the Niagara area.

The IESO has assessed each of these factors, detailed in this report, and found that they further
reinforce the need established in the 2022 Niagara IRRP.

3. Updates to the Need

3.1 Load Forecast Update

The 2022 Niagara IRRP Reference forecast projected that electricity demand in the Niagara region
would increase by 360 MW across the region between 2022 and 2041 in the reference scenario and
almost 500 MW in the high scenario. The reference forecast was driven by moderate load growth
from residential and urban area expansions and industrial loads concentrated around the Welland
Canal included in the IRRP forecast. The high forecast scenario also included several large industrial
customers whose connection was uncertain at the time of finalizing the reference forecast. Since the
2022 Niagara IRRP, a number of SIAs have been received for new load connection requests that are
impactive to the need for the Project, totalling over 700 MW of step changes in demand for the area.
A subset of these connection requests overlap with the projects included in the 2022 Niagara IRRP -
140 MW in the reference and 210 MW in the high forecast scenario. The remaining approximately
500 MW represents additional unanticipated load growth relative to the IRRP forecasts. Of the SIAs
received, approximately 300 MW of load connections have been approved to date with in-service
dates ranging from 2024 to 2027. In addition, there have been discussions with other potential load
applicants in the Port Colborne area, which have not yet proceeded to the SIA phase. The Project is
the first reinforcement required to provide additional points of connection in the area. The Niagara
Bulk Plan, outlined in Section 5, is needed to determine further bulk reinforcement requirements to
enable additional transmission supply in the region.

> Referred to as Conservation and Demand Management in the 2022 Niagara IRRP.
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3.2 Electricity Demand Side Management

The 2022 Niagara IRRP identified an opportunity for eDSM programs to help capacity constraints in
the Niagara region but due to the magnitude, timing, and nature of the need, it was found that non-
wires alternatives alone were not sufficient to address the 200 MW need. However, targeting
incremental eDSM for the 115 kV Niagara sub-system was recommended to manage load growth
beyond the reference scenario. As of September 2025, the eDSM Retrofit program in Niagara had 5.9
MW of preapproved applications and approximately 400 kW of completed projects where the
incentive has already been paid. This will contribute to near-term capacity but the Project is still
required to address the remainder of the 200 MW need.

4. Near-Term Impact to Reliability

The ability to connect new industrial loads in the region will be constrained without the Project,
delaying economic development initiatives. Furthermore, without the Project the aging infrastructure
at Crowland TS and the limitations of 115 kV lines south to Crowland amplify reliability concerns for
existing loads connected to the 115 kV lines, especially during high demand periods or contingency
events.

As outlined in Section 3.1, electricity demand in the Niagara region is growing faster than the 2022
reference forecast. Even with the wires and non-wires recommendations in the area, there are
concerns regarding how to maintain reliability in the near term.

Prior to the completion of the Project and potential bulk reinforcement recommendations, near-term
load connections may be subject to a lower level of reliability. This includes increased exposure to
load interruption risks during planned outages or equipment failures, notably in the A6C/A7C sub-
system, where aging infrastructure and concentrated industrial demand increase the risk to system
reliability. Load interruption may need to be coordinated to facilitate outages. The reliability risks are
expected to be for a limited timeframe and there are actions available to manage them. These
actions include operational coordination, temporary load transfer strategies and targeted eDSM
deployment. However, operations will become more challenging if load continues to grow faster than
forecast before the Project is in service.

5. Future Planning in Niagara

The IESO will initiate a bulk study for the Niagara region in Q4 2025, which will look at supporting
demand growth in key load centers, while maintaining bulk transfer capacity on the transmission
circuits that connect the Niagara Zone and the Southwest Zone — the Queenston Flow West (QFW)
interface. The study will examine the sufficiency of the 230 kV bulk transmission system between
Niagara, Middleport and Hamilton in the context of supporting current and future economic
development and maintaining bulk transfer capacity.
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Page 6 of 8



The Project was an IRRP recommendation and has “committed” status in terms of the IESO
connection process, so will be included in the base assumptions for the bulk study. In particular, the
bulk study will consider supply along the 230 kV corridor where the Project will connect, to continue
to support the high industrial load growth expected and future electrification initiatives.

This study is expected to take between 12 to 16 months to complete, with updates provided through
the IESO’s quarterly bulk engagement webinars.
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PROJECT CATEGORIZATION AND CLASSIFICATION

1.0 PROJECT CATEGORIZATION

Subsection 4.3.2.4 of the Board’s Filing Requirements requires applicants to categorize

projects as being either discretionary or non-discretionary. Non-discretionary project

characteristics include:

a)

mandatory requirements to satisfy reliability standards set by standards
authorities including NPCC/NERC or the IESO;

a need to connect new load (of a distributor or large user) or new generation
connection;

a need to address equipment loading or voltage/short circuit stresses when their
rated capacities are exceeded;

a transmission project that the transmitter is required by its licence to develop
and seek approvals for;

projects identified in a provincial government approved plan;

projects that are required to achieve provincial government objectives that are
prescribed in governmental directives or regulations; and

priority transmission projects declared by Lieutenant Governor in Council order
that the construction, expansion, or reinforcement of an electricity transmission

line is needed as a priority project.

Based upon the above criteria, Hydro One submits that the Project is properly

categorized as a non-discretionary project as it is being undertaken in accordance with

direction from the IESO in the regional planning process described in Exhibit B, Tab 3,

Schedule 1 to increase the supply capacity between the City of Thorold and Welland to

address forecast load growth.
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2.0 PROJECT CLASSIFICATION

Projects are classified into three groups based on their purpose.

Development Projects, which most closely align with the System Service
category as defined in Chapter 5 of the OEB Filing Requirements for Utility
System Plans, are those which:

i. provide an adequate supply capacity and/or maintain an acceptable or
prescribed level of customer or system reliability for load growth or for
meeting increased stresses on the system; or

i. enhance system efficiency such as minimizing congestion on the

transmission system and reducing system losses.

Connection Projects, which most closely align with the System Access category
as defined in Chapter 5 of the OEB Filing Requirements for Utility System Plans,
are those which provide connection of a load or generation customer or group of

customers to the transmission system.

Sustainment Projects, which most closely align with the System Renewal
category as defined in Chapter 5 of the OEB Filing Requirements for Utility
System Plans, are those which maintain the performance of the transmission
network at its current standard or replace end-of-life facilities on a “like for like”

basis.

Based on the above criteria, the Project is a Development Project as the proposed

transmission facilities provide for additional system capacity and maintain reliability and

quality of electricity supply.

Categorization and Classification
Project Need

Non-Discretionary Discretionary
Development X
Project Class Connection
Sustainment
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COST BENEFIT ANALYSIS AND OPTIONS

As described in Exhibit B, Tab 3, Schedule 1, the Project has been considered in
previous regional planning documents and an analysis of the alternatives to address the
needs in the region were contemplated in the regional planning documentation provided
at Exhibit H, Tab 1, Schedule 1, Attachments 1 and 2. The reports conclude that the
Project is the most cost-effective way to address the supply capacity and reliability needs
of the area. The need and recommended solution for the Project have been reinforced by
the IESO as documented in Exhibit B, Tab 3, Schedule 1, Attachment 1 based on their

most recent area forecasts.

1.0 TRANSMISSION LINE ALTERNATIVES

Conductor Size Alternative Analysis

Hydro One undertook an analysis of the conductor size alternatives that would, a) meet
the supply needs in the Allanburg area and, b) optimize transmission line losses based on

the expected load scenario. The conductor alternatives evaluated were:

1. Alternative 1 — 1192.5 kemil ACSR conductor
2. Alternative 2 — 1443.7 kemil ACSR conductor
3. Alternative 3 — 1433.6 kcmil ACSS conductor

Analysis and Recommendations

All alternatives listed above address the supply load need of the Project and provide a
reliable supply to customers in the area. A screening analysis was completed in
accordance with Hydro One’s Transmission Line Loss Guideline' to consider the impact
of line losses on the Project. The screening analysis resulted in a change in alternative
ranking and showed a similar Total Annual Cost between alternatives therefore a detailed
50-year NPV analysis was conducted. The NPV used a 5.65% discount rate, to evaluate
which conductor alternative provided the best NPV result. The NPV sensitivity analysis

" As recently filed in proceeding EB-2023-0197, Exhibit |, Tab 2, Schedule 1, Attachment 1.
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was done using varying values for the prices of energy and a capacity price of

$164,052/MW consistent with Hydro One’s Transmission Line Loss Guideline.

The NPV analysis undertaken defined the selected conductor as the most economical
alternative. All three alternatives meet the capacity needs for the area, but the selected
conductor, 1433.6 kemil ACSS conductor, is the recommended alternative because it is
the most cost-effective conductor when also taking transmission line losses into

consideration.

As aforementioned, the transmission line loss analysis aligns with Hydro One’s
Transmission Line Loss Guideline and the transmission line loss analysis is available upon

request.
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QUANTITATIVE AND QUALITATIVE BENEFITS OF THE PROJECT

Further to the transmission system benefits already described in the regional planning
documents detailed in Exhibit B, Tab 3, Schedules 1, and Exhibit H, Tab 1, Schedule
1, respectively, as well as the quantitative transmission line loss benefits described in
Exhibit B, Tab 5, Schedule 1, the Project delivers other benefits listed below.

The Project will bring both short-term and long-term employment, training, and business
opportunities to the region. This includes opportunities for both Indigenous and non-
Indigenous communities, governments, and businesses to benefit from the construction,

operation, and maintenance of the Project.

The implementation of the Project not only addresses the system and capacity needs for
Crowland TS but also leverages the most sustainable solution that minimizes additional
land use. The Project is subject to the applicable Class EA process in accordance with the
Ontario Environmental Assessment Act. Class and Hydro One filed a Draft Environmental
Study Report for the Project on July 11™, 2025. The selected route for the Project utilizes
approximately 70% of existing transmission corridor lands, and overall impacts to the

natural and socio-economic environments are minimized.
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APPORTIONING PROJECT COSTS AND RISKS

The estimated total cost of the Project undertaken by Hydro One is $311.4M’, the
breakdown by line and station capital costs are shown below in Table 1 and Table 2
respectively.

Table 1 - Line Cost
Estimated Cost ($000’s)

Materials 25,500
Labour 14,000
Equipment Rental & Contractor Costs 99,300
Sundry 2,100
Contingencies 33,200
Overhead 2 4,300
Allowance for Funds Used During Construction 3 16,200
Real Estate 40,300
Total Line Work 234,900

Table 2 - Transformer Station Cost
Estimated Cost ($000’s)

Materials 24,595
Labour 9,600
Equipment Rental & Contractor Costs 27,500
Sundry 5
Contingencies 6,100
Overhead ? 1,400
Allowance for Funds Used During Construction 3 7,300
Real Estate -
Total Transformer Station Work 76,500

" There will be an additional $3.4M of OMA removal costs associated with constructing this Project.
Additionally, as aforementioned, the forecast Project cost does not include the costs associated
with Crowland SS as that work is considered a seperate project required after the WTPL Project
that was identified in the recent draft SIA. However, for the purposes of providing costs associated
with the related Crowland SS, the AACE Class 5 forecast estimate for Crowland SS is $55.6M.
2Qverhead Costs allocated to the Project are for corporate services costs. For this capital project,
these overhead costs are charged through an ECI-EPC overhead capitalization rate (EB-2023-
0198) for the line and station costs. As such they are considered “Indirect Overhead”.

3 AFUDC is calculated using the Board’s approved interest rate methodology (EB-2016-0160) to
the Project’s forecast monthly cash flow and carrying forward closing balances from the preceding
month.
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The cost of the work provided above allows for the schedule of approval, design and
construction activities provided in Exhibit B, Tab 11, Schedule 1. The cost estimates
provided in Table 1 and 2 of this Schedule, and similarly the Project Schedule provided at
Exhibit B, Tab 11, Schedule 1, are based on a project definition equivalent to a Class 3*
under the AACE International (formerly the Association for the Advancement of Cost

Engineering) estimate classification system®.

To achieve that project definition, the Project has proceeded with procurement of long lead
materials, detailed engineering and design activities, and subsurface verification through
geotechnical studies. The preferred route for the Project has also been established
through the Class EA process in accordance with the Ontario Environmental Assessment
Act. As further described in Exhibit E, Tab 1, Schedule 1 Hydro One has achieved

voluntary early access agreements on 78% of the properties affected by the corridor.

The Project cost estimate is based on a fixed price EPC contract, and the selection of the
EPC contractor used a two-stage process that is slight variant but ultimately akin to the
OEB-approved ECI-EPC project delivery model.® The first stage was to utilize an external
owner’s engineer and qualify the EPC contractor based on experience and capacity to
perform many of the development functions that under the standard Hydro One EPC
delivery model would be performed internally by Hydro One. This process allowed the
EPC contractors to obtain competitive market pricing from their suppliers and vendors and
to identify and evaluate engineering, procurement and construction risks and opportunities
during the development of their offer. Thus, the cost estimate reflects current market-
tested EPC cost to deliver the project and corresponding contingency cost to account for
risks that will be transferred to the EPC contractor. Hydro One has entered into an

agreement with the selected EPC contractor for the transmission line and station, with a

4 An estimate range of -20%/+30%

5 As per 96r-18 Cost Estimate Classification System — EPC Power Transmission Line Infrastructure
Industries recommended practice document.

6 The OEB has reviewed and approved use of the ECI-EPC methodology in previous leave to
construct proceedings including dockets EB-2023-0198 and EB-2024-155.
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Limited Notice to Proceed on early activities to advance the contractors’ long lead

procurement process.

1.0 RISKS AND CONTINGENCIES

As with most projects, there are risks associated with estimating costs. Hydro One’s cost

estimate includes an allowance for contingencies in recognition of these risks. Hydro One

follows an industry established best practices methodology in developing the contingency

utilizing a risk management model that includes both a qualitative and a quantitative risk

analysis of identified risks to the Project.

The Project risks that predominantly contribute to the total contingency suggested for this

Project include the following:

Outage Constraints: There is a risk of securing required transmission system
outages due to system instability, weather or environmental reasons, insufficient
generation, competing transmission system outages in the area, customer
requirements, or critical load requirements. Time-of-year can also dictate the
outages schedule and potential for cancellations. Outage delays or cancellations
may cause schedule disruptions and increased costs.

Approvals, Permits and Authorizations: Risk of delays or cost escalation in
obtaining required approvals including leave to construct, and all necessary land
rights (e.g., should property owners refuse Hydro One’s voluntary agreements
leading to the necessity of further expropriation relief) that may cause delay or
disruption to the construction schedule and additional cost.

Archaeology Finds: If archaeological assessments determine potential for
significant archaeological sites on the route, advanced studies could have cost and

schedule impacts if unplanned finds cannot be avoided or mitigated.
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To mitigate these risks Hydro One has:

1.

Established communication plans regarding schedule updates between Hydro
One and the EPC contractors to foresee any possible delays due to outage or
access constraints. Crew allocation will be optimized to minimize delays and
additional costs.

Proactively submitted regulatory applications, project permit and authorizations
well in advance of the construction start of the Project, including the Final ESR
with the MECP and this application for OEB relief.

Archaeological assessment can be prioritized for sections that have limited
capacity for adjustment (for example, Michigan Junction, and the location of angle
structures). Access for archaeological assessments has been advanced as much

as possible by leveraging existing access.

Cost contingencies that have not been included in the total contingency suggested for this

project, due to the unlikelihood or uncertainty of occurrence, include:

Labour disputes;

Safety or environmental incidents;

Significant changes in costs and/or availability of materials outside the control
of Hydro One since the estimate preparation; and

Any other unforeseen and potentially significant event/occurrence.

2.0 COSTS OF COMPARABLE PROJECTS - LINES
The OEB Filing Requirements for Electricity Transmission Applications, Chapter 4,

requires the Applicant to provide information about a cost comparable project constructed

by the Applicant. Table 5 compares the line cost of the Project with three other recent

comparable projects.

Guelph Area Transmission Refurbishment Project: Upgraded an existing 115
kV double-circuit transmission line to construct a new 230 kV double-circuit
transmission line (approximately 5 km) to reinforce the electricity supply and
minimize the impact of major transmission outages on customers in the area. The

majority of the line upgrade work involved replacing the existing 115 kV double
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wood pole line, B5G/B6G, between CGE Junction and Campbell TS, with a 230
kV line utilizing a combination of steel lattice towers and steel pole structures.
Leave to construct approval for this project was provided under OEB docket EB-
2013-0053.

e Power South Nepean Project: Upgraded an existing 115 kV single-
circuit transmission line to construct a new 230 kV double-circuit
transmission line (approximately 12.2 km) to address capacity needs in the
South Nepean Area of Ottawa. The new 230 kV double-circuit transmission
line replaced approximately 10.9 km of the existing 115 kV single-circuit
transmission line (S7M) from West Hunt Club Road to Cambrian Road and
extended an additional approximate 1.3 km from Cambrian Road to the new
MTS. Leave to construct approval for this project was provided under OEB
docket EB-2019-0077.

o Woodstock Area Transmission Reinforcement: Upgraded an existing 115 kV
double-circuit transmission line (W7W/W12W) to construct a new 230 kV double
circuit transmission line between Ingersoll and Woodstock (approximately 13.6
km) to address capacity needs in the Woodstock Area. The new 230 kV double-
circuit transmission line was connected to the existing 230 kV double circuit
transmission line (M32W/M33W) at Ingersoll TS and replaced approximately 12
km of the existing 115 kV ROW from Ingersoll TS to the new Karn TS and extended
from Karn TS to Woodstock TS along the existing ROW. Leave to construct

approval for this project was provided under OEB docket EB-2007-0027.

These projects were selected as reasonable comparable because they are all 230kV
double-circuit transmission lines of similar length and all project scopes included works on

115 kV infrastructure to complete the project.

For the purposes of the comparison, Hydro One has excluded the real estate costs from
all comparable projects, as well as the cost for the triple circuit, larger structures,
inefficiencies due to corridor nonlinearity and the adjacent energized line, and the

additional cost to confine the line to a narrower right of way from the WTPL project
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because these are project-specific requirements and not comparable between the

projects.

The route selected through the Class Environmental Assessment (EA) for Transmission
Facilities includes the re-use of an existing, partially idle corridor in one section. One circuit
is currently in-use and will need to be included in the newly constructed transmission line,
which necessitates the use of triple circuit structures in this section of the line. While this
was the preferred route from the Class EA and minimizes impact to the landscape
compared to a greenfield corridor, the triple circuit requirement is unique to the WTPL
project and has been excluded from this comparison. The adjustment is calculated based
on the additional incremental cost to use triple circuit structures and string an additional
three conductors (nine total, plus overhead shield wires), compared to double circuit

structures consisting of six conductors and overhead shield wires.

Furthermore, the route defined through the Class EA process resulted in a centerline that
requires more angle structures as well as crossings structures (over several other
transmission lines, highways, multiple water crossings, etc). This drives a requirement for
much taller and heavier structures. The corridor also parallels an existing energized line
for the majority of the route, which will have an impact on construction productivity,
compared to a completely greenfield route, as electrical safety clearances must be
maintained. This non-linear routing situated adjacent an energized line, and the
requirement for additional crossings are all a byproduct of the distinct features and
significant level of developed infrastructure and geography in the region. These items are
again specific to the Project and has been excluded in the comparison. This adjustment
was calculated by determining the incremental cost for modifying construction methods to
accommodate the project's unique constraints (e.g., the increased cost of manual stringing
near energized lines compared to helicopter stringing, multiple shorter stringing operations
with multiple lengthy setup times compared to longer continuous stringing operations with
fewer setups), as well as the incremental cost of using taller and heavier angle structures
and foundations (used for the many infrastructure crossings and centerline changes)

compared to the cost of suspension structures and their associated smaller foundations.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Filed: 2025-11-17
EB-2025-0290
Exhibit B

Tab 7

Schedule 1

Page 7 of 12

The WTPL Project is both a double, and triple circuit 230kV/115kV transmission line build
that will be constructed in a nominally 30m wide idle and re-used right of way. Typically, a
double circuit 230kV transmission line would be constructed in a right of way that is
nominally 46m wide. Designing for a narrower right-of-way allows Hydro One to re-use
existing transmission line corridors in the area. This reduces the impact to the landscape
and reduces real estate acquisition cost and the corresponding risks associated with
greenfield real estate rights acquisition, but the confined right-of-way necessitates
additional structures to constrain conductor swing within the right-of-way. The cost of
these additional structures have therefore been excluded from the comparison. This
adjustment is calculated by comparing the quantity of structures required for a more
conventional greenfield 230kV 46m corridor relative the additional structures needed to
constrain the conductor swing within a narrower right-of-way, which depends on the right

of way width.

Hydro One provides that although real estate costs are excluded from the comparison
provided in Table 5, the costs are reasonable as the real estate estimate for the WTPL
Project is supported by a land value study completed by an independent third-party
appraiser, and a contingency cost amount that is reserved for potential expropriation. Site-
specific appraisals are currently underway. The land value study provides a reasonably
accurate representation of anticipated land acquisition costs, which are considered to be
within normal project cost variability. The value of the adjustment is limited to just the
nominally 30m wide right-of-way and does not reflect what the costs would be if the larger

transmission corridor 46m wide was secured for the full length of the line.

Adjustments were also made for the region topography that would impact construction,
notably, the use of micropile foundations based on terrain characteristics along the
corridor on the Power South Nepean Project. Similarly, an adjustment for the use of a line
bypass required for the project-specific construction execution plans for the Woodstock
Area Transmission Reinforcement, Power South Nepean, and Welland Thorold Power

Line projects due to load/outage constraints.
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The variances in the unadjusted per/km cost to execute these projects is also driven by
the timing differences in the in-service date. Therefore, Table 5 has been adjusted to show
comparable projects in 2029 dollars utilizing inflation values for future years consistent

with the inflation parameters provided by the OEB.

When considering the adjusted comparable cost per km ratio for all other transmission line
costs in Table 5, the comparable projects demonstrate that the estimate for the WTPL
Project is consistent with the cost to complete comparable transmission line works and is

reasonable.



Project

Circuit Operating
Designation(s)
Voltage

Structure Type
Single or Double Circuit
Conductor

Location

Project Surroundings

In-Service Year
Estimate or Actual

OEB-Approved Cost
Estimate

Total Cost

Less Adjustments:
Real Estate

Micropile Foundation
Bypass

Triple Circuit

Adjacent Energized Line
Nonlinear Corridor

Taller/Larger/Heavier
Structures
Constrained/Narrower
RoW

Comparable Costs,
before Escalation

Escalation Adjustment'?

Total Adjusted
Comparable Cost

Approximate Length
Unit Cost

Filed: 2025-11-17

Table 5 - Costs of Comparable Line Projects

Guelph Area
Transmission
Refurbishment
Project
(Line Cost)

B5G, B6G

230 kV
Steel Lattice and
Steel Pole
Double

1443.7 kemil
ACSR/TW

Southwest Ontario

Urban Parallel to
Hwy 6, multiple
crossings -
highway, roads

2016
Actual
$27.5M7
$23,500K

$1,400K
N/A
N/A
N/A
N/A
N/A

N/A
N/A

$22,100K
$10,147.7K
$32,248K

5.0 km
$6,450K/km

Power South
Nepean Project
(Line Cost)

S7M and E34M

230 kV
Steel Lattice and
Steel Pole
Double

997.2 kemil
ACSR/TW

Eastern Ontario

Urban-Rural
Parallel to Hwy 416

2021
Actual

$58.8M8
$51,276K

$2,229K

$6,730K

$1,419K
N/A
N/A
N/A

N/A
N/A

$40,898K
$13,153.0K
$54,051K

12.2 km
$4,430K/km

Woodstock Area
Reinforcement
(Line Cost)

M32W/M31W plus
K12/K7

230 kV

Steel Lattice and Steel
Pole

Double
1443.7 kemil ACSR/TW

Southwest Ontario

Urban-Rural Parallel to
Karn Rd

2012
Actual

$42.9m°
$35,600K

$500K
N/A
$4,300K
N/A
N/A
N/A

N/A
N/A
$30,800K
$18,494.0K
$49,294K

13.6 km
$3,625K/km

7 As per Section 92 leave to construct proceeding EB-2013-0053
8 As per Section 92 leave to construct proceeding EB-2019-0077
9 As per Section 92 leave to construct proceeding EB-2007-0027
10 Inflation adjustment factors used for comparator projects are consistent with the OEB’s annual
inflation parameters for electricity transmitters’ rate applications.
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Welland Thorold
Power Line
(Line Cost)

Q24HM and Q29HM
230 kV
Steel Lattice

Double, Triple

1433.6 kemil
ACSS/TW

Southwest Ontario

Urban, suburban,
rural, industrial,
multiple crossings —
highway, roads,
transmission lines,
Welland Canal

2029
Estimate

$234,900K

$40,300K
N/A
$9,990K
$17,600K
$9,300K
$11,400K

$16,400K
$41,400K

$88,510K
N/A
$88,510K

18.5 km
$4,784K/km
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3.0 COSTS OF COMPARABLE PROJECTS — Transformer STATIONS

For station cost comparison purposes, Table 6 below shows the cost, construction, and
technical comparisons of the proposed terminal station modifications at Crowland TS to
three other recently in-serviced comparable projects.

o St. Isidore TS: Replaced existing two 230kV/44kV 28/38/47MVA transformers,
and associated DESN station equipment for 4 feeders, at St. Isidore TS, with two
new 230kV/44kV 50/66.7/83MVA transformers with DESN equipment for 5
feeders in a greenfield station area.

e Minden TS: Replaced existing two 230kV/44kV 42MVA transformers, and
associated DESN station equipment for 4 feeders, at Minden TS, with two new
230kV/44kV 50/66.7/83MVA transformers with DESN equipment for 4 feeders in
a greenfield station area.

e Arnprior TS: Replaced existing two 115kV/44kV 25/33/42MVA transformers, and
associated DESN station equipment for 2 feeders, at Anrprior TS, with two new
115kV/44kV 25/33/42MVA transformers and DESN equipment for 2 feeders.

Unlike making a line comparison, where a per-kilometer cost can be derived, the same
methodology and inferences for station work cannot always be achieved. There are
several major differentiating factors, based on the unique site and station configuration,
making individual station cost comparisons difficult. Notwithstanding that detail, the
comparable projects selected are considered reasonable because they all include the

replacement of an existing operational DESN.

For the purposes of the comparison, Hydro One has excluded the real estate costs from
all comparable projects. Hydro One has also excluded the cost to remove the existing
DESN station equipment, the cost to reconfigure feeder egress, the cost to clear the area
for the new station of existing industrial infrastructure, the cost to modify remote station
protections and control equipment, ground and geotechnical conditions. These costs are
excluded from comparison as they are specific to the project site and are not broadly

comparable.
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Geotechnical conditions are validated based on a site-specific geotechnical investigation,
which drive site-specific design and associated procurement and construction costs.
Subsurface conditions and buried infrastructure are particular to the project site and differ

greatly compared to other sites like greenfield farm fields, or other station sites.

Feeder egress modifications are particular to each site, feeder size, the number of feeders,
overhead or underground arrangement for each feeder, as well as the routing of the
feeders out of the station. This makes the cost associated with feeder egress modification
specific to the site and difficult to compare, therefore these costs have been omitted from
comparison. Similarly, Crowland TS has a larger 27.6kV yard, consisting of five to eight
additional feeders compared to the other three stations. On average, the comparator
stations have 4 feeders. Consequently, the cost of six additional feeders installed as part
of Crowland TS has been omitted from the comparison to better align with comparable

projects.

Furthermore, Table 6 has been adjusted to reflect the timing differences in the in-service
date by showing comparable projects in 2029 dollars utilizing inflation values for future

years consistent with the inflation parameters provided by the OEB.

When considering the adjusted comparable station costs in Table 6, the comparable
projects demonstrate that the estimate costs for Crowland TS is consistent with the cost

to complete comparable terminal station modification work and is reasonable.
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Table 6 - Costs of Comparable Station Projects - Crowland TS

St. Isidore TS Minden TS Arnprior TS Crowland TS
Project
(Station Cost) (Station Cost) (Station Cost) (Station Cost)
Replace existing St Replace existing Repla_ce eX|st|pg Replace existing
. . . . Arnprior TS with .
Technical Isidore TS with Minden TS with Greenfield 115kV/44KV Crowland TS with
230kV/44kV 50/83MVA230kV/44kV 50/83MVA 25/42MVA DESN with 230kV/27.6kV DESN
DESN with 5 feeders DESN with 4 feeders with 10 feeders
2 feeders
Location Southeastern Ontario Southeastern Ontario Southeastern Ontario Southwestern Ontario
Project . Rural Rural Rural Industrial/ Residential
Surroundings
:Enwronmental None None None None
ssues
In-Service Year 2019 2021 2023 2029
Estimate or Actual Actual Actual Actual Estimate
OEB-Approved Cost 11 12 13 _
Estimate $41, 947K $17,200K $14,200K
Total Cost $34,114K $42,273K $36,766K $76,500K
Less Adjustments:
Removal $217K $1,546K $382K $1,500K
Feeder N/A N/A N/A $4,500K
Reconfiguration
Brownfield Site N/A N/A N/A $3,300K
Clearing
Remote Stations N/A N/A N/A $2,000K
Ground Conditions N/A $1,200K $2,200K $2,900K
10 Feeders (6 N/A N/A N/A $10,370K
Additional Feeders)
Comparable Costs,
before escalation $33,869K $39,499K $34,174K $51,930K
Escalation $13,398K $12,703K $9,011K N/A
Adjustment'*
Total Adjusted $47,267K $52,202K $43,184K $51,930K

Comparable Cost

" As per Section 92 leave to construct proceeding EB-2023-0360

2 As per Cost of Service proceeding EB-2016-0160

3 As per Rates Application EB-2021-0110

4 Inflation adjustment factors used for comparator projects are consistent with the OEB’s annual
inflation parameters for electricity transmitters’ rate applications.
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CONNECTION PROJECTS REQUIRING NETWORK REINFORCEMENT
This is not a connection project. Facilities being upgraded as part of this Project are

limited to those discussed in the details of the work being undertaken in Exhibit C, Tab
1, Schedule 1.
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TRANSMISSION RATE IMPACT ASSESSMENT

1.0 ECONOMIC FEASIBILITY

The Project costs, provided in Exhibit B, Tab 7, Schedule 1, will be included in the
network and transformation connection pools for cost classification purposes. As
discussed throughout the application, the costs that underpin this economic feasibility and
rate impact assessment includes the new switching station that is required to achieve the
full incremental load per the Draft System Impact Assessment as provided in Exhibit F,
Tab 1, Schedule 1.

A 25-year discounted cash flow analysis of the network pool work demonstrates that
based on the estimated initial cost of $290.5 million, plus the assumed impact on the future
capital cost allowance and Hydro One corporate income tax and approximately $11.2
million in annual incremental network revenue utilizing the 2025 UTR over a 25 year
evaluation period, this project will have a negative net present value of $146.5 million as

seen in Table 1 and 2.

A 25-year discounted cash flow analysis of the transformation connection pool work
demonstrates that based on the estimated initial cost of $76.5 million, plus the assumed
impact on the future capital cost allowance and Hydro One corporate income tax and
approximately $5.9 million in annual incremental transformation connection revenue
utilizing the 2025 UTR over a 25 year evaluation period, this project will have a negative

net present value of $12.4 million as seen in Table 3 and 4.
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2.0 COST RESPONSIBILITY

Network Pool

The Project will enable 180MW of supply capacity. This Project is not associated with a
specific load increase or customer load application. As identified by the IESO', the

purpose of the Project is to:

o resolve the Crowland TS capacity and replacement needs,
e resolve the AGC/A7C security issue, and

e enable other load growth on the 115 kV sub-system.

The alternatives to assess how to address these system needs were studied in the
Niagara Integrated Regional Resource Plan and subsequent Regional Infrastructure Plan
and the Project addressed all needs for almost one-third of the cumulative cost of all other

solutions.

The current 115kV supply circuits to Crowland TS currently exceed a load security
criterion. Transferring Crowland TS to the 230kV system alleviates the strain on the 115kV

system by reducing the severity of the load security issue.

The transmission line that functionally serves as a line connection facility will be recovered
through the network pool. The justification for doing so is that the building of the 230kV
transmission system into the southern portion of the Niagara peninsula provides an
opportunity to alleviate the strain on the 115kV transmission system. The 230kV
transmission system provides enhanced reliability above what a 115kV transmission
system supply provides and would be the first step in a long-term transition towards the
elimination of the 115kV supply in the area. The building of the 230kV supply circuit will
serve as a network benefit for the transmission system that is shared by all users as it

would provide significant cost savings by eliminating or significantly deferring other

1 Exhibit H, Tab 1, Schedule 1, Attachment 2.
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investments (e.g., replacement of Crowland TS as is) and enabling additional load growth
in the area as affirmed by the IESO in Exhibit B, Tab 3, Schedule 1, Attachment 1.

Transformation Connection Pool

The work being undertaken at Crowland TS continues to qualify as a transformation
connection asset as the facility will continue to step down voltage from above 50kV to
below 50kV after completion of the Project, albeit the station will convert from the existing
115kV/27.6kV station to a new 230kV/27.6kV station.

Welland Hydro will be responsible for the incremental costs associated with the increased
station load capacity, representing the difference between rebuilding the existing 115kV
83 MVA station and constructing a new 230kV 125 MVA station.

However, based on the transformation connection pool discounted cash flow provided at
Table 7 of this Schedule, Welland Hydro will not be required to make a capital contribution

because forecast future revenues will offset the cost.

3.0 RATE IMPACT ASSESSMENT

The analysis of the network and transformation connection pool rate impacts has been
carried out on the basis of Hydro One’s transmission revenue requirement for the year
2025 and the 2025 approved Ontario Transmission Rate Schedules. The network and
transformation connection pool revenue requirements would be affected by the Project

based on the project cost allocation.

Network Pool

Based on the total Project’s initial cost of $290.5 million and the associated network pool
incremental cash flows, there will be a change in the network pool revenue requirement
once the Project’s impacts are reflected in the transmission rate base at the projected in-
service date of August 14, 2029. The 2025 OEB approved rate of $6.37 kW/month
increases to $6.43 kW/month by the 3 year then decreases to $6.41 kW/month in the

21%t year onwards over a 25-year time horizon. The detailed analysis illustrating the
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calculation of the incremental network revenue and rate impact is provided in Table 5 and

6 below.

Transformation Connection Pool

Based on the total Project’s initial cost of $76.5 million and the associated transformation
pool incremental cash flows, there will be a change in the transformation pool revenue
requirement once the Project’s impacts are reflected in the transmission rate base at the
projected in-service date of August 14, 2029. The 2025 OEB approved rate of $3.39
kW/month increases to $3.40 kW/month in the 3™ year then decreases back to $3.39
kW/month in the 19" year over a 25-year time horizon. The detailed analysis illustrating
the calculation of the incremental transformation revenue and rate impact is provided in
Table 7 and 8 below.

Impact on Typical Residential Customer

Based on the load forecast, initial capital costs and ongoing maintenance costs, adding
the costs of the required facilities to the network and transformation connection pools will
cause a $0.11 per month increase in a typical residential customer’s rates under the
Regulated Price Plan (“RPP”). The table below shows this result for a typical residential
customer who is under the RPP, utilizing the maximum impact by rate pool, regardless of

year.



A. Typical monthly bill

B. Transmission component of monthly bill

C. Line Connection Pool share of Transmission component

D. Transformation Connection Pool share of Transmission

component

E. Network Connection Pool share of Transmission component

F. Impact on Line Connection Pool Provincial Uniform Rates

G. Impact on Transformation Connection Pool Provincial Uniform

Rates

H. Impact on Network Connection Pool Provincial Uniform Rates

I. Increase in Transmission costs for typical monthly bill
(DxG+ExH)

J. Net increase on typical residential customer bill (I / A)
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$153.95 per month
$17.27 per month
$1.6 per month

$5.42 per month

$10.25 per month
0.00%

0.29%

0.94%

$0.11 per month or
$1.34 per year
0.07%
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Table 1 - Net Present Value, Network Pool page 1

In-Service
Date Project year ended - annualized from In-Service Date - >
Nonth Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14
Year 2029 2030 2031 2032 2033 2034 2035 2038 2037 2038 2039 2040 2041
0 1 2 3 4 5 6 7 [ ) 0 11 2
Revenue & Expense Forecast
Load Forecast (MW) 145.8 1458 145.8 1458 145.8 1458 145.8 1458 145.8 145.8 145.8 1458
Load adjustments (MW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1458 1458 1458 1458 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8
Tariff Applied ($/kW/Month) 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37
Incremental Revenue - $M 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Removal Costs - $M 0.0
On-going OM&A Costs - SM 00 (0.1) (. (0.1) (0.1) 0.1) ©0.1) (0.1)
Municipal Tax - $M (1.0) (1.0) (1.0) 1.0) 1.0) (1.0) (1.0)
Net Revenue/(Costs) before taxes - $M 0.0 101 10.1 10.1 10.1 10.1 10.1 10.1
Income Taxes 0.0 02 29 25 1.7 11 03 (0.2)|
Operating Cash Flow (after taxes) - $M 00 103 130 126 1.8 1 103 29
Cumulative PV @
5.65%
PV Operating Cash Flow (after taxes) - $M ) 0.0 100 120 110 100 92 84 8 72 66 64 57 53
Capital Expenditures - $M
Upfront - capital cost before overheads & AFUDC (262.5)
- Overheads 7.7)
- AFUDC (20.3)
Total upfront capital expenditures (290.5)
On-going capital expenditures 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PV On-going capital expenditures 00
Total capital expenditures - $M (290.5)
Capital Expenditures - $M
PV CCAResidual Tax Shield - $M 16
PV Working Capital - $M (0.0)
PV Capital (after taxes) - $M (8) 288.9
Cumulative PV Cash Flow (after taxes) - $M (A) + (B) 288.9 (278.8) (266.9) (255.9) (245.9) (236.7) (2282) (220.4) (213.3) (206.6) (200.5) (194.8) (189.6)
Discounted Cash Flow Summary Other Assumptions
Economic Study Horizon - Years: 25
Discount Rate - % 5.65% In-Service Date: 14-Aug-29
M Payback Year: 2054
PV Incremental Revenue 1515
PV OM&A Costs (1.7) No. of years required for payback: 25
PV Municipal Tax (13.0)
PV Income Taxes (36.3)
PV CCATax Shield 434
PV Capital - Upfront (290.5)
Add: PV Capital Contribution 0.0 (290.5)
PV Capital - On-going 0.0
PV Working Capital (0.0)
PV Surmplus / (Shortfall)
Profitability Index* 0.5
Notes:
PV of total cash flow, excluding net capital expenditure & on-going capital & proceeds on disposal / PV of net capital expenditure & on-going capital & proceeds on disposal
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- Project year ended - annualized from In-Service Date - ->
Month Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14
Year 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054
13 14 15 16 17 18 19 20 21 22 23 24 25
Revenue & Expense Forecast
Load Forecast (MW) 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8
Load adjustments (MW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8
Tariff Applied ($/kW/Month) 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37 6.37
Incremental Revenue - $M 11.2 11.2 1.2 112 1.2 11.2 11.2 1.2 112 11.2 1.2 11.2 1.2
Removal Costs - $M
On-going OM&A Costs - $M (0.1) (0.1) (0.1) (0.2) 0.2) (0.2) (0.2) (0.2) (0.2) 0.2) (0.2) (0.2) (0.2)
Municipal Tax - $M (1.0 (1.0) (1.0) (1.0) (1.0) 1.0 (1.0) (1.0) (1.0) (1.0) 1.0 (1.0) (1.0)
Net Revenue/(Costs) before taxes - $M 10.1 10.1 101 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Income Taxes (04) ©5) 07) 08) (1.0) 1) (1.2) (1.3) (1.4) (1.5) (1.6) 7 (1.8)
Operating Cash Flow (after taxes) - $M 97 95 94 92 91 89 88 87 86 85 84 83 83
PV Operating Cash Flow (after taxes) - $M (A 49 4.5 42 39 3.7 34 3.2 3.0 28 2.6 24 23 22
Capital Expenditures - $M
Upfront - capital cost before overheads & AFUDC
- Overheads
- AFUDC
Total upfront capital expenditures
On-going capital expenditures 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PV On-going capital expenditures
Total capital expenditures - $M
Capital Expenditures - $M
PV CCA Residual Tax Shield - $M
PV Working Capital - $M
PV Capital (after taxes) - $M (B)
Cumulative PV Cash Flow (after taxes) - $M (A) + (B) 184.7) (180.2) 176.0) 172.0) (168.4) 165.0) (161.8) 158.8) 156.0) (153.4) 151.0) 148.7, 146.5))
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Table 3 - Net Present Value, Transformation Connection Pool, page 1

In-Service
Date R Project year ended - annualized from In-Service Date B — >
Month Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14
Year 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
o 1 2 3 4 5 6 7 8 9 10 11 12
Revenue & Expense Forecast
Load Forecast (MW) 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8
Load adjustments (MW) 00 0.0 0.0 00 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8
Tariff Applied ($/kW/Month) 3.39 3.39 3.39 3.39 3.39 3.39 3.39 3.39 3.39 3.39 3.39 3.39
Incremental Revenue - $M 5.9 59 59 5.9 5.9 59 59 59 59 59 59 59
Removal Costs - $M 0.0
On-going OM&A Costs - $M 0.0 (0.3) (0.3) (0.3) (0.3) (0.3) (0.5) (0.5) (0.5) (0.5) (0.5) (0.5) (0.5)
Municipal Tax - $M 03) (0.3) 03) 03) 03) 0.3) 03) 03) 03) 03) 03)]
Net Revenue/(Costs) before taxes - $M 54 54 54 54 52 52 52 52 52 52 52
Income Taxes (0.6) (0.0) .1 0.2) 03) (0.3) 04) 0.5) (0.6) (0.6) 0.7)
Operating Cash Flow (after taxes) - $M 48 54 53 52 49 48 48 47 46 45 45
Cumulative PV @
5.65%
PV Operating Cash Flow (after taxes) - $M (A 0.0 a7 51 a7 44 a1 36 34 341 29 27 26 24
Capital Expenditures - $M
Upfront - capital cost before overheads & AFUDC (67.8)
- Overheads (1.4)
- AFUDC 73)
Total upfront capital expenditures (76.5)
On-going capital expenditures 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PV On-going capital expenditures 0.0
Total capital expenditures - $M (76.5)
Capital Expenditures - $M
PV CCAResidual Tax Shield - $M 04
PV Working Capital - $M (0.0
PV Capital (after taxes) - $M (B) 76.1 (76.1)
Cumulative PV Cash Flow (after taxes) - $M (A) + (B) 76.1 71.4) 66.3) 61.6) 57.2) 53.2) 49.5) 46.1 (43.0) 40.1 37.3 (34.8) 32.4)
Discounted Cash Flow Summary Other Assumptions
Economic Study Horizon - Years: 25
Discount Rate - % 5.65% In-Service Date: 14-Aug-29
M Payback Year: 2054
PV Incremental Revenue 80.6
PV OMSA Costs (6.2) No. of years required for payback: 25
PV Municipal Tax (3.4)
PV Income Taxes (18.8)
PV CCA Tax Shield 11.9
PV Capital - Upfront (76.5)
Add: PV Capital Contribution 0.0 (76.5)
PV Capital - On-going 0.0
PV Working Capital (0.0)
PV Surplus / (Shortfall) 12.4]
Profitability Index* 0.8
Notes:
PV of total cash flow, excluding net capital expenditure & on-going capital & proceeds on disposal / PV of net capital expenditure & on-going capital & proceeds on disposal
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Table 4 - Net Present Value, Transformation Connection Pool, page 2

Project year ended - annualized from In-Service Date - >

Month Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14 Aug-14
Year 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054
13 14 15 16 17 18 19 20 21 22 23 24 25
Revenue & Expense Forecast
Load Forecast (MW) 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8 145.8
Load adjustments (MW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1458 145.8 14538 1458 1458 1458 145.8 14538 1458 1458 1458 145.8 1458
Tariff Applied ($/kW/Month) 3.39 3.39 3.39 3.39 3.39 3.39 339 3.39 3.39 339 3.39 339 339
Incremental Revenue - $M 59 59 59 59 59 59 59 59 59 59 59 59 59
Removal Costs - $M
On-going OM&A Costs - $M (0.5) (0.5) (0.5) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6)|
Municipal Tax - $M (0.3) 0.3) (0.3) 0.3) 0.3) 03) 0.3) (0.3) 03) 0.3) 03) 0.3) (0.3)
Net Revenue/(Costs) before taxes - $M 52 52 52 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Income Taxes (08) 08) (08) 09) 09) ©9) 1.0) (1.0) (1.0) (1.0) .1 1) (1.1
Operating Cash Flow (after taxes) - $M 44 44 43 4.2 4.2 41 41 41 4.0 4.0 4.0 4.0 39
PV Operating Cash Flow (after taxes) - $M (A) .2

N
R
[
(=]
[
-]
I
o
-
-
R
-
-
N
-
N
-
£
-
(=]

Capital Expenditures - $M
Upfront - capital cost before overheads & AFUDC
- Overheads
- AFUDC
Total upfront capital expenditures
On-going capital expenditures 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PV On-going capital expenditures
Total capital expenditures - $M
Capital Expenditures - $M
PV CCA Residual Tax Shield - $M
PV Working Capital - $M
PV Capital (after taxes) - $M (B)

Cumulative PV Cash Flow (after taxes) - $M (A) + (B) 30.2 28.1 26.1

24.3) 22.6) 21.1 19.6) (18.2) 16.9) (15.7) (14.5) 13.4 (12.4)




Filed: 2025-11-17
EB-2025-0290
Exhibit B

Tab 9

Schedule 1

Page 10 of 14

Table 5 - Revenue Requirement and Network Pool Rate Impact, page 1

Project YE
Welland Thorold Power Line 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug
2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
Calculation of Incremental quil $ 1 2 3 4 5 6 7 8 9 10 11 12
In-senice date 14-Aug-29
Capital Cost 290.5
Less: Capital Contribution Required -
Net Project Capital Cost 290.5
Average Rate Base 142.4 281.9 276.1 270.3 264.6 258.8 253.1 247.3 241.5 235.8 230.0 224.3
Incremental OM&A Costs 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Grants in Lieu of Municipal tax 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Depreciation 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Interest and Retum on Rate Base 9.0 17.9 17.5 171 16.8 16.4 16.1 15.7 15.3 15.0 14.6 14.2
Income Tax Provision 0.1 .7 (1.2 0.7) 0.3 0.1 0.4 0.7 1.0 1.3 15 1.7
REVENUE REQUIREMENT PRE-TAX 15.9 23.0 23.1 23.2 23.3 23.3 23.3 23.3 23.2 23.1 22.9 22.8
Incremental Revenue 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2
SUFFICIENCY/(DEFICIENCY) (4.7) (11.8) (12.0) (12.1) (12.1) (12.2) (12.2) (12.1) (12.0) (11.9) (11.8) (11.6)
Base Year
Network Pool Revenue Requirement including sufficiency/(deficiency) 1,497 1,513 1,520 1,520 1,521 1,521 1,521 1,521 1,521 1,521 1,520 1,520 1,520
Network MW 235 237 237 237 237 237 237 237 237 237 237 237 237
Network Pool Rate ($/kw/month) 6.37 6.39 6.42 6.43 6.43 6.43 6.43 6.43 6.43 6.43 6.42 6.42 6.42
Increase/(Decrease) in Network Pool Rate ($/kw/month), relative to base year 0.02 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05
RATE IMPACT relative to base year 0.31% 0.78% 0.94% 0.94% 0.94% 0.94% 0.94% 0.94% 0.94% 0.78% 0.78% 0.78%

Assumptions

Incremental OM&A

Grants in Lieu of Municipal tax
Depreciation

Interest and Retum on Rate Base
Income Tax Provision

Capital Cost Allowance

0.33%
2.00%
6.34%
26.50%
8.00%

Years 1 to 5 0.0935603594749793% of Initial Capital each year; Years 6 to 15 0.187120718949959% of Initial Captial each year; Years 16 to 25 0.233900898687448% of Initial Capital each year.

Transmission system average
Reflects 50 year average senice life for towers, conductors and station equipment, excluding land

Includes OEB-approved ROE of 9.36%, 4.79% on ST debt, and 4.3% on LT debt. 40/4/56 equity/ST debt/ LT debt split

2023 federal and provincial corporate income tax rate
86% Class 47 assets except for Land
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Welland Thorold Power Line 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug
2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054
Calculation of Incremental Revenue Requirement ($ millions) 13 14 15 16 17 22 23 24 25
In-senice date 14-Aug-29
Capital Cost 290.5
Less: Capital Contribution Required -
Net Project Capital Cost 290.5
Average Rate Base 218.5 2127 207.0 201.2 195.5 189.7 183.9 178.2 172.4 166.7 160.9 155.1 149.4
Incremental OM&A Costs 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Grants in Lieu of Municipal tax 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Depreciation 5.8 58 5.8 5.8 5.8 5.8 58 5.8 5.8 5.8 5.8 5.8 5.8
Interest and Retum on Rate Base 13.9 13.5 13.1 12.8 12.4 12.0 1.7 1.3 10.9 10.6 10.2 9.8 9.5
Income Tax Provision 1.9 20 22 23 24 25 2.6 27 27 2.8 2.8 2.8 29
REVENUE REQUIREMENT PRE-TAX 22.6 224 222 22.0 21.7 21.4 21.1 20.9 20.5 20.2 19.9 19.6 19.2
Incremental Revenue 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
SUFFICIENCY/(DEFICIENCY) (11.4) (11.2) (11.0) (10.8) (10.5) (10.3) (10.0) (9.7) (9-4) (9.1) (8.7) (8.4) (8.1),
Base Year
Network Pool Revenue including sufficier 1,497 1,520 1,520 1,519 1,519 1,519 1,519 1,518 1,518 1,518 1,518 1,517 1,517 1,517
Network MW 235 237 237 237 237 237 237 237 237 237 237 237 237 237
Network Pool Rate ($/kw/month) 6.37 6.42 6.42 6.42 6.42 6.42 6.42 6.42 6.42 6.41 6.41 6.41 6.41 6.41
Increase/(Decrease) in Network Pool Rate ($/kw/month), relative to base year 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04
RATE IMPACT relative to base year 0.78% 0.78% 0.78% 0.78% 0.78% 0.78% 0.78% 0.78% 0.63% 0.63% 0.63% 0.63% 0.63%
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Table 7 - Revenue Requirement and Transformation Connection Pool Rate Impact, page 1

Project YE

Welland Thorold Power Line 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug
2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
C: ion of quil ($ millions) 1 2 3 4 5 6 7 8 9 10 11 12
In-senice date 14-Aug-29
Capital Cost 76.5
Less: Capital Contribution Required -
Net Project Capital Cost 76.5
Average Rate Base 37.5 74.2 727 71 69.6 68.1 66.6 65.0 63.5 62.0 60.4 58.9
Incremental OM&A Costs 0.3 0.3 0.3 0.3 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Grants in Lieu of Municipal tax 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Depreciation 15 1.5 15 15 15 15 1.5 1.5 1.5 1.5 1.5 15
Interest and Return on Rate Base 24 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7
Income Tax Provision 0.0) 0.6) 0.4) 0.3) 0.2) 0.0) 0.1 0.1 0.2 0.3 0.4 0.4
REVENUE REQUIREMENT PRE-TAX 4.4 6.2 6.2 6.3 6.3 6.6 6.6 6.6 6.5 6.5 6.5 6.4
Incremental Revenue 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9
SUFFICIENCY/(DEFICIENCY) 1.6 (0.2) (0.3) (0.3) (0.4) (0.6) (0.6) (0.6) (0.6) (0.6) (0.5) 0.5)
Base Year

Transformation Pool Revenue Requirement including sufficiency/(deficiency) 650 654 656 656 656 656 657 657 657 657 657 657 657
Transformation MW 192 193 193 193 193 193 193 193 193 193 193 193 193
Transformation Pool Rate ($/kw/month) 3.39 3.39 3.39 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
I /(Dr in Trar ion Pool Rate (§/kw/month), relative to base year 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
RATE IMPACT relative to base year 0.00% 0.00% 0.29% 0.29% 0.29% 0.29% 0.29% 0.29% 0.29% 0.29% 0.29% 0.29%]

Incremental OM&A

Grants in Lieu of Municipal tax
Depreciation

Interest and Return on Rate Base
Income Tax Provision

Capital Cost Allowance

0.33%
2.00%
6.34%
26.50%
8.00%

Years 1 to 5 $251.344251023779 k each year; Years 6 to 15 $502.688502047558 k each year; Years 16 to 25 $628.360627559448 k each year.

Transmission system average
Reflects 50 year average senvice life for towers, conductors and station equipment, excluding land

Includes OEB-approved ROE of 9.36%, 4.79% on ST debt, and 4.3% on LT debt. 40/4/56 equity/ST debt/ LT debt split
2025 federal and provincial corporate income tax rate

100% Class 47 assets
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Table 8 - Revenue Requirement and Transformation Connection Pool Rate Impact, page 2

Welland Thorold Power Line 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug 14-Aug
2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054
Calculation of Incremental Revenue Requirement ($ millions) 13 14 15 16 17 18 19 20 21 22 23 24 25
In-senice date 14-Aug-29
Capital Cost 76.5
Less: Capital Contribution Required -
Net Project Capital Cost 76.5
Average Rate Base 57.4 56.8 54.3 52.8 51.3 49.7 48.2 46.7 45.1 43.6 421 40.5 39.0
Incremental OM&A Costs 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Grants in Lieu of Municipal tax 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Depreciation 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Interest and Retum on Rate Base 36 35 3.4 33 33 32 3.1 3.0 29 2.8 27 2.6 25
Income Tax Provision 05 0.5 0.6 0.6 0.6 0.7 0.7 0.7 07 0.7 0.8 0.8 0.8
REVENUE REQUIREMENT PRE-TAX | 6.4 6.4 6.3 6.4 6.3 6.2 6.2 6.1 6.0 5.9 5.8 57 57
Incremental Revenue 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9
SUFFICIENCY/(DEFICIENCY) | (0.5) (0.4) (0.4) (0.4) (0.4) (0.3) (0.2) (0.1) (0.1) 0.0 0.1 0.2 0.3
Base Year
Transformation Pool Revenue Requirement including sufficiency/(deficiency) 650 656 656 656 656 656 656 656 656 656 656 656 656 656
Transformation MW 192 193 193 193 193 193 193 193 193 193 193 193 193 193
Transformation Pool Rate ($/kw/month) 3.39 3.40 3.40 3.40 3.40 3.40 3.40 3.39 3.39 3.39 3.39 3.39 3.39 3.39
Increase/(Decrease) in Transformation Pool Rate ($/kw/month), relative to base year 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RATE IMPACT relative to base year | 0.29% 0.29% 0.29% 0.29% 0.29% 0.29% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
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Table 9 - DCF Assumption

Hydro One Networks -- Transmission Connection Economic Evaluation Model

2025 Parameters and Assumptions

Transmission rates are based on current OEB-approved uniform provincial transmission rates.

Grants in lieu of Municipal tax (% of up-front capital
expenditure, a proxy for property value):

Income taxes:
Basic Federal Tax Rate -
% of taxable income:

Ontario corporation income tax -
% of taxable income:

Capital Cost Allowance Rate:
Class 47 costs

Easement rights

Decision Support defined costs (2)
Decision Support defined costs (3)

After-tax Discount rate:

Monthly Rate ($ per kW)

Network 6.37
Transformation 3.39
Line 1.00
0.33%

2025 [ 15.00% |

2025 [ 11.50% |
2025 8%
2025 5%
2025 0%
2025 0%
5.65%

Based on Transmission system
average

Current rate |

Current rate |

Current rate |

Based on OEB-approved ROE of
9.36% on common equity and 4.79%
on short-term debt, 4.3% forecast
cost of long-term debt and 40/60
equity/debt split, and current enacted
income tax rate of 26.5%
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REVENUE REQUIREMENT INFORMATION AND DEFERRAL
ACCOUNT REQUESTS

REVENUE REQUIREMENT AND TRANSMISSION SYSTEM PLAN INFORMATION
The need for station work contemplated as a subset of the Project was identified in the
TSP included in Hydro One’s most recent Joint Rate Filing Application, EB-2021-0110 at
Exhibit B, Tab 2, Schedule 1 Section 2.11 and more specifically discussed in Investment
Summary Document (“ISD”) T-SR-03.09 , provided as Attachment 1 of this Schedule.

Hydro One recognizes that there is a cost difference between the forecast cost referenced
in ISD T-SR-03.09 of $35.8 million" which was underpinned by a sustainment scope of
station work at Crowland TS and the cost to execute the total Project ($311.4 million) filed
in this Application at Exhibit B, Tab 7, Schedule 1 that includes both line and station. The
difference is predominantly driven by a significant change in project scope to address new
regional system needs defined through the IESO regional planning process as
documented at Attachment 1 and Attachment 2 of Exhibit H, Tab 1, Schedule 1.

Focusing on the station component, as noted, ISD T-SR-03.09 was initially planned to
focus strictly on sustainment work required at Crowland TS. The forecast investment as
planned at the time of the last OEB-approved revenue requirement involved the
replacement of transformers, the associated protection equipment and reconfiguration
and replacement of various 115 kV switches. Conversely, to address the needs defined
by the IESO, the scope of the Project will now convert the existing station from 115 kV to
230 kV to enable connection to the new 230 kV transmission line. As more completely
described in Exhibit C, Tab 1, Schedule 1, the station scope of the Project will include,
but not limited to, the construction of a new 230kV/27.6kV DESN Station with two (2) new
230kV/27.6kV 75/100MVA transformers, as well as protection, control, and

" This forecast cost is from the prefiled evidence in OEB docket EB-2021-0110 and does not
consider the specific impacts of inflation increases and settlement reductions noted in the OEB-
approved Hydro One JRAP Settlement Proposal.
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telecommunications modifications at three remote stations to accommodate the new
230KV line and Crowland TS.

The original station forecast cost $35.8M is therefore not comparable to the current station
forecast cost of $76.5M. 2

The ISD for the Crowland TS terminal station modification work was also predicated upon
a less defined project scope. The ISD estimate at best reflects an AACE Class 4 estimate
with an upper range of +50%. Conversely, the current estimate for Crowland TS is based
upon an AACE Class 3 estimate range of +20/-15% as described in Exhibit B, Tab 7,
Schedule 1.

As also described in Exhibit B, Tab 7, Schedule 1, the ISD forecast cost does not reflect
cost pressures that have arose in the industry, since the ISD forecast cost was developed,
that have impacted costs for infrastructure projects, e.g., COVID-19, global supply chain
issues and escalating inflation levels. For example, the OEB has recently released the
2026 Inflation Factor to be used to set rates for electricity transmitters for 2026. The OEB
has calculated the 2026 inflation factor for electricity transmitters to be 3.5%3. Inflationary
cost pressures alone have increased by approximately 1.8 times since the filing of the ISD

in 2021, where the 2021 inflation factor was 2.0% for electricity transmitters.

With respect to the transmission line costs, these costs are anticipated to be captured and
tracked in the Affiliate Transmission Partnership Regulatory Deferral and Variance
account (“ATP Account”), which will be disposed of during a future rate hearing for the
New Partnership, created for shared ownership of the transmission line component of the
Project. Hydro One notified the OEB on July 9", 2025, of the inclusion of WTPL in the ATP

2 Hydro One notes that the current station estimate excludes Crowland SS which is currently based
upon an AACE Class 5 estimate range of -50/+100% as described in Exhibit B, Tab 7, Schedule 1.
The switching station is a new requirement that was defined during the draft SIA. The forecast cost
for that specific station work is not as mature as the balance of the forecast costs and treated as a
separate project and estimate.

3 OEB 2026 Inflation Parameters, June 11, 2025
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Account, provided as Attachment 2 of this Schedule. Costs associated with the line
component of the Project have never been considered in Hydro One’s revenue

requirement.

All the above items describe why the forecast capital cost of the Project has increased
relative to the ISD.
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T-SR-03 TRANSMISSION STATION RENEWAL - CONNECTION STATIONS

Primary Trigger: | Condition

OEB RRF

Customer Focus, Operational Effectiveness, Financial Performance
Outcomes:

Capital Expenditures:

($ Millions) 2023 2024 2025 2026 2027 Total
Net Cost 3345 357.7 350.1 406.5 428.6 1,877.3
Summary:

This investment involves the replacement of critical transmission station assets at connection
stations that have deteriorated to poor condition, thereby posing reliability, safety and
environmental risks. The primary triggers of the investment are high risk of asset failures,
deteriorated condition and need to maintain transmission system and customer supply
reliability. The investment is expected to mitigate the risk of reduced supply reliability and

customer outages due to equipment failures.

Witness: REINMULLER Robert

EB-2025-0290
Exhibit B-10-1
Attachment 1
Page 1 of 46
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A. OVERVIEW

Connection stations are transmission stations serving Local Distribution Companies (LDCs) and
large industrial customers. The LDCs, in turn, serve Ontario’s residential, commercial,
institutional and small industrial end-users. Connection stations are connected to the network
stations through 230kV and 115kV high-voltage lines and serve customers at distribution system
voltage via 44kV, 27.6kV and 13.8kV feeders. The Transmission Station Renewal — Connection
Stations investment (the “Investment”) manages asset-failure related risks to stations
performance and operational effectiveness with the replacement of key station assets that have
been verified to be in poor condition. The Investment involves a series of individual investments
and includes the replacement of multiple assets within a particular station. The scope of each
investment comprising the Investment includes transformers, breakers, switchgear, and
protection and control systems. Investments may also include other station assets, such as
instrument transformers, disconnect switches and other ancillary equipment, as and where
required. The list of stations and details for each individual investment are provided in Appendix

“A” below.

Since 2014, Hydro One successfully utilized an integrated approach to station asset
management where prudent. In particular, the integrated approach allows Hydro One to replace
multiple key transmission assets, such as transformer, breakers, switchgear and protection and
control equipment, within a transmission station that have been confirmed through condition
assessment to be in poor condition. The integrated approach is primarily driven by the
complexities of transmission stations, outage scheduling and the extended lead timelines
required to replace deteriorated assets. By employing the integrated approach, Hydro One can
complete the necessary asset replacements at a particular station at once as opposed to
requiring multiple visits to replace individual assets which would result in re-engineering,
repeated construction mobilization, and increased planned outages coordination at the same
work location within a small time period. In a lot of instances, initiating multiple projects at a
single station is simply not feasible. When transmission stations are reviewed and analyzed by

transmission planners, there is an opportunity to review transmission stations for operational

Witness: REINMULLER Robert
Page 2 of 46
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improvements and station right sizing for customers. This approach allows Hydro One to consult
with customers to ensure refurbished transmission stations meet the needs of Hydro One
customers. Examples include connection stations being rebuilt at a different supply voltage to

support LDCs future plans or changing the number of transformers in the transmission station

due to changes in customer needs.

Within each connection station, there are the following critical transmission assets: (i) step-
down power transformers that convert higher transmission level voltages to lower distribution
level voltages, (ii) circuit breakers and protection systems that protect the transmission station
assets, customer equipment, and reduce outages, (iii) switchgear that facilitates the distribution
of power to the downstream distribution network. Critical transmission station assets degrade
over time. Hydro One does not run its transmission station assets to failure given their criticality
to the integrity of the transmission system and the significant reliability, safety and
environmental impact associated with their failures. Once an asset is confirmed to be in poor

condition, replacement options are assessed.

Hydro One’s connection stations provide the electrical energy necessary to power the provincial
economy and meet society’s daily needs. The main customers served at connection stations are
LDCs and large industrial customers. The LDCs, in turn, serve Ontario’s residential, commercial,
institutional and small industrial end-users. Hydro One actively works with these customers LDC
and large industrial customers to understand their needs and preferences. Through customer
engagement activities, Hydro One’s customers expressed strong support for the replacement of
aging and deteriorating transmission station assets in order to maintain the overall health of

transmission system.

To mitigate risks associated with poor condition assets, Hydro One evaluated several
alternatives, as further described below, and concluded that continued targeted replacement of
poor condition connection station assets is the most prudent alternative. To optimize the

amount of risk mitigated in the pacing of investments, Hydro One prioritizes investments based

Witness: REINMULLER Robert
Page 3 of 46
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on asset demographics, condition, performance, environmental and safety concerns, customers,

and load served.

B. NEED AND OUTCOME

B.1 INVESTMENT NEED

The Investment focuses on the replacement of multiple transmission station assets that
facilitate power transformation from a high transmission voltage to a lower distribution voltage.
The Investment utilizes a bundled approach that targets multiple assets within a connection
station confirmed to be in poor condition. Operating assets that are in poor condition pose an
increased risk of failure or risk of failing to execute operations as intended. Transformers may
catch fire resulting in extensive damage and oil spilling on and off-site into the neighbouring
environment. Breakers may fail to operate (open) when needed, as they are intended to, or they
may experience insulation failure leading to internal arcing during operation, causing irreparable
damage. Failures to critical assets may result in damage to connected equipment, impacts to
system stability, interruptions to customer delivery points with significant durations, employee

and public safety risks and environmental impacts.

Failures of critical assets at a connection station may have serious consequences as they may
partially or entirely interrupt power flow to load customers as well as constrain embedded
generation on the distribution network connected to a connection station. Under normal
operating conditions, a failure of a single asset at a connection station will usually not result in
an extended load interruption due to the standard design redundancy of Hydro One’s
transmission connection stations. However, as discussed in Section 2.2, even when there is no
customer interruption, forced outages can have other impacts on Hydro One’s transmission
system including decreased redundancy, increased wear and tear on other assets, and
cancellation or rescheduling of planned outages for maintenance and replacement work.
Furthermore, at the majority of connection stations, a significant proportion of station load may

be ‘stranded’, meaning the load cannot be immediately transferred to another station or

Witness: REINMULLER Robert
Page 4 of 46
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transferred within the distribution system. A failure at a vulnerable station with stranded load

would result in extended power outages until an emergency measure is implemented.

Leaving poor condition transmission station assets in-service, such as oil-filled transformers, oil-
filled circuit breakers and gas-filled circuit breakers, increases environmental and safety risks.
Environmental risks include oil leaks and gas leaks. As transformers and circuit breakers age and
deteriorate in condition, one issue that can materialize is oil and gas leaks. Deterioration of
gasket and O-rings results in oil leaks from oil-filled transformers and circuit breakers and in gas
leaks from SF6 gas-filled circuit breakers. When transformers and breakers are replaced, Hydro
One follows the latest environmental standards to ensure oil leaks will be contained. Leaving
poor condition transmission station assets in-service also increases the risk of catastrophic
failures, which poses a safety risk for Hydro One staff and the public. Oil-filled equipment may
explode resulting in fires, which may further damage surrounding equipment and injure

personnel.

An example of a catastrophic failure is the 2018 Finch T2 catastrophic failure that resulted in
three days of fires, within the connection station, before being declared extinguished. As a
result of the firefighting effort, transformer oil mixed with water was discharged into the
environment. Hydro One environmental staff and emergency spill response were required to
manage the oil spill and complete the oil clean-up. The failure event ultimately affected the
entire connection station and resulted in six multi-circuit delivery point interruptions with a total

interruption duration of one and half days (i.e. 2,234 minutes).

The condition of transformers, breakers, and the age of protection and control systems are the
leading indicators of the assets’ performance that may eventually lead to catastrophic events, as
the one described above. Given the criticality of transmission assets, Hydro One does not run
them to failure. Asset deterioration is not reversible and cannot be stopped. Hydro One has a
significant amount of assets that have been verified to be in poor condition. In addition, there is
a large population of transmission assets that are in fair condition, meaning that there is some

form of deterioration. This population of assets will eventually start migrating to the poor

Witness: REINMULLER Robert
Page 5 of 46
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condition category, as the deterioration is not reversible. Key station assets demographics and

condition are further described below.

TRANSFORMER CONDITION — CONNECTION STATIONS

As discussed in Section 2.2, transformer condition is a leading indicator of performance and a
main driver for replacement. Where feasible, Hydro One maximizes the life of poor condition
transformers by undertaking certain remedial actions. However, this solution is temporary in
nature and requires ongoing monitoring. Based on Hydro One’s experience, these transformers

will have to be replaced in the near future.

Transformer condition is determined by industry standard diagnostic testing which includes
routine transformer oil testing and other maintenance examinations. Hydro One retained a third
party expert, EPRI, to provide an independent assessment of the condition of the transformers
that Hydro One determined to be in poor condition. EPRI used its PTX Software to examine the
condition of the transformer’s main tank insulating oil condition. EPRI’s analysis confirmed the
degraded condition of most of these poor condition transformers. There are also transformers
that EPRI was not able to validate based on main tank oil sampling because Hydro One primarily
selected those transformers for replacement based on factors other than main tank oil results,
e.g. leaks, tap changer issues, cooling system issues, etc. Further detail in relation to EPRI’s study

can be found in TSP Section 2.3.

The predominant indicator of transformer condition is insulation deterioration, which occurs as
a function of time and operating temperature and is irreversible. Power transformer insulation
consists of both oil and cellulose (paper/pressboard) that degrade over time. While the
transformer oil can be drained and refilled, the cellulose layer of insulation cannot be replaced.

Once the cellulose layer has aged and degraded, the transformer requires replacement.

Transformer condition can be impacted by several factors including loading history, age,
environmental condition and history of outages or other issues. If a deteriorated transformer is

carrying a higher load, it is likely to deteriorate faster than if it carries a lower load. A

Witness: REINMULLER Robert
Page 6 of 46
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transformer’s load can depend on a station design, and it may temporarily have a higher load if
it is carrying the load of another transformer that is currently experiencing an outage. In a
forced outage at a station with two transformers, the remaining transformer (which is likely the
same age and has been subjected to similar environmental exposures and loading as the failed

unit) would be required to bear the full load and thus undergo further condition deterioration as

a result.

By operating a large number of poor condition transformers, there is an increase in system
reliability risk as this equipment tends to have a higher probability of failure. As illustrated in
Figure 1 below, assessment of the connection station transformer fleet’s condition results shows
that approximately 152 units (26%) are rated poor condition. There are another 63 units (11%)
in fair condition that exhibit some form of deterioration. Given that deterioration cannot be
stopped or reversed, this population of transformers will start migrating to the poor condition

category.

Connection Station 63
Transformer Condition 11%

0% 20% 40% 60% 80% 100%
M Poor Fair m Good

Figure 1: Condition Summary of Connection Station Transformer Fleet

BREAKER CONDITION — CONNECTION STATIONS

Similar to transformers, breaker condition is a leading indicator of expected performance. Poor
condition breakers can ultimately result in outages to severely impact system stability, the
operations of other connected equipment, and employee and public safety. Asset condition is
determined through preventive maintenance including diagnostic testing and inspections and is

one of the major drivers for breaker replacement as part of the Investment.

Witness: REINMULLER Robert
Page 7 of 46
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As discussed in TSP Section 2.2, circuit breakers use a variety of interrupting mediums including
oil, air and SF6 gas. In the case of air and SF6, the interrupting mediums are kept at high
pressure to effectively quench electric arcs during breaker operation. As breakers age their O-
rings and gaskets slowly degrade causing the oil, air or SF6 gas to leak out and lower the
breaker’s pressure. Concurrently, leaks create a path for moisture ingress. Either condition
(lower pressure or moisture ingress) reduces the dielectric strength in the breaker which
reduces its arc quenching capability and increases the potential for internal flashover, which

could lead to an explosive failure of the breaker.

A large number of the breakers in Hydro One’s fleet contain PCBs. As of December 2020, 420
breakers that were manufactured pre-1985 require PCB remediation work including bushing
retro-filling (i.e., putting in new PCB free oil to lower the PCB ppm concentration) or

replacements to meet the PCB Regulation requirements.

SFe is a common and effective dielectric medium used in a large portion of the breaker fleet.
Some model types have known issues with leaks, for example the medium voltage SP breakers
(there are a total of 208 SP breakers in the Hydro One fleet). SP breakers have a known leak
point on the bushing flange for which there is a repair procedure, but there is a subset of the SP
breaker population (about 5% identified so far) for which these repairs are not effective, thereby

requiring replacement.

Some of Hydro One’s breakers (approximately 143, or 3% of the overall fleet) are no longer
supported by vendors and aftermarket parts are no longer available or are costly to acquire or
fabricate. This is a significant risk factor to some first generation SF6 GIS circuit breakers and
most types of oil circuit breakers. Where parts are difficult to procure, specific units are replaced
so the decommissioned devices can serve as strategic spares for the remaining in-service fleet,

but that is not feasible for approximately 3% of the overall fleet.

Similar to transformers, operating a large number of the circuit breaker fleet that is poor

condition increases system reliability risk as this equipment tends to have a worse performance

Witness: REINMULLER Robert
Page 8 of 46
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and higher probability of failure. The assessment of the connection station breakers condition
shows that approximately 401 (11%) are rated poor condition, as illustrated in Figure 3. Another

1203 (36%) of connection station breakers are in fair condition, exhibiting some form of

deterioration.

Connection Station (LV) 1203
Breaker Condition 11%

0% 20% 40% 60% 80% 100%

MW Poor Fair m Good

Figure 2: Condition Summary of MV Breakers Fleet

Hydro One’s approach with respect to the replacement of breakers is to target specific breakers
based on poor condition that pose system risks, as well as to steadily pace investments driven

by obsolescence caused by reduced vendor support for aged product lines.

Table 1 below provides a summary of reasons and need for asset replacement based on the

breaker type.

Witness: REINMULLER Robert
Page 9 of 46
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Table 1 - Reasons for Breaker Replacement by Breaker Type

Type of Breaker

Oil Breaker .

Air Blast Breakers o

SF6 Breakers °
[ ]
[ ]
[ ]
GIS Breakers .
[ ]
[ ]
Metalclad .
[ ]
Vacuum °

Hydro One’s plan prioritizes breaker replacements based on poor condition, obsolescence,

Reason for Replacement

Condition and reliability concerns

Obsolescence due to lack of vendor support and unavailability
of maintenance parts

Non-compliance with current system operating ratings

PCB regulatory compliance

Current rating changes

Significant negative impact on outage frequency
Deteriorating condition and performance

obsolescence due to lack of vendor support and unavailability
of maintenance parts

Elimination of high maintenance costs

Condition and reliability concerns

Obsolescence due to lack of vendor support and unavailability
of maintenance parts

SF6 emissions

Current Rating changes

Reliability concerns

Obsolescence due to lack of vendor support and unavailability
of maintenance parts

SF6 emissions

Arc flash hazards

Obsolescence due to lack of vendor support and unavailability
of maintenance parts

Obsolescence due to lack of vendor support and unavailability
of maintenance parts

vendor support availability, environmental footprint, system criticality and safety risk.

To assess the changes in short circuit levels due to system upgrades and new or modified
customer connection facilities, Hydro One performs project-specific short circuit studies and
identifies any required breaker upgrades as part of the IESO Connection Assessment and
Approval (CAA) process. Where short circuit level ratings are exceeded, breakers need to be

upgraded to higher short circuit rating, since operating beyond the nameplate rating can cause

the breaker to fail.

Witness: REINMULLER Robert

Page 10 of 46
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Replacing breakers that are based on obsolete technology eliminates maintenance activities that

are no longer required for modern breakers. Examples include the elimination of ABCBs and the

replacement of pneumatic mechanisms with simpler mechanisms.

Where spare parts are difficult to obtain or are no longer commercially available, sustainment of
associated breaker fleets will be achieved by harvesting subcomponents from decommissioned
units until the remaining fleet can be replaced. Where breakers exhibit unacceptable
performance that cannot be resolved with a reasonable level of maintenance, these breakers

will be targeted for replacement.

Bushings from oil circuit breakers need to undergo oil retro-fill or replacement in order to satisfy
federal PCB regulatory requirements! to remove equipment containing concentrations of PCB
greater than 50 ppm from service by 2025. All transmission station oil-filled equipment
manufactured prior to 1985 are expected to be sampled by the end of 2022, so that the PCB
contained in such equipment can be removed or retro-filled to less than 50 ppm by the end of

2025.

PROTECTION EQUIPMENT DEMOGRAPHICS — CONNECTION STATIONS

In contrast to transformers