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Greater Ottawa Region — Needs Assessment June 15,2018

Disclaimer

This Needs Assessment Report was prepared for the purpose of identifying potential needs in the Greater
Ottawa Region and to recommend which need may require further assessment and/or regional
coordination to develop a preferred plan. The results reported in this Needs Assessment are based on the
input and information provided by the Study Team.

The Study Team participants, their respective affiliated organizations, and Hydro One Networks Inc.
(collectively, “the Authors”) shall not, under any circumstances whatsoever, be liable to each other, to
any third party for whom the Needs Assessment Report was prepared (“the Intended Third Parties™) or to
any other third party reading or receiving the Needs Assessment Report (“the Other Third Parties”). The
Authors, Intended Third Parties and Other Third Parties acknowledge and agree that: (a) the Authors
make no representations or warranties (express, implied, statutory or otherwise) as to this document or its
contents, including, without limitation, the accuracy or completeness of the information therein; (b) the
Authors, Intended Third Parties and Other Third Parties and their respective employees, directors and
agents (the “Representatives”) shall be responsible for their respective use of the document and any
conclusions derived from its contents; (c) and the Authors will not be liable for any damages resulting
from or in any way related to the reliance on, acceptance or use of the document or its contents by the
Authors, Intended Third Parties or Other Third Parties or their respective Representatives.
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Executive Summary

REGION Greater Ottawa Region
LEAD Hydro One Networks Inc. (“HONI”)
START DATE February 15, 2018 END DATE | June 15, 2018

1. INTRODUCTION

The first cycle of the Regional Planning process for the Greater Ottawa Region was initiated in Q2 2014. During
the planning process, an Integrated Regional Resource Plan (“IRRP”) was published in Apr 2015 which
identified a number of near- and mid-term needs in the Ottawa Area Sub-region. The planning process was
completed in Dec 2015 with the publication of the Regional Infrastructure Plan (“RIP”) which provided a
description of needs and recommendations of preferred wires plans to address near-term needs. The RIP also
identified some mid- and long-term needs that will be reviewed during this planning cycle.

The purpose of this Needs Assessment (“NA”) is to identify any new needs and to reaffirm needs identified in
the previous Greater Ottawa RIP.

2. REGIONAL ISSUE/TRIGGER

In accordance with the Regional Planning process, the regional planning cycle should be triggered at least every
five years. In light of the timing of the mid-term needs identified in the previous Integrated Regional Resource
Plan (“IRRP”) and RIP reports as well as new needs in the Greater Ottawa Region, the Study Team triggered the
NA for the Ottawa region.

3.  SCOPE OF NEEDS ASSESSMENT

The scope of this NA includes:
e Review and reaffirm needs/plans identified in the previous RIP; and
o Identification and assessment of system capacity, reliability, operation, and aging infrastructure needs.

Note: Station and transmission supply capacity needs in the Ottawa Area Sub-region will be identified,
reaffirmed, and assessed in the IRRP phase while those needs in the Outer Ottawa Sub-region along with
non-growth related needs for the entire Greater Ottawa Region will be evaluated in this NA.

The Study Team may also identify additional needs during the next phases of the planning process, namely
Scoping Assessment (“SA”), IRRP and RIP, based on updated information available at that time.

4. INPUTS/DATA

The Study Team representatives from Local Distribution Companies (“LDC”), the Independent Electricity
System Operator (“IESO”), and Hydro One provided input and relevant information for the Greater Ottawa
Region regarding capacity needs, system reliability, operational issues, and major assets/facilities approaching
end-of-life (“EOL”).

5. ASSESSMENT METHODOLOGY

The assessment’s primary objective is to identify the electrical infrastructure needs in the Region over the study
period. The assessment reviewed available information including load forecasts, conservation and demand
management (“CDM?”) and distributed generation (“DG”) forecasts, system reliability and operation issues, and
major high voltage equipment identified to be at or near the end of their useful life and requiring
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replacement/refurbishment.

A technical assessment of needs was undertaken based on:
e Current and future station capacity and transmission adequacy;
e System reliability and operational concerns; and
e Any major high voltage equipment reaching the end of its useful life.

6. RESULTS

I Outer Ottawa Sub-region — Station & Transmission Supply Capacity

e Station and Transmission supply capacities in Outer Ottawa Sub-region are adequate for the
study period

Note: Station and Transmission supply capacity needs for the Ottawa Area Sub-region will be
identified and assessed in the IRRP phase.

II. System Reliability & Operation

e Study Team has confirmed that as per Hydro One assessment, load restoration criteria for the
following scenarios are met:
o 30-minute load restoration for M32S/C3S & South March A1A2 contingency
o 4-hour load restoration for M32S/C3S & South March A1A2; South March L6L7; M4G &
MS5G; D5A & B5D contingencies

e Study Team has confirmed that as per Hydro One, voltage regulation issues at following
locations will require further assessment in the IRRP:
o 115kV Circuit 79M1
o Almonte TS/Terry Fox MTS

III. Aging Infrastructure

Outer Ottawa Sub-region:
e Arnprior TS — EOL transformers T1/T2 (2023-2024)
e Longueuil TS — EOL transformers T3/T4 (2024-2025)
e 115kV circuit STM (2021-2022)

Ottawa Area Sub-region:

Slater TS — EOL transformers T1/T2/T3 (2022-2023)

Albion TS — EOL transformers T1/T2, switchgears, breakers (2028-2029)
Merivale MTS Rebuild (2017-2020)

Riverdale TS Switchgear Replacement (2021-2023)

Limebank MTS Transformer Replacement (2022-2024)
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7.

RECOMMENDATIONS

The Study Team’s recommendations for the above needs identified are as follows:

a)

b)

Equipment reaching EOL at Arnprior TS, Longueuil TS, and Slater TS, as well as 115kV circuit S7TM
cannot be eliminated or have their capacities reduced. Study Team determines that replacing EOL
equipment is the most preferred option. Hydro One will coordinate replacement of above equipment
with affected LDCs and develop the replacement plan.

Hydro One has determined that load restoration criteria would be met following contingencies identified
in Section 7.2. No further actions are required.

Hydro One has determined that voltage regulation needs described in Section 7.3 will require updated
load forecast in the Ottawa Area Sub-region, and further assessment will be conducted during the IRRP
phase.

Hydro One will investigate tap changer issues at Longueuil TS and St. Isidore TS outside of the
Regional Planning Process.

IRRP to be undertaken for the Ottawa Area Sub-region to further assess remaining and/or new needs in
the area, including mid-term EOL need at Albion TS.
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1 INTRODUCTION

The first cycle of the Regional Planning process for the Greater Ottawa Region was completed in
December 2015 with the publication of the Regional Infrastructure Plan (“RIP”). The RIP provided a
description of needs and recommendations of preferred wires plans to address near and medium term
needs. Additional medium and long term needs were recommended for further review during the next
regional planning cycle.

The purpose of this Needs Assessment (“NA”) is to identify new needs and to reconfirm needs identified
in the previous Greater Ottawa regional planning cycle. Since the first regional planning cycle, some new
needs in the region have been identified.

This report was prepared by the Greater Ottawa Region Study Team (“Study Team”), led by Hydro One
Networks Inc. Participants of the Study Team are listed below in Table 1. The report captures the results
of the assessment based on information provided by the lead transmitter, Local Distribution Companies
(“LDC”) and the Independent Electricity System Operator (“IESO”).

Table 1: Greater Ottawa Region Study Team Participants

Company

Hydro One Networks Inc. (Lead Transmitter)

Hydro One Networks Inc. (Distribution)

Hydro Hawkesbury Inc.

Hydro Ottawa Limited

Independent Electricity System Operator (“IESO”)

Ottawa River Power Corporation

2 REGIONAL ISSUE/TRIGGER

In accordance with the Regional Planning process, the Regional Planning cycle should be triggered at
least every five years. In light of the timing of the mid-term needs identified in the previous IRRP and
RIP reports as well as new needs in the Greater Ottawa Region, the Study Team triggered the NA for the
Greater Ottawa Region.

3 SCOPE OF NEEDS ASSESSMENT

The scope of this NA covers the Greater Ottawa Region and includes:
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e Identification of new needs based on latest information provided by the Study Team; and,

¢ Confirmation/updates of existing needs and/or plans identified in the previous planning cycle.
Note: Station and Transmission supply capacity needs for the Ottawa Area Sub-region will be identified
and assessed in the IRRP phase. Only those for the Outer Ottawa Sub-region will be evaluated in this NA.

The Study Team may identify additional needs during the next phases of the planning process, namely
Scoping Assessment (“SA”), Local Planning (“LP”), IRRP, and/or RIP.

4 REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION

The Greater Ottawa Region covers the municipalities bordering the Ottawa River from Arnprior in the
west to Hawkesbury in the east and north of Highway 43. At the center of this Region is the City of
Ottawa. Electrical supply to the Region is provided from 52 230kV and 115kV step-down transformer
stations.

Bulk electrical supply to the Greater Ottawa Region is provided through the 500/230kV autotransformers
at Hawthorne TS and a network of 230kV and 115kV transmission lines and step-down transformation
facilities. The area has been divided into two Sub-regions:

e The Ottawa Area Sub-region comprises primarily the City of Ottawa. It is supplied by two
230/115 kV autotransformer stations (Hawthorne TS and Merivale TS), eight 230 kV and thirty-
three 115 kV transformer stations stepping down to a lower voltage. Local generation in the area
consists of the 74 MW Ottawa Health Science Non-Utility Generator (“NUG”) located near the
downtown area and connected to the 115 kV network. The Ottawa Area Sub-region is shown in
Figure 1 below.
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Figure 1: Ottawa Area Sub-region Map
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Hydro Ottawa is the main LDC that serves the electricity demand for the City of Ottawa. Hydro
One Distribution supplies load in the outlying areas of the sub-region. Both Hydro Ottawa and
Hydro One Distribution receive power at the step-down transformer stations and distribute it to
end users, including industrial, commercial and residential customers.

The Outer Ottawa Sub-Region covers the remaining area of the Greater Ottawa Region. The
eastern area (shown in Figure 2) is served by three 230 and five 115 kV step-down transformer
stations. Hydro One Distribution and Hydro Hawkesbury are the LDCs in the area that distribute
power from the stations to their end use customers. It also includes a large industrial customer,
Ivaco Rolling Mills, in L’Orignal, Ontario.
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Figure 2: Outer Ottawa Sub-region Map (Eastern Part)

The western area of the Outer Ottawa Sub-Region (shown in Figure 3) is served by one 230 kV
and two 115 kV step-down transformer stations. Hydro One Distribution is the LDC that supplies
its end use customers from these stations. Ottawa River Power Corp. is the embedded LDC that
supplies its customers from Almonte TS via Hydro One Distribution’s 44kV feeders. The area
includes the following generating stations: Barrett Chute GS, Chats Falls GS and Stewartville GS
with a peak generation capacity of about 450 MW.
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Figure 3: Outer Ottawa Sub-region Map (Western Part)

An electrical single line diagram for the Greater Ottawa Region facilities is shown in Figure 4.
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5

INPUTS AND DATA

Study Team participants, including representatives from LDCs, IESO, and Hydro One provided

information and input for the Greater Ottawa Region NA. The information provided includes the
following:

6

Outer Ottawa Sub-region Load Forecast;

Known capacity and reliability needs, operating issues, and/or major assets approaching the end
of their useful life (“EOL”); and

Planned/foreseen transmission and distribution investments that are relevant to regional planning
for the Greater Ottawa Region

ASSESSMENT METHODOLOGY

The following methodology and assumptions are made in this Needs Assessment:

Information gathering included:

1.

il
iil.

Load forecast: The relevant LDCs provided a load forecast for the Outer Ottawa Sub-region. The
IESO provided a Conservation and Demand Management (“CDM”) and Distributed Generation
(“DG”) assumptions to determine their high-level impact on needs in the sub-region. The sub-
region extreme winter weather coincident peak gross load forecast was produced by translating
the LDC load forecast into load growth rates and applying onto the 2017 actual winter station
coincident peak load, adjusted for extreme weather conditions (according to Hydro One’s
methodology). The CDM and DG assumptions were applied to this gross forecast to produce the
net forecast. The extreme winter weather coincident peak net load forecast for the individual
stations in the Outer Ottawa Sub-region is given in Appendix B. A similar approach was used to
develop the Outer Ottawa Sub-region winter weather non-coincident peak gross and net load
forecast. It should be noted that the actual versus forecasted year to year demand can vary due to
factors such as weather, economic development, etc.

Relevant information regarding system reliability and operational issues in the region;

List of major HV transmission equipment planned and/or identified to be refurbished and/or
replaced due to the end of their useful life which is relevant for regional planning purposes. This
includes HV transformers, autotransformers, HV Breakers, HV underground cables and overhead
lines.

A technical assessment of needs was undertaken based on:

Current and future station capacity and transmission adequacy;
System reliability and operational concerns; and
Any major high voltage equipment reaching the end of its useful life.

Note: Outer Ottawa Sub-region is winter peaking so the assessment is based on winter peak load.

However, both summer and winter peak loads are presented in Appendix A & B for completeness.
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7 NEEDS

This section describes emerging needs identified in the Greater Ottawa Region, and also reaffirms the
near, mid, and long-term needs already identified in the previous regional planning cycle. The newly
identified/emerging needs pertaining to this NA will be discussed further in the following sub-sections,
while the status of the previously identified needs is summarized in Table 2 below.

Table 2: Needs Identified in the Previous Regional Planning Cycle

Type of Needs identified in

previous IRRP and NA Needs Details Current Status
Hawthorne TS T5 and T6 — | The project is currently under execution.
LTR exceeded Its schedule was revised to allow for the

replacement work of T7/T§ to be
completed first.

The current status of the project is as
follow: T6 has been replaced. Protection
upgrade and TS5 replacement to be

230/115kV Transformation completed by 2021 to allow for the
Capacity replacement of Hawthorne T7 and T8 in
2019.

Merivale TS T22 — LTR On hold as South Nepean MTS project
exceeded (described under Station Capacity
Needs) is expected to provide loading
relief by transferring load to 230kV

network.
S7M Circuit — Supply Line rating was increased and adequate
Capacity1 to meet forecast load up to 2026.

Capacity beyond 2026 will be addressed

Transmission Circuit by the South Nepean MTS project
Capacity i i
A4K Circuit — Supply Riverdale JCT x Overbrook TS: Build
Capacity' New A6R Tap Project is currently under

execution. The target I/S year is 2019

! Further assessment and review to be conducted during the IRRP phase
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Station Capacity

Ottawa Center 115kV Area
Station Capacity'

Russell TS & Riverdale TS: Feeder ties
to be completed by 2020

Overbrook TS: T1/T2 replacement is
complete

Lisgar TS: T1/T2 replacement project is
cancelled at the request of Hydro Ottawa

King Edward TS: T3 replacement to be
completed by 2022.

Hawthorne TS T7 and T8 —
LTR exceeded

T7/T8 replacement with 125MVA
capacity is currently under execution.
The expected I/S year is 2019

South West Area - Capacity’

Construction of the new supply circuit
and station for the South Nepean MTS
project is undergoing estimating and
Environmental Assessment approvals.
Target I/S year is 2021.

Bilberry Creek TS -
Refurbishment'

Decision to refurbish to be reviewed and
assessed during the IRRP phase.

Supply Security, Reliability
and Restoration

Orleans TS - Reliability"

Decision to improve reliability depends
on the outcome for Bilberry Creek TS
refurbishment. Further reviews to be
conducted during the IRRP phase

B5D+DS5A Circuits —
Restoration

This was the subject of a Local Planning
report. See Section 7.2 for more details.

Load Loss for STM
Contingency’

See Section 7.2

Load forecast for Bridlewood MTS,
Fallowfield MTS, Manotick MTS, and
Richmond DS need to be refreshed and
reviewed during the IRRP phase.

Voltage Regulation

79M1 Circuit — Voltage
Regulation'

Low voltage is still observed. Load
forecast for stations supplied by 79M1
need to be refreshed and reviewed during
the IRRP phase.

Stewartville TS — Voltage
Regulation

Loading on Stewart TS is expected to
remain at around 25MW over the next
10 years. No further actions are required
at this time.
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Almonte TS/Terry Fox MTS| See Section 7.3
—Voltage Regulation'

Merivale TS T22 — On hold as South Nepean MTS project is
Continuous ratings expected to provide loading relief by
exceeded moving load to 230kV network.

Additional Needs Identified

King Edward TS — Capacity | King Edward T3 replacement is
scheduled for completion by 2022.

7.1 End-Of-Life (EOL) Equipment Needs

Study Team has identified the following major high voltage equipment to be reaching the end of their
useful life over the next 10 years.

Table 3: End-of-Life Equipment — Greater Ottawa Region

Outer Ottawa Sub-region EOL Equipment” Replacement Timing®
Arnprior TS — EOL transformers T1/T2 2023-2024
Longueuil TS — EOL transformers T3/T4 2024-2025

Ottawa Area Sub-region EOL Equipment”
115kV S7M Sections:
Manotick Jet x Fallowfield MTS
STR 673N Jct x Fallowfield MTS 2021-2022

Manotick Jct x Richmond MTS
STR 673N Jct x Manordale MTS

Slater TS — EOL transformers T1/T2/T3 2022-2023
Albion TS — EOL switchgear, breakers 2028-2029
Merivale MTS Rebuild" 2017-2020
Riverdale Switchgear Replacement™ 2021-2023
Limebank Transformer Replacement 2022-2024

(1) No other major HV station equipment or lines in the Greater Ottawa Region have been identified for
replacement/refurbishment at this time

(2) The replacement/refurbishment timing and prioritization are subject to change

(3) LDC owned assets

The end-of-life equipment assessment for the above asset considered the following options:

1. Maintaining the status quo

2. Replacing equipment with similar equipment with lower ratings and built to current standards

3. Replacing equipment with similar equipment with lower ratings and built to current standards by
transferring some load to other existing facilities

4. Eliminating equipment by transferring all of the load to other existing facilities
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5. Replacing equipment with similar equipment and built to current standards (i.e., “like-for-like”
replacement)
6. Replacing equipment with higher ratings and built to current standards

Outer Ottawa Sub-region

e Arnprior TS — EOL Transformers T1/T2

Arnprior TS is a 115/44 kV DESN connected to W6CS and C7BM 115 kV circuits, supplying Hydro One
Distribution. Transformers T1 and T2, built in 1960 and 1957, respectively, are rated at 42MVA each and
have been identified to be at the end of their service life. The DESN 10-day LTR is 46MW in the summer
and 54 MW in the winter.

The station’s net non-coincident winter peak load in 2017 (adjusted for extreme weather) was 52 MW.
The load is expected to remain relatively flat throughout the study period (2018-2027). Considering the
load growth at the station, replacing the EOL transformers with standard size units of 42MVA to maintain
the capacity of the station is recommended. Transformer capacity upsizing is not an option since 42MVA
is currently the largest size at the 115/44kV voltage level.

The study team recommends that this need be addressed by Hydro One and Hydro One Distribution to
coordinate the replacement plan. The replacement of the EOL equipment is expected to be completed by
2023-2024.

e Longueuil TS — EOL Transformers T3/T4

Longueuil TS is a 230/44kV DESN connected to 230kV B5D and D5A circuits, supplying Hydro One
Distribution. The transformer T3 and T4, built in 1965 and 1964, respectively, are rated 93MVA each and
have been identified to be at the end of their service life. The DESN 10-day LTR is 88MW in the summer
and 95MW in the winter.

The station’s net non-coincident winter peak load in 2017 (adjusted for extreme weather) was 52MW.
The load is expected to remain relatively flat throughout the study period (2018-2027). Considering the
load growth at the station, replacing the EOL transformers with similarly size units is recommended.

The study team recommends that this need be addressed by Hydro One and Hydro One Distribution to

coordinate the replacement plan. The replacement of the EOL equipment is expected to be completed by
2024-2025.
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Ottawa Area Sub-region

e S7M 115KV Line Refurbishment
Manotick Jct x Fallowfield MTS
STR 673N Jct x Fallowfield MTS
Manotick Jct x Richmond MTS
STR 673N Jct x Manordale MTS

o O O O

The 115 kV conductors spread across multiple S7M line sections totaling 13.9 km has been identified at
or near their end of service life. Refurbishment of these line sections is recommended, which includes
replacement of conductors, wood poles, insulators, and other components. Refurbishments of Manotick
Jet x Fallowfield MTS and STR 673N Jct x Fallowfield MTS are expected to be completed as part of the
South Nepean MTS project, while refurbishments of Manotick Jct x Richmond MTS and STR 673N Jct x
Manordale MTS are covered under a separate sustainment project. The refurbishment is expected for
completion between 2021 and 2022.

e Slater TS — EOL Transformers T1/T2/T3

Slater TS is a 115/13.8/13.8kV station connected to 115kV A3RM, M4G, and ASRK circuits, supplying
Hydro Ottawa. Transformers T1, T2, and T3, rated at approximately 65MVA each, were built in the
1960s, and have been identified to be at the end of their service life. The station 10-day LTR is 98MW in
the summer and 102MW in the winter. T1 is already planned for replacement in 2018 with a standard size
100MVA unit.

Based on the previous RIP forecast, Slater TS peak load is expected to be around 130-135MW during the
study period.

The study team recommends that this need be addressed by Hydro One and Hydro Ottawa to coordinate
the replacement plan. The replacement of the EOL equipment is expected to be completed by 2022-2023.

e Albion TS — EOL T1/T2, switchgears, breakers

Albion TS is a 230/13.8/13.8kV station connected to 230kV M30A and M31A circuits, supplying Hydro
Ottawa. The transformers T1 and T2 rated at 45SMVA each, were built in the 1970s, and have been
identified to be approaching end of their service lives. The station 10-day LTR is 90MW in the summer
and 100MW in the winter.

Based on the previous RIP forecast, Albion TS peak load is expected to be around 73-75MW during the
study period.

The study team recommends that this need be assessed further during the IRRP phase once the updated
load forecast has been released. Albion T1 and T2, along with associated metal-clad switchgears and
breakers are currently scheduled for replacement in 2028, but this timeline is subject to change depending
on the outcome of the IRRP assessment.
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e Merivale MTS Rebuild

Merivale MTS is a 115/8.3kV station connected to 115kV circuits A3RM and A8M. Transformers T1 and
T2, both rated at I0MVA, were built in the 1960s, and they have been identified approaching their end of
service life.

The station’s actual peak load in 2017 was 14.4MW. Considering the station’s current load and future
load growth, the study team recommends that Hydro Ottawa continues with refurbishing Merivale MTS.
The work is expected to be completed between 2018 and 2020.

¢ Riverdale TS 13.8kV Switchgear Replacement

Riverdale TS is a 115/13.8kV station connected to 115kV circuits A3RM, A5RK, and A6R. The station
10-day LTR is 117.6MW in the summer and 122.2MW in the winter. Switchgears on Riverdale TS
13.8kV side have been identified approaching their end of service life.

The station’s actual peak load in 2017 was 70.8MW. Considering the station’s current load and future
load growth, the study team recommends that Hydro Ottawa continues with the 13.8kV switchgear
replacement plan. The work is expected to be completed between 2021 and 2023.

e Limebank MTS Transformer Replacement

Limebank MTS is a 115/27.6kV station connected to 115kV circuit L2ZM. Transformers T1 and T2, each
rated at 33MVA, were built in the 1980s and they have been identified approaching the end of their
service life.

The station’s actual peak load in 2017 was 46.8MW. Considering the station’s current load and future
load growth, options including elimination of or down-sizing the transformer are not feasible. The study
team recommends that Hydro Ottawa continues with the transformer and related equipment replacement
plan. The work is expected to be completed between 2022 and 2024.

7.2 Load Restoration Needs
e Load Restoration — M32S/C3S & South March A1A2

Based on the 2035 load forecast provided in the 2015 RIP report, a fault on M32S/C3S followed by the
breaker failure of South March A1A2 will result in a total load loss of 279MW at Kanata MTS, South
Nepean MTS, and South March MTS under peak loading conditions. 29MW needs to be restored within
30 minutes and an additional 100MW needs to be restored within 4 hours in order to respect Ontario
Resource and Transmission Assessment Criteria’s (“ORTAC”) Load Restoration Criteria.
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Circuits C3S and M32S have a number of disconnect switches that can be used to restore load. Hydro
One expected to be able to meet the restoration time requirements; however restoration cannot be
guaranteed for every possible situations.

o Load Restoration — South March L6L7; M4G & M5G; DSA & BSD
o South March L6L7

Based on the 2035 load forecast provided in the 2015 RIP report, a fault on either S7TM or W6CS
followed by L6L7 breaker failure at South March SS would result in a total load loss of 210MW at
Marchwood MTS, Bridlewood MTS, Fallowfield MTS, Richmond MTS, and Manotick DS under peak
loading conditions. 60MW of load needs to be restored within 4 hours post contingency in order to
respect ORTAC’s Load Restoration Criteria.

Marchwood MTS can be restored by isolating breaker L6L7. The remaining 4 stations can be restored by
using line switches on circuit S7M. Hydro One expects to be able to meet the restoration time
requirements; however restoration cannot be guaranteed for every possible situation.

It should be noted that the 2015 RIP load forecast did not incorporate the planned 230kV South Nepean
MTS. Based on a recent study, a significant portion of load at Fallowfield MTS is going to be supplied by
the new MTS. However, this new configuration may still result in the need to restore more than 150MW
following the L6L7 breaker fail situation described above, but Hydro One still expects to meet the 4-hour
post contingency load restoration requirement. If the South Nepean MTS project does not proceed as
planned, additional system upgrades may be required to accommodate the load restoration following the
L6L7 breaker failure.

o MA4G & M5G

The loss of both M4G and M5G would result in the loss of Lisgar TS, Carling TS, and Nepean Epworth
MTS totaling 206MW under peak loading conditions. S6MW needs to be restored within 4 hours in order
to respect ORTAC’s Load Restoration Criteria. Circuits M4G and M5G have a number of switches that
could be used for partial load restoration. Hydro One is expected to be able to meet the restoration time
requirements; however restoration cannot be guaranteed for every possible situation.

o D5A &B5D
This was the subject of a Local Planning report. Conclusions are still valid. Please see:
https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/greaterottawa/Do

cuments/Local%20Planning%20Report%20-%20B5SD-D5A %20Load%20Restoration.pdf

Hydro One confirms that load restoration criteria would be met.

Page 18


https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/greaterottawa/Do
https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/greaterottawa/Do

Greater Ottawa Region — Needs Assessment June 15,2018

7.3 Voltage Regulation Needs
e Voltage Regulation on 115kV Circuit 79M 1

The 115kV circuit 79M1 supplies Rockland DS, Rockland East DS, Clarence DS, Wendover DS, and
Hawkesbury MTS #1. The voltage on circuit 79M1 is observed to be low throughout the study period,
and it is also dependent on the loading of the stations supplied by 115kV circuit H9A. The load forecast
for these stations will be refreshed as part of the Greater Ottawa Region IRRP. Hydro One will review the
forecast and its impact on 79M1 once the forecast is finalized and will continue to monitor the situation. It
is also worth noting that the presence of an upcoming wind farm connecting to the circuit 79M1 in 2019
would contribute to the improvement of the voltage in the area.

e Almonte TS/Terry Fox MTS —Voltage Regulation
Circuit E34M/T33E is a 290 km line between Clarington TS in Oshawa, and Merivale TS in Ottawa. If
the circuit E34M is open at the Merivale TS end, Terry Fox MTS and Almonte TS will need to be
supplied radially by Clarington TS. However, studies have shown that Clarington TS will not be able to
provide adequate support for Almonte TS and Terry Fox MTS during peak loading period, which would
in turn result in voltages below the minimum allowable levels. With the consideration of the future South

Nepean MTS project connecting to E34M, once the load forecast for Terry Fox MTS is finalized in IRRP,
this need will be revisited again during the IRRP phase.

7.4 Station and Transmission Capacity Needs in the Outer Ottawa Sub-region

e Station and Transmission supply capacities in Outer Ottawa Sub-region is adequate for the study
period

Note: Station and Transmission supply capacity needs for the Ottawa Area Sub-region will be identified
and assessed in the IRRP phase.

7.5 Other Needs
e Tap Changer Operations at Longueuil TS and St. Isidore TS

Longueuil TS and St. Isidore TS are seeing a high number of tap changer operations on a daily basis. This
issue is being investigated by Hydro One outside of the Regional Planning Process.
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8 RECOMMENDATIONS

The Study Team’s recommendations for the above needs identified are as follows:

a)

b)

Equipment reaching EOL at Arnprior TS, Longueuil TS, and Slater TS, as well as 115kV
circuit S7TM cannot be eliminated or have their capacities reduced. Study Team determines
that replacing EOL equipment is the most preferred option. Hydro One will coordinate
replacement of above equipment with affected LDCs and develop the replacement plan.

Hydro One has determined that load restoration criteria would be met following
contingencies identified in Section 7.2. No further actions are required.

Hydro One has determined that voltage regulation needs described in Section 7.3 will require
updated load forecast in the Ottawa Area Sub-region, and further assessment will be
conducted during the IRRP phase.

Hydro One will investigate tap changer issues at Longueuil TS and St. Isidore TS outside of
the Regional Planning Process.

IRRP to be undertaken for the Ottawa Area Sub-region to further assess remaining and/or
new needs in the area, including mid-term EOL need at Albion TS.
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Page 20



Greater Ottawa Region — Needs Assessment June 15,2018

Appendix A: Outer Ottawa Sub-region Summer Load Forecast (2018-2027)

* LTR based on 0.9 power factor

Summer Net Non-Coincident Load Forecast (MW) — Extreme Weather Corrected

Station 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 SuIIlenle\la%-v(;ay

Almonte TS 452 | 452 | 472 436| 444 449| 453 | 453 | 453| 452| 451 104
Arnprior TS 442 | 443 | 441 | 441 445 450| 455| 456| 456 456| 456 47
Clarence DS 26| 27| 27| 27| 27| 28| 28| 28| 28| 28| 28 3
Longueuil TS 397| 398| 396| 393| 395| 398| 400| 399| 39.7| 394 391 88
Rockland DS 76| 76| 77| 78| 78| 79| 79| 79| 79| 78| 78 13
Rockland East DS 18| 118| 119] 120] 121] 122 123| 123| 122] 122] 122 g2
St. Isidore TS 399| 399| 400| 398| 400| 403| 406| 406| 405| 403| 402 47
Stewartville TS 23| 267| 256| 260| 262| 251| 253| 253| 252| 251 250 50
Wendover DS 124 123]| 92| 94| 110| 11| 113] 03] 113] 112] 112 14
Tvaco CTS 775| 784| 795| 806| 817| 827| 838| 849| 860| 87.0| 87.0 100
Hawkesbury MTS #1 | 120 | 12.0| 12.01| 12.1] 122] 122| 122| 123| 123| 123] 120 TE

? The LDC will have the capability to take necessary corrective actions in order to alleviate any overloading conditions when one transformer within the station

is out of service
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Summer Net Coincident Load Forecast (MW) — Extreme Weather Corrected

Station 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 S“I‘J“T“I‘:E\lq‘;,‘;ay

Almonte TS 452 452 472 436 444 449 453 453 453 452 451 104
Arnprior TS 370 372| 370| 370| 373 377| 381 382 382 382 382 47
Clarence DS 26| 26| 26| 26| 26| 27| 27| 27| 27| 27| 27 3
Longueuil TS 397 398 39.6| 393] 395| 398| 400| 399| 397| 394 39.1 88
Rockland DS 72| 72| 72| 73| 74| 74| 75| 74| 74| 74| 74 13
Rockland East DS 109 | 105 105 105 106| 107 107| 106| 106| 106| 105 g2
St. Isidore TS 399 399| 400| 398| 400| 403| 406| 406| 405| 403| 402 47
Stewartville TS 239 264 253 257 258 248 250 249 249 248 247 50
Wendover DS 121 121 90| 91| 108] 108| 11.1| 11.0] 11.0] 109] 109 14
Ivaco CTS 775| 784| 795| 806| 81.7| 827| 838| 849| 860| 87.0| 87.0 100
Hawkesbury MTS #1 120 120 121 121 122 122] 122 123] 123 123] 120 112
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Appendix B: OQuter Ottawa Sub-region Winter Load Forecast (2018-2027)

* LTR based on 0.9 power factor

Winter Net Non-Coincident Load Forecast (MW) — Extreme Weather Corrected

Station

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

Winter 10-day

LTR (MW)

Almonte TS 485 | 484 | 504 | 46.6| 473| 476 48.0| 48.0| 479| 478| 477 122
Arnprior TS 51.9| 519| 512 508| s51.1| 515| 519| 520| 519| 51.8| 51.8 54
Clarence DS 2.5 2.5 2.5 2.5 2.5 2.5 26| 26| 25 2.5 2.5 4
Longueuil TS 51.9| 519 518 517 519 s522| s525| s525| 524 522 521 95
Rockland DS 94| 95 9.5 96| 9.6 97| 97 9.7 9.7 96| 96 16
Rockland East DS 121 121 122 123] 123 124 124 124 124 123] 123 10?
St. Isidore TS 509 | 509| 508 504| 507| s510| 513| 513| 511| 510] 50.8 53
Stewartville TS 265| 263 250| 253| 254| 242| 244| 243| 242| 241 241 57
Wendover DS 147 146| 113] 114] 13.1| 132| 134| 134 133 133] 133 14
Ivaco CTS 798| 80.8| 81.9| 83.0| 841| 852| 863| 874| 885| 89.6| 89.6 100
Hawkesbury MTS #1 17.6 | 174 176| 176| 174 174| 173| 172 171| 170] 176 112
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Winter Coincident Load Forecast (MW) — Extreme Weather Corrected

Station 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 ‘?‘;tlgr(;z;f",;‘y
Almonte TS 375| 375| 390| 361 366| 369| 37.1| 372| 371| 37.0| 369 122
Arnprior TS 405| 405| 400| 397| 399| 403| 406| 406| 406| 405| 405 5
Clarence DS 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 4
Longueuil TS 506 | 506| 505| 504 506| 509| 512 512| 50.1| 509 508 95
Rockland DS 04| 95| 95| 96| 96| 97| 97| 97| 97| 96| 96 16
Rockland East DS 08| 108 109| 110] 110| 111| 112| 101| 111] 11| 11.0 102
St. Isidore TS 479 | 479| 479 475| 477| 480| 483 | 483 | 482 480 479 53
Stewartville TS 263 | 260| 248 250| 251| 240| 241| 241] 240| 239| 2338 =
Wendover DS 147 146 113] 114| 131| 132| 134| 134| 133| 133| 133 122
Tvaco CTS 798| 808| 81.9| 83.0| 84.1| 852| 863| 874 885| 896| 896 100
Hawkesbury MTS #1 | 17.6 | 174 | 17.6| 17.6| 174| 174| 173| 172| 17.01] 17.0| 176 T
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Acronym Description

A Ampere

BES Bulk Electric System

BPS Bulk Power System

CDM Conservation and Demand Management
CIA Customer Impact Assessment

CGS Customer Generating Station

CSS Customer Switching Station

CTS Customer Transformer Station

DESN Dual Element Spot Network

DG Distributed Generation

DS Distribution Station

GS Generating Station

HV High Voltage

IESO Independent Electricity System Operator
IRRP Integrated Regional Resource Plan

kV Kilovolt

LDC Local Distribution Company

LP Local Plan

LTE Long Term Emergency

LTR Limited Time Rating

LV Low Voltage

MTS Municipal Transformer Station

MW Megawatt

MVA Mega Volt-Ampere

MVAR Mega Volt-Ampere Reactive

NA Needs Assessment

NERC North American Electric Reliability Corporation
NGS Nuclear Generating Station

NPCC Northeast Power Coordinating Council Inc.
NUG Non-Utility Generator

OEB Ontario Energy Board

OPA Ontario Power Authority

ORTAC Ontario Resource and Transmission Assessment Criteria
PF Power Factor

PPWG Planning Process Working Group

RIP Regional Infrastructure Plan

SA Scoping Assessment

SIA System Impact Assessment

SPS Special Protection Scheme

SS Switching Station

STG Steam Turbine Generator

TS Transformer Station
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