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¢ Hydro One Brampton

e Milton Hydro
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The Northwest Greater Toronto Area Working Group assessed the adequacy of electricity
supply to customers in the Northwest Greater Toronto Area Sub-Region over a 20-year period;
developed a flexible, comprehensive, integrated plan that considers opportunities for
coordination in anticipation of potential demand growth scenarios and varying supply
conditions in the Northwest Greater Toronto Area Sub-Region; and developed an
implementation plan for the recommended options, while maintaining flexibility in order to

accommodate changes in key assumptions over time.

Northwest Greater Toronto Area Working Group members agree with the IRRP’s
recommendations and support implementation of the plan through the recommended actions.
Northwest Greater Toronto Area Working Group members do not commit to any capital
expenditures and must still obtain all necessary regulatory and other approvals to implement

recommended actions.
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1. Introduction

This Integrated Regional Resource Plan (“IRRP”) addresses the electricity needs of the Northern
sub-region of the West Greater Toronto Area Region (“NW GTA” or “Northwest GTA”) over
the next 20 years. The report was prepared by the Independent Electricity System Operator
(“IESO”) on behalf of a Technical Working Group composed of the IESO, Hydro One Brampton,
Milton Hydro, Halton Hills Hydro, Hydro One Distribution and Hydro One Transmission
(“Working Group”).

The NW GTA sub-region includes the municipalities of Brampton, Milton, Halton and the
southern portion of Caledon. The other sub-region within the West Greater Toronto Area
Region — Southwest GTA —underwent a Needs Screening and Scoping Assessment, which
determined that needs in the area existed, but that they would be best addressed by the
applicable distributors and transmitter for local capacity needs and through a bulk planning

study for local restoration needs, rather than through an IRRP process.

Over the last 10 years, electrical demand in this sub-region has grown on average by 2.2% per
year. Increasing electrical demand in densely populated urban areas and high growth rates in
greenfield residential and commercial/industrial subdivisions have made this sub-region’s
growth rate one of the highest in Ontario. The official plans issued by the sub-region’s
municipalities indicate that this growth is expected to continue over the next 20 years in
accordance with the province’s “Places to Grow” policy.! There is a strong need for integrated
regional electricity planning to ensure that the electricity system can support the pace of

development in the long term.

In Ontario, planning to meet the electrical supply and reliability needs of a large area or region
is done through regional electricity planning, a process that was formalized by the Ontario
Energy Board (“OEB” or “Board”) in 2013. In accordance with the OEB regional planning
process, transmitters, distributers and the IESO are required to carry out regional planning

activities for the 21 electricity planning regions at least once every five years.

This IRRP identifies and co -ordinates the options to meet customer needs in the subregion over
the next twenty years. Specifically, this IRRP identifies investments for immediate

implementation to meet near- and medium-term needs in the region, respecting the lead time

1 Growth Plan for the Greater Golden Horseshoe, June 2013 Consolidated,
https://www.placestogrow.ca/index.php?option=com_contenté&task=view&id=359&Itemid=14

Page 1 of 79



for development. This IRRP also identifies options to meet long-term needs, but given forecast
uncertainty, the potential for technological change and the longer development lead-time, the
plan maintains flexibility for long-term options and does not commit specific projects at this
time. Instead, the long-term plan identifies near-term actions to develop alternatives and
engage with the community, to gather information and lay the groundwork for future options.
These actions are intended to be completed before the next IRRP cycle, scheduled for 2020 or
sooner, depending on demand growth, so that the results can inform a decision should one be

needed at that time.
This report is organized as follows:

e A summary of the recommended plan for NW GTA is provided in Section 2

e The process and methodology used to develop the plan are discussed in Section 3

e The context for electricity planning in NW GTA and the study scope are discussed in
Section 4

¢ Demand forecast scenarios, as well as conservation and distributed generation
assumptions, are described in Section 5

e Near- and long-term electricity needs in NW GTA are presented in Section 6

e Alternatives and recommendations for meeting near- and medium-term needs are
addressed in Section 7

e Options for meeting long-term needs are discussed and near-term actions to support
development of the long-term plan are provided in Section 8

¢ A summary of community, aboriginal and stakeholder engagement to date in
developing this IRRP and moving forward is provided in Section 9

e A conclusion is provided in Section 10.
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2. The Integrated Regional Resource Plan

The Northwest GTA IRRP addresses the region’s electricity needs over the next 20 years based
on the IESO’s Ontario Resource and Transmission Assessment Criteria (“ORTAC”). The IRRP
identifies needs that are forecast to arise in the near and medium term (0-10 years) and in the
longer term (10-20 years). These two planning horizons are distinguished in the IRRP to reflect
the level of commitment required over these time horizons. Plans for both timeframes are
coordinated to ensure consistency. The IRRP was developed based on consideration of
planning criteria, including reliability, cost and feasibility, and, in the near-term, it seeks to
maximize the use of the existing electricity system where it is economic to do so. The NW GTA

sub-region is highlighted in green in Figure 2-1, below.

Figure 2-1: West GTA Northern Sub-region (NW GTA)

Sub - Region
L4 % N

s

Vaughan

For the near and medium term, the IRRP identifies specific investments to be implemented.
This is necessary to ensure that they are in service in time to address the region’s more urgent

needs, respecting the lead time for their development.
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For the long term, the IRRP identifies a number of alternatives to meet needs. However, as
these needs are forecast to rise further in the future, it is not necessary (nor would it be prudent
given forecast uncertainty and the potential for technological change) to commit to specific
projects at this time. Instead, near-term actions are identified to develop alternatives, keep key
options open and engage with the communities, to gather information and lay the groundwork
for future options. These actions are intended to be completed before the next IRRP cycle so

that their results can inform a decision at that time.

The needs or recommended actions comprising the near- to medium-term and long-term plans

are summarized below and shown in Figure 2-2 below.

Figure 2-2: Summary of Plan Elements

Near/ Medium Term
1. Conservation achievement (entire
region)
2. Restoration needs
« Haltonradial pocket
*+  PleasantTS
* Cardiff/ Bramalea supply
+ Kleinburg radial pocket
3. HaltonTS (capacity needs)
4. Supplyto Pleasant TS (capacity needs)

Long Term
5. Secure long term transmission
corridor rights

The sections below provide more details on plan elements shown in the map. They have been

sorted according to near/medium term and long term.
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2.1 Near-/Medium-Term Plan

There are a number of elements that comprise
the near- and medium-term plan. The first
element of the plan is to maximize
achievement of conservation targets. The plan
also identifies several pockets in the study
area that are currently at risk for not meeting
targeted load restoration levels and
recommends a course of action for addressing
these needs. Two new step-down
transmission facilities are recommended in the
near term to ensure new customer connections
can be accommodated in the Halton Hills and

Milton service territories. Over the medium

Near-/Medium-Term Needs
e Load restoration criteria exceeded in Northwest
GTA—-2015
e Provide additional transformer station supply
capability within the Halton TS service territory—
2018 for Halton Hills Hydro and 2020 for Milton
Hydro
e Increase supply meeting capability of H29/30
circuits (supply to Pleasant TS) — early-to-mid
2020s
e Address overloads on T38/39B (supply to Halton
TS, Meadowvale TS, Trafalgar TS and Tremaine
TS) — early-to-mid 2020s

term, a transmission line upgrade is recommended to address emerging capacity needs in the

Pleasant TS service area. The recommendations that comprise the near- and medium-term plan

are described in further detail below.

Recommended Actions:

1. Implement conservation and distributed generation

Meeting the provincial conservation targets established in the 2013 Long-Term Energy Plan

(“LTEP”) is a key component of the near-term plan. Peak-demand impacts associated with the

provincial targets were assumed before identifying any residual needs, when developing the

demand forecast. This is consistent with the provincial Conversation First Policy. These peak-

demand impacts amount to approximately 130 megawatts (“MW”) or 33% of the forecast

demand growth during the first 10 years of the study. To ensure that these savings materialize,

the local distribution companies’ (“LDCs”) conservation efforts should focus on measures that

will balance the needs for energy savings to meet the Conservation First policy, while

maximizing peak-demand reductions.

Monitoring conservation success, including measuring peak-demand savings, will be an

important element of the near-term plan. This will lay the foundation for the long-term plan by
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reviewing the actual performance of specific conservation measures in the region and assessing

potential for further conservation efforts.

Provincial programs that encourage the development of distributed generation (“DG”), such as
the Feed-in Tariff (“FIT”), microFIT and Combined Heat and Power Standard Offer programs,
can also contribute to reducing peak demand in the region. This will depend in part on local
interest and opportunities for development. The LDCs and the IESO will continue their

activities to support these initiatives and monitor their impacts.
2. Address restoration and T38/39B needs through bulk system study

A bulk system study is underway in the West GTA Region to address anticipated overloads on
the bulk transmission system resulting from changes in provincial generation patterns and
overall growth across the GTA in general and the West GTA Region in particular. Options
considered as part of the bulk system study have the potential to provide benefits related to
improving local restoration capabilities throughout the area as well as the medium-term
T38/39B capacity needs. As a result, the Working Group agreed that these regional needs
should be considered as part of the bulk system study. If these needs are not adequately
addressed through the bulk system study and a bulk system plan, they will be revisited as part

of the regional planning process.
3. Develop two new step-down stations to relieve Halton TS overloads

Action is required to provide additional supply capacity in the area served by Halton TS. This
station is located on the south side of Highway 401 in the Town of Milton and supplies

27.6 kilovolt (“kV”) power throughout Milton and southern Halton Hills. Based on current
forecasts, additional 27.6 kV supply is required in the general vicinity of Halton TS by
approximately 2018 for Halton Hills Hydro’s service area and 2020 for Milton Hydro’s service

area.

Following the analysis included as Appendix E and summarized in Section 7.1.3, the most
economic course of action is to construct two stations: one at the site of the current Halton Hills
Generating Station (“GS”) to supply Halton Hills Hydro by 2018 and one at the existing Halton
TS to supply Milton Hydro loads by 2020. Based on the anticipated needs and assuming a
three-year lead time for development and construction, it is recommended that Halton Hills

Hydro begin development of the Halton Hills MTS at this time. Commencement of
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development and construction of Halton TS #2 (for supply to Milton Hydro) does not need to be
initiated until 2017.

4. Upgrade H29/30 circuits (supply to Pleasant TS) to a higher rating

When load at Pleasant TS exceeds approximately 417 MW and one of the H29/30 circuits that
supplies Pleasant TS is out of service, there is a potential for overloads on the companion circuit.
Under the Expected Growth forecast, relief is anticipated to be required by about 2026, or as
early as 2023 under the Higher Growth forecast. Hydro One has indicated that this line can be
upgraded to accommodate over 500 MW of electrical demand at Pleasant TS, enough to
accommodate the full rating of the station’s step-down facilities, and deferring need until the
long term. Assuming a two-year lead time for the replacement of these conductors, action is not

expected to be required until the early 2020s.

Peak load should continue to be monitored at Pleasant TS and action pursued when actual
demand increases from the current level of approximately 375 MW to approximately 400 MW.
Assuming five to ten megawatts of demand growth per year, peak load is expected to occur

approximately two years before the need date of 2026.

2.2 Long-Term Plan

The long term plan assumes near-/medium-
_ Long-Term Needs
term needs are addressed as recommended in . . .
¢ Provide additional transformer and transmission

Section 2.1, above. If that is not done, the line capacity in northern Brampton/southern

long-term plan will likely have to be modified. | 41edon to meet forecast demand growth

In the long term, continued load growth is

expected to be significant, increasing peak summer demand in Northwest GTA from 1,220 MW
to 1,580 MW during the study period. This is expected to trigger capacity needs in the northern
Brampton/southern Caledon area. In broad terms, capacity needs refer to the ability of the
power system to meet the peak electricity demands of end use customers. In this area, there are

two main drivers that could trigger this capacity need:

¢ Overloads on the transformers at Pleasant TS and/or Kleinburg TS due to load growth
beyond the step-down stations” capacity.

¢ Aninability for the distribution system to deliver the required service quality as a result
of limitations on the distribution network due to distances between transmission supply
points (i.e., transformer stations) and new end-use customers located in northern
Brampton and southern Caledon.
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When new capacity is necessary in the northern Brampton/southern Caledon area, step-down
transformer stations will be required in the general vicinity of the anticipated growth to supply
new customer loads. Due to alack of available transmission supply in the area, a new

transmission corridor will also be required to provide supply to any future stations.

Recommended Actions:

5. Continue Ongoing Work to Establish a New Transmission Corridor through Peel, Halton
Hills and Northern Vaughan

The Ministry of Transportation (“MTQO”) recently began Phase 2 of an environmental
assessment (“EA”) to establish a new 400-series highway corridor running from the Highway
401/407 junction near Milton, north along the Halton Hills/Brampton border, through southern
Caledon and northern Vaughan, terminating at Highway 400. The IESO and Hydro One have
been working with MTO and municipal government staff to consider the establishment of a
future transmission corridor in the general vicinity of this highway, consistent with government
policy on coordinated and efficient use of land, resources, infrastructure and public service
facilities in Ontario communities, outlined in the Provincial Policy Statement (“PPS”). This
transmission corridor would provide supply capacity for northern Halton, northern Peel, and
York Region in the long term and also enhance the capability of the West GTA bulk supply

system.

To ensure the future viability of this option, the IESO and Hydro One will continue working
with the Ministries of Energy, Transportation, Infrastructure and Municipal Affairs and

Housing and related regional and municipal government staff.
6. Monitor Demand Growth, CDM Achievement and Distributed Generation Uptake

On an annual basis, the IESO will coordinate a review of conservation and demand
management (“CDM”) achievement, the uptake of provincial distributed generation projects
and actual demand growth within the Northwest GTA sub-region. This review will be used to
track the expected timing of the following needs to determine when a decision on

implementation is required:

e Construction of Halton TS #2
e Upgrade of H29/30 circuits (supply to Pleasant TS) to a higher rating
e A new NW GTA electricity corridor
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3. Development of the IRRP

3.1 The Regional Planning Process

In Ontario, planning to meet the electricity needs of customers at a regional level is done
through regional planning. Regional planning assesses the interrelated needs of a region -
defined by common electricity supply infrastructure over the near, medium and long term and
develops a plan to ensure cost-effective, reliable, electricity supply. Regional plans consider the
existing electricity infrastructure in an area, forecast growth and customer reliability, evaluate

options for addressing needs and recommend actions.

Regional planning has been conducted on an as needed basis in Ontario for many years. Most
recently, the Ontario Power Authority (“OPA”) carried out regional planning activities to
address regional electricity supply needs. The OPA conducted joint regional planning studies
with distributors, transmitters, the IESO and other stakeholders in regions where a need for

coordinated regional planning had been identified.

In 2012, the Ontario Energy Board convened the Planning Process Working Group (“PPWG”) to
develop a more structured, transparent and systematic regional planning process. This group
was composed of industry stakeholders including electricity agencies, utilities and stakeholders.
In May 2013, the PPWG released the Working Group Report to the Board, setting out the new
regional planning process. Twenty-one electricity planning regions in the province were
identified in the Working Group Report and a phased schedule for completion was outlined.
The Board endorsed the Working Group Report and formalized the process timelines through
changes to the Transmission System Code and Distribution System Code in August 2013, as
well as through changes to the OPA’s licence in October 2013. The OPA licence changes
required it to lead a number of aspects of regional planning, including the completion of
comprehensive IRRPs. Following the merger of the IESO and the OPA on January 1, 2015, the

regional planning responsibilities identified in the OPA’s licence were transferred to the IESO.

The regional planning process begins with a Needs Screening process performed by the
transmitter, which determines whether there are needs requiring regional coordination. If
regional planning is required, the IESO then conducts a scoping assessment to determine
whether a comprehensive IRRP is required, which considers conservation, generation,
transmission and distribution solutions, or whether a straightforward “wires” solution is the

best option. If the latter applies, then a transmission- and distribution-focused Regional
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Infrastructure Plan (“RIP”) is developed. The scoping assessment process also identifies any
sub-regions that require assessment. There may also be regions where infrastructure
investments do not require regional coordination and can be planned directly by the distributor
and transmitter, outside of the regional planning process. At the conclusion of the scoping
assessment, the IESO produces a report that includes the results of the Needs Screening process
— identifying whether an IRRP, RIP or no regional coordination is required — and a preliminary
Terms of Reference. If an IRRP is the identified outcome, then the IESO is required to complete
the IRRP within 18 months. If a RIP is required, the transmitter takes the lead and has six
months to complete it. Both RIPs and IRRPs are to be updated at least every five years.

The final IRRPs and RIPs are to be posted on the IESO and relevant transmitter websites and
can be used as supporting evidence in a rate hearing or leave to construct application for
specific infrastructure investments. These documents may also be used by municipalities for
planning purposes and by other parties to better understand local electricity growth and

infrastructure requirements.

Regional planning, as shown in Figure 3-1, is just one form of electricity planning that is

undertaken in Ontario. There are three types of electricity planning in Ontario:
e Bulk system planning

¢ Regional system planning
e Distribution system planning

Page 10 of 79



Figure 3-1: Levels of Electricity System Planning

Distribution Planning

Bulk System Planning Regional Planning Distribution Network Planning

* 500 kV & 230 kV transmission * 230 kV & 115 kV transmission * Transformer stations to connect to the
* Interconnections * 115/230 kV autotransformers and transmission system
* Inter-area network transfer capability associated switchyard facilities * Distribution network planning (e.g. new
* System reliability (security and adequacy) * Customer connections & medified Dx facilities)

to meet NERC, NPCC, ORTAC * Load supply stations * Distribution system reliability (capacity
* Congestion and system efficiency * Regional reliability (security and & security)
* System supply and demand forecasts adequacy) to meet NERC, NPCC & ORTAC  * Distribution connected generation &
* Incorporation of large generation * ORTAC local area reliability criteria CDM resources
* Typically medium- and long-term focused * Regional/local area generation & CDOM * LDC demand forecasts

resources * Mear- & medium-term focused

* Typically near- & medium-term focused

Planning at the bulk system level typically considers the 230 kV and 500 kV network. Bulk
system planning considers the major transmission facilities and assesses the resources needed to
adequately supply the province. Bulk system planning is typically carried out by the IESO in
accordance with government policy. Distribution planning, which is carried out by local

distribution companies, looks at specific investments on the low voltage, distribution system.

Regional planning can overlap with bulk system planning. For example, overlap can occur at
interface points where regional resource options may also address a bulk system issue.
Similarly, regional planning can overlap with the distribution planning of LDCs. An example
of this is when a distribution solution addresses the needs of the broader local area or region.
Therefore, to ensure efficiency and cost effectiveness, it is important for regional planning to be

coordinated with both bulk and distribution system planning.

By recognizing the linkages with bulk and distribution system planning and coordinating
multiple needs identified within a given region over the long term, the regional planning
process provides an integrated assessment of needs. Regional planning aligns near and long-
term solutions and allows specific investments recommended in the plan to be understood as
part of a larger context. Furthermore, regional planning optimizes ratepayer interests by
avoiding piecemeal planning and asset duplication and allows Ontario ratepayers’ interests to

be represented along with the interests of LDC ratepayers. Where IRRPs are undertaken, they
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allow an evaluation of the multiple options available to meet needs, including conservation,
generation and “wires” solutions. Regional plans also provide greater transparency through

engagement in the planning process and by making plans available to the public.

3.2 The IESO’s Approach to Regional Planning

IRRPs assess electricity system needs for a region over a 20-year period. The 20-year outlook
anticipates long-term trends so that near-term actions are developed within the context of a
longer-term view. This enables coordination and consistency with the long-term plan, rather

than simply reacting to immediate needs.

In developing an IRRP, a different approach is taken to developing the plan for the first 10 years
of the plan—the near- and medium-term —than for the longer-term period of 10-20 years. The
plan for the first 10 years is developed based on best available information on demand,
conservation and other local developments. Given the long lead time to develop electricity
infrastructure, near-term electricity needs require prompt action to enable the specified
solutions in a timely manner. By contrast, the long-term plan is characterized by greater
forecast uncertainty and longer development lead time, as such solutions do not need to be
committed to immediately. Given the potential for changing conditions and technological
development, the IRRP for the long term is more directional, focusing on developing and
maintaining the viability of options for the future and continuing to monitor demand forecast

scenarios.

In developing an IRRP, the IESO and regional working group (see Figure 3-2 below) carry out a
number of steps. These steps include electricity demand forecasts; technical studies to
determine electricity needs and the timing of these needs; the development of potential options;
and a recommended plan including actions for the near and long term. Throughout this
process, engagement is carried out with stakeholders and First Nation and Métis communities
who may have an interest in the region. The steps of an IRRP are illustrated in Figure 3-2

below.

The IRRP report documents the inputs, findings and recommendations developed through the
process described above and provides recommended actions for the various entities responsible
for plan implementation. Where “wires” solutions are included in the plan recommendations,
the completion of the IRRP report is the trigger for the transmitter to initiate an RIP process to

develop those options. Other actions may involve: development of conservation, local
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generation, or other solutions; community engagement; or information gathering to support

future iterations of the regional planning process in the region.

Figure 3-2: Steps in the IRRP Process
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Local and Aboriginal communities engaged at various points in the process

3.3 Northwest GTA Working Group and IRRP Development

Through 2012, the IESO and area LDCs discussed local conditions, recent and expected

customer growth trends and anticipated challenges. The participants for this planning process

were:

e IESO

¢ Hydro One Brampton

e Milton Hydro

e Halton Hills Hydro

¢ Hydro One Distribution
¢ Hydro One Transmission

Based on these discussions, the IESO and area LDCs agreed that an Integrated Regional
Resource Planning process was appropriate for the area. The participants in the planning

process became the Working Group that developed this IRRP.
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The NW GTA IRRP process started in 2013 in response to strong growth in peak electrical
demand throughout the sub-region. A major consideration for triggering an IRRP was the
location of new growth: urban boundaries have been expanding northward throughout Halton
and Peel regions, which has placed additional strain on a transmission system that is largely

concentrated in the southern portion of the region.

The Northwest GTA IRRP is a “transitional” IRRP in that it began prior to the development of
the OEB’s regional planning process; some of the work was completed before the new process
and its requirements were known. Much of the work completed in the early days of the study
focused on development of the load forecast and identifying needs and options. The
approaches used in conducting these elements of the study were consistent with the new OEB
process. As a result, the Terms of Reference were not revised, but an explanatory note was
added to communicate the updated planning framework. These Terms of Reference are

available on the IESO’s Regional Planning website.>

2 http://powerauthority.on.ca/sites/default/files/planning/NW-GTA-Terms-of-Reference.pdf
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4. Background and Study Scope

This report presents an integrated regional electricity plan for NW GTA for the 20-year period
from 2014 to 2033. The planning process leading to this IRRP began in 2013, in recognition of
the high electrical demand growth observed over the previous 10 years, expanding urban
boundaries, limited existing electrical infrastructure and the requirement for coordination with

ongoing bulk system planning in this sub-region.

To set the context for this IRRP, the scope of this IRRP and the region’s existing electricity
system are described in Section 4.1, the recommendations and implementation of the 2006 West
GTA Supply Study are summarized in Section 4.2 and a brief introduction to the ongoing bulk
system study is provided in Section 4.3.

4.1 Study Scope

The West Greater Toronto Area Region (“West GTA”) roughly encompasses the municipalities
of Mississauga, Oakville, Brampton, Milton, southern Halton Hills (including Georgetown and
Acton) and southern Caledon (including Bolton and the areas south of the Greenbelt). Based on
an early review of growth and existing infrastructure, this region was broken into two sub-

regions: Northwest GTA, highlighted in green in Figure 4-1, below and Southwest GTA.
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Figure 4-1: Northwest GTA Planning Sub-region

GTA West, Northern
Sub-Region

Vaughan

Kleinhurg Radial
Pocket

GTA West: North-West Sub-Region

WSO e

The Northwest GTA sub-region is roughly defined by the municipalities of Brampton, Milton,
southern Halton Hills and southern Caledon. It is the focus of this IRRP.

Immediately adjacent to the Northwest GTA boundary is a short radial circuit (V43/44), which
runs radially from Claireville TS and terminates at Kleinburg TS (Kleinburg radial pocket,
highlighted in blue, above). Although the Kleinburg radial pocket is located within the GTA
North Region, this pocket was included within the scope of the Northwest GTA IRRP for the

following reasons:

e Electrical demand growth in this pocket is driven largely by new customers in southern
Caledon, in particular the Town of Bolton. As a result, any capacity needs would have
greater implications for customers in the Northwest GTA sub-region.
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e The Northwest GTA sub-region is characterized by a large number of similarly
configured radial pockets, meaning that restoration needs would be a common issue
addressed across the entire planning area. The fact that there are so many radial pockets
provides an opportunity for investigating common solutions.

The Southern sub-region of West GTA (“Southwest GTA”) is not included in this IRRP. A
separate Needs Assessment and Scoping Assessment were carried out for this sub-region in
2014. These assessments concluded that the sub-region’s capacity needs would be best
addressed directly by the distributor and transmitter, and restoration needs through a bulk
transmission system study under development by the IESO. Some restoration needs for the
Southwest GTA sub-region were also identified as part of the Scoping Assessment and will be
considered as part of the bulk transmission system study already underway for West GTA (see
Section 4.3, below, for more details). If these restoration needs are not resolved through the
bulk transmission system study, they will be revisited as part of the regional planning process.
Information on the Southwest GTA study, including links to the Needs Assessment and

Scoping Assessment reports, is available on the IESO Regional Planning webpage.®

Growth in Peel region is expected to continue to expand northward into the undeveloped
greenfield areas of north Brampton and south Caledon, farther from existing transmission
assets. Within Halton region, the municipalities of Halton Hills and Milton are expected to see
growth along underdeveloped areas to the north and south of Highway 401, the vicinity of
James Snow Parkway and through southern Georgetown. The blue and orange highlighted

areas in Figure 4-2 show these growth clusters:

3 http://www.powerauthority.on.ca/power-planning/regional-planning/gta-west/southern-sub-region
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Figure 4-2: Anticipated Growth Clusters, by Municipality
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The continued high growth shown in this forecast is consistent with the Places to Grow Growth
Plan for the Greater Golden Horseshoe (2013 consolidated), which projects an additional 790,000
people living in the Peel and Halton regions by 2031. This represents an average annual

population increase of 1.84% per year.

4.2 2006 West GTA Supply Study

The 2006 West GTA Supply Study was a joint study undertaken by Enersource Hydro
Mississauga, Halton Hills Hydro Inc., Hydro One Brampton, Hydro One Networks Inc.
Distribution, Milton Hydro and Hydro One Networks Inc. Transmission. This study was
initiated in 2004, before the establishment of the OPA, but had a similar purpose to the current
regional planning initiative, namely to identify the need for transmission capacity and voltage

stability in West GTA and assess the capability of the transmission system to meet the load
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requirements for a 10-year study period (from 2005 to 2015). Several new transmission

reinforcements were recommended and ultimately adopted, including:

e Extension of circuits V72/73R from Cardiff TS to Pleasant TS tap and construction of
Hurontario SS with radial supply to Jim Yarrow MTS

e Construction of Winston Churchill MTS

e Construction of a third set of step down transformers (Dual Element Spot Network, or
“DESN”) at Pleasant TS

e Construction of a second DESN at Goreway TS

The measures undertaken as a result of the 2006 study have supported the continued electrical
load growth in this area over the past decade. This IRRP builds upon the previous planning
initiatives in this area, including the 2006 West GTA study, to ensure that the forecast electrical

load growth in the area can continue to be met.

A copy of the report is available on Hydro One’s Regional Planning website.*

4.3 Bulk Transmission System Study

A bulk system study was initiated by the IESO for West GTA in 2014 to identify and
recommend solutions to address emerging bulk transmission system needs. These needs differ
from those driving the regional plan, as they are impacted by changes in the broader Ontario
electricity system, rather than the local system. These needs include planned refurbishment and
retirement of nuclear generation facilities, incorporating renewable generation in southwest
Ontario and changes in electricity consumption patterns across the GTA. Due to the potential
for overlaps between bulk and regional planning, as described in Section 3.1, it is important for
regional planning to be coordinated with bulk system planning, particularly in the case of West
GTA. The bulk system study will therefore account for regional needs that may be more

efficiently solved through bulk system solutions.

The West GTA region is supplied by the 500 kV and 230 kV bulk transmission network with
500-230 kV transformation facilities at Claireville TS and Trafalgar TS. Load supply stations
and major generating stations in the area are connected to the 230 kV network. The 500 kV

transmission network is the backbone of the Ontario system and the 500-230 kV transformers
provide the link between the 500 kV and the 230 kV networks. Milton SS, which is located in

4 http://www.hydroone.com/RegionalPlanning/ GTAWest/Documents/GT A %20West%20Supply %20Study %202006.pdf
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the area, provides switching for 500 kV circuits. Currently there are no 500-230 kV

transformation facilities at this station.

The bulk system studies conducted indicate that the following facilities may require relief from

overloads within the next 10 years:

e 500-230 kV transformers at Trafalgar TS
e 500-230 kV transformers at Claireville TS
e Trafalgar to Richview 230 kV lines

These three facilities are highlighted on the map below:

Figure 4-3: West GTA Bulk Facilities with Potential Needs
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The two primary factors driving the overloads on the 500-230 kV transformers and the Trafalgar
to Richview 230 kV lines are load growth in the GTA and changes in generation patterns across
Ontario. While all growth within the GTA has some impact on the bulk system, growth within
West GTA (the municipalities of Mississauga, Oakville, Milton, Halton Hills, Brampton and

Caledon) has the greatest contribution due to proximity to the affected bulk facilities.
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Specific contributors to changes in provincial generation patterns, particularly those driving
bulk system needs in West GTA, include the completion of refurbishment of nuclear units at
Bruce GS, significant uptake of renewable generation in southwestern Ontario, the planned
retirement of nuclear generation at Pickering GS and the scheduled refurbishment of nuclear
generation at Darlington GS. These changes are expected to result in increased inter-regional
power flows into the GTA from the west towards the east through transmission facilities in
West GTA. These higher inter-regional power flows contribute to overloads of the 500-230 kV
transformers at Trafalgar TS and the Trafalgar-to-Richview 230 kV lines.

Based on the early results of the bulk system study, upgrades to the bulk transmission system in
the area may be needed by 2020. These may include installing new autotransformers at Milton
SS and new transmission infrastructure along existing transmission corridors. Because
solutions to these bulk system needs are also capable of addressing several needs identified in
this IRRP, in particular those associated with restoration capability, the scope of the bulk system
study will include consideration for these local restoration needs. More details on the
restoration needs within the Northwest GTA IRRP are available in Section 6.2. The Scoping
Assessment for Southwest GTA is located on the IESO Regional Planning webpage.®

5 http://www.powerauthority.on.ca/power-planning/regional-planning/gta-west/southern-sub-region
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5. Load Forecast

This section outlines the forecast of electricity demand within the Northwest GTA sub-region.
It highlights the assumptions made for peak-demand load forecasts, the contribution of
conservation to reducing peak demand and the role of distributed generation resources in
supplying demand in this area. The resulting net demand forecast is used in assessing the

electricity needs of the area over the planning horizon.

To evaluate the adequacy of the electric system, the regional planning process involves
measuring the demand observed at each station for the hour of the year when overall demand
in the study area is at a maximum. This is called “coincident peak demand” and represents the
moment when assets are most stressed and resources most constrained. This is different from a
non-coincident peak, which is measured by summing each station’s individual peak, regardless
of whether the stations” peaks occur at different times. Within Northwest GTA, the peak
loading hour for each year typically occurs in mid-afternoon of the hottest weekday during
summer, driven by the air conditioning loads of residential and commercial customers. This
typically occurs on the same day as the overall provincial peak, but may occur at a different

hour in the day.

5.1 Historical Demand

Growth within Northwest GTA has been strong over the past decade, largely driven by
expanding urban boundaries and intensifying downtown cores. Within the study area, peak
electrical demand has grown at an average of 2.2% over the past 10 years, representing an
increase of approximately 220 MW for the study area after applying regression (see Figure 5-1,

below):
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Figure 5-1: 10-year Historical Peak Demand, with Trend Line
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Growth has been particularly pronounced over the past five years, averaging 2.7% for the study

area as a whole. Actual coincident peak demand for each LDC in the study area is shown below

for the past five years, along with the resulting average percent growth:

Table 5-1: 5-year Historical Peak Demand and Average Percent Growth, by LDC (in MW)

Avg %
LDC 2009 2010 2011 2012 2013
Growth
Hydro One Brampton 739.35 800.67 807.70 810.65 825.55 2.32 %
Milton Hydro 130.82 143.42 156.18 156.93 168.28 6.05 %
Halton Hills Hydro 85.67 93.67 92.69 92.83 97.09 2.41 %
Hydro One
114.39 128.42 123.28 125.45 126.44 1.73 %
Distribution (Caledon)
TOTAL 1070.24 1166.17 1179.85 1185.86 1217.36 2.74 %

5.2 Demand Forecast Methodology

Regional electricity needs are driven by the limits of the infrastructure supplying an area, which

is sized to meet peak-demand requirements. Regional planning typically focuses on growth in

regional-coincident peak demand. Energy adequacy is usually not a concern of regional
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planning, as the region can generally draw upon energy available from the provincial electricity

grid, with energy adequacy for the province being planned through a separate process.

A regional peak-demand forecast, illustratively shown in Figure 5-2, was developed for the 20-
year planning horizon. LDCs provided gross demand forecasts, which were modified by the
IESO to reflect (1) the impact that provincial conservation targets and distributed generation
programs have on peak demand and (2) extreme weather conditions. Using a planning forecast
that is net of provincial conservation targets provides consistency with the province’s
Conservation First policy by reducing demand requirements before assessing any growth-

related needs.®
Figure 5-2: Development of Expected Growth Scenario
Forecasted Electricity Demand

(Based on localand community development)

Impact of On-going
Conservation Efforts

Impact of Existing & Committed
Distributed Generation

¢ Regional Planning Electricity

Demand Forecast
(includes weather consideration)

To account for the uncertainty associated with applying conservation assumptions based on
long-term energy targets, two net demand forecast scenarios were developed to reflect a range

of possible outcomes:

e An “Expected Growth” scenario was developed to reflect the full allocation of energy
savings from targeted conservation, with assumptions made for the translation of

¢ This assumes that the conservation targets will be met and that the targets, which are energy-based, will produce
estimated local peak demand impacts. Monitoring the actual peak demand impacts of conservation programs
delivered by LDCs will be an important aspect of plan implementation.

Page 24 of 79



energy to peak-demand savings. This scenario was the default forecast primarily used
to identify regional needs.

e A “Higher Growth” scenario was developed assuming some combination of Higher
Growth or lower projected peak-demand savings, resulting in a higher net electrical
demand throughout the 20-year study period. More details on the assumptions used to
develop this scenario are included in Section 5.4.

5.3 Gross Demand Forecast

Each participating LDC prepared gross demand forecasts at the transformer station level or bus
level for multi-bus stations. Since LDCs have the most direct experience with customers and
applicable local growth expectations, their information is considered the most accurate for
regional planning purposes. Most LDCs had cited alignment with municipal and regional
Official Plans as a primary source for input data. Other common considerations included

known connection applications and typical electrical demand intensity for similar customer

types.

The gross demand forecasts provided by the LDCs are provided in Appendix A.

5.4 Conservation Assumed in the Forecast

Conservation plays a key role in maximizing the utilization of existing infrastructure and
maintaining reliable supply by keeping demand within equipment capability. Itis achieved
through a mix of program-related activities, behavioural changes by customers and mandated
efficiencies from building codes and equipment standards. These approaches complement each
other to maximize results. The conservation savings forecast for West GTA are applied to the
gross peak-demand forecast, along with distributed generation resources, to determine the net

peak demand for the region.

In December 2013 the Ministry of Energy released a revised Long-Term Energy Plan that
outlined a provincial conservation target of 30 terawatt-hours of energy savings by 2032. To
represent the effect of these targets within regional planning, the IESO developed an annual
forecast for peak-demand savings resulting from the provincial energy savings target, which
was then expressed as a percentage of demand in each year. These percentages were applied to
the LDCs” demand forecasts to develop an estimate of the peak-demand impacts from the
provincial targets in Northwest GTA. The resulting conservation assumed in the Expected
Growth forecast is shown in Table 5-2. Additional conservation forecast details are provided in

Appendix A.
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Table 5-2: Peak MW Offset Due to Conservation Targets from 2013 LTEP, Select Years

2031

13.7 %

2013 2015 2017 2019 2021 2023 2025 2027 2029
Total 09% | 22% | 31% | 50% | 68% | 80% | 95% | 109% | 123 %
MW
11.0 29.8 42.7 72.8 104.4 127.7 158.0 189.1 218.8
assumed

249.6

It is assumed existing demand response (“DR”) already in the base year will continue.
Assumptions related to potential DR projects that do not yet have a contract will be hand

when considering solutions to needs and not during development of the load forecast.

led

For the Higher Growth forecast, half of the peak-demand reduction shown in Table 5-2 was

accounted for in the forecast. Applying this uncertainty was done for several reasons:

e Conservation targets used to develop this forecast were based on the 2013 LTEP and

were only developed for annual energy consumption. Converting annual energy

savings into summer peak-demand savings requires several assumptions regarding load

profiles, customer type and end-use of future conservation measures and activities.

These additional assumptions all carry associated uncertainties, especially over a 20-year

planning horizon.

e Historical achievement of peak-demand conservation targets has varied greatly across

different years and programs. The OPA’s 2013 Annual Conservation and Demand

Management Report, submitted to the OEB in October 2014, showed that while energy

targets have been largely successful, only 48% of the 2014 peak-demand target was
achieved by the end of 2013. In a follow-up letter to LDCs sent December 17, 2014, the
OEB noted that “A large majority of distributors cautioned the Board that they do not

expect to meet their peak demand targets,” and that, “the Board will not take any

compliance action related to distributors who do not meet their peak demand targets.”

e Similar higher net growth sensitivity scenarios have been developed for other planning

initiatives to manage risk of insufficient power system capacity due to higher underlying

growth or lower peak-demand effect of conservation initiatives. This is a practice

that

has been used successfully within other regional plans and has been used as evidence at

rate hearings and other regulatory submissions.

5.5 Distributed Generation Assumed in the Forecast

The effect of existing distributed generation is assumed to be represented in the historical data

points used by LDCs to develop their gross demand forecasts. The IESO accounted for future

DG projects in cases where a contract was signed, but the project had not yet reached
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commercial operation as of the peak-demand date used by LDCs to build their forecasts.” The
in-service date for future DG projects is based on the milestone date for commercial operation

listed on the contract.

The IESO applied capacity factors for solar and wind technologies based on the data used in the
most recent Methodology to Perform Long Term Assessment. All other generation types are
assumed to be fully operational at peak. Based on the May 2013 Long Term Assessment,® wind

and solar peak capacity factors were assumed at:

e Wind: 13.6%
e Solar: 34.0%

The resulting effective capacity of all new DGs was subtracted from the forecast load at the

connecting station, as shown below:

Table 5-3: DG Capacity Assumed by Station

Station Effective kW

BRAMALEA TS 1,538

GOREWAY TS 2,231
HALTON TS 510
JIM YARROW MTS 697
KLEINBURG TS 420

PLEASANT TS 1,705
TRAFALGAR TS 85
WOODBRIDGE TS 216

5.6 Planning Forecasts

As described above, the IESO developed two planning forecasts:

e an Expected Growth forecast that considered the combined expected impact of
conservation and distributed generation by station across the study area

¢ a Higher Growth forecast that was developed assuming half the peak conservation
impact used in the Expected Growth forecast.

7 For example, if the summer peak of July 17, 2012, was used to build the Gross Forecast and a FIT contract had come
into service in September 2012, the contribution of this project would need to be accounted for in the net forecast.
8 http://www.ieso.ca/imoweb/pubs/marketReports/Methodology RTAA_2013may.pdf.
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The final forecasts were adjusted to account for typical LDC station loading and operational

practices. Figure 5-3 shows both planning forecasts, along with historic demand in the area.

Annual load by station is provided in Appendix A.

Figure 5-3: Historical Demand and Expected and Higher Growth Forecasts
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Under the Expect Growth forecast, growth averages 1.68% per year in the near and medium

term, but drops to 0.82% per year for the second decade. For the Higher Growth forecast,

growth averages 2.06% per year for the first decade and drops to an average of 1.18% per year

for the long term. Over the 20-year planning period, the Expected and Higher Growth forecasts

average 1.3% and 1.7% per year, respectively.
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6. Needs

Based on the demand forecasts, system capability and application of provincial planning
criteria, the Northwest GTA Working Group identified electricity needs in the near-to-medium
term and in the long term. This section describes these identified needs, grouped into three
major categories: step-down capacity, supply security, and restoration and transmission line
capacity. Each section begins with a brief description of the category, including how needs are

identified, followed by details on each identified need.

6.1 Step-down Capacity Needs

Step-down transformer stations convert high voltage electricity from the transmission system
into lower-voltage electricity for delivery through the distribution system to end-use customers.
Several factors limit the amount of electricity that can be supplied to customers, including a
step-down transformer’s rating, the number of available distribution feeders and their capacity.
These needs are identified by comparing the net station forecast to the ratings of the station’s
facilities (i.e., transformers and feeders). Where multiple LDCs or customers share electrical
capacity at the same station, the amount of effective feeder capacity remaining for each is
considered, as this may be a limiting factor. For this reason, if only a limited amount of capacity
remains for a transformer, two LDCs may hit their supply limit at different times based on the

amount of capacity remaining on their respective feeders.

The table below shows the anticipated years when load at several NW GTA stations is expected
to reach installed capacity, based on the Expected Growth forecast and under the Higher

Growth forecast.

Table 6-1: Step-down Capacity Need Dates, by Station and LDC

Station LDC Expected Growth | Higher growth

Halton Hills Hydro 2018 2018
Halton 27.6 TS

Milton Hydro 2020 2019

Hydro One Brampton, Halton 2033 2026
Pleasant 44 kV TS Hills Hydro, Hydro One

Distribution

Hydro One Distribution, -- 2033
Kleinburg 44 kV TS

Powerstream
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When a step-down station’s capacity is reached, options for offloading the limiting station or
asset include reducing net growth in the supply area (e.g., through enhanced conservation
and/or DG measures), transferring loads through the distribution system to nearby stations
with surplus capacity, or building a new step-down supply station to serve incremental growth.
Typically, measures to reduce or transfer net demand growth are not able to defer the need for a
new station indefinitely, so the cost of these measures must be compared to the value of
deferring construction of a new station. These assessments are done by comparing the cost per

megawatt of the added capacity provided by the various options.

Additional information on capacity-related needs for the identified stations is provided in the

sections below.

6.1.1 Halton 27.6 kV TS

Halton TS is a 207 megavolt ampere (“MVA”) capacity 27.6 kV station, with 12 feeders each
capable of supplying about 15.5 MW to nearby loads (effective station capacity is therefore
approximately 186 MW, based on LDC feeder loading practices). Three feeders are allocated to
Halton Hills Hydro and nine to Milton Hydro. The highest peak experienced on this station
within the past five years was 166 MW (in 2011), an increase of over 30 MW since 2006. Most
recent peaks, namely 2013, were slightly lower as a result of temporary load transfers made by
Milton Hydro to a new transformer station (Glenorchy MTS), which is providing temporary

relief in the southern part of its service territory.
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Figure 6-1: Halton TS and Surrounding Service Territory
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Based on current forecasts, remaining capacity on the Halton Hills Hydro supply feeders will be

exhausted by 2018. The remaining capacity allocated to Milton Hydro will be exceeded in 2020:

Table 6-2: Halton TS Station Loading by LDC, Expected Demand (in MW)

LDC Max 2014 2015 2016 2017 2018 2019 2020
Capability
Halton
Hills 46.5 33.9 36.9 39.6 449 50.0 54.6 58.2
Hydro
Milton 139.5 92.1 101.0 109.1 118.8 127.8 134.8 141.8

This forecast assumes that Milton Hydro makes full use of available load transfers to nearby
stations. However, long-term supply from these adjacent stations is not a preferred option, as
Milton’s existing and future load centres are located close to Halton TS. Transporting energy
through long distribution lines is not efficient, resulting in higher losses and lowering customer
reliability. Likewise, near-term Halton Hills load growth is expected close to Halton TS,
immediately north of Highway 401, followed by longer-term growth in the south Georgetown

area, located approximately 10 km farther north. Figure 6-1, above, shows the existing
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transmission system assets in the vicinity of Halton TS, the approximate location of the near-

term Halton Hills growth area, Milton growth area and Highway 401.

The following constraints must be accounted for when developing options for providing relief
to Halton TS:

e Lack of air rights over Highway 401. Highway 401 bisects the Halton Hills/Milton
growth pocket, with Halton TS (which currently supplies the majority of load in the
area) located on the south side along with most of Milton’s existing and anticipated
customer load. The municipality of Halton Hills is located on the north side of Highway
401 and in the past, has received supply from Halton TS via several distribution feeders
spanning over the highway. However, Halton Hills Hydro has informed the IESO that
obtaining air rights for additional overhead distribution feeders represents a significant
challenge. As an example, the 230 kV TransCanada transmission connection for Halton
Hills Hydro GS (located close to Halton TS, but on the north side of Highway 401) was
pursued as an undergrounded connection given the associated commercial challenges of
spanning over Highway 401. As a result, it is assumed that future feeder crossings will
be required to tunnel underneath the highway. The underground option is estimated to
cost approximately $2 million per feeder.

¢ Distribution voltages. Step-down stations in the study area provide electrical supply at
a voltage of either 27.6 kV or 44 kV. The selection of voltage is based on economics and
technical requirements, such as how much electricity customers consume and the
distance between major supply points and customer demand. Typically, 27.6 kV service
is used for denser urban areas, while 44 kV service is used for rural areas and industrial
zones. Almost all growth in the Milton/Halton growth pocket is expected to be served at
the 27.6 kV level, which will require supply from a station capable of providing this
voltage.

e Transmission system connection availability and proximity to load centres. Step-
down transformer stations are supplied by high-voltage transmission lines and so must
be directly connected to a high voltage circuit capable of providing the incremental
forecast demand. To reduce reliance on long distribution lines, step-down stations are
typically located close to growth centres.

6.1.2 Pleasant TS (44 kV)

Pleasant TS is a transformer station with two 230/27.6 kV step-down facilities and one 230/44 kV
facility. This station is located in northern Brampton and supplies power to northwest

Brampton, southwest Caledon and parts of Georgetown.
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Figure 6-2: Pleasant TS and Surrounding Growth Areas

North Brampton/
South Caledon
Growth area

BRAMALEATS

BRAMPTON

HALTON
HILLS

MISSICS ICZ

While electrical demand on the 27.6 kV system is expected to continue to grow, adequate 27.6
kV capacity is available for supplying the incremental 27.6 kV growth in the Pleasant TS service
territory over the long term; however, this is not the case for the 44 kV system. Based on
growth forecasts, an alternative supply may be required by 2033. The sensitivity analysis on the
need date has shown it is very sensitive to small changes in net growth rates and could
potentially move forward several years. For example, under the Higher Growth forecast, the

need date is advanced to 2026, as shown in Table 6-3, below.

Table 6-3: Pleasant TS (44 kV) Transformer Capacity Demand in MW (by Need Dates)’

Maximum
2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
Capability
Expected
148.1 138.0 | 139.9 | 141.1 | 141.8 | 142.0 | 142.7 | 143.8 | 144.7 | 145.8 | 1484
Growth
Higher
148.1 1449 | 147.3 | 149.1 | 150.6 | 151.6 | 152.8 | 154.5 | 156.2 | 158.1 | 161.0
Growth

? Note that these needs are only related to the capacity of the transformers at Pleasant TS. This station is also
potentially limited by the ability of transmission circuits to deliver high-voltage power, as described in Section 6.3.1,
below.
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Actual loading on the 44 kV Pleasant TS will need to be reviewed during the next regional

planning cycle given that the actual need date may vary from 2033. If new loads cannot be fully

offset through conservation and DG initiatives, a new transmission line will be required to

enable incremental capacity to be served, since there is no available transmission line capacity in

the area that is able to accommodate a new step-down station.

6.2 Supply Security and Restoration Needs

Several areas within the NW GTA study area have been identified as being at risk for not

meeting restoration levels as defined in the Ontario Resource and Transmission Assessment

Criteria. ORTAC requires that, for the loss of two elements, any load in excess of 250 MW

should be restored within 30-minutes and any load in excess of 150 MW should be restored

within four hours. The assessment must also consider restoration of all loads within eight

hours. These restoration levels are summarized in Figure 6-3, below.

Because NW GTA is a densely populated area, it is assumed that sufficient maintenance and

operations workforce are nearby to perform necessary repairs and restore loads within eight

hours for expected failure modes. As a result, this analysis will only focus on 30-minute and

four-hour restoration capability.

Figure 6-3: ORTAC Load Restoration Criteria
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Whenever the loss of two major power system elements has the potential to interrupt over 600
MW of load, the security criteria specified in ORTAC is not met. The IESO analyzed the
security and restoration capabilities of the system in the study area by taking the sum of net
forecasts from stations that would lose supply following the loss of two major power system
elements. In this study area, the security criteria are not expected to be met in 2026 under the
Expected Growth forecast for circuits T38/39B. These circuits run from Burlington to Trafalgar
TS and supply the stations of Tremaine TS, Trafalgar DESN, Meadowvale TS and Halton TS.

These facilities are shown in the following figure:

Figure 6-4: T38/39B and Surrounding Area
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Because the majority of these stations serve the northern section of Halton and the transmission
is configured in a largely radial path (no redundancy to restore loads through transmission),
this area is referred to as the “Halton Radial Pocket.” The table below shows the forecast peak

load for this pocket, under the Expected Growth and Higher Growth scenarios:
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Table 6-4: Halton Radial Pocket: T38/39B Station Loading (in MW)

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Expected

432 | 444 | 456 | 472 | 482 | 486 | 492 | 507 | 521 | 574 | 584 | 598 | 610
Growth
Higher

435 | 449 | 462 | 478 | 487 | 495 | 510 | 527 | 543 | 599 | 613 | 629 | 645
Growth

The analysis performed shows that the Halton Radial Pocket may exceed ORTAC security
criteria in the medium term. Given the high initial loads in the area, the need date is only
mildly sensitive to assumptions in net growth rates, as demonstrated by a small (two-year) gap

between the two scenarios.

Of the remaining restoration criteria, the 30-minute/250 MW restoration point is typically the
most limiting, as it largely relies on the availability of remotely controlled equipment rather

than manual actions by field operations staff.

Several sections of the study area are currently at risk of being unable to meet the 30-minute
restoration criteria associated with loss of two power system elements. This is due in part to the
configuration of the transmission system in the area, which relies on long radial circuits to
connect northern loads to the more reinforced transmission grid to the south. The areas
identified as being at risk for not meeting restoration criteria are shown in blue in Figure 6-5
below, with areas potentially at risk of not meeting security criteria (e.g., Halton Radial Pocket)

over the next decade highlighted in red:
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Figure 6-5: Areas with Potential Restoration Needs Within the Study Area
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The extent of the restoration shortfall depends on the amount of load that can be restored
through emergency distribution load transfers following a contingency. LDCs provided
estimates of the load-transfer capability currently available to any given step-down station

following the loss of transmission supply.

Table 6-5 below shows the forecast load levels and amount of available distribution load-
transfer capability within 30-minutes of the loss of station supply for the four load pockets
identified as having potential restoration needs. Also included is the restoration shortfall as per
the ORTAC criteria. Results are provided for the most recent summer peak and the 2023

forecast under the Expected Growth and Higher Growth assumptions:
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Table 6-5: 30-minute Restoration Capability and Needs (in MW)

2013 2023 Expected 2023 Higher
Growth Growth

Load Pockets Actual Available 30-Minute | Forecast | 30-Minute | Forecast | 30-Minute
Demand 30-minute restoration restoration restoration
Restoration shortfall shortfall shortfall

1. Halton
Radial Pocket:
T38/39B Halton

TS, Meadowvale
TS, Trafalgar
DESN TS,
Tremaine TS,
Halton CGS
2. Pleasant
Radial Pocket:
H29/30
Pleasant TS
3. Bramalea/
Cardiff
Supply:
Bramalea TS,
Cardiff TS,
Sithe Goreway

409 146 13 574 178 599 203

354 52 52 398 96 418 116

438 140 48 447 57 466 76

4. Kleinburg
Radial Pocket:
V43/44
Kleinburg TS, 380 122 8 458 86 467 95
Vaughan 3
MTS,
Woodbridge TS

It is also acceptable under ORTAC for distributors and transmitters to agree to a lower level of
reliability, where it is agreed that “satisfying the security and restoration criteria on facilities not
designated as part of the bulk system is not cost justified.”® Solutions considered to address

restoration needs in NW GTA must ensure that any investment developed to rectify the need

10 http://www.ieso.ca/imoweb/pubs/marketadmin/imo_req_0041_transmissionassessmentcriteria.pdf
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can be economically justified by accounting for the relative cost and benefit from the customer’s

perspective. This is discussed further in Section 7.1.3.2.

6.3 Transmission Capacity Needs

Transmission capacity needs arise when the electrical demands exceeds the capability of the
transmission line to deliver the electrical energy. Facility limitations can manifest as
constrained energy carrying capability (often referred to as thermal limitations) or the inability
to deliver electrical service at the required power quality (such as voltage levels). These types of
needs are triggered by growth in net load at stations within the study area. The Northwest
GTA IRRP has identified two areas with potential transmission capacity needs emerging within
the next 10 years: H29/30 circuits providing supply to Pleasant TS and T38/39B circuits
providing supply to Halton TS, Meadowvale TS, Trafalgar TS and Tremaine TS. These areas

and needs are described in greater detail below.

6.3.1 Supply to Pleasant TS

Pleasant TS has three step-down stations located at the same facility in northwest Brampton.
Two of the step-down stations output at 27.6 kV and one at 44 kV. Combined, these three
stations reached an all-time peak demand of 375 MW in 2012. Although these assets have a
maximum rated capacity of 515 MW, the transmission line serving this station (circuits

H29/H30) is not capable of supplying this load.
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Figure 6-6: H29/30 Supply to Pleasant TS
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capacity of the transmission line to Pleasant TS is approximately 417 MW. Since the need is
dependent on the total loading of all three step-down facilities supplied by this line, the actual
need date is sensitive to assumptions about the net growth rate. The table below summarizes

forecast need dates under the Expected and Higher Growth scenarios:
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Table 6-6: H29/30 Circuit Capacity Need Dates, Based on Net Load at Pleasant TS (in MW)

Maximum
2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
loading
Expected
417 396 | 398 | 395 | 404 | 408 | 411 | 408 | 409 | 410 | 410 | 411 | 417
Growth
Higher
417 414 | 418 | 418 | 431 | 439 | 445 | 446 | 449 | 452 | 455 | 458 | 465
Growth

Although the Expected Growth forecast shows a need date of 2033 (in red, above), growth is

assumed to be offset by new conservation measures between the years 2026 and 2032, with peak
demand stable between 408 MW and 410 MW (shown in orange). Given the risk that the

energy-based conservation may not affect peak demand to this extent, it is recommended that

solutions be pursued assuming a need date of 2026 for the Expected Growth forecast and 2023

for Higher Growth forecast. This recommended advancement is shown in Figure 6-7:

Figure 6-7: Recommended Advancement of H29/30 Supply to Pleasant TS Need Date
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Figure 6-7 also shows that the need date under the Higher Growth forecast is less sensitive to
small variations in demand, due to a stronger annual growth rate. As a result, it is not

recommended that the need date be advanced under the Higher Growth forecast.

The H29/30 supply need was previously identified in 2007 through the System Impact
Assessment (“SIA”) for the third step-down station installed at Pleasant TS. The SIA
conclusions noted that the supplying transmission lines (circuits H29/30) were expected to hit
their thermal limit when the combined Pleasant TS loads hit approximately 408 MW.!! The SIA
required that a plan be put in place to mitigate this issue before load reached 408 MW. A
second SIA prepared shortly thereafter for the Hurontario SS to Jim Yarrow MTS 230 kV
transmission connection repeated this need, with a revised capacity for the transmission line of
412 MW.12 Note that small variations in transmission line capability may occur between
different studies, due to different assumptions used for running system models (as shown in the
difference between H29/30 limits in the two SIAs and this IRRP).

6.3.2 Halton Radial Pocket

A large section of Halton region is currently supplied by two circuits, T38/39B, which span
between Burlington TS and Trafalgar TS and contain a long radial section stretching north
towards the Town of Milton. The peak load supplied by these two circuits was 410 MW, in
2013, representing the combined loads of Halton TS, Meadowvale TS, Trafalgar TS and
Tremaine TS. Growth among these stations is forecast to continue to increase at a net rate of
over 3% per year for the coming 10 years. As a result, this area is expected to exceed ORTAC
security criteria in the mid-2020s, once total load is above 600 MW (see Section 6.2, above). In
addition, there is also a risk of exceeding line capacity (thermal constraints) beginning in the
early-to-mid 2020s.

1 http://www.ieso.ca/Documents/caa/caa_SIAReportFinalDraft_2006-231_R2.pdf.
12 http://www.ieso.ca/Documents/caa/caa_SIAReportFinalDraft_2006-248_R2.pdf
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Figure 6-8: T38/39B Halton Radial Pocket
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Following the loss of either T38B or T39B, the companion circuit must be able to supply all the
electrical demand of the connected stations. While the capacity to transmit power varies at
different sections of the circuit (typical for long and branching circuits), load flows show that
potential needs are observed when Halton Hills GS is out of service and the total radial pocket
load exceeds approximately 528 MW. Table 6-7 shows the total net forecast demand of all
stations supplied by the T38/39B circuits, with potential needs highlighted:
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Table 6-7: T38/39B Circuit Loading (in MW)

2014 2015 2016 2017 2018 2019 2020 2021 2022
Expected
432 444 456 472 482 486 492 507 521
Growth
Higher
435 449 462 478 487 495 510 527 543
Growth

Overloading on the companion T38/39B circuit can be avoided by running Halton Hills GS, a
620 MW gas-fired power plant, during hours when the total area load exceeds 528 MW. This
generation facility is located in southern Halton Hills and, in electrical terms, is at the furthest
end of the T38/39B radial pocket. This means that any power output by Halton Hills GS
reduces the amount of power transmitted into the area. T38/39B’s potential overloading is one

of the reasons Halton Hills GS was constructed in this area in 2010.

Due to the presence of local generation, the risk of exceeding the line capacity on T38/39B only
occurs when there is a single circuit contingency and Halton Hills GS is unavailable. If either
T38B or T39B and local generation are out of service, up to 150 MW of load shedding is
permitted to prevent system overloads. ORTAC criteria allow this practice, given the low
probability of occurrence. Applying this control action would eliminate the risk of system
overloads for the duration of the study period under the Expected Growth forecast and until
2029 under the Higher Growth forecast. To ensure that any load interruptions have a minimal
impact on customers, Special Protection Schemes can be designed in advance to ensure that

critical loads are not impacted.

6.4 Needs Summary

The NW GTA is a rapidly growing area with an electrical system characterized by heavily
loaded radial supply circuits. Within the near-to-medium term, growth is expected to continue
northward into greenfield areas, further stressing a radial transmission system that is
concentrated to the south. Both step-down stations and the supplying lines are expected to
exceed their rated limits within the next decade and will require relief. Additionally, several
restoration needs have been identified and will continue to worsen as electrical demand
increases, potentially triggering a supply security need in the mid-2020s, when electrical

demand in the radial pocket is forecast to exceed 600 MW. In the longer term, significant

Page 44 of 79



supply capacity is expected to be needed across a wide range of north Brampton and south

Caledon, where no supporting power system infrastructure currently exists.

Table 6-8: Summary of Needs

Near Term Medium Term Long Term
(2014-2018) (2019-2023) (2024-2033)
) Halton TS Halton TS Pleasant TS
Step-down Station ¢ Halton Hills Hydro ¢ Milton Hydro Kleinburg TS (Higher
Capacity
Growth)
Supply to Pleasant TS  [Supply to Pleasant TS
Transmission Capacity |--
(Higher Growth) (Expected Growth)
Halton Radial Pocket
Pleasant Radial Pocket
Cardiff/Bramalea
Supply Restoration - -
supply
Kleinburg Radial
Pocket
Supply Security - - Halton Radial Pocket
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7. Alternatives for Meeting Near- and Medium-Term Needs

This section describes the alternatives considered in developing the near-term plan for
Northwest GTA, provides details of and rationale for the recommended plan, and outlines an

implementation plan.

7.1 Alternatives Considered

In developing the near-term plan, the Working Group considered a range of integrated options.
The Working Group considered technical feasibility, cost and consistency with long-term needs
and options in Northwest GTA when evaluating alternatives. Solutions that maximized the use

of existing infrastructure were given priority.

The following sections detail the alternatives considered and comment on their performance in
the context of the criteria described above. The alternatives are grouped according to three
major solution categories: (1) conservation, (2) local generation and (3) transmission and

distribution.

7.1.1 Conservation

Conservation was considered as part of the planning forecast, which includes the local peak-
demand effects of the provincial conservation targets (see Section 5.4). Across the planning
area, the LTEP energy reduction targets account for approximately 130 MW, or 33% of the
forecast demand growth during the first 10 years of the study. Achieving the estimated peak-
demand reductions of the provincial conservation targets defers several needs, including
transmission line supply to Pleasant TS and Pleasant TS transformer capacity (more details
provided below). Given the power system and customer benefits, conservation efforts should
focus first on encouraging energy-saving measures that also offset peak demand. Maximizing
savings in locations where there is potential to defer longer-term solutions should be a

secondary consideration.

Although current LDC conservation targets are based on energy savings, peak-demand savings
are required to defer the need for new infrastructure, especially in areas like Northwest GTA
where new growth is outstripping the ability of the existing system to meet demand. As part of
the Conservation First Framework 2015-2020, all Ontario LDCs are required to produce a
conservation and demand management plan by May 1, 2015, outlining how they intend to meet

their mandated energy savings targets within their allocated CDM budget.
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Details on these plans have been provided by LDCs in Appendix D.
This IRRP will help inform the development and implementation of conservation programs by:

1. Identifying areas in the Northwest GTA where conservation will be most beneficial, and
2. Quantifying the expected benefit of achieving different levels of peak-demand
reduction.

The latter is useful for determining whether the incremental cost of targeting peak-demand
savings in one particular area is cost effective, given the expected societal benefit from the

deferred investment.

The examples below demonstrate the expected economic benefit from the achievement of the
expected peak-demand savings from the LTEP energy reduction targets in two key areas in
Northwest GTA: the Pleasant TS and Kleinburg TS service territories. While Pleasant TS and
Kleinburg TS have been highlighted, peak-demand reductions will also benefit other parts of
the study area, for example, by offsetting the need for distribution expansion. A breakdown of

economic assumptions and calculations are provided in Appendix C.

Pleasant TS — Transmission line and step-down transformer needs

Pleasant TS has three step-down stations located at the same facility in northwest Brampton. As
mentioned in Sections 6.1.2 and 6.3.1, there are two potential capacity needs associated with this
station: (1) limits on the transmission lines that supply electricity to the station and (2) limits on
the step-down transformers that convert high voltage electricity from the transmission system
to lower voltages for distribution to customers. Both of these needs can be deferred several
years by reducing peak demand, as the gap in need dates under the different forecasts

demonstrates.

The Expected Growth forecast assumes 65 MW of peak-demand reduction within the Pleasant
TS service territory by 2026, primarily from conservation measures. Achieving these reductions
successfully defers the need for relief on the H29/30 circuits supplying Pleasant TS by six years,
from 2020 to 2026. As described in Section 7.1.3.3, once the capacity limit on H29/30 is reached,
these circuits will need to be upgraded to a higher carrying capacity, which is estimated to cost
approximately $6.5 million. The expected present day economic value of deferring this

investment from 2020 to 2026 is approximately $1.45 million.
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Figure 7-1: Effect of Conservation on H29/30 Needs
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Of the three step-down facilities at Pleasant TS, the 44 kV transformers are expected to reach
their maximum capacity first. While the LDCs’ initial gross extreme weather forecast (the
“Gross Forecast”) originally anticipated a need date of 2022, the 25 MW of peak-demand
reduction applied by the IESO in developing the Expected Growth forecast successfully defers
the need for relief by 11 years. Assuming that the H29/30 needs are resolved through other
means, such as upgrading the transformers, the expected present day economic value (based
strictly on transmission infrastructure deferment) of the peak-demand effects of achieving

provincial energy targets is approximately $11.60 million.

Note that this estimate is based only on deferring a $30 million step-down station and does not
consider other system upgrades that may be required to ensure the new step-down station has
adequate transmission supply. Thus, the actual benefit of deferring is expected to be higher, as
new transmission facilities would be required to enable the connection and operation of this

step-down station. Long-term supply options are described in greater detail in Section 8.1.1.
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Figure 7-2: Effect of Conservation on Pleasant TS 44 kV Transformer Needs
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Kleinburg TS — Step-down transformer needs

Kleinburg TS has two step-down stations located at the same facility in northwest Vaughan,
close to the boundary with Caledon. The station has a total load serving capacity of
approximately 195 MW, shared between 27.6 kV and 44 kV loads. Demand on the station
currently peaks at around 130 MW, or about 67% capacity. Load from Kleinburg TS primarily
serves Hydro One Distribution customers, particularly in southern Caledon and the town of

Bolton, which is expected to drive most new growth over the study period.

Based on the Gross Forecasts provided by LDCs, the 44 kV facilities at Kleinburg TS may hit
their limit as early as 2027. In order to defer station overload needs beyond the current
planning horizon, 10 MW of peak-demand reduction measures are required. The Expected
Growth forecast developed in this IRRP already assumes that conservation programs will
provide 15 MW of peak-demand reduction. The expected economic value of the peak-demand

effects of achieving provincial energy targets estimated in the Kleinburg 44 kV service territory
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is approximately $6.53 million, assuming that achieving these targets successfully defers the

need for a new $30 million step-down station from 2027 to 2034.

Figure 7-3: Effect of Conservation on Kleinburg TS 44 kV Transformer Needs
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Although the Expected Growth forecast does not anticipate that Kleinburg TS (44 kV and 27.6
kV transformers) will reach their capacity limit before the end of the study period, relatively
small changes in development levels could have a large effect on this facility’s need date, due to
the large greenfield areas within the Kleinburg TS service territory and a lack of alternate step-
down stations to serve growth. As a result, actual loading on both step-down stations at this
facility should be reviewed during the next regional planning cycle and needs revisited as

required.

7.1.2 Local Generation

Large, transmission-connected generation and small-scale distribution-connected DG options
were ruled out as viable alternatives for meeting near- and medium-term needs in Northwest
GTA.
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The most pressing near-term needs are associated with low voltage feeder capacity and step-
down transformer capacity for Halton Hills Hydro and Milton Hydro (Halton TS). A
transmission-connected generation project would not address this need given that the problem
is at the distribution voltage level. Distribution-connected DG projects were determined to be
technically, logistically and economically infeasible because the DG options would need to be
optimally dispersed across a number distribution feeders such that existing feeder capacity is
freed up to enable carrying forecast growth in electrical demand across the service territory.
Developing and implementing such a complex solution within the time period of the need in

this high-growth area was not determined to be practical.

A second set of identified needs for this sub-region are associated with restoration capability in
four transmission/restoration pockets, as discussed in Section 6.2. Addressing restoration needs
through large transmission-connected generation would require the implementation of a
generation facility within Halton radial pocket, Pleasant TS, Cardiff/Bramalea and Kleinburg
radial pocket. This solution was determined to be impractical from a technical and economic
perspective, given the scale and number of facilities that would therefore be required within the

region.

Transmission line capacity to Pleasant TS was also identified as a need in the 2023-2026 time
period. Addressing this need through large-scale transmission-connected generation would
require the implementation of a major facility in close proximity to Pleasant TS, which is located
within a highly developed area of central Brampton. As discussed in Section 7.1.3.3, this need
can best be met by upgrading an existing transmission line, with minimal cost and community
impact. Since the large scale generation option would cost substantially more than the line
upgrade option and result in significantly higher community impact, this option was not

considered further.

In addition, because local generation would contribute to the overall generation capacity for the
province, the generation capacity situation at the provincial level must be considered.
Currently, the province has a surplus of generation capacity, and no new capacity is forecast to
be needed until the end of the decade at the earliest. This was an additional consideration in

ruling out local generation for meeting the near-term needs.

Small-scale, distributed generation was also rejected as a viable alternative for meeting the
transmission line capacity need at Pleasant TS. Existing DG projects have already been

accounted for in the forecast and contracted DG projects that are not yet in service have been
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assumed in the forecast based on their contracted in-service date. These future DG projects
were applied by netting their expected contribution at peak load times, in a similar manner as
conservation. Meeting the need for transmission line capacity to Pleasant TS through DG was
rejected due to the availability of a low-cost, low community impact transmission solution
(upgrading an existing line) as discussed in Section 7.1.3.3. This upgrade would be more

economic and easier to implement than the option of small scale, DG.

Potential for meeting long-term needs, such as step-down transformer capacity needs at
Pleasant TS or Kleinburg TS, will be reviewed as part of regular regional planning cycles closer

to these facilities” expected need dates, while actual uptake will be monitored on a yearly basis.

7.1.3 Transmission and Distribution

A number of transmission and distribution, or “wires,” alternatives were considered by the
Working Group to meet the near-term needs. Wires infrastructure solutions can refer to new or
upgraded transmission or distribution system assets, including lines, stations, or related
equipment. These solutions are often characterized by high upfront capital costs, but have high

reliability over the lifetime of the asset.

7.1.3.1 Halton TS Capacity Relief (Step-down Transformers and LDC Feeders)

There is a near-term need for additional step-down capacity to relieve overloading at Halton TS.
Due to the near-term need, a separate product was prepared by the IESO and relevant LDCs
concurrent to the IRRP process, to ensure a preferred solution could be identified, discussed
and ultimately recommended with as short a lead time as possible. This paper, entitled
“Transmission and Distribution Options and Relative Costs for Meeting Near-Term Forecast
Electrical Demand within the NW GTA Study Area”, is attached in Appendix E and considered

three alternatives for meeting this need:

1. Distribution load transfers
2. Single step-down station (with enhanced distribution connections)
3. Two new step-down stations.

The two station solution, further described below, was ultimately recommended as the least

costly of the feasible alternatives.
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Distribution load Transfers

As an alternative to building new step-down stations to supply growing load in the vicinity of
Halton TS, a number of neighbouring stations were considered for their ability to supply local
demand through extensions of the low voltage (distribution) feeder network (See Figure 7-4).

These options were rejected for the following reasons:

e Palermo TS: No remaining capacity is available at this station and as a result this station
cannot be considered for providing load-transfer capability.

e Glenorchy MTS: This station is located too far south from the anticipated growth
centers in Milton (approximately 9 km) to make this a preferable long-term supply
option. However, this station can provide valuable flexibility in meeting near-term
electrical demand. To minimize costs in the area, Oakville Hydro (the owner and
operator of this station) has entered into a short-term leasing agreement with Milton
Hydro, allowing Milton Hydro to use up to 40 MW of capacity until the year 2023, after
which time Oakville Hydro anticipates requiring this capacity to meet their own growth.
The 40 MW of Milton load currently being supplied by Glenorchy MTS will then require
a suitable step-down station to provide this supply.

e Trafalgar TS (step-down facilities): Although approximately 30 MW of capacity remains
at this station, it is approximately 12 km removed from Milton Hydro’s growth centre
and, as a result, is too far removed to be considered a suitable candidate. However, this
station should be considered for meeting any long-term Milton Hydro load growth that
may occur in the (currently largely rural) south eastern section of the municipality.

e Tremaine TS: This station is too far away to meet anticipated near-term growth in
central Milton Hydro territory (the station is approximately 15 km from the growth
centre) and, as a result, is not suitable for providing load-transfer capability to relieve
Halton TS. Instead, Milton Hydro has been allocated two feeders (approximately
35 MW), which will be used to supply south Milton loads, primarily belonging to lower
density and slower-growing customer pockets.

e Jim Yarrow MTS: This station is approaching its maximum capacity and is expected to
be fully loaded by 2020. As a result, it was not considered a suitable station for
transferring Halton TS area loads. Additionally, Jim Yarrow MTS is located too far from
anticipated Milton and Halton Hills load centres to provide reliable service at the
27.6 kV level.

e Pleasant TS: Any load transfers to this station would advance thermal overloads
anticipated on the supplying circuit in the mid-2020s. Additionally, Hydro One
Brampton has indicated that new feeder egress is extremely limited and space for
accommodating all anticipated feeders to serve Hydro One Brampton has already been
obtained, limiting options for supply to other LDCs. Pleasant TS is also located too far
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from anticipated Milton and Halton Hills load centres to provide reliable service at the
27.6 kV level. For these reasons, load transfers to Pleasant TS were not considered.

e Meadowvale TS: This station outputs at the 44 kV distribution level and so is not
suitable for meeting growth currently supplied at the 27.6 kV level from Halton TS.

In addition to the specific reasons mentioned above, all distribution transfer options would
require customers to be supplied by longer distribution connections than had they been
supplied by a newer, closer station. Longer feeder connections result in poorer reliability, have
the potential to trigger power quality issues and will require a greater investment in
distribution infrastructure. Due to the unavailability of suitable stations, distribution load

transfers were not considered as a potential solution to the Halton TS capacity need.

Single new step-down station (with enhanced distribution connections)

Under this alternative, a single step-down station is constructed on the south side of Highway
401 to meet load growth in both the Halton Hills Hydro and Milton Hydro service territories.
Due to the challenges of acquiring air rights over Highway 401, it is assumed that the feeders
for serving Halton Hills Hydro customers must be tunneled under the highway at a cost of $2

million per feeder.

Figure 7-4: Halton TS and Nearby Elements
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Over the next 20 years, expected load growth in the Halton Hills territory will require the
tunneling of eight distribution feeders. Additionally, under the Higher Growth forecast, a
single step-down station will not provide sufficient capacity to meet expected long-term load
growth in Milton and Halton Hills, so a second station would be required in 2028. As a result,
the single station alternative performs poorer under high growth conditions than the two
station alternative, as the latter allows the stations to be optimally sited for meeting growth and

avoids the need for costly distribution investments.

This alternative also performs poorer than the two station alternative from the perspective of
land use, as there would be a greater reliance on distribution infrastructure, especially through
the eastern portions of Milton. Using more distribution lines can also contribute to lower

customer reliability, as they are more prone to outages than equivalent transmission assets.

Two new step-down stations

This alternative consists of building two new step-down stations: one to provide long-term
supply for Halton Hills Hydro loads and a second for Milton Hydro. The Halton Hills Hydro
station is required in 2018 and would be located on the north side of Highway 401, while the
Milton station, required in 2020, would be located on the south side. This solution eliminates
the need to run distribution feeders across Highway 401, which would otherwise present a
major technical and financial barrier to integrating a single new station. A suitable location has
been found in existing electrical infrastructure facilities for both proposed stations: a new
station north of Highway 401 located on the grounds of the TransCanada Halton Hills Gas
Generation facility and a new station on the south side located within the existing Milton SS and

Halton TS grounds.

After carrying out a net present value cost comparison (summarized in Table 7-1, below), the
two station option proved more economic than the single station alternative and was adopted
as the recommended outcome for meeting this need. A full list of economic assumptions and

methodology is available in Appendix E.
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Table 7-1: Cost of Providing Halton TS Capacity Relief, Alternative and Load Growth

Scenarios
Alternative Cost of Alternative, in $M Cost of Alternative, in $M
2014 (Expected Growth) 2014 (Higher Growth)
Distribution load transfers Not technically feasible Not technically feasible
One new step-down station
(Halton TS #2, and Halton TS 4516 $67.9

#3 required under Higher

Growth forecast)

Two new step-down stations
(Halton Hills Hydro MTS + $48.5 $49.9
Halton TS #2)

Under the Expected Growth forecast, the cost of a second step-down station is also slightly less
when considering the cost of additional feeders, including tunneling, required to supply Halton
Hills Hydro loads from a single station located south of Highway 401. As a result, the two
station alternative is slightly more economic. Under the Higher Growth forecast, a second
station is required regardless, meaning the initial two station solution is much more economic

since it eliminates the need for distribution expansion.
7.1.3.2 Restoration needs

As described in Section 6.2, four areas in the Northwest GTA sub-region are at risk for not

meeting restoration criteria following the loss of two transmission elements. These are:

Halton radial pocket
Pleasant radial pocket
Bramalea/Cardiff supply

=L N

Kleinburg radial pocket
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Figure 7-5: Areas with Potential Restoration Needs Within the Study Area
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Possible infrastructure solutions were investigated and their conclusions discussed below.

Bulk transmission study underwa

As described in Section 4.3, a bulk system study is underway for West GTA to address overload
issues on the 500 kV and some 230 kV transmission assets in the area. Since the bulk
transmission study will investigate major changes to the transmission system that can impact
restoration capability, the regional restoration needs for the Halton radial pocket,
Bramalea/Cardiff supply and the Kleinburg radial pocket will be factored into the bulk system
analysis. If these restoration needs are not adequately addressed through the bulk transmission

study, they will be revisited as part of the regional planning process.

Restoration needs for Pleasant TS are not being considered as part of the bulk study, as this
pocket is not directly linked to any bulk system assets. The Pleasant TS restoration needs were
considered separately as part of this NW GTA IRRP (see below).
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Pleasant TS Restoration

Pleasant TS is served by a radial 230 kV two-circuit overhead transmission line that supplies
approximately 375 MW of electrical demand during summer peak. The station itself includes
three step-down transformers facilities (DESNs): one serving 44 kV distribution loads and two
serving 27.6 kV loads. Growth in electricity demand in the area served by this station is
expected to increase this demand to 400 MW by 2023 and 415 MW by 2033, the end of the study
period. Under the Higher Growth forecast, electrical demand in these same years is forecast at
420 MW and 465 MW, respectively. Table 6-5 summarizes the ORTAC load restoration criteria
and the degree to which these criteria are exceeded for the four areas with potential issues,
including Pleasant TS. The Pleasant TS restoration need stems from the occurrence of a double
circuit outage to the transmission line supplying the transformer station, which is a low

probability event.

As mentioned in Section 6.2, the restoration criteria within ORTAC provide flexibility in cases
where “satisfying the security and restoration criteria on facilities not designated as part of the
bulk system is not cost justified.” Since the radial supply facilities to Pleasant TS do not form
part of the integrated bulk transmission system, a cost justification assessment was undertaken.
Several jurisdictions within the electricity industry take guidance on cost justification for low
probability/high-impact events by accounting for the cost risk (probability and consequence) of
the failure event and determining if mitigating solutions can reduce the overall cost to

customers. This is accomplished by:

1. Assessing the probability of the failure event occurring

2. Estimating the expected magnitude and duration of outages to customers served by the
supply lines

3. Monetizing the cost of a supply interruptions to the affected customers

4. Determining the cost of mitigating solutions and their impact on supply interruptions to
the affect customers.

If the customer cost impact associated with the mitigating solutions exceeds the cost of
customer supply interruptions under the status quo, the mitigating solutions are not considered

cost-justified.

The assessment for the Pleasant TS supply situation found that mitigating solutions were
estimated to be significantly more costly to customers in the area than the status quo. This is

primarily due to the low probability of the event occurring. As a result, it is not economically
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prudent to pursue a transmission- or distribution-based solution at this time. Details of this

assessment can be found in Appendix C.

The existing long-term forecast indicates that the service area immediately to the north of
Pleasant TS is expected to grow substantially over the next 20 years. As described in

Section 8.1.1, supplying this long-term growth area will require the introduction of a new
transmission supply line and transformer station in the 2026-2033 time period. Once this new
supply point is introduced, it is expected that more economic restoration options for the low
probability failure event to Pleasant TS would become available. This will be reviewed in

updates to this plan.
7.1.3.3 Supply to Pleasant TS

As described in Section 6.3.1, the H29/30 circuits that supply Pleasant TS (shown below) are
expected to reach their capacity limit in approximately 2026 under the Expected Growth
forecast, or 2023 under the Higher Growth forecast. Conservation and distributed generation
can reduce peak demand and defer this need, but a transmission-based solution is expected to

be required in the medium to long term.
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Figure 7-6: H29/30 Supply to Pleasant TS
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Two transmission-based solutions are considered below: upgrading the existing H29/30 circuits
to a higher rating and advancing the construction of a new transmission supply path into the

area.

Uparading circuits H29/30

The H29/30 circuits supplying Pleasant TS are currently rated at 1090 A,'* which limits the
maximum load-carrying capacity to approximately 417 MW. Based on a preliminary
assessment performed by Hydro One, the asset owner, the existing towers are able to support a
conductor large enough to carry 1400 A, or supply loads of over 500 MW. Since replacing the
conductors would not require changes to the existing tower structures, the estimated

preliminary cost of this upgrade is around $6.5 million.

This upgrade would fully address this need and allow the step-down transformer facilities at

Pleasant TS to be loaded up to their maximum rated capacity.

Advancement of long-term transmission solution

As described in Section 8.1.1, there is a long-term need for new transmission infrastructure in

northern Brampton/southern Caledon. As an alternative to upgrading circuits H29/30,

13 Summer Long Term Emergency planning rating.
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transmission investment could be made earlier to provide an alternative point of supply to
serve growing loads in the current Pleasant TS service territory. Note that this option would
require limiting the loading at Pleasant TS step-down facilities below their maximum ratings to

avoid overloading the supplying circuits.

Based on high level planning estimates for the cost of new transmission infrastructure to supply
the area north of Pleasant TS and the need dates from the Expected Growth forecast, the cost of

advancing this investment to 2026 from 2033 is approximately $25 million:

Table 7-2: Cost of Advancing West GTA Transmission Corridor, Expected Growth Forecast

Investment Capital Cost 2026 in-service date 2033 in-service date
(excludes financing) (2014 $M) (2014 $M)
($M)

25 km I'1ev'v 2x230 kV $75 4543 $38.2

transmission

New step-down $30 $23.2 $16.3

transformer

Reconfigure

Kleinburg, other $10 $7.7 $5.4

circuit terminations

TOTAL $115 $85.3 $59.9

Advancement Cost: $25.4

Under the Higher Growth forecast, this infrastructure is required in 2023 to address overloads

on H29/30, a three-year advancement from the 2026 need date if H29/30 were upgraded:
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Table 7-3: Cost of Advancing West GTA Transmission Corridor, Higher Growth Forecast

Investment Capital Cost 2023 in service 2026 in service
(excludes financing) (2014 $M) (2014 $M)
($M)

25 km I'1ev'v 2x230 kV $75 $62.7 $54.3

transmission

New step-down $30 $26.8 $23.2

transformer

Reconfigure

Kleinburg, other $10 $8.9 $7.7

circuit terminations

TOTAL $115 $98.5 $85.3

Advancement Cost: $13.2

Based on this assessment, the cost of advancing the need date for a major new transmission
corridor is two to four times more costly than upgrading the H29/30 conductors to a higher
rating (estimated to be $6.5 million). Therefore, upgrading the H29/30 conductors is the

recommended alternative.

Details on economic assumptions used in this analysis are available in Appendix C.

7.2 Recommended Near-Term Plan

The Working Group recommends the actions described below to meet the near-term electricity
needs of NW GTA. Successful implementation of this plan will address the region’s electricity

needs until the early-to-mid 2020s.

7.2.1 Conservation

As achieving demand reductions associated with the conservation targets is a key element of
the near-term plan, the Working Group recommends that LDCs’ conservation efforts focus on
peak-demand reductions. Monitoring conservation success, including measuring peak-demand
savings, is an important element of the near-term plan and will lay the foundation for the long-
term plan by gauging conservation measures’ performance and assessing the potential for

further conservation efforts.
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Particular attention should be directed to the areas with the highest value conservation
potential, namely for reducing peak demand in the service areas supplied by Pleasant TS and,

in the longer term, by Kleinburg TS.

Details on each LDC’s conservation plan are provided in Appendix D.

7.2.2 Two Station Solution: Halton Hills Hydro MTS and Halton TS #2

Halton Hills Hydro should proceed to gain the necessary approvals to construct, own and
operate a new step-down station at the Halton Hills Gas Generation facility. Based on technical
and economic analysis, the Working Group believes that building this facility is the least-cost
option for serving growth within Halton Hills. Currently analysis recommends a targeted in-

service date of 2018.

The Working Group recommends the transmitter, Hydro One, should initiate technical and
engineering work for the development of Halton TS #2, at the site of the existing Halton TS,
with a tentative in-service date of 2020. Based on the current load forecast and a typical three-
year lead time from initiation of approvals to in-service date, construction of Halton TS #2 is not
yet required. The Working Group recommends that actual load growth be monitored on an

annual basis before a RIP is initiated.

7.2.3 Reinforcement of H29/30

The Working Group recommends the transmitter, Hydro One, should proceed with the
preliminary work required to validate the technical, feasibility and cost for the replacement of
conductors on the H29/30 circuits to a summer LTE planning rating of 1400 A. Itis
recommended that this measure be implemented before peak loads at Pleasant TS exceed
approximately 417 MW. Based on the current load forecast, this may occur as soon as 2023
under the Higher Growth scenario. The Working Group recommends that actual load growth
be reviewed annually and this issue be reassessed during the next iteration of the regional

planning cycle.

7.2.4 Restoration Needs

Four pockets in the study area are at risk for not meeting ORTAC restoration criteria. The
ongoing bulk system study will consider solutions to address these needs at three of the four
pockets. If these restoration needs are not adequately addressed through the bulk transmission

study, they will be revisited as part of the regional planning process. The fourth pocket,
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Pleasant TS, was considered as part of this IRRP; pursuing transmission- or distribution-based
solution at this time is not economically prudent. Opportunities will be reassessed in updates

to this plan.

7.3 Implementation of Near-Term Plan

To ensure that the near-term electricity needs of Northwest GTA are addressed, it is important
that the near-term plan recommendations be implemented in a timely manner. Table 7-4 shows
the plan’s deliverables, timeframe for implementation and the parties responsible for

implementation.

The Northwest GTA Working Group will continue to meet at regular intervals as this IRRP is
implemented to monitor developments in the region and to track progress toward these
deliverables. In particular, the actions and deliverables in Table 7-4 with estimated timeframes
for completion will require annual monitoring of system conditions to determine when projects
must be initiated. Preliminary engineering and design work should be initiated at an

appropriate time to ensure that the plan can be implemented as required.
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Table 7-4: Implementation of Near-Term Plan for Northwest GTA

Lead
Recommendation Action(s)/Deliverable(s) I Timeframe
Responsibility
Develop CDM pl May 2015
evelop plans LDCs ay
LDC CDM impl ted
programs fmpremette LDCs 2015-2020
1. Implement
conservation and Conduct Evaluation, Measurement
distributed generation f’md V(?rification of progrf;lms, LDCs Annually
including peak-demand impacts and
provide results to Working Group
Continue to support provincial
. " PP ) prov LDCs/IESO Ongoing
distributed generation programs
2. Devel tep- Design, devel d truct
eve OP ne'w step esign, deve OP arT construct new Halton Hills In-service
down station in Halton | step-down station in southern Halton :
. . . . Hydro spring 2018
Hills Hills, at the Halton Hills GS site
3. Devel ) Design, develop and construct new In-service
. n -
eve OP e'w ° ?p step-down station in Milton at the Hydro One spring 2020
down station in Milton o ) }
existing Halton TS site (estimated)
4. Upgrade H29/30 Upgrade H29/30 circuits to higher 2023-2026
Pg / P8 / & Hydro One i
conductors rated conductors (estimated)
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8. Options for Meeting Long-Term Needs

The following sections describe various approaches for meeting the long-term electricity needs
of Northwest GTA. The purpose in describing different approaches is not to advocate for one
over another, but to present the factors that must be balanced when forming long-term

electricity plans.

In the case of Northwest GTA, long-term needs are characterized by constraints on a system
largely built to the south, while new development continues to expand northward, beyond the
existing system'’s ability to meet new demand. These needs are not limited to the electricity
system, as all forms of infrastructure will be challenged to accommodate expanding
development. One major infrastructure initiative already underway is the development of the
West GTA transportation corridor, led by the Ministry of Transportation. This project is
working to identify and secure land for the development of a 400-series highway and
transitway extending from Highway 400 (between Kirby Road and King-Vaughan Road) in the
east to the Highway 401/407 ETR interchange area in the west, passing along the south Caledon

border with Brampton and along the eastern Halton border with Peel.
More information on this project is available at http://www.gta-west.com/.

This proposed route aligns well with the long term electricity infrastructure needs described in
this IRRP and provides the opportunity to plan for a transmission corridor in the general
vicinity to meet the transmission needs. The coordination of these infrastructure facilities is
consistent with the 2014 Provincial Policy Statement (“PPS”).1* The PPS reinforces the link
between electricity infrastructure planning and land use planning. It also promotes the efficient
and coordinated use of land, resources, infrastructure and public service facilities in Ontario
communities. Regardless of the approach pursued to meet long-term electrical demand growth
in Northwest GTA, there will remain a long-term need for new transmission infrastructure.
Establishing the corridor at this time is recommended due to the unique opportunity provided

by the simultaneous planning of the West GTA transportation corridor.

14 http://www.mah.gov.on.ca/AssetFactory.aspx?did=10463
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8.1 Approaches to Meeting Long-Term Needs

In recent years, a number of trends, including technology advances, policy changes supporting
distributed generation, greater emphasis on conservation as part of electricity system planning
and increasing community interest and desire for involvement in electricity planning and
infrastructure siting, are changing the landscape for regional electricity planning. Traditional,
“wires”-based approaches to electricity planning, while still technically feasible, may not be the
best fit for all communities. New approaches that acknowledge and take advantage of these

trends should also be considered.

To facilitate discussions about how a community might plan its future electricity supply, three
conceptual approaches for meeting a region’s long-term electricity needs provide a useful
framework (see Figure 8-1). Based on regional planning experience across the province over the
last 10 years, it is clear that different approaches are preferred in different regions, depending
on local electricity needs and opportunities and the desired level of involvement by the

community in planning and developing its electricity infrastructure.

Figure 8-1: Approaches to Meeting Long-Term Needs

“Conservation & Small-Scale,
Distributed Resources”

Community
Self-Sufficiency

“Larger, Localized
Generation”

Final plan may have
elements from each
of the approaches

Deliver Provincial
Resources

“Wires”

The intent of this framework is to identify which approach is to be emphasized in a particular

region. In practice, certain elements of electricity plans will be common to all three approaches
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and there will necessarily be some overlap between them. For example, provincially mandated
conservation targets will be an element in all regional electricity plans, regardless of which
planning approach is adopted for a region. In fact, it is likely that all plans will contain some
combination of conservation, local generation, transmission and distribution elements. Once a
decision on the basic approach is made, the plan is developed around that approach, which

affects the relative balance of conservation, generation and “wires” in the plan.
The three approaches are as follows:

e Delivering provincial resources, or “wires” planning, is the traditional regional
electricity planning approach associated with the development of centralized electric
power systems over many decades. This approach involves using transmission and
distribution infrastructure to supply a region’s electricity needs, taking power from the
provincial electricity system. This model takes advantage of generation that is planned
at the provincial level, with generation sources typically located remotely from the
region. In this approach, utilities (transmitters and distributors) play a lead role in
development.

e The centralized local resources approach involves developing one or a few large, local
generation resources to supply a community. While this approach shares the goal of
providing supply locally with the community self-sufficiency approach below, the
emphasis is on large central-plant facilities rather than smaller, distributed resources.

e The community self-sufficiency approach entails an emphasis on meeting community
needs largely with local, distributed resources, which can include: aggressive
conservation beyond provincial targets; demand response; distributed generation and
storage; smart grid technologies for managing distributed resources; integrated
heat/power/process systems; and electric vehicles. While many of these applications are
not currently in widespread use, for regions with long-term needs (i.e., 10-20 years in the
future) there is an opportunity to develop and test out these options before long-term
plan commitment decisions are required. The success of this approach depends on early
action to explore potential and develop options and on the local community taking a
lead role. This could be through a municipal/community energy planning process, or an
LDC or other local entity taking initiative to pursue and develop options.

Details of how these three approaches could be developed to meet the specific long-term needs

of Northwest GTA are provided in the following sections.
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8.1.1 Delivering Provincial Resources

Under a “wires”-based approach, the traditional approach taken to address regional electricity
needs, the long-term needs of Northwest GTA would be met primarily through transmission
and distribution system enhancements. Due to the continued northern expansion of urban
growth throughout the study area in general and through northern Brampton and southern
Caledon in particular, it is anticipated that new transmission infrastructure will be required in

this area in the long term. As described eatlier, this could be triggered by one of three needs:

e Opverloads on the H29/30 circuits providing supply to Pleasant TS

¢ Overloads on the transformers at Pleasant TS and/or Kleinburg TS and

¢ Limitations on the distribution network due to distances between transmission supply
points (transformer stations) and new end use customers located in northern Brampton
and southern Caledon.

If peak reduction efforts, including conservation and distributed generation, are unable to defer
these capacity needs (both circuit and transformer) and distribution solutions such as load
transfers prove technically or economically infeasible, a new step-down transformer station will
be required in the general northern Brampton/southern Caledon area. Since existing circuits are
unable to supply this additional station demand, a new transmission corridor will also be

required in this general service area.

In addition to these potential capacity issues, the need for new transmission infrastructure
could also be triggered as a result of an inability to provide adequate power quality for new
customers located in new development lands in northern Brampton and southern Caledon.
These new development lands, shown in Figure 8-2, below, are distant from existing supply
points such as Pleasant TS and Goreway TS, resulting in long distribution feeders that impact
reliability and voltage performance. Hydro One Brampton has already experienced challenges
in providing adequate voltage on the long feeders extending from Pleasant TS and Goreway TS
to the existing growth areas in north Brampton. Asloads to the north of existing transmission
infrastructure develop further, there is a potential for distribution voltage performance to

worsen.

When capacity needs arise in the northern Brampton/southern Caledon area, new step-down
transformer stations will be required in the general vicinity of anticipated growth to supply new
customer loads. Due to a lack of available transmission supply in the area, a new transmission

corridor will also be required to provide supply to any future stations.
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A suitable location for this future transmission corridor is being assessed in the general vicinity
of the proposed West GTA transportation corridor, currently under development by the
Ministry of Transportation.’® The alignment of these infrastructure facilities is consistent with
the 2014 PPS.¢ The 2014 PPS reinforces the link between electricity infrastructure planning and
land use planning. It also promotes the efficient and coordinated use of land, resources,

infrastructure and public service facilities in Ontario communities.

Figure 8-2: Approximate West GTA Transportation Corridor Route and Greenfield Growth
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Long-term population projections and development plans are based on the Places to Grow
Growth Plan for the Greater Golden Horseshoe (2013 consolidated), which projects an additional
473,000 people living in the Peel Region in 2031 than in 2011. The majority of this increase is

expected in the northern municipalities of Brampton and Caledon, which collectively estimate a

15 Up to date information on this project is available at http://www.gta-west.com/.
16 http://www.mah.gov.on.ca/AssetFactory.aspx?did=10463
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population increase of over 360,000 between 2011 and 2031, based on a draft update to the

Region of Peel official plan.

Figure 8-2 identifies the area of anticipated greenfield growth throughout Brampton and
Caledon, in addition to the neighbouring municipalities of Halton Hills and Vaughan, both of

which are also expected to support the West GTA transportation corridor.

Given the location of expected growth and other infrastructure developments in the area, the
IESO recommends that a transmission corridor be planned in the vicinity of the proposed West

GTA transportation corridor.

8.1.2 Large, Localized Generation

Addressing Northwest GTA’s long-term needs primarily with large local generation would
require that the size, location and characteristics of local generation facilities be consistent with
the needs of the region. As the requirements are for additional capacity during times of peak
demand, a large generation solution would need to be capable of being dispatched when
needed and to operate at an appropriate capacity factor. This would mean that peaking
facilities, such as a single-cycle combustion turbine technology, would be more cost-effective
than technologies designed to operate over a wider range of hours, or that are optimized to a

host facility’s requirements.

Based on the anticipated long-term needs for this area, this type of investment would likely
only provide marginal benefit and would not be suitable for meeting capacity-related needs
(those expected to trigger the need for new transmission infrastructure). This is because siting
any large generator in the areas expected to experience capacity needs would still require the
same basic transmission infrastructure to connect this facility to the grid. This means that
enabling large, localized generation to meet long-term load growth would also require a
duplication of the infrastructure needs described in Section 8.1.1, above, plus the added cost of

the generator itself, with little additional benefit to the area.

8.1.3 Community Self-Sufficiency

Addressing the long-term needs of Northwest GTA through a community self-sufficiency
approach requires leadership from the community to identify opportunities and implement

solutions. As this approach relies to a great degree on emerging technologies, there will be a
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need to develop and test out solutions to establish their potential and cost-effectiveness, so that

they can be appropriately assessed in future regional plans.

One promising tool for identifying and studying emerging technologies in a region is through
the development of a municipal energy plan. A municipal energy plan is a comprehensive
long-term plan to improve energy efficiency, reduce energy consumption and greenhouse gas
emissions. A number of municipalities across the province are undertaking energy plans to
better understand their local energy needs, identify opportunities for energy efficiency and
clean energy, and develop plans to meet their goals. Municipal energy plans take an integrated
approach to energy planning by aligning energy, infrastructure and land use planning.

Innovative measures that have been investigated in similar urban settings include:

e Advanced fuel cell technologies

e Advanced storage technologies — particularly in combination with fuel cells

e Aggressive demand response programs — particularly residential and small commercial
demand response programs enabled by aggregators

e Aggressive conservation programs targeted at residential consumers and enabled by
next-generation home area networks

e Battery electric vehicle storage capabilities, especially for load intensification cluster
applications

e [Enhanced renewable generation opportunities enabled by next-generation storage
technologies

e Micro-grid and micro-generation technologies coupled with next-generation storage
technologies

e Combined heat and power opportunities

e Renewed consideration of the load serving entity/aggregator market model

The Working Group recognizes significant risks associated with this strategy, the most crucial
being the necessity to successfully meet the growth in electricity demand with new and

unproven load management and storage technologies.

Other key risks include demonstrating consumer value, cost recovery certainty for innovative
technologies and the associated risk of asset stranding, risk/reward incentives and technological

obsolescence as a causal factor for asset replacement.

Given the magnitude of the long-term capacity needs expected throughout northern Brampton,
southern Caledon and parts of the neighbouring municipalities of Halton Hills and Vaughan, it

is not expected that emerging or innovative technologies will be able to provide a technically
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feasible alternative to conventional infrastructure in the long term. As a result, it is
recommended that while measures could be encouraged where a sound business case is
available, a commitment to community self-sufficiency cannot replace the need for acquiring

corridor rights for future transmission infrastructure in this area.

8.2 Recommended Actions and Implementation

There is a long-term need to provide electrical service to a significant new development area
within the northern Brampton/southern Caledon area. Due to a lack of transmission in this
area, new step-down stations cannot be accommodated until additional transmission
infrastructure is built. Given the long lead times associated with this type of investment and the
benefits of coordinating the planning of linear infrastructure corridors, it is recommended that
work continue to establish a corridor for a future transmission near the planned West GTA
transportation corridor. Coordinated planning for linear infrastructure corridors is consistent
with the direction provided in the PPS. Actual construction of the transmission facilities would
not be triggered until the need for the supply path and associated step-down capacity is
identified within a near- to medium-term planning horizon. This may occur as a result of the
need for additional step-down capacity to relieve existing stations (Pleasant TS and Kleinburg
TS), or, as a result of power quality issues on the distribution system that may arise when

customer loads are served by long feeders.

In November 2014, the OPA provided a letter to Hydro One supporting the long term need for
this project, provided in Appendix F. Based on the analysis described in this letter, it was
estimated that growth across these four municipalities will require the availability of new
transmission infrastructure to support the increase in electrical demand (beyond the currently
available system capacities) of 300-570 MW by 2031 and 570-950 MW by 2041. Given that the
timeline is beyond the typical planning horizon for the IRRP and the affected area extends
beyond the Northwest GTA, these electrical demand forecasts were based on the Places To
Grow official plan and a range of demand per capita coefficients. Even under the most
conservative of estimates, growth of this magnitude would require significant new transmission
infrastructure to reliably serve new customer demand. As a result, it was recommended that
sufficient corridor width be preserved to allow for the economic, safe and reliable construction,
operation and maintenance of two double circuit 230 kV lines. The corridor may be required

over the next 20 years, depending on the timing and location of the development in the area.
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The use of undergrounded transmission lines (cables), as opposed to overhead lines, was not
recommended as they are significantly more costly with costs ranging from five to ten times
higher. Instead, cables are typically reserved for situations where overhead options are not
feasible, such as in densely populated areas with no remaining right-of-way allowances.
Identifying and preserving transmission rights-of-way early and well ahead of the forecast need
can help electricity customers avoid costs associated with underground cables in the future.
Allowing the area to develop without reserving an overhead transmission corridor and
attempting to incorporate underground transmission facilities at a later date could result in
hundreds of millions of dollars in additional costs when upgrading the system and is

inconsistent with the PPS.

The IESO will continue to work with Hydro One and relevant municipal, regional and

provincial entities to consider the planning of this long-term strategic asset.

Table 8-1: Summary of Solutions Considered for Near-, Medium- and Long-term Needs

Near-term Needs

Halton TS capacity relief -- -- -- Yes

Restoration - - - Yes

Medium-term Needs

Supply to Pleasant TS Yes Yes Yes Yes

Long-term Needs

Pleasant TS capacity relief Yes Yes Yes --
Kleinburg TS capacity relief Yes Yes Yes --
New northern
Brampton/southern Caledon - - - Yes
supply
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9. Community, Aboriginal and Stakeholder Engagement

Community engagement is an important aspect of the regional planning process. Providing
opportunities for input in the regional planning process enables the views and preferences of
the community to be considered in the development of the plan, and helps lay the foundation
for successful implementation. This section outlines the engagement principles as well as the
activities undertaken to date for the NW GTA IRRP and those that will take place to discuss the

long-term needs identified in the plan and obtain input in the development of options.

A phased community engagement approach has been developed for the NW GTA IRRP based
on the core principles of creating transparency, engaging early and often, and bringing
communities to the table. These principles were established as a result of the IESO’s outreach
with Ontarians to determine how to improve the regional planning process, and they are now
guiding the IRRP outreach with communities and will ensure this dialogue continues and

expands as the plan moves forward.
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Figure 9-1: Summary of NW GTA IRRP Community Engagement Process

eDedicated NW GTA IRRP webpage created on IESO
(former OPA) website providing background information,
. the IRRP Terms of Reference and listing the Working
Creating Group members
. * Dedicated webpage added to Hydro One website and
Tra nsparency: information posr'zeg on LDC webs»;tes
Creation of NW GTA IRRP o Self-subscription service established for NW GTA IRRP for
subscribers to receive regional specific updates

Information Resources
e Status: complete

¢ Presentation and discussion at three group meetings with

. municipal planners from across the planning region
Engaglng Early and ¢ Information provided to First Nation communities who
Often: may have an interest in the planning area
ePresentation and discussion with First Nation
Municipal, First Nation & communities as requested
Métis Outreach eInformation provided to Métis Nation of Ontario

e Status: initial outreach complete; dialogue to continue

¢ Presentation at Municipal Councils, First Nation
community meetings and Métis Nation of Ontario as

. . requested
B"nglng e Webinar to discuss electricity needs, near-term solutions
Communities to the and formation of a Local Advisory Committee ("LAC")
e Formation of LAC to discuss longer-term options,
Table:

including new transmission right of way

e Broader community outreach to be undertaken;
feedback from this phase on community values and
preferences will inform the decisions to be made in the
next planning cycle

e Status: beginning in May 2015; no time limit

Broader Community
Outreach

Creating Transparency

To start the dialogue on the NW GTA IRRP and build transparency in the planning process, a
number of information resources were created for the plan. A dedicated webpage was created

on the IESO (former OPA) website to provide a map of the regional planning area, information
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on why the plan was being developed, the Terms of Reference for the IRRP and a listing of the
organizations involved was posted on the websites of the Working Group members. A
dedicated email subscription service was also established for the NW GTA IRRP where

communities and stakeholders could subscribe to receive email updates about the IRRP.

Engaaqing Early and Often

The first step in the engagement of the NW GTA IRRP was meeting with representatives from
the municipalities and First Nation communities in the region. For the municipal meetings,
presentations were made to the NW GTA area municipal planners and CAOs at three group
meetings held in Halton Hills, Brampton and Milton. The IESO held a separate meeting with

representatives of the Six Nations Elected Council.

During these meetings, key topics of discussion involved confirmation of growth projections for
the area, addressing near- and medium-terms needs through the development of two new step-
down stations, and the recommendation of a future transmission corridor to provide for longer-
term capacity needs as a result of continued growth in the northern Brampton, southern
Caledon, and Halton Hills area. Invitations to meet to discuss the NW GTA IRRP were also
extended to the Mississaugas of the New Credit First Nation and to the Haudenosaunee
Confederacy Chiefs Council. The IESO remains committed to responding to any questions or

concerns from these communities.

Also discussed was a bulk system study that has been initiated for West GTA to identify and
recommend solutions to address emerging bulk transmission system needs, primarily driven by

the retirement of Pickering Nuclear GS.

Bringing Communities to the Table

This engagement will begin with a public webinar hosted by the working group to discuss the
plan and potential approaches of possible long-term options. Presentations on the NW GTA

IRRP will also be made to Municipal Councils and First Nation communities on request.

To further continue the dialogue, a West GTA local advisory committee will be established as
an advisory body to the NW GTA Working Group, as well as the broader West GTA Region.
The purpose of the committee is to establish a forum for members to be informed of the regional
planning processes. Their input and recommendations, information on local priorities, and
ideas on the design of community engagement strategies will be considered throughout the

engagement, and planning processes. LAC meetings will be open to the public and meeting
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information will be posted on the IESO website. Note that LACs are formed on a regional basis,
and will therefore encompass the entire West GTA planning region, including the
municipalities of Mississauga and Oakville, which were not part of the NW GTA IRRP.
Information on the formation of the West GTA LAC is available on the NW GTA IRRP main
webpage.

Strengthening processes for early and sustained engagement with communities and the public
were introduced following an engagement held in 2013 with 1,250 Ontarians on how to enhance
regional electricity planning. This feedback resulted in the development of a series of
recommendations that were presented to, and subsequently adopted by the Minister of Energy.
Further information can be found in the report entitled “Engaging Local Communities in

Ontario’s Electricity Planning Continuum”!” available on the IESO website.

Information on outreach activities for the NW GTA IRRP can be found on the IESO website and
updates will be sent to all subscribers who have requested updates on the NW GTA IRRP.

17 http://www.powerauthority.on.ca/stakeholder-engagement/stakeholder-consultation/ontario-Regional -energy-
planning-review
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10. Conclusion

This report documents an IRRP that has been carried out for NW GTA, a sub-region of the West
GTA OEB planning region, and, combined with the planning activities for Southwest GTA,
largely fulfils the OEB requirement to conduct regional planning in the West GTA Region.!8
The IRRP identifies electricity needs in the region over the 20-year period from 2014 to 2033,
recommends a plan to address near- and medium-term needs and identifies actions to develop

alternatives for the long term.

Implementation of the near-term plan is already underway, with the LDCs developing CDM
plans consistent with the Conservation First policy and with development work initiated for a
new step-down transformer station being developed by Halton Hills Hydro. A transmission
solution to address additional capacity needs for Halton TS is required for 2020 under the
Expected Growth forecast. This will be planned further by the transmitter through the RIP
process. Additionally, the RIP should consider a “wires” solution to address overloading needs
on H29/30, with a potential need date of 2023-2026.

To support development of the long-term plan, a number of actions have been identified to
develop alternatives, engage with the community and monitor growth in the region.
Responsibility has been assigned to appropriate members of the Working Group for these
actions. Information gathered and lessons learned as a result of these activities will inform

development of the next iteration of the IRRP for NW GTA.

The planning process does not end with the publishing of this IRRP. Communities will be
engaged in the development of the options for the long term. In addition, the NW GTA
Working Group will continue to meet regularly throughout the implementation of the plan to
monitor progress and developments in the area and will produce annual update reports that
will be posted on the IESO website. Of particular importance, the Working Group will track
closely the expected timing of the needs that are forecast to arise in the long term under the
Expected Growth forecast. If demand grows as anticipated, it may not be necessary to revisit
the plan until 2020, in accordance with the OEB-mandated 5-year schedule. This would allow
more time to develop alternatives and to take advantage of advances in technology in the next

planning cycle.

18 A bulk planning process underway for West GTA will consider the restoration needs described in this report.
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