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This Integrated Regional Resource Plan (IRRP) was prepared by the Independent Electricity

System Operator (IESO) pursuant to the terms of its Ontario Energy Board licence, EI-2013-0066.

The IESO prepared the IRRP on behalf of the Windsor-Essex Regional Planning Technical
Working Group (Working Group), which includes the following members:

¢ Independent Electricity System Operator
e E.LK. Energy Inc.

¢ Entegrus Powerlines Inc.

o ENWIN Utilities Ltd.

¢ Essex Powerlines Corporation

e Hydro One Networks Inc. (Distribution) (Transmission)

The Working Group assessed the adequacy of electricity supply to customers in the Windsor-
Essex region over a 20-year period; developed a flexible, comprehensive, integrated plan that
considers opportunities for coordination in anticipation of potential demand growth and
varying supply conditions in the Windsor-Essex region; and developed an implementation plan
for the recommended options, while maintaining flexibility to accommodate changes in key

conditions over time.

The Working Group members agree with the IRRP’s recommendations and support
implementation of the plan through the recommended actions, subject to obtaining all

necessary regulatory and other approvals.
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1. Introduction

This Integrated Regional Resource Plan (IRRP) considers and develops a plan to address the
electricity needs of the Windsor-Essex region over the next 20 years. This report was prepared
by the Independent Electricity System Operator (IESO) on behalf of the Working Group
composed of the IESO, E.L.K. Energy Inc. (E.L.K.), Entegrus Powerlines Inc. (Entegrus), Enwin
Utilities Ltd. (ENWIN), Essex Powerlines Corporation (EPL), and Hydro One Networks Inc.
(Hydro One). These five local distribution companies (LDCs) serve customers in the Windsor-
Essex region; ENWIN and Hydro One are directly connected to the transmission system, while
Entegrus, E.L.K., and EPL have low-voltage connections to Hydro One distribution feeders.

In Ontario, planning to meet the electrical supply and reliability needs of a large area or region
is conducted through regional electricity planning, a process that was formalized by the Ontario
Energy Board (OEB) in 2013. In accordance with this process, transmitters, distributors and the
IESO are required to carry out regional planning activities for each of the province’s 21
electricity planning regions, including the Windsor-Essex region, at least once every five years.
The Windsor-Essex region includes the City of Windsor, Town of Amherstburg, Town of Essex,
Town of Kingsville, Town of Lakeshore, Town of LaSalle, Municipality of Leamington, Town of
Tecumseh, the western portion of the Municipality of Chatham-Kent, and the Township of
Pelee Island. The Windsor-Essex region also includes Caldwell First Nation. It is one of seven
planning regions in Southwest Ontario, adjacent to the Chatham-Kent/Lambton/Sarnia region

to the east.

The Windsor-Essex region population of approximately 400,000 people remained relatively flat
over the last 10 years. Economic diversification is driving the region’s electricity growth and
use, specifically agriculture, manufacturing, and entertainment tourism in the city core. While
growth in the automotive sector in Windsor-Essex has tempered during this period, Windsor is
still the country’s manufacturing and automotive powerhouse. Other emerging industries,
particularly agriculture, have led to substantial growth in the area. The Kingsville-Leamington
area within the Windsor-Essex region is home to North America’s largest concentration of

greenhouse vegetable production. This rapid expansion, development in cannabis growth
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operations, and the shift to year-round artificial crop lighting, will continue to increase
electricity supply requirements in the Kingsville-Leamington area, which are expected to

double over the next five years.

Figure 1-1: The Windsor-Essex Region (Study Area)
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This IRRP identifies power system capacity, reliability requirements, and end-of-life asset
replacement needs and coordinates options to meet customer needs in the area over a 20-year
period. Given forecast uncertainty, the longer development lead time and the potential for
technological change, the plan does not recommend specific investments or projects to meet
mid- and long-term needs, but maintains the flexibility to evolve in step with emerging
developments. Instead, this IRRP focuses both on recommendations to meet near-term needs,
and on the near-term actions required to lay the groundwork for determining options to meet

mid- and long-term needs. Significant consideration was given to the potential for demand-side
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options to help relieve capacity needs in the Kingsville-Leamington area, with specific
recommendations for near-term actions to support projects that reduce electricity demand from

indoor agriculture or mitigate market barriers.

The focus of this IRRP is to provide customers in the region with adequate line connection and
step-down transformation capacity, and maintain a level of reliability consistent with accepted
planning standards. A companion bulk study was completed in June 2019' that focused on bulk
electricity needs; however, information and recommendations in both studies have been

integrated as they impact bulk and regional needs.

A key consideration in these analyses is whether near-term actions maintain, or act as a barrier
to, long-term options. The near-term actions recommended are intended to be completed before
the next IRRP cycle, scheduled for 2025, or sooner, depending on demand growth or other
factors. In some cases, the scope of near-term actions includes the continuation of defined
planning activities coordinated among key stakeholders to develop and complete
recommendations within a specific time period. The completion of these actions will inform
decisions for the next scheduled planning cycle, or sooner, particularly around integrated
solutions that address multiple needs, as well as demand-side options and capabilities for

which sufficient information is not currently available.
This report is organized as follows:

e A summary of the recommended plan for the Windsor-Essex region 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 the Windsor-Essex region and the study scope are
discussed in Section 4;

¢ The demand outlook scenarios, and energy efficiency and distributed energy resource

(DER) assumptions, are described in Section 5;

! Refer to the bulk study for details: http://www.ieso.ca/-/media/Files/IESO/Document-Library/regional-
planning/southwest-ontario/Need-for-Bulk-Transmission-Reinforcement-in-Windsor-Essex-Region-
June2019.pdf?la=en
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Electricity needs in the Windsor-Essex region are presented in Section 6;

Alternatives and recommendations for addressing the needs are described in Section 7;
A summary of engagement activities to date and moving forward, is provided in
Section 8; and

A conclusion is provided in Section 9.
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2. The Integrated Regional Resource Plan

The Windsor-Essex IRRP provides recommendations to address the electricity needs of the
region considering forecast electricity demand over a 20 year period, based on the application of

the IESO’s Ontario Resource and Transmission Assessment Criteria (ORTAC).2

This IRRP identifies three planning horizons: from the base-year (2017)3 through the near term
(up to 2025), medium term (six to 10 years, through to 2030), and longer term (11 to 20 years, or
through to 2037). These planning horizons reflect the inverse relationship between the length of
time and demand certainty (in that the longer the outlook, the less certain it is), lead time for

electricity resource development, and planning commitment required.
The recommendations in the IRRP are focused on four main categories of needs:

1. Customer supply needs in the Kingsville-Leamington area, where demand is expected

to grow at an unprecedented rate,
2. Needs in the nested 115 kV sub-systems,
3. Local capacity, reliability, and end-of-life needs identified within the study area, and
4. Long-term needs.

Substantial effort was made to evaluate the potential of non-wires alternatives (NWAs) to

compliment other more traditional methods of supplying capacity.

The IRRP was developed based on a set of planning considerations, including reliability, cost,
feasibility, and flexibility. In particular, associated projects recommended by the companion

Windsor-Essex bulk study were integrated into the plan.

2Refer to ORTAC for details: http://www.ieso.ca/-/media/files/ieso/Document%20Library/Market-Rules-and-
Manuals-Library/market-manuals/market-administration/IMO-REQ-0041-Transmission AssessmentCriteria.pdf

3 Load forecast data and study work were initiated in late 2017 as a result of rapid growth which triggered an early
start to the IRRP process, as detailed in Section 4.
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Given the significant forecast demand increase, a number of capacity and load restoration needs
were identified. For the Kingsville-Leamington area, the IRRP identifies specific investments,
both non-wires and wires, some of which are already being implemented to ensure they are in

service in time to address the region’s urgent needs.

For the 115 kV sub-systems, the IRRP identified options for an integrated solution that
addresses multiple needs. This will maximize the use of existing electricity system assets in the
context of the forecast conditions for the study area, while enabling the analysis that needs to be

completed before further recommendations can be made.

For the near and medium term needs in local areas, specific recommendations are identified to

address capacity, end-of-life and restoration needs, as appropriate.

For the long term, the IRRP identified near-term actions required to monitor demand growth,
technology adoption, and industry change, and lay the groundwork for exploring future
options. As these needs are not expected to emerge until further in the future, it is not necessary
(nor would it be prudent given forecast uncertainty and the potential for technology change) to

commit to further reinforcements at this time.

A summary of ongoing work, as well as the recommendations to meet capacity, restoration, and

asset replacement needs appear below.

2.1 ONGOING WORK

Due to the age and condition of the transmission infrastructure in the Windsor-Essex region, a
number of plans are already underway to address some of the area’s end-of-life asset
replacement needs. The previous IRRP, released in 2015, recommended the Supply to Essex
County Transmission Reinforcement (SECTR) project — an extension of two existing 230 kV
circuits from Chatham SS to Keith TS, south to Leamington TS #1. Hydro One’s subsequent
Regional Infrastructure Plan (RIP) built on this and recommended several end-of-life

replacement projects, which were not part of the scope of the 2015 IRRP.
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The status of various regional projects at the start of this IRRP is summarized in chorological

order in .

Table 2-1. By the time this IRRP was initiated, significant work had already been completed at

these stations, with in-service dates ranging from 2018-2021.

Table 2-1: Summary of Ongoing and Recently Completed Work in Windsor-Essex

Station/Line Section

Need

Proposed In-
Service Date

Keith TS

Reconfiguration of 230 kV and 115 kV circuits and
27.6 kV feeders at Keith TS to allow for the
construction of the Gordie Howe Bridge

2018 (completed)

Leamington TS #1

A new 230/27.6 - 27.6 kV 75/100/125 MV A
transformer station

A 13 km double circuit 230 kV transmission line
south to the new TS from the existing 230 kV
circuits from Chatham SS to Keith TS

2018 (completed)

Malden TS Replacement of end-of-life low voltage breakers. 2019 (completed)
Kingsville TS Replacement of end-of-life transformers T2/T4 2018 (completed)
with 83 MVA T6
Leamington TS Expansion of Leamington TS to include two new
Expansion 230/27.6 - 27.6 kV 75/100/125 MVA transformers 2019
Tilbury TS Decommissioning of station due to end-of-life and
transfer serviced load to Tilbury West DS supply 2020
Kingsville TS Replacement of end-of-life transformers T1/T3
with 83 MVA T5 2021
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In addition, the IESO recently completed a companion bulk study of the Windsor-Essex region,
which recommended new bulk system facilities —a 230 kV double circuit transmission line from
Chatham SS to the Leamington Junction — to address the area’s near- and mid-term bulk system
needs. A hand-off letter* was issued to Hydro One requesting initiation of development work

for the transmission circuit, with an expected in-service date of winter 2025/2026.

The impact of these projects in terms of station layout and capacity was incorporated into the

assessment of the transmission system capability in the Windsor-Essex region.

2.2 KINGSVILLE-LEAMINGTON AREA

The Kingsville-Leamington area is experiencing unprecedented demand growth —
approximately 900 MW of new load requests to Hydro One in 2018 alone — driven by rapid
expansion in the indoor agriculture and cannabis industries. The recent interest in retrofitting
and installing artificial lighting to enhance greenhouse production is driving a large increase in
electricity demand in the Kingsville-Leamington area. For this reason, a combination of NWAs
and wires options is required to address the significant near-term customer supply needs

identified in this area.
1. Targeted call for innovative projects

The greenhouse load characteristics in the Kingsville-Leamington area are fairly homogenous
but differ significantly from other typical system loads. As a result, they have the potential to fit
with demand-side options to manage greenhouse related load growth. Through the Kingsville-
Leamington Local Advisory Committee (LAC), a number of potential demand-side solutions
were identified, including energy efficiency and demand response (DR). However, a number of
factors (i.e., frequency, duration, and magnitude of demand reduction and corresponding
impact to crops) pose barriers to their adoption. As a result, the Working Group recommends
that the IESO consider a targeted call for applications through the Grid Innovation Fund (GIF)

4Refer to the hand-off letter for details: http://www.ieso.ca/-/media/Files/IESO/Document-Library/regional-
planning/southwest-ontario/Leamington-Transmission-Line-Handoff-Letter-June2019.pdf?la=en
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for Q4 2019/Q1 2020. To identify and mitigate market barriers, or otherwise accelerate the
adoption of competitive cost-effective solutions to rising electricity demand associated with the
growth of indoor agriculture. The call should solicit projects that validate the performance and
business case of promising new technologies, practices, and services across the province. This
should leverage the work already performed for demand-side options in Kingsville-Leamington
and LAC discussions to help scope parameters of the targeted call. The lessons learned from
these projects will be applicable across the province, starting with areas such as Dresden and

Niagara, which are experiencing significant growth in indoor agriculture.
2. Provincial Energy Efficiency

Under the Interim Framework (2019-2020), the IESO centrally delivers provincial energy-
efficiency programs, including the Retrofit Program, Small Business Lighting, and Energy
Manager Program. Last year, updates were made to introduce incentives supporting
horticulture light applications. Additionally, the IESO is making approximately $27-million
available for LDCs to undertake local energy-efficiency programs through the Local Program
Fund with priority given to areas where local needs have been identified. While reliability, crop
performance, and technology maturity limited mass uptake of light emitting diode (LED)
horticulture lighting technology, existing retrofit programs and future programs beyond the
Interim Framework should be evaluated to increase participation in areas with identified local
need. The Working Group recommends that the IESO communicate developments of future

energy-efficiency programs to the local community, as they arise.
3. Monitor Local Generation

To meet supply needs, some load customers are using behind-the-meter generation to offset
their baseload consumption and facilitate their supply needs. The amount of generation
connected to the electricity grid, whether directly or behind-the-meter, impacts the short-circuit
capability of the connecting transformer station. To maintain a holistic view of short circuit
limits is maintained, the Working Group recommends ongoing collaboration with the IESO to
monitor the growth of local generation in the Kingsville-Leamington area, and inform the next

cycle of regional planning.
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4. Leamington Switching Station (Lakeshore TS)

Aside from the NWAs recommended above, rapid growth in the Kingsville-Leamington area
necessitates additional reinforcements. The stations supplying this load — Kingsville TS and
Leamington TS — are forecast to reach their station capacity within the next year. A new
switching station at or near Leamington Junction to sectionalize and switch the four existing
230 kV circuits from Chatham to the Windsor area (C21]J/C22]/C23Z/C24Z) is recommended to
increase the capability of the system to supply load in the Kingsville-Leamington area while

contributing to improved performance of the bulk system.

The proposed switching station will improve reliability, and provide some additional local
supply capability to connect an additional transformer station in the area and continue
supplying load in the Kingsville-Leamington area. The switching station also relieves the need
for interim measures, recommended as a near-term action to maintain supply prior to
constuction. Given the urgent nature of this need, which was identified in the process of
conducting IRRP study work, the IESO issued a hand-off letter to Hydro One recommending
that development work for this switching station (officially referred to as Lakeshore TS) be

initiated.
5. Interim Measures

While the above actions are recommended to address the near-term capacity need in Kingsville-
Leamington, continued reliance on interim measures is required until those reinforcements are
in place. Between the 2015 IRRP and the completion of Leamington TS #1 in 2018, the number of
customer connection requests (both transmission and distribution) exceeded the capability of
the new station and the total 2015 IRRP load forecast for the area.

In response, Hydro One decided to proceed with an expansion of the recently constructed
Leamington TS #1 to double the amount of capacity that can be supplied from the station to
400 MW. To accommodate the expansion and the connection of additional transmission
customers starting in early 2020, interim measures, such as load rejection through a Special

Protection System (SPS), are required resulting in a lower level of reliability to connecting
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customers than what is typically provided. The need for interim measures during normal
operations is alleviated by the proposed switching station, and will be eliminated when the new
line between Chatham TS and the switching station come into service by 2022 and the winter of
2025/2026 respectively.

2.3 115 KV SUB-SYSTEMS

A number of capacity, load restoration and asset replacement needs were identified in the
115 kV sub-systems. Given the nested nature of these sub-systems, an integrated solution that
considers the broader context of the area and connected 230 kV network would address

multiple needs and maximize benefit to the overall system.

1. Undertake a Comprehensive Study of the 115 kV Sub-system Capacity and

Leamington Load Restoration Needs

Current station capacity needs at Kingsville TS and Lauzon TS, as well as a future supply
capacity need in the Lauzon 115 kV sub-system are being managed with interim measures i.e.,
through an SPS.

Conversion of Kingsville TS from 115 kV to 230 kV may require an integrated option that can
address these needs, as well as potentially assisting with Leamington capacity and load
restoration needs. Other options include non-wires solutions, or consideration of supply from
Keith TS. However, additional supply capability resulting from these options is limited until the
completion of the upstream, new 230 kV double-circuit transmission line from Chatham SS to
Lakeshore TS, and is impacted by Hydro One Distribution decisions with respect to the
schedule and work plan for local customer load connections. For this reason, timing of the
solution should occur in the mid-term — 2025/2026 at the earliest, given the expected in-service
date of the new 230 kV circuit from Chatham to Lakeshore.

Effectively solving the 115 kV sub-system capacity needs and the Leamington capacity and load
restoration needs requires a coordinated, integrated approach. The majority of these needs are
primarily driven by growth in a single sector, making it prudent at this time to ensure that the

recommendations contained in this IRRP address near-term needs, while maintaining options
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for mid-term solutions. To maximize the effectiveness of this option, numerous factors need to
be considered, including which of the existing 230 kV transmission lines
(C21J/C22]/C23Z/C24Z) to connect to, whether to move the station from 115 kV to 230 kV or
maintain a 230/115 kV connection, upstream system impacts, and reactive requirements. The
load security and restoration needs at Leamington TS are impacted by the plan to supply the
115 kV sub-systems or corresponding buildout of load transfer capability between Leamington
and Kingsville. In addition, Lauzon upstream supply capability requirements are sensitive to
the configuration of the nearby Kingsville TS, which will impact options for the

autotransformers (T1/T2) and step-down transformers (T7/T8) reaching end of life.

Given the rapid growth in the area, collecting more information on supply options and
monitoring load growth as it continues to materialize, will effectively expedite work required
for the next IRRP cycle. With this preparation in mind, in addition to the many considerations
described above, the Working Group recommends that a study of the 115 kV sub-system
capacity, end-of-life needs, and Leamington load restoration needs, be completed by Q2 of 2020
as an addendum to the IRRP. A plan for the proposed work is provided in Appendix C.

2.4 OTHER LOCAL NEEDS

Some independent near- and mid-term needs were identified through this IRRP. Specific

recommendations are outlined for capacity, end-of-life and restoration needs, where required.
1. New DESN station in Chatham-Kent

A near-term capacity need at Kent TS was identified during the development of this IRRP.
While Kent TS is outside the original scope of this IRRP, given the urgency of the need and its
proximity to the study area, the Working Group decided to include it in the plan. A customer
connection request and forecasted growth would fully utilize capacity at the station by 2020. As
a result, the Working Group recommends that a new DESN be built south of Chatham proper,
to supply this new load growth and potentially provide load transfer capability for existing
loads being supplied out of Kent TS.
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2. Upsize Keith TS Autotransformers (T11/T12)

The 2015 RIP recommended like-for-like replacement of the aging Keith TS autotransformers.
Since then, additional discussions and studies during the Needs Assessment and Scoping
Assessment have instead supported an upsizing based on both the minimal incremental cost
and the added supply capability to the 115 kV Windsor-Essex network. The Working Group
confirms proceeding with the upsizing of the Keith TS autotransformers T11/T12 from 125 MVA
to 250 MV A units by 2024.

3. Decommission Keith Step-Down Transformer (T1)

In the 2015 RIP, Hydro One recommended a plan to decommission the step-down transformer
Keith T1. As the load on this transformer will be moving from the area by mid-2020, the
Working Group recommends that this decommissioning work proceed as planned towards its
target date of 2024.

4. Upsize Lauzon Step-Down Transformers (T5/T6)

Lauzon TS T5/T6 step-down transformers are approaching their end of life and are forecast to
exceed their transformer capacity. While Lauzon DESN 1 (T5/T6) has more load connected than
DESN 2 (T7/T8), balancing the loads would still not address the Lauzon capacity need. The
Working Group recommends that Hydro One proceed with an upsizing of the T5/T6 step-down
transformers from 83 MVA to 125 MVA.

5. Lauzon Load Restoration

Existing load restoration needs were identified for the loss of the C23Z/C24Z 230 kV supply
circuits. In this instance, resupplying Lauzon TS load through the T1/T2 autotransformers and
115 kV network is sufficient to restore the lost load in excess of 150 MW within four hours,
satisfying ORTAC planning criteria. The Working Group recommends that no further action be

taken with respect to load restoration at Lauzon.
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6. Tilbury Load Security and System Restoration

Load security and system restoration needs were identified in the Scoping Assessment as areas
that would need further assessment. Based on current load forecasts, no reinforcement needs
have been identified for Tilbury. Since the transfer of Tilbury TS load to Tilbury West DS in
2020 satisfies ORTAC Section 7 system restoration and load security requirements, the Working

Group recommends that no further action be taken with respect to these needs.

2.5 LONG-TERM NEEDS

In the long term, the Windsor-Essex region’s electricity demand is projected to continue to
grow, based on the IRRP planning forecast presented in Section 5.7. This IRRP sets out the near-
term actions required to ensure that options remain available to address future needs in the

most efficient and cost-effective way, if and when they ultimately arise.
1. Monitor Load Growth at Belle River TS

Belle River TS is forecast to experience moderate load growth over the study period, with a
transformer capacity need arising in the mid to long term. Considering the sensitivity to energy
efficiency and demand management savings for this station, this IRRP recommends monitoring
station load growth between planning cycles to determine whether to proceed with options to

increase station capacity in the next planning cycle.
2. Monitor Load Growth in the Kingsville-Leamington Area

Unprecedented growth in the Kingsville-Leamington area is driven by a single sector
presenting a risk for long-term transmission investments. For this reason, the Working Group
recommends that the IESO continue to monitor long-term growth in the area between regional
planning cycles to determine when decisions on the long-term plan are required, inform the

next cycle of regional planning for the area, and trigger the next cycle early, as required.
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3. Monitor Industry Developments

The agriculture industry and emerging technologies are rapidly evolving. The Working Group
recommends that the IESO continue to monitor the status of developments in the indoor
agriculture industry through the ongoing Greenhouse Energy Profile Study which will explore

greenhouse energy usage trends over the next five to 10 years.
4. Monitor Regional and Bulk System Transmission Developments

As identified or recommended in this IRRP, a number of transmission projects are underway in
the Windsor-Essex region, both on the regional and bulk level. To ensure that regional and bulk
plans adequately meet projected near- and mid-term needs, the Working Group recommends

that the IESO monitor and report on the status of Windsor-Essex transmission projects between

regional planning cycles.
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3. Development of the Plan

3.1 THE REGIONAL PLANNING PROCESS

In Ontario, preparing to meet the electricity needs of customers at a regional level is conducted
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. A regional plan
considers the existing electricity infrastructure in an area, forecast growth and customer

reliability, evaluates options for addressing needs, and recommends actions.

The current regional planning process was formalized by the OEB in 2013 and is performed on
a five year planning cycle for each of the 21 planning regions in the province. The process is
carried out by the IESQO, in collaboration with the transmitter(s) and LDC(s) in each planning

region.
The process consists of four main components:

1. A Needs Assessment, led by the transmitter, which completes an initially screening of a

region’s electricity needs;

2. A Scoping Assessment, led by the IESO, which identifies the appropriate planning
approach for the identified needs and the scope of any recommended planning

activities;

3. AnIRRP, led by the IESO, which proposes recommendations to meet the identified

needs requiring coordinated planning; and/or
4. A RIP which provides further details on recommended wires solutions.

Further details on the regional planning process and the IESO’s approach to regional planning

can be found in Appendix A.
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The IESO is currently conducting a Regional Planning Review Process® to consider lessons
learned and findings from the previous cycle of regional planning and other regional planning

development initiatives, such as pilots and studies.

3.2 WINDSOR-ESSEX REGION WORKING GROUP AND IRRP DEVELOPMENT

Development of the Windsor-Essex IRRP was initiated in late 2017 with the release of the Needs
Assessment report® for the Windsor-Essex region. This product, prepared by Hydro One
Transmission with participation from the IESO, E.L.K., Entegrus, ENWIN, EPL and Hydro One
Distribution, identified needs requiring coordinated regional planning. To address these needs
and ensure resulting solutions were consistent with the decisions made in the first cycle of
regional planning, the subsequent Scoping Assessment report” — produced by the IESO —
recommended that a number of capacity and restoration needs identified be addressed through
an IRRP - a decision that reflected both the significant growth forecast, and the potential for

non-wires solutions.

In 2018 the Working Group was formed to develop Terms of Reference for this IRRP, gather
data, identify near- to long-term electricity needs in the region, and recommend actions to

address them.

In tandem, the IESO undertook a bulk report for the Windsor-Essex region. This report was
informed by demand forecasts and plans for new connection facilities developed through this

IRRP, and solutions for both were integrated as they impact bulk and regional needs.

5 More information can be found on the IESO regional planning review engagement site:
http://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/Regional-Planning-Review-Process
tRefer to the Needs Assessment to learn more: https://www.hydroone.com/about/corporate-information/regional-
plans/windsor-essex

"Refer to the Scoping Assessment for details: http://ieso.ca/-/media/Files/IESO/Document-Library/regional-
planning/Windsor-Essex/2018-Windsor-Essex-Scoping-Assessment-Outcome-Report.pdf?la=en
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3.3 LOCAL ADVISORY COMMITTEE

The Kingsville-Leamington Local Advisory Committee was formed as a vehicle for targeted
engagement on local priorities in the Kingsville-Leamington area and demand-side options in
particular. The LAC, which included representation from local municipalities, members of the
agricultural industry, and local energy service providers, offered advice on the nature of the
load growth and feedback on potential demand-side options that could impact local needs. The
LAC met three times during the IRRP phase of regional planning and the outcomes of its

discussions helped inform the Working Group and the recommendations in this IRRP.

Subsequently, a sub-working group was formed to investigate demand-side options, to manage
continued growth in the greenhouse sector and better utilize facilities that can be connected
while transmission reinforcement options are being developed. This sub-working group
consisted of representatives from the IESO, E.L.K., Entegrus, ENWIN, EPL, and Hydro One. It
leveraged contacts in the local community, technical experts and other interested parties to
gather information and propose options to the Working Group for incorporation into the

options evaluation process of this IRRP.
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4. Background and Study Scope

This is the second cycle of regional planning for the Windsor-Essex region. When the OEB
formalized the regional planning process in 2013, planning work was already underway in
Windsor-Essex. As such, the Needs Assessment and Scoping Assessment phases for the first
cycle of the regional planning process were deemed to be complete and Windsor-Essex was
identified as a “transitional” region within the Group 1 planning regions, the first group to

utilize the formalized regional planning process.

In April 2015, the Windsor-Essex IRRP recommended the SECTR project — an extension of two
existing 230 kV circuits from Chatham SS to Keith TS, south to Leamington TS #1 to provide an
additional 200 MW of winter local load meeting capability. On the basis of this planning report,
Hydro One completed the RIP for Windsor-Essex on December 22, 2015.

Between the 2015 IRRP recommendation and the completion of SECTR in 2018, the number of
customer connection requests received by LDCs in the area, particularly Hydro One, exceeded
both the capability of the new station and the total 2015 IRRP load forecast. This triggered the
second cycle of regional planning for Windsor-Essex in mid-2017. A Needs Assessment was
published in October 2017, followed by a Scoping Assessment in March 2018. The Scoping
Assessment report identified a number of needs requiring further regional coordination, and
recommended that both an IRRP be initiated for the Windsor-Essex region, and a separate bulk
planning process occur in parallel with the IRRP. The results contained in the Need for Bulk
Transmission Reinforcement in the Windsor-Essex Region, which was completed on June 13, 2019,

have been incorporated into this plan.

Building on past regional studies and taking into account updates to activities in the region and
LDCs’ load forecasts, this report presents an integrated regional resource plan for the Windsor-
Essex region until 2037. In addition to addressing reliability performance and end-of-life asset
replacement needs in the region, the IRRP focuses on identifying recommendations to meet

near-term customer supply need through a combination of non-wires and wires options. To set

Page 19 of 88



the context for this IRRP, the scope of the planning study and the area’s existing electricity

system are described in Section 4.1.

4.1 STUDY SCOPE

This IRRP develops and recommends options to meet the electricity needs of the Windsor-Essex
region in the near, medium, and long term, and assesses any existing or emerging restoration or
supply security needs. The plan, prepared by the IESO on behalf of the Working Group,
considers the long-term outlook for electricity demand, energy efficiency, transmission and
distribution system capability, relevant community plans, development of the regional

transmission system, condition of transmission assets, and distributed energy resources.
The following transmission facilities were included in the scope of this study:

e 230 kV connected stations — Malden TS, Keith TS, Lauzon TS, Leamington TS, Kent TS

e 115 kV connected stations — Crawford TS, Essex TS, Walker TS #1, Walker TS #2, Belle
River TS, Tilbury West DS, Tilbury TS, Kingsville TS,

e Five customer owned transformer stations on the 115 kV system

o 230 kV transmission lines — C21]J/C22], C237/C247, J5D

e 115 kV transmission lines — J3E/J4E, Z1E/Z7E, K2Z/K6Z

e 115 kV transmission cables — ES8F/E9F

e 230/115 kV auto-transformers at Keith TS and Lauzon TS

e Existing local generation assets

Electricity to Windsor-Essex is supplied from the rest of the province through two 230 kV
double circuits and two 115 kV single circuits. The main 230 kV transmission corridor in the
region connects with the rest of the province at Chatham SS in the Municipality of Chatham-
Kent. Two 230 kV double-circuit lines, C21J/C23Z and C22]/C247Z, run east-west in this corridor,
located south of Highway 401, from Chatham SS to the proposed Lakeshore TS, C21]J/C22]
continues west to Keith and C23Z/C24Z continue northwest to Lauzon. Keith TS provides an

interconnection with the Michigan system via 230 kV circuit J5D and an in-line phase shifter.

In Windsor, Keith TS and Lauzon TS, connect the region’s 115 kV network to the 230 kV

transmission system via two autotransformers at each station. The main 115 kV transmission
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corridor runs through Windsor from Keith TS through Essex TS to Lauzon TS. The double-
circuit line J3E/J4E located in this corridor connects Keith TS with Essex TS, and the double-
circuit line Z1E/Z7E connects Essex TS with Lauzon TS. Other 115 kV transmission corridors
provide for circuits K2Z and K6Z; 115 kV circuits ESF and E9F are underground cables and
provide supply to four ENWIN-owned stations.

Subsequent to the Scoping Assessment, a near-term capacity need was identified at Kent TS.
While this was originally considered to be out of scope, given the urgent nature of the need and

its relative proximity to the study area, the scope of this IRRP was extended to include Kent TS.

The Windsor-Essex region is supplied by a mix of internal resources (generation connected
within Windsor-Essex) and external resources (generation located outside of Windsor-Essex
accessed through transmission infrastructure).® The existing 230 kV network through the region
provides Windsor-Essex with supply from the rest of Ontario, particularly the wind and gas
generation resources located east of Chatham. It also offers a strong link with Michigan,
allowing for imports and exports to flow through the region. Windsor-Essex is home to a
significant amount of installed gas generation, wind generators, and a large solar installation, as
well as a number of distribution-connected wind, solar and combined heat and power (CHP)

resources. The majority of generation capacity in the region is located close to Windsor.

The Windsor-Essex region and its supply infrastructure are shown in Figure 4-1 and Figure 4-2.

8 The mixture of resources used to supply the region’s and the province’s energy needs at any time is determined by
the real-time energy market.
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Figure 4-1: The Regional Transmission System Supplying Windsor-Essex
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For the purposes of this IRRP, which recommends options to meet the electricity service needs
of the Windsor-Essex region, the three nested electrical sub-systems shown in Figure 4-3, are

described below:

1. The J3E/J4E sub-system: Includes the load that would be supplied via circuits J3E and
J4E for the loss of C23Z and C24Z, along with the Lauzon TS DESN loads on C23Z and
C24Z which can be resupplied from the 230 kV/115 kV autotransformers post-
contingency

2. The Lauzon 115 kV sub-system: Includes the transformer stations and generators
connected to circuits K2Z and K6Z

3. The Kingsville-Leamington sub-system: Includes the load supplied by, and generation
connected to, Kingsville TS or the new Leamington TS.

Since the three sub-systems are overlapping, with the Lauzon 115 kV sub-system nested within
the J3E/J4E sub-system, the demand for the J3E/J4E sub-system is inclusive of the demand in the
Lauzon 115 kV sub-system for the purposes of this plan. Similarly, as the Kingsville-
Leamington sub-system partly overlaps both of the other sub-systems, increasing supply to the
Kingsville-Leamington sub-system will impact the supply and demand balance in the J3E/J4E
and Lauzon 115 kV sub-systems.
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Figure 4-3: Windsor-Essex Region Sub-systems
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The Windsor-Essex IRRP was developed by completing the following steps:

e Preparing a 20-year electricity demand outlook (forecast) and establishing needs over
this time frame;

¢ Examining the load meeting capability (LMC) and reliability of the existing transmission
system supplying the Windsor-Essex region, specifically to meet pent-up electrical
demand from greenhouse growers in the region, taking into account facility ratings and
performance of transmission elements, transformers, local generation, and other
facilities such as reactive power devices;

e Assessing system needs by applying a contingency-based assessment and the reliability
performance standards for transmission supply described in Section 7 of ORTAGC;

¢ Confirming identified end-of-life asset replacement needs and timing with the

transmitter;
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o Establishing feasible integrated alternatives to address needs, including a mix of energy
efficiency, generation, transmission and distribution facilities, and other electricity
system initiatives;

¢ Engaging with the community on needs, findings, and possible alternatives;

¢ Evaluating options using decision-making criteria that include: technical feasibility, cost,
reliability performance, flexibility, environmental and social factors; and

¢ Developing and communicating findings, conclusions and recommendations within a

detailed plan.

4.2 RECENT, PLANNED, AND COMMITTED RESOURCES

4.2.1 Transmission and Distribution Facilities

In April 2015, the IESO published an IRRP for the Windsor-Essex region, which recommended
the SECTR project, which came into service in early 2018. In response to the subsequent number
of customer connection requests, Hydro One expanded Leamington TS #1 (Leamington TS #2,
with a targeted in-service date of early 2020), to double the amount of capacity that can be
supplied from the station to 400 MW. Concurrently, the IESO and Hydro One also received a
number of requests — totaling about 100 MW — from larger customers wanting to connect to the
new Leamington transmission line. The existing transmission system is unable to accommodate
these requests while meeting required planning criteria. Interim measures have been identified
to allow the connection of some new facilities and will be included as part of the

recommendations of the System Impact Assessments (SIAs) for these projects.

Published in June 2019, a companion report on the bulk transmission system for the Windsor-
Essex region recommended a new 230 kV double circuit transmission line from the existing

Chatham SS to the new switching station at the Leamington Junction, as shown in Figure 4-4.
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Figure 4-4: Single Line Diagram of Existing and Proposed Facilities in the Leamington Area
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This line will increase the overall transfer capability of the bulk transmission system west of
Chatham to reliably supply the forecast load growth in the Kingsville-Leamington area and the
broader Windsor-Essex region in the near- to mid-term, permit the resources and bulk facilities
in this region to operate efficiently for local and system needs, and maintain existing

interchange capability on the Ontario-Michigan interconnection between Windsor and Detroit.

4.2.2 Generation Resources

The region is home to a significant amount of large natural gas generation (including a large
combined-cycle plant and a number of CHP generators), wind generators, and a large solar
installation in the region, as well as some distributed generation (DG) — primarily CHP and
solar. These resources represent a combined total of 1,700 MW of installed generation capacity.
Figure 4-5 shows the installed resource mix (transmission-connected and distribution-

connected) in the Windsor-Essex region in 2020.
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Figure 4-5: Installed Resources in the Windsor-Essex Area for 2020 by Resource Type (Type, MW)
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5. Demand Outlook

5.1 HISTORICAL DEMAND

Historically, the electric system in the Windsor-Essex region has been summer-peaking, with
the primary load centre being the city of Windsor. Over the past five years, the annual energy
requirements and coincident peak demand in the region were around 4 TWh and 800 MW,
respectively. As seen in Figure 5-1, prior to 2008 and the subsequent transition from heavy
manufacturing to less energy-intensive industries, demand peaked at around 1,000 MW, before

decreasing to current levels (less than 800 MW).

Figure 5-1: Historical Summer Demand and Energy Consumption for the Windsor-Essex Region
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While the city of Windsor and surrounding municipalities constitute the majority of the
geographical area covered by the Windsor-Essex planning region, their loads continue to
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exhibit relatively flat load growth. In contrast, demand in the Kingsville-Leamington area has
increased at an unprecedented rate. As explained in more detail in Section 5.2, this growth has
been driven by expansion of the greenhouse sector, which was the key trigger for this planning
cycle. Because of the magnitude, geographical concentration, and unique and winter-peaking
nature of this load growth, this IRRP distinguishes the planning forecast for the Kingsville-
Leamington area from the planning forecast for the broader Windsor-Essex region. Further
greenhouse load growth occurring in the Kent area has also been included in this IRRP due to

its near-term timing and proximity to the Windsor-Essex region.

5.2 CURRENT DRIVERS OF LOAD GROWTH

The growth in Kingsville-Leamington is driven by rapid expansion in the indoor agriculture
and cannabis industries. An understanding of the economic and technological drivers of this
growth is important to both manage the build-out of infrastructure reinforcements, and to
evaluate potential demand-side options. Additionally, indoor agriculture loads are significantly
different from other industrial, commercial, and residential loads in the province. Their unique
characteristics, which are described in greater detail below, offer both opportunities for greater

efficiency and challenges for the electricity system.

The concentration of indoor agriculture in Windsor-Essex owes much to the region’s natural
advantages. Its proximity to the Windsor-Detroit border crossing is ideal for supplying both the
Canadian and U.S. markets, and its southern latitude and climate provide optimal conditions
for agricultural activities. Windsor-Essex also hosts an established ecosystem of support
industries and partners, including agriculture research and greenhouse fabrication facilities,

which further encourage greenhouse growth in the area.

In recent years, economic factors such as rising consumer demand for year-round local produce
and supply disruptions in other markets, have paved the way for