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5.0 INTRODUCTION

This is the first 5-year Distribution System Plan (“DSP”) that has been prepared by Alectra Utilities
Corporation (“Alectra Utilities”) on an integrated basis for its entire service territory. Alectra Ultilities
was formed on February 1, 2017 through the consolidation of PowerStream Inc., Enersource
Hydro Mississauga and Horizon Utilities Corporation and subsequent acquisition of Brampton
Hydro Inc. In addition, on January 1, 2019, Guelph Hydro Electric Systems Inc. was consolidated
into Alectra Utilities. Although Alectra Utilities’ capital investment plans and electricity distribution
rates have, to date, been established on an individual basis for each of its five rate zones,
corresponding to each of the predecessor utility service territories, to support the effective and
efficient planning of capital investments and its efforts to operate as a single entity, Alectra Utilities
has developed this DSP for its system as a whole.

This DSP establishes Alectra Utilities’ capital investment plans for its distribution system over the
2020 to 2024 planning period. Alectra Utilities has prepared this DSP in accordance with the
Ontario Energy Board’s (“OEB” or the “Board”) July 12, 2018 Filing Requirements for Electricity
Distribution Rate Applications — 2018 Edition for 2019 Rate Applications — Chapter 5,
Consolidated Distribution System Plan” (the “DSP Filing Requirements”). Consistent with the DSP
Filing Requirements, this DSP provides a consolidated set of documentation concerning Alectra
Utilities’ Asset Management Process and Capital Investment Plan for its distribution system, using
a standardized approach and structure. It is supported by information about the company’s efforts
to: identify and take into consideration the needs, priorities, and preferences of its customers; to
coordinate planning with third parties; as well as to measure its performance with a view to

achieving continuous improvement.

The development of this DSP is responsive to the OEB’s Decision and Order in EB-2016-0025
(the “MAADs Application”) and the utility’s subsequent annual electricity distribution rates (“EDR”)
applications. In the MAADs Application, Alectra Utilities indicated that it would file a consolidated
five-year DSP in 2019. This was accepted by the OEB in the Decision and Order. Further, in its
Decision and Order on Alectra Utilities’ 2018 EDR Application (EB-2017-0024), the OEB
reconfirmed the importance of a consolidated DSP, and the relationship between capital planning
and funding. The OEB stated that it “requires Alectra Ultilities to file a consolidated DSP as a filing
requirement with any [Incremental Capital Module] ICM application requesting rate changes for
2020 rates and beyond” (EB-2017-0024, Decision and Order, April 6, 2018, p. 2).

Distribution System Plan
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The development of the DSP was informed by: Corporate Strategic Goals and Objectives;
customer input; an Asset Management Framework; and the OEB’s policy framework. The Asset
Management Framework sets the foundation for the DSP and all planned capital investments
through five guiding principles: Customer, Financial, Operational, Regulatory, and Organizational.
Stemming from the Asset Management Framework is the Asset Management process, which is
informed by an assessment of customer needs and priorities identified through an initial phase of
customer engagement before investment planning began. These processes are summarized in
section 5.2.1 of the DSP.

Alectra Utilities’ DSP is designed to provide value for money and was developed to address and
appropriately balance: the needs and preferences of its customers; its distribution system
requirements; and relevant public policy objectives. Based on identified investment needs, Alectra
Utilities developed and evaluated solutions through a consistent and uniform process based on a
Value Framework that assesses the value of an investment (from a customer and organization
perspective) and risk mitigation. Alectra Utilities’ uniform approach to evaluating investment
solutions ensured that all capital investment needs were assessed on a common scale (i.e. using
a present value approach). Leveraging a leading practice multi-variate optimization software
platform, CopperLeaf C55, Alectra Utilities developed an optimized investment portfolio of
investments and presented investment options with costs and trade-offs to customers in a second
phase of customer engagement. When presented with investment options, Alectra Utilities

customers indicated preference to fund the level of investment recommended by Alectra Utilities.

In order to objectively confirm that the methodologies and approaches taken by Alectra Utilities in
preparing the DSP are reasonable and appropriate, it engaged Kinectrics Inc. and Vanry and
Associates as third-party experts to provide independent reviews of the Asset Condition

Assessment and the overall plan, respectively.

The result of this significant effort is a DSP that demonstrates how Alectra Utilities has aligned
the outcomes of its capital investment planning process with the OEB’s expected outcomes? and
the priority needs of the utility’s distribution system and customers. The investments in the DSP

reflect the priority needs of Alectra Utilities’ distribution system and its customers as follows:

1 Specifically, the performance outcomes identified in the OEB’s Handbook for Utility Rate Applications:
Customer Focus, Operational Effectiveness, Public Policy Responsiveness and Financial Performance.

Distribution System Plan
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(i) Increase the level of investment in its deteriorating underground systems.

Alectra Utilities has experienced declining levels of reliability, both in terms of frequency
and duration of outages, as illustrated by trends that identify increasingly unacceptable
customer service outcomes in the absence of remediate investment. The leading cause
of this trend is defective equipment, in particular, failures of underground direct-buried
cable and cable accessories.

A recent specific example underlying these trends is the York Hill/Hilda neighbourhood in
Vaughan, which was scheduled for underground cable replacementin 2019 however from
June 22 to July 13, 2018, approximately 250 customers starting experiencing an outage
approximately once every three days during this period. Cables which Alectra Utilities
repaired would fail again within a short duration. Alectra Utilities was ultimately forced to
replace the cable in the area on an emergency basis at a higher cost and with greater
disruption, causing further impacts to the affected customers. Figure 5.0 - 1 illustrates the
deteriorated and damaged underground direct buried cables in the York Hill/Hilda
neighbourhood. In order to mitigate such reliability and customer impacts caused by its
deteriorating underground systems, a key focus for this DSP is the renewal of the
company’s underground assets. Alectra Utilities has experienced an increasing number of
areas with deteriorating underground cables similar to issues experienced in the York
Hill/Hilda neighbourhood. Figure 5.0 - 2 and Figure 5.0 - 3 illustrate underground systems
in neighbourhoods at Rathburn/ Creditview, as well as Bough Beeches/ Claypine which
have experienced a high number of recent underground cable failures, which require
urgent replacement. Total underground asset investment in the DSP represents
approximately 28% of the required capital expenditure over the 2020-2024 planning
period.

Distribution System Plan
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Figure 5.0 - 2: Rathburn Area 2019-2020 Cable Replacement Project
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Figure 5.0 - 3: Bough Beeches Area 2020 Cable Replacement Project
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While in the York Hill/Hilda example Alectra Utilities was fortunate to be able to work within
its capital investment portfolio to substitute and defer other capital work to accommodate
this emergency cable replacement, this is not a sustainable solution for Alectra Utilities
going forward. Alectra Utilities is facing a large capital asset bubble specifically with
underground cables that are now coming due. These cables were installed during a period
in time when Alectra’s municipalities experienced significant growth (1960s to 1980s). The
required replacement of these underground cables, now 40 to 60 years old, is far and
above anything that would have been contemplated in Alectra Utilities’ base rates. This
issue is further exasperated by an even larger looming demand coming from installed
cables between 1980 to 1990 that are starting to reach end of life and it is absolutely
imperative that Alectra Utilities secure funding and get under control this renewal
investment and address the large inventory of end of life cable that must be replaced now
before Alectra Utilities needs to deal with the even larger population of cables installed 30

to 40 years comes due.

Alectra Utilities has been accelerating the underground cable replacement where possible,

has introduced cable injection to slow down the rate of deterioration of cables and has

Distribution System Plan
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spent considerable time and effort to understand, document and track cable condition.
Despite all of this Alectra Ultilities’ efforts are being overwhelmed. Reliability is worsening.
That is a fact. More work is being carried out on an emergency basis because to continue
on, as is, in certain cases would be unbearable to customers. That is a fact. Customers

are not receiving the service that they expect and are willing to pay for. That is also a fact.

Figure 5.0 - 4 illustrates the condition demographic distribution of installed cables in
Alectra’s service territory and the condition assessment of these assets. Notice that the
majority of cables contributing to the worsening of reliability experienced by customers
involve cables installed in the outer far right years in the graph, identified in the red and
orange bars indicating very poor or poor condition. When considering the size of this
population and the effect it has had on reliability and the looming population of
deteriorating and aging cables still to come denoted by the green bars, it is clear that a

significant cable renewal investment is required.

Figure 5.0 - 4: Asset Condition of Alectra Utilities XLPE Underground Cable
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(i) Enhance the resilience of its overhead system to adverse weather events.

In order to address public and worker safety concerns, as well as reliability needs, a key
focus for investment is on replacing and remediating overhead assets that are deteriorated
or otherwise prone to failure from adverse weather conditions. A particular area of focus

will be on renewing, through reinforcement or replacement, deteriorated poles that have

Distribution System Plan
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been assessed as being in Poor or Very Poor condition based on the 2018 Asset Condition
Assessment?. Reinforced and replacement poles are more resilient to ice and wind
loading. Alectra Utilities will specifically target a particular population of wood poles in
circumstances where they are carrying four circuits. This is a scenario that has been found
to be particularly susceptible to failure during storm and high wind events, as shown in
Figure 5.0 - 5.

Figure 5.0 - 5: High winds caused downed power lines on Bayview Avenue in 2018

(iii) Be responsive to anticipated needs in areas of new greenfield development and

urban redevelopment/intensification.

In order to fulfill its obligations as a licensed distributor, Alectra Utilities must ensure that
its system has sufficient capacity to connect new customers based on forecasted needs
and to alleviate capacity constraints. Alectra Utilities’ investment needs in this respect are
primarily driven by: the pace and extent of urban development into greenfield areas; the
intensification and redevelopment of downtown areas; and the need to address specific
locations where inadequate backup capacity is available due to the configuration of

existing supply lines.

2 Appendix D - Asset Condition Assessment — 2018

Distribution System Plan
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Key areas of greenfield expansion include: the Markham Future Urban Areas; West
Vaughan; Northwest Brampton; and Stoney Creek, in Hamilton. Key areas of
intensification and redevelopment include: downtown Mississauga; the Lakeshore Area of
Mississauga; Brampton City Centre; Vaughan Metropolitan Centre; and several areas in
Hamilton. In downtown Mississauga, for example, Alectra Utilities has been notified of
planned developments that include 6 buildings, each approximately 40 storeys tall, along
with planned office towers and related developments, all within the same area, requiring
incremental load that cannot be accommodated at present. Figure 5.0 - 6 below provides
the map of the related Mississauga intensification.

Figure 5.0 - 6: Mississauga Downtown Intensification

(iv) Take advantage of opportunities to establish additional linkages between legacy
systems and balance loads across its entire service area so as to mitigate the need

for system expansions.

Alectra Utilities plans to make targeted investments in establishing additional connections
between adjacent legacy systems to assist it in balancing loads more effectively, thereby

enabling it to defer the need for most costly system expansions. For example, Erindale TS
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capacity relief was proposed by constructing a new station as indicated in the DSP for the
Enersource Rate Zone, as filed in Alectra Utilities EDR application on July 07, 2017 (EB-
2017-0024). In the Enersource DSP, the construction of a station, Mini-Britannia MS, was
proposed. However, as a result of planning capital investments on an integrated and
system-wide basis, a more prudent option was identified, linking two of the predecessor
Enersource’s and Brampton Hydro’s distribution systems and will result in capital savings

from mitigating the need to build the new MS.

(v) Mitigate the need to rebuild or construct new stations by enhancing the use of
monitoring technologies, investing in environmental protection measures and

strategically managing inventory on a consolidated basis.

Alectra Utilities plans to focus investment on renewing key equipment that is associated
with controlling, monitoring and protecting core system assets, where equipment is
deteriorated, obsolete and/or which adversely affects reliability. In addition, investments in
monitoring equipment, along with investments in oil spill containment, will lead to
significant capital savings by enabling the company to defer station renewal investments.
Monitoring solutions provide operators with more real-time data, that can be used to
proactively manage performance through maintenance and also allow more visibility to
planners on the condition of the asset to better identify when and where station rebuilds
or equipment replacements are necessary. Spill containment systems enable Alectra
Utilities to defer transformer replacements by operating the assets beyond the typical
useful life, without the risk of environmental contamination in the event of a failure. Without
such oil containment, Alectra Utilities would be required to replace these transformers
sooner to mitigate the risk of environmental contamination. Figure 5.0 - 7 illustrates the
installation of the Oil Containment System. Alectra Utilities implements a multi-layer
passive secondary containment which uses geosynthetics material to contain
hydrocarbons that may be spilled. These materials allow water to flow freely through them
however when hydrocarbon comes in contact with them they congeal and seal, preventing

the hydrocarbons from escaping the containment area.
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Figure 5.0 - 7: Installation of Oil Containment System

5.0.1 DSP STRUCTURE AND FORMAT

This DSP is organized into four sections, which are generally named and numbered consistent

with the DSP Filing Requirements, as follows.

Section 5.1 — Alectra Utilities’ Distribution System — This section provides a summary
description of the company’s service area, its distribution system and its customers, which
provides context for the DSP overview provided in section 5.2.

Section 5.2 — Distribution System Plan — This section provides an overview of: the
relevant planning processes and the information filed in the DSP, including customers’
needs, priorities, and preferences; the various elements and outcomes that were
considered by Alectra Utilities in developing its capital expenditure plan; its efforts to
coordinate planning with third parties and measure performance for continuous
improvement; and a summary of the resulting plan.

Section 5.3 — Asset Management Process — This section describes: Alectra Utilities’

distribution system assets; its asset management and asset lifecycle optimization

Distribution System Plan
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practices, as well as the investment planning process it used to identify the specific
portfolio of investments to achieve desired outcomes, and which are included in its capital
expenditure plan.

e Section 5.4 — Capital Expenditure Plan — This section describes Alectra Utilities’ capital
expenditure plans for its distribution system, on an integrated basis, for the 2020 to 2024
period, and considers these plans relative to historical capital spending, where possible.
The capital expenditure plans are the outcome of the asset management and investment
planning processes described in section 5.2, which have been informed by the various
drivers that are set out in section 5.1. The capital expenditure plan includes a series of 20
investment summaries, which describe certain groups of investments. The investment
groups are organized based on the OEB’s four investment categories. In addition, the
capital expenditure plan includes the individual business cases for the numerous material

projects underlying each of the investment groups.

As noted, the planning period for the DSP is 2020 to 2024. As such, the DSP includes certain
information for the 2015 to 2018 Historical Years, the 2019 Bridge Year and the 2020 to 2024
Forecast Years. It is important to note that, since Alectra Utilities was recently formed in 2017
and this DSP is the company’s first effort to plan capital expenditures on a system-wide basis,
historical information on capital expenditures and System O&M expenses are not available on a
consolidated basis for 2015 or 2016, nor would such provide a meaningful basis for considering
the company’s plans for the 2020 to 2024 period. As such, Appendix P — Historical Capital
Expenditure to DSP Section 5.2.1 provides historical expenditure data for 2015 and 2016 for each
of the five predecessor utilities on an individual basis for the sole purpose of satisfying the DSP
Filing Requirements. As historical system performance data remains valid when presented on a

consolidated basis, this is included in the DSP.

All information used for the asset condition assessment in the DSP is based on September 2018
condition data. The feeder loading, asset utilization and load forecast information used for
purposes of this DSP was attained as of October 31, 2018. Reliability metrics, analysis, and

outage information include data up to December 31, 2018.

As a commercial enterprise and like other utilities regulated by the OEB, Alectra Utilities’ capacity
to make investments is limited by its ability to recover such through incremental cash flow

including a reasonable cost of capital on associated financing. As set out in the Summary of
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Requests for Alectra Utilities (Exhibit 2, Tab 1, Schedule 1), the gap between the capital
investment required over the 2020-2024 period, as supported in detail by this DSP, and the level
funded through the utility’s base rates is approximately $60MM per year. Alectra Utilities’
customers expect the utility to maintain the distribution system’s reliability and accept the rate
increase required to do so, as was identified in the Customer Engagement results. When
presented with investment options, Alectra Utilities customers indicated preference to fund the
level of investment recommended by Alectra Utilities. Accordingly, Alectra Utilities has proposed
a mechanism by which capital funding can be provided on a stable, predictable basis over the
2020-2024 period, as set out in the Application Summary. Without the funding requested in this
application, the utility will not be able to execute the DSP and will therefore not be able to achieve
the outcomes that its customers expect.

Figure 5.0 - 8: Long-Term System Renewal Trends

Planned System Renewal Investment (SMM)

Long Term Planned System Renewal Capital Invesments (2019-2038)
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If Alectra Utilities is unable to invest in system renewal at the level set out in the DSP, the result
will be an increasing population of deteriorated assets, leading to a “snowplow” of capital costs
for future customers. As illustrated in Figure 5.0 - 8, the system renewal investment proposed in
the DSP (the green line) is already significantly below the level that the condition of the utility’s
assets stipulate. However, if the DSP is not fully funded (i.e., the purple line), the result will be a

significant increase in renewal investments over the long term (assuming Alectra Utilities is able
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to secure resources necessary to execute such a plan). In the meantime, customer reliability is

likely to decline further, and inefficient reactive capital expenditures would likely increase.

Should Alectra Utilities not receive sufficient funds to implement the renewal as proposed in this
DSP, Alectra Utilities will have to defer essential system renewal investments which are projected
to have a significant negative impact on reliability. Under the partial funding scenario reflected in
Figure 5.0 - 8 (i.e., purple line), Alectra Utilities’ customers would experience a projected
worsening of reliability by 50% over the next five years, and a further deterioration of 112% over
the next ten years, relative to the most recent five-year outage duration average.

Distribution System Plan
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5.1 ALECTRA UTILITIES’ DISTRIBUTION SYSTEM

As this is the first 5-year DSP that Alectra Utilities has prepared on an integrated basis for its
entire distribution system, it is important to provide a high-level description of the company’s
distribution system, its service area and the customers it serves so as to establish the appropriate
context for understanding the asset management and investment planning processes and
outcomes that follow. Alectra Utilities’ distribution system is described in greater detail in DSP
Section 5.3.2.

Given that Alectra Utilities has planned and will be implementing its capital investments on an
integrated basis, its distribution system must be understood as a single system rather than as a
collection of individual systems under common ownership. The company’s single-system
approach to planning its capital investments is consistent with the OEB’s desire to have
consolidated entities operate as one entity as soon as possible after consolidating, which in the
OEB'’s view is in the best interests of consumers.® The investment plans identified through this
DSP are therefore key to unlocking the efficiencies and customer benefits of the consolidation

transactions that made Alectra Utilities what it is today.
5.1.1 SERVICE AREA

Alectra Utilities is the largest municipally-owned electricity utility in Canada, by customer count.
Its distribution system serves over 1 million customers across a service territory that includes
urban and rural areas and which, in total, covers an area that is approximately three times the
size of the City of Toronto.* As shown in Figure 5.1 - 1 and Table 5.1 - 1, the system serves the

following 17 communities, which the company has organized into four operating areas:

3 Handbook to Electricity Distributor and Transmitter Consolidations, p. 13.
4 Alectra’s service area is 1826.6 km?2. The area of the City of Toronto is 630 km?2.
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Table 5.1 - 1: Alectra Utilities’ Operating Areas

Operating Area " Municipality

Alliston, Aurora, Barrie, Beeton, Bradford, Markham,

East
Penetanguishene, Richmond Hill, Thornton, Tottenham, Vaughan
Central Brampton (North), Mississauga (South)
West Hamilton, St. Catharines

South West Guelph, Rockwood

Figure 5.1 - 1: Alectra Utilities’ Service Area
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Alectra Utilities’ customer base and its distribution system are growing rapidly as a result of urban
expansion into adjacent rural areas in a number of the municipalities that it serves, as well as
from urban redevelopment and intensification of downtown areas and transit corridors in a number

of locations within its service area.

e Markham and Brampton are both key areas of expansion into adjacent rural areas.

e Significant transit corridors and light rapid transit (“LRT”) developments are underway
and/or planned in Mississauga, Brampton and Hamilton.

o Key areas of urban redevelopment and intensification include the Vaughan Metropolitan
Centre, the Square One area in downtown Mississauga, Port Credit, downtown Hamilton,

and the Brampton City Centre.

These development activities are key drivers for Alectra Utilities’ System Service and System

Access capital investment needs.

Consistent with the high level of development activity, population and employment levels are also
growing rapidly in the company’s service area. Although growth levels are not consistent among
the municipalities that Alectra Utilities serves, the overall population in its service territory is
expected to increase at an average rate of 1.7% per year over a 10-year period, from
approximately 3.5 million in 2016 to approximately 4.1 million by 2026. Increased population and

employment levels are also driving Alectra Utilities’ investment needs.
5.1.2 SCOPE OF THE DISTRIBUTION SYSTEM

As of December 2018, Alectra Utilities’ distribution system is comprised of approximately $4.5
billion in assets. Alectra Utilities’ customers are served by 1,406 feeders at five different primary
voltages: 44kV, 27.6kV, 13.8kV, 8.32kV, and 4.16kV. Alectra Utilities’ assets include station
assets for 14 transformer stations and 155 municipal stations, along with over 38,000 km of
distribution line assets. The station assets include a total of 295 transformers (including spares),
along with over 1,200 circuit breakers and reclosers, over 350 switchgear, and approximately
2,000 protection and control relays (microprocessor, solid state and electromechanical). The
distribution line assets include approximately 16,400 km of overhead conductors supported by

nearly 4,000 overhead switches and approximately 130,000 wood and concrete poles, over
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22,000 km of underground primary cables, plus approximately 79,500 padmounted transformers,
32,000 pole-mounted transformers and 13,500 vault transformers.

Alectra Utilities is a summer peaking utility, with peak demand correlating closely with
temperature. In 2018, Alectra Utilities’ system served a non-coincident peak load of over 5,500
MW, which was an increase of approximately 6.5% from 2017. Relative to the 2018 Ontario
electrical system peak demand of 23,240 MW5, on Sept 5" 2018, Alectra Utilities coincidental
peak demand (including Guelph) on that day and time was 5,378 MW which represents

approximately 23% of the province’s peak demand.

In order to serve its large territory, Alectra Utilities operates three administrative offices (Derry
Road, John Street, Cityview Boulevard) as well as eight operational centres (Addiscott,
Sandalwood, Jane Street, Mavis Road, Nebo Road, Patterson Road, Vansickle Road and
Southgate Drive). The distribution system is currently operated from five control rooms that the
company expects to consolidate over the course of this DSP period into two control rooms, each
acting as a back-up to the other. Alectra Utilities is an embedded distributor to Hydro One
Networks Inc. (“‘HONI") for specific feeders in the East, Central and West operating areas and
HONI is an embedded distributor to Alectra Utilities for specific feeders in the Central operating

area.
5.1.3 CUSTOMERS

Alectra Utilities serves a diverse base of customers with respect to size, industry and energy
demands. Residential customers form approximately 90% of the customer count, while
accounting for approximately 29% of the total load. Alectra Utilities serves approximately 950,000
residential customers, 84,000 General Service customers with less than 50 kW demand, 13,700

General Service customers with greater than 50 kW demand, and 32 large users.

Since inception in 2017, Alectra Utilities has engaged with its customers on capital planning-
related issues at least once per year. The utility’s customers have consistently said that they want
the utility to maintain a reliable distribution system, even if that means some increase in their
distribution rates. At the same time, customers have also indicated that the price of electricity is

important. For residential customers, price is typically the first priority, whereas large customers

52018 Electricity Data” IESO URL: http://www.ieso.ca/en/Corporate-IESO/Media/Year-End-Data
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tend to prioritize reliability above price. Across all customer segments, reliability and price have
consistently been the top two priorities. As described in this plan, Alectra Utilities’ 2020-2024 DSP
was developed in a manner that responds to customer expectations that the utility maintains
reliability but do so in a way that is prudent and delivers the best long-term value.
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5.2.1 DISTRIBUTION SYSTEM PLAN OVERVIEW

This Distribution System Plan (“DSP”) provides a comprehensive and detailed description of
Alectra Utilities’ capital investment plans for its distribution system over a planning period from
2020 to 2024. The DSP includes information for the 2015 to 2018 Historical Years, the 2019
Bridge Year, and the 2020 to 2024 Forecast Years.® All information used for the asset condition
assessment in the DSP is based on September 2018 condition data. The feeder loading, asset
utilization and load forecast information used for purposes of this DSP is as of October 31, 2018.

Reliability metrics, analysis, and outage information include data up to December 31, 2018.

Alectra Ultilities’ investment plans are the outcome of its extensive business planning efforts,
coordinated planning with third parties, multiple rounds of ongoing formal and informal customer
engagement, and the implementation of a robust asset management process. This DSP, which
describes these efforts in significant detail, demonstrates how Alectra Utilities has aligned its
Asset Management and Capital Investment Planning processes, and their intended outcomes,
with the needs, priorities, preferences of its customers, and with the principles and expectations
of the OEB. Guided by the overriding objective of providing value for money, Alectra Utilities’ DSP
is designed to address and appropriately balance the needs and preferences of its customers, its

distribution system requirements, and relevant public policy objectives.

This section provides an overview of Alectra Utilities’ DSP. It is divided into the following topics,

including:

i. Corporate Strategy and Objectives: Alectra Utilities’ corporate mission, values and

objectives that have guided its investment planning;

6 Information regarding capital expenditures for the 2015 and 2016 Historical Years is based on the capital
plans of Alectra Utilities’ individual predecessor utilities, which approached capital spending in a manner
specific to their individual needs. This document represents Alectra Ultilities’ first DSP, and is a
comprehensive plan that takes into account and balances system needs across its entire service territory.
The 2015 and 2016 historical capital expenditure information has been prepared for purposes of meeting
the Filing Requirements by mapping these historical expenditures for the individual predecessor companies
to current activities where possible. As the 2015 and 2016 capital expenditure decisions were not made by
Alectra Utilities but, rather, by separate corporate entities, that historical capital expenditure information
does not provide an appropriate basis for comparison or from which reasonable conclusions can be drawn.
See Appendix P — Historical Capital Expenditure for the historical expenditure data for 2015 and 2016 for
each of the five predecessor utilities on an individual basis, which is provided for the sole purpose of
satisfying the DSP Filing Requirements.
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ii. OEB Policy: Key elements of the OEB’s policy framework that have informed the
planning process;

iii. Guiding Asset Management Principles: Principles that reflect the outcomes that it
seeks to achieve by implementing the planned investments, including the key drivers
underlying those investments;

iv. Asset Management Framework: Key steps in its asset management and investment
planning processes

V. Customer Engagement: Alectra Utilities engagement with its customers and
consideration of their feedback regarding their needs, priorities and preferences as

part of its investment planning process;

Vi. Coordinated Planning: Coordinated planning with third parties that has informed the
plan;
vii. Grid Modernization: Summary of Alectra Utilities’ approach to grid modernization,

distributed energy resources, responding to extreme weather events, and alignment
with the Long-Term Energy Plan (“LTEP”);
viii. Capital Investment Plan: Summary of the investment planning process and proposed

Capital Investment Plan arising from the Asset Management Framework, policies and

practices;

iX. Cost Savings: Sources of cost savings expected to be achieved through the DSP;
and

X. Third Party Review: Summary of the objective conclusions reached by third party

reviewers that reviewed the asset condition assessment and the overall DSP.
5.2.1.1 CORPORATE STRATEGY AND OBJECTIVES

Alectra Utilities’ investment planning process has been guided by its Corporate Strategy, which
was established by Alectra Utilities’ Executive Management Team on March 1, 2017 and
endorsed by its Board of Directors. The Corporate Strategy is reviewed annually by the Executive
Management Team to ensure the business is aligned with current industry trends, meets
regulatory requirements, and is guided by customer needs, priorities, and preferences. The
Corporate Strategy is articulated through Alectra Utilities’ corporate vision, mission, and values,

as follows:
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Corporate Vision: To be Canada’s leading electricity distribution and integrated energy

solutions provider, creating a future where people, businesses, and communities will

benefit from energy’s full potential.

Corporate Mission: To provide customers with smart and simple energy choices, while

creating sustainable value for communities, customers, shareholders and employees.

Corporate Values:

Customer Focus — Earn and keep our customers, by delivering value, while acting
as a trusted advisor and strategic partner.

Innovation — Drive the business forward through continuous improvement (and
integration) of people and processes with technology.

Excellence — Make the complex simple and continuously improve our
performance.

Quality — Foster our fundamentals at the highest level of safety, reliability and
dependability.

Respect — Ensure a respectful and rewarding work environment for all employees
by collaborating as one team and acting with integrity.

Community — Provide sector-leading service and partner to build sustainable
communities.

Sustainability — Balance economic efficiency, social equity and environmental

accountability.

The company’s vision, mission, and corporate values are incorporated into Alectra Inc.’s

Corporate Strategic Plan. Alectra Utilities’ strategic goals and objectives are a subset of Alectra

Inc.’s Corporate Strategic Plan. The Goals and Objectives relating to the regulated distribution

business conducted by Alectra Utilities, and encompassed by Alectra Inc.’s Corporate Strategic

Plan, are the following:

optimizing operations and enhancing the customers’ experience, and

building corporate resilience.
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These specific Corporate Strategic Goals and Objectives are summarized in Table 5.2.1 - 1.

Table 5.2.1 - 1: Asset Management Related Corporate Objectives (by Theme)

Themes: Opt|r_n|2|ng Operations ar_ld Building Corporate Resilience
Enhancing Customer Experience

Strategic Goals: Optimize the operation of assets Invest in our people and
and related processes and enhance | processes to meet the needs of
customer experience in a financially | our customer and stakeholders.

prudent manner.

Strategic ¢ Optimize operations and lifecycle | e Service organic growth
Objectives: management and related requirements.
processes regarding asset ¢ Be a focused, sustainable and

renewal to maintain reliability and flexible organization positioned
customer service levels. to succeed in the evolving
e Invest in and leverage emerging market, in the energy industry

technologies to enable operations, | and in the face of increasing

maintain reliability, integrate extreme weather.

conservation & demand e Strengthen the development

management and distributed and engagement of employees.

generation activities. e Continuously optimize business
¢ Proactively enhance customer practices and processes to

engagement and levels of service best-in-class performance.
through levering various
channels/technologies.

¢ Maintain and continue to improve

upon our strong safety record.

Alectra Utilities’ Asset Management Principles have necessarily evolved from asset management
and investment planning based on the historic operating zones of the predecessor utilities to the
more efficient management of assets and planning of capital investments on a system-wide basis.
System-wide planning enables the company to take advantage of opportunities to optimize and

establish links between Alectra Utilities’ legacy systems so as to make maximum use of capacity,
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balance loads over a larger service area, and enable better back-up support for contingencies
without necessarily expanding the system.

The DSP process and the resulting Capital Investment Plan have been informed by a
comprehensive customer engagement process to ensure Alectra Ultilities’ investments are
planned to address customer identified needs, priorities, and preferences. As described in more
detail further below, Alectra Utilities’ Asset Management Process began with an independent
assessment of customers’ needs and priorities, before specific investments are identified by
Alectra Utilities project owners. Once potential investments were identified, Alectra Utilities
returned to customers for a second time to assess their preferences between specific investment
options and outcomes. In that second phase of customer engagement, the utility’s customers
identified strong preference for Alectra Ultilities to invest in system renewal, specifically the
underground asset renewal, transformer replacement, rear lot and voltage conversion. Customers
also demonstrated a preference for the company to invest in its overhead systems so as to
enhance resilience to more frequent and more intense adverse weather conditions and to improve
Alectra Utilities’ ability to restore service expeditiously. In response to these reliability concerns,
the DSP identifies and addresses areas of its overhead system where reliability is deteriorating
and the system is most vulnerable to adverse weather events. Outcomes from the second phase
of Customer Engagement are provided in details in the Innovative Report included as Appendix
1.0 of C02 — 2020-2024 DSP Customer Engagement.

The Corporate Strategy also establishes an objective of meeting the organic growth needs of the
business through integrated planning approaches that enhance reliability and affordability. This
goal is supported by the DSP’s focus on being responsive to anticipated needs in areas of new
greenfield development and urban redevelopment/intensification, as well as by Alectra Utilities’
plans to establish additional linkages between its legacy systems and to balance loads across its

entire service area to mitigate the need for system expansions.

Additionally, Alectra Utilities’ planned investments in environmental protection measures and
enhanced use of monitoring technologies at its stations are consistent with its corporate values
of pursuing superior environmental performance and advancing the business through continuous

improvement by utilizing technology.
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5.2.1.2 OEB POLICY FRAMEWORK

The DSP is also guided by the OEB’s policy framework. The company has been mindful of and
has made significant efforts to develop a DSP that will further the following outcomes, which the
OEB in its Renewed Regulatory Framework (“RRF”) found to be appropriate for distributors and
which were further articulated in the OEB’s Handbook to Utility Rate Applications:’

e Customer Focus: Utilities are expected to develop a genuine understanding of their

customers’ interests and preferences and reflect those interests and preferences in their
business plans. Utilities are expected to demonstrate value for money by delivering
genuine benefits to customers and by providing services in a manner which is responsive
to customer preferences;

e Operational Effectiveness: Utilities are expected to demonstrate ongoing continuous

improvement in their productivity and cost performance while delivering on system
reliability and quality objectives. Utilities are expected to demonstrate value for money by
presenting plans for delivering services that meet the needs of their customers while
controlling their costs;

e Public Policy Responsiveness: Utilities are expected to consider public policy objectives

in their business planning and to deliver on the obligations required of regulated utilities;
and

o Financial Performance: Utilities are expected to demonstrate sustainable improvements

in their efficiency and in doing so will have the opportunity to earn a fair return.

Alectra Utilities has developed a DSP that achieves an appropriate balance between the
outcomes set out in the OEB’s policy framework. The company’s DSP enables it to address a
broad range of vital needs: to meet compliance requirements, to prudently manage the distribution
system assets, to mitigate health and safety risks, to be responsive to identified customer interests
and preferences, to continuously improve productivity and cost performance, to maintain reliability
and quality of electricity service, to promote innovation and modernization, to be responsive to

public policy objectives, and to achieve sustainable improvements in financial performance.

7 See Handbook to Utility Rate Applications, pp. 2-3.
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5.2.1.3GUIDING ASSET MANAGEMENT PRINCIPLES, INVESTMENT DRIVERS AND
PLANNED OUTCOMES

Based on the guidance from its Corporate Strategic Objectives and from the OEB’s policy
framework, Alectra Utilities has developed a set of Asset Management Principles specifically to
guide its asset management and investment planning processes. The Asset Management
Principles were presented to business unit leaders and project owners prior to identification of
investment needs so as to ensure that capital investment planning outcomes would align with the
Corporate Goals and Objectives. These principles reflect the outcomes — financial, customer,
operational, regulatory, and organizational — that Alectra Utilities expects to realize from

implementation of the DSP, and are as follows:

e Customer:

o Evolve the distribution system to increase Alectra Utilities’ ability to meet current
and future customer needs through a range of traditional and emerging solutions.

o Identify, understand and incorporate customer preferences and priorities to enable
the appropriate integration of solutions, products and services on the grid.

e Financial:

o Prudently invest and maintain assets to provide sustainable value through the
optimal allocation of resources in response to relevant risks, compliance
requirements, and performance targets.

e Operational:

o Enhance operational effectiveness and system performance in alignment with
Alectra Utilities’ long term plans by balancing the need for system renewal, system
modernization, and cost mitigation.

o Prepare the distribution system for new technologies, while controlling costs and
optimizing system utilization.

o Increase monitoring, analytics and business intelligence capabilities to support

operational excellence and continuous improvement.
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Regulatory:
o Ensure alignment between asset management and regulatory requirements and

policies, including Ontario’s Long-Term Energy Plan.
Organization:
o Empower internal resources to innovate and develop flexible solutions.
o Develop diverse competencies to enable nimble adaptation to change, as driven
by fact-based decision making and business intelligence.
o Leverage and adopt technology solutions to increase collaboration on an

enterprise-wide basis and across Alectra Utilities’ service area.

By applying these outcome-based principles to its asset management and investment planning

processes, Alectra Utilities has developed a capital investment plan that addresses a set of well-

defined, priority needs that are aligned with the desired outcomes. The following priority needs

are reflected throughout the DSP and are key drivers of the planned investments:

reducing outage impacts from deteriorating underground systems;

enhancing the resiliency of overhead systems and thereby reduce outage impacts from
adverse weather events;

preparing for and being responsive to anticipated growth needs in areas of new greenfield
development and urban redevelopment/intensification;

mitigating the need for system expansions by taking advantage of opportunities to
establish additional linkages between legacy systems and to balance loads across its
entire service area;

mitigating the need to rebuild existing stations by enhancing the use of monitoring
technologies, investing in environmental protection measures and strategically managing
inventory of spare station equipment on a consolidated basis; and

enhancing grid integration, which enables continued conservation and demand
management and the implementation of emerging technologies, such as distributed

energy resources.

Significant investments are needed to address the priority needs of the distribution system. By

investing to mitigate the need to rebuild stations, Alectra Utilities will be able to focus on renewing

its underground systems, meeting customer needs resulting from urban development and
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intensification, and on making targeted investments to increase the resilience of its overhead
systems to adverse weather events. It is particularly important for Alectra Utilities to focus on its
underground systems to address the significant declining reliability customers have experienced
as a result of underground cable failures.® Please refer to DSP Section 5.4.3 Appendix A10 —
Underground Asset Renewal for a details of the company’s plans to renew its underground

distribution system.

The deteriorating reliability of its underground systems is a result of several interrelated factors
that have challenged Alectra Utilities. In particular, the company has faced a growing need for
system access investments, over which Alectra Utilities has little control. This has eroded its
capacity to invest in system renewal work, such as is the investments needed on its underground
systems. While Alectra Utilities has generally been able to accommodate the growing need for
mandatory System Access work by deferring System Renewal investments, this practice is not
sustainable or prudent. The outage data demonstrates that further deferral of System Renewal

investments will lead to significant consequences for customer reliability.

The relative under-investment in System Renewal is also due to the fact that Incremental Capital
Module (“ICM”) funding has not been available for many of the company’s planned capital
investments, particularly in the System Renewal category. As described in Exhibit 2, Tab 2,
Schedule 2, the OEB has determined that the ICM is unable to accommodate many of the
investments needed to maintain Alectra Utilities’ distribution system. In particular, ICM funding is
not available for “typical annual capital programs” or smaller projects that do not on their own
meet an undefined, secondary materiality threshold.® Accordingly, Alectra Utilities has proposed
the M-Factor: a new capital funding mechanism that is capable of funding the prudent capital
investments that are required throughout the deferred rebasing period, as set out in this DSP.

5.2.1.4 ASSET MANAGEMENT FRAMEWORK

Alectra Utilities’ Asset Management Framework provides a foundation for the DSP, and serves
as the basis for all capital investments. Asset Management decision-making is focused on

balancing asset performance with the long-term value of the investment. Alectra Utilities strives

8 An average annual 8% increase in outage frequency, as well as the average annual increase in outage
duration.
9 EB-2017-0024, Decision and Order, April 6, 2018, p. 30.
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to maintain the lowest possible long-term cost of asset ownership, considering and balanced
against delivering on customer needs, priorities, and preferences and adhering to electrical
system design requirements and standards, construction codes and prescribed asset and

manufacturing specifications.

Alectra Utilities’ Asset Management Framework is explained in detail in section 5.3.1, and the

Asset Management Process is depicted at a high level in Figure 5.2.1 - 1 below.

Figure 5.2.1 - 1: Overview of the Asset Management Process

Customer Engagement
Phase 1
Needs & Priorities

Contributing Influences External Drivers Internal Drivers —

h 4

A 4

Investment Needs

I

Identify Solutions

l

Capital Investment Continuous
Portfolio Optimization Improvement

¢ A

2020-2024 Distribution
System Plan

!

Work Execution

Customer Engagement
Phase 2
Preferences

\ 4

The Asset Management Framework starts with an assessment of a range of investment drivers
that identify potential investment needs in Alectra Utilities’ distribution system. These drivers are

categorized as:

i.  Contributing Influences: This category consists primarily of customer input, as reflected
in DSP-specific customer engagement and ongoing contact between Alectra Utilities and
its customers. Other contributing influences include responsiveness to renewal energy

generation demands, technical obsolescence and emerging technologies. The various
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stages of customer engagement that informed the DSP are described in the following
section.

i, External Drivers: External mandates that Alectra Utilities must satisfy, either as
conditions of the utility’s license or otherwise as required to meet external requirements
(such as public safety).

iii.  Internal Drivers: Corporate Objectives determined by Alectra Utilities’ management, such
as reliability or customer service goals that are in alignment and meet or exceed objectives
set for distributors by the OEB.

Alectra Utilities’ DSP is designed to be responsive to investment needs identified from these
drivers, described in detail in Section 5.3.1. Once investment needs are identified, Alectra Utilities
identifies solutions and develops business cases with feasible technical alternatives for potential
investments. Through the optimization process, described below, and based on further input from
customers on specific preferences, Alectra Utilities refines the potential investments into a

distribution system plan that will deliver the identified outcomes and the best long-term value.

After the formation of Alectra Ultilities in 2017, the company developed the Asset Management
Process by consolidating and harmonizing the asset management processes of its predecessor
utilities. The result is a harmonized, uniform and systematic Asset Management Process to
collect, assess, evaluate, prioritize and optimize system and operational needs based on current
and expected future system operating conditions. On this basis, Alectra Utilities is able to ensure
that all system and operational needs are considered for the diverse operating zones across its
service territory, in alignment with all relevant considerations, including customer preferences and
priorities, regional planning requirements, public policy and government directives, Alectra

Utilities’ Corporate Objectives as well as OEB’s RRF performance outcomes.

In order to ensure distribution system needs are considered consistently and objectively, Alectra
Utilities undertakes risk management, system capacity and Asset Condition Assessment (“ACA”)
reviews. Starting in 2017, Alectra Utilities harmonized and consolidated its ACA practices for
distribution and station assets. The consolidated ACA practices reflects Alectra Utilities approach
to support the effective and efficient planning of capital investments and its efforts to operate as
a single entity. Please refer to Section 5.3.1 for a detailed description of the company’s

methodology for assessing asset condition as an important driver of asset investment needs.
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Alectra Utilities evaluates all investment needs through a consistent and uniform process, which
ensures that capital investment needs across the entire organization are afforded equal
opportunity to be assessed for selection and funding. Alectra Utilities has also consolidated and
harmonized system planning criteria and practices based on best practices from its predecessor
utilities, ensuring that capacity forecasting and system expansion investments are identified,

assessed and prioritized in a consistent manner.

A Capital Investment Optimization

In developing its Asset Management Framework, Alectra Utilities incorporated best practices from
its predecessor utilities. Having regard for the utility’s service area, number of customers, volume
of assets, diverse capital investment needs and the size of the typical annual capital investment
portfolio, the utility identified a need to implement a Capital Investment Portfolio Management
System to manage the over one thousand capital investment business cases in a systematic and
uniform manner, each of which represents a potential discrete investment need. Building on the
relevant best practices of one of its predecessors, PowerStream, Alectra Utilities selected the
CopperLeaf C55 system as the preferred solution to provide a repository for all capital project

business cases and to manage the entire investment portfolio for Alectra Utilities.

Alectra Utilities implemented the CopperLeaf C55 system to provide a uniform approach to the
analysis and verification of its numerous and diverse capital projects. By implementing this
industry-leading solution with proven multivariate capital investment optimization capability,
Alectra Utilities has the ability to run multiple investment scenarios considering financial, risk and
resource driven constraints while ensuring capital investments are aligned with Corporate
Objectives, public policy objectives, and customer preferences and priorities. The CopperLeaf
C55 system required that Alectra Utilities develop a Value Framework (please refer to Section
5.3.1 for an introduction to the Value Framework), and a Risk Matrix that is calibrated and aligned

to the company’s Enterprise Risk Management (“ERM”) Policy and ERM Framework.

Through the optimization process, Alectra Utilities evaluates each capital investment based on its
value and risk. Leveraging the value-based decision-making capability of CopperLeaf C55,
Alectra Utilities uses a rational economic approach calibrated to a common scale so that dissimilar
investments (e.g. distribution system investment vs. fleet investment) can be compared based on

a wide range of criteria. As explained in Section 5.4.1, Alectra Utilities has aligned the Value
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Framework to its Corporate Objectives, Asset Management Strategy and ERM Framework to
permit a quantitative, consistent and repeatable approach to optimizing investments across the
entire organization. This results in a Capital Investment Portfolio that yields maximum value, is
risk-informed, and incorporates financial and non-financial benefits and other attributes on a

common scale.
5.2.1.5 CUSTOMER ENGAGEMENT

A Overview

Since its creation in 2017, Alectra Utilities has engaged with its customers on capital planning-
related issues at least once per year. The utility’s customers have consistently said that they want
the utility to maintain a reliable distribution system, even if that means some increase in their
distribution rates. At the same time, they have also said that the price of electricity is important.
For residential customers, price is typically the first priority, whereas large customers tend to
prioritize reliability above price. However, in all customer segments, reliability and price have
consistently been the top two priorities. As described below, Alectra Utilities’ 2020-2024 DSP was
based on addressing customer expectations that the utility maintain reliability, but do so in a way

that is prudent and delivers the best long-term value.

Customer needs, priorities, and preferences are central to Alectra Utilities’ Asset Management
Framework. Before the utility began assessing specific investment options for this DSP, it
considered customer needs and priorities as drivers of the investment planning process (the top
level of Figure 5.2.1 - 1). Once Alectra Utilities identified specific potential investments to satisfy
those needs and priorities, it consulted with customers again to seek their preferences on specific
investment options. Customer input from this second phase was then reflected in the capital
investment optimization process that ultimately produced the investments in the DSP. Throughout

this process, customer input was assessed by an independent third party.°

The following summarizes the multiple customer engagement activities that Alectra Utilities

undertook specifically as part of preparing the capital investment plan in this DSP, as well as other

10 |In the case of this DSP, customer needs, priorities and preferences were assessed by Innovative
Research Group Inc. (“Innovative Research”).

Distribution System Plan



EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.1 Distribution System Plan Overview
Page 32 of 438

ongoing forms of customer engagement, which together have informed the company’s

understanding of its customers’ needs, priorities, and preferences.

B DSP-Specific Customer Engagement

As noted above, Alectra Utilities considers customer input at multiple stages of its Asset
Management Process. Figure 5.2.1 - 2 summarizes the role that customer engagement played in
preparing the DSP. Further details are provided below.
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Figure 5.2.1 - 2: Customer Engagement in the Asset Management Process

Assessing Customer Needs & Priorities

¢In mid-2018, Alectra Utilities consulted customers to assess their views on
their needs and the outcomes they want the utility to prioritize in the 2020-
2024 period.

eInnovative Research reported that, despite price concerns, customers are
generally willing to consider paying more to maintain a reliable system.

dentifying Investments based on Customer
Needs & Priorities

eAlectra Utilities evaluated each part of the utility's business and identified all
of the projects that could provide meaningful benefits to customers

e At the first stage of preparing the DSP, Alectra Utilities instructed its planners
to identify investments to address negative reliability trends

eAlectra Utilities' planners focused on identified areas and assets where
customers' reliability has been poor or deteriorating

eAlectra Utilities used its best efforts to find the right balance between

Assessing Customer Preferences Between
Specific Options

In the spring of 2019, once a set of key investment options was identified,
Alectra Utilities engaged customers a second time to assess their preferences
between specific options.

¢|n this second phase, Innovative Research reported that customers strongly
preferred investments in infrastrcture that most directly impacted their
service, specifically investments in system renewal and system service

Preparing a Prioritized Capital Investment Plan
Based on Customer Preferences

*To reflect customer preferences, Alectra Utilities deferred investments in
DER Pilots, building of a new municipal station in Alliston, voltage conversion
project, lines capacity project, several facilities projects and reduced scope
replacement of smart meters.

*To reflect customer preferences and identified renewal needs, Alectra
Utilities increased the pace of investment in Underground Asset Renewal

ePlease see Section 5.2.1.5-D of the DSP for a summary of all adjustments
made based on customer preferences
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Alectra Utilities engaged Innovative Research to assist in undertaking customer engagement,
specifically to support development of the DSP. With assistance from Innovative Research,
Alectra Utilities completed two customer consultations for this purpose.

The first consultation was to assess customer needs and priorities, which informed the investment
options that Alectra Utilities identified for the 2020-2024 period. This was conducted in mid-2018
and Innovative Research delivered its findings (including a summary “placemat”) in September
2018.' Innovative Research’s overall finding was that, despite price concerns, customers are
generally willing to consider paying more to maintain a reliable system.? Based on customers’
input and other Corporate Obijectives, Alectra Utilities evaluated each part of the utility’s business
and identified all of the projects that could provide meaningful benefits to customers. The cost of
all of the projects was greater than that which was provided for in existing electricity distribution
rates. Alectra Utilities used its best efforts to find the right balance between keeping rates down

and the other outcomes that customers valued.

Once it had identified a preliminary set of potential capital investments, Alectra Utilities returned
to customers for a second consultation in 2019. The objective of the second consultation was to
allow customers to provide feedback on whether planners found the right balance between the
outcomes on particular investment options, or whether Alectra Utilities should be choosing
different options that better reflect customer views. For example, Alectra Utilities customers were
asked to preference on the pacing options of Underground Asset Renewal with trade-off of
expected reliability outcomes. Innovative Research conducted the second consultation in the
spring of 2019 and delivered their report in May 2019.2 In the report, Innovative Research
concluded that customers are prepared to fund the level of investments recommended by Alectra
Utilities. Alectra Ultilities’ incorporation of customer preferences is described in the relevant

subsection below.

11 The placemat is attached as Appendix C01 - Placemat — First Phase of Customer Engagement to this
DSP.

12 The findings of the first consultation are described in greater detail in the relevant subsection below.

13 Innovative Research’s report on the 2019 consultation on customer preferences is attached as Appendix
1.0 of C02 — 2020-2024 DSP Customer Engagement.
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C 2018 Consultation: Needs and Priorities

Before Alectra Utilities identified potential investments options for the 2020-2024 period, it
consulted with customers to assess and gain an understanding of their needs and priorities. In
this first consultation, Innovative Research used a range of techniques to identify customer needs
and priorities. In order to assess the customer needs and preferred outcomes, Innovative
Research implemented telephone surveys to collect the input of a random-sample of residential,
small business and mid-market customers. For key account customers, Innovative research
applied an online survey since Alectra Utilities had email addresses for key account customers
being sampled. The application of an online survey enabled Innovate Research to maximize the
completion rate for key account customers. In order to ensure that surveys included appropriate

context and clear questions, Innovative Research tested the surveys in customer focus groups.

The results of the first consultation directly informed the identification of investment needs and
decision-making throughout the Asset Management Process, as explained in detail in Section
5.3.1. As described in that section, Alectra Utilities’ capital planning begins by identifying needs
and solutions to those needs. Customers stated needs and priorities (maintaining reliability, while
being sensitive to price) directly led to the set of potential investments for the 2020-2024 period,
complete with identified investment solutions that included options of pacing, investment levels

and corresponding outcomes for the second engagement initiative.

In the first consultation, Innovative Research identified the following customer priorities, which

directly affected the identification of investment needs:

Charging reasonable distribution rates;
Ensuring reliable electrical service;
Reducing/managing consumption;

Minimizing and mitigating environmental impacts; and

o > w DN

Public and Employee Safety.

For large user customers, Innovative Research identified that ensuring reliable supply is a higher

priority than distribution rates.
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In terms of reliable electrical service, Alectra Utilities customers identified that the top reliability
priority was to reduce the overall number of outages. Five out of eight mid-market and large user
customer groups ranked reduction in the number outages as their top priority, while residential
customers placed it as a second priority.

The second priority, relating to reliability, was reducing the impact of outages due to adverse
weather events. Alectra Utilities’ residential customers identified that mitigating prolonged
outages due to adverse weather is a top priority and of highest concern. Outages due to adverse

weather were also a top-three priority for small and mid-market business customers.

Customers identified the overall length of outages as the third priority related to reliable electrical
service. The majority of customers ranked outage duration as the third priority, with large users

also identifying power quality as a priority.

After identifying and categorizing the needs and priorities identified through the first initiative,
Innovative Research gathered the input on how customers ranked these priorities. According to
Innovative Research, the input received through the first of the two DSP-specific engagement

initiatives can be summarized as follows:

1. The majority of customers are satisfied with the current service they receive.

2. The top priorities of customers include reasonable rates, reliability, reducing/managing
consumption, environmental impacts, and safety.

3. Despite price concerns, the majority of customer are generally willing to consider paying
more to maintain a reliable system.
A clear majority of customers support investments in system renewal and system service.
Customers generally agree that grid modernization can wait for the normal renewal
process. Although customer needs indicate ho immediate pressure to proactively invest
in grid modernization, support for specific modernization projects could exceed general

support.

Previously in 2017, Alectra Utilities engaged Innovative Research to assist in undertaking
customer engagement specifically to support the development of capital investment plan for 2018
period. From this 2017 consultation, Innovative Research’s overall finding that the top three

priorities for Alectra Utilities’ customers were to deliver reasonable distribution rates, ensure
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reliability service, and help customer reduce and better manage their electricity consumption.
Based on customer input obtained in 2017, Alectra Utilities developed the Value Framework (for
a detailed explanation, please refer to Section 5.3.1) to be reflective of Innovative Research’s
overall finding that, despite price concerns, customers are generally willing to consider paying
more to maintain a reliable system. The results of the first consultation directly informed and
influenced the development of the Value Framework's measure for Reliability Benefits and the
Risk Matrix. Alectra Utilities reduced the value of the Reliability Benefit measure to appropriately
reflect customer priorities and emphasize cost. Further, Alectra Utilities developed the Risk Matrix
(please refer to Section 5.4.1) to reflect Alectra Utilities Enterprise Risk Framework and increased
the granularity of the risk impact and probability criteria so as to set more stringent measures for
project value evaluations. By setting higher constraints on reliability benefits and enhanced risk
granularity, Alectra Utilities reflected customer preferences of cost over reliability. The 2018
Customer Engagement results confirmed that customer priorities and needs remained consistent

with the 2017 Customer Engagement results.

D 2019 Consultation: Refining the Capital Investment Plan Based on Specific

Customer Preferences

Once a preliminary set of investments was identified in early 2019 (based on customer needs and
preferences, and Corporate Objectives to optimize operations and enhance customer
experience), Alectra Utilities returned to customers for a second consultation on specific
outcomes and options for investments in the 2020-2024 period. During the second phase of
customer engagement, Alectra Utilities received feedback from 32,407 customers, making this
phase of engagement the largest customer consultation ever conducted in Ontario’s electricity

sector.

In the 2019 consultation, Alectra Utilities asked customers for their input on the following specific

capital investment areas:

i.  Specific Asset Renewal Investments (Cables, Poles, Transformers)
ii.  Rear Lot Conversion Investments
iii.  Voltage Conversion Investments

iv.  Capacity Investment (Stations and Distribution Lines)
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v.  Control and Monitoring Equipment Investments
vi.  Metering Investments to mitigate data security risks
vii.  General Plant Investments

viii.  Pilots to evaluate integration of emerging technology and enable customer choice

The 2019 phase of the customer engagement process focused on projects where Alectra Utilities
would be more likely be able to make adjustments in response to customer preferences.
Specifically, the engagement focused on a subset of projects that offered greater potential for
pacing adjustments in response to customer preferences, alongside some exceptional projects
that are distinct from the utility’s typical capital investment categories. Although all of the projects
included in the asset management process are necessary and provide value, Alectra Utilities
generally has a greater ability to control the pace of the projects included in the second phase of
customer engagement. In the second stage of customer engagement, Innovative Research
presented customer investment options and opportunity to present investment preferences based

on meaningful trade-offs between outcomes that matter to customers.

In order to provide meaningful feedback on a large portfolio of capital investments, Innovative
Research developed a comprehensive workbook to present the overall scope of the DSP and to
provide customer context for the investment options. The workbook was designed to provide
customers an opportunity to reconsider their answers on individual investment choices after
reviewing the total rate impact of their initial choices. In order to provide customers the
oppourtunity to reconsider their initial choice once the total rate impact was determined, an online

survey utilizing the comprehensive workbook was required.

Each Alectra Utilities customer with an email on record was sent an invitation containing a unique
link to the workbook survey. To ensure that every Alectra Utilities customer was provided the
opportunity to provide their preferences, Alectra Utilities provide a voluntary path for customers
to participate in the online workbook and advised customers of this opportunity using social and

traditional media.

Given the possibility that customers who provided an email address to Alectra Utilities may be
different than customers who did not, Alectra Utilities also commissioned a reference study. The

results of the representative sample were validated in two ways:

Distribution System Plan



A W DN P

ol

10
11
12

13
14
15
16
17
18

19
20
21

22
23
24
25

26
27

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.1 Distribution System Plan Overview
Page 39 of 438

1. The respondents to the representative online workbook were compared to the known
characteristics (region, consumption and rate class).

2. The respondents to the representative online workbook were also compared to key
benchmarks established in the reference survey.

Based on those comparisons, weights were established to ensure the representative sample
properly reflected the characteristics of the broader population of customers.

In the 2019 phase of customer engagement, Alectra Utilities customers indicated that they are
prepared to fund the level of investment recommended by the utility. When respondents were
shown the rate impact of their initial choices and given the opportunity to change their responses
until they were satisfied. There was minimal net impact of the final customer choices relative to
the initial choices. The majority of customers in all rate classes either supported the increase in

rates or identified that, although they didn’t like the rate increase, they feel it is hecessary.

The outcomes of the 2019 phase of customer engagement identified that customers across all
rate classes strongly support investments in the infrastructure that directly provides service to
customers.  Alectra Utilities’ customers indicated a strong consensus in support of
recommendations for investments that directly serve customers including investments in
underground asset renewal, overhead system renewal, transformer replacement, monitoring and

control equipment as well as converting rear lot services.

A majority of customers also support investments in other infrastructure such as system
expansion, intensification and back-up, voltage conversion as well as distribution station capacity

and additional station investments.

Relative to the infrastructure investments that most directly service customers and other wires
infrastructure investments, the second phase of customer engagement identified that customers
were divided in their support for investments in general plant, innovation projects and replacement

of smart meters to reduce data security risks.

Given that customers felt that the recommended options effectively incorporated the outcomes

from the first phase of customer engagement (refer to Appendix CO1 - Placemat — First Phase of
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Customer Engagement) in most key areas of investment, Alectra Utilities was able to proceed

with relatively few changes to the DSP

As set out below, Alectra Utilities incorporated customer preferences into the DSP by adjusting

the pace of investments and deferring certain projects:

Deferred or Reduced Investments

1.

Deferral of the Neighborhood DER Pilot Project ($9.85MM) to reflect divided customer

support for innovation investments to provide customer options.

Reduction of scope for the Residential ICON F smart meter replacement ($6.51MM) to

reflect divided customer support for the project.

Deferral of three facilities renovation projects ($4.9MM) to reflect divided customer support

for general plant investments.

Deferring the new Alliston 10 MVA Substation by two years, along with corresponding
deferral of feeder integration ($3.7MM) to reflect customer preferences to prioritize
investments on infrastructure projects such as underground asset renewal that directly

service customers.

Deferral of voltage conversion project ($4.48MM) to reflect customer preference to

prioritize investments such as underground asset renewal.

Deferral of lines capacity project ($4.07MM) to reflect customer preference to prioritize

investments such as underground asset renewal.

Accelerated Investments

1.

Accelerated the pace of Underground Asset Renewal investment, bringing forward
projects totaling $22.2MM to address urgent system needs and reflect strong customer
preference to prioritize investment on infrastructure projects that directly service

customers.
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Alectra Utilities adjusted investment in the General Plant project to upgrade the ERP system. After
the 2019 phase of customer engagement concluded, Alectra Utilities became aware that Oracle,
the vendor, supporting Alectra Utilities’ ERP system, has transitioned from releasing major
platform upgrades to that of more frequent update releases. Hence, Alectra Utilities eliminated
the JD Edwards Upgrade project ($5.6MM) and increased the ERP JD Edwards Enhancements
investment by $3.0MM. The net impact of this change was a decrease of investment by $2.6MM.

Alectra Utilities also made adjustments to specific projects based on updated Hydro One project
scope and schedule changes. Specifically, Alectra Utilities removed the Gage TS Upgrade
($1.3MM) and included the Barrie TS Upgrade ($2.2MM) to reflect Hydro One’s renewal scope

and scheduled changes. The net impact of this change was an increase of $0.9MM.
Alectra Utilities also reduced its reactive renewal investments by ($4.55MM).

The overall impact of the adjustments based on customer preferences from the second round of
customer engagement on the 2020-2024 Capital Investment Plan, as well as other adjustments,

was a net reduction of $17.5MM.

E Ongoing Customer Engagement

In addition to the DSP-specific customer engagement described above, Alectra Utilities also
engages with its customers on an ongoing basis through various processes. Alectra Utilities
interacts with its residential and commercial customers regularly through its normal business
practices. Most frequently, this interaction occurs within the Customer Service Department,
Distribution Design, Key Account Management and Corporate Communications groups, each of

which is described below.

Community Meetings for Projects - Alectra Utilities engages with its customers during the
design and implementation stages of major capital work. Engagement with customers enables
Alectra Utilities to understand customer concerns and preferences with respect to implementing
specific capital projects impacting the area. In addition to understanding customer preferences,
Alectra Utilities values the opportunity to explain the beneficial outcomes of the capital
investments to the customers and provide notice of project scope, schedule and implication of

construction in the area.
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Key Account Management - Alectra Utilities’ large commercial and industrial customers are
provided with a specialized service designed to accommodate their unique needs and
requirements. The Key Accounts group meets regularly with large commercial and industrial
customers to provide updates on Alectra Utilities’ developments and activities which may impact
the customer, as well as to obtain input regarding requirements or concerns the customers may
have. The feedback received through these meetings is captured and considered in the system
planning process. For example, large commercial customers have identified specific reliability and
power quality needs which Alectra Utilities considers and incorporates into system plans. In
addition, Alectra Utilities follows up with these customers to explain how their concerns have been
addressed. This ongoing engagement allows these customers to understand various
Conservation and Demand Management (“CDM”) opportunities to enable better management of

energy.

Communications and Social Media - Alectra Utilities is committed to providing customer-centric
communications. By using modern communications and social media channels, Alectra Utilities
can engage with customers through the various forums that customers prefer. Leveraging social
media increases the ease and convenience for customers to take part in communications, and
helps Alectra Utilities to better understand, respond to and engage the attention of specific
stakeholders. It enables interactive communication, which includes the exchange of information,
perspective, preference and opinions, amongst multiple audiences, effectively, efficiently, and in
a timely manner. The use of social media also enhances Alectra Utilities’ ability to engage
customers and offers greater accessibility and convenience to provide input and preference on
specific issues important to customers. Through the ongoing assessment of social media and
new communication media, Alectra Utilities captures and processes customer priorities and
preferences related to ongoing operations and reliability. For example, insight from social media
helped inform Alectra Utilities of customer demand for real-time update information and maps

during outages and outage response efforts.
5.2.1.6 COORDINATED PLANNING AND CONTINGENT ASPECTS OF THE DSP

As described in greater detail in Section 5.2.2, Alectra Utilities co-ordinates its distribution system
planning with a number of third parties through a variety of activities. Alectra Utilities consults

regularly with it customers through customer engagement processes, customer satisfaction
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surveys, key account meetings, and annual load forecasting meetings with large developers.
Alectra Utilities also works closely with regional and local municipal authorities, who participate in
its annual load forecasting meetings. Moreover, along with gas and telecommunications utilities,
Alectra Utilities participates in public utility coordination meetings initiated by the municipalities in
which it operates. Alectra Utilities is also an active participant in regional planning initiatives that
are led by the IESO and Hydro One, and which include participation by other distributors that are
located in the various regions where the company operates. These efforts have ensured that the
DSP has been developed in a manner that recognizes related planning efforts involving third
parties that affect or may affect Alectra Utilities’ investment plans. For example, as a result of
regional planning activities in which it has been involved, Alectra Utilities has identified four
projects that are part of its capital expenditure plan. These include one project each for York and
GTA West Region, Barrie- Innisfil and Greater Hamilton Area Region, as shown in Table 5.2.1 -

2 below.

Table 5.2.1 - 2: 2020-2024 Alectra Utilities Capital Projects originated from Regional Planning

Region Project Ref Project Name
York 101488 Environmental Assessment - Markham TS#5 0.72
GTA West 150357 27.6kV 25M9 Tie from JYTS at Derry Road 2.13
Barrie/Innisfil 150259 Barrle_ TS - Relocate Feeder and Install 221
Metering
ﬁrr::ter Hamilion 150587 | Kenilworth TS Upgrade 0.56

Through its co-ordinated planning with third parties, Alectra Utilities has also identified a number
of projects where either the scope, timing or need for the project has external dependencies and,

as a result, is not entirely within its control. These are as follows.

o Road Relocation / Transportation Projects — These are System Access investments
required to facilitate road relocation or transportation projects, which are dependent on the
relevant road authorities or Metrolinx, a provincial transit agency. The relevant road
authorities are: for municipal roads, the local municipalities in which Alectra operates; for
regional roads, the applicable regional municipality or county; and, for provincial roads,
the Ministry of Transportation. Alectra Utilities is required to accommodate road relocation

and upgrade projects by relocating parts of its distribution system as and when requested
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by these third parties. This causes Alectra Utilities to incur material capital costs, but the
need, timing and scope of the work is not within the company’s control and the overall
volume of such relocation work can be volatile. For these reasons, Alectra Utilities intends
to request approval from the OEB to establish a variance account to track differences
between forecast and actual capital spending for distribution system relocation work in
response to requests from road and transit authorities, as set out in Exhibit 2, Tab 1,
Schedule 4.

5.2.1.7 GRID MODERNIZATION

Alectra Utilities’ approach to grid modernization attempts to: solve the challenges of integrating
conventional and renewable sources with energy storage; integrating electric vehicles and smart
buildings; deploying condition monitoring; and using real time telemetry data to gain operational
efficiency. Concurrently, this approach must ensure that the grid is resilient and secure to
withstand growing cybersecurity and adverse weather challenges. Please see chapter 5.3.4 for

additional details.

Distribution System Plan



EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.1 Distribution System Plan Overview
Page 45 of 438

A Alignment with the Long-Term Energy Plan

Table 5.2.1 - 3 maps the Alectra Utilities response public policy and proposed 2020-2024 initiatives to the LTEP.

Table 5.2.1 - 3: Alectra Utilities public policy response and proposed 2020-2024 initiatives to the LTEP

Key LTEP Initiatives
Ontario’s Fair Hydro Plan
Bill 87, Fixing the Hydro Mess Act

Alectra Utilities Response and Proposed 2020-2024 Initiatives
Alectra Utilities has incorporated plans to update the Customer Care and Billing system
and corresponding meter-to-cash processes in order to remain compliant with applicable
public policy directives. Please see Appendix A18 — Information Technology Systems for

additional details.

Ensuring Flexible Transmission

Energy System

Alectra Utilities actively participates in the Regional Planning process and supports the

flexible energy system as it relates to transmission. Please see chapter 5.2.2.

Innovating the Future

- Electrification of Transportation

- Grid Modernization

Alectra Utilities’ investments in Electrification of Transportation are geared towards
determining the impact of EV charging and how the large scale penetration of EVs can be
managed with a minimum investment to the grid. Please see Appendix Al2 - Lines

Capacity.

Alectra Utilities’ Grid Modernization investments are related to improving Grid Operational
Technology, Distribution Automation and investment in Digital Information and

conditioning monitoring system. Please see Appendix A1l - SCADA and Automation, A14

Distribution System Plan



EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.1 Distribution System Plan Overview
Page 46 of 438

- System Control, Communications, and Performance and A18 - Information Technology
Systems.

- Distributed Energy Resources Alectra Utilities has proposed deployment of DER and associated platforms to further
advance Alectra Utilities ability to control and monitor DERs connected to distribution
network. Please see Appendix Al3 Stations Capacity and Appendix Al16 - DER
Integration.

Improving Value and Performance | New Market Opportunities for Customers.

for Customers

- Enhancing Reliability Alectra Utilities’ system renewal investments are to maintain the five year historical system
performance levels and improve reliability for identified areas that are experiencing below

average reliability performance.

- Cyber Security Alectra Utilities’ investments in cyber security ensure that the deployed resources and grid
operations are fully secure against cyber threats. Please see Appendix A18 - Information
Technology Systems.

- Right Sizing Alectra Utilities’ system renewal investments considers right sizing during system renewal
planning activities. In addition, Alectra Utilities actively participates in the Regional
Planning process and provides input for right sizing of the equipment on the bulk system.

Please see chapter 5.2.2.
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Strengthening the Commitment to

Energy Conservation and Efficiency.

-Savings from Conservation and Alectra Utilities considers the existing and future Conservation and Demand Programs for
Energy Efficiency all capacity and renewal projects. Please see Appendix A12 — Lines Capacity and A13 -
Stations Capacity.

Responding to Extreme Weather Alectra Utilities invests in resiliency projects to mitigate impacts of adverse weather.

Events Please see Appendix A05 - Overhead Asset Renewal and Appendix AO7 - Rear Lot
Renewal.

Supporting Regional Solutions and

Infrastructure

-Regional Planning Alectra Utilities has incorporated capital investments reflective and responsive to regional

-Community Energy Planning planning activities that impact its service area. Please see section 5.2.2 and Appendix

A04 — Transmitter Related Upgrades for outcomes of regional planning activities.

Distribution System Plan



© 00 N O

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.1 Distribution System Plan Overview
Page 48 of 438

5.2.1.8 CAPITAL INVESTMENT PLAN

A detailed summary is provided at the beginning of section 5.4.3 of this DSP. This section provides
an overview of the capital investment plan, at a high-level.

Alectra Utilities grouped its investments into the four investment categories identified in the
Chapter 5 Filing Requirements, which are as follows:

e System Access: Investments that are modifications to the distribution system in which
there exists an obligation to perform customer connections and comply with mandated
service obligations.

e System Renewal: Investments that involve replacing or refurbishing system assets which
extend the service life of the assets.

e System Service: Investments that are modifications to the distribution system to ensure
that operational objectives are met and future customer requirements can be addressed.

e General Plant: Investments that are modifications, replacements or additions to assets
where these assets are not part of the electrical distribution system (land, trucks,
computers etc.).

Alectra Utilities has determined that significant investments are required to maintain the safe and
reliable operation of its system and to meet customer needs. In particular, Alectra Utilities’
distribution system is facing significant reliability challenges that can only be addressed through
sustained investment in renewing distribution equipment, especially as related to the utility’s
underground distribution systems and in vulnerable portions of its overhead systems to enhance

resilience to adverse weather events.

Other important investment drivers include needs for system expansion to prepare for and
respond to areas of urban greenfield development and urban redevelopment/intensification.
Additional investments are planned to be made to lines and stations with a view to reducing the
need for more costly system expansion work and more costly new stations or station rebuilds.
These investments seek to take advantage of opportunities arising from the consolidation of the

company’s predecessor utilities to deliver benefits for customers.

A summary of Alectra Utilities’ planned capital expenditures for the 2019 Bridge Year and for the
2020-2024 Forecast Period is provided below in Table 5.2.1 - 4 and Table 5.2.1 - 5, broken down
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by OEB investment category. As noted above, please refer to DSP Section 5.4.3 for a detailed
explanation of the Capital Investment Plan.
Table 5.2.1 - 4: Annual Capital Expenditure by OEB Investment Category

Investment Category (SMM) = 2020 | 2021 2022 2023 2024  Total

10
11
12
13

14
15
16
17
18
19
20

System Access 66.5 66.9 63.2 67.1 70.2 333.9
System Renewal 139.0 142.0 154.0 156.1 177.2 768.3
System Service 38.0 36.9 36.0 42.4 37.2 190.5
General Plant 39.4 34.4 35.1 30.2 24.7 163.8
Total 282.9 280.2 288.3 295.8 309.3 | 1,456.5

Table 5.2.1 - 5: Annual Capital Expenditure by OEB Investment Category
2022

2023

System Access 24% 24% 23% 23% 23% 23%
System Renewal 49% 51% 53% 53% 57% 53%
System Service 13% 13% 12% 14% 12% 13%
General Plant 14% 12% 12% 10% 8% 11%
Total 100% 100% 100% 100% 100% 100%

5.2.1.9 SOURCES OF COST SAVINGS

Alectra Utilities is committed to improving productivity and achieving efficiencies, which will drive
cost savings in both capital and in Operating, Maintenance and Administration (“OM&A”)
initiatives. Asset lifecycle optimization activities and enhanced asset management planning are
expected to result in savings in both capital and OM&A expenditures. The follow are the most
significant areas in which Alectra Utilities expects to realize costs savings as a result of effective

planning and DSP execution:

A) Operational Efficiency — Alectra Utilities strives to create a culture of continuous
improvement. The company continues to explore new methods to effectively provide value
to customers through process improvements and by leveraging new technologies.

B) Planning Effectiveness — Through the continuous improvement of inspection, testing and
maintenance planning as well as capital work program delivery, Alectra Ultilities has
developed a plan that paces investments while meeting the service requirements relating

to its distribution system and general plant needs.
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C) Grid Modernization - When renewing assets or evaluating projects to address assets or
asset systems in order for the assets to continue to perform at an acceptable standard on
a predictable basis, Alectra Utilities incorporates new technologies where feasible and
appropriate. An application example of new technology includes replacing end-of-life,
manually-operated switches with smart, Supervisory Control and Data Acquisition
(“SCADA”) controlled switches capable of remote operation. Enabling additional remote
operation is expected to reduce time to restore power in the event of a fault as well as
reduce crew and truck dispatch, enabling crews to focus on the execution of the

investment plan outlined in the DSP.

This DSP includes projects and initiatives that are expected to result in costs savings, especially
within General Plant projects. Alectra Utilities has determined that the planned renewal of
underground distribution assets and general plant assets will cost less than reactive or emergency
replacements, and will ensure predictable pacing of work while minimizing disruptions to
customers. Given the increase in outages largely due to equipment failures and the deteriorating

condition of distribution assets, the company is committed to reversing this trend.

Alectra Utilities uses many approaches to identify and pursue potential costs savings, and cost
effective service delivery**. Alectra Utilities has focused its initial efforts on preparing the
foundational systems to allow for the consistent measurement of productivity savings across
Alectra. ERP and CIS are key foundational systems that will be converged and stabilized by mid-
2019. The following sections summarize areas where Alectra Utilities expects to realize

efficiencies during the term of the DSP:

A Enterprise Resource Planning (“ERP”)

Alectra Utilities is currently implementing a single, unified ERP system (a J.D. Edwards platform)
which it expects will be fully operational by mid-2019. Tracking productivity is a complex and
difficult task requiring the development of necessary systems and tools aligned to the specific
process being measured. Alectra Utilities has identified ancillary systems that integrate with the

ERP or rely on data from the ERP system that drive potential cost savings. The ERP system and

14 For example, the utility’s initiative to improve available tool time and productivity of the internal workforce
to improve overall worker efficiency by converting non-productive time to direct-work time is ongoing, and
will remain a focus area.
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associated chart of accounts is a critical foundation to support a framework that allows
measurements of costs for discrete activities. This framework of measurements is imperative to
the company’s ability to identify opportunities to find efficiencies and to determine the baseline
measure for evaluation in subsequent years. Not all legacy utilities had established activity-based
reporting. By integrating ancillary systems with the company’s ERP system, Alectra Utilities
expects to increases the opportunity to identify and achieve productivity enhancements through

improved data and activity reporting.

B Work Planning and Scheduling

Alectra Utilities has adopted an industry leading work planning and scheduling process as well as
systems previously implemented at the predecessor Horizon Utilities. Additional cost savings
have been identified through the implementation of activity-based information as an input from
the ERP system. Alectra Utilities expects that this level of detail will enable it to improve labour
utilization through higher ratios of tool time, reduce overtime, fleet utilization, and decrease

contractor services for a total productivity savings of $2MM, annually.

C Job Costing Analysis

Alectra Utilities has adopted leading practice of job costing analysis previously implemented at
the predecessor Enersource to break down the cost of activities, analyse the job costing
information, make informed business decisions resulting in increased productivity, and achieve
more cost-effective outsourcing. This level of detail will enable Alectra Utilities to improve job
estimating and planning that yield productivity savings and reduced contractor services for a total

productivity savings of $1.5MM to $3MM annually.

D Electronic Timesheets / Inventory Ordering

Alectra Utilities has adopted a job costing practice previously implemented at the predecessor
Enersource. This practice is based on using electronic timesheets, which were directly linked to
its ERP through a DSI platform and eliminated the need for manually processing paper timesheets
and completing data entry. The ultimate vision of the DSI timesheet platform is to link it to Alectra
Utilities DSI inventory scanning software. Connecting these two platforms will enable Alectra
Utilities crews to order materials from stores directly from the field. This remote capability allows

stores staff to pre-pick the materials and have it ready for crews; resulting in reduced wait times
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and having crews arrive at their worksites earlier. A high-level estimate of the productivity savings

resulting from this initiative is $1.0M per year.

E Customer Central Intake Process

Alectra is implementing a CC&B platform that will be fully converged by mid-2019. Enhancements
to this platform and associated business processes are under review for future optimization. There
are however, systems that integrate with CC&B that have potential savings. Alectra Utilities is
currently processing customer connections, using each legacy partner’s systems and processes.
They are combination of manual, semi-automated and automated activities. To support Alectra
Utilities’ large customer base, the company is migrating to an integrated Portal/Electronic
workflow in a Central Intake business model. This system will be integrated into CC&B and utilize

information from iPass and has the potential to deliver savings of $0.75MM.
5.2.1.10 DSP PREPARATION AND THIRD PARTY REVIEW

In order to confirm that the methodologies and approaches taken by Alectra Utilities in preparing
the DSP are reasonable and appropriate, it also engaged third party experts to provide

independent/ objective reviews of significant aspects of the plan, as follows.

Kinectrics Inc. (“Kinectrics”) was retained to undertake an independent, third-party review of
Alectra Utilities’ Asset Condition Assessment (“ACA”). Kinectrics is an engineering firm, with Asset
Management expertise including conducting ACAs. The focus of the Kinectrics’ review was to
consider the reasonableness of the ACA in serving as the basis for identifying the company’s
system sustainment needs. In Kinectrics’ opinion, the Alectra Utilities ACA “should fulfill its
intended function” and “represents a significant step in establishing corporate-wide, consistent
Asset Management processes.” The complete document containing the Kinectrics opinion,
entitled “Kinectrics Inc. ACA Assurance Review’, is attached as Appendix E. As Kinectrics further

concludes in its review of the Alectra Utilities ACA:

“ACA methodology utilized in the report is in line with good utility practices. It provides the
required input regarding condition based asset needs. ACA results are used in
conjunction with other consideration to develop investment portfolio that address Alectra’s

sustainment needs.”
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Vanry & Associates (“Vanry”) was retained to undertake an independent, third-party review of the
process and methodology used to develop the Alectra Utilities’ DSP. Vanry is a management
consulting firm that provides asset management services with a focus on electric utilities with
experience of evaluating capital investment decisions and plans based on asset management
processes. This review involved careful consideration of Alectra Utilities’ asset management
practices, to understand the linkages between the inputs that drive investment needs, the
processes used to prioritize and pace investments and specific performance outcomes. In Vanry’s
opinion, the Alectra Utilities DSP “represents a well reasoned, fact-based assessment of the
needs of the system and that it reflects the concerns of the relevant stakeholders and the desires
of customers”. The complete document containing Vanry’s opinion, entitled “Alectra Utilities 2020-
2024 Distribution System Plan Assurance Review”, is attached as Appendix G. As Vanry further

concludes in its review of the Alectra Utilities DSP:

“The proposed investment plans align with what we see as being needed by the system
to deliver the required performance levels and to meet the regulatory requirements. The
pacing of the investments appears reasonable and reflective of a need to balance between
costs and performance obligations and risks. The quality and calibre of the report, and the
continually improving work that underpins it, is reflective of sound asset management

processes and thinking.”

Distribution System Plan



© 00 N oo 0o b~ W

10

11

12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.2 Coordinated Planning with Third Parties
Page 54 of 438

5.2.2 COORDINATED PLANNING WITH THIRD PARTIES
5.2.2.1 OVERVIEW

Alectra Utilities’ DSP is informed by its efforts to coordinate planning with a wide range of third
parties, including its customers, the municipalities in which it operates, other distributors, Hydro
One Transmission and the IESO. Alectra Utilities’ consultations and coordinated planning
activities with each of these third parties are described below. Given the significance of Regional
Planning initiatives for the DSP, a more detailed discussion of the relevant Regional Planning
processes and their impacts on Alectra Ultilities’ capital investment plan follows. Finally, this
section describes Alectra Utilities’ Renewable Energy Generation (“REG”) investments and the

IESO’s comment letter relating to those investments.
5.2.2.2 CONSULTATIONS WITH CUSTOMERS

Alectra Utilities engages with its customers in a variety of ways, both formally and informally, for
a range of purposes. Regular interaction occurs through Alectra Utilities’ Customer Service,
Conservation and Demand Management (“CDM”) and Corporate Communications groups. In
addition, Alectra Utilities engages with affected customers when capital work is to be performed,
through town halls, presentations and focus groups. There are several methods of engagement
through which Alectra Utilities receives input and feedback directly relevant to its short-term,
medium-term and long-term planning of local and regional distribution-related infrastructure. The
importance of doing so is underscored by the fact that Alectra Utilities’ service territory is home to
a number of rapidly growing communities and customers that operate important infrastructure,
including large internet and banking data centres, as well as major manufacturers and commercial
service providers. The key methods used to consult with customers for system planning purposes

are as follows.

Customer Engagement Process — Alectra Utilities carries out a formal engagement process with

its customers to directly support development of its DSP. Please refer to 5.2.1.5 Customer
Engagement Part D for a detailed explanation of the capital investment adjustments that reflect
customer preferences. This process is described in detail in [Section 5.4(a) — Capital Expenditure

Plan] and 5.2.1-Distribution System Plan Overview.

Distribution System Plan
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Customer Satisfaction Surveys — Alectra Utilities collects feedback from various customer classes

through customer satisfaction surveys. Please refer to section 5.3.3 to how Alectra Utilities uses
the customer satisfaction survey to monitor and track progress of the implementation of the DSP.
As this is Alectra Utilities first DSP as a consolidated utility there are no historical survey results
that are relevant to the development of this DSP.

Key Account Meetings — Alectra Utilities’ large commercial and industrial customers are provided

with a specialized service designed to accommaodate their unique need and requirements. Alectra
Utilities’ key account staff meet with assigned key account representatives annually, or as needs
arise, to review and discuss electricity distribution-related issues. Through these meetings,
Alectra Utilities receives feedback on reliability and power quality issues, as well as insights into
customer expansion plans, which Alectra Utilities takes into consideration for purposes of its long

term planning process and system renewal investment planning.

Load Forecasting Meetings — Alectra Utilities holds annual meetings with planning and

development staff from the municipalities and regions in which it operates to discuss the load
forecast. In addition it meets with developers to discuss growth and forecasts for their planned
development activities. Alectra Utilities uses these meetings to assist it in identifying and planning
for new distribution system capacity and connection needs. This information is of particular

interest for the purposes of planning System Access and System Service projects.
5.2.2.3 COORDINATION OF PLANNING WITH MUNICIPALITIES

Alectra Utilities consults with the municipalities and regions in which it operates for purposes of
informing its distribution system planning processes. It does so through several processes, as

follows.

A Load Forecasting Meetings

As noted above, Alectra Utilities holds annual load forecasting meetings that are attended by
planning and development staff from the municipalities and regions in which it operates. Alectra
Utilities uses these meetings to assist it in identifying and planning for new distribution system
capacity and connection needs. This information is considered particularly for the purposes of

planning System Access and System Service projects.
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B Public Utility Coordination Meetings

Alectra Utilities participates in meetings initiated by the cities, regions and municipalities in which
it operates for purposes of coordinating the activities of public utilities. These meetings are
attended by municipal planning staff, gas utilities and telecommunications utilities. Through these
meetings, Alectra Utilities gains important insights into the planned work of the municipalities and
other utilities, and identifies coordination opportunities for upcoming projects, such as road
widenings, watermain expansions, as well as other utility construction plans, which it takes into

consideration in its planning process.

C Municipal Energy Plans

In July 2013, the provincial government announced its continuing support for local energy
planning and conservation through the Municipal Energy Plan (“MEP”) Program, administered by
the Ministry of Energy. The Ministry offers funding support to municipalities for developing and
updating MEPs, which support municipal efforts to better understand their local energy needs,
identify opportunities for energy efficiency and clean energy, and to develop plans to meet their
goals. MEPs assist municipalities in assessing their energy use and greenhouse gas (“GHG”)
emissions; identify opportunities to conserve, improve energy efficiency and reduce GHG
emissions; consider the impact of future growth; consider options for local clean energy

generation; and support local economic development.

Alectra Utilities has been actively involved in a number of MEPs within its service area. In
particular, for the City of Markham, Alectra Utilities participated in a stakeholder engagement
process, was part of a working group, provided electricity consumption data and provided
supporting expertise over a 4-year period leading to the development of the Markham MEP, which
was endorsed by Markham’s City Council in May 2018. For the City of Vaughan, Alectra Utilities
participated in the development of the MEP over a 2-year period, which resulted in a plan being
issued in June 2016. In 2017, Alectra Utilities provided letters of support to the City of Mississauga
and to the Town of Aurora for their applications to the Ministry of Energy for funding to develop
MEPs, which Alectra Utilities has committed to supporting by providing energy usage data and
by participating in stakeholder engagements/steering committees. Through its involvement in the

MEP development process with the communities within its service area, Alectra Utilities gains
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insights into municipal goals and timelines for energy consumption, as well as short- and long-
term municipal energy use policy. This aids Alectra Utilities in its own long-term capacity planning.

5.2.2.4 COORDINATION OF PLANNING WITH OTHER DISTRIBUTORS

Alectra Utilities is an embedded distributor to HONI in some parts of its service area; similarly,
HONI is an embedded distributor to Alectra Utilities in some parts of its service area. Alectra
Utilities coordinates with the HONI by providing load forecast, planned renewal and maintenance
activities. Further coordination also happens in the context of Regional Planning which is

described below.
5.2.2.5 COORDINATION OF PLANNING WITH HYDRO ONE TRANSMISSION

Alectra Utilities’ distribution system is supplied from 65 Hydro One Transmission Stations and 14
Alectra Utilities owned transmission stations connected to the Hydro One owned transmission
grid. As such, it is critical for Alectra Ultilities to consult with and coordinate system planning efforts
with Hydro One’s transmission business. This coordinated planning occurs through the Regional
Planning Process, which includes Integrated Regional Resource Planning (led by the IESO) and
Regional Infrastructure Planning (led by Hydro One Transmission). Of the 21 regions established
by the IESO for planning purposes, Alectra Utilities has participated in seven regional planning
processes, along with additional sub-regional planning activities in several of the regions. The
Regional Planning Process and Alectra Utilities’ participation in each of the regional processes,
as well as the impacts of these processes on the company’s capital investment plans in this DSP,
are described in greater detail below. Please refer to Appendix | - Hydro One Networks Inc. -
Planning Status Letter.

5.2.2.6 COORDINATION OF PLANNING WITH IESO

Alectra Utilities actively consults with the IESO as part of the Regional Planning Process,
particularly in connection with the IESO-led Integrated Regional Resource Plan (“IRRP”). This
includes participation in Local Advisory Committees (“LACs”). LACs provide advice and
recommendations on the development of medium and long term electricity plans, as well as on
how to best engage the broader community in discussions about electricity needs. As noted, the

Regional Planning Process and Alectra Utilities participation in it, as well as the impacts of these
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processes on the company’s capital investment plans in this DSP, are described in greater detail

below.
5.2.2.7 REGIONAL PLANNING OBJECTIVES AND PROCESS

Electricity system planning in Ontario is generally carried out at three levels:

e Bulk system planning;
¢ Regional system planning; and

e Distribution system planning

Bulk system planning typically considers the power system consisting largely of the 230 kV and
500 kV transmission network. The bulk power system transfers large quantities of power between
the provincial grid and neighbouring jurisdiction power systems, external to the province via the
interconnections. The bulk power system also connects major generation sources and delivers
that power to major load centres in Ontario. Bulk system planning considers not only the
transmission facilities (“wires”) but also resources, including generation and CDM, needed to
adequately supply the needs of the province. The IESO is responsible for bulk system planning

in Ontario.

Regional planning considers supply and reliability issues at a regional or local area level, with a
focus largely on the 115 kV and 230 kV portions of the power system that supply various parts of
Ontario. There are portions of the power system which can be electrically grouped together due
to their bulk supply points and their electrical interrelationships whereby common facilities may
impact many connected customers. From a transmission or “wires” perspective, regional planning
focuses on the facilities that provide electricity to the delivery points of the transmission connected
customers, including distributors. From a resource perspective, regional planning considers the
local generation and/or CDM that could be developed to address supply and reliability issues in
a region or local area. The planning horizons of regional facilities are typically near- to medium-
term, but there may be situations where particular needs and issues may require a long-term

outlook at the regional level.

Distribution system planning is carried out by Local Distribution Companies (‘LDCs”) such as
Alectra Utilities, and looks at specific investments on the low voltage distribution system over the

near and medium term, as reflected in this DSP.
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Regional planning can overlap with bulk system planning. For example, overlap can occur at
interface points or where regional resource options may address a bulk system issue. Similarly,
regional planning can overlap with the distribution system planning, such as where the planning
relates to transformer stations at which distributors receive power from the transmission system
or where a distribution solution addresses the needs of the broader local area or region. To ensure
efficiency and cost effectiveness, it is important for Alectra Utilities to coordinate its planning
efforts with both bulk and distribution system planning through Regional Planning Processes. The

scope and relationships between these levels of planning are depicted in Figure 5.2.2 - 1.

Figure 5.2.2 - 1: The Regional Planning Process?®®

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 & modified 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 & CDM * LDC demand forecasts

resources * Near- & medium-term focused

* Typically near- & medium-term focused

Regional Planning is a continuous process that was established by a working group, which issued
a report that was endorsed by the OEB in May 2013. It is implemented in 21 electricity regions
across Ontario, which have been identified based on electrical infrastructure boundaries. The
process established in that report, which is depicted in Figure 5.2.2 - 2, has generally endured

and consists of four main steps:

15 Appendix HO2 - Barrie / Innisfil Sub-Region IRRP Page 12
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13 9
1. Needs Assessment (“NA”)
M (3 ”
2. Scoping Assessment (“SA”)
3. Integrated Regional Resource Plan Development; and
M (3 ”
4. Regional Infrastructure Plan (“RIP”) Development.
Figure 5.2.2 - 2: Regional Planning Process Flowchart®
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The NA phase is led by the relevant transmitter to identify regional needs and is initiated every

five years or earlier if a need is identified. The working group (comprised of the IESO, Hydro One,

and LDCs within the region under review) looks at changes in demand in a given area and

performs an initial screen to identify needs in the region or sub-region using data from the IESO

and the LDCs. The assessment may show that no action is needed, or that the LDCs and

transmitter can coordinate a solution, such as a facility upgrade, on their own. Alternatively, the

16 Appendix H10 - GTA West -RIP Page 17
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assessment may show that there are needs that require coordination at the regional or sub-
regional level, in which case the process moves to the SA stage.

In the SA stage, led by the IESO in consultation with the transmitter and LDCs, the working group
reviews the information collected during the NA phase, along with additional information on
potential non-wires alternatives, and decides on the most appropriate regional planning approach.
If there is the potential to integrate a mix of different options, such as conservation, generation,
distribution or new technologies, an IRRP will be recommended. If needs can be met through
focusing only on wires, meaning additions or improvements to transmission lines or infrastructure,
a RIP led by the transmitter will be recommended. A third option includes the relevant LDC and
the transmitter working together to plan necessary local infrastructure investments. The
recommendations are published in a SA Outcome Report, which is made available for public

comment as part of a community engagement process.

If an IRRP is the required approach, a working group comprised of the IESO, the transmitter and
the relevant LDCs will work together to develop a plan that integrates a variety of resource options

to address the identified electricity needs of the region. These options can include:

e conservation and demand management;

o distributed generation;

e large-scale generation;

e transmission;

e distribution; and

e innovative solutions, such as Distributed Energy Resources, which can include renewable

generation, energy storage, combined heat and power, and microgrids.

An integrated plan also considers options in terms of their feasibility, cost, reliability, government
policy directives (such as the Conservation First initiative and Long-Term Energy Plan),

environmental performance, and community preferences.

Community and stakeholder engagement continue throughout the IRRP phase. When needed,
the process to establish a LAC will begin. LACs provide local input and recommendations,
information on local priorities, and ideas on how best to engage the broader community in the

conversation, all of which are considered throughout the planning processes.
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If a RIP is the required approach, because a wires-only solution has been identified as the best
way to address planning needs, this process will be led by the relevant transmitter. The transmitter
will confirm the LDCs and other agencies that need to participate in the planning study(s). The
RIP will outline the scope of the study, describe planning assumptions, confirm needs and explain

the rationale for the wires-only solutions recommended.

Final IRRPs and RIPs are posted on the IESO’s and the relevant transmitter websites, and can

be used as supporting evidence in a rate hearing for specific infrastructure investments.
5.2.2.8 ALECTRA UTILITIES’ REGIONAL PLANNING ACTIVITIES

Alectra Utilities has participated in Regional Planning processes for the seven regions (including
applicable sub-regions) that are included in its service territory. Each of these processes, along
with the implications of those processes for Alectra Utilities’ DSP and capital investment plan, is
discussed below. In total, Alectra Utilities is planning to make investments relating to 4 projects in
three of the regions/sub-regions (York, GTA West and Greater Hamilton) as a result of its
involvement in these Regional Planning processes. Copies of the plans resulting from each of
these processes, which are referenced in the discussion, are included in Appendix H - Regional

Planning Reports. The relevant regions and their sub-regions are as follows:

A. Southern Georgian Bay/Muskoka Region
A.l Barrie-Innisfil Sub Region
A.2 Parry Sound/Muskoka Sub Region;
B. GTA North;
B.1  York Sub Region;
B.2  GTA North Western Sub Region
C. GTA West
C.1  Northern Sub Region
C.2  Southern Sub Region
D. Toronto Region
E. Burlington-Nanticoke
E.1  Greater Hamilton Sub Region
F. Niagara; and

G. Kitchener, Waterloo, Cambridge and Guelph Region
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A Southern Georgian Bay/Muskoka Region

The South Georgian Bay/Muskoka region is located in central Ontario and includes all or part of
County of Simcoe, County of Dufferin and, District of Muskoka, District of Parry Sound and County
of Grey.

In 2014, an NA was carried out by Hydro One for the South Georgian Bay/Muskoka region. The
report identified several needs that required regional coordination and recommended that the
IESO lead the SA process. The working group comprised of staff from IESO, Hydro One and the
local distribution companies (Hydro One Distribution, InnPower, Lakeland Power, Midland PUC,
NewMarket-Tay, Orangeville Hydro, Orillia Power, PowerStream (now part of Alectra Utilities)
Veridian connection, Wasaga Distribution) participated in the SA process. The working group
further reviewed the needs and identified two sub-regions — Barrie/lnnisfil and Parry

Sound/Muskoka for further study through the regional planning process.

Alectra Utilities Barrie and Penetanguishene service area falls within the Barrie/Innisfil sub-region

and Parry Sound/Muskoka sub- region, respectively.

In June 2015, the South Georgian Bay/Muskoka SA Outcome Report was issued, a copy of which
can be found in Appendix HO1 - South Georgian Bay / Muskoka Region Scoping Assessment
Outcome.

Al Barrie-Innisfil Sub Region

A map of the sub-region is provided in Figure 5.2.2 - 3. The process to develop the Barrie/Innisfil
IRRP was initiated in 2015. A subsequent SA Report produced by the IESO recommended that
the needs identified for the Barrie/Innisfil Sub-region should be further pursued, due to the

potential for coordinated solutions and significant assets reaching end-of-life.

Hydro One Transmission identified existing sustainment initiatives at Barrie TS driven by the
115/44 kV station transformers reaching end-of-life, along with the 44kV switchgear, circuit
breakers, disconnect switches and other station equipment. Barrie TS was placed in-service in
1962. The 44 kV switchyard assets at Barrie TS have been identified by Hydro One as being in
need of replacement in the near term. Barrie TS is currently supplied by the 230/115 kV

autotransformers at Essa TS, via the Essa 115 kV switchyard and 115 KV circuits E3/4B. These
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assets were built in the 1950s, with many of them already exceeding their expected life and in

need of replacement in the near and medium term.

Figure 5.2.2 - 3: Map of Barrie/Innisfil sub-region'’

PowerStream

Hydro One
Distribution

InnPower

= 500kV
— 230KV
s 115 KV

The timing and replacement options for Barrie TS were discussed with the IRRP Working Group
members. It was agreed based on the existing and forecasted station demand, that Barrie TS and
E3/4B should be rebuilt to 230 kV, with 75/125 Mega Volt Amp (“MVA”) 44/230 kV transformers.
This would add approximately 56 MVA of incremental supply capacity in the south Barrie and
Innisfil area. Additional information on the IRRP outcomes can be found in Appendix HO2 - Barrie
/ Innisfil Sub-Region IRRP and HO3 - Barrie / Innisfil Sub-Region IRRP- Appendices.

Currently, all seven existing 44 kV feeder positions available at Barrie TS have been allocated.
Six of the feeders are used to supply Alectra Utilities and one supplies InnPower. Based on the
load projection it has been determined that additional capacity will be required for InnPower by
2020. The up-rated Barrie TS will have a total of eight feeder positions, meaning there will be an
additional position available as an option to supply future load growth in both south Barrie and

Innisfil.

17 Appendix HO2 - Barrie / Innisfil Sub-Region IRRP Page 12
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Effective January 1, 2010, the City of Barrie annexed approximately 5,700 acres of land from the
Town of Innisfil to accommodate its forecast growth. These annexed lands are within InnPower’s
service area supplied by Barrie TS and their development contributes to a large portion of the
station’s forecast growth. Barrie TS growth is also influenced by the recent and continued
development of data centres in the City of Barrie, and forecast growth in the Town of Innisfil,
including the proposed industrial and commercial development of Innisfil Heights near Highway
400.

Figure 5.2.2 - 4 shows the forecasted areas of concentrated growth in the Barrie/Innisfil area.
Figure 5.2.2 - 5 shows the range of electricity demand for various forecast scenarios provided in
the 2015 IRRP. The region will continue to grow and even with upgrading the Barrie TS in 2020

the needs assessment indicated that the transformation capacity will be exceeded in 2022.

Figure 5.2.2 - 4: Forecasted Areas of Concentrated Growth

Forecasted Areas of
Concentrated Growth

‘ Commercial/Industrial

‘ Residential
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Figure 5.2.2 - 5: Barrie/Innisfil High and Low Demand Forecast Scenarios?®
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Due to the proximity of Barrie TS to the Midhurst TS, and because Alectra Utilities has an existing
supply from both stations, load transfer is a feasible option to relieve Barrie TS. Alectra Utilities
has a distribution project to construct 2 -44kV feeders from Midhurst TS to supply South Barrie
area. Upon completion of the additional supply feeders from Midhurst TS, Alectra Utilities could
transfer up to 27 MW of load from Barrie TS. This available load transfer capacity is based upon
normal operating conditions. During feeder outage situations, the transfer amount may vary based

on the redundancy needs of key customers.

This load transfer will enable Alectra Utilities to defer the capacity need at the upgraded Barrie
TS from 2022 to 2026 as well as allow Alectra Utilities to transfer load between Barrie TS and
Midhurst TS during emergency conditions. Figure 5.2.2 - 6 shows the demand forecast project in
2015 IRRP for Barrie TS accounting for Alectra Utilities’ load transfer.

18 Appendix HO2 - Barrie / Innisfil Sub-Region IRRP Page 27
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Figure 5.2.2 - 6: Barrie/Innisfil Demand Forecast Scenarios (high and Low)*®
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Based on the IRRP and consistent with the Places to Grow Act, the Barrie/Innisfil Sub-region’s
electricity system is expected to reach its capacity sometime between 2026 and 2035. Therefore,
as early as 2026, additional transformer station capacity will be required, particularly for the south

Barrie and Innisfil areas.

The Barrie/Innisfil Working Group issued a hand-off letter in December 2015 to request that Hydro

One begin development work on the Barrie TS upgrade.

In early 2018, Hydro One provided Alectra Utilities with station layout drawings for the uprate of
Barrie TS, which indicated the breaker lineup for feeder integration. As per the plan, the new
station will be constructed west of the existing station. Hydro One will also move the station egress
westward and include an additional feeder for InnPower. The feeder egress relocation and
additional feeder will require integration reconfiguration for the six Alectra Utilities feeders
emanating from the station. Alectra Utilities will need to relocate the existing feeders, 13M3 to
13M8, to match with the breaker lineup of the new station, while ensuring that there are no

conflicts with the InnPower circuits. An additional conflict with Alectra Utilities’ 23M24 Midhurst

19 Appendix HO2 - Barrie / Innisfil Sub-Region IRRP Page 42
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TS feeder, which is currently routed along the west side of the Barrie TS property, has also been
identified and will require relocation.

In addition, Alectra Utilities is responsible for the installation of revenue metering equipment at
Barrie TS, as per Schedule 4 of the Hydro One Customer Wholesale Revenue Metering
Agreement and Chapter 6 of the IESO Market Rules. The existing Barrie TS utilizes bus metering.
Hydro One has presented Alectra Utilities with the option to either contribute 100% of the capital
cost towards the bus metering, or utilize Alectra Utilities-owned Primary Metering Enclosures
(“PME”). Alectra Utilities has noted accessibility issues with the existing station bus metering at
Barrie TS. In addition the bus metering is a more expensive solution than feeder metering. As

such, Alectra Utilties will be installing feeder metering.

Alectra Utilities has planned for Barrie TS feeder integration for 13M3 through to 13M8, as well
as the relocation of 23M24 to be completed in 2021.

A.1.1 Upcoming RIP update

Another regional planning cycle will be underway in 2019 for the Barrie Innisfil region, starting
with the NA in first quarter of 2019.

In 2018, Alectra Utilities and InnPower, with support from the IESQO’s conservation fund,
commenced a Local Achievable Potential (“LAP”) study for the Barrie TS service area. The
objective is to determine demand savings potential through conservation and demand
management for the Barrie TS area, above and beyond what is attributed to the Long-Term
Energy Plan (“LTEP”). The study will also help determine options for acquiring this potential (e.g.,
incentives and adders to existing CDM programs, new programs, behind-the-meter generation,
energy storage, etc.). In addition, the study will provide a better understanding of the costs and
feasibility of conservation and demand management measures to address capacity needs in the

area to better inform options for the upcoming planning cycle.
The following investments are planned for the Barrie Innisfil region:

1) Design and construct Barrie TS feeder integration for 13M3 through to 13M8, as well as
relocate the Midhurst 23M24 feeder currently located on the west side of the station.
2) Install primary metering unit on six feeders (13M3 through to 13M8) and invest in feeder

metering.
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A.2 Parry Sound/Muskoka Sub Region

In 2015, an IRRP for the Parry Sound/Muskoka subregion was initiated. The 2015 Parry Sound
/Muskoka working group include the staff from IESO, HONI (Transmission) and the local
distribution utilities serving the area (HONI Distribution, Lakeland Power, Midland PUC, New
Market-Tay Power, Orillia Power, PowerStream (now part of Alectra Utilities), Veridian
Connections). Alectra Utilities’ service territory (Penetanguishene) falls within the Parry
Sound/Muskoka sub region and is supplied by Waubashene TS. Midhurst TS is also included in
the Parry Sound/Muskoka IRRP since it is supplied by the Muskoka-Orillia 230kV sub-system.
Please refer to HO4 - Parry Sound / Muskoka Sub-Region IRRP and HO5 - Parry Sound / Muskoka
Sub-Region IRRP Appendices. Refer to Figure 5.2.2 - 7 for a map of the transmission systems in

this region.

Figure 5.2.2 - 7: Parry Sound/Muskoka Transmission System (230kV)%°
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20 Appendix HO4 - Parry Sound / Muskoka Sub-Region IRRP Page 18
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Over the 20 year period from 2015-2035, this subregion is forecast to experience a modest
increase in electricity demand as shown in Figure 5.2.2 - 8. Slower growth is expected in this
subregion’s manufacturing sector but this will likely be offset by growing indigenous communities,
as well as by new residential and commercial developments. Electric space and water heating
requirements from communities, as well as new residential and commercial developments, will

continue to be a major driver of peak electricity demand.

Figure 5.2.2 - 8: Parry Sound/Muskoka Sub-Region Planning Forecast (2015-2034)%!
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In order to support forecast demand growth, the electricity system will need to have sufficient
capacity. Over the longer term, it was projected that the electricity demand growth could also
exceed the supply capability of the Muskoka-Orilia 230 kV sub-system. In particular,
Waubaushene TS can supply up to 99 MW of local peak, and as of 2015 peak demand was
96MW. In addition, the transformers at this station were found to be nearing capacity, with a risk
that electricity demand growth could exceed capability by 2019. On this basis, action was

considered to be needed in the near term to ensure that the electricity system has adequate

21 Source- Appendix HO4 - Parry Sound / Muskoka Sub-Region IRRP Page 26
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supply to support future growth. These needs will be revisited in the next iteration of the IRRP for
this subregion.

Until those investments are planned and made through the next iteration of the IRRP process,
about 4 MW of the area’s nearer-term demand growth on Waubaushene TS can be supplied from
Orillia TS using the existing 44 kV sub-transmission infrastructure. If required, another 7 MW at
Waubaushene TS can be supplied from Midhurst TS upon completion of Barrie Area
Transmission Reinforcement in the early 2020s. This option would use only the existing
distribution system with no new facilities being required, thereby requiring minimal cost and
making better use of current infrastructure. Please see Appendix HO2 - Barrie / Innisfil Sub-Region
IRRP.

B GTA North

As shown in Figure 5.2.2 - 9, the GTA North Region approximately follows the boundaries of the
Regional Municipality of York, and also includes parts of the City of Toronto, Brampton and
Mississauga. Figure 5.2.2 - 10 illustrates the GTA North transmission system. The region is

divided into two sub-regions:

e York Sub-Region
o This area includes Southern York area (the Municipalities of Vaughan, Markham,
and Richmond Hill) and Northern York area (the Municipalities of Aurora,
Newmarket, King, East Gwillimbury, Whitchurch-Stouffville, Georgina, and some
parts of Durham and Simcoe regions are supplied from the same electricity
infrastructure).
o Western Sub-Region

o This area comprises the western portion of the City of Vaughan.
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Figure 5.2.2 - 9: GTA North Supply Area??
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1 Figure 5.2.2 - 10: GTA North Transmission System?
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The first GTA North RIP was completed in February 2016. It followed the completion of the York
Sub-Region IRRP by the IESO in April 2015 and the Western Sub-Region NA Study by Hydro
One in June 2014.
Participants in this RIP included the IESO, Alectra Utilities, HONI (Distribution), New Market-Tay
8 Power and Toronto Hydro
9  Hydro One launched a new GTA North regional planning cycle in December 2017, starting with a
10 NA update. A copy of the NA Report for the GTA North Region, which was finalized on March 22,
11 2018, is provided in Appendix HO6 - GTA North Region Needs Assessment. The updated NA
12  Report reaffirmed the previously identified needs, and identified certain additional needs, as set
13 outin Table 5.2.2 -1 below.

23 Appendix HO6 - GTA North Region Needs Assessment Page 10
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Table 5.2.2 - 1: GTA North Needs?

Needs Identified in Previous RIP and IRRP

Load Restoration — V43+V44 (“Kleinburg Tap”)

Load Security on V71P/V75P — Parkway to Claireville
Vaughan Transformation Capacity

Markham Transformation Capacity

Station Service Supply to York Energy Centre (YEC)
Northern York Area Transformation Capacity

o0 WIN |-

New Needs
1 | End-of-Life Equipment* — Woodbridge TS T5 transformer

2 | Load Restoration — P45+P46 (“Buttonville Tap”)
*-End of Life as defined by HONI

The working group recommendations to address the identified needs arising from the updated

NA are as follows:

1. Further regional coordination is not required to address the End-of-Life (EOL) Woodbridge
TS T5 transformer. Instead, this need should be addressed by Hydro One and affected
LDCs, which should coordinate the replacement plan. Hydro One is to keep the group
informed of the status of the plan and if any major changes occur.

2. As per the IESO'’s letter of support in April 2017, Alectra Utilities and Hydro One are to
continue developing a new 230/27.6kV TS in the Markham-Richmond Hill area. Please
refer to the discussion of the York Sub-Region in section 2.1, below, for more information.

3. Further assessment and regional coordination is required in the IRRP and/or RIP to
develop a preferred plan for the following needs:

Load Restoration — P45+P46 and V43+V44Load Security on V71P/V75P — Parkway

to Claireville

¢ Vaughan Transformation Capacity
e  Station service supply to York Energy Centre

e Northern York Area Transformation Capacity

24 Appendix HO6 - GTA North Region Needs Assessment Page 11
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B.1 York Sub-Region

The York Sub-Region IRRP completed in 2015 addressed the electricity needs of the York Sub-
Region over the 20 year period commencing in 2015, at which time the IRRP report was
completed by the IESO on behalf of a technical Working Group that included Newmarket-Tay
Power, PowerStream, Hydro One Distribution and Hydro One Transmission.

York Sub-Region encompasses the municipalities of Vaughan, Richmond Hill, Markham, Aurora,
Newmarket, King, East Gwillimbury, Whitchurch-Stouffville and Georgina, and is one of the fastest
growing regions in Ontario. Extensive urbanization has resulted in electricity demand growth
greater than the provincial average. With a current population of over 1 million, York Sub-Region’s
electricity infrastructure currently supplies almost 2,000 megawatts (MW) of demand. Under the
province’s Places to Grow policy, York Region is expected to host substantial continued
population growth in the coming decades. This growth requires a strong need for integrated
regional electricity planning to ensure that the electricity system can support the pace of

development over the long term.

The York Sub-Region IRRP identified investments for immediate implementation to meet near-
term needs, as well as options to meet medium- and longer-term need. However, given forecast
uncertainty, the longer development lead time and the potential for technological change, the plan
maintains flexibility for longer-term options and does not recommend specific projects. 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. Those actions were

intended to be completed before the next IRRP cycle, which is expected to commence in 2019.

The IRRP report and Appendices are provided in Appendix HO7 - York Region IRRP and HOS8 -
York Region IRRP Appendicies.

The status of the 2015 York Sub-Region recommendations is listed below:

o Implement Conservation and Distributed Generation. Meeting provincial conservation
targets established in the 2013 LTEP is at the core of York Sub-Region’s near-term plan.
Consistent with the province’s Conservation First policy, conservation is targeted for
approximately 170 MW, or 32% of forecast demand growth, during the first 10 years of the
study. Monitoring success, which includes evaluating, measuring and verifying peak

demand savings, is an important element of the near-term plan. It will lay the foundation
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for the long-term plan by enabling the performance of specific conservation measures in
the Sub-Region.

e Vaughan Transformation Capacity. Alectra Utilities built a new station, “Vaughan
Municipal Transformer Station (TS) #4” which was energized in 2017.

e Switching Facilities at the Holland Station Site. The switches were added, with all work
completed in 2017.

e Install In-Line Circuit Switchers on Parkway 230 kV Transmission Line. The circuit
switchers were installed, with all work completed in 2018.

e Initiate an infrastructure project for addressing electricity needs in Markham-Richmond
Hill. Based on municipal growth projections, and consistent with the province’s Places to
Grow Act, 2005, the electricity system in the Markham and Richmond Hill area within the
York Sub-Region is expected to reach its capacity by 2026. The transmission system
supplying these stations is also expected to reach its limits by 2030. Planning to address
the station capacity needs must be coordinated with the plan to address the long-term
transmission system needs, as they are interrelated. To address electricity needs in the
Markham-Richmond Hill area, the IESO, on behalf of the Working Group, recommended
proceeding with a project consisting of:

o Anew 230/27.6kV DESN transformer station in the northwestern part of Markham
(Markham TS#5)

o Distribution and/or transmission lines to connect the new transformer station

In early 2017, a hand off letter was sent by the IESO to Alectra Utilities and Hydro One
Transmission to proceed with the work leading to the implementation of this project including
pursuing the required environmental and regulatory approvals. Details related to the choice of
location for the new transformer station and routing of the distribution feeders and transmission
lines will be addressed as part of the project development process, and will include opportunities
for the public to provide input. Considering the typical development timelines for such projects
and the load growth forecast, it was initially recommended by the IESO that Alectra Utilities and

Hydro One Transmission complete all work by 2023.

Based on the latest load forecast and CDM impact, the targeted completion date has been revised
to 2026. The timelines includes completing the Class Environmental Assessment (EA) in 2023/
2024 so that the design can begin in 2025.
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Another regional planning cycle is underway for York Sub-Region, with the next iteration of the
IRRP anticipated to be completed and posted in fourth quarter of 2019.

A SA Outcome Report and Terms of Reference for the GTA North (York Region) IRRP was
finalized and posted in August 2018, following a two-week comment period. The SA outcome
report is provided in Appendix HO9 - York Region Scoping Assessment Outcome.

Alectra Utilities will complete the class EA for the new Transformer Station in Markham in 2023
and 2024.

B.2 GTA North Western Sub Region

This sub region comprises of the western portion of municipality of Vaughan. Electrical supply to
this sub region is provided through Clairville TS and 230 kV Klienburg tap; which supplies three
230kV Transformer Stations (Woodbridge TS, Vaughan TS 3 and Klienburg TS). The needs of
the GTA North Western sub-region were addressed as part of the planning process for the sub-

region of the GTA West Region (see section C.2).

C GTA West

The Greater Toronto Area (“GTA”) West Region includes Halton, Peel, Brampton, South Caledon,
Halton Hills, Mississauga, Milton, and Oakuville. It has been further divided for planning purposes
into a Northern Sub-Region and a Southern Sub-Region. Portions of Alectra Utilities’ service
territory fall within the Northern Sub-region (Brampton) as well as the Southern Sub-region

(Mississauga), as shown in Figure 5.2.2 - 11.
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Figure 5.2.2 - 11: GTA West Region®
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Bulk electricity in the region is supplied by the Burlington TS from the west, the Claireville TS from
the north, the Richview TS and Manby TS from the east, and 500/230 kV autotransformers at the
Trafalgar TS, and distributed by a network of 230 kV transmission lines and 17 transformer
stations. Local generation in the region includes two gas fired plants, Sithe Goreway CGS (839
MW rated capacity) and TCE Halton Hills CGS (683 MW rated capacity).The RIP, which was
finalized in January 2016 by the working group comprised of staff from the IESO, HONI
(Transmission), Burlington Hydro, Halton Hill Hydro, Enersource Hydro and Hydro One Brampton
(now part of Alectra Utilities), HONI (Distribution), Milton Hydro and Oakville Hydro provides a

25 Appendix H10 - GTA West RIP Page 13
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1 consolidated summary of the needs and recommended solutions for both the Northern Sub-

Region and Southern Sub-Region that make up the GTA West Region. The RIP report is provided
in Appendix H10 - GTA West RIP.

w

Figure 5.2.2 - 12 shows the GTA West Region load forecast from 2016 to 2035 from the RIP
report. The forecast represents the sum of the load for the 17 transformer stations at the peak,

and was used to determine the need for additional transmission reinforcements. The coincidental

N o o1 b~

peak was forecast to increase from approximately 2900 MW in 2015 to 3300 MW in 2035.

(o]

Figure 5.2.2 - 12: GTA West Region load forecast from 2016 to 20352
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10  The major infrastructure investments planned for the GTA West Region over the near-term and
11  medium-term (2016-2025), as identified in the RIP, are listed in Table 5.2.2 - 2, below.

12 Table 5.2.2 - 2: GTA West Needs?’

Build new Halton Hills Hydro MTS

Build new Halton TS #2

Build new 44/27.6 kV DS to relieve Erindale TS T1/T2
Upgrade (reconductor) circuits H29/H30

26 Appendix H10 - GTA West -RIP Page 23
27 Appendix H10 - GTA West RIP Page 7
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Out of the above stated needs, Alectra Utilities’ predecessor, Enersource, was only responsible
for building a new 44/27.6 kV distribution station to relieve Erindale TS. The other needs were the
responsibility of other LDC’s in the regional planning area and Hydro One. Additional details on
the new DS to relieve Erindale TS project are included in section 3.1.

A second cycle of Regional Planning for the GTA West region is now underway, with the NA

process starting in first quarter of 2019.

Cl1 GTA West Southern Sub Region

GTA West’'s Southern Sub-Region covers the area that is south of Highway 407 and which is
supplied by 230 kV circuits out of Trafalgar TS, Richview TS and Manby TS. The area is served
by total of nine 230/44 kV or 230/27.6 kV Transformer Stations. Alectra Utilities and Oakville
Hydro are the main LDCs serving this sub region. The region’s SA and NA reports were published
in May 2014 and September 2014, and determined no further regional planning (RIP or IRRP)
was required. The NA and SA report are provided in Appendix H11 - GTA West Southern Sub-
Region Scoping Assessment Outcome and H12 - GTA West Southern Sub-Region Needs

Assessment.

The SA report noted that the existing Erindale TS (T1/T2) DESN load exceeded the normal supply
capacity. However, there was extra capacity available in the area’s 44 kV system that was able
to be utilized by building a step down (44/27.6 kV) distribution station.

Options for providing the required relief were investigated and a report entitled “Erindale TS T1/T2
DESN Capacity Relief” was completed in July of 2015. The report, a copy of which is provided in
Appendix H13 - GTA West Southern Sub-Region Local Planning, noted that Hydro One, and
Alectra Utilities’ predecessor Enersource, agreed that the Erindale capacity relief was primarily a

distribution planning issue and would be resolved through LDC distribution planning.

This Erindale capacity relief planning was indicated in the Enersource Rate Zone DSP filed on
July 7, 2017, by Alectra Utilities in EB-2017-0024. In that plan, the construction of a new Britannia
MS was proposed. However, as a result of the consolidations underlying the formation of Alectra
Utilities, other options have become available that avoid the need for construction of this station,

as follows.
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Mini-Orlando MS was completed in June 2017 and served to shed 13MW of load from the 27.6kV
system during the 2017 summer peak once connected to the 44kV system. The station comprises
twin 20MW ONAN? transformers and can provide 66MW ONAF! capacity during contingency
conditions. Alectra Utilities plans to load Mini-Orlando to 40MW and thus shed another 27MW of
load from the existing 27.6kV system during normal operating conditions. In addition, the Jim
Yarrow TS, which was formerly owned and operated by Alectra Utilities’ predecessor Hydro One
Brampton, has additional capacity that can be utilized to offset the needs in Mississauga without
the need to build a new Britannia TS 44/27.6kV station. In addition to mitigating the need for new
station construction, this option is technically superior as it eliminates transformation losses
(44/27.6kV). It is also significantly lower in cost as it involves building an additional feeder rather

than a new station plus associated feeders.

In order to implement the solution described above, Alectra Utilities is currently designing a link
between Mississauga and Brampton on Mavis Rd. as part of Project 150357. The 25M9 is a lightly
loaded 27.6kV feeder from Jim Yarrow TS in Brampton that will be able to provide up to 25 MW
of capacity in order to offload Erindale TS. Infrastructure is already established on Mavis Rd and
a highway crossing is in place from Brampton. The cost for this alternative is $2.13MM, as
compared to the cost for buying the land and building a new 44/27.6 kV station, which would have
cost approximately $7.5MM, not including the cost of the feeders.

C.2 GTA West Northern Sub-Region

This sub-region, which covers the area north of Highway 407, includes the municipalities of
Brampton, Milton, Halton and the southern portion of Caledon. A map of the sub-region is provided
in Figure 5.2.2 - 13.

Supply to this sub-region is provided by 230 kV circuits through seven 230/44 kV or 230/27.6kV

step down transformer stations, and includes local generation consisting of the Sithe Goreway

28 The contingency rating is determined by the cooling capabilities of the transformer and is equivalent to
the highest cooling rating; i.e. Oil Natural Air Natural (ONAN) (100% of base rating) for self-cooled
transformer units, Oil Natural Air Forced (ONAF) (133% base rating) or ONAF/ONAF (166% of base
rating) for transformer units with single and dual stage fans. The ONAN rating is the normal rating of the
transformer without additional cooling, while the ONAF rating is the maximum permissible loading on the
transformer before loss of life.
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GS in Brampton and the TransCanada Halton Hills GS located in Halton Hills. Alectra Ultilities,
Milton Hydro and Halton Hills Hydro are the sub-region’s three main LDC’s.

The planning process leading to the development of the IRRP began in 2013, following 10 years
of substantial demand growth and expanding urban boundaries. It was recognized in the IRRP
that the limited existing electrical infrastructure in the area has to be addressed and that this
should be coordinated with ongoing bulk system planning.

Although the Kleinburg radial pocket is located within the GTA North Region, it was included within
the scope of the GTA West Northern sub-region IRRP as the electrical demand growth in this
pocket is driven largely by new customers in southern Caledon, in particular the Town of Bolton.
In addition, 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 to be

addressed across the entire planning area.
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Figure 5.2.2 - 13: GTA West Northern Sub Region?®
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Load forecasts were completed for the two scenarios “Expected Growth” and “High Growth”.
Under the Expected Growth forecast scenario, electricity demand growth was projected at 1.68%
per year in the near and medium term (first decade), and 0.82% per year for the second decade.
For the High Growth Forecast scenario, electricity demand growth was projected at 2.06% per
year for the first decade, but dropping to an average of 1.18% per year for the second decade.
Over the 20-year planning period, the Expected and High Growth forecasts averaged 1.3% and

1.7% per year, respectively.

The Pleasant TS, located in northern Brampton, supplies power to northwest Brampton,
southwest Caledon and parts of Georgetown, and is a key source of supply for this sub-region. It
has two 230/27.6 kV step-down transformers and one 230/44 kV transformer. The load forecast

indicated that there is adequate capacity for the long term to handle growing electrical demand

29 Appendix H14 - Northwest GTA IRRP Page 3
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on the 27.6 kV system but this is not the case for the 44 kV system. Based on growth forecasts,
an alternative supply may be required by 2033.

In addition to transformation capacity, the study identified overload issues and restoration issues
on the 500 kV and some 230 kV transmission assets. In the long term, there is a need for
transmission line capacity in Northern Brampton/Southern Caledon and Halton Hills to meet
forecast demand growth.

The GTA West Northern Sub Region RIP was completed in April 28, 2015 and is provided in
Appendix H14 - Northwest GTA IRRP.

D Toronto Region

The Toronto Region includes the area defined by the municipal boundary for the City of Toronto.
For the regional planning cycle that was completed in 2016, the Toronto Region was divided into
two sub-regions - Central Toronto and Northern Toronto. However, the current regional planning
cycle, initiated in late 2017, proposes that there be no sub-regions. The working group consisted
of staff from IESO, HONI (Transmission), Toronto Hydro, Alectra Utilities, Veridian Connection
and HONI (Distribution).

Alectra Utilities is involved in the Toronto Region SA because several distribution feeders from
stations with this region supply Mississauga, Markham and Vaughan, as shown in Table 5.2.2 -
3.

Table 5.2.2 - 3: Toronto Region Feeders supplying Alectra Utilities

TS Name Number of 27.6 kV Feeders

Agincourt TS
Leslie TS
Fairchild TS
Finch TS

NWWIN

As none of the needs identified in the current Toronto Region RIP directly impact facilities
supplying Alectra Utilities customers, it was agreed that for the current regional planning cycle the

core Working Group will only include the IESO, Toronto Hydro and Hydro One Transmission.

Distribution System Plan
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The Toronto Region SA Outcome Report, published February 9, 2018, recommended an IRRP
for this region. A copy is provided in Appendix H15 - Toronto Region Scoping Assessment
Outcome.

E Burlington —Nanticoke Region
The Burlington-Nanticoke Region is divided for planning purposes into three sub-regions:

1. Brant
2. Bronte

3. Greater Hamilton

Alectra Ultilities’ service territory does not include any portions of the Brant or Bronte sub-regions,
so it does not participate in planning for those areas. The working group consisting of staff from
IESO, HONI (Transmission), Alectra Utilities, Brantford Power, Burlington Hydro, Veridian
Connection and HONI (Distribution), Energy+ Inc and Oakville Hydro participated in developing
the RIP report.

The RIP was published in early 2017 and is provided in Appendix H16 - Burlington to Nanticoke
RIP.

E.1l Greater Hamilton Sub-Region

This sub-region encompasses the City of Hamilton, as well as the Townships of Flamborough
and Glanbrook and the Towns of Dundas and Stoney Creek. A map of the sub-region is provided
in Figure 5.2.2 - 14. Some of this sub-region’s electrical infrastructure are among the province’s

oldest. Electricity supply to the sub-region is as follows:

e the Beach TS 115 kV area, which includes five 115 kV step down stations (Beach TS
T3/T4 DESN, Birmingham TS, Kenilworth TS, Stirton TS and Winona TS) and a CTS
supplied from the 230/115 kV autotransformers at Beach TS.

e the Burlington TS 115 kV area, which includes Dundas TS, Dundas #2 TS, Elgin TS, Gage
TS, Mohawk TS, Newton TS and one customer owned CTS supplied from the 230/115 kV

autotransformers at Burlington TS.
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e a 230 kV area, which includes the Beach TS T5/T6 DESN, Horning TS, Nebo TS, Lake
TS and two customer owned stations supplied from 230 kV circuits connecting into Beach
TS and Burlington TS.

The RIP identified several end of life needs for the Hamilton sub-regionand recommended further
assessment of mid- and long-term needs in this sub-region by conducting a NA, which was
completed in Q2 2017, followed by a SA by the IESO. The SA was completed in Q3 of 2017 and
recommended an IRRP. The IRRP for the Hamilton sub-region is currently underway and is

expected to be completed in first quarter of 2019.

Figure 5.2.2 - 14: Greater Hamilton Sub Region*®

Wlnona TS

The needs identified for the Hamilton Sub-Region, for the near-term (2016-2020) and the mid to
long-term (beyond 2020,) per the RIP report, are provided below in Table 5.2.2 - 4 and Table

5.2.2 - 5, respectively, with planned and the current status.

30 Appendix H16 - Burlington to Nanticoke RIP Page 21
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1 Table5.2.2 - 4: Greater Hamilton Sub Region Needs 3!

Planned In  Current

service per | Status

RIP
5 Kenilworth TS — Power Factor Correction 2021 2021
6 Kenilworth TS — EOL* transformers and switchgear 2018 2021
7 Beach TS — EOL* T3/T4 DESN Transformers 2019 2019
8 Gage TS — EOL* transformers and switchgear 2019 2021
13 Elgin TS — EOL* transformers and switchgears 2019 2020
14 Mohawk TS (T1/T2) Tr;tr?;(;r:ngleargamty and EOL T1/T2 2019 2019

2

3 Table5.2.2-5: Mid and Long Term Needs 2,33

Planned In = Current

service per  Status

RIP
1 Birmingham TS EOL* Metalclad Switchgears 2021 2025
2 Dundas TS EOL* T1/T2 Switchgear 2021 2025
3 Newton TS EOL Transformers, Switchgears, Breakers 2021 2025
5 Lake TS EOL* Switchgear 2022 2025
6 Stirton TS EOL* Switchgear 2022 NA
7 Beach TS EOL T7/T8 Auto-transformers and T5/T6 2025 2027
Switchgear
8 EOL Cables in Hamilton area: H5K/H6K, K1G/K2G, NA NA
HL3/HL4

4  * EOL - End of Life as defined by HONI

6  For the projects listed above, Alectra Utilities has firm scopes and designs for the Kenilworth

7  project and will be executing in 2020. In addition there are several other projects identified in

31 Appendix H16 - Burlington to Nanticoke RIP Page 8

32 At the time of the writing of DSP some dates for project implementation have not been identified by
Regional Planning process.

33 Appendix H16 - Burlington to Nanticoke RIP Page 9
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Table 5.2.2 - 5 that have been identified in the RIP but which have not been included as the
implementation dates have not been determined.

e Station : Kenilworth TS

e HONI Scope - replace T3 transformer and replace EJ switchgear, remove and
decommission T1 and T4 and DK bus. Reconfigure T2/T3 to supply B1Y1 and EJ
busses.

¢ Investments required — Relocate egress cables, new metering cabinets. (Not part of
the HONI upgrade, but to be performed in conjunction with construction, is a capacitor
bank installation required to correct power quality issues as identified in the regional
planning process).

e Timing - planned in-service is November of 2021. (T3 replacement is planned for the
second quarter of 2019).

F Niagara Region

The Niagara Region includes the City of Port Colborne, City of Welland, City of Thorold, City of
Niagara Falls, Town of Niagara-on-the-Lake, City of St. Catharines, Town of Fort Erie, Town of
Lincoln, Township of West Lincoln, Town of Grimsby, Township of Wainfleet and the Town of
Pehlam. Alectra Utilities’ service territory includes the City of St. Catharines. A working group
consisting of staff from IESO, HONI (Transmission), Alectra Utilities, Canadian Niagara Power,
Niagara Peninsula Energy, Niagara-on-theLake Hydro, Veridian Connection and HONI
(Distribution), Energy+ Inc and Oakville Hydro participated in development of RIP report. The RIP
report was published in Q1 2017. It is provided in Appendix H17 - Niagara RIP.
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Figure 5.2.2 - 15: Niagara Region Transmission Network3*
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Figure 5.2.2 - 15 shows the Niagara region transmission network. The region’s gross load is
expected to grow at approximately 0.61% annually to 2024. The net load forecast when
considering CDM and DG contribution is expected to decrease at an average rate of 0.26%

annually to 2024.

Hydro One reviewed end of life equipment (autotransformers and power transformers) and
proposed several sustainment initiatives in the RIP report. One particular finding was that the
switchgear at Carlton TS, which supplies customers in Alectra Utilities’ St. Catharines service

34 Appendix H17 - Niagara RIP Page 11

Distribution System Plan



© 00 N o O

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.2 Coordinated Planning with Third Parties
Page 90 of 438

area, has been identified as being at end of life. Accordingly, Hydro One has planned to replace
this switchgear by the end of 2021 and is currently in the process of preparing project estimates.

The next planning cycle is to be initiated in the next three to five years.

G Kitchener, Waterloo, Cambridge and Guelph Region

The Kitchener, Waterloo, Cambridge and Guelph (“KWCG”) Region is located to the west of the
GTA in southwestern Ontario. The region includes the Cities of Kitchener, Waterloo, Cambridge
and Guelph, as well as portions of Perth and Wellington counties and the townships of Wellesley,
Woolwich, Wilmot, and North Dumfries, as shown in Figure 5.2.2 - 16. Alectra Utilities’ service

territory includes Guelph and Rockwood.
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Figure 5.2.2 - 16: Kitchener, Waterloo, Cambridge and Guelph (KWCG)
Region with Electrical Layouts®
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A Working Group consisting of staff from Cambridge and North Dumfries Hydro, Guelph Hydro
Electric Systems Inc. (now part of Alectra Utilities), Kitchener-Wilmot Hydro, Waterloo North
Hydro, Hydro One Networks Inc. and the IESO developed the KWCG Area IRRP in 2015. End of
life refurbishments were already under way while the IRRP was being developed. In 2017, the
Campbell TS T2 (75MVA) transformer owned and operated by Hydro One failed and was replaced
with a larger capacity (100MVA) unit. In addition, at the end of 2018, the Campbell DESN’s T1
transformer DESN was replaced with a 100 MVA unit.

35 Appendix H18 - Kitchener — Waterloo — Cambridge — Guelph Region Needs Assessment Page 9
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The IRRP described two initiatives designed to address demand growth in Guelph, Kitchener and
Cambridge over the near-term and medium-term and improve the ability to restore supply to
customers in Waterloo and Guelph. These projects are provided, as follows:

G.1 Guelph Area Transmission Reinforcement (“GATR”) Project

In response to a hand-off letter to undertake a detailed study on the option of developing a second
115 kV/230 kV auto-transformer at Preston TS, Hydro One identified and examined a number of
alternatives to reduce the impact of supply interruptions to customers in Cambridge and Kitchener
in the event of a major transmission outage on the 230 kV system. Based on Hydro One’s

analysis, the installation of two 230 kV circuit switchers at Galt junction would:

¢ meet the Ontario Resource and Transmission Assessment Criteria (‘ORTAC”) 30-minute
restoration criteria on the Cambridge-Kitchener 230 kV sub-system;
e provide regional benefits; and

e strike a reasonable balance between cost, reliability improvement, and feasibility.

This project was completed in 2017 and benefitted all of the LDCs in the region, including Alectra
Utilities’ predecessor Guelph Hydro.

G.2 M20D/M21D In-line Switches

In the event that a major outage occurred involving the loss of both transmission circuits on the
Cambridge/Kitchener 230 kV system (M20/21D), all load supplied by M20D/M21D would be
interrupted. The system could only restore up to 65 MW of electricity supply in Cambridge within
30 minutes via the 115 kV/230 kV auto-transformer and the circuit switchers at Preston TS. The
system therefore did not meet the ORTAC criteria because more than 250 MW of load on the
Cambridge-Kitchener 230 kV system would still be without service within 30 minutes of a major
outage. To address this load restoration issue in Cambridge and Kitchener in the event of major
transmission outages, the Working Group recommended proceeding with the installation of two
230 kV circuit switchers at Galt Junction, near Highway 3. The M20D/M21D in-line switches
project was completed in April 2017.

The second Regional Planning cycle was initiated in 2018 and a NA Report for the KWCG area
was issued on Dec 19, 2018. A copy is attached as Appendix H18 - Kitchener — Waterloo —

Cambridge — Guelph Region Needs Assessment.

Distribution System Plan



~N o oA W DN P

00

10
11
12
13
14

15

16
17
18
19
20
21
22
23
24

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.2 Coordinated Planning with Third Parties
Page 93 of 438

The 2018 NA reviews and affirms the needs/plans identified in the previous RIP and identifies
and assesses system capacity, reliability, operation, and aging infrastructure needs. With respect
to Guelph, Campbell TS (T3/T4) DESN overloading is forecasted to occur in 2021-2022. The 2018
NA has identified that, given the upgrades to the T1/T2 transformers, together with Hydro One’s
plans to replace secondary equipment to eliminate the station limiting constraint, there is sufficient
capacity over the study period. Hydro One Transmission and Alectra Utilities will closely monitor
loading at the T3/T4 Campbell TS DESN. Any excess loads will be transferred to T1/T2.

Community energy plans and other innovative solutions will be further considered in the SA phase
of the second cycle of the regional planning process. At this point in the planning process, Alectra
Utilities does not expect that capital investments will be required in the Guelph portion of its
service territory to address the capacity related issues for Campbell TS. Depending on the nature
of the implementation of Hydro One’s plans for replacement of the secondary equipment, capital
investments may or may not be required on Alectra Utilities’ system in the Guelph area as a result

of regional planning within the DSP planning period.
5.2.2.9 SUMMARY OF INVESTMENTS DRIVEN BY REGIONAL PLANNING

Table 5.2.2 - 6 summarizes the near term investments that Alectra Utilities plans to carry out as
a result of its efforts to coordinate its distribution system planning through Regional Planning
processes. The list below only includes investments relating to projects that have been identified
in completed RIPs and IRRPs, and for which the solution and scope has been identified. There
are four regional planning cycles underway and several additional sustainment/expansion
initiatives have been identified during the NA phase of the Hamilton IRRP, which may require
Alectra Utilities to initiate work and/or make capital contributions during the DSP planning period.
These investments have not been included below, or in this DSP, due to the limited information

presently available on the final solution and scope.
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1 Table5.2.2-6: Summary of Regional Planning Activities

$MM

(2020-
2024)

Region or Project

Near Term Actions Identified

Sub-Region Reference

Design and construct Barrie TS feeder integration for
13M3 through 13M8, relocate the Midhurst 23M24
feeder currently located on the west side of the station
and install Feeder Metering
Construct a new 230/27.6kV DESN transformer station
in the northwestern part of Markham (Markham
TS#5).Distribution and/or transmission lines to connect
York the new transformer station.

Barrie/Innisfil 150259 2.21

Alectra Utilities will complete a class EA for the
transmission station

Off load Erindale TS. - Utilize 25M9 feeder from Jim
GTA West Yarrow TS in Brampton to provide up to 25 MW of 150357 2.13
capacity to offload Erindale TS

Kenilworth TS power factor correction required (new

101488 0.72

Greater capacitor bank to be installed in conjunction with 150587 0.56
Hamilton planned HONI station upgrades at Kenilworth TS by '
2021).
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5.2.2.10 IESO COMMENTS ON PROPOSED RENEWABLE ENERGY GENERATION
INVESTMENTS

Alectra Utilities provided details regarding the number of Renewable Energy Generation (“REG”)
applications received, and its REG planning and investments required, to the IESO in January
2019, as described in Chapter 5.3.4 of this DSP. The IESO reviewed the REG information that
was provided and concluded that Alectra Utilities’ request for the IESO to provide a letter to satisfy
the filing requirement in Chapter 5, section 5.2.2 was not needed as Alectra Utilities does not

having any planned REG investments over the 2020-2024 DSP period.
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5.2.3 PERFORMANCE MEASUREMENT FOR CONTINUOUS IMPROVEMENT

Alectra Utilities has been guided by its Asset Management Strategic Principles (introduced in
Section 5.2.1 and described in detail in Section 5.3.1), as well as by the OEB’s RRFE, in
developing its approach to monitoring and measuring its performance with respect to:

e the quality of its Capital Investment Plan;
o the efficiency of its Capital Investment Plan implementation; and

o the extent to which its Asset Management Strategic Principles are met.

To facilitate continuous improvement in the implementation of activities planned in this DSP and
to remain responsive to customer needs, priorities and preferences, Alectra Utilities has
developed nine DSP-specific performance measures that are incremental to the measures that it
already tracks and reports through the OEB’s Scorecard process, for a total of 38 unique
measures to be tracked by Alectra Utilities. This section of the DSP describes Alectra Utilities’
performance measurement framework, including the company’s specific performance metrics and
how the framework drives performance relative to the outcomes articulated by Alectra Utilities’

Asset Management Strategic Principles and by the OEB’s RRF.

Due to the formation of Alectra Utilities in 2017, some of the measures do not have historical
information for comparison. For measures where historical information is available, this section of
the DSP provides a summary of the historical periods using the relevant performance measures

and explains the impact of those historical trends on the development of the DSP=®.

36 Information regarding capital expenditures for the 2015 and 2016 Historical Years is based on the capital
plans of Alectra Utilities’ individual predecessor utilities, which approached capital spending in a manner
specific to their individual needs. This document represents Alectra Ultilities’ first DSP, and is a
comprehensive plan that takes into account and balances system needs across its entire service territory.
The 2015 and 2016 historical capital expenditure information has been prepared for purposes of meeting
the Filing Requirements by mapping these historical expenditures for the individual predecessor companies
to current activities where possible. As the 2015 and 2016 capital expenditure decisions were not made by
Alectra Utilities but, rather, by separate corporate entities, that historical capital expenditure information
does not provide an appropriate basis for comparison or from which reasonable conclusions can be drawn.
See Appendix P — Historical Capital Expenditures for the historical expenditure data for 2015 and 2016 for
each of the five predecessor utilities on an individual basis, which is provided for the sole purpose of
satisfying the DSP Filing Requirements
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5.2.3.1 PERFORMANCE MEASUREMENT FRAMEWORK

Alectra Utilities’ DSP was developed based on the company’s identified investment needs, which
drive the planned outcomes that align with its Asset Management (“AM”) Strategic Principles.
Those principles, in turn, are derived from Alectra Utilities’ Corporate Goals and Objectives. The
AM Strategic Principles reflect the outcomes — financial, customer, operational, regulatory and
organizational — that Alectra Utilities expects to realize from the implementation of the DSP and
the Capital Investment Plan. In order to enable the company to track performance relative to its
desired DSP outcomes, Alectra Utilities has established nine DSP-specific performance
measures for the 2020-2024 DSP planning period, as set out in Table 5.2.3 - 1, below. This
section provides a detailed description of the performance measures that are used by Alectra
Utilities to track its performance in implementing the investments and initiatives set out in this
DSP.
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1 Table5.2.3 - 1: Alectra Utilities 2020-2024 DSP Performance Management Framework

AM Strategic Principle DSP Performance Measures

Cost Control (A) - Planned Capital
(Actual vs Budget):
% of Planned Capital Projects
Completed vs. Budget

Prudently invest in and maintain assets
to provide sustainable value through the
Financial | optimal allocation of resources in
response to relevant risks, compliance
requirements and performance targets.

Cost Control (B) - Planned Capital
Projects Completed:
% of Planned Capital Projects
Completed

Asset Condition: Health Index
(Cable):

% of Underground Cable in Poor and
Very Poor Health Index Condition

Evolve the distribution system to
increase Alectra Utilities’ ability to meet
current and future customer needs

through a range of traditional and Customer Satisfaction Survey
Customer emerging solutions. Results:

Identify, understand and incorporate % of Customers > Somewhat

customer preferences and priorities to Satisfied

enable the appropriate integration of

solutions, products and services on the

grid.

Enhance operational effectiveness and | System Reliability:

system performance in alignment with ¢ SAIDI — Excluding MED

Alectra Utilities’ long term plans by e SAIFI — Excluding MED

balancing the need for system renewal, e Customer Hours of Interruption

Operational system modernization and cost (CHI) due to Defective Equipment

mitigation.

Increase monitoring, analytics and Work Execution:

business intelligence capabilities to e Cost Performance Index (CPI)

support operational excellence and ¢ Schedule Performance Index

continuous improvement. (SPI)
2
3 In collaboration with internal stakeholders and taking into consideration customer needs,
4  preferences and priorities identified through customer engagement, the Asset Management group
5 developed the customer performance measures based on the AM Strategic Principles and
6 desired outcomes of the activities included in the DSP. The Performance Measures have been
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endorsed by Alectra Utilities’ Executive Management Team and intended to complement Alectra

Utilities’ Corporate Scorecard.
5.2.3.2 PERFORMANCE MEASURES

Given that Alectra Utilities was formed in 2017, and that it has undertaken significant efforts to
integrate, harmonize and establish new processes, practices and systems since, many of the
performance measures developed to track performance in respect of this DSP have not previously
been used by the company. Consequently, Alectra Utilities does not have historical data for the
new measures. On a go forward basis, Alectra Utilities intends to monitor, track results and
consider this data in developing potential targets to drive future performance. Alectra Ultilities’
custom performance measures for the 2020-2024 period have been developed on the basis of

the investment plans recommended by this DSP.

A Financial

In order to track performance, relative to the company’s Financial AM Strategic Principle of
prudently investing in and maintaining assets to provide sustainable value, Alectra Utilities has
established two performance measures:

e Cost Control — Planned Capital versus Actual Expenditures

e Asset Condition — Health Index of Cable Assets

Distribution System Plan
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A.l Cost Control: Planned Capital

A.1.1 Cost Control (A) — Planned Capital (Actual vs. Budget)

Measuring planned capital expenditures relative to actual capital expenditures enables Alectra
Utilities to track its implementation of those capital investments that are within its control in terms
of scope, schedule and cost. Regular and ongoing communications, meetings and discussions
take place among representatives from the company’s Program Delivery, Asset Management,
Distribution Design, Network Operations (lines, construction) and Supply Chain Management
groups to coordinate, provide updates and prioritize ongoing projects to ensure that work is
completed on time and within budget. Completion of the planned capital investments within each
investment group (e.g., Overhead Asset Renewal, Underground Asset Renewal) is tracked
through the Enterprise Resource Planning (“ERP”) system, which enables Alectra Utilities to
monitor and report on its implementation of capital investments compared to its budgeted capital
investments, and identify any areas of concern (i.e. deviations from budget, defined scope of

work, timing of implementation) on an investment grouping basis.

Table 5.2.3 - 2(A): Finance: Cost Control Custom Performance Measure

Measure 2020-2024 Performance Measure Historical Target

Category Performance (2018) (2020-2024)

Cost-Control: Planned Capital
(Actual vs. Budget)

Finance 84% 100%

The Cost-Control performance measure tracks the cumulative implementation of planned capital
investments relative to the plan as outlined in this DSP over the 2020-2024 period. Planned capital
investments include those in the System Renewal and System Service investment categories, but
exclude Reactive Capital investments because these are not within the control of Alectra Utilities.
Alectra Utilities’ DSP-specific performance measure for cost-control has been developed on the

basis of the proposals, plans and associated investment funding contained in this Application.

A.1.2 Cost Control (B) — Planned Capital Projects Completed

Measuring planned capital project completion enables Alectra Utilities to track its implementation
of those capital investments that are within the company’s control in terms of scope, schedule
and cost. Completion of the planned capital investments within each investment group (e.g.,

Overhead Asset Renewal, Underground Asset Renewal) is tracked through the Enterprise
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Resource Planning system, which enables Alectra Utilities to monitor and report on its
implementation of capital investments compared to its portfolio of planned capital investments,
and identify any areas of concern (i.e., deviations from defined scope of work, timing of
implementation, cost changes) on an investment grouping basis. Regular and ongoing
communications, meetings and discussions take place among representatives from the
company’s Program Delivery, Asset Management, Distribution Design, Network Operations
(lines, construction) and Supply Chain Management groups to coordinate, provide updates and

prioritize ongoing projects to ensure that work is completed on time and scope.

Table 5.2.3 - 2(B): Finance: Cost Control Custom Performance Measure

Measure 2020-2024 Performance Measure Historical Target

Category Performance (2020-2024)

Cost-Control: % of Planned Capital
Projects Completed

Finance N/A Monitor

Since Alectra Utilities’ Planned Capital Project Completed measure was developed in 2019, there
are no historical measures available. Alectra Utilities will measure and track its Planned Capital
Projects Completed levels using the performance measure over the duration of the DSP

implementation period to establish a baseline from which it may in future propose a target.

A.2 Asset Condition — Health Index (Underground Cables)

Alectra Utilities’ performance relative to the Financial AM Strategic Principle of prudently investing
in and maintaining assets to provide sustainable value is also tracked by monitoring asset
condition. Measuring asset condition performance based on the Health Index for Alectra Utilities’
underground cable assets enables the company to track its pacing and direction of critical system
renewal initiatives aimed at renewing underground cable assets that are in very poor and poor
condition. Underground Cable and cable accessory failures are the leading cause of outages,
both in terms of frequency and duration. Over the last five years®, Alectra Utilities has
experienced an increasing year-over-year trend of underground cable failures. Alectra Utilities
has determined that an increasing rate of underground cable failure over this period is an

indication that the deterioration of cables is exceeding the historical renewal rate. Please refer to

37 Alectra Utilities has consolidated historical outage statistics from predecessor utilities related to cable
and cable accessory failures from 2014 to 2018.
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section 5.2.3.2 — C.1.3 — Customer Hours of Interruption from Defective Equipment for a detailed
explanation of the impact of deteriorating underground cables on system reliability over the last
five years. To address this adverse trend, Alectra Utilities has determined that it needs to increase
the pace and scope of underground cable renewal in particular. Upon the formation of Alectra
Utilities in 2017, the Asset Management group was consolidated and a new, uniform approach to
Asset Condition Assessment was established for the company. Consequently, Alectra Utilities
does not have comparable historical health index information for its underground cable assets.
The Health Index for underground cable assets from the 2018 Asset Condition Assessment has

been referenced as the starting point for this performance measure.

Alectra Utilities determines the condition of its assets through the computation of an asset’s Health
Index (“HI”), which is a quantitative representation of the condition of a specified asset class,
expressed on a scale ranging from very good (HI greater or equal to 85%) to very poor (HI less
than 25%). A HI of “very poor” indicates assets with major degradation or are likely to experience
imminent failure. For a detailed description of the Asset Condition Assessment methodology and
process used to determine system renewal pacing and prioritization, please refer to Appendix D
- Asset Condition Assessment — 2018.

Table 5.2.3 - 3: Finance: Asset Condition Custom Performance Measure

Measure Historical Target

2020-2024 Performance Measure

Category Performance (2018) (2020-2024)

% of Cable in Poor and Very Poor
(Health Index) Condition

Finance 14% Monitor

Alectra Utilities manages 22,140 km of underground cable across its territory, 14% of the total
population is in deteriorated condition (Very Poor and Poor Health Index). Deteriorated cables are
highly susceptible to failure causing significant reliability impacts. The quantity of deteriorated
cables is 3,173 km (i.e. 14% of 22,140 km), which is a substantial. Alongside the significant
guantity of deteriorated underground cable, addressing cables involves long-lead time for
materials and requires significant planning, design and permit acquisition to execute. Alectra
Utilities has experienced that once the cable has reached end of life, the failure rate increases
and that the cables can no longer be repaired and the only option is to replace the cable. This
impact of increasing failure rate is compounded by the inherent lag in project execution which

erodes service and customer confidence. Alectra Utilities will address the deteriorated population
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of cables in a proactive manner. Alectra Utilities has determined that, with sufficient pacing and
prioritization of assets in need of renewal, the Health Index of an asset class can be improved in
a proactive manner. From 2020 to 2024, Alectra Utilities plans to address a significant amount of
underground cable identified with a Health Index of Poor and Very Poor. The Health Index of
Underground Primary Cables, as illustrated in Figure 5.2.3 - 1, indicates that a significant portion
of the underground cable population has been determined to be in poor or very poor condition
and therefore requires renewal to be sufficiently paced and prioritized. From 2015 to 2018, cable
failures were the leading contributor to outages within the service territory now served by Alectra
Utilities, at a growing rate.® To reverse this adverse trend, Alectra Utilities plans to rehabilitate or
replace 2,184 km of underground cable over the five years DSP planning period, which represents
69% of the 3,173 km of underground cable identified as being in Poor or Very Poor condition as
indicated in the 2018 Asset Condition Assessment. Figure 5.2.3 - 1 illustrate the distribution of

health indices for Alectra Utilities.

38 Historical
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Figure 5.2.3 - 1: Distribution Asset Health Index Summary (2018)

Health Index Distribution Assets

Pad-mounted Transformers

Pole-mounted Transformers

Vault Transformers

Pad-mounted Switchgears

Overhead Switches

Overhead Conductors

Wood Poles

Concrete Poles

UG Primary XLPE Cables

UG Primary PILC Cables

UG Primary EPR Cables

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Very Poor (0<=HI<25) Poor (25<=HI<50) Fair (50<=HI<70) Good (70<=HI<85) M Very Good (>=85)

The Health Index of underground cables in poor and very poor condition represents the current
level and future risk of failure. Alectra Utilities leverages the Health Index metric as an indicator
of the required level of investment over a long term planning horizon to enable pacing and
prioritization of renewal investments. Please refer to Appendix A10 - Underground Asset Renewal
for a detailed explanation of the methodology used to derive the pacing and renewal prioritization
for underground cables.

B Customer

In order to track performance relative to the company’s Customer AM Strategic Principles of
evolving the distribution system to increase its ability to meet current and future customer needs
and identifying, understanding and incorporating customer preferences and priorities, Alectra
Utilities has established one performance measure, which is based on its annual customer survey
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results. In particular, Alectra Utilities will measure the percentage of customer responses that are
at least somewhat satisfied. Alectra Utilities will measure and track its customer satisfaction levels
using the performance measure over the duration of the DSP implementation period to establish
a baseline from which it may in future propose a target.

Alectra Utilities has engaged Simul Corp., an external research firm, to conduct customer
satisfaction surveys in 2019. The surveys helps Alectra Utilities understand the satisfaction levels
of its customers relative to Ontario and national comparators. In addition, it helps Alectra Utilities

understand how customers’ perception, issues and concerns are changing over time.

Table 5.2.3 - 4: Customer Satisfaction Custom Performance Measure

Measure Historical Target
Category 2020-2024 Performance Measure Performance (2020-2024)
Finance Customer Satisfaction N/A Monitor
C Operational

In order to track performance relative to the company’s Operational AM Strategic Principles of
enhancing operational effectiveness and system performance in alignment with long-term plans,
preparing the distribution system for new technologies and increasing monitoring, analytics and
business intelligence capabilities to support operational excellence, Alectra Utilities has
established four DSP-specific performance measures, in the following two groups:

C.1  System Reliability

C.2  Work Execution

C.l1 System Reliability

With respect to System Reliability, Alectra Utilities has established three DSP-specific
performance measures. These will enable the company to track performance relative to its
Operational AM Strategic Principle of enhancing operational effectiveness and system
performance in alignment with its long-term plans by balancing the need for system renewal,
system modernization, and cost mitigation. Alectra Utilities’ reliability data is the culmination of
five different utilities that did not collect all information related to reliability in a uniform fashion.

The level of granularity in this DSP while detailed is not the end state. Alectra Utilities has already
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setup a more detailed framework for reliability reporting as consolidation of the OMS and SCADA
systems progress. Ultimately, with respect to system reliability, Alectra Utilities seeks to reverse
the deteriorating reliability trend that it has experienced over the last five years. These three
measures are incremental to the System Reliability measures reported on by Alectra Utilities for
purposes of the Electricity Distributor Scorecard (EDS). The three incremental System Reliability

performance measures are:

C.1.1) System Average Interruption Duration Index (SAIDI) Excluding Major Event Days
C.1.2) System Average Interruption Frequency Index (SAIFI) Excluding Major Event Days

C.1.3) Customer Hours of Interruption due to Defective Equipment

This section explains the purpose of and manner of calculation for each measure, how Alectra
Utilities identifies the causes underlying the historical trends seen with respect to these measures,
and the steps taken by the company to address the adverse trends, which are indicative of

deteriorating system reliability, experienced over the last five years.

Inclusion of Loss of Supply Outages in System Reliability Performance Measurement

Alectra Utilities understands the importance for its customers of reliable electricity service,
including their expectations for expedient system restoration upon the occurrence of an outage
event. Alectra Utilities recognizes that specific outage events are beyond its control but
understands that all outages, including Loss of Supply*® (“LOS”) events, negatively impact
customers. In the second phase of customer engagement, Alectra Utilities has received support
for implementing back up solutions that enable quicker restoration of power in loss of supply or
severe weather events. 61% of residential customers that participated in the survey supported
Alectra Utilities’ plan of implementing the proposed solution at the recommended pace or
accelerated pace. Similarly, business customer supported the plan (58% of small business, 96 of
158 mid-sized business and 13 of 18 large users). Alectra Utilities is responsive to these customer
concerns and has included DSP specific investments to mitigate the impacts of all outage events
and to expedite the restoration of service following outages caused by LOS outages. To address

outages as a result of LOS, Alectra Ultilities has established practices to work with upstream and

39 Loss of Supply outages are defined as cause of outage — Code 2, customer interruption due to problems
associated with assets owned and/or operated by another party, and/or in the bulk electricity supply system.
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neighbouring utilities to mitigate the number and duration of LOS outages and incorporated plans

to minimize the number of customers and duration of outages should LOS events occur.

Although Alectra Utilities has set practices and plans to mitigate the impacts of LOS outages over
the DSP planning period, there are specific force majeure or catastrophic outage events to which
Alectra Utilities cannot reasonably and prudently mitigate. Such catastrophic days are measures
using an industry standard Major Event Day methodology described in detail below. Alectra
Utilities considers such Major Event Days as unforeseen events beyond reasonable control which
immensely inhibit the organizations ability to perform and supply reliable service. For DSP-specific
performance measures, Alectra Utilities monitors and tracks reliability based index measures

without outages related to Major Event Days.

C.1.1  SAIDI Excluding Major Event Days

SAIDI is a measure in hours of the annual system average interruption duration for customers
served. SAIDI represents the quotient obtained by dividing the total customer hours of
interruptions longer than one minute by the number of customers served. SAIDI is the average

number of hours a customer has been interrupted in the year.

Equation 5.2.3 - 1. System Average Interruption Duration Index

Sum of all customer interruption durations

SAIDI =
Total number of customers served

A Major Event Day (MED) is a day in which the daily SAIDI exceeds a MED threshold value (Twep).
In calculating the daily SAIDI, interruption durations that extend into subsequent days accrue to
the day on which the interruption originates. Alectra Utilities applies the ‘1 Day Rolling Beta’
method to identify MEDs as per Institute of Electrical and Electronic Engineers (IEEE) Standard
1366. Alectra Utilities’ application of the IEEE Standard 1366 for MED monitoring meets the
OEB'’s Electricity Reporting and Record Keeping Requirements dated November 2018. Alectra
Utilities utilizes the MED Threshold value to identify events that are significantly beyond its typical
system performance indicators. The company further examines such major events to understand
the outage contributors, distribution system vulnerabilities, as well as system maintenance and

sustainment needs, to mitigate the impacts of such events in the future. Details for all MEDs can
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be found in Appendix M — Major Event Days (2014 — 2018), organized by year and by operational

area or predecessor utility.

Figure 5.2.3 - 2: SAIDI vs. SAIDI Excluding MEDs from 2014 to 2018

2014-2018 Alectra Utilities SAIDI vs. SAIDI Excluding MEDs
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2014 2015 2016 2017 2018

SAID| e==@=== SAIDI - Excluding MEDs Linear (SAIDI) «ecceeeee Linear (SAIDI - Excluding MEDs)

Table 5.2.3 - 5: Alectra Utilities’ SAIDI, SAIDI Excluding MEDs, LOS Results from 2014 to 2018

Metric (Hours) 2014 2015 2016 2017 2018
SAIDI 1.30 1.42 1.66 1.10 1.87
SAIDI - Excluding MEDs 0.88 1.05 0.96 0.87 1.14
SAIDI - Excluding LOS 1.12 1.35 1.24 1.03 1.66
SAIDI - Excluding MEDs and LOS 0.84 1.00 0.83 0.80 1.04

Figure 5.2.3 - 2 and Table 5.2.3 - 5 illustrate an increasing system average interruption duration
trend at Alectra Utilities (including its predecessors) since 2014. The five year SAIDI measure
indicates a 16% increase on annual average system outage duration that Alectra Utilities
customers’ service was interrupted. When MEDs are excluded, the 2018 SAIDI measure indicate
a 8% increase in annual outage duration since 2014. This trend is not acceptable to Alectra

Utilities. In the second phase of customer engagement, Alectra Utilities received strong support
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for underground system renewal. 73% of residential customers that participated in the second
phase of customer engagement indicated support for the recommended or accelerated pace of
the renewal. Preference to proceed with underground renewal investments was also received
from business customers (65% of small business, 97 of 137 mid-sized business and 10 of 13
large users) who prefer the recommended or accelerated pace. Based on the need of investment
and strong customer preference for underground system renewal, Alectra Utilities has

incorporated into plans the accelerated pace for underground cable renewal.

Please refer to section 5.2.3.2 - C.1.2.1 - Factors Contributing to Adverse Trends in SAIDI and

SAIFI for a detailed explanation.

As such, the company is planning to implement appropriate and prudent solutions to address this
adverse trend in reliability performance, and has established priorities and pacing for investments
to reverse this trend over the DSP planning period. The system renewal investments proposed in
the DSP are to maintain the five year historical system performance levels and improve reliability

for identified areas that are experiencing below average reliability performance.

Table 5.2.3 - 6: System Reliability (SAIDI — Excluding MED) Custom Performance Measure

Measure 2020-2024 Performance Measure | > Y&&r Historical Target

Category Performance (2020-2024)
Operational SAIDI — Excluding MEDs 0.98 hours Maintain

C.1.2 SAIFI Excluding Major Event Days

SAIFI is a measure of the annual frequency of service interruptions for customers served. SAIFI
represents the quotient obtained by dividing the total number of customer interruptions longer
than one minute by the number of customers served. SAIFI is the average number of sustained

outages a customer has experienced in the year.

Equation 5.2.3 - 2: System Average Interruption Frequency Index

Total number of customer interruptions

SAIFI =
Total number of customers served
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Figure 5.2.3 - 3: SAIFI vs. SAIFI Excluding MEDs from 2014 to 2018

2014-2018 Alectra Utilities SAIFI vs. SAIFI Excluding MEDs
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2018

Linear (SAIFI - Excluding MEDs)

Table 5.2.3 - 7: Alectra Utilities’ SAIFI, SAIFI Excluding MEDs, LOS results from 2014 to 2018

Metric (Number of Outages) 2014 2015 2016 2017 PAVKRS
SAIFI 1.51 1.59 1.43 1.34 1.8
SAIFI - Excluding MEDs 1.27 1.41 1.24 1.23 1.53
SAIFI - Excluding LOS 1.40 1.38 1.24 1.22 1.57
SAIFI - Excluding MEDs and LOS 1.21 1.23 1.09 1.11 1.33

Figure 5.2.3 - 3 and Table 5.2.3 - 7 illustrate a trend of increasing system average interruption

frequency at Alectra Utilities (including its predecessors) over the five year period from 2014 to

2018. The five year SAIFI measure indicates a 6% increase on annual average system outage

frequency that Alectra Ultilities customers’ service was interrupted. When MEDs are excluded, the

SAIFI measure also indicate a 6% increase in annual outage duration since 2014. This trend is

not acceptable to Alectra Utilities. In the second phase of customer engagement, Alectra Utilities

received strong support for underground system renewal.

73% of residential customers that

participated in the second phase of customer engagement indicated support for the
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recommended or accelerated pace of the renewal. Preference to proceed with underground
renewal investments was also received from business customers (65% of small business, 97 of
137 mid-sized business and 10 of 13 large users) who prefer the recommended or accelerated
pace. Based on the need of investment and strong customer preference for underground system
renewal, Alectra Utilities has incorporated into plans the accelerated pace for underground cable
renewal. Please refer to section 5.2.3.2 - C.1.2.1 - Factors Contributing to Adverse Trends in
SAIDI and SAIFI for a detailed explanation.

Alectra Utilities has put in place appropriate and prudent solutions to address this worsening trend
in reliability performance and has established priorities and pacing for investments to reverse this
trend. The system renewal investments proposed in the DSP are to maintain the five year
historical system performance levels and improve reliability for identified areas that are
experiencing below average reliability performance. Please refer to Section 5.4.3 for a list of

capital investments planned by Alectra Utilities to address system reliability issues.

Table 5.2.3 - 8: System Reliability (SAIFI — Excluding MED) Custom Performance Measure

Measure 5-Year Historical Target
Category 2020-2024 Performance Measure Performance (2020-2024)

Operational SAIFI — Excluding MED 1.34 Maintain

C.1.2.1 Factors Contributing to Adverse Trends in SAIDI and SAIFI

While the performance measures described above indicate adverse trends in system reliability,
to understand the factors contributing to these adverse trends Alectra Utilities has undertaken
analysis of its outage ‘cause codes’, which are part of the company’s system of identifying and
tracking the root causes of outages affecting system equipment and customers. The cause codes

are aligned with standard industry outage cause codes and OEB reporting requirements.

Figure 5.2.3 - 4 provides an outage cause code summary for Alectra Utilities from 2014 to 2018
by customer hours of interruption, and includes scheduled outages. The top four contributors to
outage duration include Defective Equipment, Adverse Weather, Loss of Supply and Foreign

Interference.
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Figure 5.2.3 - 4: Alectra Utilities Five Year (2014-2018) Average Customer Hours of Interruption by
Outage Cause Code

Alectra Utilities 5 Year Average Customer Hours of
Interruption by Cause Code
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Figure 5.2.3 - 5 provides an outage cause code summary for Alectra Utilities from 2014 to 2018
by the number of outage events, and excludes scheduled outages*°. Although scheduled outages
are necessary for Alectra Utilities to safely and effectively maintain and renew the distribution
system equipment, Alectra Utilities has incorporated practices to minimize the duration and
inconvenience of customers caused by such outages. The top three contributors to outage event
frequency by number of events, excluding scheduled outages, are Defective Equipment, Foreign

Interference and Adverse Weather.

40 Alectra Utilities has consolidated historical outage statistics from predecessor utilities from 2014 to 2016
based on OEB defined System Reliability Measures (EB-2014-0189).
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1 Figure 5.2.3 - 5: Alectra Utilities Five Year (2014-2018) Average Number of Events by Cause Code
2 (Excluding Scheduled Outages)

Alectra Utilities Five Year Average Number of Events
by Cause Code (Scheduled Outages Removed)
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3

4

5  Alectra Utilities is guided to develop remedial solutions identified by the cause codes categorized
6 by the number of hours of customer interruption and as well as the number of events. Alectra
7  Utilities recognizes that Defective Equipment is the leading contributor in both duration and
8 frequency of outages over the last five years and has set a DSP-Specific performance measure
9 to track progress of addressing the Customer Hours of Interruption Due to Defective Equipment

10 as explained in Section C.1.3, below. The following section provides a detailed explanation of
11  reliability trends due to outages resulting from Adverse Weather and Foreign interference which
12  are both top contributors in outage duration and frequency over the last five years.
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Adverse Weather

As discussed in 5.2.1, Alectra Utilities’ customers have expressed a preference for the company
to construct, and invest in renewing, the distribution system in a manner that mitigates the impacts
of adverse weather events, as well as to invest in solutions that expedite restoration of the system
following adverse weather-caused outages.

Figure 5.2.3 - 6: Customer Hours of Interruption Due to Adverse Weather from 2014 to 2018 at
Alectra Utilities (including Predecessor Utilities)

Customer Hour Interruptions Due to Adverse Weather
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Since 2014, Alectra Utilities (including its predecessors) has experienced a trend of increasing
outage duration due to adverse weather. Figure 5.2.3 - 6 illustrates that Alectra Utilities has
experienced an average annual increase of 86% of customer hours of interruption from adverse
weather conditions from 2014 to 2018. Alectra Utilities has considered the impact of the significant
increase of adverse weather events experienced in 2018 relative to the five year trend. To ensure
that 2018 adverse weather related outages did not skew the five year trend, Alectra Utilities
reviewed the four year trend from 2014 to 2017 as illustrated in Figure 5.2.3 - 7. The four year
trend without 2018 adverse weather customer hours of interruption indicates an average annual

increase of 46% from 2014 to 2017. Notwithstanding the adverse weather events in 2018, Alectra
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Utilities’ customers have continued to experience an increasing trend in customer hours of

interruption since 2014.

Figure 5.2.3 - 7: Customer Hours of Interruption Due to Adverse Weather from 2014 to 2017 at
Alectra Utilities (including Predecessor Utilities)
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Considering the increasing trend in the number of hours of interruption due to adverse weather
events with and without 2018 outages, and having regard to the expressed preferences of its
customers, Alectra Utilities is compelled to implement remedial solutions to ensure it operates a
reliable and dependable distribution system that is more resilient to such adverse weather events

and that enables the prompt restoration of service following an outage.

The impact of adverse weather on reliability has a direct relation to asset condition. Assets in
good condition are able to manage storms much better than assets in poor condition. The larger
the volume of assets vulnerable to adverse weather are clustered together, the worse the impacts
are. While the number of adverse weather events in the absence of 2018 is decreasing the impact
is still increasing (customer hours). This is proof in the correlation between adverse weather and
reliability impact. While fewer events are occurring, the assets in poor condition are failing

catastrophically or several assets are failing which is why the hours of interruption are increasing.
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This increases restoration time which is why adverse weather events are having a greater impact

on reliability.

Additionally, in Figure 5.2.3 - 10 it highlights that OH Line Hardware is the second highest cause
of equipment related failures. This link, between OH assets in poor condition having impacts on
reliability is directly influenced by adverse weather. While the asset may be capable of operating
in poor condition the stress during the adverse weather period causes failure and impacts
reliability.

If not addressed in an urgent and meaningful way, Alectra Ultilities’ system will continue to be
exposed to an increasing number of outages due to adverse weather. To address this risk, and
the concerns of its customers, Alectra Utilities has developed plans to mitigate the impacts of
storms through the renewal of its distribution system using present day standards, investments in
storm-hardening initiatives, as well as renewal of the overhead distribution system in areas
susceptible to adverse weather conditions. Please refer to Section 5.4.3 for details pertaining to

capital investment solutions in Appendix A05 - Overhead Asset Renewal (Part A).

Foreign Interference

The Foreign Interference outage cause is much simpler for Alectra Utilities to segregate into sub-
causes as there are only two main contributors. Vehicle Incidents (e.g. Pole, Transformer,
Switchgear Hits) and Animal Contacts, with vehicle related issues being the primary cause and
animal contacts secondary. Although vehicle contacts are significantly outside of Alectra Utilities’
control, the company continues to evolve its protection controls and system switching capabilities
to minimize the frequency and duration of impacts for customers as a result of such accidents.
Where Alectra Utilities determines a pattern with vehicle related pole hits, investigation into the
relocation of the pole to a more favourable location or the use of bollards will be examined. As a
last resort Alectra Utilities would consider converting to underground as a solution, considering
that the economic cost benefit warrants such a solution. Alectra Utilities has set plans to mitigate
the impact of wildlife contacts through the implementation of guards to prevent accidental
contacts. Figure 5.2.3 - 8 provides the number of wildlife contacts each year from 2014 to 2018
for Alectra Utilities (including its predecessors). While there has been a downward trend in the
number of events, foreign interference continues to be a significant factor in contributing to outage

duration and frequency. Alectra Ultilities must continue to invest in renewing the distribution

Distribution System Plan



10
11

12
13
14
15
16
17

18
19
20
21

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.2.3 Performance Measurement for Continuous Improvement
Page 117 of 438

system to present day standards and continue to implement animal contact guards as required.
Please refer to Section 5.4.3 for details pertaining to capital investment solutions in Appendix A05
- Overhead Asset Renewal and Appendix AO7 - Rear Lot Conversion.

Figure 5.2.3 - 8: Number of Wildlife Contacts from 2014-2018 at Alectra Utilities
Number of Wildlife Contacts
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C.1.2.2 Addressing Reliability Issues on Worst Performing Feeders

Alectra Utilities manages reliability performance at the feeder level which provides insight on
specific areas with substandard performance due to a long duration of outages, high frequency
of outages, high number of momentary outages or a combination of duration, frequency and

momentary events.

On an annual basis, Alectra Utilities assesses feeders and identifies the worst performing based
on criteria of number of outage events, number of momentary outages, duration of outages as
well as a combination of events and duration. For example, feeders which year after year provide
significant contributions to SAIDI, SAIFI, or have significant momentary outages are flagged.
Alectra Utilities identifies these feeders further into service areas and develops a list of feeders

which have poor reliability.

Based on the factor which has the greatest influence on the feeder (i.e., duration or frequency),
Alectra Utilities implements appropriate corrective actions. For example, feeders with significant
duration may be candidates for automation which enables Alectra Utilities to expeditiously restore

service. Feeders with frequent outages would be systematically reviewed for cause, and then
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remediation’s plans implemented accordingly. For example, feeders with high animal contacts
would be candidates for animal contact guards, feeders with significant cable failures would be
candidates for cable replacement or injection. Details are provided in Appendix F - Worst
Performing Feeders Report.

C.1.3 Customer Hours of Interruption from Defective Equipment

Customer Hours of Interruption (“CHI”) are the total number of hours of interruption a customer

or group of customers experience from sustained outages.

From 2014 to 2018, defective equipment was the contributing cause for 30% of the outage
duration and 42% of the cause of the outage at Alectra Ultilities (including its predecessors). The
duration of outages due to defective equipment has increased from 2014 to 2018 by an annual
average rate of 6%. Figure 5.2.3 - 9 illustrates the increasing trend in customer hours of
interruption due to defective equipment during this period. Although a reduction was seen in the
number of hours of customer interruption due to defective equipment in 2017, the overall trend
indicates an annual average rate of increase over the five-year period. While Alectra Utilities
continues to invest in system renewal and system maintenance to enhance sustainment, the
increasing trend in customer hours of interruption due to defective equipment indicates that the
rate of asset degradation is greater than the historical pace of renewal. Please refer to Section
5.3.3 for a detailed explanation of Alectra Utilities asset lifecycle management practices and
results from the 2018 Asset Condition Assessment. Alectra Utilities has therefore developed plans
to increase system renewals in specific equipment classes, such as underground cables,

switchgear and overhead assets, to reverse this adverse trend.

Table 5.2.3 - 9: System Reliability (CHI — Defective Equipment) Custom Performance Measure

Measure 5-Year Historical Target
Category 2020-2024 Performance Measure Performance (2020-2024)
Operational CHI — Defective Equipment 455,651 Maintain
Hours/Year
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Figure 5.2.3 - 9: Customer Hours of Interruption Due to Defective Equipment at Alectra Utilities
from 2014 to 2018

Alectra Utilities 2014-2018 Customer Hours of
Interruption Due to Defective Equipment
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Closer examination of the five year historical defective equipment outages, that drove customer
hours of interruption, informs Alectra Utilities of specific renewal investment needs. Figure 5.2.3 -
10 provides the four major sub-causes that account for 91% of all defective equipment interruption

hours at Alectra Utilities (and its predecessors) from 2014 to 2018.
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Figure 5.2.3 - 10: Alectra Utilities 2014-2018 Sub-Causes of Defective Equipment

Alectra Utilities 2014-2018 Hours of Interruption by
Defective Equipment By Asset Category
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Alectra Utilities has further examined each asset category to better understand the root causes
of defective equipment outages. Figure 5.2.3 - 11 illustrates the the sub-classification of specific
asset categories (i.e., Paper Insulated Lead Covered (“PILC”) cables vs Cross-linked
Polyethylene cables (“XLPE”)), which caused customer interruptions during the 2014 to 2018
period. As Alectra consolidated historical outage information from its legacy utilities, the historical
categorization of asset sub-categories had to be harmonized to reflect a consistent and uniform
compilation of historical trends adequately. However, for a limited number of equipment groups,
Alectra Utilities had to categorize and allocate historical outage causes. Two of the five legacy
utilities reported switchgear and switch failures under similar sub-cause code groupings. For such
situations, Alectra Utilities allocated historical outages between asset categories under one
previously reported sub-cause code based on outage experiences from the same asset

equipment at the other three legacy utilities.
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Figure 5.2.3 - 11: Alectra Utilities 5 Year (2014-2018) Average Sub-Cause Defective Equipment
Specifics by Customer Hours of Interruption Modified to Account for Switchgear Failures

Alectra Utilities 5 Year Average Sub-Cause Defective
Equipment Specifics Modified
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The allocation of defective equipment outage causes by specific asset sub-classes provides a
more detailed reflection of equipment related failures and provides Alectra Utilities with a clear

indication of the most problematic assets:

e XLPE Cables (37% of all events and 44% of the total duration for Defective Equipment;
16% of all events and 13% of total duration of all outages per Figure 5.2.3-4 and Figure
5.2.3-5)

e Overhead Line Hardware (12% of all events and 19% of the total duration for Defective
Equipment; 5% of all events and 6% of total duration of all outages per Figure 5.2.3-4 and
Figure 5.2.3-5), and

e Switchgears (4% of all events and 9% of the total duration for Defective Equipment; 2%

of all events and 3% of total duration of all outages per Figure 5.2.3-4 and Figure 5.2.3-5)

Alectra Utilities needs to reverse the adverse trend of failing equipment in these categories by
increasing renewal investment in underground XLPE, switchgear and overhead systems. Alectra

Utilities has established appropriate and prudent plans to increase system renewal investments
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in XLPE cables and switchgear, as well as continued investment in overhead system renewal.
Alectra Utilities XLPE investments improve on reliability from the 2018 levels as supported by
customers in Appendix 1.0 of C02 — 2020-2024 DSP Customer Engagement, and discussed in
Appendix A10 — Underground Asset Renewal.

C.2 Work Execution

With respect to Work Execution, Alectra Utilities has established two DSP-specific performance
measures. These will enable the company to track performance relative to its Operational AM
Strategic Principle of increasing monitoring, analytics and business intelligence capabilities to
support operational excellence and continuous improvement. The two work execution metrics
enable Alectra Utilities to measure and track its progress in executing all distribution capital and

work on-budget and on-time.

Table 5.2.3 - 10: Work Execution Performance Measures

Measure Historical Target
Category 2020-2024 Performance Measure Performance (2020-2024)

Operational Cost Performance Index (CPI) N/A Monitor

P Schedule Performance Index (SPI) N/A Monitor

The two performance measures for work execution are:

Cost Performance Index (“CPI”), measures the company’s ability to complete projects
within their established budget. Actual project costs are measured as a ratio of actual to
planned estimated costs so to determine the CPI. CPI-related variances are examined for

mitigation of cost deviations and continuous operational improvements.

Schedule Performance Index (“SPI”), measures the company’s ability to complete
projects within their planned schedule. Actual project duration is measured as a ratio of
actual duration to planned duration so to determine the SPI. Alectra Utilities places a high
priority on the tracking of SPI for customer connection projects, in support of its
commitment to effectively manage and meet customer service obligations, and allow
customers to better plan and manage their internal timelines in relation to expected project

completion.
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The CPI and SPI are new measures introduced after the formation of Alectra Utilities. Therefore,
the requisite five years of historical data are not available. Alectra Utilities will measure and track
its work execution DSP-specific performance measure over the duration of the DSP
implementation period to establish a baseline from which it may in future propose a target.

5.2.3.3UNIT COST METRICS

Alectra Utilities measures its unit cost metrics in conformance with the Chapter 5 filing
requirements, specifically Appendix 5-A. Unit cost measures are based on total cost per customer

served, per kilometer of distribution line, and per megawatt of demand.

In addition to total cost, Alectra Utilities considers capital expenditure (“CAPEX”) and Operational

and Maintenance (“O&M”) cost per customer served, and per kilometer of distribution line.

Table 5.2.3 - 11 presents the unit cost metrics of Alectra Utilities for 2018 and the five-year

average (2014-2018 inclusive).
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1 Table 5.2.3 - 11: Unit cost Metrics for Performance Measurements

Measures
Metric Category Metric i

(2018) 2051:1( 2018

1 Year (5 Year)

Average
Total Cost per Customer 384 412
Cost Total Cost per km of Line 19,077 20,215
Total Cost per MW 74,352 80,809
CAPEXL Total CAPEX per Custom.er 294 313
Total CAPEX per km of Line 14,597 15,350
O&M?2 Total O&M per Customer 90 99
Total O&M per km of Line 4,480 4,865

As illustrated in Table 5.2.3 - 11, Alectra Utilities has experienced a decline for all unit cost metrics

in 2018 compared to the five-year average.

5 Total Cost per Customer decreased by $28 in 2018 from the five-year average to $384, which
6 represents a 6.8% decrease. Similarly, Total Cost per kilometer of Line and Total Cost per

7  Megawatt decreased by 5.63% and 7.99% respectively.

41 Information regarding capital expenditures for the 2014, 2015, and 2016 Historical Years is based on the
capital plans of Alectra Utilities’ individual predecessor utilities, which approached capital spending in a
manner specific to their individual needs. This document represents Alectra Utilities’ first DSP, and is a
comprehensive plan that takes into account and balances system needs across its entire service territory.
The historical capital expenditure information has been prepared for purposes of meeting the Filing
Requirements by mapping these historical expenditures for the individual predecessor companies to current
activities where possible. As the 2014, 2015, and 2016 capital expenditure decisions were not made by
Alectra Utilities but, rather, by separate corporate entities, that historical capital expenditure information
does not provide an appropriate basis for comparison or from which reasonable conclusions can be drawn.
See Appendix P — Historical Capital Expenditures for the historical expenditure data for 2015 and 2016 for
each of the five predecessor utilities on an individual basis, which is provided for the sole purpose of
satisfying the DSP Filing Requirements.

42 The 2014, 2015, and 2016 historical O&M expenditure information has been prepared for purposes of
meeting the Filing Requirements by mapping these historical expenditures for the individual predecessor
companies to current activities where possible. As the operational decisions and approaches underlying
the 2014, 2015, and 2016 O&M expenditures were not made by Alectra Utilities but, rather, by separate
corporate entities, and were based on different accounting and capitalization policies applied by those
entities, that historical O&M expenditure information does not provide an appropriate basis for comparison
or from which reasonable conclusions can be drawn.
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The unit cost metrics for the CAPEX category experienced a decrease. The Total CAPEX per
Customer has decreased by $19 in 2018 from the five-year average to $294 per customer, which
represents a 6.1% decrease. Similarly, Total CAPEX per kilometer of Line decreased by 4.9%.

O&M unit cost metrics measured by Total O&M per Customer and Total O&M per kilometer of
Line decreased to $90 and $4,480 in 2018 respectively. The decline represents 9.1% in Total
O&M per Customer and 7.9% in Total O&M per kilometer of Line from the five-year average.

Alectra Utilities is committed to improving productivity and achieving efficiencies, which will drive
cost savings in both capital and Operating, Maintenance and Administrative (OM&A) initiatives.
At the same time, it is important to recognize the realities and challenges associated with
managing a large portfolio of deteriorating distribution assets in a fast growing service area.
Customer and load growth drivers require well-planned infrastructure expansion, which will put
upward pressure on O&M costs as a result of new assets being installed, inspected and
maintained. At the same time, there are needs for ongoing asset renewal and continuing
enhancement and expansion of the Alectra Ultilities’ inspection, maintenance and data collection
activities for existing assets. These activities are part of the continued evolution of the asset
management program to support more effective and rigorous decision making. This is crucial
given the deteriorating condition of major distribution assets, as well as the largely underground
configuration of the Alectra Utilities system, which is generally more costly and challenging to

inspect and maintain relative to overhead systems.
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5.2.4 REALIZED EFFICIENCIES DUE TO SMART METERS
5.2.4.1 OVERVIEW

Alectra Utilities has been able to realize a number of operating efficiencies, either from the
granular AMI data produced by the system, or by leveraging the AMI platform to develop other
operational tools. Without the initial AMI investment, a number of these operating efficiencies
would simply not have been possible, or would not have been cost-effective to implement.
However, Alectra Utilities does not have quantitative data to show the value of the operational
improvements or cost efficiencies realized from the deployment of smart meters or related

technologies.

The implementation of operational tools to leverage AMI data for different areas within Alectra
Utilities’ service territory is at varying stages, with some areas being at a mature state and others
less so. Alectra Utilities is implementing an Outage Management platform that will be able
leverage AMI data and ensure consistency in the way AMI data is leveraged for outage

management purposes across the company’s entire service area.

Some of the efficiencies discussed below are derived simply from using the AMI platform. These
efficiencies are realized on a daily basis. The AMI platform has also permitted the implementation

of other tools that have resulted in further operating efficiencies, as follows.

1. The smart meter “last gasp” functionality used to support Alectra Utilities’ Outage
Management System (“OMS”) continues to be used daily. Multiple simultaneous smart
meter “Last Gasp” messages received through the AMI network allow System Control
Operators to identify customers experiencing power outages. The smart meter last gasp
outage reporting functionality is utilized to provide early detection of an outage, which
previously would have depended on a customer calling in to report the outage. This
functionality has led to quicker deployment of crews and up to 15 minutes in saved outage
restoration time in most cases. The smart meters also assist in locating the common point
of failure. Customer outage minutes are reduced with early response and the operators
can quickly identify which transformer(s) the customers are connected to using the
predictive engine made available by the smart meters. Figure 5.2.4 - 1 provides a snapshot

of how the system displays smart meters reporting power failures.
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Figure 5.2.4 - 1: Meters Reporting Power Failures
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A sampling of historical data from 2014 for Alectra Utilities East operating area where the
smart meters were fully deployed indicates that out of 656 incidents reported by the AMI

195 were dispatched within 15 minutes, 455 within 60 minutes and 6 over 60 minutes.

In addition, after restoration the System Controllers have the ability to check if the entire
area has been restored by verifying with the meter map that all meters are back on. This
has been useful in cases where there was a nested outage within the main outage area.
During these events Alectra Utilities has been able to save upwards of 60 minutes of crew
dispatch time and trouble truck costs as crews are still on site and can attend to the nested
outages.

Alectra Utilities has implemented a web-based application that allows it to ‘ping’ individual
meters as well as multiple meters. In the event of a specific field issue, this tool can be
used by the Control Room Operators to quickly diagnose whether Alectra Ultilities is
experiencing a single customer connection issue, or an upstream issue affecting multiple
customers. Control Room Operators are therefore able to quickly and remotely diagnose
whether a single, or a larger scale outage has occurred and to promptly deploy the
appropriate resources or take other measures to resolve the issue. The ability to ping
meters helps system control operators to ensure that the entire outage has been corrected
and to avoid repeat crew dispatch which results in cost savings and better customer
service. This happens infrequently mostly during major storm event days and have

resulted in saving of 60 minutes of dispatch time.
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System Control Operators can read individual smart meters in real time through the AMI
to verify whether a customer reporting an outage has a customer side issue or a utility
issue while the customer is on the phone. This not only provides better customer service
but can also mitigate the unnecessary deployment of trucks and service crews. This
feature is available in the Alectra East service area, where the company has been able to
defer 473 service calls to customer premises from 2014 to 2018, thereby resulting in
savings related to truck rollout and crew deployment. The avoidance of 473 truck rolls for
the period is estimated to have had an avoided cost of approximately $0.3MM based on
minimum of 2 hours call involving truck roll with 2 lines person assuming that 70% of the
calls would have occurred during regular hours and 30% calls during afterhours. Alectra
Utilities plans to implement this functionality across the company’s entire service area so
that it is in a position to realize the same benefits across the remaining 62% of its service
territory. Figure 5.2.4 - 2 illustrates the individual meter readout which informs Alectra

Utilities the status and the alarms of the meter which is used to troubleshoot the outage.

Figure 5.2.4 - 2: Individual Smart Meter Readout
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Smart meter hourly interval data is used by Alectra Utilities to create detailed transformer
load profiles, covering 24-hour, monthly, yearly as well as seasonal load curves. This data

set allows the company to identify potentially overloaded transformers so that they can be
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replaced in a planned fashion during normal working hours, instead of in response to

emergencies or during unplanned outages, thereby providing improved customer service

and enhanced cost control. Figure 5.2.4 - 3 shows how individual transformer loading

appears to operators. This feature has proven beneficial for system planning as

overloaded transformers can be identified and remedial actions taken to avoid failures.

This data also provides planners with the ability to right-size transformers during system

renewal efforts.
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Figure 5.2.4 - 3: Transformer Loading Profile from AMI

From Date 1/1/2013" ToDate 12/24/2018

\ Parent | UsDPID | MeterD | Total kvah | Peak kvan | peak De *

Get Data

Fessienk; i || 1sPoos 1761745 914 2015/0.*‘
Rated KVA: 5 [ 1stens &5z 919 28K
e | 1ste00s 03egs 75 w0y |
[ s ose ot gy | 2 2
Tengmmis Pl || 1smo003 este7s 875 082§ o —Consumption (KVAR)
i
Latitude: 43.891403611 || 15TPO03 835632 558 2018/09 S —KVA Rating
P [ 1steons 7980 533 201808
| 157e003 675079 755 201806
i i \ )
Tegend
dd eter)
0% >70% >100% Peak Midsing s %% %% %% %% %% %
Doy
Consumption | Generation | Aggregate | Chckieter |
Total Consumption: 96422772 WVAh  Peak Reack 42216 KVAh 704 % of s ating. Load Factor (4132 Meonthy AVG Peak 30406
[
| Date lot00 0200 | 0300 |0400 0500 0600|0700 [0800 [0900 [ 1000 [ 1100 [1200 [ 1300 [1400 [1500 [1600 [1700 [1800 [1900 [2000 [21:00 [2200

2018-07-02 Mon 21.504 20.904 16.296 16.992 13.152 14016 16.128 19.992 21.18 25.836 24.876 24.552 22.092 21.756 27.912 30.444 42216 3518 30.228 30.156 30.984
2018-07-03Tue 17.28 16.596 16.512 15.384 14292 14652 1596 1416 13.524 13512 15.288 17.052 18.732 18.768 21.888 25.104 28.68 26.496 27.684 30.564 23.232 27.264 o
2018-07-04 Wed 18.132 15.552 14508 14148 13.896 16.248 19.344 14292 15.252 15384 14676 14484 14604 20.604 21.864 25.008 27.948 24.624 26.148 26.676 27.78 31.248

12 Meters loaded.

Apply KW to KVA Mulitp 12 [ Show temperature data

2018-07-05Thu 20.088 17.892 17.088 15.576 12588 13464 14988 17.556 16.932 17.424 18.276 19.932 21.732 27.708 28.812 31.248 30.612 27.18 28.908 315 32292 27.324
O

Distribution System Plan



00 N O O b~ W N

10
11
12
13
14

15

16

17
18
19
20
21

22
23
24

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.1 Asset Management Overview
Page 130 of 438

5.3.1 ASSET MANAGEMENT OVERVIEW

Alectra Utilities’ Asset Management Framework sets the foundation of the DSP, and the basis of
all capital investments. Asset Management decision-making is focused on balancing asset
performance with the long-term value of the investment. More specifically, the objective of Alectra
Utilities’ Asset Management Framework is to maintain the lowest possible long-term cost of asset
ownership, balancing customer needs and preferences and adhering to electrical system design
requirements and standards, construction codes and prescribed asset and manufacturer

specifications.

As illustrated in Figure 5.3.1 - 1, the starting point and first component of the Asset Management
Framework is Alectra Utilities’ Corporate Strategic Goals and Objectives, which guide the
establishment of the second component — the company’s Asset Management Strategy. In turn,
the Asset Management Process, as the third component of the Asset Management Framework,
represents the operationalization of the framework in accordance with the Asset Management

Strategy.

Figure 5.3.1 - 1. Asset Management Framework

Corporate Strategic Goals and Objectives

Asset Management Strategy

Asset Management Process

After the formation of Alectra Utilities in 2017, the company worked to develop a harmonized and
uniform Asset Management Framework for the consolidated utility, which would underpin the
creation of a comprehensive DSP. The DSP includes a capital investment portfolio that
incorporates customer preferences and needs, addresses system and operational requirements,

is responsive to public policy, and ensures sustainable financial performance.

Customer’s needs, priorities, and preferences are central to Alectra Utilities’ Asset Management
Framework. Before the utility began assessing specific investment options for this DSP, it

considered customer needs and priorities. Later in the process, once Alectra Utilities identified
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specific potential investments to satisfy those needs and priorities, it consulted with customers
again to seek their preferences on specific investment options. Customer input from this second
phase was then reflected in the capital investment optimization process that ultimately produced
the investments in the DSP.

Alectra Utilities’ Asset Management Strategy was derived from the utility’s Corporate Strategic
Goals and Obijectives, through collaborative workshops with key stakeholders accountable for
implementing prudent and effective solutions to achieve these Corporate Strategic Goals and
Objectives, which are explained in detail below. The Asset Management team then consolidated
legacy Asset Management processes, resulting in a new harmonized, uniform and systematic
Asset Management Process to collect, assess, evaluate, prioritize and optimize system and
operational needs based on current and future system operating conditions. On this basis, Alectra
Utilities is able to ensure that all system and operational needs are appropriately identified and
considered for the diverse operating zones across its service area, in alignment with all relevant
considerations, including customer preferences and priorities, regional planning requirements,

government policy and directives, and Corporate Strategic Goals and Objectives.
5.3.1.1 CORPORATE STRATEGIC GOALS AND OBJECTIVES

In developing the Asset Management Framework, Alectra Utilities started with its Corporate
Strategic Goals and Objectives to ensure they are consistently reflected and supported by the
resulting Asset Management Strategy and Process. These Corporate Strategic Goals and

Objectives are a formulation of the utility’s overall vision, mission, and values:

e Corporate Vision: To be Canada’s leading electricity distributor and create a future where

people, businesses, and communities will benefit from energy’s full potential.

e Corporate Mission: To provide customers with smart and simple choices, while creating

sustainable value for communities, customers, shareholders and employees.

o Corporate Values: customer focus, innovation, excellence, quality, respect, community

and sustainability.

Alectra Utilities’ Corporate Strategic Goals and Objectives were established from its parent
company Alectra Inc.’s Strategic Plan, which includes certain Corporate Strategic Goals and

Objectives that are not relevant to the regulated distribution business conducted by Alectra
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Utilities. As such, Alectra Utilities has presented only those Corporate Strategic Goals and
Objectives applicable to the distribution business, organizing them in a way that maintains the
consistent meaning and purpose of the Goals and Objectives relative to the parent company’s

Strategic Plan.
Alectra Utilities’ Corporate Strategic Goals and Objectives are grouped into the following themes:

o optimizing operations and enhancing the customers’ experience, and

¢ building corporate resilience.

The specific Corporate Strategic Goals and Objectives are summarized in Table 5.3.1 - 1.
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Table 5.3.1 - 1: Alectra Utilities’ Corporate Strategic Goals and Objectives

Optimizing Operations and Enhancing

Customer Experience

Building Corporate Resilience

Strategic Optimize the operation of assets and Invest in our people and

Goals: related processes and enhance processes to meet the needs of
customer experience in a financially our customer and stakeholders.
prudent manner.

Strategic e Optimize operations and lifecycle  Service organic growth

Objectives: requirements.

management and related
processes regarding asset
renewal to maintain reliability and
customer service levels.

Invest in and leverage emerging
technologies to enable operations,
maintain reliability, integrate
conservation and demand
management and distributed
generation activities.

Proactively enhance customer
engagement and levels of service
through levering various
channels/technologies.

Maintain and continue to improve

upon our strong safety record.

e Be afocused, sustainable
and flexible organization
positioned to succeed in
the evolving market, in the
energy industry and in the
face of increasing extreme
weather.

e Strengthen the
development and
engagement of employees.

e Continuously optimize
business practices and
processes to best-in-class

performance.

5.3.1.2 ASSET MANAGEMENT STRATEGY

Alectra Utilities’ Asset Management Strategy is articulated through the following principles

(referenced herein as “Principles” or “Asset Management Principles”):

e Financial:
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o Prudently invest in and maintain assets to provide sustainable value through
the optimal allocation of resources in response to relevant risks, compliance
requirements and performance targets.

Customer:*

o Evolve the distribution system to increase Alectra Utilities’ ability to meet
current and future customer needs through a range of traditional and emerging
solutions.

o ldentify, understand and incorporate customer preferences and priorities to
enable the appropriate integration of solutions, products and services on the
grid.

Operational:

o Enhance operational effectiveness and system performance in alignment with
Alectra Utilities’ long term plans by balancing the need for system renewal,
system modernization and cost mitigation.

o Prepare the distribution system for new technologies, while controlling costs
and optimizing system utilization.

o Increase monitoring, analytics and business intelligence capabilities to support
operational excellence and continuous improvement.

Regulatory:

o Ensure alignment between asset management and regulatory requirements
and policies, including Ontario’s Long-Term Energy Plan: Delivering Fairness
and Choice.

Organization:

o Empower internal resources to innovate and develop flexible solutions.

o Develop diverse competencies to enable nimble adaptation to change, as
driven by fact-based decision making and business intelligence.

o Leverage and adopt technology solutions to increase collaboration on an

enterprise-wide basis and across Alectra Utilities’ service area.

43 Please refer to Section 5.3.1 A.1.1 below for a detailed overview of the process undertaken by Alectra
Utilities to address customer needs and preferences.
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Alectra Utilities’ Asset Management Principles are intended to facilitate the achievement of its
Corporate Strategic Goals and Objectives, which, as noted above, fall into two themes: (i)
optimizing operations and enhancing customer experience, and (ii) building corporate resilience.
Table 5.3.1 - 2 to Table 5.3.1 - 3 below demonstrate the relationship between the Corporate
Strategic Goals and Objectives under each theme and the relevant Principles adopted by the
utility to support and achieve such Goals and Objectives. As noted above, the utility’s Asset
Management Principles guide its Asset Management Process, which includes the development
and optimization of a Five-Year Capital Investment Portfolio based on specific criteria and
considerations that align with relevant Corporate Strategic Goals and Objectives as well as Asset

Management Principles (see discussions in Section 5.3.1 below and Section 5.4.1).
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1 Table5.3.1-2: Corporate Theme — Optimizing Operations and Enhancing Customer Experience

Corporate Strategic

Goal

Optimize the
operation of assets
and related
processes and
enhance customer
experience in a
financially prudent
manner.

Corporate Strategic

Objective

Optimize operations and
lifecycle management and
related processes regarding
asset renewal to maintain
reliability and customer
service levels.

RRF Outcome

Financial
Performance

Asset Management Principle

Financial - Prudently invest in and maintain assets to provide
sustainable value through the optimal allocation of resources
in response to relevant risks, compliance requirements and
performance targets.

Customer Focus

Customer - Identify, understand and incorporate customer
preferences and priorities to enable the appropriate integration
of solutions, products and services on the grid.

Operational
Effectiveness

Operational - Enhance operational effectiveness and system
performance in alignment with Alectra Utilities’ long term plans
by balancing the need for system renewal, system
modernization and cost mitigation.

Invest and leverage
emerging technologies to
enable operations, maintain
reliability, integrate
conservation and demand
management and
distributed generation
activities.

Customer Focus

Customer - Evolve the distribution system to increase Alectra
Utilities’ ability to meet current and future customer needs
through a range of traditional and emerging solutions.

Operational - Prepare the distribution system for new

E(?fpe[?'tlonal technologies, while controlling costs and optimizing system
eciveness utilization.
Public Policy Regulatory - Ensurg alignment betV\{egn alsset managemler,lt
. and regulatory requirements and policies, including Ontario’s
Responsweness

Long-Term Energy Plan: Delivering Fairness and Choice.

Proactively enhance
customer engagement and
levels of service through

Customer Focus

Customer - Identify, understand and incorporate customer
preferences and priorities to enable the appropriate integration
of solutions, products and services on the grid.

Organizational - Leverage and adopt technology solutions to

levering various ' Oper_atlonal increase collaboration on an enterprise-wide basis and across

channels/technologies. Effectiveness Alectra Utilities’ service area.

Maintain and continue to _ Operational - Enhance operational effectiveness and system

improve upon our strong Operational performan_ce in alignment with Alectra Utilities’ long term plans
Effectiveness by balancing the need for system renewal, system

safety record.

modernization and cost mitigation.
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Table 5.3.1 - 3: Corporate Theme — Meeting Customer Needs and Building Corporate Resilience

Corporaét;i;trateglc Corporate Strategic Objective Asset Management Principle

Customer - Evolve the distribution system to increase Alectra Utilities’
ability to meet current and future customer needs through a range of
traditional and emerging solutions.
Operational - Prepare the distribution system for new technologies,
while controlling costs and optimizing system utilization.
Financial - Prudently invest in and maintain assets to provide
sustainable value through the optimal allocation of resources in
response to relevant risks, compliance requirements and performance
targets.

Be a focused, sustainable and Operational - Enhance operational effectiveness and system
flexible organization positioned to | performance in alignment with Alectra Utilities’ long term plans by
succeed in the evolving market, in | balancing the need for system renewal, system modernization and cost

Service organic growth
requirements.

Invest in our people and the energy industry and in the | mitigation.
processes to meet the face of increasing extreme Organizational - Develop diverse competencies to enable nimble
needs of our customers weather. adaptation to change, as driven by fact-based decision making and

business intelligence.

Organizational - Leverage and adopt technology solutions to increase
collaboration on an enterprise-wide basis and across Alectra Utilities’
service area.

Operational - Enhance operational effectiveness and system
Strengthen the development and | performance in alignment with Alectra Utilities’ long term plans by

and stakeholders.

engagement of employees. balancing the need for system renewal, system modernization and cost
mitigation.
Operational - Prepare the distribution system for new technologies,
Continuously optimize business while controlling costs and optimizing system utilization.
practices and processes to best-  ["Organizational - Leverage and adopt technology solutions to increase
in-class performance. collaboration on an enterprise-wide basis and across Alectra Utilities’

service area.
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5.3.1.3 ASSET MANAGEMENT PROCESS

As the third and final component of Alectra Utilities’ Asset Management Framework, the Asset
Management Process represents the operationalization of the utility’s asset management
practices, including the assessment of relevant drivers of investment needs, and the development
and optimization of investment plans in alignment with, and support of, the aforementioned

Corporate Strategic Goals and Objectives and Asset Management Strategy.

The Asset Management Process consists of the following four components, as illustrated in Figure
5.3.1 - 2, below:

¢ Identification of Investment Needs
e Capital Investment Portfolio Optimization Process
e Work Execution

e Continuous Improvement
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Figure 5.3.1 - 2: Asset Management Process
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A Identification of Investment Needs

The first component of Alectra Utilities’ Asset Management Process is Investment Identification,
which is driven in large part by the assessment of investment drivers, including customer priorities
and needs, at the outset to determine asset and system needs. Based on the identified drivers
and needs, Alectra Utilities develops business cases for potential capital projects and evaluates
all candidate projects in a consistent and uniform manner#*. This ensures that capital investment
needs across the entire service area are afforded equal opportunity to be assessed for selection
and funding through the final Five-Year Capital Investment Portfolio. As illustrated in Figure 5.3.1
- 3, the main steps of Investment Identification are the following: (i) identify investment needs
based on relevant drivers, (ii) categorize investment needs, (iii) identify solutions and determine
available technical alternatives, (iv) develop business cases, and (v) approval of business

cases.*®

44 The term “business case” as used in this section pertains to the documentation of each candidate capital
project, including investment drivers and needs, budget estimates, potential alternatives (including
recommended approach), and investment value and benefits (e.g., financial, reliability, risk mitigation). As
explained in this section 5.3.1 below and in section 5.4.1, these business cases and related workflows (i.e.,
successive reviews and approvals) are tracked and managed through the utility’s investment portfolio
software — CopperLeaf C55.

45 “Approval of business case” in this context refers to the approval of a candidate capital project’s business
case by the leadership of the relevant business unit. Following approval, the candidate project will be
included within the overall, preliminary capital investment portfolio that will then undergo optimization and
finalization. For clarity, approval at this stage does not mean the candidate project is selected for execution.
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Figure 5.3.1 - 3: Identification of Investment Needs Process
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A.l Identify Investment Needs

Alectra Utilities relies on the assessment of a range of investment drivers to identify potential

investment needs across the organization and service area. These drivers are categorized as:

o External drivers, which stem from factors that are generally beyond the utility’s
management and control, such as service obligations, regional planning requirements,
and regulatory compliance;

e Internal drivers, which stem from factors that are generally subject to the utility’s
management and control, such as corporate objectives, asset condition assessment, and
system performance and capacity constraints; and

e Mutual contributing influences, which are drivers that are generally attributable to a
combination of external and internal factors. Key mutual contributing influences are the
needs and priorities of Alectra Utilities’ customers, as identified through ongoing and DSP-
specific customer engagement. As summarized in section 5.2.1.5, customer needs and
priorities are the foundation of Alectra Utilities’ asset management and investment

planning activities.
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For clarity, while investment needs are ultimately prioritized through the Capital Investment
Portfolio Optimization Process, the drivers discussed below are not assigned specific rankings or
weight for purposes of evaluating potential investment needs.

A.1l.1 Customer Engagement — Phase 1 (Needs and Priorities)

Alectra Utilities engaged Innovative Research Group (‘Innovative Research”) to assist in
undertaking customer engagement specifically to support the development of the 2020-2024
DSP. With assistance from Innovative Research, Alectra Utilities completed two customer

consultations for this purpose.

The first consultation was to assess customers’ needs and priorities, which informed the
investment options that Alectra Utilities identified for the 2020-2024 period. This was conducted
in mid-2018 and Innovative Research delivered its findings (in the form of a summary “placemat”)
in September 2018.% Innovative Research’s overall finding was that, despite price concerns,
customers are generally willing to consider paying more to maintain a reliable system. Please
refer to Section 5.2.1.5, Part C for a detailed explanation of the methodology and outcomes from
the placemat consultation. Based on customers’ input and other Corporate Objectives, Alectra
Utilities prepared a preliminary set of potential investment portfolios for the 2020-2024 period. The
results of the first consultation directly informed and influenced the identification of investment

needs and decision-making throughout the Asset Management Process.

The placemat engagement indicated to Alectra Utilities that although customers are satisfied with
the current service, the top needs identified were either “nothing” or “lower rates”. To reflect the
concerns of rates, Alectra Utilities developed several solutions to mitigate the need for system
expansion and renewal of substation assets. As explained in more detail in Section 5.4.3, Alectra
Utilities developed solutions to mitigate the need to rebuild or construct new stations by enhancing
the use of monitoring technologies, investing in environmental protection measures and
strategically managing inventory on a consolidated basis. Alectra Utilities plans to focus

investment on renewing key equipment that is associated with controlling, monitoring and

46 The placemat is attached as Appendix CO1 - Placemat — First Phase of Customer Engagement.
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protecting core system assets, which equipment is deteriorated, obsolete and which adversely
affects reliability. In addition, investments in monitoring equipment, along with investments in oil
spill containment, will give rise to significant capital savings by enabling the company to defer
station renewal investments. Monitoring solutions provide operators with more real-time data,
which can be used to proactively manage performance through maintenance and to better identify
when and where station rebuilds or equipment replacements are necessary. Spill containment
systems enable the company to defer transformer replacements as Alectra Ultilities mitigates the
risks of environmental oil contamination and costly remediation. Without containment, Alectra

Utilities would be required to replace the transformers sooner.

In addition to mitigating the need to renew station assets, Alectra Utilities developed plans to
mitigate the strain on the system caused by expansion of growth. This will be done through
establishing additional feeder ties between legacy systems and balancing loads across its entire
service area. Alectra Utilities plans to make targeted investments in establishing additional
connections between adjacent legacy systems to assist the company in balancing loads more

effectively; thus, deferring the need for most of the costly system expansions.

Based on customer input, Alectra Utilities understands that, despite price concerns, customers
are generally willing to consider paying more to maintain a reliable system. In order to assess and
address this customer input, Alectra Utilities examined the factors driving the deteriorating trend
in reliability and determined that outages due to defective equipment, specifically failing
underground system assets, were the leading contributors. In order to reverse this trend and
maintain reliability levels, Alectra Utilities examined remedial alternatives and developed solutions
based on cable replacement and cable rehabilitation (using silicone injection technology) as

potential investments.

Alectra Utilities’ customers indicated that reducing the length of outages due to extreme weather
events was a high priority. In order to address this customer input, Alectra Utilities examined the
factors driving the increasing trend in outages due to adverse weather conditions and determined
that specific sections and equipment of the overhead system and stations were vulnerable to
catastrophic failure and prolonged outage durations in adverse weather conditions. In order to

reverse this trend and maintain reliability levels, Alectra Utilities examined remedial alternatives
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and developed solutions based on overhead system rebuild and addressing station facilities
installed below ground level and prone to flooding.

A.1.2 External Drivers

External drivers primarily stem from Alectra Utilities’ obligations toward customers, the public, and
other external stakeholders. As detailed in Table 5.3.1 - 4, these drivers give rise to mandatory
investments that must be undertaken by Alectra Ultilities to meet regulatory and legal
requirements, accommodate externally driven projects, meet customer service obligations, align

with regional planning needs, and ensure environmental integrity and public safety.

Distribution System Plan



1

Table 5.3.1 - 4: External Drivers

External Source

Regulatory

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.1 Asset Management Overview
Page 145 of 438

Investment Need Driver Description

Compliance with regulatory requirements, including
applicable codes, license conditions, design
standards, and Electrical Safety Authority (“ESA”)
requirements.

Public policy responsiveness.

Investments to ensure regulatory compliance are
mandatory.

Municipal, Regional and
Provincial Agencies

Relocation of facilities due to Municipal, Regional
and Provincial Government project requirements
relating to street lighting, road widening, new
subdivisions, water main construction, etc.
Investments to meet governmental requirements are
mandatory.

Environmental

Compliance with environmental obligations pursuant
to applicable standards and requirements of public
and government agencies.

Investments to ensure environmental compliance are
mandatory.

Customer Connections

Obligation to accommodate requests for connections
of residential, industrial or commercial customers.
Investments to connect customers are mandatory.

Regional Planning — Integrated
Regional Resource Plan (“IRRP”)
and Regional Infrastructure Plans
(“RIP”)

Investment drivers stemming from the outcomes of
regional planning activities.

Investments to meet regional planning requirements
are mandatory.

Public Safety

Obligation to identify and remediate hazards to
minimize risks and impact to public safety.
Investments to ensure public safety are mandatory.

A.1.3 Internal Drivers

Internal drivers of investments include Corporate Strategic Objectives, system performance

issues and risks, asset condition, capacity constraints, and employee safety concerns, as outlined

in Table 5.3.1 - 5:
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Investment Need Driver Description

Alignment with Alectra Utilities’ Corporate Strategic Goals and
Objectives (see Table 5.3.1 - 1), including the commitment to
meet the needs and requirement of the utility’s customers.

Performance Measures
(i.e. Key Performance
Indicators) / Service

Quality

Performance Measures and Service Quality targets (see
Section 5.2.3).

Risk Management

Investments to mitigate identified and unacceptable level of
risks related to compliance, system capacity, safety,
environmental, financial, reputational and information
technology capacity. (see Section 5.4.1).

Condition Assessment

Distribution asset health as determined from asset register
data, asset inspection findings, and asset condition
assessment.

Fleet asset condition based on deterioration, repair history,
service reports, mileage, engine hours, etc.

Building and property condition.

Investment needs relating to IT assets (including servers,
printers, plotters, and communications systems).

System Capacity

Need for transformation and distribution capacity expansions
based on short, medium and long-term distribution system
planning requirements.

System planning criteria relating to annual peak loading.

Asset Performance
(Reliability)

Trends and issues with respect to reliability performance
indices and metrics.
Worst-performing feeders and associated remedial needs.

Employee and Public
Safety

Capital investments arising from the ongoing review,
development and updating of safety-related policies and
procedures.

Required new infrastructure/equipment to eliminate unsafe
conditions.

Initiatives in response to specific safety-related issues or
industry innovations.

More specifically, a number of internal systems and analytical studies underpin the tracking and

derivation of data that inform relevant internal drivers, including asset data registers, asset

condition assessment, capacity/utilization assessment, and reliability performance studies, as

discussed below:
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A.1.3.1 Internal Driver Input — Asset Data Registers

This section highlights the various inputs, registers and systems that inform internal drivers of
investment needs under Alectra Utilities’ Asset Management Process. Collectively, asset
registers refer to the repositories that house all relevant information regarding Alectra Utilities’
diverse asset base. The following key systems are used to acquire, organize, update and maintain
these registers, as further explained below:

e Supervisory Control and Data Acquisition (“SCADA”) system;
e Geographical Information System (“GIS”) system;

¢ Qutage Management System (“OMS”);

e (Cascade system;

e Station drawing repository;

e FileNexus;

e ServiceNow Computer Information system;

¢ Fleet Management systems; and

¢ Facilities Management systems.

Through these tools, Alectra Utilities collects and tracks data regarding its distribution and non-
distribution assets. While different asset registers inform and help define the internal drivers of
investment needs, Alectra Ultilities structures and evaluates business cases according to a
uniform value framework to ensure consistency and commonality across the Asset Management

Process and associated investment decisions.

SCADA System

Alectra Utilities’ SCADA system provides real-time data on key field assets (e.g., stations,
automated switches, wholesale smart meters, etc.). Real-time monitoring of key assets enables
System Control Operators to observe asset status, control performance and configure the
distribution system to optimize performance as well as the supply of power to customers. Data
that is typically collected through the SCADA system includes equipment status (on/off), current
flow (amps) and alarms related to mission-critical station equipment (relay triggers). SCADA
stores historical and archived data (e.g., feeder loading data) which is utilized for engineering and

operational analysis (e.g., System Adequacy Assessment). Alectra Utilities utilizes its SCADA
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system to obtain data used as input into system utilization and capacity analysis, which are crucial
internal drivers for the Asset Management Process.

Geographical Information System (“GIS”)

Alectra Utilities’ GIS captures location and attribute data from multiple sources for each electrical
distribution asset, providing an accurate record of the entire distribution network and its
connectivity. This data is available internally, and many departments rely on the data to meet
operational, maintenance and design requirements. GIS data can be queried and extracted to
satisfy specific requests for information, such as those related to electrical asset connectivity, age

of assets, easements, inspection and testing records, and other asset data.

Approximately 70 percent of the input to Alectra Utilities’ GIS originates from capital work involving
asset additions. Examples include drawings for new subdivisions, new commercial and residential

installations, and capital works for road authority projects.

The remaining 30 percent stems from: operational sources (e.g., open points on feeders,
discrepancy verification); maintenance sources (e.g., attribute information arising from inspection
or maintenance); and other discrete sources (e.g., joint use, street lighting, land base,
orthographic imaging.).

Alectra Utilities uses its GIS system to obtain asset inspection and attribute data used as input
into the Asset Condition Assessment, a principal internal driver of system renewal needs in the

Asset Management Process.

Outage Management System (“OMS”)

Alectra Utilities” OMS performs the function of identifying, tracking, reporting on and assisting in
the restoration of power outages. In doing so, OMS uses the GIS connectivity model and inputs
from smart meters, SCADA, Customer Information System (“CIS”), Interactive Voice Recognition
(“IVR”) and manual input to provide a dynamic system and outage information and status. All
input on outage calls, whether collected automatically (e.g., from smart meters) or manually, is
grouped together to provide a dynamic picture of Alectra Ultilities’ distribution network
performance, including real-time outage notification alerts and reliability statistics. Accordingly,
asset performance reports (e.g., operations performance reports) are produced regularly for

senior management review. Alectra Utilities utilizes its OMS system to obtain system outage data
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used as input for system reliability and worst feeder performance analysis, which are the principal
internal drivers for the Asset Management Process. Please refer to 5.2.3 for a detailed explanation
of how Alectra Ultilities incorporates system reliability performance trends in identifying system

investment needs.

Cascade System

Alectra Utilities’ Cascade system is a Computerized Maintenance Management System which
enables the company to implement efficient and timely maintenance of substation assets (e.qg.,
transformers, switchgear, circuit breakers and relays). Alectra Utilities updates the Cascade
system with station-related real-time operational data (e.g., from SCADA), as well as from
inspections, equipment tests and equipment diagnostics. Station asset attributes are efficiently
documented by crews using handheld devices and computer notebooks. These allow for the
electronic sharing of operational data to and from Cascade. Advanced algorithms in Cascade
generate preventative maintenance orders and alerts based on operating conditions. Cascade
provides key station asset attribute data as an input for the utility’'s Asset Condition Assessment

of station assets, a principal internal driver into the Asset Management Process.

Station Drawing Repository

Alectra Utilities’ Station Drawing Repository (“SDR”) electronically stores engineering reference
drawings, including draft drawings, construction drawings, “as-built” drawings and archived
(superceded) drawings. The company’s Network Services and Network Operations divisions rely
on these drawings for their day-to-day work and access them through a file management system.

More specifically, the SDR stores drawings of:

e systems (e.g., telecommunications);
e transformer stations (civil, mechanical, wiring and electrical);
e municipal stations (civil, mechanical, wiring and electrical); and

e control centres (layout and schematics).

The Stations Design department manages the SDR, maintaining strict control over the process to
add, modify, or delete drawings. By maintaining a common set of electronically stored drawings,
accessible only through this managed database, Alectra Utilities ensures the accurate and

efficient creation, editing, and modification of drawings. The SDR system provides key attribute
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data for system and control centre assets as an input for the utility’s Asset Condition Assessment,

a principal internal driver of Alectra Utilities’ Asset Management Process.

FileNexus

Alectra Utilities’ FileNexus system is a data repository containing line-related project construction
drawings (i.e., for new services, new subdivisions, line relocations and line rehabilitations). For
the company’s Design, Construction and Operations groups that rely on this data for their day-to-
day work, FileNexus serves as a common repository to access all approved and as-built drawings
and related project documents. Each type of work and stage of project progress has an
established process flow that must be followed for adding, modifying, and deleting drawings.
FileNexus enables the utility to track line-related construction work, which is important information

for the assessment of investment needs via the Asset Management Process.

ServiceNow Computer Information Systems

As Alectra Utilities’ Information Technology Service Management system, ServiceNow provides
a harmonized asset management system to manage software/hardware tracking, licensing, and

compliance, in the following ways:

o Software: ServiceNow tracks software applications and versions installed across its
network. The data is used to reconcile the number of permitted licenses by vendors for
compliance and renewal purposes.

e Hardware: ServiceNow tracks Alectra Utilities’ IT hardware assets across its network.
Some hardware assets are not auto-discoverable on the network (e.g., monitors,
telephones), but are nonetheless tracked individually using ServiceNow.

e Configuration Item (“CI”) / Configuration Object Inventory (“COI”): ServiceNow manages
specific details, dependencies, and relationships within the utility’s IT architecture. For
example, Alectra Utilities’ email system has complex interrelationships and configuration
among a number of assets, including hardware, software, and proprietary information
(e.g., email data). Accordingly, a CI/COI captures a complete asset that represents “more

than the sum of its parts” and is used to manage system changes.
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Alectra Utilities utilizes its ServiceNow system to obtain information technology asset data used
as input to determine information technology renewal investments, a principal internal driver of

general plant investment needs in the Asset Management Process.

Fleet Management Systems

Alectra Utilities uses multiple fleet management systems, as well as its Enterprise Risk Planning
system, to track all key fleet asset-related data and attributes, which underpin the development

of fleet investment plans. Such data includes:

e assigned preventive maintenance schedule;

¢ mandatory annual, semi-annual, and quarterly inspections (as per regulatory and industry
standards);

e current fleet age and repair history; and

e mileage.

Alectra Utilities utilizes its Fleet Management Systems to obtain fleet asset data used as an input
to determine fleet renewal investments needs, a principal internal driver of general plant

investment needs in the Asset Management Process.

Facilities Management Systems

Alectra Utilities uses multiple facilities management systems, tools and as well as its ERP system,
to track significant facilities asset-related data and attributes, which underpin the development of
facilities assets replacement schedules and budgets. Specifically, Alectra Utilities leverages this

data to:
e Support facility asset condition assessments,

e Track and monitor facility asset maintenance activities and schedules to
identify trends,

e Derive long term facility asset renewal plans, and

e Store routine inspection results conducted by employees and third-party

service providers to ensure systems reliability and regulatory compliance.
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Alectra Utilities utilizes its Facilities Management Systems to obtain facility asset data used as
input to determined facility renewal investments needs, a principal internal driver of general plant

investment needs in the Asset Management Process.

A.1.3.2 Internal Driver Input — Asset, System and Reliability Assessments

In addition to the inputs derived from the above-described asset registers, internal drivers of
investments are also informed and defined by assessments relating to asset condition and system

capacity, as discussed below.

Asset Condition Assessment

This section of the DSP outlines Alectra Utilities’ Asset Condition Assessment (“ACA”) for
distribution assets. The ACA for non-distribution assets (i.e., General Plant assets) is discussed

in section 5.4.3.

ACA is the process of analyzing data from multiple sources to assess the condition of distribution
assets. Relevant data includes asset demographics, third-party testing programs, and field
inspections. Alectra Utilities utilizes the ACA as the basis for developing renewal investments and
making fact-driven, pragmatic investment decisions. ACA is an essential tool for ensuring that
Alectra Utilities’ distribution system does not deteriorate in reliability or pose safety hazards to the

public and workers.

In 2018, Alectra Utilities conducted a consolidated and harmonized ACA for distribution and
station assets. The ACA applied computational models to input data to determine the assets’
Health Index. The HI provides a quantitative indication of asset condition in a consistent manner
across each of Alectra Utilities’ predecessor utilities. Alectra Utilities’” ACA reflects the integration
of multiple data sources and the adoption of a common evidence-based framework, as illustrated
in Figure 5.3.1 - 4.

Distribution System Plan



a b WD

© 00 N O

10

11

12
13
14
15
16
17
18

19
20

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.1 Asset Management Overview
Page 153 of 438

Figure 5.3.1 - 4: Health Index Methodology: Inputs, Computation, and Outputs
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Each asset class is analyzed using a specific HI model, based on weighted inputs that quantify
asset condition in a consistent manner. The number and type of inputs vary by asset class and

are determined by available data and industry guidelines.

The advantage of an evidence-based Hl is the ability to gauge asset condition using a practical
and uniform analytical method. Having a standardized model ensures that all assets are assessed
in a consistent manner to guide asset management strategies and policies. The HI

inputs, models and results are stored and shared with subject matter experts (“SMEs”).

The complete document, is attached as Appendix D - Asset Condition Assessment — 2018.

Asset Capacity/Utilization Assessment

Alectra Utilities developed its current approach for assessing distribution and generation capacity
after a comprehensive review of the relevant practices and policies of its predecessor utilities. In
order to effectively account for service reliability, costs and risks on a consistent basis, Alectra
Utilities identified best practices for universal application across all rate zones, subject to certain
limitations due to legacy system constraints. This harmonized approach entails practices,
guidelines and criteria that are fundamental to ensuring the timely expansion of Alectra Utilities’

distribution system to meet customer load growth and contingency requirements.

Alectra Utilities employs 11 principles for planning the distribution system and determining the

capacity thresholds that trigger expansion investments, as discussed below:
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Alectra Utilities applies a deterministic N-1 network planning approach. Under this
approach, Alectra Utilities will be able to continue supplying connected loads when a
single major network station element is out of service until that station element is repaired
or replaced (hence, “N-minus-1”). This planning approach requires Alectra Utilities to
construct sufficient capacity redundancy into the distribution network to withstand a single
network station element outage without interrupting service to customers.

Alectra Utilities constructs and operates an “open looped” network design, which requires
multiple feeders to be interconnected via normally-open points. The utility can close these
points to create a circuit and re-route the flow of electricity to customers to maintain service
when an element of the network (e.g., a station transformer) fails or is otherwise taken out
of service. Where technically and economically feasible, Alectra Utilities will connect loads
of 500kVA or greater with a looped supply connection.

Alectra Utilities plans to interconnect legacy utility systems where feasible (i.e., create tie
points between legacy utility distribution systems) to increase system utilization, improve
reliability, improve resiliency, and provide back-up capability.

Alectra Utilities operates primary feeders (44/27.6/13.8/8.32/4.16kV) under normal
conditions (summer peak) to a maximum loading that isthe lesser of 2/3' egress cable
rating or 2/3™ of the 600 amp contingency rating.

Alectra Utilities operates primary feeders under contingency conditions to a maximum
loading rating of the lesser of the egress cable or 600-amp.

Alectra Utilities plans to implement triad configuration for substations when applicable (i.e.,
three substations interconnected through their secondary feeders, or two transformers at
a single substation site if interconnection to adjacent substations is not feasible).

Where a transmission system connected transformer station is required, Alectra Utilities
plans to continue building Dual Element Spot Network (“DESN”) transformer stations.
Alectra Utilities utilizes a 10-day Limited Time Rating (10-Day LTR) for transformer station
capacity planning criteria.

A transformer that exceeds its Oil Natural Air Natural (“ONAN”) rating (an indication that
the transformer is over the base rating) will trigger a review of substation loading, including
analysis of load transfers to adjacent substations, the loading impact of future growth, land
availability, resource availability, and other contingencies. Capacity augmentation will only

be considered when a transformer will exceed its respective maximum top-stage rating;
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ONAN for transformers with no fans, ONAF for transformers with single stage fans, or
ONAF/ONAF for transformers with dual stage fans.
10. Alectra Utilities will maintain a spare transformer (i.e., a mobile unit with multiple primary
and secondary configurations) to mitigate the risk of a prolonged station transformer loss.
11. Alectra Utilities will limit the construction of four-circuit pole lines by using two separate
double-circuit pole lines on both sides of a roadway, with switching ties for back-up. Where
dual pole lines are not permitted, Alectra Ultilities will pursue the strategic placement of

switching ties and concrete poles, or where prudent, the undergrounding of the feeders.

Capacity Planning and Assessment

Alectra Utilities regularly monitors and assesses short-term and long-term system capacity,
primarily through its annual load forecasting process and system adequacy assessment studies.
The process also includes Alectra Utilities’ ongoing coordination of and participation in regional
planning activities and generation connection assessments, together with Hydro One Networks
Inc. (“HONI”) and the Independent Electric System Operator (“IESO”). Please refer to Section
5.3.2 for a detailed outline of system capacity assessment and Section 5.2.2 for a summary of
completed and ongoing regional planning activities.

Load Forecast and System Adequacy Assessment

Load Forecast

Alectra Utilities produces an annual load forecast to reflect both short and long-term load
growth. The load forecast provides an important indication as to areas where additional
capacity will be required, including in connection with the need to account for contingency

scenarios, storm impact, and loss of supply.

Alectra Utilities is a summer peaking utility. Its load forecast is representative of normalized
weather conditions (extreme weather scenario is assumed once in every 10 years, and
normal weather is assumed once in every 2 years), historical load patterns, and expected
service growth based on the long-term growth plans of customers and regional and

municipal governments. The load forecast methodology also considers other relevant
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factors, such as the expected impact of Conservation and Demand Management (“CDM”)

programs, Distributed Generation (“DG”) and/or rate pricing structures or incentives.

Figure 5.3.1 - 5 illustrates Alectra Utilities’ load forecast process.
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Figure 5.3.1 - 5: Load Forecast Process
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System Adequacy Assessment

After completing the load forecast, Alectra Utilities conducts a system adequacy
assessment for its stations and feeders to ensure they can meet the projected load growth
and any contingency conditions. In alignment with applicable planning criteria, this
assessment takes into account currently available capacity and future needs in order to
arrive at identified needs and measures for capacity expansion.

Capacity Risk Mitigation

As summarized below, Alectra Utilities mitigates capacity-related risk through system
reconfiguration and load transfers, equipment enhancements, and station or feeder

expansion projects:

e System Reconfiguration and Load Transfers: Where feasible based on Alectra
Utilities’ analysis, system reconfiguration and load transfers are generally preferred
as the most cost-effective means of addressing the capacity shortfall.

¢ Equipment Enhancement: If system reconfiguration or load transfers cannot solve
the capacity shortfall, Alectra Utilities conducts an analysis to determine if increasing
the rating of equipment may be a feasible solution, either at the stations (e.g.,
retrofitting transformers with fans) or on the lines (e.g., line replacement to increase
ampacity).

e Station or Feeder Expansion Projects: If the capacity shortfall cannot be addressed by
the above solutions, Alectra Utilities would consider investment in stations and/or feeders.
Localized demand can generally be addressed by substation expansions, which are
typically coordinated with any planned renewal activities at the same site. Where a
transformer station requires greater capacity, Alectra Utilities coordinates with HONI and
the IESO at a regional planning level. Where HONI owns the relevant station, Alectra

Utilities may be required to make a capital contribution for any expansion or enhancement.

Additional details of stations and feeder expansion projects are found in Appendix A12 -

Lines Capacity Investment Summary and A13 - Station Capacity Investment Summary.

Distribution System Plan



~N o oA WD

00

10

11

12

13
14
15

16

17
18

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.1 Asset Management Overview
Page 159 of 438

Generation Connections

From their inception, electric distribution systems have been planned, designed and constructed
to serve loads with effective monitoring and protection. These systems were not constructed to
be able to connect with and manage a large number of distributed generators. Accordingly, the
amount of generation capacity that can be connected to the distribution system is constrained by
a variety of factors, such as supply feeder ampacity, power quality, equipment ratings, limits on

reverse power flow, and short circuit capacity at the transformer stations and substations.

Relevant assessments indicate that twelve of twenty-two HONI-owned stations are constrained
and cannot be connected to additional sources of renewable generation. However, apart from
these stations, there is sufficient capacity on Alectra Utilities’ distribution system to accommodate

expected renewable generation projects. Additional details are found in Section 5.3.4.

Assessment of System Reliability Performance

Please refer to 5.2.3 for a detailed explanation on the process Alectra Utilities uses to assess
system reliability performance and how such performance trends inform and drive investment

needs.

A.1.4 Mutual Contributing Influences

Mutual Contributing Influences refer to investment drivers that are attributable to both internal and

external factors, as provided in Table 5.3.1 - 6.
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Table 5.3.1 - 6: Mutual Contributing Influences

Mutual Contributing

Influence

Customer Needs and
Priorities

Driver Description

Customer engagement to identify and understand customer
needs and priorities regarding a wide range of services
provided by Alectra Utilities.

Incorporation of customer needs, priorities and related input in
the development of the DSP.

System Enhancements

Continuous improvements, including through the adoption of
more efficient processes and technological solutions.

Renewable Energy
Generation

Infrastructure upgrades to enable service connections of
Renewable Energy Generation (“REG”) projects.

Technical
Obsolescence

Replacement of obsolete equipment (e.g. assets that no longer
receive vendor support).

Financial

Prudent economical investment to minimize costs.

As described above and in section 5.2.1.5, customer needs, priorities and preferences are the

foundation of Alectra Utilities’ asset management process. For more details on the role that

customer engagement played in developing the capital plan in this DSP, please refer to those

sections and to the specific capital investment summaries in Appendices AO01 through A20.

A.2 Categorize investment Need by Driver

Pursuant to the OEB’s Filing Requirements for Electricity Distribution Rate Applications, Alectra

Utilities’ overall investment portfolio is categorized into four investment categories:

e System Access (“SA”): Investments to modify the distribution system, based on the

utility’s obligation to accommodate customer connections and comply with other mandated

service requirements.

o System Renewal (“SR”): Investments to replace assets or refurbish assets to extend

service life.

o System Service (“SS”): Investments to modify the distribution system to meet operational

objectives and future customer requirements.
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e General Plant (“GP”): Investments to modify, replace, or add non-distribution assets to

support the utility’s ongoing operations (e.g., facilities, fleet, information technology, etc.)

A.3 Identify Solutions and Determine Feasible Technical Alternatives

To develop candidate projects or initiatives in response to each investment need, Alectra Ultilities’
Asset Management Process involves the consideration and balancing of a range of inputs, as set
out below. The process also entails the consideration of alternative solutions, including non-wires
solutions, for each project or initiative, taking into account the cost and benefit of each feasible

alternative in terms of its expected risk mitigation potential.

e Asset register data;

e ACA criteria and results;

e Asset capacity utilization/constraint assessments;
e Inspection and maintenance data;

e Asset planning criteria;

e Standards-related needs;

e Safety-related needs;

¢ Reliability performance;

o Worst-performing feeder analysis;

o Analysis of feasible technical alternatives and project options (see below);
e Customer needs and preferences;

e Input from interdepartmental committees; and

e Cost and benefit assessment.

A.4 Develop Business Cases

After considering and identifying the technically feasible alternatives, Alectra Utilities develops a
business case for each candidate project to ensure that proposed investments are prudent,
justified based on value, scoped and documented in relation to the expected outcome, timing and
customer benefits. For investment needs where no feasible technical solution is available, Alectra

Utilities ensures that the relevant need or risk identified through its investment needs analysis is
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nevertheless mitigated through alternative approaches, including ongoing monitoring, inspection,
transfer of risk (i.e., procurement of warranty or insurance) or other appropriate risk management

solutions.

Based on the analysis of potential alternatives through the business case development process,
Alectra Utilities selects and documents the preferred option that is expected to deliver the
maximum total value as defined by Alectra Utilities’ Value Framework, which is explained in detall
in Section 5.4.1. Alectra Utilities determines the value of each candidate project with the aid of
the Copperleaf C55 software system, based on applicable Value Framework parameters (also
referred to as Value Functions) and comprehensive project inputs. All projects are valued (and
subsequently optimized, as outlined below and further described in detail in Section 5.4.1) based
on a Value Function, which weighs a number of Value Measures aligned to Alectra Ultilities’
Corporate Strategic Objectives and Corporate Risk Matrix (please refer to Section 5.4.1 for an
explanation of the Corporate Risk Matrix). As presented in Table 5.3.1 - 7, Value Measures
include benefits (e.g., Financial, Reliability, Customer Service), costs (OM&A Costs, Project Cost)

and risks (e.g., Financial, System Capacity, Safety).

Alectra Utilities utilizes the Value Function to establish each candidate project’s contribution
toward the company’s Corporate Objectives. Specifically, Alectra Utilities leverages benefit-and-
risk questionnaires designed to quantify the value of each applicable measure for every candidate
project. The questionnaires are reviewed by Alectra Utilities Asset Management team and
business units to ensure appropriate alignment with Corporate Objectives. Table 5.3.1 - 7 below
shows the mapping of Value Measures (which form part of the Value Function) in relation to the

utility’s Corporate Objectives and Risks.
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1 Table5.3.1-7: Mapping of Value Measures to Corporate Objectives and Risks

Value Measure Value Measure Corporate Objective/Risk
Category
Financial Capital Financial Benefit ¢ Optimizing Operations and
OMEA Financial Benefit Enhancing Customer Experience
OM&A Costs
Financial Risk ¢ IT Capacity Risk

IT Capacity Risk
Project Cost

Reliability Distribution System Capacity Risk | e Meeting Customer Needs
Reliability Benefit

¢ Financial Risk

e Optimizing Operations and
Enhancing Customer Experience
Reliability for Spares Benefit

Distribution System Capacity

Risk
Safety Safety Risk ¢ Safety Risk
Compliance e Compliance Risk

Compliance Risk

Customer Service | Customer Communication Benefit

Meeting Customer Needs

e Optimizing Operations and

mer Service Benefi ; '
Customer Service Benefit Enhancing Customer Experience

Environment Environmental Improvements
Benefit

Meeting Customer Needs

Optimizing Operations and

_ ) Enhancing Customer Experience
Environmental Risk
Environmental Risk

Regulatory Application Ready Organization e Ensuring Compliance Risk

Public and Reputational Risk e Reputational Risk

Employee ¢ Building Corporate Resilience
. Employee Wellness

Perception

Innovation e Optimizing Operations and

Technological Innovation Benefit . _
Enhancing Customer Experience
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In addition to scoring projects through the Value Function (i.e., capturing benefits and risks),
Alectra Utilities incorporates the following details into its capital funding requests and business

cases for further review and approval:

¢ the specific objective(s) to be achieved,

e background information on the current state of the asset(s) involved,;

¢ detailed analysis of the status quo, including the risk of not maintaining that status quo;

e review of possible alternatives (including financial analysis for each feasible alternative)
e detailed review of the preferred option (i.e. the value it brings and why it was chosen); and

e project duration and schedule.

A.5 Approval of Business Cases

Once a designated project lead initiates the CopperLeaf C55 business case approval workflow
process, the software system sends an automatic notification that the business case is ready for

review in accordance with the utility’s investment approval process.

B Capital Investment Portfolio Optimization

As shown in Figure 5.3.1 - 6, steps 6 through 10 demonstrate the process that Alectra Utilities
applied to establish and optimize the capital investment portfolio that will be submitted for final

approval by the Executive Management team.
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Figure 5.3.1 - 6: Capital Expenditure and Investment Portfolio Optimization Process
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B.6 Create Capital Investment Register

Alectra Utilities maintains a Capital Investment Register (“CIR”) as part of the CopperLeaf C55
system, serving as a clearing house for candidate capital investments with completed business
cases. More specifically, the CIR tracks all projects submitted for management review until they
are either approved for execution or rejected and removed from the CIR. The CIR captures all
relevant project parameters (e.g., new system feeder additions, customers affected, existing
feeders impacted, etc.), which enables Alectra Utilities to effectively and accurately evaluate key

aspects of capital investment projects, including scheduling and outage coordination.

B.7 Stakeholder Review

Once all the business cases are created in the CIR, Alectra Utilities proceeds with stakeholdering
the capital investment needs and solutions. As part of this process, the utility utilizes a Capital
Investment Steering Committee comprised of business unit leaders accountable for capital
investment implementation. This allows the utility to ensure that the capital investment portfolio

adequately addresses all the Corporate Considerations including risk mitigation, rate impact,
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customer impact, and Corporate Objectives. The stakeholdering process also considers how the

investment needs and solutions incorporate the needs, priorities and preferences from customers.

B.8 Optimize 5 Year Investment Portfolio

In order to optimize the investment portfolio, Alectra Utilities utilized the CopperLeaf C55 system
to run investment scenarios under multiple constraint conditions. The result of this modeling is
known as an “efficiency frontier” which represents the set of optimal investment levels that offer
the highest value for a defined level of risk. The efficiency frontier provided the Capital Investment
Steering Committee with an important perspective regarding trade-offs among investment
expenditure, risk and value. Please refer to Section 5.4.1 for a detailed explanation on the
application of the efficiency frontier in the development of the 2020-2024 Capital Investment Plan.
On the basis of relevant inputs, the Capital Investment Steering Committee is able to establish
the prioritization and pacing of all investments, in alignment with corporate objectives, customer
benefits, rate impact, investment needs, and compliance requirements. Please refer to Section
5.4.1 for a detailed explanation of the utility’s process for optimizing the 5-Year Capital Investment

Portfolio.

B.9 Phase 2 of Customer Engagement — Customer Preferences

The second phase of the customer engagement process focused on projects where Alectra
Utilities would be more likely to make changes in response to customer preferences. Specifically,
the engagement focused on a subset of projects that offered greater potential for pacing
adjustments in response to customer preferences, alongside some exceptional projects that are
distinct from the utility’s typical capital investment categories. Although all of the projects included
in the asset management process are necessary and provide value, Alectra Utilities generally has
a greater ability to control the pace of the projects included in the second phase of customer
engagement. Please refer to Section 5.2.1.5 Customer Engagement Part D for a detailed

explanation of the methodology and outcome of the second phase of customer engagement.

B.10  Finalize Capital Investment Portfolio

Upon the completion of the second round of customer engagement, Alectra Utilities considers
and incorporates investment-specific customer preferences, completes further stakeholder

reviews through the Capital Investment Steering Committee, and carries out further optimization
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to establish the final Five-Year Capital Investment Portfolio. Please refer to Section 5.4.1 for a
detailed explanation of the portfolio finalization process.

B.11 Incorporate Five-Year Capital Investment Plan into Financial Plan

Following the preceding step, the Capital Investment Steering Committee recommends to Alectra
Utilities’ Executive Management Team the Five-Year Capital Investment Portfolio which is then
incorporated in Alectra Utilities’ Five-Year Financial Plan for consideration and approval by Alectra
Utilities’ Board of Directors. Once the Financial Plan is approved by Alectra Utilities’ Board of
Directors, the projects and initiatives that make up the Capital Investment Portfolio are presented

to Alectra Utilities’ Program Delivery Group for work execution.

C Work Execution

Figure 5.3.1 - 7 illustrates the key steps in the Work Execution phase of Alectra Utilities’ Asset
Management Process, specifically: Portfolio Level Project Scheduling, Project and Work
Planning, Work Execution, and Project Monitoring and Control. During this phase, projects and/or
initiatives that form part of the approved Capital Investment Portfolio are completed according to

the approved business cases (including scope and budget).

Figure 5.3.1 - 7: Work Execution
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C.12  Portfolio Level Initiatives and Project Scheduling

Alectra Utilities utilizes the Primavera P6 software to ensure a standardized process for planning
and monitoring the progress of work execution. More specifically, this Integrated Planning and
Scheduling Solution (“iPass”) process provides a consolidated view of construction projects and
allocation of work across crews. The resulting benefits include enhanced ability to manage
construction projects and asset procurement, leading to increased customer satisfaction and

productivity improvements.

C.13  Project and Work Planning

By applying the iPass process, Alectra Utilities is able to estimate with reasonable accuracy,
based on best information available at the time, the length of time required for design and
construction. To minimize the risk of delays to construction starts, detailed designs are completed
at a minimum of four months prior to construction, so as to accommodate the processes for

obtaining all necessary work permits and scheduling resources and materials.

C.14 Work Execution

Alectra Utilities executes capital project design and construction through a combination of internal
resources and external contractors. The company has entered into multi-year engineering
procurement, and construction master service agreements to ensure resources and materials are

available to execute the scheduled work.

C.15 Project Monitoring and Control

The iPass process is an important tool supporting Alectra Utilities in executing all distribution
capital and maintenance work on-time and on-budget. The iPass process incorporates continuous

project control and monitoring capabilities, as highlighted below:

e Cost Performance Index (“CPI”): measures the utility’s ability to complete projects within
budget. Actual project costs are measured as a ratio of planned estimated costs. CPI-
related variances that exceed 10% are examined for mitigation and improvement.

e Schedule Performance Index (“SPI”): measures the utility’s ability to complete projects
within a specified duration. SPI is the ratio between the actual versus planned durations

of construction, with a target of a maximum 10% variance between the two. Where projects
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involve customer connections with an actual target date of completion, both the project
duration and expected completion relative to the target and schedule are measured.
Alectra Utilities places a high priority on the tracking of SPI for customer connection
projects, in support of its commitment to effectively manage and meet customer service
obligations, and allowing customers to better plan and manage their internal timelines in
relation to expected project completion.

Request for Change (“RFC”): Change requests (including associated quantity, value, and
approval time) are tracked and measured to ensure all changes to work scope, cost and
schedule are monitored. Ensuring that work is executed according to plan is crucial to
minimizing delays, material stock-outs and cost overruns. Alectra Utilities leverages the
information attained from the RFC measure to derive lessons learned to inform and

improve future project development, estimation, scheduling and implementation.

Continuous Improvement

As show in Figure 5.3.1 - 8, Alectra Utilities’ continuous improvement process features the

following components:

Review Work and Project Deliverable;

Reporting Performance Measures (i.e. Key Performance Indicators);
Develop Continuous Improvement Action;

Adjust Performance Targets; KPIs, Processes and Procedure; and

Update Value Framework.
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Figure 5.3.1 - 8: Continuous Improvement

[ ] A. Identification of Investment Needs Cammm
R X e Y L L L R R R L L L T
Il pe e ssssoIIIIIIIIIIIIiiiiiiiiiii:
) B. Capital Investment Portfolio Optimization Process .<—
R X X X e . . T I R e A L X T R A L L L T
B T A T X Y .
0 C. Work Execution P

19. Update Value
Framework

17. Reporting 18. Develop
Performance Continuous
Measures Improvement Action

16. Review Work and
Project Deliverable

A4

A4

20. Adjust
Performance Targets,
Process and
Procedure

Y

D.16  Review Work and Project Deliverable

On a monthly basis, Alectra Utilities monitors year-to-date and projected year-end expenditures,
identifying any deviations from plan and takes appropriate corrective actions (including the
initiation of a variance review where project spending is expected to materially vary from the
approved amount). Where required, projects can be scaled back, cancelled, or otherwise adjusted
to reflect the new circumstances and up-to-date information. The utility’s senior management
reviews program variances on a monthly basis and considers the approval of resource allocation

adjustment as may be required.

D.17  Reporting Performance Measures

As noted in relation to the Work Execution step (step 14) of the Asset Management Process,
Alectra Utilities’ Program Delivery Group monitors and reports on relevant project execution
metrics, including CPI, SPI and RFC. Alectra Utilities continuously monitors its capital work
implementation and reviews trends, observations and progress through ongoing Production and
Scheduling meetings held for each operational zone. The Program Delivery Group coordinates
these regular meetings to ensure that lessons learned from all the operational zones within the

utility’s service area are effectively communicated and addressed in a timely manner.
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D.18 Develop Continuous Improvement Action

On an ongoing basis, Alectra Utilities identifies process improvements or modifications (either to
an entire process or specific components). These changes may stem from lessons learned from
recently completed projects, or from shifts in priorities due to changing internal and external

drivers. Examples of events that may trigger continuous improvement actions include:

e Organizational changes;

¢ Mergers and acquisitions involving other local distribution companies;

¢ Major municipal, regional or provincial projects;

e Economic downturn (local or widespread);

¢ Changing regulatory requirements;

o Force majeure and emergency events (e.g., tornado, ice storms, wind storms, flooding,
fire); and

¢ Not meeting established goals and targets.

Where warranted, the need for improvements and underlying lessons will form part of the
considerations for purposes of affirming or refining the utility’s corporate vision, mission, values,
and asset management process (including the approach for selecting and prioritizing

investments).

D.19 Update Value Framework

The final step in the Continuous Improvement phase of the Asset Management Process
incorporates the learning from capital planning, corporate objectives and risks (listed in Table
5.3.1-7), customer preferences, work execution and project monitoring and control to assess the
Value Framework described in Part A — Capital Planning Process of this section. The goal of this
assessment is to calibrate the Value Measures to be used in the next Asset Management Process
cycle. In this step, Alectra Utilities’ Asset Management group gathers feedback from stakeholders
and project leads on the questionnaire used for scoring projects and determines if adjustments
and calibration are required to appropriately capture all relevant and up-to-date investment values
and measures. Alectra Utilities makes any required adjustments to the Value Framework in the

CopperLeaf C55 system, provides related training to all system users, and incorporates these
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changes into the Asset Management Process cycle going forward. Please refer to Section 5.4.1
for a detailed explanation of the Value Framework.

D.20  Adjust Performance Targets, Processes and Procedures

In order to ensure continuous improvement, Alectra Utilities tracks and monitors a number of
performance measures in relation to the Work Execution and Capital Planning phases of its Asset
Management Process with a focus on customer-oriented performance, cost efficiency and
effectiveness, and asset and/or system performance improvement. Alectra Utilities completes an
annual review of the performance measures to ensure the established targets are achieved in an
effective and consistent manner. Where appropriate, the utility identifies and adopts adjustments
to performance targets and/or improvements to relevant processes and procedures to foster

continuous improvement.
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5.3.2 OVERVIEW OF ASSETS MANAGED
5.3.2.1 SERVICE AREA AND CUSTOMERS

Alectra Utilities was formed by the merger of the three Greater Toronto and Hamilton Area (GTHA)
utilities, and the purchase of Hydro One Brampton, on March 1 2017. Following the formation of
Alectra Utilities, Guelph Hydro merged with Alectra Utilities on Jan 1, 2019. Alectra Utilities is the
largest municipal electrical utility in Canada. It serves 17 municipalities, from the city of St.
Catharines on the southwestern shore of Lake Ontario, to the town of Penetanguishene on the
southeastern shores of Georgian Bay. The service territory spans 1,827 sg. km, and Alectra

Utilities provides electricity to over one million customers in that area.

Figure 5.3.2 - 1 shows Alectra Ultilities’ geographic service area:
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Figure 5.3.2 - 1: Alectra Utilities’ Service Area
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Alectra Utilities’ service area has been organized into four operating areas. These operating areas

comprise the following communities:
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1) East — York Region (Vaughan, Markham, Richmond Hill and Aurora) and Simcoe County
(Barrie, Bradford, Beeton, Tottenham, Alliston, Thornton and Penetanguishene)

2) Central — Peel Region (Mississauga and Brampton)

3) West — Hamilton and St. Catharine’s

4) SouthWest — Guelph and the Village of Rockwood.

Alectra Utilities serves over 1 million customers with a non-coincident peak load of 5,517MW
(including Guelph) as of 2018.. Table 5.3.2 - 1 shows the customer counts and loads as of Dec
31, 2018. The majority of the customer count is residential (90%), however, they represent only
about 29% of the load.

Table 5.3.2 - 1: Customer Account and Consumption

Customer Consumption

11

12

13
14
15

Rate Class Count (kWh)

Residential 049 231 | 731838394848
General Service Less Than 50 kW 83.718 | 2660361304
General Service == 50 KW 13,794 | 12,612, 289,044
Large User 32| 2,685,576,528
Embedded Distributor(s) 1 3,402,773
Street Lighting Connections 228,924 115,948,218
Sentinel Lighting Gonnections 545 768,702
Unmetered Scattered Load Connections 11,277 42 555,586
TOTAL 1,287,522 | 25,439,286,145

5.3.2.2 POPULATION TRENDS

Steady population growth is expected in Alectra Utilities’ service area for the next twenty years.

Table 5.3.2 - 2 illustrates the forecasted population growth across major municipalities and

regions in Alectra Utilities’ service area for the period from 2016 to 2041.
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Table 5.3.2 - 2: Population and Household Growth Forecast — 2016-2041

Year Measure | Brampton | Mississauga Hamilton i'&%?; Cathzfr.ines
2016 Population 593,638 721,599 536,917 1,109,909 131,794 479,650 133,113
Households | 168,010 240,910 216,325* 366,160* 52,090 173,310 57,020
2021 Population 683,700 777,730 599,400 1,245,900 148,000 499,000 136,930
Households 189,520 252,230 228,850 408,880 59,200 194,300 58,330
2026 Population 755,710 808,260 634,300 1,349,200 158,000 537,000 142,560
Households | 210,860 265,660 245,645* 451,625* 63,200 216,030 59,720
2031 Population 811,970 842,070 669,900 1,457,400 169,000 575,000 150,590
Households | 227,610 279,140 262,450 494,380 67,600 236,760 61,120
2041 Population 890,000 920,020 740,700 1,683,600 191,000 659,000 167,480
Households | 250,460 307,470 298,400 559,160 76,400 281,500 |GGG
(;/f’ (NI 49.92% 27.50% 37.95% 51.69% 44.92% 37.39% 25.82%
opulation
% Increase 49.07% 27.63% 37.94% 52.71% 46.67% 62.43% 7.19%*
Households
Notes:
* This data is estimated by linear interpolation using available data
*x This percentage is based on households in 2031
1 All Population data for 2016 comes from: “Census Profile, 2016 Census”, Statistics Canada. URL:

https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cim?Lang=E

Brampton and Mississauga Population (2021-2041) and Housing (2016-2041) Data: “Region of Peel
2. Housing Strategy”, SHS Consulting, July 2018, URL:
https://www.peelregion.ca/planning/officialplan/pdfs/2018/2018-housing-strategy.pdf

Hamilton and York Population (2021-2041) Data: “Ontario Population Projections Update, 2017-2041",
Ontario Ministry of Finance, 2018, URL.: https://www.fin.gov.on.ca/en/economy/demographics/projections/
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Hamilton and York Housing (2016-2041) Data: “Greater Golden Horseshoe Growth Forecasts to 2041,
Hemson Consulting Ltd., June 2013, URL: https://www.hemson.com/wp-

4. content/uploads/2016/03/HEMSON-Greater-Golden-Horseshoe-Growth-Forecasts-to-2041-Technical-
Report-Addendum-and-Rev.-Appendix-B-Jun2013.pdf
Guelph Population (2031) Data: https://guelph.ca/business/economic-development-office/guelph-
5. quicksheet/
2031 Projected Population = 169,000
Guelph Population (2041) Data:
6. http://placestogrow.ca/index.php?option=com_content&task=view&id=430&Itemid=14
2041 Projected Population = 191,000
Guelph Housing (2016) Data: https://www12.statcan.gc.ca/census-recensement/2016/dp-
7 pd/prof/details/page.cfm?Lang=E&Ge01=CSD&Code1=3523008&Ge02=CD&Code2=3523&Data=Count&S
‘ earchText=Guelph&SearchType=Begins&SearchPR=01&B1=All&TABID=1
2016 Number of Households = 52,090
Guelph Population (2021-2041) and estimated Housing (2021-2041) Data: http://guelph.ca/wp-
8 content/uploads/
‘ 2012CommunityProfile.pdf
Avg. No. of people per household = 2.5 is used to calculate the future projections based on this report.
9 St. Catharines Population (2021-2041) Data: “How We Grow — Niagara 2041”, Niagara Region, URL:
) https://www.niagararegion.ca/2041/pdf/mcr-pic3-boards.pdf
St. Catharines Housing (2016-2031) Data: “Table 4-1: Niagara Region, Population, Household and
10. Employment Forecast by Local Minicipality, 2006 — 2031”, Niagara Region, URL:
https://www.niagararegion.ca/living/icp/pdf/2015/Table-4-1.pdf
Simcoe County Population (2021-2041) and Housing (2016-2041) Data: “Greater Golden Horseshoe
11 Growth Forecasts to 2041”, Hemson Consulting Ltd, Nov. 2012, URL: https://hemson.com/wp-
’ content/uploads/2016/03/HEMSON-Greater-Golden-Horseshoe-Growth-Forecasts-to-2041-Technical-
Report-Nov2012.pdf
12 York Region- Numbers indicated are for the entire York Region. Alectra Utilities service territory includes
’ Markham, Vaughan, Richmond Hill and Aurora.
13 Simcoe County —Numbers indicated are for the entire Simcoe County region. Alectra Utilities service

territory includes Barrie, Bradford, Thornton, Alliston, Beeton, Tottenham and Penetanguishene.
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Projections indicate that there will be significant increases in population and the number of
households in Brampton, the York Region and Guelph, as well as growth caused by intensification
and redevelopment in Mississauga and Hamilton.

Projections outlined in Table 5.3.2 - 2 indicate that an average population growth of 39.3%, and
an average growth of 40% in the number of households, is anticipated by 2041. Although Alectra
Utilities’ planned investments are based on localized growth projections in specific areas, this
overall trend suggests that Alectra Utilities will need to continue investing in expansion projects

to keep pace with the increasing growth in its service territory for decades.

The sustained growth in population and the number of households is expected to increase
demand for electricity. This increase will require Alectra Utilities to invest in stations and line
capacity projects, as well as new customer connections. Municipalities and transit authorities also
continue to build new roads and widen existing roads. This will require Alectra Utilities to continue
to invest in the installation and relocation of assets. New transit projects, such as the Mississauga
and Hamilton LRTs, and the GO electrification, will require Alectra Utilities to continue to invest in

transmission infrastructure to meet the growth in demand that this is expected to cause.

A Load Forecast (2019-2028)

Alectra Utilities’ service territory is not electrically connected. It is spread out over a vast
geographic area, with each operating area peaking on different days of the year. Therefore, for

capacity planning purposes, each area is analyzed, separately.

Figure 5.3.2 - 2 shows the historic non-coincident peak. The maximum non-coincident peak
recorded was 5,839 MW in 2014.

Alectra Utilities is a summer peaking utility and has a high correlation with the summer

temperatures. The non-coincident peak in 2018 increased by 6.47% as compared to 2017.

The summer of 2017 was cooler than normal. There were only 4 days when the weighted 3-day
average temperature was over 30°C in the summer. It was the eighteenth coldest summer in the

last 40 year period.

The summer of 2018 was hotter than normal. There were a total of 14 days when the weighted
3-day average temperature was over 30°C in the summer. It was the fifth hottest summer in the

last 40 year period.
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Figure 5.3.2 - 2: Historic Non Coincident Peak
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Figure 5.3.2 - 3 shows the projected non coincident peak demand from 2019 to 2028 under the
normal (1 in 2) and extreme weather (1 in 10) scenario. Alectra Utilities completes an annual load
forecast and system adequacy assessment based on the load forecast process. The load forecast
process can be found in DSP Section 5.3.1 — A.1.3.2 — Load Forecast and System Adequacy
Assessment.
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Figure 5.3.2 - 3: Non Coincident Peak Demand Forecast 2019-2028
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Alectra Utilities plans to expand and upgrade existing station and distribution systems to support

new connections to ensure that safe and reliable service is maintained for existing customers.

Investments to support the expansion of the distribution system and new connections are detailed

in Appendix A — Investment Summaries

e Appendix A02 - Customer Connections
e Appendix A12 — Lines Capacity
e Appendix A13 — Stations Capacity

5.3.2.3 CLIMATE TRENDS

Alectra Utilities monitors and assesses climate impacts to ensure that distribution system
investments continue to operate in a safe and reliable manner in light of climate and environmental
trends.

Since 2014, adverse weather has been one of the top four contributors to system average

interruption duration index (“SAIDI”) and system average interruption frequency index (“SAIFI”).
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Figure 5.3.2 - 4 illustrates the increasing number of outage events caused by adverse weather at
Alectra Utilities.

Figure 5.3.2 - 4: Customer Hours of Interruption Due to Adverse Weather Outages (2014-2018)

Customer Hour Interruptions Due to Adverse Weather
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From 2014 to 2018, Alectra Utilities experienced an 86% increase in customer hours of
interruption from adverse weather conditions. Alectra Utilities has determined that duration of
outage events from adverse weather is directly correlated to system endurance and resilience.
Alectra Utilities’ assessment of outage events caused by adverse weather indicates that
segments of the distribution system that are in poor or very poor condition are more susceptible
to failure as a result of adverse weather. Even if you remove 2018 as seen in Figure 5.3.2 - 5

illustrates the increasing trend in Customer Hours of Interruption (“CHI”) due to adverse weather.
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Figure 5.3.2 - 5: Customer Hours of Interruption Due to Adverse Weather Outages (2014-2017)
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In order to address this issue, Alectra Utilities has developed plans to mitigate the impacts of
storms. These plans include the renewal of the distributions system using present day standards,
investments in storm hardening initiatives, and the renewal of overhead distribution systems in
areas susceptible to adverse weather conditions. For example, investment in eliminating four

circuit poles are part of Alectra Utilities’ adverse weather mitigation efforts.

For a detailed analysis of weather impacts over a 30 year period for Alectra Utilities’ service
territory, please see Appendix N — Climate and Trend.
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5.3.2.4 SUMMARY OF SYSTEM CONFIGURATION

Alectra Utilities’ distribution system consists of stations, infrastructure, and distribution
infrastructure, which includes overhead and underground lines. The station infrastructure consists
of 14 Alectra Utilities Owned Transformer Stations (TS), and 65 HONI owned TSs which are
connected to the 230/115 kV provincial transmission grid. Alectra Utilities owns and operates 155
Municipal Transformer (MS) stations that further step down voltage to 13.8kV, 8.32kV or 4.16kV.
The distribution infrastructure consists of a total of 1,406 feeders, 99 at 44kV, 290 at 27.6kV, 701
at 13.8kV, 16 at 8.32kV and 300 at 4.16kV. As of December 2018, Alectra Utilities’ total overhead
circuit length is 5,406 km, and its total underground circuit length is 11,514 km.

Alectra Utilities’ service area has been divided into four operating areas. The operating areas are

further subdivided for planning purposes.

The four operating areas and the subdivided parts for planning are:
e East (2 planning parts — York Region and Simcoe County)
e Central (2 planning parts — Brampton and Mississauga)
e West (2 planning parts Hamilton and St. Catharines)

e Southwest (2 planning parts — Guelph and Rockwood)
A Alectra Utilities East

Al York Region

Alectra Utilities’ East service territory is divided into two distinct geographic regions: north and
south. As depicted in Figure 5.3.2 - 6, the south consists of Vaughan, Markham, Richmond Hill
and Aurora (York Region). York Region supplies Vaughan, Richmond Hill and Markham, mainly
through a 27.6 kV network.

There are three distribution voltages in York Region’s network: 27.6 kV, 13.8 kV and 8.32 kV. For
the most part, York Region is supplied from 27.6 kV voltage level to distribute electricity
throughout Markham, Richmond Hill and Vaughan. A small amount of load (approx.1.0%) is

supplied at 8.32kV or 13.8 kV from Municipal Substations (MS), including Aurora.

The 13.8kV and 8.32kV systems are fed from substations in Vaughan and Markham in the form
of isolated islands. As of October 2018, there are two 27.6kV/13.8kV substations and two
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27.6/8.32kV substations in Markham. There is one 27.6/8.32 kV substation in Vaughan. There
are no 13.8kV or 8.32kV systems in Richmond Hill. Aurora is supplied by five 44kV feeders
originating from Armitage TS in Newmarket and eight stations at 44/13.8kV.

Figure 5.3.2 - 6 depicts the Alectra Utilities’ (south York Region) distribution system.
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Figure 5.3.2 - 6: York Region Distribution System Overview
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A.1.1 York Region Municipal Substations

Figure 5.3.2 - 7 to Figure 5.3.2 - 9 provide the location of Alectra Utilities’ municipal sub-stations
for the York Region territory.

Figure 5.3.2 - 7: Aurora Substation Locations
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1 Figure 5.3.2 - 8: Vaughan Substation Locations
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A.2 Simcoe County

Alectra Utilities East Simcoe County is divided into five regions: Barrie, Bradford, New Tecumseth
(Alliston, Beeton, and Tottenham), Penetanguishene and Thornton.

A.2.1 Barrie

Barrie is supplied by three Hydro One owned and operated transformer stations: Barrie TS,
Midhurst T1/T2 and Midhurst T3/T4. Each transformer station consists of two transformers
operating in parallel. Barrie is currently supplied by fourteen 44kV feeders from the Hydro One
transformer stations: five from Barrie TS (13M7 to be in-service 2019), four from Midhurst T1/T2,
and five from Midhurst T3/T4 (23M22 and 23M27 to be in-service 2019). These 44kV feeders
service municipal substations (“MS”) and multiple customer-owned substations. The municipal
substations transform the 44kV sub-transmission voltage to distribution voltages of 4.16kV and
13.8kV. There are twenty-five municipal substations in Barrie; ten 13.8kV MS’s and sixteen
4.16kV MS'’s. Figure 5.3.2 - 10 shows the Barrie substation locations.

Distribution System Plan



EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.2 Overview of Assets Managed
Page 189 of 438

1 Figure 5.3.2 - 10: Barrie Substation Locations
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4 A.2.2 Bradford

Bradford is supplied by a Hydro One owned and operated transformer station, Holland TS.
Bradford is currently supplied by three 44kV feeders from Holland TS: 153M3, 153M4, and
153M10. These feeders also supply some Hydro One load outside of Alectra Utilities’ service

territory. These 44kV feeders service municipal substations and multiple customer-owned

© 00 N O O

substations. The municipal substations transform the 44kV sub-transmission voltage to a
10 distribution voltage of 13.8kV. There are four municipal substations in Bradford: MS321, MS322,
11 MS323, and MS324. Refer to Figure 5.3.2 - 11.

12

Distribution System Plan



© 00 N O O

10
11
12
13
14
15
16
17

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.2 Overview of Assets Managed
Page 190 of 438

Figure 5.3.2 - 11: Bradford Substation Locations
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A.2.3 New Tecumseth

New Tecumseth consists of three separate supply regions; Alliston, Beeton and Tottenham. For
distribution purposes, these three areas are considered separately because the distances
between them are too large for distribution feeders to be interconnected. All three areas are
supplied by one Hydro One owned and operated transformer station: Everett TS. Three 44kV
feeders are supplied from Everett TS: 138M6, 138M7, and 138M8. The 138M7 is dedicated to
Alectra Utilities to supply load in Alliston, while the 138M6 is shared by Alectra Utilities and Hydro
One to supply Alliston loads. The 138M8 is dedicated to Alectra Utilities to supply load in Beeton
and Tottenham. These 44kV feeders service municipal substations and multiple customer-owned
substations. The municipal substations transform the 44kV sub-transmission voltage to
distribution voltages of 4.16kV, 8.32kV, and 13.8kV. There are five municipal substations in
Alliston; three 13.8kV MS’s and two 4.16kV MS’s. There is a single 13.8kV municipal substation
in Beeton with two transformers on site. There are two 8.32kV municipal substations in

Tottenham. Refer to Figure 5.3.2 - 12 to Figure 5.3.2 - 14 for the substation location.
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1 Figure 5.3.2 - 12: Alliston Substation Locations
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Figure 5.3.2 - 13: Beeton Substation Locations
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Figure 5.3.2 - 14: Tottenham Substation Locations

Msg 34

\ A
s %
2
L) €
z g
MS835
Tottenham
uNe

a™

Distribution System Plan



© 00 N oo 0o b~ W N PP

[
O

[N
N

13
14

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.2 Overview of Assets Managed
Page 193 of 438

A.2.4 Penetanguishene

Penetanguishene is supplied from one Hydro One owned and operated transformer station,
Waubaushene TS. Penetanguishene is currently supplied by two 44kV feeders from
Waubaushene TS: 98M3 and 98M7. These feeders also supply some Hydro One load outside of
Alectra Utilities’ service territory. These 44kV feeders service municipal substations and multiple
customer-owned substations. The municipal substations transform the 44kV sub-transmission
voltage to a distribution voltage of 4.16kV. There are four municipal substations in
Penetanguishene: MS421, MS422, MS423, and MS424. There is also a Hydro One owned 8.32
kV substation in Penetanguishene that supplies Alectra Utilities’ load along Champlain Road with

a single 8.32kV feeder. Refer to Figure 5.3.2 - 15 for the substation location.

Figure 5.3.2 - 15: Penetanguishene Substation Locations
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A.2.5 Thornton

Thornton is supplied by one 8.32 kV feeder that is shared with Hydro One out of the Hydro One
owned and operated Thornton DS.

B Alectra Utilities Central

Alectra Utilities Central is divided into two regions: Brampton and Mississauga.

B.1 Brampton

The supply for Brampton is sourced from four Hydro One owned and operated 230kV transformer
stations: Goreway TS, Bramalea TS, Pleasant TS and Woodbridge TS, with secondary voltages
of 44kV and 27.6kV. Alectra Utilities owns and operates one 230kV transformer station

constructed in 2001 with a secondary voltage of 27.6kV (Jim Yarrow MTS).

Alectra Utilities connects the secondary of the transformer stations to its distribution system using
61 feeder breakers in total. Further step-down from the 44kV and 27.6kV sub-transmission
voltages is performed at 9 municipal substations to primary distribution voltages of 13.8V, 8.32

kV and 4.16kV, which are connected to the distribution system using 40 feeders.
The 27.6kV feeders supplying Brampton are divided into North, South, East, and West Sections:

o North West Zone bounded by Mayfield Road to the north, Highway 410 to the east, CN
Railway/Queen Street/Embleton Road to the south, and Winston Churchill Boulevard to
the west.

e South West Zone bounded by CN Railway/Queen Street/Embleton Road to the north,
Highway 410 to the east, Brampton City limits to the south, and Winston Churchill
Boulevard to the west.

e North East Zone bounded by Mayfield Road to the north (City limits), Highway 50 to the
east, Highway 407 / Clark Boulevard to the south, and Highway 410 to the west.

e South East Zone bounded by Highway 407 / Clark Boulevard to the north, Highway 50 to

the east, Brampton city limits to the south, and Highway 410 to the west.

Refer to Figure 5.3.2 - 16 and Figure 5.3.2 - 17 for planning sections and Figure 5.3.2 - 18 for the

substation locations.
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Figure 5.3.2 - 16: Brampton Planning sections

Note: 1) North West 27.6 Area supplied from Pleasant TS
2) South West 27.6 Area Supplied from Jim Yamrow TS
3) North East 27.6 Area Supplied from Goreway TS
4) South East 27.6 Area Supplied from Bramalea TS

The 44kV feeders supplying Brampton are divided into east and west Sections.

e West 44kV Area: This area covers of a small pocket of 44kV load in the Van Kirk Drive
area from Bovaird Drive to Sandalwood Parkway. The area is supplied by 44kV buses
from the Pleasant TS. The remaining West 44kV system load is located in the Dixie Road
to Bramalea Road area from Queen Street to Bovaird Drive.

o East 44kV Area: This older industrial area extends from Heart Lake Road to Airport Road,
and from Steeles Avenue to Bovaird Drive. The area is supplied by 44kV buses from the
Goreway TS, Bramalea TS, and Woodbridge TS. The 44kV load area combines smaller
residential and commercial with larger industrial zoning.
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Figure 5.3.2 - 17: Brampton Planning sections
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Figure 5.3.2 - 18: Brampton Stations
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B.2 Mississauga

Mississauga is further divided into North, South, East, and West planning sections. The
distribution system has voltages of 4.16/27.6kV,13.8kV/44kV, and 27.6kV. Refer to Figure 5.3.2
-19.

Figure 5.3.2 - 19: Mississauga Planning Sections
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All transformer stations are owned and operated by Hydro One where the voltage is transformed
from 230KV to either 44 or 27.6kV.

The Hydro One owned transformer stations are:

e Meadowvale TS

e Churchill Meadows TS
e FErindale TS

e TomkenTS

e BramaleaTS

o Woodbridge TS.

e Oakville TS

e Lorne Park TS

e Cooksville TS

At Alectra Utilities’ owned substations the voltage is transformed from 44kV to 13.8kV or from
16/27.6kV to 4.16kV. For the locations of the TS and MS locations, refer to Figure 5.3.2 - 20 to
Figure 5.3.2 - 25.
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Figure 5.3.2 - 20: Mississauga TS Locations (44 kV, 8/13.8 kV)
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Figure 5.3.2 - 21: Mississauga TS Locations (16/27.6 kV, 8/13.8 kV)
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Figure 5.3.2 - 22: Mississauga TS and MS Locations (North 16/27.6 kV)
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Figure 5.3.2 - 23: Mississauga TS and MS Locations (South 16/27.6 kV)
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Figure 5.3.2 - 24: Mississauga TS and MS Locations (West 44 kV, 8/13.8 kV)
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Figure 5.3.2 - 25: Mississauga TS and MS Locations (East 44 kV, 8/13.8 kV)
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C Alectra Utilities West

Alectra Utilities West is divided into two regions: Hamilton and St. Catharines.

C.1 Hamilton

Hamilton is supplied by 13 Hydro One owned and operated transformer stations. Each
transformer station consists of at least two transformers operating in parallel, supplying one or
more busses at 13.8kV or 27.6kV. These 13.8kV and 27.6kV feeders service municipal
substations (MS) and multiple customer-owned substations. The municipal substations transform

the medium voltage feeders to distribution voltages of 4.16kV and 8.32kV.

There are twenty-three municipal substations in Hamilton; twenty 4.16kV MS’s and three 8.32kV
MS’s. This number will decrease as Voltage Conversion projects proceed to remove the 4.16kV
and 8.32kV systems. Refer to Figure 5.3.2 - 26 for a list of stations map highlighting the layout

of the area.
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Figure 5.3.2 - 26: West (Hamilton) Stations
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C.2 St. Catharines

St. Catharines is supplied by four Hydro One transformer stations: Bunting TS, Carlton TS,
Glendale TS and Vansickle TS. Hydro One owns and operates these stations and each
transformer station supplies multiple 13.8kV busses via 2 or more transformers. From these
busses multiple 13.8kV feeders make up the distribution network in St. Catharines. The area has
recently completed voltage conversion of the older 4kV assets, unifying the network at 13.8kV in
2018. Refer to Figure 5.3.2 - 27 for the location of MS stations.
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Figure 5.3.2 - 27: West (St. Catharines) Stations
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1 D Alectra Utilities SouthWest
2  SouthWest covers two distinct areas, the City of Guelph and the Village of Rockwood. The City
3 of Guelph is provided by three Hydro One Transformer Stations (Hanlon TS, Cedar TS, and
4  Campbell TS) and one Alectra Utilities owned Transformer Station (Arlen MTS). Cedar TS,
5 Hanlon TS and Arlen MTS step-down 115kV transmission supply to 13.8kV while Campbell TS
6  steps-down 230kV transmission supply to 13.8kV for primary distribution feeders. In the Village
7  of Rockwood, supply is provided by two Alectra Utilities owned Municipal Substations (Rockwood
8 MSI1, Rockwood MS2). Both stations are supplied from 44kV feeders originating from Hydro One
9 Fergus TS and their primary distribution feeders are operated at 8.32kV. Refer to Figure 5.3.2 -
10 28 for location of TS and MS.
11
12 Figure 5.3.2 - 28: SouthWest Area
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5.3.2.5 ASSET INVENTORY

Table 5.3.2 - 3 and Table 5.3.2 - 4 show the asset inventory of station assets and distribution

assets. The age and condition of these assets are included in Chapter 5.3.3.

Table 5.3.2 - 3: Asset Inventory (Stations)

Operating Area

Asset Category

Central East West Southwest Total
Transformer Stations 1 12 0 1 14
Municipal Stations 76 54 23 2 155
All Stations 77 66 23 3 169
TS Transformers 2 24 0 2 28
Spare TS Transformers 1 2 0 0 3
MS Transformers 126 64 49 2 241
Spare MS Transformers 8 9 6 0 23
All Transformers 137 99 55 4 295
TS Circuit Breakers & 19 195 0 17 231
Reclosers
MS Circuit Breakers & 561 210 261 8 1040
Reclosers
All Circuit Breakers & Reclosers 580 405 261 25 1271
TS Switchgear 1 19 0 1 21
MS Switchgear 232 58 43 2 335
All Switchgear 233 77 43 3 356
HV Primary Switches (Sets of 3) 2 24 0 4 30
TS Station Capacitors 0 11 0 0 11
TS HV PMU ITs 0 36 0 0 36
TS SS Transformers 2 20 0 2 24
TS P&C Relays 32 304 0 19 355
(Microprocessor)
TS P&C Relays (Solid State) 0 48 0 0 48
TS P&C Relays
(Electromechanical) 0 26 0 0 26
All TS P&C Relays 32 378 0 19 429
MS P&C Relays 367 351 141 10 869
(Microprocessor)
MS P&C Relays (Solid State) 251 3 0 0 254
MS P&C Relays 380 3 56 0 439
(Electromechanical)
All MS P&C Relays 998 357 197 10 1562
All P&C Relays 1030 735 197 29 1991
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Table 5.3.2 - 4: Asset Inventory (Distribution Assets)

Operating Area

Asset Category Central

East

WES

SouthWest

Padmounted Transformers 31,337 37,525 6,593 4,032 79,487
Pole-mounted Transformers 7,713 8,620 13,812 1,978 32,123
Vault Transformers 5,208 3,897 4,034 206 13,345
Switchgear Total 1,182 1884 219 104 3,389
OH Switches 831 1,394 1,243 421 3,889
OH Conductors (length, km)* 6,075 6,710 2,546 1,069 16,400
Wood Poles 19,326 36,260 | 40,877 9,106 105,569
Concrete Poles 12,947 1,210 10,369 814 25,340
UG Primary XLPE Cables 9,776 8,380 | 2,393 1,089 21,638
(length, km)*

UG Primary PILC Cables

(length, km)* 1 0 409 0 410
UG Primary EPR Cables

(length, Km)* 0 0 91 0 91
UG Primary Cables Total

(length, km)*** 9,777 8,380 2,893 1,089 22,139

5.3.2.6 ASSET CAPACITY UTILIZATION

Alectra Utilities harmonized system planning philosophy has been developed as the result of a
comprehensive review of planning criteria, and the practices and guidelines of the predecessor

utilities. Best practices were adopted, while still respecting legacy system constraints.

The new system planning philosophy has been adopted, and planning practices have been unified
for all rate zones. The new planning philosophy takes into account service reliability, cost, risks,

and constraints of legacy utility systems.

The planning philosophy contains the methodology, technical applications, and other relevant
topics associated with the distribution system planning process. Practices, guidelines and criteria
fundamental to ensuring the timely augmentation of Alectra Utilities’ distribution system to meet

customer load growth and contingency requirements are outlined.

Below are the guiding principles for Alectra Utilities’ system planning, feeder and station capacity
thresholds.

47 Refers to conductor length and not circuit length.

Distribution System Plan
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Alectra Utilities applies a deterministic N-1 network planning approach. Under this
approach, Alectra Utilities will be able to continue supplying connected loads when a
single major network station element is out of service until that station element is repaired
or replaced (hence, “N-minus-1”). This planning approach requires Alectra Ultilities to
construct sufficient capacity redundancy into the distribution network to withstand a single
network station element outage without interrupting service to customers.

Alectra Utilities constructs and operates an “open looped” network design, which requires
multiple feeders to be interconnected via normally-open points. The utility can close these
points to create a circuit and re-route the flow of electricity to customers to maintain service
when an element of the network (e.g., a station transformer) fails or is otherwise taken out
of service. Where technically and economically feasible, Alectra Utilities will connect loads
of 500kVA or greater with a looped supply connection.

Alectra Utilities plans to interconnect legacy utility systems where feasible (i.e., create tie
points between legacy utility distribution systems) to increase system utilization, improve
reliability, improve resiliency, and provide back-up capability.

Alectra Utilities operates primary feeders (44/27.6/13.8/8.32/4.16kV) under normal
conditions (summer peak) to a maximum loading that isthe lesser of 2/3" egress cable
rating or 2/3™ of the 600 amp contingency rating.

Alectra Utilities operates primary feeders under contingency conditions to a maximum
loading rating of the lesser of the egress cable or 600-amp.

Alectra Utilities plans to implement triad configuration for substations when applicable (i.e.,
three substations interconnected through their secondary feeders, or two transformers at
a single substation site if interconnection to adjacent substations is not feasible).

Where a transmission system connected transformer station is required, Alectra Utilities
plans to continue building Dual Element Spot Network (“DESN”) transformer stations.
Alectra Utilities utilizes a 10-day Limited Time Rating (10-Day LTR) for transformer station
capacity planning criteria.

A transformer that exceeds its Oil Natural Air Natural (“ONAN”) rating (an indication that
the transformer is over the base rating) will trigger a review of substation loading, including
analysis of load transfers to adjacent substations, the loading impact of future growth, land
availability, resource availability, and other contingencies. Capacity augmentation will only

be considered when a transformer will exceeds its respective maximum top-stage rating;

Distribution System Plan



0 N o o b~ WN PP

10
11
12

13

14

15
16
17
18

19
20
21
22
23
24
25
26

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.2 Overview of Assets Managed
Page 214 of 438

ONAN for transformers with no fans, ONAF for transformers with single stage fans, or
ONAF/ONAF for transformers with dual stage fans.

21. Alectra Utilities will maintain a spare transformer (i.e., a mobile unit with multiple primary
and secondary configurations) to mitigate the risk of a prolonged station transformer loss.

22. Alectra Utilities will limit the construction of four-circuit pole lines by using two separate
double-circuit pole lines on both sides of a roadway, with switching ties for back-up. Where
dual pole lines are not permitted, Alectra Utilities will pursue the strategic placement of
switching ties and concrete poles, or where prudent, the undergrounding of the feeders.

Alectra Utilities uses a deterministic N-1 philosophy for planning the Transformer and Municipal
substations, which is consistent with practices adopted by utilities across Canada. The following
are the guidelines for determining the transformer loading for the Transformer and Municipal

substations.
A Station Utilization
Al Transformer Stations Utilization

The transformer limited time rating (LTR)*® is used as transformer loading guideline. The optimal
ratio of peak to limited time rating (LTR) is 90% to 95%. This leaves capacity for high loading
periods and to provide contingency capacity. Values that exceed 95% are not desirable.

The LTR rating is used as the transformer station loading guideline for the following reasons:

e If one transformer fails in a typical dual element spot network (“DESN”) station, the
remaining transformer will carry the load of the entire station. The transformer will lose 2%
additional life if it is loaded at its LTR rating for 10 days.

¢ Replacing the failed transformer with a system spare transformer takes approximately 10
days; and

e For atransformer outage longer than 10 days, the transformer loading must be brought to
its base rating. This can be accomplished by load transfers of above name rating to

adjacent stations or by load shedding.

48 The transformer load capability calculated on the basis of 140°C (for 65°C rise) maximum hot spot
temperature (ANSI Standard) and a 2% aging limit (HONI practice) is called “10 day Limited Time Rating”
(LTR). For a transformer with a 50-year life, the allowable loss of life, under contingency loading, is 2% per
year or 0.2% per day for 10 days.
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1 Figure 5.3.2 - 29 and Figure 5.3.2 - 30 illustrates the utilization of TS in 2018, with growth

2  projections to 2024 for the TS supplying the Alectra Utilities’ service area.

3 Figure 5.3.2 - 29: Alectra Utilities’ Owned TS Utilization

Alectra Owned TS Utilization
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5
6 Figure 5.3.2 - 30: HONI Owned TS Utilization
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8 For the two Alectra Utilities owned stations where the utilization is low; those are new stations
9 and new developments in the area will be adding capacity in the near to long term. One Alectra
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Utilities owned station TS (Jim Yarrow) is projected to be over the LTR by 2024. This station can
be offloaded by Pleasant TS.

There are six HONI owned stations that are projected to exceed the LTR rating. Alectra Utilities
continues to monitor the load, and there are opportunities available for load transfer to other
stations. Alectra Utilities continues to work with HONI and IESO to determine the long terms needs

in the area.

In summary, the Transformer assets are, or are soon to be, at optimal limits. They are being
prudently utilized.

A.2 Municipal Substations Loading

Municipal substations are supplied from 44kV, 27.6kV or 13.8kV circuits, and step down the
voltage to one of the three distribution levels: 13.8kV, 8.32kV, and 4.16kV. Each substation
typically has 2 to 4 feeders, supplying a combination of three-phase and single-phase loads.
Substation load back-up is required under contingency conditions (e.g., station equipment failure)
and non-contingency purposes (e.g., planned outage for maintenance or capital work). Under

these conditions, the substation load is transferred to adjacent substations via feeder ties.

A deterministic approach requires that supply is maintained during any N-1 contingency condition.
This requirement extends to substation planning to ensure that load associated with the loss of
the largest transformer element in the substation network can be maintained by adjacent
substations while remaining within the substations’ transformers contingency rating. The
contingency rating is determined by the cooling capabilities of the transformer, and is equivalent
to the highest cooling rating; i.e., ONAN (100% of base rating) for self-cooled transformer units,
ONAF (133% base rating) or ONAF/ONAF (166% of base rating) for transformer units with single
and dual stage fans, respectively. The ONAN is the base rating of the transformer without
additional cooling, while ONAF or ONAF/ONAF is the maximum permissible loading with single

or dual stage fans on the transformer.

Following the N-1 contingency criterion, the minimum substation transformer network
configuration required to maintain load across the system corresponds with two loading scenarios:
Two Substation Network or Three Substation Network. These are described in further detail,

below.

Distribution System Plan
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A.2.1 Two Substation Network

In a two substation network configuration with similar rating, the N-1 contingency criterion is only
satisfied if the substation transformers in the network are never loaded beyond 50% of the
contingency rating. If 50% is exceeded, the adjacent substation does not have enough capacity
to accommodate the entire load of the substation that experienced an outage. Any load
transferred from the out-of-service substation that is beyond the 50% threshold is considered

‘Load at Risk,’ as it exceeds the contingency rating, as illustrated in Figure 5.3.2 - 31, below.

Figure 5.3.2 - 31: Contingency N-1 Criterion for Two Substation Network

Load
at
Risk

A.2.2 Three Substation Network

In a network comprised of three or more substations, the N-1 contingency criterion is satisfied
even if substation transformers in the network are loaded beyond 50% of the contingency rating.
At a minimum, three substations are required to fully satisfy the N-1 contingency criterion when
exceeding 50% of the transformer contingency rating, thereby establishing the ‘Triad’

configuration, as illustrated in Figure 5.3.2 - 32 below.
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Figure 5.3.2 - 32: Contingency N-1 Criterion for Three Substation Network

The Triad configuration ensures that upon loss of a single substation transformer, the two
remaining transformers can accommodate the transferred load in addition to their own native load,
thereby mitigating any potential load shedding as a result of the outage. The Triad configuration
lends itself to either a network of electrically isolated substations, or to an interconnected network
of substations constrained by feeder connections with transfers limited by thermal limits or

nominal voltage thresholds.

Figure 5.3.2 - 33 illustrates the MS loading in 2018 and 2024 relative to the maximum rating.

Distribution System Plan



o 01~ WDN

\l

10
11
12
13

14

15

16

17
18

B

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.2 Overview of Assets Managed
Page 219 of 438

Figure 5.3.2 - 33: Alectra Utilities Municipal Station Utilization
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Figure 5.3.2 - 33 illustrates that the transformers are at optimal loading conditions to
accommodate the contingency transfers. There will be two stations, one in Bradford and
one in Alliston, which will be over the maximum rating. Alectra Utilities will be required to
augment the capacity at these stations.

Typical transformer station construction takes 3-5 years from inception to completion,
depending on whether adequate transmission facilities are available. Typical municipal
substation projects take 2-3 years from inception to completion. Alectra Utilities’ goal is to
identify transformer and municipal substation needs in time to ensure that sufficient lead
time is available for permit approvals, design, procurement, construction and the
commissioning of facilities before peak demand load exceeds available capacity. Please

refer to Chapter 5.2.1 section for load forecasting process.

Investments to support the expansion of Transformation (TSand MS) system are detailed

in Appendix A13 - Stations Capacity.

Feeder Loading

Alectra Utilities’ service territory is supplied by 1,406 feeders. Table 5.3.2 - 5 shows the inventory

of feeders as of 2018.
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Table 5.3.2 - 5: Asset Inventory (Distribution Assets)

No. of Feeders

4.16kV | 8.32kV | 13.8kV | 27.6kV | 44kV
300 16 701 290 99

Alectra Utilities’ planning philosophy specifies that the 44/27.6/13.8/8.32/4.16kV feeder loading
under normal conditions during summer peak will be the lesser of 2/3" egress cable rating or 2/3"
of the 600 amp contingency rating. During contingency conditions, the 44/27.6/13.8/8.32/4.16kV
feeder loading will be the lesser of the egress cable rating or 600 amps.

Alectra Utilities’ system configuration consists of open looped network design with multiple
feeders interconnected via normal open points. The 2/3" loading on the feeder ensures that in a
contingency condition, either planned or unplanned, the feeder can safely carry the load of the
other feeder.

Alectra Utilities conducts annual load forecasting and load balancing to ensure that feeders stay
within their normal loading limits. Additional feeder projects proposed each year is paced to match
timing of known development, considering available capacity, and expected load growth, net of
conservation and demand side management. Alectra Utilities designs and plans projects using a
phased approach based on feeder loading, funding availability and customer development
progress, which allows the utility to pace investments just-in-time for connecting new
developments while ensuring stable rates and maintenance of reliability for existing customers in

the area.

Some new lines require significant capital investment and take several years to build. They will

be built in phases to minimize the impact on rates and resources.

Figure 5.3.2 - 34 to Figure 5.3.2 - 38 shows the asset utilization of feeders and the associated

voltage class relative to the planning limits.
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Figure 5.3.2 - 34: 4.16kV Feeder Utilization

4.16kV Feeder Utilization
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W 2024 Utilization

Number of Feeders
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% Utilization

Figure 5.3.2 - 34 shows the utilization of feeders for 4.16kV relative to the planning limit. The
4.16kV is the lowest distribution voltage class in Alectra Utilities’ service territory. From 2020-
2024, the load growth on these feeders is projected to be minimal. The majority of these feeders
are within the planning limit, and within 2/3" of the loading criteria, and therefore during
contingencies, loads can be transferred between the feeders. By 2024, 43 feeders will be
decommissioned due to the voltage conversion program. There are no anticipated capital
investments related to 4.16kV feeder expansion over the DSP period.
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Figure 5.3.2 - 35: 8.32kV Feeder Utilization
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Figure 5.3.2 - 35 illustrates the utilization of the 13.8kV feeders. None of the 8.32kV feeders are
over the planning limit. By 2024, one feeder will be over the planning limit due to projected load
growth. Similar to the 4.16kV, Alectra Utilities plans to convert the 8.32kV to 13.8kV or 27.6kV.
By 2024, seven feeders will be decommissioned. There are no anticipated capital investments

related to 8.32kV feeder expansion over the DSP period.
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Figure 5.3.2 - 36: 13.8kV Feeder Utilization
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Figure 5.3.2 - 36 illustrates the utilization of the 13.8kV feeders. 18 feeders are currently over the
planning limit, and due to projected load growth, 47 feeders will be over 100% of planning limit by
2024. Alectra Utilities will manage the feeder loading by load balancing through distribution
changes, such as adding additional tie points and sectionalizing switches. Alectra Utilities also
plans to build additional feeders to augment existing feeders. The details can be found in

Appendix A12 — Lines Capacity.
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Figure 5.3.2 - 37: 27. kV Feeder Utilization
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Figure 5.3.2 - 37 illustrates the utilization of the 27.6kV feeders. Twenty-five feeders are currently
over the planning limit, and due to projected load growth, 59 feeders will be over the planning limit
by 2024. Alectra Utilities will manage feeder loading by load balancing through distribution
changes, such as adding additional tie points and sectionalizing switches. Alectra Utilities also
plans to build additional feeders to augment existing feeders. The details can be found in
Appendix A12 — Lines Capacity.
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Figure 5.3.2 - 38: 44kV Feeder Utilization
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Figure 5.3.2 - 38 illustrates the utilization of the 44kV feeders. Eleven feeders are currently over
the planning limit, and due to projected load growth, 16 feeders will be over the planning limit by
2024. Alectra Utilities will manage the feeder loading by load balancing through distribution
changes, such as adding additional tie points and sectionalizing switches. Alectra Utilities also
plans to build additional feeders to augment the existing feeders. The details can be found in
Appendix 12 — Lines Capacity.

The individual TS, MS and feeder loading with actual 2018 and forecasted 2024 peak for each of
the operating areas has been provided in Appendix O. Please refer to:

e Appendix O-01 - Stations and Feeder Loading Table — East

e Appendix O-02 - Stations and Feeder Loading Table - Central

e Appendix O-03 - Stations and Feeder Loading Table - West

e Appendix O-04 - Stations and Feeder Loading Table - Southwest
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C Building Facilities

Table 5.3.2 - 6 details the current-state of facility capacity (in square feet) and use at Alectra
Utilities.

Table 5.3.2 - 6: Current Building Envelopes

Address City

Building Building

Region Type (Sq. Ft)

2185 Derry Rd Mississauga Central Head Office 80,000

West

3240 Mavis Road Mississauga Central Service 125,000
Centre

175 Sandalwood Service

Parkway West Brampton Central Centre 154,000

161 Cityview Blvd | Vaughan East Office Building | 92,000

80 Addiscott Court | Markham East Service 107,000
Centre

55 Patterson Road | Barrie East Senvice 81,832
Centre

9801 Jane Street | Vaughan East Office Building | 22,601

55 John St North Hamilton West Office Building | 159,987

340 Vansickle . Service

Road St. Catharines West Centre 63,367

450 Nebo Road | Hamilton West Service 107,500
Centre
Service

395 Southgate Dr. | Guelph Guelph Centre 104,000
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5.3.3 ASSET LIFECYCLE OPTIMIZATION

Section 5.3.3 of the DSP outlines Alectra Utilities’ life cycle optimization approach for its
distribution system assets. Specifically, this section outlines the replacement, refurbishment and
maintenance strategies and practices that the utility applies to major asset classes to sustain and
maximize asset value. Lifecycle optimization practices for general plant assets (e.g., fleet and IT)

are discussed in section 5.4.3.
5.33.1 OVERVIEW

In managing its distribution system assets, Alectra Utilities’ main objective is to optimize asset
performance with due regard for system reliability, safety, cost, and customer service
requirements. More specifically, the utility’s approach to asset lifecycle optimization focuses on
deriving maximum value from its assets and minimizing total cost of asset ownership in a
sustainable manner, while delivering reliable service to its customers. In doing so, Alectra Utilities
considers a range of input parameters (including asset condition, asset functionality, loading,
current standards, and risk of failure) to determine if an asset is suited for continued service, or

requires refurbishment or replacement.

The integrated practices that underpin the utility’s asset lifecycle optimization approach involves
annual inspection, testing and maintenance programs (as discussed below), as well as resulting
capital investment planning (including business case development) and investment portfolio
optimization (as discussed in sections 5.3.1 and 5.4.1). Through its effective inspection, testing
and maintenance programs, Alectra Utilities is able to adequately capture asset-related
information to properly assess and prioritize asset replacement and refurbishment while balancing

operational maintenance costs and risks. At a high level, these programs include the following:

e Annual overhead distribution system inspections for transformers, poles, insulators,
switches, arrestors, and hardware attachments (e.g., guy wires, cross arms, and ground
wires).

¢ Annual underground distribution system inspections for transformers, bushings, elbows,
civil chambers, and pad mounted switchgear. It also includes detailed inspections of high
voltage electrical rooms (i.e. vaults) containing components such as transformers,

switches, cabling, doors, ceilings, drains, and internal lights.
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e Alectra Utilities normally performs station asset inspections on a monthly basis, with more
detailed inspections, testing, and maintenance activities taking place annually. In the
West, Central, South, and Southwest operating areas, observations and test results from
the inspections, testing, and maintenance activities are recorded using a combination of
hard copy and soft copy reports and observations are retained in different file systems. In
the East operating area, inspections, testing, and maintenance observations are entered

into a Computerized Maintenance Management System (“CMMS”).%°

Results from inspection and testing programs are important inputs to Alectra Utilities’ Asset
Condition Assessment (“ACA”)*°, which ultimately establishes Health Index (“HI”) values for

eleven major asset groups®.

The ACA is an analytical model that quantifies asset condition based on weighted inputs in a
consistent manner. The number and type of input parameters (based on applicable service
records, maintenance and inspection records, third party test results, and subject matter expert
(“SME”) input) vary depending on the specific asset class and available data. The weighting of

input parameters is based on the asset class, industry guidelines, and Alectra Utilities’ experience.

HI results support the effective planning and prioritization of asset refurbishments and
replacements. A planned replacement strategy driven by HI ensures that investments are directed

toward the appropriate needs. Figure 5.3.3 - 1 illustrates the main components of the HI model.

49 The CMMS receives real-time operational SCADA data, inspection data, test data, and for some
transformers, real time dissolved gas levels, which enable the flagging of station asset maintenance
requirements based on criteria set by Alectra Utilities’ Stations Sustainment Department. Outputs from the
CMMS are available to operational divisions (such as Station Sustainment and Protection and Control) for
purposes of responding to maintenance requirements that are triggered in respect of specific assets. Efforts
are currently underway to integrate this application for all stations across Alectra Utilities’ service territory
50 Refer to DSP Appendix D - Asset Condition Assessment - 2018

51 Distribution assets assessed: wood poles, concrete poles, overhead primary conductors, pole mounted
load interrupting switches, underground medium-voltage power cables, pad mounted transformers, vault
type transformers, pad mounted switchgear. Station assets assessed: power transformers, circuit breakers
station class switchgear
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Figure 5.3.3 - 1: Health Index Model
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The information that Alectra Utilities derives from its inspection and testing programs are imported
to its Geographical Information System (“GIS”). Overhead and underground plant is inspected
and evaluated against pre-set criteria, and results are recorded both manually on hard copies and
electronically using portable digital devices. Crews use computer tablets to carry out, and capture
detailed results from, inspections for each asset group. The results are validated against the GIS
asset records using an automated quality assurance and quality control process, and any
validation exceptions are identified and corrected prior to import into the GIS. This ensures that
Alectra Utilities is using the most accurate asset data when planning its asset lifecycle

optimization approach.

Alectra Utilities leverages the information obtained via inspections and testing to generate detailed
maps (using Microsoft Power BIl) that display inspection results. These specialized maps aid the
identification of asset clusters involving poor inspection results by asset type. Using an overlay
methodology, Alectra Utilities is able to display multiple asset types and the corresponding
inspection results, enabling engineering staff to assess areas of the system where rebuild options
may be preferable (compared to targeted asset replacement), and determine when to implement
maintenance activities to maximize asset useful life. Figure 5.3.3 - 2 below is an excerpt from an
overlay map. The map excerpt identifies cable segments in Very Poor condition (red line), which
have experienced multiple cable faults as well as padmounted transformer locations having a

Very Poor HI (blue triangles), identified to be replaced.
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Figure 5.3.3 - 2: Overlay map identifying Very Poor cable segments (Red Lines) and Very Poor

padmounted transformers (Blue Triangles)
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The HI results of the ACA are shown in Table 5.3.3 - 1. This table illustrates the HI of each major

asset class and the average age of assets in each class and identifies that a significant population

of primary XLPE cables have a Very Poor HI.
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Table 5.3.3 - 1: Health Index by Asset Class with Average Age

HI %

Asset Class Unit measure “ Average Age
Distribution UG Primary EPR Cables km 0.00 0.00 0.00 0.00 100.00 4
Distribution UG Primary PILC Cables km 2.68 1.46 0.97 2.19 92.70 36
Distribution UG Primary XLPE Cables km 11.07 3.51 4.41 6.70 74.30 22
Distribution Concrete Poles unit 1.80 3.30 5.43 37.95 51.52 23
Distribution Wood Poles unit 4.63 3.47 16.62 38.13 37.15 28
Distribution Overhead Conductors km 1.36 0.96 0.48 0.40 96.81 25
Distribution Overhead Switches unit 6.56 1.93 1.62 2.39 87.50 19
Distribution Pad-mounted Switchgears unit 8.35 8.94 5.05 9.06 68.60 44
Distribution Vault Transformers unit 1.35 0.77 21.63 2.78 73.47 27
Distribution Pole-mounted Transformers unit 1.57 1.59 5.93 34.64 56.27 20
Distribution Pad-mounted Transformers unit 2.12 0.01 13.53 18.54 65.80 17
Stations Switchgear unit 0.00 10.11 22.75 53.37 13.76 21
Stations Circuit Breakers unit 4.03 28.02 1.03 19.34 47.59 20
Stations Power Transformers unit 0.00 11.53 0.68 17.97 69.83 25

5.3.3.2 ASSET REPLACEMENT PRACTICES

Alectra Utilities’ asset replacement strategy includes a combination of planned and reactive
replacement practices. Asset replacement decisions are driven by a nhumber of considerations
and constraints, including asset failure, failure risk (i.e., due to asset deterioration), functional
obsolescence, asset performance trends, as well as alignment with applicable standards, capacity

requirements, and third party requests (e.g., roadway improvements).

Alectra Utilities’ distribution system includes certain asset populations that are high volume but
have a low failure impact, and other asset populations that are low volume but have a high failure
impact. Accordingly, the utility’s replacement strategy reflects the risk profile of its diverse asset
base and accounts for changing asset demographics over time. Proactive replacement is
appropriate where asset failures necessitate replacement to ensure public safety and to maintain
system reliability. In contrast, where asset failures pose little or no impact to public safety, the
environment or customer service, the relevant assets will be operated until failure and replaced
reactively. The decision to run to failure also takes into account redundancy, contingencies and
availability of spare units or components. For example, failure of distribution class transformers
have low impact on system reliability; therefore, they are generally operated on a run-to-failure
basis and replaced reactively upon failure. On the other hand, while certain distribution class
transformers may continue to perform their intended function for a period of time, asset condition

degradation (e.g., major corrosion, leaking oil) may be severe enough to warrant planned
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replacement to prevent environmental or safety impact. As another example, where a pole is
found with major degradation and poses a material risk to the public, it will be addressed
proactively to prevent the potentially serious public safety consequences of a pole failure. Table

5.3.3 - 2 summarizes Alectra Utilities’ asset replacement strategies for various asset classes.

Table 5.3.3 - 2: Summary of Distribution Asset Replacement Strategies with the 2020 to 2024 DSP
Period

Primary

Asset Class Replacement Comments
Strategy

o Alectra Utilities normally manages its distribution class
Distribution class _ . ,
transformer population on a run-to-failure basis and
pad mount, pole _ _ _
_ reactively replaces units when they fail. However, Alectra
mount and vault Reactive o _
. Utilities prioritizes units for planned replacement where
moun
they pose risk to public safety or the environment (e.g.
transformers _ o _
potential PCB contamination in the event of oil leak).
Alectra Utilities targets a specific population of 27.6 kV
air insulated switchgear for planned replacement due to
a known risk of flash-over events leading to unit failure.
Pad Mounted - g In addition, Alectra Utilities will replace oil insulated
anne
Switchgear switchgear that poses risks to safety and/or the
environment (e.g. potential PCB contamination in the
event of oil leak). See section 5.3.3.2A.2 Pad
Mounted Switchgear Replacement.
Alectra Utilities targets #6 and smaller overhead primary
conductor for planned replacements due to historical
Overhead primary ol g failures associated with this conductor type. The
anne
conductors replacement of other primary conductors takes place
either in conjunction with line rebuild investments or on a
reactive basis.
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Primary
Asset Class Replacement Comments
Strategy
Alectra Utilities’ strategy for pole replacement is driven
primarily by pole condition demographics and
Wood and - 4 replacement needs associated with legacy devices
anne
Concrete Poles supported by poles. Prioritization of pole replacements is
based on condition and criticality, in compliance with
CSA requirements.
Alectra Utilities implements two types of strategies in
Underground o _ ) ]
managing its XLPE cable population: (i) cables which are
conductors and o _
_ beyond end of useful life (i.e. 35 years) will undergo
accessories - . )
_ planned replacements; and (ii) cables which are less
primary Cross- Planned _ _
iinked than 35 years of age will be considered for cable
inke
rehabilitation. In the event that a cable fails while in
polyethylene . o . .
service, Alectra Utilities will repair the cable by splicing
(“XLPE”) cables
out the faulted segment.
Alectra Utilities currently replaces PILC cables reactively
Underground o _ o
due to low historical failure rates and minimal customer
conductors and . . _
_ outage impact. In the event of failure, PILC cables will
accessories — _
_ _ be removed and replaced with ethylene propylene
primary paper Reactive ] o
_ rubber-insulated (“EPR”) cables. Alectra Utilities
insulated, lead . _
expects to shift to planned replacement of PILC with
covered (“PILC”) o .
b XLPE cables when a significant proportion of the PILC
cables
population ages past useful life.
Alectra Utilities does not undertake planned replacement
Underground ) _
of underground secondary and service cables at this
conductors and _ _ _ ) _ o _
, Reactive time, given their relatively low reliability impact in the
accessories - low _
event of failure. Instead, these assets are replaced
voltage cables _ _
reactively upon failure.
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Primary
Asset Class Replacement Comments
Strategy
Alectra  Utilities plans its power transformer
, replacements based on Hl assessment (i.e., based on oll
Substation _ _ ) N
Planned guality, dissolved gas analysis, other condition-related
Transformers ) ) ) ) )
information) and with regard to input from stations SMEs
as well as integrated planning considerations.
Alectra Utilities plans its circuit breaker replacements
Substation Circuit - g based on HI assessment, incorporating condition-based
anne
Breakers information and with regard to input from stations SMEs
as well as integrated planning considerations.
Alectra Utilities plans its switchgear replacements based
Substation - g on HI assessment, incorporating condition-based
anne
Switchgear information and with regard to input from stations SMEs
as well as integrated planning considerations.
Alectra Utilities does not undertake planned replacement
of overhead main line secondary or service lateral
Overhead low . _ _ S _
_ conductors, given their relatively low reliability impact in
voltage Reactive _
the event of failure. Instead, these conductors may be
Conductors _
replaced as part of other planned projects such as
voltage conversions or pole line relocations.
Alectra Utilities undertakes the planned replacement or
refurbishment of utility chambers and equipment
Utility Chambers foundations based on relevant condition information (as
and Equipment - g determined through regular inspections). If material
anne
Foundation asset degradation is identified, Alectra Utilities will
Vaults execute refurbishment or replacement depending on the
extent of the deterioration. Chambers that collapse while
in-service are replaced or refurbished reactively.
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Primary
Asset Class Replacement Comments
Strategy
, Alectra Utilities primarily manages its submersible LBD
Submersible _ _ _
switches through reactive replacement. However, units
Load Break _ o .
. Reactive that are no longer functioning as intended and no longer
Devices (“LBD”) _ _ _
_ receive vendor support (e.g. vac-pac units) will be
Switches
targeted for planned replacement.
Alectra Utilities manages replacement of overhead line
switches through proactive and reactive replacement.
Switches will be replaced in a planned manner based on
Overhead Line 5 . HI. In some cases switches located within the scope of
roactive
Switches overhead line rebuilds may be replaced. The utility has
initiated a maintenance program involving the cleaning
and replacement of components that will prolong the life
of overhead switches.
A Planned Asset Replacement

Through planned asset replacement strategies, Alectra Utilities aims to mitigate the risk of asset
failure where such risk entails significant impact in terms of public or employee safety, financial
cost, system reliability, customer service interruption, environmental impact, and/or regulatory
consequences. The decision to replace an asset is typically driven by asset deterioration and
failure risk, failure rate, functional obsolescence, historical performance, alignment with applicable
standards, and planning and execution efficiencies. Furthermore, planned replacement is
appropriate where large volumes of assets are approaching end of life (i.e. when an asset no
longer performs its intended function in a reliable and economical manner or becomes functionally
obsolete). In this regard, Alectra Utilities uses condition data and failure rates for an asset class
to establish long-term failure projections. These projections are one of the factors used to
determine asset renewal quantities and the pace of investment required to sustain the particular
asset class at issue. This determination is a key part of Alectra Utilities’ overall asset lifecycle risk

management practices.
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Planned asset replacements are organized into initiatives and portfolios of investments, which are
paced to optimize resource allocation, minimize customer outages, minimize the need for reactive
capital work, avoid sudden increases in renewal investment (and potential rate shock), and

accommodate major procurement efforts.

Alectra Utilities identifies the need for planned asset replacement in the longer term (i.e., two
years or more) through the ACA process. It identifies the need for short term asset replacement
through ongoing maintenance and inspection activities, which help flag assets that are in a
deteriorated condition and in need of replacement within the next year (i.e., to maintain reliable
asset performance, mitigate public safety hazards, and minimize risk of environmental

contamination).

As part of Alectra Utilities’ overall asset management process, the ACA provides outputs
regarding asset condition (i.e., Hl scores) that, together with a range of asset needs drivers, inform

the utility’s strategic plans for sustainment and renewal investments.5?

Alectra Utilities conducts ACA to derive HI scores for each major asset class, which are calculated
using analytical models based on weighted inputs that quantify the condition of an asset in a
consistent manner. The result is an indication of the asset condition of each major asset
demographic across the HI spectrum from “Very Poor” to “Very Good”, as illustrated in Figure
5.3.3 - 3 below.

Figure 5.3.3 - 3: Health Index Categories

Health Index Categories

Health Index Range NN Poor Fair Good _VeryGood |

0 10 20 30 40 50 60 70 80 90 100
(%)

When identifying renewal investment needs, Alectra Utilities targets deteriorated assets (i.e.,

those assets in Very Poor and Poor condition) and develops an investment plan for each major

52 “Sustainment” is considered a form of renewal where options exist other than replacement (e.g.
reinforcing a deteriorated wood pole) other than outright replacement of an asset.
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asset class over the five year DSP planning period. In addition, Alectra Utilities assesses the asset
class failure rates over a fifteen year horizon beyond the DSP planning period to project the impact
of replacement rates on future asset demographics.>® This process enables Alectra Utilities to
more effectively manage investment renewal pacing in subsequent DSP planning periods, so as
to minimize significant fluctuations in investment needs, avoid sudden rate impacts on customers,
and ensure optimal resource planning. Having a long-term view of asset demographics allows the
company to more effectively optimize the value of planned capital investments according to
projected asset needs.

While the ACA is a key internal driver for purposes of Alectra Utilities’ asset management process,
a myriad of other internal and external drivers inform the identification of investment needs, as

shown in Figure 5.3.3 - 4 below and discussed in Section 5.3.1.

Figure 5.3.3 - 4: Asset Management Process Investment Drivers and Considerations

a) Phase 1 Customer Engagement
Customer Needs and Priorities

d) Mutual Contributing Influences
System Enhancement, Renewable Energy
Generation, Technical Obsolescence,
Financial, Emerging Technologies

c) Internal Drivers
Corporate Objectives, KPI, Risk Management,
Condition Assessment, Asset Performance,
Service Quality, System Capacity, Employee
Safety

v

Identify Investment Needs <

b) External Drivers
Regulatory, Region & Municipal,
Environmental Customer Connections,
Regional Planning, Public Safety

\ 4

SMEs evaluate distribution asset ACA results to determine system renewal needs. This forms the
basis for identifying technical solutions and developing business cases for proposed investments
to address the assets requiring attention in alignment with ACA results (as well as other relevant
drivers). Business cases are documented in the CopperLeaf C55 software system. Figure 5.3.3 -
5 and Figure 5.3.3 - 6 below illustrate the processes of identifying investment needs for distribution

and station assets, respectively.

538 These twenty year asset failure rates were calculated using the Typical Useful Life and Maximum Useful
Life as provided in the “Asset Depreciation Study for the Ontario Energy Board” prepared by Kinectrics Inc.,
Report No: K-418033-RA-001-R000 (July 8, 2010).
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Figure 5.3.3 - 5: Distribution Assets Condition Assessment

Identify Investment

Health Index | SME Review —»|
Needs

> Business Case (C55) || Investment Plan

Figure 5.3.3 - 6: Station Assets Condition Assessment

HealhIndex 1l Station Centric L SME Review |dentify Investment

. —| — Business Case (C55) —»  Investment Plan
Grouping Needs

CopperLeaf C55 is an important tool that facilitates the optimal allocation and pacing of the utility’s
investments across all categories. The optimization process accounts for the risks and benefits
of investments in conjunction with their present value. As a proven portfolio optimization solution,
CopperLeaf C55 anchors a uniform approach to Alectra Utilities’ analysis and verification of a
large number of capital projects with a significant annual spend across all operating zones. More
specifically, it allows a myriad of scenarios spanning multiple years to be modeled, so as to inform
the development of an optimal capital portfolio that balances financial and resource constraints
as well as investment benefits and risks in alignment with Corporate Strategic Goals and
Objectives (as discussed in section 5.3.1).

The CopperLeaf C55 application also provides a single repository for all capital investment

information which can be updated to reflect new information.

Pacing and prioritization of asset replacements follow different approaches depending on the
asset type. Pacing is time based while prioritization is based on relevant drivers, criteria and Hl

values for each asset type. These approaches are explained further in this section.

Al Distribution Transformer Replacement

Alectra Utilities’ in-service population of distribution class transformers totals 124,955 units. A
breakdown of the age demographics is provided in Figure 5.3.3 - 7. Distribution transformers are
vital to the provision of electrical service to Alectra Utilities’ customers, providing the end users
with utilization voltages from the primary distribution system. These transformers may be
padmounted, pole-mounted or submersible, and are configured as single-phase or three-phase
depending on the customer and type of load. Padmount transformers in the distribution system
range from single phase 50 kVA units typically supplying residential customers to three phase
3,000 kVA units supplying industrial customers. All three types of transformers are filled with

mineral insulating oil and employ sealed tank construction.
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Figure 5.3.3 - 7: Age Distribution of All Distribution Class Transformers
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Alectra Utilities’ asset management strategy for distribution class transformers generally follows
a run-to-failure approach, given that their failures pose relatively low impact on public safety, the
environment and customer service. However, the company will pursue planned replacement if, in
the course of inspections and normal operating activities, a transformer is found in a deteriorated
condition (i.e., a “Poor” or “Very Poor” HI score) that poses risk to public or employee safety (e.g.
corroded or damaged physical structure and compromised enclosure of energized components),
risk of environmental contamination (e.g. containing PCB or showing signs of leaking oil), or
identified to be overloaded. As shown in Figure 5.3.3 - 8, 2,998 transformers have been assessed
with a “Poor” or “Very Poor” HI score, which means they exhibit major degradation and give rise
to material environmental and/or safety risks. As such, they are proposed for replacement within
the DSP period.
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Figure 5.3.3 - 8: Health Index Distribution for All Distribution Class Transformers
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Alectra Utilities also carries out planned replacements of transformers that are frequently
subjected to loading beyond their nominal rating. In this regard, the company regularly performs
transformer loading analysis to identify overloaded units as potential replacement candidates.
Alectra Utilities also considers a unit’s condition and physical location (i.e., in terms of potential
access restrictions). For example, if a transformer is located in a difficult to reach location, such
that its failure would result in a lengthy repair process and customer outage, then the unit is more
likely to warrant planned replacement. In addition, if through inspections and normal operating
activities, Alectra Utilities identifies transformers of a unique design that is no longer supported

by standard inventories, then those transformers will be evaluated for planned replacement.

For larger three phase distribution transformers supplying commercial or industrial customers, the
reliability impacts of transformer failures could be significant. These transformers may be replaced
as they approach end-of-life or where frequent overloading is identified. In the latter case, the
replacement transformer would be sized according to relevant loading requirements. Together,
these replacement practices help minimize the impacts of transformer failures on Alectra Utilities’

customers.
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A.2 Pad Mounted Switchgear Replacement

Alectra Utilities’ distribution class padmounted switchgear units are used in the underground
distribution system to facilitate the connection of local distribution circuits to main line underground
feeder cable systems as well as interconnecting main line feeder circuits. Switchgear units are
used for isolating, sectionalizing, and fusing for laterals, and reconfiguring cable loops for
maintenance, restoration and other operating requirements. They enable the provision of service
to residential subdivisions and commercial/industrial customers via fused connections to main

feeder cable systems.

Alectra Utilities’ in-service fleet of padmounted switchgear totals 3,389 units, which include a
combination of older models of air insulated units, oil insulated units, and SF6 insulated units, as
well as newer technology solid dielectric units. These units may be manually operated, motor
operated on-site, or in some cases remotely operable via SCADA. Figure 5.3.3 - 9 illustrates the
age distribution of Alectra Utilities’ switchgear fleet.

Figure 5.3.3 - 9: Age Demographics for all Switchgear
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Figure 5.3.3 - 10 below shows the customer hours of interruption over the past five years due to
switchgear failures. Over the past five years, Alectra Utilities has replaced about 80 switchgear

units per year. However, there has been an overall increasing trend of customer interruption
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hours, which suggests that the recent rate of replacement is not sufficient to maintain stable
customer outage levels associated with switchgear failures. These units continue to deteriorate

over time and have been negatively impacting customer reliability.

Figure 5.3.3 - 10: Customer Hours of Interruption from Switchgear Failures (2014-2018)
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Switchgear degradation depends on a number of factors, such as condition of mechanical
components, contamination, moisture and corrosion. Through the ACA, Alectra Utilities derives
the HI scores of switchgear units based on specific forms of degradation, which are a major (but
not the only) input for purposes of calculating HI scores. In this regard, the HI models for
switchgear incorporate weighted degradation factors specific to the different types of in-service
switchgear. The Hl distribution for Alectra Utilities’ padmounted switchgear fleet is shown in Figure
5.3.3 - 11 below.
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Figure 5.3.3 - 11: Condition Demographics for Switchgear
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Alectra Utilities has identified two groups of legacy switchgear (25 kV air-insulated “live front”
switchgear, and oil-insulated switchgear) that pose significant reliability and safety risks due to

their condition, design and installation practices, as explained below:

e 25 kV air-insulated “live front” switchgear. The useful life of padmounted switchgear

ranges from 20 to 45 years with a typical useful life of 30 years.>* However, when installed
on the 27.6 kV distribution system (as they are in parts of Alectra Utilities’ underground
distribution system), these units have failed at service ages as low as 11 years. The
nominal voltage rating of these switchgear contributes to their reduced life span and
adversely impacts their ability to perform under abnormal conditions, leading to premature
failures. Environmental factors in southern Ontario have also led to earlier than expected
failures of these switchgear. While these units function relatively well in dry conditions,

southern Ontario’s environment presents many challenges that cause units to fail. In

54 Based on the “Asset Depreciation Study for the Ontario Energy Board, Kinectrics Inc. Report No: K-
418033-RA-001-R000 July 8, 2010".
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particular, high humidity, condensation from changing temperatures, and water in the
below-grade foundations when mixed with dirt and road dust all contribute to the formation
of conductive paths on the insulating components. Over time, these factors ultimately
reduce the switchgear’s insulating properties and lead to flashover and unit failure.

Oil-insulated Switchgear. Alectra Utilities also has a significant population of oil-insulated

switchgear in its underground distribution system. As the name suggests, these units are
filled with oil (over 1,500 liters in a typical unit), which operates as the switchgear’s
insulating medium. When these units fail, the oil can ignite and cause a fire, creating a
public and worker safety hazard. Many of these units are installed in public places and
adjacent to customers’ homes. Although the switchgear's oil tanks are sealed,
condensation of water vapor can lead to contamination of the oil (which occurs over time)
and can eventually lead to failure. In addition to the public and worker safety risks posed
by potential oil ignition and fire, oil leaks and environmental contamination, and resulting

site remediation, may also be potential consequences.

Alectra Utilities’ replacement strategy to address its population of deteriorating padmounted

switchgear focuses on four key aspects:

Safety and environmental risk: Units that pose safety risk (e.g., exposed energized parts,
risk of fire) or environment risk due to oil leaks (i.e., specific to oil insulated units noted
above) warrant the highest priority for replacement.

Asset condition: Units that are in “Very Poor” or “Poor” condition will be prioritized from the
lowest (i.e., the worst) to highest HI scores.

Project coordination: When switchgear units warrant replacement based on condition,
those located within the scope of planned projects (e.g., rebuilds) will be assessed to
determine whether they can be eliminated from the system altogether via design re-
configuration. If this is not a feasible option, the switchgear replacement may be scheduled
as part of the execution of the planned project. This strategy facilitates the optimal

allocation of financial and logistical resources.

Based on the above areas of focus, Alectra Utilities’ switchgear replacement strategy includes

the elimination of existing 27.6 kV air-insulated switchgear and oil-insulated switchgear of all

voltage ratings in coordination with system rebuild projects, where feasible. Alternatively, where
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coordinated execution as part of existing projects is not available, Alectra Utilities will proceed

with a replacement strategy based on the system operating voltage, as explained below.

For switchgear operating at 27.6 kV, air-insulated units will be replaced with standard 38 kV rated
solid dielectric units, thereby eliminating the risks associated with contamination and resulting

tracking and flashover events.

For switchgear operating at 15 kV or lower, Alectra Utilities will utilize 27.6 kV rated air-insulated

units for replacements, which are expected to perform reliably when operated at 15 kV or lower.

Switchgear investment pacing options are discussed in Appendix A10 - Underground Asset

Renewal.

A.3 Overhead Primary Conductors

Alectra Utilities’ overhead distribution system is comprised of conductors of many different sizes
and vintages. Certain sized legacy conductor types have demonstrated an elevated risk of failure,
and experienced failures that led to dangerous “wire down” incidents. The conductors involved
are vintage #6 or smaller, which typically remain in-service from older, lower voltage primary
systems (e.g., 4.16 kV and 8.32 kV) and are currently considered undersized. Due to the physical
properties of this conductor type and the cyclic nature of loading, these conductors become brittle
over time and can falil at particular junctions where conductors are supported or terminated. Due
to their overhead configuration, these conductors are exposed to weather events such as wind
and ice loading, which further increase their probability of failure. In 2017, one such conductor

failed and fell to the ground during a severe weather event, resulting in a fatality.

Undersized primary conductors (i.e., #6 or smaller) represent a significant risk to the public and
Alectra Utilities’ crews. As such, Alectra Utilities’ strategy is to perform planned conductor
replacements. The majority of undersized conductor replacements will be carried out in
conjunction with planned conversions of vintage 4.16 kV and 8.32 kV systems, which contain the
majority of these conductor types. Alectra Utilities pursues targeted replacement of undersized
conductors at locations that are outside the scope of near-term voltage conversion projects. See

Appendix A, Investment Summary A15 - Safety and Security
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A.4 Poles
Wood and concrete poles support Alectra Utilities’ overhead distribution plant and are critical to
the delivery of electricity to customers. The utility’s overhead distribution system includes 130,909

poles (105,569 wood poles and 25,340 concrete poles). Pole age demographics for wood and

concrete poles are illustrated in Figure 5.3.3 - 12 and Figure 5.3.3 - 13, respectively.

Figure 5.3.3 - 12: Wood Poles Age Distribution
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Figure 5.3.3 - 13: Concrete Poles Age Distribution
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Alectra Utilities’ planned pole replacement and refurbishment investments include Pole
Sustainment and Storm Hardening (Please see Appendix A05 — Overhead Asset Renewal). Pole
Sustainment involves the remediation of deteriorated wood and concrete poles that are in Poor
or Very Poor condition as determined through the ACA. Alectra Utilities will consider reinforcing
poles where practicable. However, poles that have deteriorated significantly will warrant

replacement, as well as poles that:

e are located in critical locations (e.g., highways, in proximity to railways, river crossings,
circuit dead-ends, and line angles);

e support transformers, switches, or telecommunication equipment;

e are in poor condition such that reinforcement will not remediate safety hazards or slow
the deterioration process (e.g. upper part of wood pole is in poor condition, or

significant deterioration of rebar in concrete pole).

Through the Storm Hardening investment, Alectra Utilities will replace wood poles that are likely
to experience catastrophic failures under adverse weather conditions. These investments are

further described below.

A.4.1 Pole Sustainment Investments

Pole Sustainment investments are primarily driven by HI results from the ACA process. Through
annual pole inspection and testing programs, Alectra Utilities assesses and monitors the condition
of its pole population, to ensure they remain in safe and serviceable while meeting applicable
safety and reliability requirements. Through these programs, Alectra Utilities collects data relating
to certain pre-defined condition attributes, which help determine pole condition and establish HI
scores for pole assets. These condition attributes are captured from pole testing (applicable to

wood poles) or visual inspections (applicable to wood and concrete poles).

Alectra Utilities’ selection and prioritization of pole replacement candidates begin with the
identification of deteriorated poles (i.e. those in Very Poor or Poor condition, as determined
through the ACA). Pole HI is condition based, and computed based on specific forms of
degradation identified through inspections and pole testing. Remaining pole strength test results
and visual indicators of condition (e.g., rot, decay, splitting, insect infestation, bending, and
leaning) factor into the HI models, which provide a means to differentiate asset condition across

the entire pole population. Once the utility identifies poles in the Very Poor and Poor condition
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for further action, it prioritizes poles for replacement or reinforcement starting with poles having

the lowest HI scores.

Condition attributes are weighted in order to derive the HI score. Figure 5.3.3 - 14 illustrates the
HI distribution of wood poles. Approximately 9% of Alectra Utilities’ wood poles are in Poor or
Very Poor condition. Figure 5.3.3 - 15 illustrates the HI distribution of the concrete poles.

Approximately 5% of Alectra Utilities’ concrete poles are in Poor or Very Poor condition.

Figure 5.3.3 - 14: Wood Pole Health Index Demographics
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Figure 5.3.3 - 15: Concrete Pole Health Index Demographics
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During the inspection process, crews assess various aspects of a pole’s condition. Key

degradation indicators for wood poles include:

e Remaining pole strength;
¢ Rot and feathering at the top of the pole;
e Shell and ground line rot; and

e Pole defects, including horizontal cracks or electrical burns.
Key degradation indicators for concrete poles include:

e Rusting/corrosion of the re-bars;
e Concrete spalling; and

¢ Mechanical damage.

Alectra Utilities plans to replace poles in Very Poor and Poor condition with concrete or wood
poles that conform to current standards. In this regard, the utility adopts industry standards from
the Canadian Standards Association (“CSA”) regarding overhead construction, namely CSA
Standard C22.3 No. 1-10%, which states: “When the strength of a wood pole structure has

deteriorated to 60% of the required design capacity, the structure shall be reinforced or replaced”.

55 Canadian Standards Association, CSA C22.3 No. 1-10 “Overhead Systems”, section 8.3.1.3.
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Alectra Utilities’ Pole Sustainment investments will support the utility’s ongoing compliance with

applicable requirements.

In prioritizing poles for replacement or reinforcement, the weight assigned to relevant criteria is

shown in Figure 5.3.3 - 16 below.

Figure 5.3.3 - 16: Pole Replacement Prioritization Steps
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The utilization of standardized metrics to score and rank pole investments allows Alectra Utilities
to target the most critical needs and ensure objectivity and consistency in the decision-making
process. Detailed discussions regarding the options analysis and pacing of the Pole Sustainment

investment are provided in Section 2.4 of Appendix A05 — Overhead Asset Renewal.

Distribution System Plan



N OO 0o~ WD

(00]

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.3 Asset Lifecycle Optimization Policies and Practices
Page 251 of 438

A.4.2 Storm Hardening

Storm Hardening investments target a specific population of Alectra Ultilities’ wood poles that carry
four circuits and are particularly susceptible to catastrophic failure during severe weather. While
these poles have sufficient strength to support the load of the four circuits under normal operating
conditions, storms and high wind events can result in high stress on these poles, leading to pole
failure and potential catastrophic and cascading failure of multiple poles. The failure impacts of

these poles are shown in photos found in Figure 5.3.3 - 17 to Figure 5.3.3 - 19 below.

Figure 5.3.3 - 17: Downed Overhead Line on Warden Avenue in Markham on June 17, 2014
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Figure 5.3.3 - 18: Failure of Legacy 4 cct Wood Pole on
Warden Avenue in Markham on June 17, 2014

Figure 5.3.3 - 19: Failure of Legacy Wood Pole on
Islington Avenue in Vaughan on October 15th, 2017

Alectra Utilities plans to replace these poles with standard concrete poles, which will provide
sufficient structural load rating and comply with the CSA’s ice and wind loading standards based
on non-linear pole loading analysis. This strategy retains the existing four circuit configuration,

Distribution System Plan



g A WO N BB

© 00 N O

10

11

12

13
14
15

16

17

EB-2019-0018

Alectra Utilities Corporation

2020 EDR Application

Exhibit 04

Tab 01

Schedule 01

5.3.3 Asset Lifecycle Optimization Policies and Practices
Page 253 of 438

which still carries the risk of four-feeder outages going forward if a concrete pole fails. However,
this strategy will significantly mitigate the probability of pole failures, and is the most feasible and
cost-effective option in terms of implementation (since it avoids the need for additional land rights
to site a new line). This option also entails the most aesthetic value, with every pole being built to

the same height and standard.

As shown in the above photos, failures of legacy wood poles carrying four circuits have resulted
in serious safety impacts (in addition to service interruptions). Should any of the remaining legacy
four-circuit wood poles in Alectra Utilities’ service area collapse, it would result in similar hazards

with all four feeders dropping to the ground, jeopardizing field crews as well as the general public.
Detailed discussions regarding the options analysis and pacing of the Storm Hardening
investment is provided in Section 3.4 of Appendix A05 — Overhead Asset Renewal.

A.5 Automated, Manual and Mini-Rupter Switches

Alectra Utilities’ distribution system includes 3,889 overhead switches of varying types and
configuration. Figure 5.3.3 - 20 shows the age demographics of this switch population, and Figure
5.3.3 - 21 shows its HI distribution.

Figure 5.3.3 - 20: Overhead Switches Age Distribution
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Figure 5.3.3 - 21: Overhead Switches Health Index Distribution
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The main switch types in Alectra Ultilities’ distribution system include: (i) SF6 and solid dielectric
insulated units with vacuum interrupters, (ii) air insulated load interrupter switches, and (iii) mini-
rupter switches. The first two types (i) and (ii) are both referred to as Load Interrupting Switches
(“LIS).

Alectra Utilities manages its fleet of overhead switching assets (i.e. the above-noted LIS units)
based on a combination of ACA HI results and findings from switch inspection and maintenance.
Alectra Utilities assesses all overhead LIS units in the Very Poor and Poor HI categories for further
action, and prioritizes these switches for replacement starting with those having the lowest HlI
scores. Switch location and HI results, which are known for all LIS assets, support the
determination of replacement candidates. The scope and volume of required replacement are
driven by a number of considerations, including HI results, switch type, manufacturer and
performance history. When evaluating replacement options and timing, Alectra Utilities considers
other factors, such as the location of the switch in relation to line rebuild initiatives and road

authority requests for line relocations.

As part of its switch replacements, Alectra Utilities evaluates if the switch is a candidate for
automation. Alectra Utilities may replace overhead LIS units with automated high speed circuit

reclosures, depending on the location of the LIS in relation to normal system open points. In
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addition, switch locations with high operating counts will also be considered for automation to
improve switching response time and reduce the requirement to dispatch a crew to operate a
switch. Normal system open points are identified pursuant to control room processes and are
positioned to balance the loading on feeder circuits. This approach enables load transfer from
one circuit to the opposite circuit at the normal open point, in the event that one circuit experiences
loss of power. Automation of switches at these normal open points will reduce service restoration
response time and minimize the requirement to dispatch a crew to operate the switch at the open
point.

Mini-rupter switches are legacy switching assets that are typically installed in vault rooms. First
installed on the distribution system in the 1970s, mini-rupter switches now pose significant
reliability and safety risks due to their deteriorated condition, lack of arc flash ratings, and
vulnerability to contamination resulting in switch failure. At the time of installation, these units were
one of very few economical solutions available for indoor switching; however, they no longer
conform to present day standards (including CSA arc flash requirements). Alectra Utilities has
experienced several failures of mini-rupter switches, with a number of failures resulting in arc flash
events. The risk of injury is significantly elevated as these switches are located in confined vault
rooms. To address this safety risk, Alectra Utilities has, through its standard work practices,
restricted the switching of mini-rupter switches under energized conditions, which is contrary to
the units’ intended function. This practice improves worker safety but increases customer outage

time and cost when the operation of these units is required.

Alectra Utilities manages its fleet of mini-rupter switching assets based on a combination of the
ACA Hl results and findings from switch inspection and maintenance. Alectra Utilities prioritizes
these switches for replacement starting with those having the lowest HI scores and evaluating if
any units are located within proposed cable remediation initiatives. Mini-rupter switches are
commonly replaced in conjunction with cable remediation and cable replacement initiatives where
opportunities exist to do so. Alectra Utilities replaces mini-rupter switches with padmounted
switchgear units, following the same practice described above for pad mounted switchgear
(Section 5.3.3.2, A.2 — Pad Mounted Switchgear Replacement).

Detailed discussions regarding the options Analysis and pacing of the switch replacement

investment is provided in Appendix AO5 - Overhead Asset Renewal.
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A.6 Porcelain Insulators

A number of legacy pole lines in Alectra Utilities’ service territory utilize legacy porcelain or first
generation polymer insulators to support overhead primary conductors. Such insulators of certain
vintages have experienced tracking, resulting in pole fires that caused poles to lose structural
integrity and fall to the ground. Figure 5.3.3 - 22 and Figure 5.3.3 - 23 illustrate pole fires impacts

caused by insulator tracking.

Alectra Utilities’ strategy with respect to these legacy insulators is to pursue planned replacements
either in conjunction with pole replacement projects or on a targeted basis if an existing pole
supporting the insulators is in good condition. Alectra Utilities replaces the legacy insulators with
current day standard polymer/silicone insulator units, with voltage ratings above the operating
voltage of the system on which the insulators will be installed. Overhead insulators for use on 44
kV and 27.6 kV systems will be rated at 69 kV. Overhead insulators for use on 13.8 kV system
voltages and below will be rated at 27.6 kV. The additional margin of protection offered by such
insulator voltage ratings will improve system reliability by mitigating the potential for insulator

tracking and resulting pole fires.
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Figure 5.3.3 - 23: Pole Fire Event Alectra Utilities

Detailed discussions regarding options analysis and pacing of the insulator replacement
investment are provided in Appendix A0O5 — Overhead Asset Renewal.
A7 Fault Indicators

Fault indicators are a crucial component of the distribution system in terms of locating faults,

improving outage response and reducing outage restoration times. They support the sustainment
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of reliable system performance and customer service, as well as the attainment of operational

efficiency gains.

Alectra Utilities’ distribution system includes various types of fault indicators, which were installed
by Alectra Utilities’ predecessor utilities pursuant to different practices in effect at the time. Some
geographical areas of the service territory have a large number of fault indicators, while others
have a smaller fleet or no fault indicators at all. Alectra Utilities plans to: (i) install new fault
indicators in parts of the distribution system that currently contain none, and (ii) replace older fault
indicators that are technologically obsolete and prone to malfunction.

A.8 Underground Conductor and Accessories

Alectra Utilities owns and operates over 22,000 cable km of underground primary cables of
various types, namely: cross-linked polyethylene (“XLPE”) cable, paper insulated lead covered
(“PILC”) cable, and ethylene propylene rubber-insulated (“‘EPR”) cable. This cable population is
critical to the delivery of localized electrical service as well as bulk power flows across the utility’s

service territory.

Figure 5.3.3 - 24 illustrates Alectra Utilities’ cable population in linear cable kilometers by cable
type and installation method. As illustrated, XLPE cables make up the vast majority (over 97%)

of the utility’s in-service primary cable population.

Figure 5.3.3 - 24: Primary Cable Population
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In order to manage the life cycle of its primary cable population, Alectra Utilities utilizes cable
performance statistics (e.g. failure rates and customer outage impacts) in conjunction with cable
HI results to identify risk and accordingly plan cable renewal investments. In 2018, Alectra
conducted an ACA for primary underground cables using HI models configured for each cable

type. The resulting HI distributions are shown in Figure 5.3.3 - 25 to Figure 5.3.3 - 27.

Figure 5.3.3 - 25: Primary XLPE cables Health Index Distribution
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Figure 5.3.3 - 26: Primary PILC cables Health Index Distribution
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Figure 5.3.3 - 27: Primary EPR cables Health Index Distribution
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A.8.1 XLPE Cable

As illustrated in Figure 5.3.3 - 25, Alectra Ultilities’ ACA identified 3,156 km of XLPE cables in the
Very Poor and Poor condition. The HI results were an important input for the determination of
cable failure risk. In addition, the utility compiles equipment failure statistics as shown in Figure
5.3.3 - 28, which illustrates the significance of XLPE cable and accessory failure rates on

customer outages compared to all equipment-related failures.

Figure 5.3.3 - 28: Hours of Interruption form Equipment Failures
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As illustrated above, failure of XLPE cable and accessories is the highest contributor to customer
hours of interruption. This is a reflection of the volume and vintage of XLPE cable currently in

service in Alectra Utilities’ service area.

To develop mitigation strategies that manage the failure risk of primary XLPE cable, Alectra
Utilities examined the history of the XLPE cable construction methods. Cable manufacturers
introduced the first-generation XLPE cables, which were constructed with stranded or solid
conductors, into the market in the late 1960s. These cables have inherent problems due to the

technology and capability of the manufacturing processes available at the time for these cables,
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which led to the ingress of impurities into the insulating medium. These impurities can become
triggers for the creation of water trees (i.e., small conductive paths in the insulation), which
eventually become electrical trees. This issue has manifested itself in insulation failures, resulting
in faults on primary underground cables. The susceptibility of these cables to water and electrical
treeing ultimately contributes to the partial discharge and eventual failure of the cable. As such,

legacy XLPE cables introduce significant reliability concerns for Alectra Ultilities.

Compounding the issue is that these first generation cables were originally installed in excavated
trenches on a direct-buried basis, with little or no separation between cables, and without any
additional mechanical protection that would be offered by a ducted installation. For this reason,
these cables are difficult to replace or repair when they fail. Unlike failed cables installed in ducts,
which typically can be entirely removed and replaced with brand new cable segments, failed
direct-buried cables can only be excavated and repaired via cable splicing in a reactive situation.
Such cable splices may introduce a potential failure point. This challenge was particularly salient
when repairs were required to replace faulty heat shrink splices experienced by several of Alectra
Utilities’ predecessor tilities, which caused significant reliability issues. Under this repair

approach, the original cable would still remain in service.

Manufacturing improvements and development of tree retardant XLPE cables in the late 1980s
have reduced the rate of insulation deterioration due to treeing effects. However, while tree-
retardant cables are expected to last longer than their first generation counterpart, the installation
standards used at the time had yet to improve, as these cables were also direct buried and

therefore similarly exposed to environmental factors.

Further improvements in cable manufacturing in the early 1990s led to the development of strand-
blocked XLPE cables, which are no longer susceptible to moisture ingress into the conductor. In
addition, Alectra Utilities began installing primary underground cables in ducts in the early 1990s.
As such, the life of the tree retardant or strand blocked in-duct cable is expected to be longer than

the tree retardant direct buried cables.

On average, Alectra Utilities experienced over 600 outages per year from 2014 to 2018 due to
XLPE cable failures, which increased at an average rate of 6% over the period. The corresponding
customer outage duration increased at an average rate of 8% per year since 2014. XLPE cable

outage frequency is illustrated in Figure 5.3.3 - 29.
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Figure 5.3.3 - 29: Number of Outages due to XLPE cable failure
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These cable failures resulted in significant number of customer-hours of interruptions as shown
in Figure 5.3.3 - 30.

Figure 5.3.3 - 30: Customer-Hours of Interruptions
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Alectra Utilities has attempted to address the increasing failure trends associated with XLPE cable
through its existing funding levels; however, as indicated by the increasing cable failure rates,
past expenditures have not adequately enabled the company to maintain cable performance at
acceptable levels. As shown in Figure 5.3.3 - 28 above, XLPE cables are the single largest
equipment-related cause of outages in Alectra Utilities’ distribution system. Failing direct-buried
cables are causing an increasing number of outages, which result in prolonged restoration efforts
and significantly impact the quality of service received by Alectra Utilities’ customers. Managing
the failure risk associated with its XLPE cable fleet is Alectra Utilities’ most pressing investment
need. To this end, during the 2020-2024 period, Alectra Utilities plans to gradually and
significantly increase its spending to rehabilitate (i.e. by cable injection) or replace XLPE cables
and related accessories that are either in Poor or Very Poor condition.>¢

A.8.2 PILC Cable

PILC represents a much smaller proportion of Alectra Utilities’ primary cables. PILC cables are
hermetically sealed with a lead sheath, protecting the cable from humidity and outside elements.
These cables can be constructed with a single conductor or multiple conductors. In Alectra
Utilities’ service territory, a majority of the PILC cables contain three conductors and are typically
installed in a 3.5-inch duct. Long term degradation mechanisms of PILC cables include corrosion
of the lead sheath and dielectric degradation of the oil impregnated paper insulation, leading to
insulation breakdown and localized failures. When PILC cable fails, the faulted portion is removed

and the remaining functional cables are spliced through and returned to service.

Alectra Utilities’ current practice is to replace PILC cables reactively upon failure, and closely
monitor PILC cable failure rates by segment locations. This is intended to identify PILC
performance trends to inform future planned replacements for this cable type. When replacing
PILC cables, Alectra Utilities replaces the faulted cable segment with three equivalently rated
EPR cables in existing duct, provided that the existing duct has minimum diameter of 3.5 inches.
Where this minimum diameter is not met, or if the duct is no longer useable (e.g., collapsed or
damaged), the entire duct and utility chamber system will be rebuilt and the end-of-life PILC cables

will be replaced with the larger diameter standard XLPE cable. The challenge associated with

56 Underground assets targeted for renewal have Very Poor or Poor HI scores. Detailed information on
Alectra Utilities’ ACA process is provided in DSP Appendix D - Asset Condition Assessment - 2018
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this approach is the availability of public right-of-way space where the PILC cables are currently

installed (e.g., along congested streets in the western part of Alectra Ultilities’ service territory).

A.8.3 EPR Cable

First introduced in the early 1960s, EPR cables are the smallest population of underground
primary cables in Alectra Utilities’ system. While costlier than XLPE, EPR insulation is recognized
for its superior flexibility and smaller diameter than equivalent XLPE cable. Alectra Ultilities’
practice is to use EPR cables as replacement for failed PILC cables. Because of the smaller
diameter, three EPR cables can be bundled together and fit within existing 3.5 inch ducts. Alectra
Utilities’ population of EPR cables are relatively new, with none exceeding 10 years in age. These
cables are replaced reactively upon failure, with no planned replacements at this time. A renewal
plan for PILC and EPR cable replacements beyond 2024 will be developed during this DSP

period.

A.8.4 Primary Cable Renewal Strategy

In developing its cable renewal strategy, Alectra Utilities recognized that its cable population
consists of different cable construction types, and accordingly explored different solutions to
mitigate the impacts of failing cables. Alectra Utilities also recognized that as these cables
continue to deteriorate, cable segments will move into lower HI categories (i.e., toward Poor and
Very Poor HI scores), and give rise to increasing failure risks. As such, and for the reasons
discussed above (particularly for XLPE cables), it is imperative that Alectra Ultilities address the

current fleet of cables in Very Poor and Poor condition.

Alectra Utilities’ renewal strategy includes cable replacement and cable injection investments.
Where feasible, the utility pursues cable injection as a lower cost solution that provides life
extension benefits to existing XLPE and TR-XLPE (non-strand-filled) cables without excavation

and replacement work, which can be both costly and disruptive for customers.

Alectra Utilities considers the following factors in deciding whether to pursue cable injection or

cable replacement in each case:

e Location of splices and proximity to each other. Splices located beneath landscaped and
hard surface areas may be costly to excavate and restore for purposes of cable injection,

which would render replacement more economically feasible.
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Number of splices within the segment. If a given cable segment has multiple splices,
replacement may be more economically feasible than excavating and replacing each
splice.

Location of cable (e.g. under a boulevard, under a sidewalk, under a roadway, under a
driveway). Cables located beneath landscaped and hard surface areas may be costly to
excavate and replace. In this case, cable injection may be more economically feasible.
Cable condition. Cable segments that have been tested and identified to be in poor
condition are more likely to require replacement.

Actual field conditions (i.e., ability to excavate, and cost of civil works required as part of

cable replacement).

In addition, specific criteria for choosing between cable replacements versus cable injection

include:

If the cable segment in question is more than 200 m in length and has no more than 3
existing splices, Alectra Utilities would excavate and remove the old splice with a new
splice.

If the segment is less than 200 m in length and has 4 or more existing splices, Alectra
Utilities considers the cable a candidate for replacement.

Third-generation TR-XLPE cable that is strand-filled cannot be injected, and therefore can
only be replaced.

Cables that are older than 35 years of age are not considered for injection.

As such, only a subset of the polymeric cable population in Area 2 is eligible for cable injection.

This subset of the population (shown as “Area 2” in Figure 5.3.3 - 33 below) includes only XLPE

and TR-XLPE (non-strand-filled) cables. With each passing year, the cable population that is

eligible for injection decreases as more cable exceeds 35 years of age, and thus more cable

segments must undergo replacement. Under a strictly time-based scenario, as of 2019, Alectra

Utilities will have 10 years to inject 5,169 km of eligible cable. Figure 5.3.3 - 31 below illustrates

the expected volumes of injection-eligible cable over the DSP planning period. The cable

population shown in Figure 5.3.3 - 31 will be assessed for suitability for cable injection as

described above.
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Figure 5.3.3 - 31: Available Cable Injection Population — Year over Year (km)
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Figure 5.3.3 - 32 below illustrates the HI distribution of XLPE cables, demonstrating a direct
correlation between cable age and condition. With a significant XLPE cable population already in
Very Poor condition, Alectra Utilities expects that continued cable deterioration will cause more
of its cables to shift toward Very Poor condition over the next five years. This impending wave of
aging and deteriorating XLPE cable, if not proactively addressed, will pose a significant reliability

risk for Alectra Utilities’ system and customers.
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Figure 5.3.3 - 32: XLPE Cable by Condition

900
800 =

700

600

B
500 n
400
300
200

e =m il
o Ilataans

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
Age

Cable Length (km)

EVERY POOR OPOOR OFAIR OGOOD MmVERYGOOD

The distribution of these XLPE cables by type is illustrated in Figure 5.3.3 - 33:

Figure 5.3.3 - 33: XLPE Cable by Type
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Figure 5.3.3 - 33 is further explained below:

Area 1 consists of non-tree retardant XLPE cables, which were installed prior to 1989 and

are in Very Poor condition;

Area 2

consists of tree-retardant direct-buried XLPE and non-tree retardant direct-buried

XLPE cables, which were installed from 1989 to 1993. These cables range in HI from Very

Poor to Very Good and include the subset of cable eligible for cable injection.

Area 3 consists primarily of tree-retardant or strand-blocked in-duct cables, which were

installed post-1993 and are in Very Good condition.

For each “Area” shown in the above graph, Alectra Utilities has considered the cable population

characteristics and the options available, as described below.

Area l

@)

Area 2

Area 1 consists of first generation XLPE cables, the majority of which are direct
buried and not installed in duct. Unlike failed cables-in-conduit, which can typically
be removed and replaced with new cable segments, failed direct-buried cables can
only be excavated and repaired via cable splicing in a reactive situation. The
installed splice may introduce a future failure point as well, particularly if the splice
is not perfectly installed.

These cables have also been in-service the longest, and have therefore
experienced more faults (and consequently, more repairs) than younger cables.
Alectra Utilities’ experience has shown that cables beyond 35 years in-service do
not tend to be materially improved by injection. As such, the strategy is to replace
these cables.

Cable accessories in this area are also of first-generation construction, and would

be replaced along with the cable.5?

57 For example, elbows on the 27.6kV system are “non-vented,” which have led to a partial vacuum
flashover when operated. Splices are heat shrink or first-generation cold shrink. Terminations may be hand
taped (not manufactured) which degrade faster than a cold shrink product.
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o The cables shown in Area 2 consist primarily of first generation XLPE cables that
are for the most part direct buried. Based on their younger age and fewer lifetime
repairs, some of these cables are suitable candidates for injection. However, not
all can be injected, due to the conductor used in the cables or the number of splices
that a specific cable has experienced over its lifetime. Alectra Utilities will
endeavour to test all cable segments eligible for injection in Area 2 and carry out
cable injection accordingly to alleviate the requirements for cable replacement,
while the older cables in Area 1 are being prioritized for replacement.

o With respect to cable accessories in Area 2, some are similar to Area 1 (i.e. older
assets), while others are of newer design that have eliminated the deficiencies of
the earlier versions.s® Cable accessories will be replaced in conjunction with the
cable injection or replacement process.

e Area3

o Cables in Area 3 are in Very Good condition and are not being considered for
investment in this DSP. However, Alectra Utilities notes that many of the cables in
this area are “strand-filled” and therefore not eligible for injection. When these
cables begin to deteriorate, replacement is the only feasible option. However, since
most of these cables are installed in ducts, Alectra Utilities anticipates that the

replacement will be less expensive than for older cables.

In short, Alectra Utilities’ cable renewal strategy is to mitigate the risk of large-scale primary cable
failures through a combination of cable refurbishment (using cable injection technology) and
standard cable replacement practices. The utility’s focus is to address cables in Area 1 and Area
2 in the immediate term, so as to be prepared for the wave of cables (i.e., the assets that continue
to age and deteriorate in Area 2 and particularly in Area 3) that will require proactive mitigation in
the future, as shown in Figure 5.3.3 - 33. More specifically, this renewal strategy includes the

following approaches:

o Replace XLPE cables that are 35 years or older, targeting the non-tree retardant vintage

category (i.e., cables shown in Area 1) during this DSP period.

58 Splices, elbows, and in some cases, terminations would have to be replaced during the injection process
as the fluid cannot flow through the legacy devices.
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¢ Inject XLPE cables that are less than 35 years, targeting certain non-tree retardant, and
tree-retardant and direct buried vintage categories (i.e., cables shown in Area 2) during
this DSP period. XLPE cables that are candidates for injection will be tested during the
preliminary injection preparation phase to determine eligibility. Those found not eligible for

injection will be replaced.

After determining the XLPE cable segments that warrant renewal as part of this DSP, Alectra
Utilities prioritizes the execution of replacement or injection work in accordance with the process
shown in Figure 5.3.3 - 34.

Figure 5.3.3 - 34: Cable Renewal Prioritization Process

Cable
Prioritization

Cable Selection

First level of prioritization is by Health
Index. The average health index is
calculated for each zone or city grid.
Prioritize areas with the lowest average HI.

Cables with HI
categorized as Poor Health Index
and Very Poor are
selected for cable
renewal.

Second level of prioritization is number of
Age > 34 years Replace cables outages within an area. Determine number

Outage events of outages due to cable fault in each zone
or city grid. Prioritize areas with the
highest number of outages.

Consider for cable
L EELT Third level of prioritization is fault rate.
Fault rate is calculated by dividing the
Fault rate number of faults by the product of total
(fault/100km/yr) length of cables in 100 km and number of
years of available fault data within an area.
Injection Prioritize areas with the highest fault rate.

criteria met?
Inject cables

In connection with the “Injection Criteria Met?” step shown in the flow chart, Time Domain
Reflectometer (“TDR”) testing is performed to identify cable splices and neutral corrosion as well
as estimated splice locations along the cable run. The TDR test is executed prior to cable injection
to assist Alectra Utilities in deciding which cable segments will be cable injected or replaced.
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Alectra Utilities assesses and implements cable renewal investments by geographical areas, so
as to seek opportunities for efficiency savings (e.g., reduced logistical costs). In some cases,
targeted cable replacements are carried out where warranted based on individual cable
performance. As shown in Figure 5.3.3 - 34 above, the prioritization of cable renewal projects by

geographical area takes into account the following main criteria:

1. HI Score: The HI scores of all the individual cable segments located within a geographical
area are averaged. All areas are ranked from lowest (or worst) HI average scores to
highest (or best).

Outages: The areas will be ranked by number of outages caused by cable faults.

3. Fault Rate: The areas will be ranked by their respective fault rate, which indicates the

average rate of faults occurring on a per-km and per-year basis.

Detailed discussion regarding options analysis and pacing of the cable replacement investment
are provided in Section 2.4 of Appendix A10 — Underground Asset Renewal

A9 Station Assets

Alectra Utilities’ station infrastructure is critical to the transformation of high voltage supply from
the transmission system to distribution voltage supply. Alectra Utilities has 14 transformer stations
(TS) and 156 municipal stations (MS). TSs are supplied from the transmission grid at 115 kV or
230 kV, where MSs are supplied from the low side of TSs at 44 kV or 27.6 kV. Power transformer
capacity ratings range from 75 MVA at TS, to 3 MVA at MS.

Collectively, Alectra Utilities’ MS and TS have 295 transformers (of which 26 are spares), 1,271
circuit breakers and 356 switchgear units. Alectra Utilities assesses the condition of these three

major station asset groups as part of its ACA.

Power transformer demographics, including spare units, are provided in Figure 5.3.3 - 35.
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Figure 5.3.3 - 35: Power Transformers Age Distribution
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Figure 5.3.3 - 36 illustrates the power transformer HI demographics.

Figure 5.3.3 - 36: Power Transformers Health Index Distribution
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Circuit breaker age demographics are illustrated in Figure 5.3.3 - 37.
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Figure 5.3.3 - 37: Circuit Breakers Age Distribution
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Figure 5.3.3 - 38 shows the circuit breaker HI demographics.
Figure 5.3.3 - 38: Circuit Breakers Health Index Distribution
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Station switchgear age demographics are provided in Figure 5.3.3 - 39.
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Figure 5.3.3 - 39: Station Switchgear Age Distribution
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Figure 5.3.3 - 40 shows the station switchgear HI demographics.

Figure 5.3.3 - 40: Station Switchgear Health Index Distribution
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According to the HI results, 34 power transformers and 36 station switchgear units are in Poor
condition, and 51 and 355 circuit breakers are in Very Poor and Poor condition categories,

respectively.

Alectra Utilities’ assessment of station assets also covers primary switches, station protection
relays, station service transformers and other ancillary equipment. Such assessment relies on

the findings from stations inspection and maintenance activities.
Renewal Strategy

In addition to HI scores, Alectra Utilities’ strategy in managing station assets involves the use of
monitoring technologies, investing in environmental protection measures and strategically
managing inventory on a consolidated basis. Refer to section 5.4.3 for further details. When
considering station renewal activities multiple factors are evaluated as noted below, to assess

and mitigate the risk profile at any given station:

e Station configuration: Alectra Utilities’ stations utilize both single and dual element

(transformer) arrangements. The dual element configuration includes two transformers
per station such that each transformer can normally support the full station load. Alectra
Utilities monitors the HI value of each transformer to assess the overall transformer risk at
the station and determines the timing for replacement of either of the transformers.

e Inter-station connectivity and back up: All of Alectra Utilities’ stations are interconnected

through overhead and underground feeder systems, such that load can be effectively
transferred in most conditions upon the loss of all or part of a station.

e Spare asset inventory: Alectra Utilities ensures that sufficient spare power transformers

and circuit breakers and/or spare parts are available by rating and operating voltage levels
to support the station fleet. Spare transformers and circuit breakers may be located within
a station site or in stores inventory. In some cases, spare units may be moved to station
sites with higher risk profiles.

e Station peak loading: Alectra Utilities monitors station loading on a continuous basis,

capturing hourly peak load values throughout the year. In the event that certain
transformers exhibit high risk profiles, loading information will be used to assess offloading
capabilities and the need for station asset replacements.

e Station capacity upgrade projects: Through the integrated planning process, Alectra

Utilities will identify station sites where capacity upgrades are required and the associated
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timing. The Asset Management team in consultation with Station Sustainment will assess
the risk profile of the station transformers involved and determine if the existing
transformers can be maintained until the scheduled upgrade is executed. Depending of
the timing of the capacity upgrade and the risk profile of the existing transformers,
consideration will be given to offloading, oil de-gassing and other potential refurbishment
activities. If transformers that have been replaced are in Fair or Good condition, they may
be tested and refurbished and maintained as spare units.

e Station decommissioning schedules: Some of Alectra Utilities’ lower voltage distribution

systems are undergoing conversion to current-day standard operating voltages, through
the completion of multi-year voltage conversion projects. The station risk profile for
municipal stations identified for conversion are assessed with regard for the scheduled
decommissioning (if applicable) of the station. Where a station with a higher risk profile is
within the scope of a planned conversion project, and is scheduled to be decommissioned
in the short term, the risks associated with that station may be addressed by increased
maintenance or refurbishments to maintain reliable operation until the decommissioning

date.

As a key input for the station asset management process, HI results for major station assets are
compiled for each station and provided to SMEs for review and analysis. SMEs consider HI results
along with other input, including station maintenance history, station component performance
issues, and station component replacement initiatives not managed through the ACA process
(such as capital corrective replacements, including transformer tank and radiator reconditioning,

transformer leak mitigation/re-gasketing and procurement of critical spare parts).

In alignment with its station-centric investment approach, Alectra Utilities considers the condition
of all major assets located within a given station and completes a thorough evaluation in
consultation with SMEs across relevant departments to identify assets that warrant follow-up
action plans as well as opportunities to bundle work by station. Other than the aforementioned
input factors, SMEs also consider station decommissioning schedules associated with voltage
conversion projects, expansion requirements, capacity constraints, magnitude and criticality of
the load that is supplied, type of customers supplied, potential strandedload conditions,
distribution system load transfer capabilities, obsolescence, availability of parts, maintainability,

safety and environmental concerns and budgetary constraints. Based on this evaluation, project
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business cases are prepared for the identified assets, integrating all applicable cross-functional

drivers as part of Alectra Ultilities’ integrated planning process.

B Reactive Replacement

Where asset failures pose relatively low risks (i.e., in terms of public and employee safety,
environmental impact, spare parts availability, restoration duration and cost, system reliability,
and customer service), Alectra Utilities generally relies on reactive replacement strategies. For
example, overhead and underground distribution class transformers are typically managed on a

run-to-failure basis given their low impact on customer reliability.

The timing of reactive replacements is outside the control of the utility and can require the
mobilization of crews at overtime/premium rates when performed outside of normal business
hours. As such, reactive replacement can be more expensive than planned replacement for some
categories of assets. Further, without advanced planning and scheduling of work execution,
reactive replacements can take longer to coordinate and complete. The extended duration of
restoration further increases costs and impact to customers. Underground primary cable failures,
for example, result in unplanned disruptions for customers, impact reliability to unacceptable

levels in some cases, and cost up to three times more than planned replacements.
5.3.3.3 ASSET REFURBISHMENT PRACTICES

In determining renewal investments, Alectra Utilities considers the option of refurbishment to

extend an asset’s useful life, based on the following factors:

¢ Obsolescence of asset;

¢ Remaining useful operating life;

o Life extension forecasted from refurbishment activity;

e Cost of refurbishment vs. cost of replacement;

o Availability of replacement parts;

e Impact to reliability (i.e., duration of refurbishment outage vs. replacement outage);
e Refurbishment warranty; and

e Cost of de-recognition if an asset is replaced.

The discussions below outline Alectra Utilities’ refurbishment practices with respect to the

following assets:
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e Poles;

e Switchgear;

o Pole-mounted gang-operated load interrupting switches;
e Utility chambers; and,;

e Stations.

A Pole Refurbishment

Through an annual inspection and testing program, Alectra Utilities monitors the condition and
remaining strength of its poles to ensure that they meet minimum requirements for safety and
reliability. Poles with structural defects may be assessed for the application of pole
bracing/reinforcement technologies (as per CSA C22.3 No 1, Grade 1 and 2 constructions) to
extend their useful life. Through pole reinforcement, Alectra Utilities can restore deteriorated poles
(especially poles with major cracks, pole rot at ground line, or insect damage). This approach
reinforces structural pole strengths and can extend the pole life span for another 15 - 25 years.
This option is particularly applicable when the relevant poles are scheduled to be removed in the

near future (e.g., due to road widening).
B Switchgear Refurbishment

Switchgear units are used to isolate/control other distribution equipment, and reconfigure the
circuits for maintenance, restoration or other operating requirements. Padmounted switchgear
units supply residential subdivisions and commercial/industrial customers. These devices are
inspected on an annual basis, and condition-related observations are also made during normal
operating practices. In some cases, padmounted switchgear units are found to contain defects
that affect a specific component within the unit and that do not compromise the entire unit. Based
on an evaluation of the defects and associated cost-benefit analysis, Alectra Utilities determines
whether targeted repair is appropriate. Typical defects that can be dealt with through repair (rather
than wholesale replacement) include damaged fuse holders, barriers boards affected by

prolonged corona exposure and cracked support insulators.

B.1 Pole-mounted Gang-Operated Load Interrupting Switches

Alectra Utilities’ overhead distribution system includes a large number of manual gang-operated
load interrupting switches. Through regular inspection and maintenance, Alectra Utilities

assesses the condition and function of these switches. Certain minor defects can be repaired at
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fairly low costs to extend the life of the switch. Examples include missing rain caps, pitted contacts,

faulty arc suppressors, misaligned switch blades and binding linkages.

C Utility Chamber Refurbishment

Utility chambers are below grade concrete structures designed to facilitate the installation of
underground cables and associated electrical distribution devices. These chambers can be
located under road ways, parking lots and boulevards, where they are frequently exposed to
vehicle loading. It is imperative that they are maintained in sound condition, suitable for their
continued application. Road salts, water run-off and impact of vehicle loading can cause
degradation of the concrete structure, thus jeopardizing the integrity of the chamber. Typically,
only the upper roof slabs and a small section of the load bearing walls are impacted by this
deterioration. Through regular inspections, Alectra Utilities identifies and evaluates signs of
chamber structural deterioration. Where feasible, a full refurbishment of the upper deck of the
chamber is carried out while leaving the remaining portion of the chamber intact.

D Substation Refurbishment

When an area of the distribution system undergoes planned renewal over a period of time (i.e.,
through phased projects), Alectra Utilities assesses whether the assets being retired are suitable
as spare components for legacy assets. For example, where a substation is subject to
decommissioning as part of a voltage conversion project or capacity upgrade, the power
transformers that are removed from the station will be assessed in each case to determine their
suitability as emergency spares. In such cases, the transformers will undergo condition testing to
determine the extent of any refurbishment required to bring the transformer into a reliable
condition for future use. Refurbished transformers offer an increased return on investment as
refurbishment generally costs much less than the procurement of a new transformer. In other
cases, components such as circuit breakers may no longer be supported by vendors and deemed
technically obsolete. When circuit breakers are replaced, the recovered breakers may undergo
testing and if deemed acceptable they will be returned to inventory to maintain spare parts that
are obsolete and no longer available to source. This is intended t