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DISCLAIMER

This Regional Infrastructure Plan (“RIP”) report was prepared for the purpose of developing an electricity
infrastructure plan to address near and mid-term needs identified in previous planning phases and any
additional needs identified based on new and/or updated information provided by the RIP Study Team.

The preferred solution(s) that have been identified in this report may be reevaluated based on the findings
of further analysis. The load forecast and results reported in this RIP report are based on the information
provided and assumptions made by the participants of the RIP Study Team.

Study Team participants, their respective affiliated organizations, and Hydro One Networks Inc.
(collectively, “the Authors”) make no representations or warranties (express, implied, statutory or
otherwise) as to the RIP report or its contents, including, without limitation, the accuracy or completeness
of the information therein and shall not, under any circumstances whatsoever, be liable to each other, or to
any third party for whom the RIP report was prepared (“the Intended Third Parties™), or to any other third
party reading or receiving the RIP report (“the Other Third Parties”), for any direct, indirect or consequential
loss or damages or for any punitive, incidental or special damages or any loss of profit, loss of contract,
loss of opportunity or loss of goodwill resulting from or in any way related to the reliance on, acceptance
or use of the RIP report or its contents by any person or entity, including, but not limited to, the
aforementioned persons and entities.
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EXECUTIVE SUMMARY

THIS REGIONAL INFRASTRUCTURE PLAN (“RIP”) WAS PREPARED BY HYDRO
ONE WITH SUPPORT FROM THE RIP STUDY TEAM IN ACCORDANCE TO THE
ONTARIO TRANSMISSION SYSTEM CODE REQUIREMENTS. IT IDENTIFIES
INVESTMENTS IN TRANSMISSION FACILITIES, DISTRIBUTION FACILITIES, OR
BOTH, THAT SHOULD BE DEVELOPED AND IMPLEMENTED TO MEET THE
ELECTRICITY INFRASTRUCTURE NEEDS WITHIN THE GTA NORTH REGION.

The participants of the Regional Infrastructure Plan (“RIP”) Study Team included members from the
following organizations:

e Alectra Utilities

e Hydro One Networks Inc. (Distribution)
o Independent Electricity System Operator
e Newmarket-Tay Power Distribution Ltd.
e Toronto Hydro-Electric System Limited
e Hydro One Networks Inc. (Transmission)

This RIP is the final phase of the second cycle of GTA North regional planning process, which follows the
completion of the GTA North Integrated Regional Resource Plan (“IRRP”) in February 2020 and the GTA
North Region Needs Assessment (“NA”) in March 2018. This RIP provides a consolidated summary of the
needs and recommended plans for GTA North Region over the planning horizon (1 — 10 years) based on
available information.

This RIP discusses needs identified in the previous regional planning cycle, the Needs Assessment and
IRRP reports for this cycle, and wires solutions recommended to address these needs. Implementation plans
to address some of these needs are already completed or are underway. Since the previous regional planning
cycle, the following projects have been completed:

e Vaughan #4 MTS (completed in 2017)
e Holland breakers, disconnect switches and special protection scheme (completed in 2017)
e Parkway belt switches at Grainger Jct. (completed in 2018)

The major infrastructure investments recommended by the Study Team in the near and mid-term planning
horizon are provided in the Table 1 below, along with their planned in-service date and budgetary estimates
for planning purposes.
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Table 1. Recommended Plans in GTA North Region over the Next 10 Years

Planned | Budgetary

No. Need Recommended Action Plan I/S Date | Estimate
| | Markham Area: Step-down | g 4 ey Markham #5 MTS 2025 $30M
Transformation Capacity
Increase Capability of 230kV
Circuits P45+P46 (these Reconductor circuits P45/46 from
2 | supply Buttonville TS, Parkway to Markham #4 MTS, and 2025 $2-3M
Markham #4 MTS, and future | connect Markham #5 MTS — 2025

Markham #5 MTS)

High voltages on 230kV circuits

3 MSOB/MS1B No action required - -

4 | Northern York Area: Step- | gy ey Northern York Station 2027 | $35-40M
down Transformation Capacity
Woodbridge TS: End-of-life of Replace the end-of-life transformer

5 with similar type and size equipment 2027 $13
transformer T5

as per current standard
6 | Vaughan Area: Step-down Build new Vaughan #5 MTS 2030 $30M

Transformation Capacity

Note: LDC distribution network costs are not included in the above Table.

The Study Team recommends that:
e Hydro One to continue with the implementation of infrastructure investments listed in Table 1
while keeping the Study Team apprised of project status;
o  All the other long term needs/options identified in Section 6.4 will be further reviewed by the Study
Team in the next regional planning cycle.
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1 INTRODUCTION

THIS REPORT PRESENTS THE REGIONAL INFRASTRUCTURE PLAN (“RIP”) TO
ADDRESS THE ELECTRICITY NEEDS OF THE GTA NORTH REGION BETWEEN
2020 AND 2030.

The report was prepared by Hydro One Networks Inc. (“Hydro One”) and documents the results of the
study with input and consultation with Alectra, Hydro One Distribution, the Independent Electricity System
Operator (“IESO”), Newmarket-Tay Power Distribution Ltd. (“NTPDL”) and Toronto Hydro-Electric
System Limited (“THESL”) in accordance with the Regional Planning process established by the Ontario
Energy Board (“OEB”) in 2013.

The GTA North Region includes most of the Regional Municipality of York and parts of the City of
Toronto, Brampton, and Mississauga (see Figure 1-1). Electrical supply to the Region is provided through
230 kV transmission circuits, sixteen step-down transformer stations (“TS”), and the York Energy Centre
(“YEC”) generating station (“GS”).
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Figure 1-1: GTA North Region Map

1.1 Objectives and Scope

This RIP report examines the needs in the GTA North Region. Its objectives are to:

22 October, 2020

e Identify new supply needs that may have emerged since previous planning phases (e.g., Needs
Assessment, Scoping Assessment, Local Plan, and/or Integrated Regional Resource Plan);

o Assess and develop a wires plan to address these needs, as appropriate;

e Provide the status of wires planning projects currently underway or completed for specific needs;
identify investments in transmission and distribution facilities or both that should be developed and

implemented on a coordinated basis to meet the electricity infrastructure needs within the region.

The RIP reviews factors such as the load forecast, transmission and distribution system capability along
with any updates with respect to local plans, conservation and demand management (“CDM?”), renewable

10
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and non-renewable generation development, and other electricity system and local drivers that may impact
the need and alternatives under consideration.

The scope of this RIP is as follows:

e A consolidated report of all the needs and relevant plans to address near, mid and long-term needs
as identified in previous planning phases (Needs Assessment and Integrated Regional Resource
Plan).

e Identification of any new needs over the planning horizon and a plan to address them, as
appropriate.

e Consideration of long-term needs identified in the York Region IRRP.

1.2 Structure

The rest of the report is organized as follows:

e Section 2 provides an overview of the regional planning process.

e Section 3 describes the regional characteristics.

e Section 4 describes the transmission work completed over the last ten years.

e Section 5 describes the load forecast and study assumptions used in this assessment.

e Section 6 describes the adequacy of the transmission facilities in the region over the study
period.

e Section 7 discusses the needs and provides the alternatives and preferred solutions.

e Section 8 provides the conclusion and next steps.

11
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2  REGIONAL PLANNING PROCESS

2.1 Overview

Planning for the electricity system in Ontario is done at three levels: bulk system planning, regional system
planning, and distribution system planning. These levels differ in the facilities that are considered and the
scope of impact on the electricity system. Planning at the bulk system level typically looks at issues that
impact the system on a provincial level, while planning at the regional and distribution levels looks at issues
on a more regional or localized level.

Regional planning looks at supply and reliability issues at a regional or local area level. Therefore, it largely
considers the 115 kV and 230 kV portions of the power system that supply various parts of the province.

2.2 Regional Planning Process

A structured regional planning process was established by the Ontario Energy Board (“OEB”) in 2013
through amendments to the Transmission System Code (“TSC”) and Distribution System Code (“DSC”).
The process consists of four phases: the Needs Assessment ' (“NA”), the Scoping Assessment (“SA”), the
Integrated Regional Resource Plan (“IRRP”), and the Regional Infrastructure Plan (“RIP”).

The regional planning process begins with the NA phase, which is led by the transmitter to determine if
there are regional needs. The NA phase identifies the needs and the Study Team determines whether further
regional coordination is necessary to address them. If no further regional coordination is required, further
planning is undertaken by the transmitter and the impacted local distribution company (“LDC”) or customer
and develops a Local Plan (“LP”) to address them.

In situations where identified needs require coordination at the regional or sub-regional levels, the IESO
initiates the SA phase. During this phase, the IESO, in collaboration with the transmitter and impacted
LDCs, reviews the information collected as part of the NA phase, along with additional information on
potential non-wires alternatives, and makes a decision on the most appropriate regional planning approach.
The approach is either a RIP, which is led by the transmitter, or an IRRP, which is led by the IESO. If more
than one sub-region was identified in the NA phase, it is possible that a different approach could be taken
for different sub-regions.

The IRRP phase will generally assess infrastructure (wires) versus resource (CDM and Distributed
Generation) options at a higher or more macro level, but sufficient to permit a comparison of options. If the
IRRP phase identifies that infrastructure options may be most appropriate to meet a need, the RIP phase
will conduct detailed planning to identify and assess the specific wires alternatives and recommend a
preferred wires solution. Similarly, resource options that the IRRP identifies as best suited to meet a need
are then further planned in greater detail by the IESO. The IRRP phase also includes IESO led stakeholder
engagement with municipalities, Indigenous communities, business sectors and other interested
stakeholders in the region.

! Also referred to as Needs Screening

12
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The RIP phase is the fourth and final phase of the regional planning process and involves: discussion of
previously identified needs and plans; identification of any new needs that may have emerged since the
start of the planning cycle; and development of a wires plan to address the needs where a wires solution
would be the best overall approach. This phase is led and coordinated by Hydro One and the deliverable is
a comprehensive report of a wires plan for the region. Once completed, this report is also referenced in
Hydro One’s rate filing submissions and as part of LDC rate applications with a planning status letter
provided by Hydro One.

To efficiently manage the regional planning process, Hydro One has been undertaking wires planning
activities in collaboration with the IESO and/or LDCs for the region as part of and/or in parallel with:

e Planning activities that were already underway in the region prior to the new regional planning
process taking effect;

o The NA, SA, and LP phases of regional planning;

e Participating in and conducting wires planning as part of the IRRP for the region or sub-region;

e Working and planning for connection capacity requirements with the LDCs and transmission
connected customers.

Figure 2-1 illustrates the various phases of the regional planning process (NA, SA, IRRP, and RIP) and
their respective phase trigger, lead, and outcome.

13
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Figure 2-1: Regional Planning Process Flowchart

23 RIP Methodology

The RIP phase consists of a four step process (see Figure 2-2) as follows:

1) Data Gathering: The first step of the process is the review of planning assessment data collected in the
previous phase of the regional planning process. Hydro One collects this information and reviews it
with the Study Team to reconfirm or update the information as required. The data collected includes:

e Net peak demand forecast at the transformer station level. This includes the effect of any distributed
generation or conservation and demand management programs.

e Existing area network and capabilities including any bulk system power flow assumptions.

e Other data and assumptions as applicable such as asset conditions; load transfer capabilities, and
previously committed transmission and distribution system plans.

2) Technical Assessment: The second step is a technical assessment to review the adequacy of the regional
system including any previously identified needs. Depending upon the changes to load forecast or other

14
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relevant information, regional technical assessment may or may not be required or be limited to specific
issue only. Additional near and mid-term needs may be identified in this phase.
Alternative Development: The third step is the development of wires options to address the needs and
to come up with a preferred alternative based on an assessment of technical considerations, feasibility,
environmental impact and costs.
Implementation Plan: The fourth and last step is the development of the implementation plan for the

preferred alternative.

Data Gathering

Technical
Assessment

Alternatives

* Review and confirm regional demand load forecast

* Review and confirm COM and DG

* Review existing area network, equipment condition and capabilities, approved
expansion plans , etc.

* Transmission adequacy (primarily based on ORTAC)
* Confirmation of regional needs
+ |dentification of additional regional needs

* Develop wire alternatives to address regional needs
* Compare alternatives and select preferred alternative

* Develop implementation plan for preferred alternative
+ Identify accountabilities
* Initiate project work and/or regulatory process as required

Figure 2-2: RIP Methodology
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3  REGIONAL CHARACTERISTICS

THE GTA NORTH REGION IS COMPRISED OF THE NORTHERN YORK AREA,
SOUTHERN YORK AREA AND THE WESTERN AREA. ELECTRICAL SUPPLY TO
THE REGION IS PROVIDED FROM SIXTEEN 230 KV STEP-DOWN TRANSFORMER
STATIONS. THE 2019 SUMMER PEAK AREA LOAD OF THE REGION WAS
APPROXIMATELY 2000 MW.

Electrical supply to the GTA North Region is primarily provided from three major 500/230 kV
autotransformer stations, namely Claireville TS, Parkway TS, and Cherrywood TS, and a 230 kV
transmission network supplying the various step-down transformation stations in the region. Local
generation in the Region consists of the 393 MW York Energy Centre connected to the 230 kV circuits
B88H/B89H in King Township. Refer to Appendix A, Appendix B and Appendix C for further details.

The Northern York Area encompasses the municipalities of Aurora, Newmarket, King, East Gwillimbury,
Whitchurch-Stouffville and Georgina, as well as some load in Simcoe County that is supplied from the
same electricity infrastructure. It is supplied by Claireville TS, a 500/230 kV autotransformer station, and
four 230 kV transformer stations stepping down the voltage to 44 kV. The York Energy Centre provides a
local supply source in Northern York Area. The LDCs supplied in the Northern York Area are Hydro One
Distribution, Newmarket-Tay Power Distribution, and Alectra.

The Southern York Area includes the municipalities of Vaughan, Markham and Richmond Hill. It is
supplied by three 500/230 kV autotransformer stations (Claireville TS, Parkway TS, and Cherrywood TS),
nine 230 kV transformer stations (includes seven municipal transformer stations) stepping down the voltage
to 27.6 kV, and one other direct transmission connected load customer. The LDC supplied in the Southern
York Area is Alectra. Please refer to Figure 3-1.

The Western Area comprises the Western portion of the municipality of Vaughan. Electrical supply to the
area is provided through Claireville TS, a 500/230 kV autotransformer station, and a 230 kV tap (namely,
the “Kleinburg tap”) that supplies three 230 kV transformer stations (including one municipal transformer
station) stepping down the voltage to 44 kV and 27.6 kV. The LDCs directly supplied are Alectra and Hydro
One Distribution. Embedded LDCs include Alectra and Toronto Hydro. Please refer to Figure 3-1

16
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Figure 3-1: Single Line Diagram of GTA North Region’s Transmission Network
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4  TRANSMISSION FACILITIES/PROJECTS
COMPLETED AND/OR UNDERWAY OVER THE
LAST TEN YEARS

OVER THE LAST TEN YEARS, A NUMBER OF TRANSMISSION PROJECTS HAVE
BEEN PLANNED AND UNDERTAKEN BY HYDRO ONE AIMED TO MAINTAIN THE
RELTABILITY AND ADEQUACY OF ELECTRICITY SUPPLY TO THE GTA NORTH
REGION.

A summary and description of the major projects completed and/or currently underway over the last ten
years is provided below.

e Connect the York Energy Centre generation facility (2012) — to provide a local source of supply for the
Northern York Area.

e Vaughan MTS #4 (2017) — to increase transformation capacity for the Southern York Area.

e Holland breakers, disconnect switches and special protection scheme (2017) — to increase the
transmission supply capacity and load restoration capability of the Northern York area.

¢ Inline switches on the Parkway belt (V71P/V75P) at Grainger Jct. (2018)

18
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5 LOAD FORECAST AND STUDY ASSUMPTIONS

5.1 Load Forecast

The load in the GTA North Region is forecast to increase at an average rate of about 2% annually from
2020 to 2030, with average rate of about 2.5% between 2020 and 2025 and about 1.50% between 2025 and
2030.

Figure 5-1 shows the GTA North Region extreme summer weather coincident peak net load forecast (“load
forecast”). The load forecast for the individual stations in the GTA North Region is given in Appendix D.
The net load forecast takes into account the expected impacts of conservation programs and distributed
generation resources.

Station Load Forecast

2900
2700
2500
2300

2100

Load (MW)

1900

1700

1500 T T T T 1
2020 2021 2023 2025 2027 2030

Year
Figure 5-1: GTA North Region Load Forecast

The station coincident peak net loads used in the RIP are consistent with the York Region IRRP. However,
as a result of the COVID-19 pandemic, this forecast may require review and updates as the long term
impacts on customer demand become better known. The Study Team will be monitoring actual loading in
York areas over the coming years and will recommend if updates to need dates or a revised forecast is
required. However, based on the available information any change is not expected to materially impact any
of the needs identified, but the dates to implement solutions may be affected.

5.2 Study Assumptions

The following other assumptions are made in this report.
e The study period for this RIP is established from 2020-2030.

19
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All facilities that are identified in Section 4 and that are planned to be placed in-service within the
study period are assumed to be in-service.

Summer is the critical period with respect to line and transformer loadings. The assessment is
therefore based on summer peak loads.

Station capacity adequacy is assessed by comparing the peak load with the station’s normal
planning supply capacity, assuming a 90% lagging power factor for stations, which is consistent
with Ontario Resource Transmission Assessment Criteria (ORTAC). Normal planning supply
capacity for transformer stations is determined by the summer 10-day Limited Time Rating (LTR).
Line capacity adequacy is assessed by using peak loads in the area.



GTA North Regional Infrastructure Plan 22 October, 2020

6 ADEQUACY OF EXISTING FACILITIES AND
REGIONAL NEEDS

THIS SECTION REVIEWS THE ADEQUACY OF THE EXISTING TRANSMISSION
AND TRANSFORMER STATION FACILITIES SUPPLYING THE GTA NORTH
REGION OVER THE PLANNING PERIOD (2020-2030).

Within the current regional planning cycle two regional assessments have been conducted for the GTA
North Region. The findings of these studies are input to this Regional Infrastructure Plan. The studies are:

e 2018 GTA North Region Needs Assessment Report (“NA”)
e 2018 York Region Scoping Assessment Outcome Report (“SA”)
e 2020 York Region Integrated Regional Resource Plan and Appendices (“IRRP”)

This section provides a review of the adequacy of the transmission lines and stations in the GTA North
Region. The adequacy is assessed using the latest regional load forecast provided in Appendix D.

This RIP reviewed the loading on transmission lines and stations in the GTA North Region based on the
forecast in Appendix D.

6.1 Adequacy of Northern and Southern York Area Facilities
6.1.1 500 and 230 kV Transmission Facilities

All 500 and 230 kV transmission circuits in the GTA North are classified as part of the Bulk Electricity
System (“BES”). The 230 kV circuits also serve local area stations within the region. The Northern and
Southern York Areas are comprised of the following 230 kV circuits. Refer to Figure 3-1.

Southern York Area:
a) Parkway TS to Cherrywood TS 230 kV circuits: C35P and C36P.
b) Parkway TS to Claireville TS 230 kV circuits: V71P and V75P.
c) Parkway TS to Buttonville TS (“Buttonville Tap”) 230 kV circuits: P45 and P46.
d) Parkway TS to Richview TS 230 kV circuits: P21R and P22R.
Northern York Area:

e Claireville TS to Holland TS 230 kV circuits: H82V and H83V.
e Holland TS to Brown Hill TS 230 kV circuits: B88H and B89H.
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The RIP review shows that based on current forecast station loadings and bulk transfers, circuits P45 and
P46 need to be uprated due to the future connection of Markham MTS #5. The other 230 kV circuits are
expected to be adequate over the study period.

6.1.2 Step down Transformer Station Facilities

There are a total of thirteen step-down transformers stations in the Northern and Southern York Areas as
follows in Table 6-1 Step-Down Transformer Stations below:

Table 6-1 Step-Down Transformer Stations

Northern York Area

Armitage TS Brown Hill TS Holland TS

Southern York Area

Buttonville TS Markham MTS #1* Markham MTS #2*
Markham MTS #3* Markham MTS #4* Richmond Hill MTS #1, #2*
Vaughan MTS #1* Vaughan MTS #2* Vaughan MTS #4*
Industrial Customer

*Stations owned by Alectra

Based on the LTR of these load stations, additional capacity was required in Vaughan and was addressed
by Vaughan MTS #4. Based on the forecast in Appendix D, additional capacity is required in Markham as
early as 2025, and additional capacity will be needed in Northern York Area and Vaughan as early as 2027
and 2030, respectively. The station loading in each area and the associated station capacity and need dates
are summarized in Table 6-2.

Table 6-2 Adequacy of the Step-Down Transformation Facilities

Area/Supply LTR(E\?[;B; city lfgfe(l:slil?l\l/lllg) Need Date
s Kt 1
I}\Ilgﬂ[:ggn;g))rk Area (Armitage TS, 485 444 2027
e Tomformaion Cameiy | g1
Northern York Area (Brown Hill) 184 94 -
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6.2  Adequacy of Western Area Facilities
6.2.1 230 kV Transmission Facilities

The Western Area is comprised of one 230 kV double circuit line V43/V44 between Claireville TS and
Kleinburg TS. Refer to Figure 3-1. The line supplies Kleinburg TS, Vaughan MTS #3, and Woodbridge
TS. Loading on the V43/V44 line is adequate over the study period.

6.2.2 Step down Transformation Facilities

There are three step-down transmission connected transformation stations in the Western Area as follows:

Table 6-3 Step-Down Transformation Facilities in the Western Area
Kleinburg TS
Woodbridge TS

Vaughan MTS#3*
*Station owned by Alectra

The load forecast in Table 6-4 shows that there is adequate transformation capacity available at these three
transformer stations to meet GTA North demand over the study period. Note that these facilities also serve
load in the neighbouring GTA West Region. An IRRP is currently underway to determine long term
infrastructure needs to serve GTA West, which may affect this region.

Table 6-4 Adequacy of Step-Down Transformation Facilities in the Western Area

LTR-Capacity 2020 Summer
(MW) Forecast (MW) NGELIDELS
Western Area 509 425 Beyond 2030

6.3 Other Needs Identified During Regional Planning
6.3.1 Load Restoration in the Western Area

There is a load restoration need for the loss of the Claireville TS to Kleinburg TS 230 kV double circuit
line V43/V44. Loads in excess of 250 MW cannot be restored in less than 30 minutes as per the ORTAC
restoration criteria. The needs and the Study Team recommendations to address the needs are discussed in
more detail in Section 7.4.1.
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6.3.2 Load Restoration in the Northern York Area

There is a load restoration need for the loss of the Claireville to Holland double circuit line, H82V/H83V.
Loads in excess of 250 MW cannot be restored in less than 30 minutes as per the ORTAC restoration
criteria. The needs and the Study Team recommendations to address the needs are discussed in more detail
in Section 7.4.2.

6.3.3 Load Security and Restoration in the Southern York Area

There is a load security need for loss of the Claireville TS to Parkway TS 230 kV double circuit line
V71P/V75P. Loading on this line exceeds the 600 MW limit as per ORTAC security criteria. The Study
Team recommendations to address the needs are discussed in more detail in Section 7.5.

6.3.4 High Voltages on Circuits M80B/ M81B

Post-contingency voltages on M80B/M81B may exceed 250 kV during future high load conditions. High
voltages at Beaverton and Lindsay may occur following contingencies that leave these stations radially
connected to Minden TS. The Study Team recommendations to address the needs are discussed in more
detail in Section 7.3.2.

6.3.5 End of Life of Woodbridge TS- Transformer-T5

Transformer T5 is currently about 47 years old and is approaching End of Life (EOL). This need is further
discussed in Section 7.1.

6.4 Longer Term Regional Needs (2030-2040)

The IRRP considers longer-term needs and alternatives that are expected to occur between 2030 and 2040,
which are outside the study period of the RIP. Table 6-5 summarizes the long term need for the Claireville
to Minden circuits.

Table 6-5: Longer Term Adequacy of Transmission Facilities

L Area MW Load @ MW Load Meeting
Facilities — - Need Date
2025 2030 2035 Capablllty (Appr0x1mate)
230 kV Claireville
2)
to Minden Circuits 727 765 943 850 Beyond 2030

(1) The sum of station’s (Vaughan#4 MTS, Holland TS, Armitage TS, Brown Hills TS, Northern York
TS, Vaughan#5 MTS excluding Beaverton TS and Lindsay TS) summer peak load adjusted for extreme
weather.

(2) 2020 York Region IRRP. Actual capability is dependent on distribution of loads across stations and
other system assumptions.
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7  REGIONAL NEEDS AND PLANS

THIS SECTION DISCUSSES ELECTRICAL INFRASTRUCTURE NEEDS IN THE GTA
NORTH REGION AND SUMMARIZES THE PLANS DEVELOPED TO ADDRESS
THESE NEEDS.

The electrical infrastructure near and mid-term needs in the GTA North Region are summarized below in
Table 7-1 and Table 7-2.

Table 7-1: Identified Near and Mid-Term Needs in the GTA North Region

Section Facilities Need Details Ex,p e.cted
Timing
. Transformer TS is currently about 47
. End of Lift . .
7.1 Woodbridge TS (]I,l 5)0 He years old and is approaching End of 2027
Life (EOL)
721 | Markham# 5 MTS Loading at Markham & Richmond 2025
Hill area stations exceeded.
Step Down Loadin :
g at Armitage TS and Holland
7.2.2 | Northern York TS Transformation | Tg exceeded.t. 2027
Capacity
Loadi h i
793 Vaughan#5 MTS oading at Vaughan area stations 2030
exceeded.
Thermal limits are exceeded on a
P45/P46 (Parkway Suppl 1.1km section of the circuits between
73.1 | TS to Markham #4 | S PPY Parkway MTS and Markham #4 MTS | 2029
Capability .
Jet.) due to the future connection of
Markham MTS # 5.
L Voltage rise on stations along
Cl lle TS t . .
7.3.2 M?IEZII TeS Cor(;i dor Voltage Rise MS80B/MS81B following loss of 2025
B88H/BS9H
Kleinburg radial Restoration of loads supplied by . o
7.4.1 V43/V44 does not meet the 30 minute | Existing
pocket (V43/44) . o
Load load restoration criteria
H82V/H83V — Restoration Restoration of loads supplied by
7.4.2 | Holland, Vaughan H82V/H83V does not meet the 30 Existing
#4 and #5 minute load restoration requirement
Parkway TS to Load security needs have previously
7.5 Claireville TS Load Security | been identified for the V71/75P Existing
Circuits V71P/V75P Parkway corridor.
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Table 7-2: Identified Long-Term Needs in GTA North Region
Section Facilities Need Details Timing
Claireville TS x Minden Supply Thermal ratings & Voltage
7.3.3 TS Corridor Capability drop limits exceeded Beyond 2030
7.1 Woodbridge TS: TS End-of-Life Transformers
7.1.1 Description

Woodbridge TS comprises one DESN unit, T3/T5 (75/125 MVA), with two secondary winding voltages at
44 kV and 27.6 kV, each with a summer 10-Day LTR of 80 MW, supplying both Alectra and THESL. The
station’s 2019 actual peak load was 149 MW. Transformer TS5 is currently about 47 years old and has been

identified to be at its EOL.
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Figure 7-1: Woodbridge TS
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7.1.2 Alternatives and Recommendation

The following alternatives were considered to address the Woodbridge TS5 end-of-life need:

1. Alternative 1 - Maintain Status Quo: This alternative was considered and rejected as it does not
address the risk of failure due to asset condition and would result in increased maintenance
expenses and will not meet Hydro One’s obligation to provide reliable supply to the customers.

2. Alternative 2 - Replace with similar type and size equipment as per current standard: Under
this alternative the existing transformer T5 at Woodbridge TS is replaced with a new 75/125 MVA
230/44-27.6 kV transformer. This alternative would address the need and would maintain reliable
supply to the customers in the area.

3. Alternative 3 — Re-configure Woodbridge TS as two separate 44 kV and 27.6 kV DESNs:
Hydro One has not considered this option further since there is currently no need for the additional
transformation capacity, and there are limitations on the high voltage supply circuits. The cost of
rebuilding the station would also be high.

The Study Team recommends that Hydro One proceed with Alternative 2 and coordinate the replacement
plan with affected LDCs. The expected completion date for this work is 2027.

7.2 Station Supply Capacity Needs and Plans

Needs assessment and IRRP have identified three new station capacity needs in the medium term, one in
the Markham —Richmond Hill region, designated as Markham MTS#5, the second in the Vaughan Area,
designated as Vaughan MTS#5 and third in the Northern York Area, location and designation to be
determined. The timelines associated with these needs require all the stakeholders to monitor station
loadings and ascertain pace of the growth including energy efficiency (EE) and other Distributed Energy
Resource (DER) impacts. Below are the options for the above needs to finalize the suitable location and
explore the long-term options.

7.2.1 Markham MTS #5 Transformer Station

In April 2017, the IESO issued a letter of support to Hydro One Transmission and Alectra to proceed with
wires planning for a new 230/27.6kV DESN and the associated distribution and/or transmission lines to
connect the new transformer station in the north Markham area. Based on the current load forecast, the

additional transformation capacity is required by the year 2025.

7.2.1.1 Alternatives and Recommendation

Three alternative locations for connecting the new Markham MTS #5 have been considered by the Study
Team and shown in Figure 7-2.
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Figure 7-2: Location options for Markham #5 MTS

Alternative 1- Building the new station along the Parkway belt and connecting to the C35P/
C36P circuits: The C35P/C36P transmission circuits are capable of supplying the full capacity of
the station, but the alternative has been ruled out because the physical location of the station would
be too far from the area of anticipated growth resulting in high distribution costs. There is also a
risk that the capacity of this station will become stranded if it becomes technically infeasible to
supply load concentrated along Markham’s northern border

Alternative 2- Building the station at the existing Buttonville TS and connecting to the
P45/P46 circuits: This alternative is closer to the area of anticipated load growth than alternative
1, and lesser distribution infrastructure is required as compared to Alternative 1. A 1.1 km section
between Parkway TS and the Markham MTS#4 Jct would need to be uprated.

Alternative 3 - Building the station in north Markham and extending circuits P45/P46 from
Buttonville TS to connect the new station: This location is nearest to the area of anticipated load
growth. However, this option requires rebuilding approximately 6 km of a single circuit 115 kV
transmission line as a 230 kV double circuit transmission line. Most of the 6 km corridor is adjacent
to residential areas and the previous plan to upgrade this infrastructure resulted in community
opposition. It is likely that some portion of the transmission line would need to be undergrounded.
A new station property would also need to be acquired.
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Alternative 1 was not considered further due to the high distribution costs. Of the remaining two
alternatives, the Study Team recommends Alternative 2 - building the new station at Buttonville TS. While
the distribution costs are higher under this option, the higher costs of extending the transmission line north
from Buttonville for Alternative 3, made these two alternatives comparable for the overhead option only.
Alternative 2 was selected as the preferred option in response to community preferences.

Alectra will be building the station and Hydro One will be building the line tap connection from the
P45/P46. The current planned in-service date for the new station is 2025.

7.2.2 Northern York Area Transformer Station

Additional step down transformation capacity is needed for the areas supplied by Armitage TS and Holland
TS. There is transfer capability between these stations, so their combined LTR of 485 MW is used to
determine the need. Based on the load forecast, it is expected that additional step down transformation
capacity will be needed by 2027. Refer to Table 7-3 below.

Table 7-3: Northern York Area Peak Loading

Final Peak Demand Forecast, extreme weather by Station (MW)
Station (IMI;,%) 2020 2021 2023 2025 2027 2030
Armitage 317 302 307 312 312 312 312
Holland 168 142 145 154 166 168 168
Northern York Area 153 0 0 0 0 12 32
Grand Total 444 452 466 478 492 512

7.2.2.1 Alternatives and Recommendation

It is anticipated that the new station will be supplied by circuits BS8H/B89H which are in the vicinity of
the forecasted load growth. Further discussions between Hydro One and the LDCs are recommended to
determine the final location and connection point in order to meet an in-service date of 2027.

7.2.3 Vaughan Area Transformer Station

The Vaughan area station load in the Southern York Area is expected to increase from 461 MW in 2020 to
614 MW by 2030 exceeding the combined area stations capacity of 612 MW. Additional transformation
capacity will therefore be needed in Vaughan by 2030. Alectra has sufficient space at Vaughan #4 MTS to
accommodate another station there. However, there isn’t sufficient transmission capacity available on the
Claireville to Minden corridor to fully supply a second new transformation station, given that a new station
in Northern York is anticipated by 2027. Therefore a plan to increase transmission supply capability to the
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area will be required before a plan for the new transformation station in Vaughan can be committed. This

is discussed further in Section 7.3.3.

7.2.3.1 Alternatives and Recommendation

The location chosen for and the land allocated to Vaughan MTS#4 is well suited to cater the load growth
and provides enough land to build another step-down station. Building a new station at the same site would

have an incremental cost of approximately $30 million.

7.3 System Capacity Needs and Plans

The Study Team has identified the following system capacity needs

7.3.1 Transmission Line uprate- P45/P46

The connection of the new Markham MTS#5 to the Parkway TS x Buttonville TS circuit P45/P46 circuits
(see Figure 7-3 below) will increase the loading on these circuits. The forecast loading along with the long

term emergency circuit rating is given in Table 7-4.
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Figure 7-3: Buttonville Tap P45/P46 Limiting Section

22 October, 2020



GTA North Regional Infrastructure Plan 22 October, 2020

The transmission capacity is thermally limited by an approximately 1.1 km long section between Parkway
TS and Markham #4 Jct. Loading is expected to exceed the rating by 2029. This section will need to be
uprated by 2029 to fully supply Markham MTS#5.

Table 7-4: Loading on Buttonville Tap Circuits

Final Peak Demand Forecast, extreme weather by Station (MW)

Circuit

Rating 2020 2021 2023 2025 2027 2030

(MW)
Buttonville TS 148 148 147 156 156 154
Markham MTS #4 99 128 153 153 153 153
Markham MTS #5 0 0 0 26 77 153
Grand Total 420 247 276 300 335 386 460

7.3.1.1 Alternatives and Recommendation

Two alternatives were considered to provide adequate capacity on the P45/P46 circuits.

1- Alternative 1 - Increase thermal capability of existing line. It is expected that the thermally
limiting section of this line can be increased by changing the conductor to be capable of supplying
the forecasted load on these circuits. A high level estimate for this work is $2-3 million.

2- Alternative 2 — Reduce loading on the P45/P46 circuits by transferring Markham MTS#4 to
the Cherrywood TS x Parkway TS C35P/C36P circuits: This alternative frees up capacity on
the P45/P46 circuits to supply MTS#5. It requires building a new 1.5 km long 230kV double circuit
line from Markham MTS#4 Jct to the C35P/C36P. This alternative was ruled out due to higher cost
and greater disruption to the local community.

The Study Team recommends Alternative 1 as the technically preferred and most cost-effective alternative
to increase the supply capability on P45/P46. It is also prudent to consider uprating these circuits before
2029 to reduce the amount of load at risk during construction outages. Completing this upgrade in time
for the Markham MTS#5 in service date will also allow for the LDC to make full use of this facility’s
capacity to manage distribution operations including restoration, optimizing feeder loading, and
accommodating maintenance.

7.3.2 High Voltages on MS8O0B/M81B

Post-contingency voltages on M80B/M81B may exceed 250 kV during future high load conditions. High
voltages at Beaverton and Lindsay may occur following contingencies that leave these stations radially
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connected to Minden TS. These high voltages are observed when low voltage capacitor banks at Beaverton
and Lindsay are dispatched under heavy load. In the long term, it is expected that infrastructure solutions
required to meet anticipated post 2030 capacity needs will also address this need, though advancing this
type of solution to address voltage needs is not recommended due to much lower cost and lower impact
alternatives. The IRRP recommends identifying and implementing the solution not later than 2025 to
mitigate the voltage rise issue.

7.3.2.1 Alternatives and Recommendations

Two alternatives were considered for the mitigation of the high voltages:

1- Alternative 1 — Switch LV caps manually at Beaverton and Lindsay: The high voltage
equipment is capable of withstanding voltages up to 5% above nominal voltage (i.e. 262.5 kV) for
up to 30 minutes. This capability provides sufficient time for operators to manually adjust the
system. Under this alternative the operator will remotely switch out capacitor banks at Beaverton
and Lindsay to mitigate high voltages when required.

2- Alternative 2 - Expanding the York Region Special Protection Scheme (SPS): The problem of
overvoltage can be mitigated by modifying the York Region SPS to automatically remove capacitor
banks at Lindsey TS and/or Beaverton TS under high load conditions following specific
contingencies.

The Study Team agreed that Alternative 1 will meet the need as the system can withstand the expected
voltages and manual action is adequate.

7.3.3 Long Term Need - Supply Capability of the Clairvelle TS to Minden TS Corridor

The Claireville-Minden corridor is comprised of three sections which are defined by inline breakers at
Holland TS and Brown Hill TS:

e Section 1 - Claireville TS x Holland TS - H82V/H83V, supplying Holland TS and Vaughan MTS
#4.

e Section 2 - Holland TS x Brown Hill TS - B88H/B89H, supplying Armitage TS and Brown Hill
TS and connects the York Energy Centre generation. The station service supply to York Energy
Centre is normally supplied by a distribution feeder from Holland TS.

e Section 3 - Brown Hill TS x Minden TS - M80B/M81B, supplying Beaverton TS and Lindsay TS.
These two stations are not part of the GTA North Region.

The York Region SPS increases the load supply capability of the Claireville —-Minden Circuits. The SPS
enables controlled load rejection at Vaughan#4 MTS, Holland TS, Armitage TS, Brown Hill TS following
certain contingencies. The scheme can also reject generation at YEC, as required. The York Region SPS
ensures that the transmission system does not get overloaded following certain contingences, consistent
with ORTAC.
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In the long term, the supply capability of the corridor is limited by both thermal and voltage capability of
the transmission system. These needs arise after 2030 and consistent with the IRRP, the wires needs and
alternatives identified are summarized below.

Thermal Limitations

The southern (Claireville TS x Brown Hill TS) section of the corridor supplies Vaughan MTS#4, Holland
TS, Armitage TS and Brown Hill TS. Future proposed stations - Northern York area and Vaughan MTS#5
—will also be connected to this corridor. The forecast loading on the corridor is given in Table 7-5. Loading
on the corridor will exceed its thermal limits of approximately 850 MW by about 2035.

Table 7-5: Loading on Claireville TS to Minden TS Circuits

Final Peak Demand Forecast, extreme weather by Station (MW)
Loading
Station Limit | 2020 | 2021 2023 | 2025 | 2027 | 2030 | 2035
(MW)

Armitage TS 302 307 312 312 312 312 312
Brown Hill TS 94 95 95 96 97 98 100
Holland TS 142 145 154 166 168 168 168
Northern York
Area TS 0 0 0 0 12 32 62
Vaughan MTS #4 54 63 108 153 153 153 153
Vaughan MTS#5 0 0 0 0 0 2 147
Grand Total 850 592 610 670 727 743 765 942

Voltage Limitations

Post-contingency voltage drop will exceed ORTAC limits on the Claireville to Minden corridor after 2030.
The limiting contingency is H82V/H83V which drops Holland TS, Vaughan #4 MTS and the future
Vaughan #5 MTS by configuration. In addition, up to 150 MW of load rejection is permitted by ORTAC.
YEC station service is normally supplied from Holland TS, so the generation is lost coincident with the
contingency.

7.3.3.1 Alternatives and Recommendations

The IRRP includes two alternatives to deal with long term needs:

e New Line between Kleinberg TS and Kirby Jct.
e New Line between Buttonville TS and Armitage TS.
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The Study Team agrees that the preferred plan will be developed during the next planning cycle as the need
date is beyond 2030.

7.4 Load Restoration

Load restoration describes the electricity system’s ability to restore power to a customer affected by a
transmission outage within specified time frames. Both transmission and distribution (transfer) measures
are considered when evaluating restoration capability. The load restoration criteria is defined in ORTAC
and summarized in Figure 7-4.

H00MW

250MW

Load at Risk

150MW

1 L -
L ¥ »
30 min 4 hours 8 hours

Restoration Time

Figure 7-4: Load Restoration Criteria as per ORTAC

There is less risk of violation of ORTAC load restoration criteria especially within the municipalities of
Vaughan, Markham, and Richmond Hill due to the availability of transfer capability between adjacent
service territories. The Northern York and Western areas are prone to restoration risks which include the
service areas served by Holland TS, Armitage TS, and Brown Hill TS and also in the Kleinburg TS area.

7.4.1 Load Restoration on Kleinburg Radial Tap (V43/44)

Load restoration was assessed for 230 kV radial double circuit line V43/V44 supplying Woodbridge TS,
Vaughan #3 MTS, and Kleinburg TS that primarily supply rural and urban communities in Vaughan and
Caledon and, to a lesser degree, Brampton, Mississauga and Toronto. In case of a double circuit outage of
the V43/V44 line, not all loads in excess of 250 MW can be restored within 30 minutes, as per the ORTAC
restoration criteria. The V43/V44 line is approximately 12 km long with good accessibility by maintenance
crews and Hydro One expects all load to be restored within 4 hours with at least one circuit back into
service.

34



GTA North Regional Infrastructure Plan 22 October, 2020

Table 7-6: Load Restoration on Kleinburg Radial Tap

VRBINE Limit | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Restoration

ngg Interrupted 426 | 436 | 444 | 449 | 453 | 450 | 453 | 454 | 455 | 456 | 475
Remaining after 30 | 5, | 347 | 357 | 366 | 370 | 355 | 352 | 356 | 357 | 358 | 359 | 376
minutes

Remaining after 4 150 0 0 0 0 0 0 0 0 0 0

hours

7.4.1.1 Alternatives and Recommendations

The Study Team agreed that no further action is required at this time. However the need will be reviewed
in the next iteration of the regional planning cycle. The historical reliability of these circuits has been good
with no coincident outages of the two circuits; there have only been two direct outages® to circuit V43 since
2008 and no direct outages to circuit V44 since 2009. While there are no short term plans to address this
need, the Kleinburg to Kirby option to address supply capacity needs in the long term would also improve
the load restoration capability for these circuits. Based on the long term forecast the supply capacity needs
will arise between 2030 and 2035. This alternative is discussed in further detail in Section 7.3.3. Until such
time as a preferred long term solution is identified for the Claireville to Minden corridor, there is no need
to pursue other alternatives.

7.4.2 Load Restoration on Claireville TS to Holland TS circuits (H82V/H83V)

Load restoration was assessed for 230 kV circuits H82V/H83V supplying Vaughan #4 MTS and Holland
TS. In case of a double circuit outage of H82V/H83V, not all loads exceeding 250 MW can be restored
within 30 minutes per the ORTAC criteria. However, Hydro One expects all loads to be restored within 4
hours with one circuit back in service. Refer to Table 7-7.

Table 7-7: Load Restoration on Claireville TS to Holland TS circuit (H82V/H83V)

LA Limit | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Restoration

Load loss by 196 | 208 | 225 | 262 | 300 | 319 | 321 | 321 | 321 | 320 | 323
configuration

Load loss by SPS 90 | 96 | 101 | 101 | 101 | 101 | 106 | 113 | 120 | 126 | 132
Lotal Interrupted 286 | 304 | 326 | 363 | 401 | 420 | 427 | 434 | 441 | 447 | 456
Remaining after 30 250 | 250 | 268 | 290 | 327 | 347 | 366 | 373 | 380 | 387 | 393 | 402
minutes

Remaining after 4 150 0 0 0 0 0 0 0 0 0 0 0
hours

2 A direct outage is reported whenever a major component is in the outage state due to a condition or equipment failure
directly associated with it.
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7.4.2.1 Alternatives and Recommendations

Following the loss of H82V/H83V, the normal station service supply to YEC generation will also be lost.
Holland TS cannot be restored from BS8H/B89H until YEC generation is restored. Transferring YEC to an
alternate source of station service supply cannot be completed within 30 minutes. Therefore the Study Team
recommends that the IESO identify and consider the possibility of a new station service supply arrangement
at YEC to enable faster restoration of load on H82V/H83V, consistent with the load restoration criteria.

7.5  Improve Load Security on the Parkway to Claireville Line

The Parkway to Claireville line (V71P/V75P) is located on the Parkway Belt and supplies five load stations
with a combined load of approximately 700 MW under current summer peak loading conditions. The load
security criteria in ORTAC limits the amount of load that can be interrupted due to the loss of two elements
(e.g.: a double circuit line outage) to 600 MW under peak load. On the Parkway to Claireville line, that
limit is exceeded.

7.5.1 Alternatives and Recommendations

The previous RIP recommended the installation of inline switches on the V71P/V75P circuits at the
Vaughan MTS #1 junction to improve load restoration capability following loss of both V71P/V75P
circuits. The switches do not reduce the amount of load that is interrupted, however the project enables
Hydro One to quickly isolate the problem and allow the resupply of load to occur expeditiously.

Hydro One completed this project in 2018 at a cost of $5.1 million.

The Study Team accepts that the load security criteria is not met, but agrees that no further action is required
at this time since the switches permit quick restoration of the load.
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8  CONCLUSIONS AND NEXT STEPS

THIS REGIONAL INFRASTRUCTURE PLAN CONCLUDES THE REGIONAL
PLANNING PROCESS FOR THE GTA NORTH REGION.

The major infrastructure investments recommended by the Study Team in the near and mid-term planning
horizon are provided in Table 8-1 below, along with their planned in-service date and budgetary estimates
for planning purpose.

Table 8-1: Recommended Plans in GTA North Region over the Next 10 Years

Planned | Budgetary

No. | Need Recommended Action Plan I/S Date Estimate

Markham Area: Step-down

1 ) i Build new Markham #5 MTS 2025 $30M
Transformation Capacity
Increase Capability of 230kV
Circuits P45+P46 (these Reconductor circuits P45/46 from

2 | supply Buttonville TS, Parkway to Markham #4 MTS, and 2025 $2-3M
Markham #4 MTS, and future | connect Markham #5 MTS — 2025

Markham #5 MTS)

High voltages on 230kV circuits

3 MSOB/MS1B No action required - -

4 Northern Yo'r K Area: Step—down Build new Northern York Station 2027 $35-40M
Transformation Capacity
Woodbridge TS: End-of-life of | KePlace the end-of-life transformer

5 with similar type and size equipment 2027 $13M
transformer T5

as per current standard
6 | Vaughan Area: Step-down Build new Vaughan #5 MTS 2030 $30M

Transformation Capacity

Note: LDC distribution network costs are not included in the above Table.

The Study Team recommends that:
e Hydro One to continue with the implementation of infrastructure investments listed in Table 8-1
while keeping the Study Team apprised of project status;
o All the other identified needs/options in the long-term will be further reviewed by the Study Team
in the next regional planning cycle.
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10 APPENDIX A. STATIONS IN THE GTA NORTH
REGION

Station (DESN) Voltage (kV) Supply Circuits
Kleinburg TS T1/T2 27.6 230/27.6 V44/V43
Kleinburg TS T1/T2 44 230/44 V44/V43
Vaughan MTS #3 T1/T2 230/27.6 V44/V43
Woodbridge TS T3/T5 27.6 230/27.6 V44/V43
Woodbridge TS T3/T5 44 230/44 V44/V43
Armitage TS T1/T2 230/44 B88H/B89H
Armitage TS T3/T4 230/44 B88H/B89H
Brown Hill TS T1/T2 230/44 B88H/B89H
Holland TS T1/T2, T3/T4 230/44 H82V/H83V
Buttonville TS T3/T4 230/27.6 P45/P46
Markham MTS #1 T1/T2 230/27.6 P21R/P22R
Markham MTS #2 T1/T2 230/27.6 C35P/C36P
Markham MTS #3 T1/T2 230/27.6 C35P/C36P
Markham MTS #3 T3/T4 230/27.6 C35P/C36P
Markham MTS #4 T1/T2 230/27.6 P45/P46
CTS 230/13.8 P21R/P22R
Richmond Hill MTS #1 T1/T2 230/27.6 V71P/V75P
Richmond Hill MTS #2 T3/T4 230/27.6 V71P/V75P
Vaughan MTS #1 T1/T2 230/27.6 V71P/V75P
Vaughan MTS #1 T3/T4 230/27.6 V71P/V75P
Vaughan MTS #2 T1/T2 230/27.6 V71P/V75P
Vaughan MTS #4 T1/T2 230/27.6 H82V/H83V
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APPENDIX B. TRANSMISSION LINES IN THE GTA

NORTH REGION
Location Circuit Designations | Voltage (kV)
Claireville TS to Holland TS H82V/H83V 230
Holland TS to Brown Hill TS B88H / B89H 230
Claireville TS to Kleinburg TS V43/V4a4 230
Claireville TS to Parkway TS V71P/V75P 230
Parkway TS to Markham MTS #1 and CTS P21R/P22R 230
Parkway TS to Buttonville TS P45/P46 230
Parkway TS to Cherrywood TS C35P/C36P 230
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12 APPENDIX C. DISTRIBUTORS IN THE GTA NORTH

41

REGION

Distributor Name Station Name Connection Type
Armitage TS Tx/Dx
Buttonville TS Tx
Holland TS Dx
Kleinburg TS Tx
Markham MTS #1 Tx
Markham MTS #2 Tx
Markham MTS #3 Tx

Alectra Utilities Corporation Markham MTS #4 Tx
Richmond Hill MTS #1 Tx
Richmond Hill MTS #2 Tx
Vaughan MTS #1 Tx
Vaughan MTS #2 Tx
Vaughan MTS #3 Tx
Vaughan MTS #4 Tx
Woodbridge TS Tx/Dx

Distributor Name Station Name Connection Type

o Armitage TS Tx/Dx

Newmarket-Tay Power Distribution Ltd
Holland TS Tx

Distributor Name Station Name Connection Type
Armitage TS Tx
Brown Hill TS Tx

Hydro One Distribution Holland TS Tx
Kleinburg TS Tx
Woodbridge TS Tx

Distributor Name Station Name Connection Type

Toronto Hydro Electric System Limited | Woodbridge TS Dx
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13  APPENDIX D. GTA NORTH REGION LOAD FORECAST

Summer

Area Sub-Total

Station LTR (iw) | 2020 2021 2023 2025 2027 2030 2035
Armitage 317 302 307 312 312 312 312 312
Brown Hill 184 94 95 95 96 97 98 100
Northern York 153 0 0 0 0 12 32 62
Area
BSSH/B89H Total 396 402 407 408 421 442 474
Holland 168 142 145 154 166 168 168 168
H82V/HS83V Total 168 142 145 154 166 168 168 168
Northern York
Avea Sub.Total 538 547 561 574 589 610 642
Markham #2 101 101 101 101 101 101 101 101
Markham #3 202 202 202 202 202 202 202 202
C35P/C36P Total 303 303 303 303 303 303 303
Markham #1 81 81 81 81 81 81 81 81
P21R/P22R Total 81 81 81 81 81 81 81
Buttonville 166 148 148 147 156 156 156 154
Markham #4 153 99 128 153 153 153 153 153
Markham #5 153 0 0 0 26 77 153 153
P45/P46 Total 247 276 300 335 386 462 460
Richmond Hill 254 246 246 245 250 254 254 254
Vaughan #1 306 265 275 300 306 306 306 306
Vaughan #2 153 142 151 153 153 153 153 153
V71P/V75P Total 653 672 698 709 713 713 713
Vaughan #4 153 54 63 108 153 153 153 153
Vaughan #5 153 0 0 0 0 0 2 147
HS82V/HS83V Total 54 63 108 153 153 155 300
Southern York 1338 1395 1490 1581 1636 1714 1857
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. Summer
Station LTR (MW) 2020 2021 2023 2025 2027 2030 2035
Kleinburg 196 144 145 146 147 148 169 170
Vaughan #3 153 132 141 153 153 153 153 153
Woodbridge 160 149 149 150 150 153 154 153
V43/V44 Total 425 435 449 450 454 476 476
Western Area
Sub-Total 425 435 449 450 454 476 476
GTA North 2301 2377 2500 2605 2679 2800 2975
Region Total
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