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DISCLAIMER 

This Regional Infrastructure Plan (“RIP”) report was prepared for the purpose of developing an electricity 
infrastructure plan to address electrical supply needs identified in previous planning phases and also any 
additional needs identified based on new and/or updated information provided by the RIP Working 
Group. 

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 Working Group. 

Working Group 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. 

5 



Metro Toronto – Regional Infrastructure Plan January 12, 2016 

[This page is intentionally left blank] 

6 



Metro Toronto – Regional Infrastructure Plan January 12, 2016 

EXECUTIVE SUMMARY 

THIS REGIONAL INFRASTRUCTURE PLAN (“RIP”) WAS PREPARED BY 
HYDRO ONE WITH SUPPORT FROM THE WORKING GROUP 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 METRO TORONTO REGION. 

The participants of the RIP Working Group included members from the following organizations: 

 Enersource Hydro Mississauga 

 Hydro One Networks Inc. (Distribution) 

 Independent Electricity System Operator (“IESO”) 

 PowerStream Inc. 

 Toronto Hydro-Electric System Limited (“THESL”) 

 Veridian Connections Inc. 

 Hydro One Networks Inc. (Transmission) 

This RIP is the final phase of the regional planning process and it follows the completion of the Central 
Toronto Sub-Region’s Integrated Regional Resource Plan (“IRRP”) by the IESO in April 2015 and the 
and Metro Toronto Northern Sub-Region’s Needs Assessment (“NA”) Study by Hydro One in June 2014. 

This RIP provides a consolidated summary of needs and recommended plans for both the Central Toronto 
Sub-Region and Metro Toronto Northern Sub-Region that make up the Metro Toronto Region. 

The Central Toronto IRRP has identified longer term needs beyond 2025. These longer term needs are 
also reviewed and discussed in this report. However, as the need dates are beyond 2025, adequate time is 
available to develop a preferred alternative  in the next planning cycle expected to be started in 2018. 

The major infrastructure investments planned for the Metro Toronto Region over the near and mid-term, 
identified in the various phases of the regional planning process, are given in the Table below. 

No. Project I/S date Cost ($M) 
1 Manby Autotransformer Overload Protection Scheme 2018 $2 
2 Runnymede TS Expansion & Manby x Wiltshire Corridor 

Upgrade 
2019 $90

3 Horner TS Expansion 2020 $53 
4 Richview x Manby Corridor Upgrade 2020 $20-40 
5 Copeland MTS Phase 2 2020+ $46 
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In accordance with the Regional Planning process, the Regional Planning cycle should be triggered at 
least every five years. As mentioned above, the next planning cycle is expected to be started in 2018. 
However, the Region will continue to be monitored and should there be a need that emerges due to a 
change in load forecast or any other reason, the regional planning cycle will be started earlier to address 
the need. 
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1. INTRODUCTION 

THIS REPORT PRESENTS THE REGIONAL INFRASTRUCTURE PLAN 
(“RIP”) TO ADDRESS THE ELECTRICITY NEEDS OF THE METRO 
TORONTO REGION. 

The report was prepared by Hydro One Networks Inc. (“Hydro One”) on behalf of the Working Group 
that consists of Hydro One, Enersource Hydro Mississauga, Hydro One Networks Inc. Distribution, the 
Independent Electricity System Operator (“IESO”), PowerStream Inc., Toronto Hydro-Electric System 
(“THESL”), and Veridian Connections Inc. in accordance with the new Regional Planning process 
established by the Ontario Energy Board in 2013. 

The Metro Toronto Region is comprised of the City of Toronto. Electrical supply to the Region is 
provided by thirty five 230kV and 115kV transmission and step-down stations as shown in Figure 1-1. 
The eastern, northern and western parts of the Region are supplied by eighteen 230/27.6kV step-down 
transformer stations. The central area is supplied by two 230/115kV autotransformer stations (Leaside TS 
and Manby TS) and fifteen 115/13.8kV and two 115/27.6kV step-down transformer stations. The summer 
2015 area load of the Metro Toronto region was about 4700MW. 

Figure 1-1 Map of Metro Toronto Region 
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1.1 Scope and Objectives 

This RIP report examines the needs in the Metro Toronto Region. Its objectives are to:  

 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); 

 Assess and develop a wires plan to address these needs;

 Provide the status of wires planning 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 
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: 

 A consolidated report of the needs and relevant wires plans to address near and medium-term 
needs (2015-2025) identified in previous planning phases (Needs Assessment, Local Plan or 
Integrated Regional Resource Plan); 

 Identification of any new needs over the 2015-2025 period and a wires plan to address these
needs based on new and/or updated information; 

 Develop a plan to address any longer term needs identified by the Working Group.

1.2 Structure  

The rest of the report is organized as follows: 

 Section 2 provides an overview of the regional planning process; 

 Section 3 describes the region; 

 Section 4 describes the transmission work completed over the last ten years;

 Section 5 describes the load forecast used in this assessment; 

 Section 6 describes the results of the adequacy assessment of the transmission facilities and 
identifies the needs;  

 Section 7 discusses the needs and provides the alternatives and preferred solutions;  
 Section 8 provides the conclusion and next steps.  

14 
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2. REGIONAL PLANNING PROCESS 
2.1 Overview 

Planning for the electricity system in Ontario is done at essentially 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 in 2013 through 
amendments to the Transmission System Code (“TSC”) and Distribution System Code (“DSC”). The 
process consists of four phases: the Needs Assessment 1  (“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 Working Group 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. These needs are local in nature and can be 
best addressed by a straight forward wires solution. 

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 

1 Also referred to as Needs Screening. 
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a preferred wires solution. Similarly, resource options which 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 and establishes a Local Advisory Committee (LAC) in the 
region or sub-region. For the Metro Toronto Region, community engagement through a formal LAC is 
on-going. 

The RIP phase is the final stage of the regional planning process and involves: confirmation of previously 
identified needs; 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 the transmitter and the deliverable of this stage is a 
comprehensive report of a wires plan for the region. Once completed, this report can be referenced in rate 
filing submissions or as part of LDC rate applications with a planning status letter provided by the 
transmitter. Reflecting the timelines provisions of the RIP, plan level stakeholder engagement is not 
undertaken at this stage. However, stakeholder engagement at a project specific level will be conducted as 
part of the project approval requirement. 

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

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

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

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

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. 
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Figure 2-1 Regional Planning Process Flowchart 
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2.3 RRIP Methodology 

The RIP pphase consistss of four stepss (see Figure 2-2) as followws: 

1)	 Data GGathering: Thhe first step oof the RIP proocess is the revview of plannning assessmeent data collected 
in thee previous stagges of the reggional planninng process. HHydro One colllects this infoformation andd 
reviewws it with the Working Grooup to reconffirm or updatee the informattion as requirred. The data 
colleccted includes: 

 NNet peak demaand forecast aat the transforrmer station leevel. This inccludes the effeect of any 
diistributed genneration or conservation annd demand maanagement prrograms. 

 EExisting area nnetwork and ccapabilities inncluding any bbulk system ppower flow asssumptions.  

 OOther data andd assumptionss as applicablee such as asseet conditions; load transferr capabilities, and 
prreviously commmitted transmmission and ddistribution syystem plans. 

2)	 Technnical Assessmment: The secoond step is a ttechnical asseessment to revview the adeqquacy of the 
regionnal system inccluding any ppreviously ideentified needss. Additional nnear and mid -term needs mmay 
be ideentified at thiss stage. 

3)	 Alternnative Develoopment: The tthird step is thhe developmeent of wires ooptions to adddress the needds and 
to comme up with a preferred alteernative basedd on an assesssment of techhnical consideerations, 
feasibbility, environnmental impacct and costs. 

4) Impleementation Plan: The fourtth and last stepp is the devellopment of thhe implementaation plan forr the 
preferrred alternativve. 

	 

Figure 2-22 RIP Methoddology 
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3. REGIONAL CHARACTERISTICS 

THE METRO TORONTO REGION INCLUDES THE AREA ROUGHLY 
BORDERED GEOGRAPHICALLY BY LAKE ONTARIO ON THE SOUTH, 
STEELES AVENUE ON THE NORTH, HIGHWAY 427 ON THE WEST AND 
REGIONAL ROAD 30 ON THE EAST. IT CONSISTS OF THE CITY OF 
TORONTO, WHICH IS THE LARGEST CITY IN CANADA AND THE FOURTH 
LARGEST IN NORTH AMERICA. 

Bulk electrical supply to the Metro Toronto Region is provided through three 500/230 kV transformers 
stations - Claireville TS, Cherrywood TS and Parkway TS and a network of 230 kV and 115 kV 
transmission lines and step-down transformation facilities.  Local generation in the area consists of the 
550 MW Portlands Energy Centre located near downtown area and connected to the 115 kV network at 
Hearn Switching Station. The Metro Toronto Region 2015 peak summer demand was about 4700MW 
which represents about 20% of the gross electrical demand in the province. 

Toronto Hydro-Electric System Limited (“THESL”) is the Local Distribution Company (“LDC”) that 
serves the electricity demands for the city of Toronto. Other LDCs supplied from electrical facilities in 
the Metro Toronto Region are Hydro One Networks Inc. Distribution, PowerStream Inc., Veridian 
Connections Inc., and Enersource Hydro Mississauga.  The LDCs receive power at the step down 
transformer stations and distribute it to the end users – industrial, commercial and residential customers. 

The April 2015 Integrated Regional Integrated Regional Resource Plan (“IRRP”) report, prepared by the 
IESO in conjunction with Hydro One and the LDC, focused on the Central Toronto Area which included 
the 115kV network and the 230kV facilities in the western part of Region. The June 2014 Metro Toronto 
Northern Sub-Region Needs Assessment report, prepared by Hydro One, considered the remainder of the 
Metro Toronto region.  A map and a single line diagram showing the electrical facilities of the Metro 
Toronto Region, consisting of the two sub-regions, is shown in Figure 3-1 and Figure 3-2 respectively. 
Please note that the facilities shown include the new Leaside TS to Bridgman TS 115kV circuit L18W 
and the new Copeland MTS. The L18W circuit is being built as part of the Midtown Transmission 
Reinforcement Project and Copeland MTS is a new THESL owned transformer station to serve the 
downtown area. Work on these projects is in the advanced stage and both are expected to come into 
service in 2016. 

3.1 Central Toronto Sub-Region 

The Central Toronto Sub-Region includes the area extending northward from Lake Ontario to roughly 
Highway 401, westward to Highway 427 and Etobicoke Creek, and eastward to Victoria Park Avenue. 

The Central Toronto Sub-Region was identified as a “transitional” region, as planning activities in the 
region were already underway before the new regional planning process was introduced. The NA and SA 
phases were deemed to be complete, and the regional planning process was considered to be in the IRRP 
phase. An IRRP for the region was completed in April 2015. 
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The Central Toronto Sub-region is further subdivided into two areas:  

	 The Richview Manby 230kV area: This includes the former borough of Etobicoke and is served 
by the Richview TS to Manby TS 230kV circuits. The area has two 230/27.6kV step-down 
transformer stations. The coincident peak summer 2015 area load was about 320 MW. 
The Richview TS to Manby 230kV circuits together with the Richview TS to Cooksville TS 
circuit R24C supply a number of stations in the GTA West Southern Sub-Region. These stations 
while outside the Metro Toronto Region have therefore been included in Figure 3-2. 

	 The Central 115kV Area: The central area is supplied by two 230/115kV autotransformer stations 
(Leaside TS and Manby TS), fifteen 115/13.8kV and two 115/27.6kV step-down transformer 
stations. The area includes the downtown core including the financial, entertainment and 
educational districts. The 2015 summer coincident area load was about 1900MW. 

Please see Figure 3-1 and 3-2 for a map and single line diagram of the Sub-Region facilities. 

3.2 Metro Toronto Northern Sub-Region 

The Metro Toronto Northern Sub-Region comprises the remainder of the Metro Toronto region. It 
includes the area roughly bordered geographically by Highway 401 on the south, Steeles Avenue on the 
north, Highway 427 on the west and Regional Road 30 on the east in addition to the area east of the Don 
Valley Parkway and north of O’Connor Dr. 

Electrical supply to the Metro Toronto Northern Sub-Region is provided through 230 kV transmission 
lines and step-down transformation facilities. Supply to this sub-region is provided from a 230 kV 
transmission system consisting of the Richview TS to Parkway TS, the Richview TS to Cherrywood TS, 
the Richview TS to Claireville TS, as well as the Cherrywood TS to Leaside TS 230kV transmission 
system. The area is served primarily at 27.6kV by fifteen step-down transformer stations with a pocket of 
13.8kV load supplied from Leaside TS and Leslie TS. The 2015 summer coincident area load was about 
2500 MW. 

Please see Figure 3-1 and 3-2 for a map and single line diagram of the Sub-Region facilities. 
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Figure 3-1 Metro Toronto Region – Supply Areas 
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Figure 3-2 Metro Toronto Region – Single Line Diagram 
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4.	 TRANSMISSION FACILITIES COMPLETED 
AND/OR UNDERWAY OVER THE LAST TEN 
YEARS 

 

OVER THE LAST 10 YEARS A NUMBER OF TRANSMISSION PROJECTS 
HAVE BEEN PLANNED AND COMPLETED BY HYDRO ONE, OR ARE 
UNDERWAY, AIMED AT IMPROVING THE SUPPLY TO THE METRO 
TORONTO REGION IN GENERAL AND THE TORONTO 115 KV NETWORK 
IN PARTICULAR. 

These projects together with the new 550 MW Portlands Energy Centre that went into service in 2009 
have ensured that the City continues to receive adequate and reliable supply. A brief listing of these 
projects is given below: 

	 Parkway 500/230 kV TS (2005) – built to provide adequate 500/230 kV transformation capacity 
following the retirement of Lakeview GS.  The station while just outside the Metro Toronto 
Region is a key contributor in ensuring supply adequacy to the Region. 

	 John TS to Esplanade TS underground cable circuits (2008) – built to provide transfer capability 
between the Leaside TS and the Manby TS 115 kV areas. 

	 Incorporation of the 550 MW Portlands Energy Centre (2009) – covered modification to the 
Hearn 115kV switchyard to connect the new generation. 

	 115 kV Switchyard Work at Hearn SS, Leaside TS & Manby TS (2013 & 2014) – covered 
replacement of the aging 115 kV switchyard at Hearn SS with a new GIS switchyard and 
replacement of all 115 kV breakers at Leaside TS and Manby TS. 

	 Manby 230 kV Reconfiguration (2014) – re-tapped Horner TS from the circuit R15K to R13K at 
Manby TS to balance / improve the distribution of loading on the 230 kV Richview TS to Manby 
TS system. 

	 Lakeshore Cable Refurbishment project (2015) – covered replacement of the aging K6J/H2JK 
115 kV circuits between Riverside Jct. and Strachan TS. 

	 Midtown Transmission Reinforcement Project (expected completion by 2016) – covered 
replacement of the aging L14W underground cable and building an additional fourth 115 kV 
circuit between Leaside TS and Bridgman TS. 

	 Clare R. Copeland 115kV switching station (expected completion by 2016) – built to connect a 
new THESL owned 115/13.8 kV step-down transformer station in the downtown district. 
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5. FFORECAAST ANND OTHER STTUDY ASSUMMPTIONNS  

5.1 LLoad Forecaast 

The load iin the Metro TToronto Regiion is forecastt to increase aat an average rate of approoximately 0.9%% 
annually uup to 2020, att 0.67% betweeen 2020 andd 2025 and at 0.61% beyonnd 2025. The growth rate vvaries 
across thee region – fromm about 0.35%% in the Nortthern Sub-Reggion to 1.07%% in the City’s downtown area 
over the 220 years. 

Figure 5-11 shows the MMetro Torontoo Region’s pl anning load fforecast (sum mmer net, non--coincident annd 
regional-ccoincident exttreme weatheer peak) underr the IRRP higgh growth sceenario. The reegional-coinccident 
(at the samme time) fore cast representts the total peeak load of the 35 step-dowwn transformeer stations in the 
Metro Torronto. The cooincident regioonal peak loaad is forecast tto increase frrom 5176 MWW in 2015 to 66196 
MW by 2 035. 

Figuree 5-1 Metro Tooronto Regionn Summer Exttreme Weatheer Peak Forecaast 

The coinccident and nonn-coincident eextreme weatther peak loadd forecast for the individuaal stations in tthe 
Metro Torronto Region  is given in AAppendix D. TThe coincidennt forecast reppresents the suum of the areea 
stations peak load at thhe time of Meetro Toronto RRegion peak ddemand and rrepresents loaads that wouldd be 
seen by trransmission liines and autottransformer sttations and iss used to deterrmine the neeed for additionnal 
line and aauto-transformmation capacitty. The non-ccoincident forrecast represennts the sum oof the individuual 
stations peak load and is used to dettermine the neeed for stationn capacity. 
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The indivvidual station forecasts werre developed bby projectingg 2015 summeer peak loads,, corrected for 
extreme wweather, usingg the area stattions growth rrates as per thhe 2015 IESOO’s IRRP studdy (High Demmand 
Scenario) for the Centrral Toronto Suub-Region [1 ] and as per ththe 2014 Hyd dro One’s Neeed Assessmennt 
study [2] for the Metroo Toronto Norrthern Sub-Reegion. The gr rowth rates froom [1] only aaccount for 
existing DDistributed Geeneration (“DDG”), and do nnot include anny new CDMM and DG. Thee growth rates 
from [2] aare the net groowth rates seeen by station equipment annd account forr CDM measuures and 
connectedd DG. Details on the CDMM and connecteed DG are proovided in [1] and [2] and aare not repeatted 
here. 

Impact off Metrolinx GGo Transit EElectrificationn 

In June 20015, Metrolinnx advised Hyydro One that they are plannning to proceeed with the eelectrificationn of 
the Go traansit rail systeem. This inforrmation was pprovided afte r the IRRP wwas completedd in April 2015. 
Under theeir plan three Traction Powwer Stations (TTPS) are propposed to be buuilt in the Meetro Toronto 
Region. TThese stations  are as followws: 

 MMimico TPS –– For the Lakkeshore West Go Transit LLine (2020) 

 CCityview TPSS – For the Pe arson Airportt and Kitchenner Go Transitt lines (2020)) 

 WWarden TPS –– For the Lakkeshore East GGo Transit Linne (2020) 

Figgure 5-2 Effectt of Metrolinxx Electrificatioon on the Metrro Toronto Reegion Summe r Peak Load 

The impacct of the Metrrolinx load onn the regionall forecast is shhown in Figuure 5-2. Each oof the three MMetro 
area statioons is expecteed to have an initial load off 40MW increeasing to 80MMW in 4 year s. The net ressult is 
to increase the Region peak load byy 240MW. 
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5.2 Other Study Assumptions 

The following other assumptions are made in this report. 

 The study period for the RIP Assessments is 2015-2035. 

 All planned facilities for which work has been initiated and are listed in Section 4 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 non-coincident peak load with the 
station’s normal planning supply capacity, assuming a 90% lagging power factor for stations 
having no low-voltage capacitor banks and 95% lagging power factor for stations having low 
voltage capacitor banks. Normal planning supply capacity for transformer stations in this Sub-
Region is determined by the summer 10-Day Limited Time Rating (LTR). 

	 For THESL 13.8kV stations, an additional 95% factor is applied to the normal planning supply 
capacity in this study. This is to reflect the fact that all the capacity cannot be effectively utilized 
due to the large relative size of the individual customer loads. 
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6. ADEQUACY OF EXISTING FACILITIES 

THIS SECTION REVIEWS THE ADEQUACY OF THE EXISTING 
TRANSMISSION AND DELIVERY STATION FACILITIES SUPPLYING THE 
METRO TORONTO REGION OVER THE 2015-2035 PERIOD. IT ASSUMES 
THAT ALL PROJECTS CURRENTLY UNDER WAY ARE IN SERVICE. 

Within the current regional planning cycle two regional assessments have been conducted for the Metro 
Toronto Region. The findings of these studies are input to the RIP. The studies are: 

1) IESO’s Central Toronto Integrated Regional Resource Plan – dated April 28, 2015[1] 

2) Hydro One’s Needs Assessment Report – Metro Toronto – Northern Sub-Region – June 11, 
2014[2] 

The IRRP and NA planning assessments identified a number of regional needs to meet the area forecast 
load demands.  These regional needs are summarized in Table 6-1 and include needs for which work is 
already underway and/or being addressed by a LP study. A detailed description and status of work 
initiated or planned to meet these needs is given in Section 7. 

A review of the loading on the transmission lines and stations in the Metro Toronto Region was also 
carried out as part of the RIP report using the latest Regional Forecast based on the IRRP high load 
growth scenario and as given in Section 5. The impact of Metrolinx Electrification on the regional 
infrastructure has been included. 

For cases where a need was identified in the near or mid-term by the high growth scenario, a sensitivity 
analysis was done using the IRRP low growth scenario to get a range on the need date. Sections 6.1 to 6.2 
present the results of this review. Additional needs identified as a result of the review are also listed in 
Table 6-1. 

27 



Metro Toronto – Regional Infrastructure Plan January 12, 2016 

Table 6-1 Needs identified in Previous Stages of the Regional Planning Process 

Type Section Needs Timing 

Station Capacity 

7.1 West Toronto (Runnymede TS & Fairbank TS) Today 

7.2 Southwest Toronto (Manby TS & Horner TS) 2020-2027 

7.3 Downtown District (JETC(1) Area) 2020+(2) 

Transmission Line 
Capacity 

7.4 230 kV Richview TS to Manby TS Corridor 2020-2023 

7.5 Circuit C10A (Duffin Jct. to Agincourt Jct.) Completed 

Supply Security, 
Reliability and 
Restoration 

7.6 Breaker failure contingencies at Manby W and Manby E TS 2018/2021 

7.7 Breaker failure contingency at Leaside TS Today 

7.8 
Double circuit contingencies C2L/C3L or C16L/C17L (Cherrywood 
TS to Leaside TS) 

2021 

7.9 
Load Restoration – Northern Sub-Region (Bathurst TS, Fairchild TS, 
Leslie TS) 

Today 

Long-Term 7.10

115 kV Manby West To Riverside Jct. Lines 2035+ 

230/115 kV Manby TS transformer capacity 2035+ 

230/115 kV Leaside TS transformer capacity 2026+ 

Additional 
Long-Term Need 
Identified in RIP 

7.10 Leaside TS x Wiltshire TS circuits 2034 

(1) JETC denotes John TS, Esplanade TS, Terauley TS, and Copeland MTS which jointly supply the Downtown District. 
(2) The need date will be around 2027 based on the station capacity consideration alone for the Downtown District stations. However, a need date of 2020+ 

was established by the WG based upon other considerations, such as requirements for spare feeder position. More details are given in Section 7.3. 
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6.1 Metro Toronto Northern Sub-Region 

6.1.1 230kV Transmission Facilities 

The Northern 230kV facilities consist of the following 230kV transmission circuits (Please refer to Figure 
3-2): 

a) Claireville TS to Richview TS 230kV circuits: V72R, V73R, V74R, V76R, V77R and V79R. 
b) Cherrywood TS to Richview TS 230kV circuits: C4R, C5R, C18R and C20R. 
c) Parkway TS to Richview 230kV circuits: P21R and P22R 
d) Cherrywood TS to Agincourt TS 230kV circuit C10A.  
e) Cherrywood TS to Leaside TS 230kV circuits: C2L, C3L C14L, C15L, C16L and C17L. 

The Claireville TS to Richview TS circuits, the Cherrywood TS to Richview TS circuits and the Parkway 
TS circuits to Richview TS circuits carry bulk transmission flows as well as serve local area station loads 
within the Sub-Region. These circuits are adequate over the study period. 

The Cherrywood TS to Agincourt TS circuit C10A is a radial circuit that supplies Agincourt TS and 
Cavanagh TS. The Need Assessment for the Metro Toronto Northern Sub-Region had identified that line 
capacity was restricted due to inadequate clearance from underbuilt street lighting and distribution line. 
Field surveys carried out by Hydro One have confirmed that the limiting underbuilds have been removed. 
The circuit is adequate over the study period. 

The Cherrywood TS to Leaside TS 230kV circuits supply the Leaside TS 230/115kV autotransformers as 
well as serve local area load. Loading on these circuits is adequate over the study period. 

6.1.2 Step-Down Transformer Station Facilities 

The Sub-Region has the following step down transformer stations: 

Agincourt TS Leaside TS 
Bathurst TS Leslie TS 

Bermondsey TS Malvern TS 
Cavanagh MTS Rexdale TS 
Ellesmere TS Scarboro TS 
Fairchild TS Sheppard TS 

Finch TS Warden TS 

The Metro Toronto Northern Sub-Region Needs Assessment Report had identified that the gross load was 
approaching station capacity at Cavanagh MTS and the Leslie TS (T1/T2, 27.6kV windings) and the 
Sheppard TS (T3/T4) DESN units. No action was recommended as the net load after considering the 
CDM and DG program is within ratings. The RIP report has reviewed the station loading and confirms 
that station capacity is adequate over the study period. However, the station loads will be monitored to 
ensure facility ratings are not exceeded. 
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6.2 Central Toronto Sub-Region 

6.2.1 230kV Transmission Facilities 

The 230kV transmission facilities in the Central Toronto Sub-Region are as follows (Please refer to 
Figure 3-2): 

a)	 Richview TS x Manby TS 230kV circuits: R1K, R2K, R13K and R15K 
b)	 Cooksville TS x Manby TS 230kV circuits: K21C/K23C 
c)	 Manby TS 230/115kV autotransformers 
d)	 Leaside TS 230kV/115kV autotransformers 

The Richview TS to Manby TS circuits and the Cooksville TS to Manby TS circuits supply the Manby 
230/115kV autotransformer station as well as Horner TS.  Please note that the K21C and K23C circuits 
connect back to Richview TS through Cooksville TS and 230kV circuit R24C. 

Table 6-2 summarizes the result of adequacy studies and gives the need date for transmission 
reinforcement for each of the above facilities. 

Table 6-2 Adequacy of 230kV Transmission Facilities 

Facilities 
2015 MW 

Load(1) 
MW Load Meeting 
Capability (LMC) 

Limiting 
Contingency 

Need Date 

Richview x Manby 230kV 
Corridor 

1456 1540 R2K 2020-2023(2) 

Manby E. 230/115kV autos 330 560 T2 2035+ 

Manby W. 230/115kV autos  397 612 T9 2035+ 

Leaside 230/115kV autos + 
Portlands GS(1) 1340 1525-1915(3) None 2026+(4) 

(1)	 The loads shown have been adjusted for extreme weather. 

(2) The 2020 and 2023 need dates correspond to the high growth and low growth rate scenarios without considering Metrolinx 
Mimico TPS. Assuming Metrolinx Mimico TPS comes into service in 2020, the need date will become 2020 under both 
scenarios. 

	 

(3)	 The Leaside 115kV area is supplied by the Leaside TS 230/115kV autotransformers and the 550MW Portlands GS. Load 
Meeting capability is dependent on the generation from Portlands GS which backs up the flow through the Leaside 
autotransformers. The 1525MW LMC assumes only 160MW generation at Portland GS while the 1915MW LMC assumes 
the full 550MW generation at Portland GS. 

(4)	 The need date is based on the 1525MW LMC which assumes that two of the three units are out at Portlands GS and total 
plant generation is 160MW. 

 

6.2.2 115kV Transmission Facilities 

The 115kV facilities in the Metro Toronto Region (see Figure 3-2) can be divided into five main 
corridors: 
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1. Manby TS East x Wiltshire TS – Four circuits K1W, K3W, K11, K12W. Forecast loading can exceed 
corridor rating under certain conditions. More details are provided in Section 7.1.2. 

2. Manby TS West x John TS – Four circuits H2JK, K6J, K13J and K14J. These circuits are adequate 
over the study period. 

3. Leaside TS x Hearn TS – Six circuits H6LC, H8LC, H1L, H3L, H7L and H11L. These circuits are 
expected to be adequate over the study period. . 

4. Leaside TS x Cecil TS – Three circuits L4C, L9C, and L12C. These are expected to be adequate over 
the study period. 

5. Leaside TS x Wiltshire TS – Four circuits L13W/L14W/L15/L18W. The L18W circuit is expected to 
go into service in summer 2016. Loading will exceed corridor rating by 2034 for loss of the L18W 
circuit. More details are provided in Section 7.10.4. 

The loading on the limiting sections is summarized in Table 6-3. 

Table 6-3 Overloaded Sections of 115kV circuits 

Facilities 
2015 MW 

Load 

MW Load 
Meeting 

Capability 

Limiting 
Contingency 

Need Date 

Manby TS x Wiltshire TS 
115kV Corridor 

330 348/410(1) K11W 2019-2023(1) 

Leaside TS x Wiltshire TS  310 350 L18W 2034 

(1)	 The Manby x Wiltshire corridor provides emergency backup for Dufferin TS load under Leaside area contingencies. 
Assuming that a 100MW of back up capability is provided, the maximum  load that can be supplied in the 
Fairbanks/Runnymede area is 348MW and the need date for upgrading the corridor is 2019. If 75MW of back up capability 
is required, the need date will become 2023.  However, if back up capability during peak is not considered, maximum load 
meeting capability is 410MW. The need in this case would be beyond 2035. 

6.2.3  Step-Down Transformer Facilities 

There are a total of 20 step-down transformers stations in the Central Toronto Sub Region.as follows: 

Basin TS Esplanade TS Fairbank TS 
Bridgman TS Gerrard TS Copeland MTS 

Carlaw TS Glengrove TS John TS 
Cecil TS Main TS Strachan TS 

Charles TS Terauley TS Horner TS 
Dufferin TS Wiltshire TS Manby TS 
Duplex TS Runnymede TS 

The stations non-coincident loads are given in Appendix D Table D-1. The areas and the stations 
requiring relief are given in Table 6-4. 
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Table 6-4 Adequacy of Step-Down Transformer Stations - Areas Requiring Relief 

Area/Supply Capacity (MW) 2015 Loading 
(MW) 

Need Date 

West Toronto: 

Fairbanks TS and Runnymede TS 
285 291 Now

Southwest Toronto : 

Manby TS and Horner TS area 
400 376 2020-2027 (1) 

Downtown Toronto: 

John TS, Esplanade TS, Terauley 
TS and Copeland MTS (JETC) 

739 632 2020+ (2) 

(1) The need dates are based on high and low demand growth rates scenario 
(2) The need date will be around 2027 based on the station capacity consideration alone for the Downtown District 

stations. However, a need date of 2020+ was established by the WG based upon other considerations, such as 
requirements for spare feeder position. More details are given in Section 7.3. 
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7. REGIONAL NEEDS AND PLANS 

THIS SECTION DISCUSSES THE ELECTRICAL SUPPLY NEEDS FOR THE 
METRO TORONTO REGION AND SUMMARIZES THE REGIONAL PLANS 
FOR ADDRESSING THE NEEDS. THESE NEEDS ARE LISTED IN TABLE 6-1 
AND INCLUDE NEEDS PREVIOUSLY IDENTIFIED IN THE IRRP FOR THE 
CENTRAL TORONTO SUB-REGION [ 1 ]  AND THE NA FOR THE METRO 
TORONTO NORTHERN SUB-REGION [ 2 ]  AS WELL AS THE ADEQUACY 
ASSESSMENT CARRIED OUT AS PART OF THE CURRENT RIP REPORT. 

7.1 West Toronto Area 

7.1.1 Station Capacity - Runnymede TS & Fairbank TS 

Runnymede TS and Fairbank TS are 115/27.6 kV transformer stations that supply the load demand in the 
west end of Toronto. The two stations are connected to the 115 kV Manby East transmission system and 
have been operating at or near their capacity limits for the last five years. THESL has managed growth by 
transferring loads to adjacent area stations. 

The area 2015 extreme weather peak load was 291 MW and exceeded the stations capacity of 285MW. 
The area is experiencing some re-development and the proposed Eglinton Crosstown Light Railway 
Transit (“LRT”) project by MetroLinx will add an additional 14 MW of load to Runnymede TS in 2021. 
Additional step down transformation capacity is required now to provide relief and be able to meet the 
forecast load demand. 

7.1.2 Line Capacity - Manby TS x Wiltshire TS 115kV circuits  

The Manby TS x Wiltshire TS four circuit 115kV tower line carries circuits K1W, K3W, K11W and 
K12W. These circuits supply Fairbanks TS, Runnymede TS and well as Wiltshire TS. Under Leaside area 
outage conditions, these circuits are also used to pick up all or parts of Dufferin TS and/or Bridgman TS 
loads. The total corridor capability is dependent on the Fairbanks TS and Runnymede TS load and the 
load picked up and is given in table below: 

Table 7-1 Manby x Wiltshire Corridor Capability 

Year 
Fairbanks TS, Runnymede 
TS, and Wiltshire TS Load 
Forecast (MW) 

Amount of Dufferin TS and 
Bridgman TS Load that 
can be picked up (MW) 

Total Corridor 
Capability (MW) 

2015 330 120 450
2019 349 97 446
2023 375 68 443
2027 390 46 436
2031 399 25 424
2035 406 10 416
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The timinng of the Manby TS x Wilt shire TS circuuits upgrade iis dependent on the backupp capability 
desired. Iff backup capaability is not cconsidered, thhe upgrade caan be deferredd to beyond 2 035. Howeveer, if 
at least 700MW of backk up capabilityy - equal to abbout half of DDufferin TS looad - is deemeed appropriatte, the 
upgrade wwould be defeerred to about 2023. 

FFigure 7-1 Wesst Toronto Ar ea - Fairbankk TS and Runnnymede TS 

7.1.3 RRecommendded Plan andd Current SStatus 

The Workking Group haas consideredd and reviewe d several optiions to providde additional transformatioon 
capacity i n West Toronnto area as paart of the Centtral Toronto IIRRP. Based uupon the reviiew, and conssistent 
with the IRRP Working Group recoommendation is to expand RRunnymede TTS by addingg two 115/27.66 kV 
50/83 MVVA transformeers and a 27.66kV switchyaard with six feeeders. This wwork is requirred to be 
completedd as early as ppossible. 

The Workking Group allso recommennds that the MManby TS to WWiltshire TS ttower line carrrying circuit s 
K1W/K3WW/K11W/K12W be also uupgraded at thhe same time. This option wwould maintaain the load 
transfer caapability betwween Leaside TS and the MManby TS undder emergenccy or outage cconditions in 
addition to supplying ffuture load groowth in the WWest Toronto Area. 

The estimmated total cosst of the workk is approximaately $90 M, which includdes $34 M forr the station wwork 
at Runnymmede TS, $166 M for the uppgrade of fourr 9.5 km longg circuits betwween Manby TTS and Wiltshhire 
TS and $440 M for distrribution faciliities by THESSL. The transmmission cost of $50M  is eexpected to bee 
recoveredd in accordancce with the TSSC. 

Hydro Onne has initiated developmennt work on thhe project covvering preparaation of estimmates and obtaaining 
of EA appprovals. The estimate is exxpected to be completed byy the end of QQ2 2016. It wwill also confirrm if 
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the targeteed in-service date of May 22019 for this project is achhievable. A S ection 92 appplication will be 
submittedd in 2016. 

7.2 Southwest T oronto Areaa 

7.2.1 Station Capaacity – Soutthwest Toroonto (Manbyy TS & Horrner TS) 

Manby TSS and Horner TS are two 2230/27.6 kV trransformer sttations supplyying the load demand in thhe 
southwestt end of Toronnto (see Figurre 7-2). Basedd on the curreent RIP forecaast the 400MWW combined 
station cappacity of the stations is forrecast to be exxceeded by suummer 2020. Additional s tep down 
transformmation is requiired to providde relief. 

Figure 7-2 Horner T S and Manby  TS Supply Area 

7.2.2 RRecommendded Plan andd Current SStatus. 

To addresss the need for additional step down trannsformation ccapacity in thee Southwest TToronto area, the 
Working Group’s reco mmended building a seconnd 230/27.6 kkV DESN at tthe existing HHorner TS sitee. 
Two 75/125MVA transsformers willl be installed aat the station along with a new 27.6kV switchyard. LLoad 
transfer ouut of Manby TTS to Hornerr TS is requireed to relieve MManby TS as the loading aat that station 
exceeds itts capacity. NNew distributiion feeder ties are requiredd to be built bbetween Manbby TS and Hoorner 
TS by THHESL. 
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The estimmated total cosst of the workk is about $53 M, which inccludes $34 M  for the statioon work at Hoorner 
TS and $119M for THEESL distributioon facilities. TThe transmisssion cost of $$34M  is expeected to be 
recoveredd in accordancce with the TSSC. 

Hydro Onne has initiated developmennt work on thhe project covvering preparaation of estimmates and obtaaining 
of EA appprovals at the request of THHESL. The ccurrent in-servvice date for tthe project  iss expected to be 
May 20200. 

7.3 DDowntown DDistrict 

7.3.1 Station Capaacity – JETCC2 Area 

The Toronnto Downtowwn Core area iis mainly suppplied by the tthree existing 115/13.8 kVV stations: Johhn TS, 
Esplanadee TS, and Terrauley TS. Joohn TS is connnected to the Manby Westt system whilee Esplanade TTS 
and Terauuley TS are feed from the 1115 kV Leaside / Hearn sys tem. (see Figgure 7-3) 

Figuure 7-3 Toron to Downtown  Supply Area 

John TS wwas built in thhe 1950’s andd the THESL switchgear att the station iss approachingg end of life. 
THESL iss building a new 115/13.8kkV owned trannsformer stattion, Copeland MTS in thee Downtown 

2 JETC denootes John TS, Essplanade TS, Terrauley TS, and CCopeland MTS wwhich jointly suppply the Downtoown District. 
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District near John TS with normal supplied from the 115 kV Manby West system.  The station first phase 
capacity will be around 130 MVA and it is expected to be in service in 2016.  Copeland MTS will provide 
a new source of supply to the area customers and facilitate the replacement of end of life switchgear at 
John TS. 

With the new Copeland MTS in-service in 2016, adequate transformation capacity will be available in the 
Downtown District till 2027. However, most of this capacity will be at John TS as 13.8kV buses at both 
Terauley TS and Esplanade TS are at or approaching capacity limits. THESL anticipates that the need for 
new transformation facility is more advanced due to limited spare feeder positions available at John TS 
for new customer connection and load transfer required to facilitate the refurbishment work at John TS. 
At the current pace of development in these areas, both bus and feeder position in the Downtown Core 
area are expected to be at or near capacity within five to ten years3. Specific issues identified by THESL 
Hydro are as follows: 

- By 2019 THESL forecasts that two busses will be overloaded (ie. loaded beyond 10 Day LTR) at 
George and Duke MS and two busses overloaded at John/Windsor TS. 

- By 2025 THESL forecasts that one bus will be overloaded at Copeland TS, two busses overloaded 
at George and Duke MS and three busses overloaded at John/Windsor TS. 

- At John/Windsor TS, four out of six busses have no spare feeder positions to connect new 
customers. One bus has a single spare feeder position and one bus has two spare feeder positions. 

- At George and Duke MS, one bus has no spare feeder positions and one bus has six spare feeder 
positions. 

- At Esplanade TS, there is only one  bus with  three spare feeder positions. 
- Once in service, Copeland TS is forecasted to have six and three spare positions on each its two 

busses, respectively. 

7.3.2 Recommended Plan and Current Status  

Based on the current information, the need to relieve the stations in Downtown District is expected to be 
beyond 2020.  However, the need date may get delayed or brought forward if the load growth in this area 
is slower or faster than currently anticipated. The Working Group recommends that this need and timing 
should be further refined by THESL through their distribution planning process and included in updates 
to the IRRP and RIP. The uptake of CDM and DG should be preserved and re-assessed. 

In the case where CDM and DG are deemed insufficient, building Copeland Phase 2 and installing 
additional transformers and two new buses at Copeland MTS site is the most cost effective way to meet 
the required THESL needs. The site and the high voltage switching facilities required to accommodate 
this expansion (Copeland Phase 2) are already included as part of the Copeland MTS Phase 1 
project.Copeland MTS is an underground station and is not located adjacent to residential land uses.  The 
THESL estimated  cost for Copeland MTS Phase 2 to be approximately $46 M. 

3 Further information may be found in THESL’s rate application EB-2014-0116 to the Ontario Energy Board 
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7.4 Traansmission LLine Capaccity – 230 kVV Richview TS to Manbby TS Corrridor 

7.4.1 DDescription 

The 230 kkV transmission corridor bbetween Richvview TS and MManby TS is the main suppply path for tthe 
Western SSector of Cenntral Toronto SSub-Region.  It also suppliies the load inn the southernn Mississaugaa and 
Oakville aareas via Mannby TS.  Alonng this Corriddor there are twwo double cirrcuit 230kV llines R1K/R22K 
and R13KK/R15K. In adddition the co rridor containns an idle douuble circuit 1115kV line. Figgure 7-4 showws the 
area suppllied by Richvview TS x Maanby TS circuuits. 

Figuree 7-4 Richvieww x Manby Suupply Area Maap 

The forecast loading onn the Richvieew TS to Mannby TS circuitts is given in Table 7-2 bellow for both tthe 
high growwth and low g rowth scenariios. The loadss include the 115 kV Manbby East, 115 kkV Manby WWest, 
230 kV MManby, and 2330 kV Oakvillle-Cooksvillee loads. The nneed date for pproviding reliief is 2020 fo r the 
high growwth scenario aand 2023 for tthe low growtth scenario. 

Table 7-2 also shows thhe effect of MMetrolinx Mimmico TPS on the need datee for relief. Inn both scenari os, 
relief is reequired by 20020. The magnnitude of Mettrolinx load iss large enoughh to trigger thhe reinforcemment. 

Again, duue to the largee incremental load from Miimico TPS, CCDM will not be sufficient  to help elimminate 
or even deefer the need date for the ttransmission reinforcemennt. Transmisssion reinforceement is requiired 
to be impllemented befofore the Mimicco TPS can be connected. 
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Table 7-2 Coincident RIP MW Load Forecast for Richview TS x Manby TS Area 

Limit 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 

Base - Without Metrolinx Mimico TPS load 

High Growth 1540 1456 1488 1536 1580 1617 1646 1674 1698 1722 1742 1763 

Low Growth 1540 1456 1481 1503 1530 1544 1557 1566 1572 1577 1597 1617 

With Metrolinx Mimico TPS load 

High Growth 1540 1456 1488 1536 1640 1697 1726 1754 1778 1802 1822 1843 

Low Growth 1540 1456 1481 1503 1590 1624 1637 1646 1652 1657 1677 1697 

7.4.2 Alternatives Considered 

The following alternatives are currently under consideration: 

Upgrade four existing 230kV Richview TS x Manby TS circuits: Re-conductor with higher-capacity 
conductors on existing towers.  Hydro One will check the feasibility of this option without major tower 
modifications and also in terms of outages arrangement. The estimated total cost of this option is about 
$16M, assuming that no major tower modifications and no bypass lines during re-conductoring are 
required. 

Rebuild existing 115kV Richview TS x Manby TS line: Rebuild the existing idle 115 kV double-circuit 
line as a 230kV double-circuit line.  The new 230 kV line is to share the existing terminations for  circuits 
R2K and R15K at Richview TS and Manby TS. The ampacity of the new conductors are to be equal to or 
better than that of the existing circuits, effectively doubling the ampacity of R2K and R15K.  This 
alternative requires the replacement of all the existing 115 kV towers with 230 kV towers. The estimated 
total cost of this option is about $19.5M. 

Build two new 230 kV Richview TS  x Manby TS circuits: Similar to the second alternative above, 
rebuild the two existing idle 115 kV double-circuit line as a 230kV double-circuit line.  New terminations 
for these circuits are required at Richview TS and Manby TS.  The ampacity of the new conductors are to 
be equal to or better than that of the existing circuits.  This alternative not only provides higher 
transmission capacity but also increases the supply reliability to the Central Downtown and Southwest 
GTA area. The estimated total cost of this option is around $39.5M due to the extra station work required 
at the Richview TS and Manby TS. 

Extend the Cooksville TS x Oakville TS line to Trafalgar TS: Extend the Cooksville TS x Oakville TS 
230kV double circuit line B15C/B16C  about 8km to Trafalgar TS where new 230kV switching facilties 
are also required. This alternative increases supply capacity and reliability to Southwest GTA area from 
Trafalgar TS, and thus alleviates the loading on the Richview x Manby corridor. The total estimated cost 
of this line and station work is around $54M. 

39 



Metro Toronto – Regional Infrastructure Plan January 12, 2016 

CDM & DG: According to Central Toronto IRRP report, the potential DG development, targeted demand 
response and the potential incremental demand response in these areas supplied by Manby TS may defer 
the need for this transmission reinforcement by several years, depending on the load growth rate.  
However, with Mimico TPS  connected near Horner TS, these targeted and potential incremental demand 
response will not be adequate due to the size of the extra load added by the TPS. 

The Maintain Status Quo or Do Nothing alternative was not considered as it does not provide relief for 
the Richview x Manby transmission lines. 

7.4.3 Recommended Plan and Current Status  

The Metrolinx Mimico TPS information is new and was provided as part of the RIP after the IRRP was 
completed in April 2015.  If this TPS is going to be in-service as planned in 2020, CDM initiatives will 
not effectively defer the need date for this transmission corridor because of the size of the additional load. 
Therefore, upgrading the existing Richview x Manby corridor or new supply path for the areas served by 
Manby TS will be required before the Metrolinx Mimico TPS can be connected. 

The Trafalgar x Oakville line alternative, at $54M, is the highest cost alternative ($14.5M higher than the 
next most expensive alternative) and there is a risk that it may not be able to be completed in time to 
connect the the Metrolinx Mimico TPS in 2020. This alternative may also trigger the need for additional 
transformation facilities and thus would incur additional costs.  

As a result, Working Group recommends that Hydro One proceed with the development and estimate 
work on the first three alternatives listed in Section 7.4.2  in 2016.  Both EA and Section 92 approvals 
will be required and it is expected to take at least 3-4 years for the implementation of a wire solution. The 
Working Group will select the preferred alternative by December 2016. Hydro One will then plan to 
initiate project execution by summer 2018 in order to enable the connection of MetroLinx Mimico TPS 
by summer 2020. 

7.5 Transmission Line Capacity – Circuit C10A (Duffin Jct. to Agincourt Jct) 

C10A is a 20 km long radial circuit in Metro Toronto Northern Sub-Region from Cherrywood TS 
supplying Agincourt TS and Cavanagh MTS.  The Metro Toronto Northern Sub-Region NA identified 
that the capacity of this circuit was thermally limited by a section approximately 4 km long between 
Duffin Jct. and Agincourt Jct. The flow on this section of the circuit might exceed its long-term 
emergency (LTE) rating under summer peak load conditions following certain contingencies. 

A preliminary study based on the old field survey data was done in July 2015.  The old record showed 
that the LTE rating was limited by some underbuilds along the line section. A new field survey was then 
carried out in October 2015.  It was discovered that the aforementioned underbuilds had been previously 
removed, and the LTE rating of this line section should be 840A. The record is being updated. No further 
action is required. 
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7.6 Breaker Failure at Manby TS 

7.6.1 Description 

The failure of any of the Manby TS breakers A1H4 and H1H4 in the Manby West 230kV yard and the 
breaker H2H3 in the Manby east 230kV yard can cause the outage of any two of the three 230/115kV 
autotransformers at either the west  or east yard of Manby TS. This may result in the overload of the 
remaining autotransformer.  Based on the Coincident RIP Forecast the need date for the work is summer 
2018 and summer 2021 for Manby West and Manby East respectively. 

7.6.2 Recommended Plan and Current Status 

The Working Group has recommended that installation of a Special Protection Scheme (SPS) is the most 
cost effective means to mitigate the breaker failure risk. 

Hydro One is working on the development and estimate work for the SPS at Manby TS. The preliminary 
estimate for this work is approximately $2M and this will be updated when the development work is 
complete by summer 2016.  The planned in-service of this work is summer 2018. 

7.7 Breaker Failure at Leaside TS 

The failure of breaker L14L15 at Leaside TS can cause the outage of two of the Leaside TS to Bridgman 
TS circuits. This may result in the loss of Transformers T11, T12, T14 and T15 at Bridgman TS. Under 
this scenario, two of the four LV buses will be lost by configuration. Only transformer T13 remains in 
service and supplies buses HLA1 and HLA7. 

The 15 minute LTR for the X and Y windings of Transformer T13 is 55MVA. Therefore, as long as the  
loading on the HLA1 and HLA7 does not exceed the 15 minutes LTR,  the operator can take action to 
reduce load to within transformer LTE ratings. 

A new normally open switch is being installed at Bridgman TS as part of the Leaside-Bridgman 
Transmission Reinforcement project. This new switch can be closed remotely following the loss of the 
circuit L15W to resupply the two Bridgman transformers from the circuit L13W. This will alleviate the 
loading of the transformer T13 and the circuit L18W. and any possible voltage issue at Bridgman TS. 
Therefore, no investment is recommended. 
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7.8 Cherrywood to Leaside (CxL) Double Circuit Contingencies 

Double circuit contingencies involving the lines C2L/C3L or C16L/C17L from Cherrywood TS to 
Leaside TS (CxL) can result in the loss of two of the three 230/115kV autotransformers on the same half 
of Leaside TS. The long-term emergency rating of the remaining autotransformer may be exceeded if 
only a single combustion unit at the Portland Energy Centre (PEC) is available, coincident with either of 
the abovementioned double contingencies during peak load condition. 

The Working Group recommends that no further work is required in the near- and mid-term as there is 
already an existing operating instruction in place to cover the overload issue of the remaining Leaside 
autotransformer by closing the 115kV bus-tie at Leaside TS. 

7.9 Load Restoration – Northern Sub-Region (Bathurst TS, Fairchild TS, Leslie TS) 

Bathurst TS, Fairchild TS, and Leslie TS are supplied by the 230 kV Richview x Cherrywood x Parkway 
system in the Metro Toronto Northern Sub-Region.  Following two circuit contingencies, approximately 
240-300 MW of load during summer peak time could be lost during each contingency scenario, as 
follows: 

Table 7-3 Maximum Load Loss during Two Circuit Contingencies 

Double Element

Contingency 

Station 

Connected 

Non-Coincident Load Forecast (MW) 

2015 2025 

P22R + C18R Bathurst TS 271 279 

C18R + C20R Fairchild TS 292 301 

P21R + C5R Leslie TS 239 249 

There are currently no existing transmission switching facilities to allow load restoration immediately. 
Partial load could be restored via distribution transfer to the nearby stations.  

For Bathurst and Leslie cases, the stations are supplied by circuits on separate transmission lines for all or 
most sections. The probability of occurrence of overlapping outages on circuits on different tower lines is 
extremely low.  The supplied circuits for Fairchild TS are on common tower for two-third of the line 
(approximately 32km). 

Based on the outage records in the past 25 years there has been no incidence of any double contingencies 
described above. 

A single transformer station would require four motorized disconnect switches to be useful. Typical cost 
for installing these transmission switching facilities per station would be between $8-10M. 

Based on the low probability of frequency of such events versus the high mitigation cost, the Working 
Group recommendation is that no further action is required. 
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7.10 Long Term Needs 

Four longer term needs had been identified in the Central Toronto IRRP as follows: 

 Transmission Line Capacity – 115 kV Manby West To Riverside Junction  

 Transformation Capacity – 230/115 kV Manby TS  

 Transformation Capacity – 230/115 kV Leaside TS 

 Leaside TS x Wiltshire TS 115kV circuits  

Loading on Manby TS and the Manby TS x Riverside Junction circuit are within ratings over the study 
period under the Coincident RIP forecast. The Working Group recommendation is that no further action is 
required. 

The Leaside TS transformer and the Leaside TS x Wiltshire circuits will require relief in the long term.   
This issue will be considered in the next planning cycle. The Working Group recommendation is that no 
further action is required. However, Hydro One and IESO will continue to monitor loads and initiate 
necessary relief measures, if required. 
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8. CONCLUSIONS AND NEXT STEPS  

THIS REGIONAL INFRASTRUCTURE PLAN REPORT CONCLUDES THE 
REGIONAL PLANNING PROCESS FOR THE METRO TORONTO REGION. 
THIS REPORT MEETS THE INTENT OF THE PROCESS DESCRIBED IN 
SECTION 2 WHICH IS ENDORSED BY THE OEB AND MANDATED IN THE 
TSC AND DSC. 

This RIP report addresses regional needs identified in the earlier phases of the Regional Planning process 
and any new needs identified during the RIP phase. These needs are summarized in the Table 8-1 below. 

Table 8-1 Regional Plans – Needs Identified in the Regional Planning Process 

No. Need Description 
I Supply Security – Breaker Failure at Manby West & East TS 
II West Toronto Area - Station Capacity and Line Capacity 
III Southwest Toronto - Station Capacity 
IV Downtown District - Station Capacity 
V 230 kV Richview x Manby Corridor– Line Capacity 
VI Leaside Autotransformers 
VII Line Capacity – 115 kV Leaside x Wiltshire Corridor  

Next Steps, Lead Responsibility, and Timeframes for implementing the wires solutions for the near-term 
and mid-term needs are summarized in the Table 8-2 below. Investments to address the long-term needs 
where there is time to make a decision (Need No. VI & VII), will be reviewed and finalized in the next 
regional planning cycle. 

Table 8-2 Regional Plans – Next Steps, Lead Responsibility and Plan In-Service Dates 

Id Project Next Steps 
Lead 
Responsibility 

I/S 
Date 

Est. 
Cost 

Needs 
Mitigated 

1 Manby SPS 
Transmitter 
to carry out 
the work 

Hydro One 2018 $2M I 

2 
Runnymede Expansion & 
115 kV Manby x Wiltshire 
Corridor Upgrade 

Transmitter to 
carry out the work 

Hydro One 2019 $90M II 

3 Horner Expansion 
Transmitter to 
carry out the work 

Hydro One 2020 $53M III 

4 
230 kV Richview x Manby 
Corridor Upgrade 

Transmitter to 
carry out the work 

Hydro One 2020 
$20-
40M 

V 

5 Copeland Phase 2 
LDC to carry out 
work & monitor 
growth 

THESL 2020+ $46M IV
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In accordance with the Regional Planning process, the Regional Planning cycle should be triggered every 
five years. The next planning cycle for the Metro Toronto Region is expected to be started in 2018. 
However, the Region will continue to be monitored and should there be a need that emerges due to a 
change in load forecast or any other reason, the regional planning cycle will be started earlier to address 
the need. 
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Appendix A. Stations in the Metro Toronto Region  

Station (DESN) Voltage (kV) Supply Circuits 

Agincourt TS T5/T6 230/27.6 C4R/C10A 

Basin TS T3/T5 115/13.8 H3L/H1L 

Bathurst TS T1/T2 230/27.6 P22R/C18R 

Bathurst TS T3/T4 230/27.6 P22R/C18R 

Bermondsey TS T1/T2 230/27.6 C17L/C14L 

Bermondsey TS T3/T4 230/27.6 C17L/C14L 

Bridgman TS T11/T12/T13/T14/T15 115/13.8 L13W/L15W/L14W 

Carlaw TS T1/T2 115/13.8 H1L/H3L 

Cecil TS T1/T2 115/13.8 Cecil Buses H & P 

Cecil TS T3/T4 115/13.8 Cecil Buses P & H 

Charles TS T1/T2 115/13.8 L4C/L9C 

Charles TS T3/T4 115/13.8 L12C/L4C 

Dufferin TS T1/T3 115/13.8 L13W/L15W 

Dufferin TS T2/T4 115/13.8 L13W/L15W 

Duplex TS T1/T2 115/13.8 L16D/L5D 

Duplex TS T3/T4 115/13.8 L5D/L16D 

Ellesmere TS T3/T4 230/27.6 C2L/C3L 

Esplanade TS T11/T12/T13 115/13.8 H2JK/H10EJ(C5E)/H9EJ(C7E) 

Fairbank TS T1/T3 115/27.6 K3W/K1W 

Fairbank TS T2/T4 115/27.6 K3W/K1W 

Fairchild TS T1/T2 230/27.6 C18R/C20R 
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Fairchild TS T3/T4 230/27.6 C18R/C20R 

Finch TS T1/T2 230/27.6 C20R/P22R 

Finch TS T3/T4 230/27.6 P21R/C4R 

Gerrard TS T1/T3/T4 115/13.8 H3L/H1L 

Glengrove TS T1/T3 115/13.8 D6Y/L2Y 

Glengrove TS T2/T4 115/13.8 D6Y/L2Y 

Horner TS T3/T4 230/27.6 R13K/R2K 

John TS T1/T2/T3/T4 115/13.8 John Buses K1 & K2 & K3 & K4 

John TS T5/T6 115/13.8 John Buses K1 & K4 

Leaside TS T19/T20/T21 13.8 230/13.8 C2L/C3L/C16L 

Leaside TS T19/T20/T21 27.6 230/27.6 C2L/C3L/C16L 

Leslie TS T1/T2 13.8 230/13.8 P21R/C5R 

Leslie TS T1/T2 27.6 230/27.6 P21R/C5R 

Leslie TS T3/T4 230/27.6 P21R/C5R 

Main TS T3/T4 115/13.8 H7L/H11L 

Malvern TS T3/T4 230/27.6 C4R/C5R 

Manby TS T13/T14 230/27.6 Manby W Buses A1 & H1 

Manby TS T3/T4 230/27.6 Manby W Buses A1 & H1 

Manby TS T5/T6 230/27.6 Manby E Buses H2 & A2 

Rexdale TS T1/T2 230/27.6 V74R/V76R 

Richview TS T1/T2 230/27.6 Richview Buses H1 & A1 

Richview TS T5/T6 230/27.6 V74R/V72R 

Richview TS T7/T8 230/27.6 Richview Buses H2 & A2 

Runnymede TS T3/T4 115/27.6 K12W/K11W 
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Scarboro TS T21/T22 230/27.6 C14L/C2L 

Scarboro TS T23/T24 230/27.6 C15L/C3L 

Sheppard TS T1/T2 230/27.6 C16L/C15L 

Sheppard TS T3/T4 230/27.6 C15L/C16L 

Strachan TS T12/T14 115/13.8 H2JK/K6J 

Strachan TS T13/T15 115/13.8 K6J/H2JK 

Terauley TS T1/T4 115/13.8 C7E/C5E 

Terauley TS T2/T3 115/13.8 C7E/C5E 

Warden TS T3/T4 230/27.6 C14L/C17L 

Wiltshire TS T1/T6 115/13.8 K1W/K3W (Wiltshire Buses H1 & H3) 

Wiltshire TS T2/T5 115/13.8 K1W/K3W (Wiltshire Buses H1 & H3) 

Wiltshire TS T3/T4 115/13.8 K1W/K3W (Wiltshire Buses H1 & H3) 

Cavanagh MTS T1/T2 230/27.6 C20R/C10A 

IBM Markham CTS T1/T2 230/13.8 P21R/P22R 

Markham MTS #1 T1/T2 230/27.6 P21R/P22R 

Copeland MTS T1/T3 (Future) 115/13.8 D11J/D12J 
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Appendix B. Transmission Lines in the Metro Toronto Region 

Location Circuit Designations Voltage (kV) 

Richview x Manby R1K, R2K, R13K, R15K 230 

Richview x Cooksville R24C 230 

Manby x Cooksville K21C, K23C 230 

Cherrywood x Leaside C2L, C3L, C14L, C15L, C16L, C17L 230 

Cherrywood x Richview C4R, C5R, C18R, C20R 230 

Cherrywood x Agincourt C10A 230 

Parkway x Richview P21R, P22R 230 

Claireville x Richview V72R, V73R, V74R, V76R, V77R, V79R 230 

Manby East x Wiltshire K1W, K3W, K11W, K12W 115 

Manby West x John K6J, K13J, K14J 115 

Manby West x John x Hearn H2JK 115 

John x Esplanade x Hearn H9EJ, H10EJ 115 

Esplanade x Cecil C5E, C7E 115 

Hearn x Cecil x Leaside H6LC, H8LC 115 

Hearn x Leaside H1L, H3L, H7L, H11L 115 

Leaside x Charles L4C 115 

Leaside x Cecil L9C, L12C 115 

Leaside x Duplex L5D, L16D 115 

Leaside x Glengrove L2Y 115 

Duplex x Glengrove D6Y 115 
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Appendix C. Distributors in the Metro Toronto Region 

Distributor Name Station Name 
Connection 
Type 

Toronto Hydro-Electric System Limited 

Agincourt TS Tx 

Basin TS Tx 

Bathurst TS Tx 

Bermondsey TS Tx 

Bridgman TS Tx 

Carlaw TS Tx 

Cecil TS Tx 

Charles TS Tx 

Dufferin TS Tx 

Duplex TS Tx 

Ellesmere TS Tx 

Esplanade TS Tx 

Fairbank TS Tx 

Fairchild TS Tx 

Finch TS Tx 

Gerrard TS Tx 

Glengrove TS Tx 

Horner TS Tx 

John TS Tx 

Leaside TS Tx 

Leslie TS Tx 

Main TS Tx 

Malvern TS Tx 

Manby TS Tx 

Rexdale TS Tx 

Richview TS Tx 

Runnymede TS Tx 

Scarboro TS Tx 

Sheppard TS Tx 

Strachan TS Tx 

Terauley TS Tx 

Warden TS Tx 

Wiltshire TS Tx 

Cavanagh MTS Tx 

Copeland MTS (Future) Tx 
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Hydro One Networks Inc. (Dx) 

Agincourt TS Tx 

Fairchild TS Tx 

Finch TS Tx 

Leslie TS Tx 

Malvern TS Tx 

Richview TS Tx 

Sheppard TS Tx 

Warden TS Tx 

PowerStream Inc. 

Agincourt TS Dx 

Fairchild TS Dx 

Finch TS Dx 

Leslie TS Dx 

Veridian Connections Inc. 
Malvern TS Dx 

Sheppard TS Dx 

Enersource Hydro Mississauga Inc. Richview TS Dx 
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Appendix D. Metro Toronto Regional Load Forecast (2015-2035) 

Table D-1 Non-Coincident RIP Forecast (High Demand Growth) 

 LTR 2015 2016 2017 2018 2019 2020 2021 2023 2025 2027 2029 2031 2033 2035 
Central 115kV Lea115 Basin 84 57 60 64 67 68 69 70 71 73 75 77 79 81 83

Bridgman 179 174 177 179 181 182 183 184 185 187 189 191 193 195 198 
Carlaw 131 65 66 68 70 71 73 74 72 71 72 75 78 80 82 
Cecil 204 168 169 171 173 175 177 178 181 183 186 190 193 196 199 
Charles 200 151 153 156 158 159 161 162 165 167 170 172 173 177 181 
Dufferin 161 141 144 147 149 150 150 150 152 154 156 158 159 161 163 
Duplex 121 103 105 107 109 110 111 112 114 116 118 121 123 125 127 
Esplanade 177 169 170 172 173 176 178 180 185 190 196 201 206 210 215 
Gerrard 62 44 45 46 48 49 50 51 63 78 88 90 92 93 94 
Glengrove 84 55 57 58 59 60 60 61 62 63 64 66 67 68 69 
Main 72 65 64 63 62 63 64 66 65 65 66 69 72 75 77 
Terauley 205 187 191 196 201 205 209 213 217 220 224 230 236 240 245 

ManbyE115-13.8 Wiltshire 113 67 68 69 70 70 71 72 72 72 72 73 74 75 76 
ManbyE115-27.6 Runnymede 109 116 118 120 122 122 123 123 125 126 128 129 131 132 133 

Runnymede -LRT 0  0  0  0  0  0  0  14  18  23  26  26  26  26  26  
Fairbank 176 175 178 181 184 186 187 188 190 193 195 197 199 201 203 

ManbyW115 Copeland 111 0 0 86 102 102 102 102 106 111 113 113 113 113 113 
John 246 276 276 189 189 192 195 198 202 206 209 213 218 221 225 
Strachan 161 130 133 135 138 139 141 143 145 146 149 152 154 156 157 

Central 115kV Total 2595 2143 2175 2206 2255 2279 2303 2341 2390 2444 2495 2540 2587 2626 2666 
Eastern 230kV CxL230 Bermondsey 348 194 196 198 200 200 200 200 202 203 204 206 207 209 210 

Ellesmere 189 169 171 173 175 175 175 175 176 177 178 180 181 182 183 
Leaside 210 156 158 159 161 161 161 161 163 165 166 168 170 172 174 
Scarboro 340 222 225 227 230 230 230 230 231 233 234 236 238 239 241 
Sheppard 204 170 170 171 171 171 171 171 173 174 175 176 178 179 180 
Warden 183 126 128 129 130 130 130 130 131 132 133 134 135 136 137 

Metrolinx Metrolinx - Warden 0 0 0 0 0 0 40 60 80 80 80 80 80 80 80 
Eastern 230kV Total 1474 1037 1047 1057 1067 1067 1107 1127 1155 1164 1172 1180 1189 1197 1206 
Northern 230kV CxR Agincourt 174 95 97 99 101 102 103 104 104 105 106 107 107 108 109 

Bathurst 334 271 272 274 275 275 275 275 277 279 281 283 285 287 289 
Cavanagh 157 141 141 141 142 142 142 142 143 144 145 146 147 148 149 
Fairchild 357 292 293 295 297 297 297 297 299 301 303 306 308 310 312 
Finch 363 289 292 295 298 298 298 298 300 302 304 306 309 311 313 
Leslie 325 239 241 244 246 246 246 246 248 249 251 253 255 256 258 
Malvern 176 106 106 107 107 107 107 107 108 109 109 110 111 112 113 

Northern 230kV Total 1885 1433 1444 1455 1466 1467 1468 1469 1479 1490 1500 1511 1521 1532 1543 
Western 230kV Manby230 Horner 179 144 146 148 150 151 152 153 155 157 157 156 155 157 159 

Manby 221 232 236 240 244 246 249 251 255 259 265 273 282 286 290 
Metrolinx Metrolinx - Cityview 0 0 0 0 0 0 40 60 80 80 80 80 80 80 80 

Metrolinx - Mimico 0 0 0 0 0 0 40 60 80 80 80 80 80 80 80 
Rich230 Rexdale 187 135 135 135 135 134 133 132 133 134 135 136 137 138 139 

Richview T1T2EZ 154 130 131 131 131 130 129 128 129 130 131 132 133 134 135 
Richview T5T6JQ 188 109 110 110 110 109 108 108 108 109 110 111 111 112 113 
Richview T7T8BY 113 54 54 54 54 54 54 53 54 54 54 55 55 56 56 

Western 230kV Total
Grand Total 

1042
6995 

805
5419 

811 
5477 

818
5537 

825
5613 

825
5638 

905
5783 

945
5883 

994
6019 

1003
6100 

1013 
6180 

1023
6254 

1034
6331 

1043 
6398 

1052 
6466 
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Table D-2 Coincident RIP Forecast (High Demand Growth) 

 LTR 2015 2016 2017 2018 2019 2020 2021 2023 2025 2027 2029 2031 2033 2035
Central 115kV Lea115 Basin 84 52 55 58 61 62 63 63 65 66 68 70 72 73 75

Bridgman 179 171 173 175 177 179 180 181 182 183 185 187 189 192 194 
Carlaw 131 61 63 65 67 68 69 70 69 68 68 71 74 76 78 
Cecil 204 152 154 156 158 159 161 162 165 167 170 173 176 178 181 
Charles 200 150 152 155 157 159 160 161 164 166 169 171 172 176 180 
Dufferin 161 139 142 144 147 147 148 148 150 152 153 155 157 159 160 
Duplex 121 103 105 107 109 110 111 112 114 116 118 121 123 125 127 
Esplanade 177 169 170 172 173 176 178 180 185 190 195 200 206 210 215 
Gerrard 62 44 45 46 47 48 49 50 62 77 87 89 91 92 93 
Glengrove 84 52 53 55 56 57 57 58 59 60 61 62 64 64 65 
Main 72 59 59 58 57 58 59 60 60 60 61 64 67 69 71 
Terauley 205 187 191 196 201 205 209 213 217 220 224 230 236 240 245 

ManbyE115-13.8 Wiltshire 113 61 61 62 63 64 64 65 65 65 65 66 67 68 69 
ManbyE115-27.6 Runnymede 109 96 98 99 101 101 102 102 103 105 106 107 109 110 110 

Runnymede -LRT 0  0  0  0  0  0  0  14  18  23  26  26  26  26  26  
Fairbank 176 174 177 179 183 184 185 186 188 191 193 195 197 199 201 

ManbyW115 Copeland 111 0 0 86 102 102 102 102 106 111 113 113 113 113 113 
John 246 267 266 179 179 182 185 188 191 195 199 202 206 210 213 
Strachan 161 130 133 135 138 139 141 143 145 146 149 152 154 156 157 

Central 115kV Total 2595 2067 2097 2128 2176 2198 2222 2259 2307 2359 2409 2453 2498 2536 2575 
Eastern 230kV CxL230 Bermondsey 348 194 196 198 200 200 200 200 202 203 204 206 207 209 210 

Ellesmere 189 154 155 157 159 159 159 159 160 161 162 163 164 166 167 
Leaside 210 154 156 158 159 159 159 159 161 163 165 167 168 170 172 
Scarboro 340 220 222 225 227 227 227 227 229 230 232 234 235 237 239 
Sheppard 204 164 164 165 165 165 165 165 166 168 169 170 171 172 174 
Warden 183 125 126 127 129 129 129 129 130 130 131 132 133 134 135 

Metrolinx Metrolinx - Warden 0  0  0  0  0  0  40  60  80  80  80  80  80  80  80  
Eastern 230kV Total 1474 1010 1020 1030 1040 1040 1080 1100 1128 1136 1144 1152 1160 1168 1176 
Northern 230kV CxR Agincourt 174 95 97 99 101 102 103 104 104 105 106 107 107 108 109 

Bathurst 334 245 247 248 249 249 249 249 251 253 255 257 258 260 262 
Cavanagh 157 119 119 119 120 120 120 120 120 121 122 123 124 125 126 
Fairchild 357 256 257 259 260 260 260 260 262 264 266 268 270 272 273 
Finch 363 273 276 278 281 281 281 281 283 285 287 289 291 293 295 
Leslie 325 223 225 227 229 229 229 229 231 233 234 236 238 239 241 
Malvern 176 106 106 106 107 107 107 107 108 108 109 110 111 111 112 

Northern 230kV Total 1885 1317 1327 1337 1347 1348 1349 1351 1360 1370 1379 1389 1399 1408 1418 
Western 230kV Manby230 Horner 179 129 131 133 135 136 137 138 140 141 142 141 139 141 143 

Manby 221 232 236 240 244 246 249 251 255 259 265 273 282 286 290 
Metrolinx Metrolinx - Cityview 0  0  0  0  0  0  40  60  80  80  80  80  80  80  80  

Metrolinx - Mimico 0  0  0  0  0  0  40  60  80  80  80  80  80  80  80  
Rich230 Rexdale 187 133 133 133 133 132 131 130 131 132 133 134 135 136 137 

Richview T1T2EZ 154 128 128 129 129 128 127 126 127 128 129 130 131 131 132 
Richview T5T6JQ 188 107 107 108 108 107 106 106 106 107 108 109 109 110 111 
Richview T7T8BY 113 52 52 52 52 52 51 51 51 52 52 53 53 53 54 

Western 230kV Total 
Grand Total 

1042 
6995 

782
5176 

788
5232 

794
5289 

801 
5363 

801
5388 

881 
5532 

921 
5631 

970 
5765 

979 
5843 

988 
5920 

998
5992 

1009 
6066 

1018 
6131 

1027
6196 
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Appendix E. List of Acronyms 

Acronym 
A

Description 
Ampere 

BES Bulk Electric System
BPS Bulk Power System
CDM Conservation and Demand Management 
CIA Customer Impact Assessment 
CGS Customer Generating Station 
CTS Customer Transformer Station 
DESN Dual Element Spot Network
DG Distributed Generation
DSC Distribution System Code 
GS Generating Station
GTA Greater Toronto Area
HV High Voltage 
IESO Independent Electricity System Operator
IRRP Integrated Regional Resource Plan 
kV Kilovolt
LDC Local Distribution Company
LP Local Plan
LTE Long Term Emergency 
LTR Limited Time Rating
LV Low Voltage
MTS Municipal Transformer Station
MW Megawatt
MVA Mega Volt-Ampere
MVAR Mega Volt-Ampere Reactive
NA Needs Assessment
NERC North American Electric Reliability Corporation 
NGS Nuclear Generating Station
NPCC Northeast Power Coordinating Council Inc. 
NUG Non-Utility Generator
OEB Ontario Energy Board 
OPA Ontario Power Authority 
ORTAC Ontario Resource and Transmission Assessment Criteria 
PF Power Factor
PPWG Planning Process Working Group 
RIP Regional Infrastructure Plan
ROW Right-of-Way
SA Scoping Assessment
SIA System Impact Assessment 
SPS Special Protection Scheme
SS Switching Station
TS Transformer Station
TSC Transmission System Code 
UFLS Under Frequency Load Shedding 
ULTC Under Load Tap Changer 
UVLS Under Voltage Load Rejection Scheme 
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