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INTRODUCTION

Bluewater Power Distribution Corporation (“Bluewater”) is a Local Distribution Company (“LDC"), which
has delivered electricity to the people of the Sarnia-Lambton area for over 100 years. It serves
approximately 37,000 customers in the communities of Sarnia, Petrolia, Point Edward, Warwick Township
(Watford), Brooke-Alvinston, and Oil Springs. To provide these services Bluewater operates and maintains

over 1,200 km of electricity line, covering over 200 sq. km of service territory.

Bluewater’s most recent Cost of Service filing was EB-2012-0107 for rates effective May 1, 2013. This filing
did not include a Distribution System Plan (“DSP”), as it was not required at that time. As such, this is

Bluewater’s first DSP.

The main focus of Bluewater’s DSP is maintaining the assets that make up the distribution system and
improving reliability. This DSP outlines the strategy in place to ensure the customers of Bluewater
continue to receive their desired level of customer service, safety, and reliability at a competitive price. It
takes a long range view of asset ages and condition, considers expected changes to the distribution
system, and incorporates feedback from customers to shape a plan that will meet customer expectations

today and into the future.

A challenge facing Bluewater’s system today is that large parts of its service area were built during a rapid
“boom time” in the 1960s and 1970s, meaning much of the electrical infrastructure is currently
deteriorating near its end of life. Bluewater retained Kinectrics Inc. (“Kinectrics”) to complete an Asset
Condition Assessment (“ACA”) study, which analyses Bluewater’s distribution assets and provided input

into the development of this DSP.

Another challenge that Bluewater faces is low customer growth and decreasing consumption. Between
2013 and 2021, Bluewater’s service area has seen a 2.89% growth in the number of metered customer
accounts (compound annual growth rate “CAGR” of 0.36%). Consumption (kWh) over the same time
period has decreased by 4.8% (CAGR -0.61%), and demand (kW) has decreased by 10.27% (CAGR -1.35%).
This decrease in consumption and demand is due to the combination of effective conservation and

demand management (“CDM”) efforts, as well as economic and environmental drivers that have impacted
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the industrial and commercial sectors in the Sarnia area, particularly since the economic downturn
starting in 2008. Hydro One and the Independent Electricity System Operator (“IESO”) are confident there

is sufficient capacity in their supply to this area, based on the Regional Planning Process.

Despite decreasing consumption and low customer growth, Bluewater is receiving increased customer
requests for subdivision work and upgrades, which are budgeted under the New Connections, Upgrades,
Subdivisions budget (UT11). In recent years, there has been a change in the nature of subdivision
development. Where subdivisions would historically have been developed in phases, developers are now
requesting entire subdivisions be developed at once. While the optimistic outlook of the developers may
suggest that increased customer growth may occur in the future, Bluewater’s customer count remains
relatively stagnant. Between January and September 2022, there was a 0.42% increase to the number of

residential customers.

To continue to find efficiencies and overall improvements in the distribution system and customer
experience, Bluewater plans to invest in replacing deteriorating assets, modernizing the grid, maintaining
the fleet and facilities, and upgrading information technology. Bluewater’s Capital Expenditure Plan has
been divided into the four investment categories identified in the OEB’s Chapter 5 Filing Requirements:
System Access, System Renewal, System Service, and General Plant. These categories are used throughout

the DSP.

The average forecasted overall capital spending per year between 2023 and 2027 will be approximately
36% higher than the average historical spending per year between 2017 and 2021. This is driven by system

needs and is affected by inflation.
The distribution system in 2027 is expected to be similar to what it is today with the overall health of the
system’s assets maintained with some technological improvement allowing for enhanced monitoring,

control, and performance, as the system is modernized with more intelligent devices and systems.

This DSP is being filed in conjunction with Bluewater’s 2023 Cost of Service Rate Application.
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5.2 DISTRIBUTION SYSTEM PLANS
Bluewater has prepared this DSP following the OEB Chapter 5 headings and section numbers in the order

they are presented in Chapter 5 (April 2022 revision).

5.2.1 Distribution System Plan Overview

5.2.1.1 Overview — Key Elements
Throughout this DSP, Bluewater plans to achieve the following objectives, which are integral to the

Bluewater Business Plan:

Safety First

Improve reliability

Maintain the condition of distribution system assets
Maximizing useful life of assets while minimizing lifecycle costs

Control Cost through Economies of Scope

SANEE L I

Innovation

Guided by the above, Bluewater plans to replace deteriorating infrastructure in the distribution system in

order to maintain the overall condition of distribution system assets and improve reliability.

A summary of Bluewater’s proposed capital investments for the forecast period can be found in

Table 1.

Table 1: Forecast Capital Expenditures ($’000)

OEB Investment Category 2023 2024 2025 2026 2027

System Access 2,322 2,446 2,520 2,595 2,642
System Renewal 6,659 5,900 5,244 5,401 5,520
System Service 514 194 200 206 211
General Plant 2,877 3,170 3,630 3,903 4,257
Total Expenditure 12,372 11,710 11,593 12,105 12,631
Capital Contributions 1,000 1,000 1,000 1,000 1,000
Net Capital Expenditures 11,372 10,710 10,593 11,105 11,631
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System Access: 2023 Budget $2,322,000
System Access investments are driven by mandated service obligations such as new connections or
upgrades and street widening. Investments in System Access stimulates economic growth with new

subdivisions and road improvements.

System Access investments have comprised of 17% of the spending historically between 2013 and 2021,
and is budgeted to represent 21% of spending in the forecast between 2023 and 2027. Due to a growth
in subdivision plans, the budget for New Connections, Upgrades, Subdivisions (see Appendix F) has grown

as compared to the historical period.

Key System Access projects address:
e New connections, commercial upgrades and connections, and development work
e Metering for new connections

e Street widening, requiring moving infrastructure

System Renewal: 2023 Budget $6,659,200
System Renewal investments allow for equipment that is better able to withstand weather events and

decrease the chance of outages, as well as the modernization of end-of-life assets.

System Renewal investments represent almost half (48%) of the forecast total capital expenditures over
the next five years (2023-2027). A large portion of the budget towards replacing deteriorating
infrastructure is related to the Wood Pole Replacement Project. Spending on wood pole replacement has
increased almost ten-fold when compared to the 2013 budget, and Bluewater expects the current level
of spending on wood pole replacement will remain roughly the same for the foreseeable future. This
increase in System Renewal spending, particularly on pole replacements, has been necessitated by

deteriorating assets.

Since 2014, Bluewater has retained Kinectrics Inc. (“Kinectrics”) to perform an annual Asset Condition
Assessment (“ACA”) on Bluewater’s key distribution assets. Kinectrics confirmed that Bluewater needed
to increase spending in order to maintain the distribution system. In response, Bluewater increased its

testing and replacement of distribution assets. In particular, it increased visual and physical pole testing
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(using hammer tests to determine strength) and later resistograph testing, which resulted in increased

replacements.

Bluewater has reached a level of spending on System Renewal projects that is sustainable to maintain the

distribution system.

Key System Renewal projects address:

e Wood pole replacements
e 4 kV system upgrades
e 8 kV load conversion to 27.6 kV in Sarnia

e Primary underground cable replacement

System Service: 2023 Budget $514,400
Investments in System Service will help Bluewater meet future power needs of Bluewater’s customers

more easily and ensure a reliable system, minimizing the number and duration of outages.

Investments in System Service represent the smallest portion of capital spending (6% historically and 2%
in the forecast). The main drivers are operational objectives, including safety and reliability. Investments
in the forecast period are primarily driven by new remote switches, including communication devices.
However, modernization is also built into other projects which fall under other categories such as 27.6 kV

Feeder Extension and 4 kV System Upgrades (see Appendix F).

Key System Service projects address:

e Telecommunications for communication between SCADA and 4 kV stations
e More automation

e More mapping tools to identify alternate paths for power during outages

e Remote switches that allow power to be redirected from the office

o Upgrades to systems to reduce power losses

e Animal protection
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General Plant: 2023 Budget $2,876,500
Investments in General Plant allow for a well-maintained fleet that can respond to outages and

emergencies, as well as technology to benefit the system and its customers.

General Plant investments made up 31% of the historical spending and 30% of the forecast. Large vehicle
replacements continue according to Bluewater’s vehicle replacement plan, while computer system needs
(hardware and software) continue to evolve to meet changing customer expectations regarding the
availability and format of information, and new tools are required to assist with monitoring and managing

the distribution system.

Key General Plant projects address:
e Vehicle replacements
e Service Centre upgrades
e Information Technology — cyber security, customer information system, billing system, purchasing

and finance systems

5.2.1.2 Addressing Customers’ Preferences and Expectations

Bluewater encourages customer engagement and feedback through its day-to-day operations. Bluewater
welcomes customer walk-ins at its accessible office. Front-counter staffing is maintained during regular
business hours, which allows for valuable, daily, one-on-one engagement with customers. Bluewater also
answers all its telephone calls in-house, allowing for local employee representation and swift resolutions

to customer issues.

Bluewater is proud to serve its communities and provide exceptional, local, ‘home-town’ service.

Bluewater regularly attends local events to engage its customers.

In addition to its consistent engagement through regular business activities, Bluewater also conducts
major initiatives to further optimize feedback. Examples of such special initiatives include online and
telephone Customer Satisfaction Surveys and Customer Focus Group meetings. Bluewater also gathers

survey feedback at community events to encourage meaningful and measurable feedback.
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In early 2022, Bluewater initiated an online survey to solicit customers’ preferences and expectations, as
well as educate customers and gain feedback on this DSP. A virtual meeting was conducted to further
engage directly with Bluewater’s Large and Intermediate customers. Throughout the consultation

processes, customers provided suggestions on how Bluewater could improve its service.

The results of these engagements, as detailed in Exhibit 1 of Bluewater’s 2023 Rate Application, provided
direction to Bluewater in the preparation of this DSP. Affordable cost of electricity and reliability were the
top priorities for most customers. This DSP outlines Bluewater’s approach to address customer priorities,

including delivering reliable and cost-effective service.

Customers also made it clear that they value reduced response time to outages and improved technology
to enhance the electrical system. To meet customer expectations, Bluewater will continue to integrate a
Fault Location, Isolation and Service Restoration system (“FLISR”, formerly FDIR), which will leverage the
existing outage management system (“OMS”) to provide better data on the location of outages and
restoration. The FLISR system also acts automatically to switch around system faults to bring as many

customers as possible back online in the shortest possible timeframe.

Furthermore, customers value outage-related communications. In 2015, Bluewater introduced a social
media presence that provides customers with important and timely information about their electricity
services. Social media is monitored 24/7 by in-house staff, and the channels allow for prompt two-way
communication. Bluewater informs and interacts with customers to keep them aware of both planned
and unplanned outages, storm management, regulatory changes, general safety, and customer planning

information.

Examples of social media engagement efforts include general educational posts: how to read a hydro bill
and updates for changing Time of Use periods. The education component aims to inform customers about
services that are currently offered, as other forms of engagement have confirmed that customers often
request services that are already offered. Posts also provide alerts regarding outages and storms, as well
as safety tips on outage preparation, power restoration, downed wires and Ontario OneCall. Social media

communication is also successful at highlighting Bluewater’s community involvement, project updates,
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and sharing success stories. The Customer Engagement section in Exhibit 1 of Bluewater’s 2023 Rate

Application details further activities.

As with many LDCs, Bluewater provides online tools and account access with MyAccount. These tools
allow for a variety of self-serve options and access to information. As of July 2022, approximately 27,000
customers have signed up for MyAccount. On average, 7,800 customers use MyAccount each month.
Bluewater will initiate improvements to these services through technology development and customer

direction.

5.2.1.3 Sources of Cost Savings
Bluewater plans to contain the cost of asset replacement by focusing spending on the assets most at risk
of failing and adversely impacting customers, as identified in the ACA report (see Appendix A — Asset

Condition Assessment (ACA) Report).

For overall cost efficiencies, Bluewater will continue to utilize affiliate companies to find economies. For
example, Customer Service serves both electricity and water customers; as a result, the costs of the billing

system, phones, general software, and staff are shared with Bluewater Power Services Corporation.

Voltage conversions and the elimination of MS substation through conversion to 27.6 kV

Voltage conversions will take place as assets are replaced, when it fits with the overall system plan. This
will decrease system losses over time. Voltage conversions can also increase the capacity of feeder cables,
resulting in fewer circuits supplying the same load. There are fourteen 4 kV substations and one 8 kV

substation in Bluewater’s service area.

To date, Bluewater has eliminated three 4 kV substations and two 8 kV substations. The 27.6 kV Feeder
Extensions and 8 kV Load Conversion projects will eliminate the last 8 kV substation (Municipal Substation
“MS” 21) in Bluewater’s distribution system. The related system connected to MS 21 will be converted to
27.6 kV. The elimination of MS 21 will improve reliability and eliminate the ongoing maintenance of this

substation and the costs associated with it, as well as improve savings from line losses.
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Tree trimming and vegetation management

The preventative practice of vegetation management and tree trimming is performed on the overhead

distribution system in both urban and rural areas on a four-year cycle.

Bluewater increased tree trimming clearances around its St. Andrews transformer station in 2021 due to
reliability concerns for large customers and a large number of dead ash trees. The implementation of this
program addressed customers’ reliability issues without requiring upgrades to the substation and further

capital spending. The increased clearance should reduce outages and related storm costs.

Standardized designs

Bluewater is a member of the Utilities Standards Forum (“USF”), an organization owned by 53 Ontario
electricity distributor members. Bluewater actively participates in the Engineering, Regulatory, and
Customer Service and IT forums, where members share best practices and troubleshoot common
challenges. USF initiatives provide improvements to compliance, system reliability, and overall process

costs.

Through this association, Bluewater shares common intellectual property, responses to industry and
regulatory requirements, and introductions to vendors for bulk purchasing. Bluewater has access to
standardized designs and templates, which reduces the resource requirements of project designs.
Bluewater uses USF standards for the majority of its designs and supplements with its previously approved

standards, where necessary.

Distribution recloser installations

Bluewater installs re-closers to improve reliability, as part of a self-healing grid. Previously, employees
attended onsite to reclose, but this can now be performed from the control room or automatically via the
FLISR (Fault Location, Isolation, and Service Restoration), which is part of the Supervisory Control and Data

Acquisition (“SCADA”) system.

There are currently 18 reclosers in Bluewater’s service territory, which will reduce truck-rolls for locating

the outage source. This in turn reduces operational costs associated with outage restoration.
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Geographic Information System (“GIS”)

Bluewater uses GIS to track the age, location, and status of distribution assets in service. This reduces

costs by minimizing the need to send resources onsite to field-verify existing asset conditions.

GIS also allows for cost reduction to asset condition studies. Data is pulled from GIS, reducing the need

for employees to attend onsite for the purposes of these studies.

Thermographic Infrared Inspection

Infrared thermography, a predictive maintenance practice, is performed on an annual basis by a
contracted party with qualifications in this imaging technique. This non-destructive, non-invasive
procedure measures temperatures across surrounding components of distribution assets, allowing for

visualization of deficiencies prior to failure.

Infrared thermography is performed primarily on three-phase feeders on the overhead distribution
system, but may also include single phase lines where the cause of a fault is unidentified. Thermographic
imaging is also performed on switches, pothead terminations, lightning arrestors, clamp assemblies,
transformers and bushings, terminal connections and conductors. Images of the deficiency, visible as a
temperature variance and commonly referred to as “hot spots”, are captured and included within a report

prepared by the contractor.

Bluewater conducts thermographic infrared inspections to avoid sudden, complete equipment failures.
Reduced asset performance and continued deterioration may be mitigated or avoided with such

inspections, reducing emergency and overtime work and improving reliability as a result.

Vault Inspections

Vault inspections, a form of a predictive maintenance practice, are performed on a monthly basis
throughout the entire distribution system. During the inspection, vaults are assessed for water level,
debris accumulation, and general facility condition, such as operation of light bulbs and sump pumps.

Additionally, vault security is assessed for damaged lids and locking mechanisms.
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Bluewater endeavours to remediate smaller deficiencies or critical deficiencies (i.e. those presenting a
hazard to health, safety or the environment) during the inspection. A work order is generally prepared for
condition-based maintenance to remediate critical or high priority deficiencies. Larger or non-critical
deficiencies identified during the inspection are documented and, subsequent to the inspection, compiled

into a single work-order for scheduling of condition-based maintenance.

The inspection, testing, and condition-based maintenance of vaults avoids and reduces unexpected

outages and extends the life of the assets, reducing associated costs.

Cross-Phase Testing

In the forecast period, Bluewater will continue to conduct Cross-phase analyses of poly phase meter
installations. Cross-phase testing consists of connecting an accuracy-calibrated analyzer in parallel with a
metering installation insitu to verify all the components are configured and working correctly, thereby
confirming the metering and any billing factors in use are correct. Confirming metering accuracy avoids
lost revenue due to billing errors. Inspection of the meters also identifies faulty equipment to allow for

proactive replacement of the assets.

Sample Testing Process
Bluewater tests a representative sample of residential meters every 2 years, prior to the end of the seal
period. Based on the results, the meters’ seal periods may be extended. This life extension reduces the

operational and capital costs to change all of the meters at the end of their seal period.

Distribution Plant Life Extension and Reduced Replacement Cost

Bluewater’s philosophy is to extend the useful life of assets by deferring capital investments until
maintenance is no longer economical. As documented in the Asset Condition Assessment (and Table 24),
the replacement strategy for Bluewater’s key assets is reactive or a combination of reactive and proactive

for all asset types except for MS Transformers, Circuit Breakers, and MS Pad Mounted Switch Gear.
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Changes to building to reduce operating costs
In 2019, Bluewater commenced the replacement of the electric heat pump system in the office building
that is reaching its end of life after approximately 20 years. Replacement costs for this system would have
been prohibitive. Service centre costs were budgeted to complete this project. The system was replaced

with a combination of electric heat pump and some natural gas heating, which will reduce operating costs.

The office building has also been retrofitted with LED lights to replace the T12 fluorescent lamps. This has

resulted in both electricity savings and improved lighting levels.

Technology

Bluewater’s OMS and outage map, published on Bluewater’s website and shared via social media, has
provided customers with more information about outages, such as areas affected, number of customers
affected, cause, and expected time of restoration. This has reduced the level of calls received during major

storm events, thereby reducing staff costs.

Since Bluewater’s last filing, Bluewater has increased customer billing options with the introduction of
paperless billing or e-billing. Our customers can now receive their bill electronically or via mail and pay
with Pre-Authorized Payments (PAP), online via their banking institution, or by way of personal cheque.
All of these functions are available with easy point and click functions within Bluewater’s online

MyAccount solution.

Bluewater has also commenced a strategy to manage the main components of its IT hardware and
software infrastructure through internally developed resources, rather than rely on outside contractors.
This strategy complements the decision to move toward continuous minor improvements to its existing

SAP software, rather than periodic upgrades as newer versions of SAP are introduced.
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Fleet

Bluewater has implemented a number of cost saving measures with regard to its fleet.

An agreement was negotiated with a single source supplier for automobile parts to secure preferential
pricing and stock on all Bluewater’s frequently used service parts and supplies. This ensures Bluewater

receives parts on time and at the best price available.

Bluewater has implemented an in-house maintenance program on all small, light duty vehicles and most
pieces of construction equipment, reducing outsourcing costs. A new hoist was installed at the end of
2018. In-house maintenance includes oil changes, tire rotations, hydraulic system services, construction
equipment service, and repairs.

Bluewater has licensed its in-house facility with the Ministry of Transportation to be able to perform its

own vehicle safety inspections and complete its own repairs.

A new lifting system was purchased, which is capable of lifting all of Bluewater’s heavy-duty fleet trucks
to make repairs and inspections easier, safer and, more thorough. These will also aid in future plans to

bring large truck service in house.

Bluewater is in the process of investigating and scheduling special training with TSSA, Freightliner, and
Canadian Utility Fleet Council, to better understand and service its fleet. Heavy duty vehicles require extra
training and licensing due to their size, configuration, and attachments. Training will allow Bluewater to

move additional services and maintenance in-house.

Bluewater has implemented GPS tracking on its fleet in the forecast period. The installation of GPS devices
provides the real-time location of all Bluewater’s trucks, allowing for quicker response times to calls, by
identifying the closest vehicle. It also provides engine and odometer data for diagnostics and maintenance

planning, as well as accident notifications.
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1  5.2.1.4 DSP Period Covered
2 This DSP covers the historical period from 2013 (last Rebasing Year) to 2022 (Bridge Year) and the forecast
3 period from 2023 (Test Year) to 2027.
4
5 Table 2: DSP Period Covered (2013-2027)
Bridge | Test
Historical Period Forecast Period
Year | Year
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027
6
7  5.2.1.5 Vintage of Information
8 Much of the DSP was developed in the first quarter of 2022, using data that was current up to the end of
9 2021 (such as ACA, reliability analysis, load forecast).
10
11 5.2.1.6 Changes Since Last Filing
12 Bluewater’s most recent Cost of Service filing was EB-2012-0107 for rates effective May 1, 2013, which
13 did not include a Distribution System Plan, as it was not required at that time. Instead, an Asset
14  Management Plan (“AMP”) was provided as part of that application, which was based on the AMS
15 (Appendix B) that was created with the assistance of a third party (AESI). Since the 2013 filing, Bluewater
16  has continued to improve the asset management process by addressing some of the data gaps identified
17 by AESI and generally increasing the amount of data collected for each asset category.
18
19  Asset Condition Assessment
20 Since 2014, Bluewater has retained Kinectrics to perform an annual Asset Condition Assessment (“ACA”)
21 on Bluewater’s key distribution assets. The current ACA Report, prepared in 2021, can be found at
22 Appendix A.
23
24 The ACA Report includes a prioritized listing of assets “Flagged-for-Action” over 10 and 20 years. The ACA
25 Report also identifies the quality of the data provided so that any remaining data gaps can be addressed
26 during the next inspection and maintenance cycle.
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By using a third party to provide the ACA Report, Bluewater has a more robust and independent
assessment of the condition of its asset base and recommendations for repair or replacement. The annual
ACA Report is used by Bluewater during the creation of the annual capital and maintenance budgets, as

well as updates to the rolling five-year budget forecasts.

Customer Engagement
Customer preferences and feedback regarding asset performance are being incorporated into the overall

process for creating the annual budgets and five-year forecast.

Pole Inspections
Since 2014, Bluewater has retained Kinectrics to perform an annual Asset Condition Assessment (“ACA”)
on Bluewater’s key distribution assets. In response, Bluewater increased its visual and physical pole testing

(using hammer tests to determine strength) resulting in increased replacements.

In 2017, Bluewater commenced a systematic approach to resistograph pole testing, with the intent to test
100% of the poles in a 10-to-15-year period in order to gain a baseline of data. Resistograph testing uses
a piece of equipment which penetrates the pole at its base, measures its hardness and, by comparing that

value to a known value for the species of wood pole, gives an estimate of useful life remaining.

Technology

Since the last filing, Bluewater developed Tally, a program for timesheet management. It was developed
in-house and has had iterations of development such that it is now completely integrated with SAP for
time and work order management. As well, it is mobile optimized and can be accessed on any internet
connected device including company issued smart phones, tablets, and laptops. This has ensured the best
available information for capital. It has also saved countless hours of manual data entry for employees,
supervisors, and the Finance Team. Integration has been developed such that the manual and thus error-

prone entries into the payroll system have been virtually eliminated.

Another example of IT improvements is with Requisitions-on-Demand, known as ROD. This is another in-

house developed app that manages the front-end of supply chain. It is also mobile optimized and available
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to employees inside or outside the company. It has moved workflow of purchasing approvals to an

automated system thereby reducing the time to purchase and acquire goods and services.

In 2019 and 2020, Bluewater implemented a new Operational Data Store (Utility Data Manager) along
with Retail Settlement Variance Account Manager (RSVA). These tools are third-party “Software as a
Service” solutions that expand the operational data store functions required for smart meter billing and
management to include automation of various regulatory required functions such as retail and wholesale
settlement, Form 1598, and statistical reporting for the OEB. Moving these functions to a single integrated
and automated platform will save costs with respect to fees for services and will both reduce the time
required to manage settlement and associated regulatory functions but will reduce potential errors of

manual solutions.

Bluewater implemented an Outage Management System (OMS) and Outage Map that is published on
Bluewater’s website. This has provided customers with more information about outages and reduced the
level of calls received during major storm events. This has enabled Bluewater to manage after-hours storm

events with fewer call center staff (and thus less overtime).

Bluewater developed an automated alerting system that will inform key staff of an issue any time one
particular transformer has meter outages that reach 10. This triggers staff to respond to the outage often

before customers even call in about an outage.

In 2015, Bluewater introduced a social media presence that provides customers with important and timely
information about their electricity services. Using Facebook and Twitter, Bluewater informs customers
and keep them posted about both planned and unplanned outages, storm management, regulatory
changes, and general safety and customer planning information. This may have contributed to reduction
of the number of calls into Bluewater’s Customer Service group, has enabled Bluewater to get information
out to masses of people instantly, and has served to increase positive customer relations. Bluewater tracks
the usage on its social media platforms; the growth is shown in Figure 2, which demonstrates increases

from 2020 to 2021.
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1  The number of calls into Bluewater’s Customer Service group were 41% lower in 2021 than in 2013, with
2 anotable decline between 2016 (the year after social media presence was commenced) and 2021 of 44%.
3 Bluewater does find that the decrease in number of phone calls is partially offset with an increase in
4  customer requests for information via email.
5
6 Figure 1: Total Qualified Incoming Calls
60,000
50,000
40,000
30,000
20,000
=
_ 2013 2014 2015 @ 2016 2017 2018 2019 2020 2021
e Total Incoming Calls 46,169 46,313 45,028 48,319 42,933 35,274 32,730 29,462 27,143
=== Total emailus Inquiries (customer
service, cashier, credit, and 3,773 5,166 | 6,224 7,025 8,488 10,228 11,810 13,413
other)
7
8

9 Furthermore, Bluewater has enhanced its website to allow more forms to be completed by customers

10 online. This includes:

11 e Start service

12 e Stop service

13 e Requesting new service

14 e Reporting streetlight outage

15 e Request tree trimming

16 e Changing from Time of Use (“TOU”) to Tired rates and vice versa
17

18

19

20
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Figure 2: Social Media Impressions (2020 versus 2021)

€) End of 2021 fans ) Postimpressionsin 2021

4.3K 418K

fans impressions

2 23.5% from 3.5K 2 54,1% from 271K

©) End of 2021 followers ) Tweet impressions in 2021

3.3K 258K

followers impressions

2 12.3% from 2.9K 2 258K from 0

As mentioned above, Bluewater has increased customer billing options with the introduction of paperless
billing or e-billing. Paperless billing reduces costs by almost $1 per bill, which creates operation expense
reductions. As of January 2022, 34% of Bluewater’s invoices are e-billed. Bluewater will continue to

encourage adoption of Paperless Billing through various campaigns.

In 2016, Bluewater began looking at document management solutions. At the time, Bluewater had a
manual Central File process that was cumbersome, costly, and difficult to negotiate. Because of that, many
documents that should have been centrally managed were being stored in decentralized and often
independent manners. It became clear that Bluewater needed a solution that would be effective and used
by staff. After reviewing a number of commercial products, it was determined that a lower cost solution

could be developed in-house that would meet Bluewater’s needs. In 2018, an in-house archival software
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was developed, known as ARC. This web-based document management solution is now live, and

Bluewater is working to digitize its files.

5.2.1.7 Contingent Aspects

Some aspects of this DSP are contingent on events beyond the control of Bluewater. As with all
distributors, the volume and cost of customer-driven work (such as new and upgraded connections and
asset relocations to accommodate municipal projects) will vary from year to year due to fluctuations in
the local and national economy. Bluewater works closely with the local municipalities to stay current on
plans for municipal projects, recent housing trends, and potential commercial and industrial activity that

could result in changes to the forecast for customer connections and upgrades.

As noted in Section 5.2.2 b, the Regional Planning did not identify any assets that need to be upgraded or
enhanced to address any capacity issues. Regional Planning identified sustainment projects which include
the replacement of the St. Andrews TS in 2025. The new station will have a higher Limited Time Rating,
resulting in greater capacity of 120 MVA in summer months and 133 MVA in winter months. At this point,
Hydro One has not indicated that this project will require a capital contribution from Bluewater. This may
change as the actual scope of the project is developed by Hydro One and Bluewater is made aware of any

optional investment opportunities that may improve the system reliability for Bluewater customers.

5.2.1.8 Grid Modernization, DER, Climate Change, and LTEP

Bluewater’s last cost of service application included a Green Energy Act Plan which proposed $40,000 in
expenditures annually, over a 4 year period for a total of $160,000. At that time, Bluewater estimated that
collaborative research would cost approximately $35,000 per year and staff training and education would
cost approximately $5,000 per year. At that time, Bluewater had not finalized any plans related to smart

grid capital projects.

Subsequent to that application, Bluewater made two key investments to modernize its grid that qualify
for Smart Grid treatment, as outlined below. Bluewater had not filed a cost of service application with a
DSP and therefore have reported these investments in Account 1534 — Smart Grid Capital Deferral
Account. With the submission of this DSP, Bluewater has included future smart grid expenditures

and will no longer utilize the deferral Account.
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Distributed Transformer Monitoring: Distribution transformer monitoring devices provide real-

time data for each transformer fitted with a device. Information such as energy theft detection,
transformer loading information, and distributed generation and electric vehicle charging impacts
can be analyzed. In its first year in 2015, Bluewater purchased 5 single-phase units. They were
installed at strategic locations in order to gather the data and determine the best use of the data.
Later in 2015, 2016, and 2018, an additional 17 single phase units were purchased, as well as 8
poly-phase units. The data continues to be assessed; however, Bluewater has concluded that in
order to be highly effective, these monitoring devices would have to be installed at every

transformer rather than sporadically through the service territory.

Bluewater decided to purchase and install additional poly-phase devices to be installed on three
phase transformers that are located inside the vaults located in Downtown Sarnia. As these
transformers are not easily accessible and the Downtown is being re-vitalized with on-going
improvements (new commercial services, new apartments, etc.), it was decided that it would be

an ideal location to monitor the ever-changing transformer loading on these transformers.

In regard to the LTEP, Distributed Transformer Monitoring will assist in load management by
having a view into the transformers that are being evaluated. This will help assess loading if the
take-up on electric vehicles increases in this service area for example, and by having monitoring

abilities will add flexibility to the energy system consistent with the LTEP.

Distribution Automation - FLISR (Fault Location, Isolation, Service Restoration): FLISR (formerly

FDIR) is a software system that will improve operational efficiency and reduce the duration and

size of large outages. As more remotely operated switches are added, this efficiency will increase.

FLISR is a natural extension of the existing Supervisory Control and Data Acquisition (“SCADA”)
system. Bluewater has been using SCADA for more than 20 years, so it has developed internal
expertise with the use of the platform into which FLISR is integrated. FLISR, once in fully automatic
mode, will reduce the number of customers affected when a fault occurs. It will reduce the

duration of an outage by enabling Bluewater’s operators to focus their efforts on correcting the
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fault, as the detection, isolation, and restoration is done automatically. It will further improve the

efficiency of the line crew.

As safety is an ongoing concern for Bluewater’s employees and the general public, FLISR is an ideal
solution, as it is integrated with SCADA. SCADA manages lock-outs, switching orders, and tags and
would continue to do so. This gives FLISR direct access to the current status of Bluewater’s grid,
which allows it to make safe decisions when closing and opening remotely operated equipment.
Initially, it was run in semi-automatic mode until Bluewater’s Operators validated the safety and

proposed operations of the system

Our long-term plant management strategy includes adding remotely operated switches yearly for
the foreseeable future; FLISR will leverage and improve the efficiency of the use of these devices.
Bluewater initially launched with 13 remotely-operated switches and have since added an
additional 5 switches. Bluewater has budgeted to install 2 remote switches per year under the

Remote Load Break Switches project (UT25).

Smart Grid technology, such as FLISR, can greatly improve the customer experience and

Bluewater’s operational efficiency.

Currently, FLISR is fully active on some of the circuits and in semi-auto on other circuits. The
Bluewater Control Room is monitoring the performance and building on their experiences in order

to fully develop switching schemes in order to fully automate this process.

In regard to LTEP, FLISR will improve value and performance for customers by reducing
the number of customers affected by outages, and will also reduce the duration of the

outages.
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Smart Grid Expenditures
The following table provides the breakdown and timing of capital expenses for these projects.
Table 3: Smart Grid Capital Projects

Project 2015 2016 2017 2018 2019 2020 2021 Total ($)

Distribution

Automation (FDIR) | 216,577 5,298 221,875

Scada Monitoring

Devices 27,484 19,285 2,569 5,360 2,272 56,970

Total 244,061 24,583 2,569 5,360 2,272 | 278,845

Since 2013, Bluewater has spent approximately $463,000 in capital and O&M expenses on the Smart Grid
initiatives. The majority of the spending has been on capital, with approximately $217,000 being spent on
the FLISR (formerly FDIR) software implementation in 2015. Bluewater has booked these costs to the OEB-
approved deferral accounts 1534 and 1535, which Bluewater is requesting disposition of in this rebasing

application. The amount in the deferral account is calculated in Exhibit 9.

Under Smart Grid OM&A, Bluewater contributed research projects at a total cost of $93,450 and
completed employee education and training for a total amount of $20,222. The research projects

included the following:

Lambton College - Partnership contribution FEDDEV II: $5,000.

e Smart Management and Control of Short Circuit Currents to Increase Connectivity of
Renewable Sources in Transmission and Distribution Grids of Ontario — University of
Western Ontario: $18,540

e Lambton College & University of Calgary - Optimal Planning and Operation of Micro grids:
$45,000

e Screaming Power — Mobile Cloud App: $25,000
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In addition, ongoing operating expenses for the capital projects completed (software support costs for
FLISR (formerly FDIR) and data plan costs for the SCADA monitoring devices) totalled $70,636. Details and

timing of the expenses are provided in Table 4 below:

Table 4: Smart Grid OM&A

Projects 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Research Projects 5000 15000| 18,540 15,000 15,000 25,000 93,540
Employee Education and Training 16,722 1,000 1,250 1,250 20,222
FDIR - Software Support Costs 6,320 | 12,640 | 12,640 12,640 12,640 56,880
;‘;dgri“é'o”'to””g Devices - Data 1,228 1,939 1,584 1,787 1,719 1,879 1,810 1,810 | 13,756
Total 5000 | 31,722| 20,768 18,189 17,834| 33,107 | 14,359 | 14,519 | 14,450 14,450 184,398

5.2.2 Coordinated Planning With Third Parties

5.2.2.1 Description of Third Party Consultations, Results of Consultations

Bluewater Customers

Purpose of Consultations

The purpose of consultations with customers is to measure satisfaction, determine needs and
preferences, and identify opportunities to improve the customer experience. Customer engagement also
serves as an opportunity to educate customers on Bluewater’s role in the provincial electricity system, its

local distribution system, and the electricity bill, including e-billing.

Initiator
Bluewater initiates customer satisfaction surveys and focus groups. Feedback is also obtained when
customers call or visit the Bluewater office in person, engage through social media, or at community

events.

Other Participants

Oraclepoll Research conducts the biennial customer satisfaction and public safety surveys on behalf of

Bluewater.
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Deliverables — Scope and Timing

Bluewater engages with customers throughout the year in a variety of methods, which are detailed in the

Customer Engagement section in Exhibit 1 of Bluewater’s 2023 Rate Application.

Bluewater retained Oraclepoll Research to conduct telephone customer satisfaction surveys of residential

and GS<50 kW customers in 2014, 2017, 2019, and 2021, as mandated by the OEB.

Oraclepoll Research submitted the final report for its most recent Customer Satisfaction Survey in March
of 2021. Overall, 70% of residential and 66% of GS<50 kW customers indicated that they were satisfied
with Bluewater. A copy of the 2021 report is attached in the Customer Engagement section in Exhibit 1 of

Bluewater’s 2023 Rate Application.

In the first quarter of 2022 Bluewater conducted online surveys, created and implemented in-house, and
held a virtual Lunch and Learn to solicit customer engagement on its plans over the next 5 years. Further
details may be found in the Customer Engagement section in Exhibit 1 of Bluewater’s 2023 Rate

Application.

Impact to DSP

The feedback provided by customers in the online surveys gave a clear direction to continue to focusing

on capital projects to increase reliability and reduce response time to outages.

Regional Planning

Purpose of Consultations

In 2013, the Ontario Energy Board (“OEB”) established the Regional Infrastructure Planning process,
comprising of four major steps: Needs Assessment (“NA”); Scoping Assessment (“SA”); Integrated
Regional Resource Planning (“IRRP”); and Regional Infrastructure Planning (“RIP”). The purpose of
regional planning is to identify transmission capacity needs, system reliability needs, and load growth in

the region.

The first cycle of regional planning included the Chatham-Kent/Lambton/Sarnia Region (“CKLS”), and a

Needs Assessment was started in 2016 and in August 2017 a Regional Infrastructure Plan was completed.
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The results of the 2017 NA noted that there were no identified Transmission Capacity Needs or System
Reliability/Operation and Restoration Needs. Load growth in the Region and within the Bluewater service
area was expected to be minor and not require additional capacity within the forecast period.
Deteriorating infrastructure and replacement plans included the refurbishment of the existing Wanstead
TS (which was converted from 115 kV to 230 kV) in 2018 and refurbishment of the existing St Andrews TS,
planned for 2025, and the Scott TS refurbishment, planned for 2024. The recommendations noted here

have since been updated in the 2021 NA as outlined below.

In accordance with the Regional Planning process, the planning cycle should be triggered at least every
five years. In accordance with the mandate, the Needs Assessment for the 2" Regional planning cycle for
CKLS commenced in June 2021 and was completed on September 30, 2021 with the issuance of a Needs

Assessment Report (“2021 NA”), filed as Appendix C.

Following the NA report, a Scoping Assessment Outcome Report (“SA”) was issued by the IESO in
December 2021 and is filed as Appendix C. The SA considers three potential planning approaches for the
region, including an Integrated Regional Resource Plan (“IRRP”) where both wires and non-wires options
are considered; a Regional Infrastructure Plan (“RIP”) which considers wires-only options; or a Local Plan
undertaken by the transmitter and affected LDC. The SA concluded that a RIP was warranted in order to

address the capacity need in the Chatham-Kent sub-region.
The RIP is underway, and a final report is expected to be issued in the Fall of 2022. There are no
inconsistencies between the DSP and any current regional plan.

Initiator
The NA and RIP phases are led by Hydro One being the lead transmitter in 21 regions, and the SA and IRRP
(if needed) are led by IESO.

Other Participants

The study team for the CKLS included the following in Table 5.
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Table 5: CKLS Study Team

Organizations

Hydro One Networks Inc. (Lead) Transmitter)

Independent Electricity System Operator

Bluewater Power Distribution Corporation

Entegrus Inc.

Hydro One Networks Inc. (Distribution)

The SA also included feedback from the County of Lambton encompassing the City of Sarnia, and all of

Bluewater’s Municipal partners, Aamjiwnaang First Nations communities, and consumers.

Deliverables

The 2021 NA included the summary detailed in Figure 3 (and Appendix C, page 5), with a recommendation
that regional planning is required to develop a plan to address the high demand for capacity near
Wallaceburg TS as well as a plan to coordinate the connection of the proposed Dresden TS with bulk
recommendations in the area. The Wallaceburg TS and the Dresden TS are both outside of Bluewater

service territory.

The NA noted that within Bluewater’s service area, St. Andrews TS is expected to approach and exceed its
existing LTR in the medium-term (5-10 years), however, the planned like-for-like replacement of the
transformers and switchyard (2025 in-service) will increase the station transformer’s Limited Time Rating

by 20 MVA and address the medium-term capacity need (Appendix C, page 1).



N o o wN

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 36

Figure 3: Summary of results of the 2021 Needs Assessment Report

6. RESULTS
Transmission Capacity Needs

A. 230/115 kV Autotransformer Capacity
e Based on the gross regional-coincident load forecast, the 230/115 kV autotransformer capacity (Scott
TS) supplying the Region is adequate over the study period for the loss of a single 230/115 kV
autotransformer in the Region.

B. 230 kV Transmission Lines
e Based on the gross x#gional-coincident load forecast, the 230 kV circuits supplying the Region are
adequate over the study period for the loss of a single 230 kV circuit in the Region, under the assumption
that an IESO bulk system study is recommending reinforcement of the 230 kV Lambton-by-Chatham
corndor to resolve thermal violations with additional load growth at Dresden and in Windsor-Essex.

C. 115 kV Transmission Lines
e Based on the gross regional-coincident load forecast, the 115 kV circuits supplying the Region are
adequate over the study peniod for the loss of a single 115 kV circuit in the Region. However, if we
consider the drastic load growth that could occur at Wallaceburg TS in the absence of a new Dresden
area station, the 115kV circuit supplying Wallaceburg TS would exceed its thermal rating.

D. 230 kV and 115 kV Connection Facilities

e Large customer connection requests at Wallaceburg TS would result in the Limited Time Rating (LTR)
being exceeded in 2022, however facilitating these connections on the proposed Dresden TS would
result in adequate supply at Wallaceburg TS over the study period. A separate study team was formed
in October 2019 to work on the Dresden area load connection requests that proposed that the best
connection point for additional load would be a new load station is in the Dresden area (Dresden TS),
however the results were deferred until the IESO’s bulk study was conducted, which was recently
published on September 23, 2021.

Svstem Reliability. ration and Restoration Needs

A. Load Secunty
e Based on the gross regional-coincident load forecast and the existing transmission configuration,
load secunity criteria can be met over the study period.

B. Load Restoration
e Based on the gross regional-coincident load forecasts with the use of existing transmission
infrastructure, restoration criteria can be met over the study period.

C. Voltage Performance

e Under gross regional-coincident peak load conditions, post-contingency voltage at all transformer
stations in the region meet Market Rule requirements.

D. Bulk Power System Performance in the Region
e Based on the assumed system study conditions and needs in neighbouring regions, a bulk power system
issue was identified in the Region. Reinforcement of the 230kV comdor between Lambton TS and
Chatham TS is required.

Upon completion of the NA in September 2021, a Scoping Assessment Report was completed by the IESO
in December 2021. The SA incorporated consultation with Bluewater’s Municipal partners, including the
First Nations community of Aamjiwnaang First Nation. The engagement efforts identified that there may

be additional load growth related to economic development, mainly attributed to vehicle electrification,
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development of a hydrogen hub in Sarnia-Lambton, as well as residential and industrial growth. However,
it was noted that details of the magnitude and timing of this growth is uncertain (see Appendix D, page
12). As a result, the SA recommended that although there are no needs in the Sarnia-Lambton sub-region
currently forecast to arise in the mid-term (5-10 years), the Working Group will continue to monitor
growth in the region and re-evaluate these needs periodically, in order to trigger further regional planning

for the Sarnia-Lambton sub-region as required (see Appendix D, page 13).

Finally, Regional Infrastructure Plan commenced in February 2022. The scope of the RIP includes any new
information subsequent to the NA, a wires plan to address all the needs identified in the NA and
recommendations from the IESO system studies. The RIP is expected to take approximately six months

to complete, thus the end of August 2022 is the target.

The main focus of the RIP is on the Wallaceburg and Dresden TSs in order to support the growth in that

area. Bluewater does not anticipate any further changes to that noted in the NA.

Bluewater will provide updates to this section of the DSP should any proposed needs by identified in its

service territory.

Impacts on DSP
The 2016/2017 Regional Plan included the conversion of the Wanstead TS from 115 kV to 230 kV, and that

required a capital contribution from Bluewater of approximately $1.2 M total, made in annual payments
from 2015 to 2018. The spending is included in the System Service Project UT67 Petrolia Wanstead TS (see
Table 37). Bluewater has seen noticeable improvements in the reliability on the feeders that supply
Bluewater’s municipalities of Petrolia, Qil Springs, Warwick and Brooke-Alvinston as can be seen in Figure

4, below.
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Figure 4: Loss of Supply Outages - County
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Bluewater does not expect any significant impacts on the DSP resulting from the 2021/2022 Regional
Planning process as the load growth projected is expected to be met by the existing infrastructure, given

the planned capacity increase in the St Andrews TS replacement planned for 2025.

Load Forecasting

Purpose of Consultations

The purpose of the consultations is to discuss load forecasting for the system. For local forecasting,
developers and municipal planners are consulted during the early stages of projects to determine the

power supply requirements.

Initiator
Hydro One initiates the load forecasting consultations on an as-needed basis. The last consultation was

completed as part of the Regional Planning process just discussed.
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Other Participants

Municipal planners and local developers participate in these consultations.

Deliverables — Scope and Timing

Hydro One-initiated load forecasting delivers Total Load for Bluewater per Delivery Point (see

Table 6 and

Table 7), which is completed as part of Regional Planning.

Local consultations take place on a monthly basis with the Municipality and various consultants. Proposed
projects and developments are reviewed. Anticipated load requirements are discussed with each

consultant individually, as required for the particular project.

Impact to DSP

The DSP incorporates known impacts from projects that Bluewater is aware of. There have not been any

major impacts to this DSP.

Utility Coordination Meetings

Purpose of Consultations

Bluewater participates in regular “joint trench” meetings with the local municipalities, other utilities
(natural gas, telecommunication), and developers or consultants. These meetings facilitate the exchange
of information regarding on-going and planned developments within the service area. The collaborative
effort allows for cost-optimization such as sharing a common trench for utilities within residential and
commercial subdivisions, as well as construction coordination (e.g. ensure all underground utility road
crossings are complete before final paving).

Initiator

Local municipalities initiate these consultations.

Other Participants

Local utility providers, municipal representatives, and local developers participate in the meetings.
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Deliverables — Scope and Timing

Multi-year forecast of major projects are provided involving most utility providers. Meetings occur on a

monthly basis.

Impact to DSP

Utility Coordination Meetings allow for the forecast of circuit relocations.

Conservation, Demand Management, Distributed Generation Planning

Purpose of Consultations

Bluewater participated in the various CDM programs with assistance from third parties and Bluewater
Power Services (affiliate of Bluewater). This includes various interactions with customers and their
representatives. Distributed Generation Planning is done as part of Regional Planning and when requested

by a specific customer / DG owner

Initiator

Bluewater initiated CDM/DG Planning consultations.

Other Participants

The IESO, other LDCs, Hydro One, Bluewater Power Services, and customers participate in these

consultations.

Deliverables — Scope and Timing

An I[ESO Comment Letter was not required, because Bluewater has no REG investments during the 5-Year

Distribution System Plan.

Impact to DSP
The CDM/DG Planning has not had an impact on this DSP, as the existing distribution system has adequate

capacity to address foreseeable load and generation connections. Positive CDM results have contributed
to declining load, which has also contributed to the reasons why the distribution system has adequate

capacity.
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Telecommunications Entities: Broadband Consultations

Purpose of Consultations

In accordance with Ontario Regulation 842/21, Bluewater consulted with telecommunications entities
operating in Bluewater’s service area for the purpose of facilitating the provision of telecommunications
services that may require the use of or access to Bluewater’s distribution infrastructure in order to attach

wires, cables, or any other telecommunications facility, not including a wireless attachment.

Initiator

Bluewater initiated through written communication.

Other Participants

15 telecommunications entities were consulted

Deliverables — Scope and Timing

An email was sent to the telecommunications entitles on February 23, 2022. As of the date of filing this
DSP, no telecommunications entities engaged with Bluewater concerning the provision of

telecommunications services.

Impact to DSP

No telecommunications entitles responded to Bluewater’s customer engagement, and there has been no
impact to the DSP. Bluewater did, however, receive a “Data Sharing Notification” letter dated June 3, 2022

from Infrastructure Ontario.

5.2.2.2 Relevant Material Documents

The Needs Assessment Report, dated September 30, 2021 is included in Appendix C.

The following tables show the regional net coincidental and non-coincidental load forecasts. Modeland

TS and ST. Andrews TS are highlighted.
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Table 6: Chatham-Kent/Lambton/Sarnia Regional Net Coincidental Load Forecast
Regional Summer Coincident Peak
Station Limited-Time Historical (MW) Forecast (MW)

Rating (MVA) 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Duart TS 200 15.00 1556 | 15.63 | 2028 | 2039 | 2052 | 2071 | 2093 | 2116 | 21.39 21.61
Forest Jura DS 18.8* 19.82 20.00 | 2009 | 2022 | 2040 | 2063 | 2091 | 2122 | 2155 | 2189 22.24
Kent TS (T1/72) 155.6%* 88.60 89.63 | 9423 | 9146 | 9171 | 96.05 | 98.07 | 9890 | 99.85 | 100.80 | 10174
Kent TS (T3/T4) 59.8 41.83 4210 | 4218 | 4233 [ 4259 | 4294 | 4342 | 4393 | 4450 | 45.08 45.67
Lambton TS 103.8%*+ 58.25 5832 | 5813 | 5803 | 58.07 | 5823 | 58.56 | 58.93 | 59.39 | 59.84 60.30
Modeland TS | 196.5 98.97 | 10238 | 108.27 | 114.31 | 120.60 | 127.07 | 130.13 | 133.23 | 136.48 | 139.73 | 142.97 |
St. Andrews TS | 101.8**** 60.67 | 6349 | 6330 | 6319 | 9055 | 9071 | 91.06 | 9143 | 9190 | 9236 | 92.82
Wallaceburg TS 51.8 33.91 3404 | 3416 | 3437 | 3446 | 3459 | 3486 | 3517 | 3552 | 3585 36.15
Wanstead TS 1189 39.25 4045 | 4099 | 4162 | 4220 | 4954 | s041 | 5133 | 5230 | 5325 54.18
cTs#1 N/A 26.67 26.90 | 2714 | 2737 | 2761 | 27.85 | 28.0 | 2834 | 2859 | 28.84 29.09
cTs#2 N/A 17.80 1801 | 1822 | 1843 | 1865 | 1886 | 19.09 | 1931 | 1953 | 19.76 19.99
cTs#3 N/A 34.16 3416 | 3416 | 3416 | 3416 | 3416 | 3416 | 3416 | 3416 | 34.16 34.16
cTs #4 N/A 4434 4463 | 4492 | 4522 | 4551 | 4581 | 4611 | 4641 | 4671 | 47.02 47.32
cTs#s N/A 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53
cTs #6 N/A 2.69 271 2.73 2.75 2.77 2.79 281 2.83 2.85 2.87 2.89
cTs #7 N/A 53.79 5419 | 5459 | 5499 [ 5540 | s5.81 | s6.22 | se64 | 57.06 | 57.48 57.90
cTs#8 N/A 29.57 79.73 | so62 | 8157 [ 8208 | 8254 | 83.07 | 8368 | 8425 | 84.80 85.27
cTs #9 N/A 0.00 1.00 1000 | 3000 | 3000 | 3000 | 3000 | 30.00 | 3000 | 30.00 30.00

* Assuming cooling not available. With cooling LTR is 31.25 MVA,
** LTR will increase to approximately 195 MVA after T2 is replaced (2027)

*** | TR will increase to approximately 120 MVA after T5/T6 are replaced (2023)

**** | TR will increase to approximately 120 MVA after T1/T2 are replaced (2025)

Table 7: Chatham-Kent/Lambton/Sarnia Regional Net Non-Coincidental Load Forecast

Regional Summer Non-Coincident Peak
station Limited-Time Historical (MW) Forecast (MW)
Rating [MVA) 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Duart TS 200 17.52 18.17 | 1825 | 23.69 | 23.81 | 23.96 | 2419 | 24.44 | 2472 | 2498 25.23
Forest Jura DS 18.8% 26.60 26.84 | 2697 | 27.4 | 27.38 | 27.68 | 2807 | 2847 | 2892 | 2938 29.85
Kent TS (T1/T2) 155.67* 105.10 106.31 | 11173 | 10849 | 108.78 | 113.94 | 116323 | 117.31 | 118.45 | 11957 | 120.68
Kent TS (13/T4) 59.8 46.81 4711 | 47.21 | 47.37 | 47.67 | 4805 | 4859 | 4916 | 4980 | 50.45 51.11
Lambton TS 103.8%7* 65.41 6550 | 65.28 | 6516 | 6521 | 6539 | 6577 | 6618 | 66.69 | 67.20 67.72
Vodeland TS | 196.5 | 114.81 | 118.76 | 12559 | 132.60 | 139.89 | 147.40 | 150.94 | 154.54 | 158.31 | 162.08 | 165.84
5t. Andrews TS [ 1018t 65.06 | 6808 | 6788 | 6777 | 9710 | 97.28 | 97.65 | 98.05 | 9855 | 99.04 | 99.54
Wallaceburg TS 518 39.11 39.26 | 39.41 | 39.65 | 39.75 | 39.91 | 4021 | 4056 | 40.97 | 41.35 41.70
wanstead Ts 118.9 46.42 47.84 | 4849 | 4923 | 4991 | 5860 | 5963 | 6071 | 61.86 | 652.98 64.09
cTs #1 N/A 32.20 32.48 | 3276 | 33.05 | 3334 | 3363 | 3392 | 3422 | 3451 | 3482 35.12
cTs 72 N/A 19.35 1957 | 19.80 | 2003 [ 2027 | 2051 | 2075 | 2099 | 2123 | 2148 2173
cTs #3 N/A 35.75 35.75 | 3575 | 3575 | 3575 | 3575 | 3575 | 3575 | 3575 | 3575 35.75
cTs #a N/A 4871 49.02 | 4934 | 49567 | 4999 | 5032 | 5064 | 5098 | 5131 | 51.64 51.98
cTs #5 N/A 9.96 9.96 9.96 9.96 9.96 9.96 9.96 9.96 9.96 9.96 9.96

cTs 46 N/A 2.77 2.79 2.81 2.83 .85 2.87 2.89 2.91 2.93 2.95 2.97

cTs #7 N/A 56.03 56.50 | 56.92 | 57.34 | 57.76 | 5319 | 5862 | 59.05 | 59.49 | 59.93 60.37
cTs #3 N/A 112.89 113.74 | 11459 | 11545 | 116.32 | 117.19 | 118.07 | 11896 | 119.85 | 12075 | 121.66
cTs #9 N/A 0.00 1.00 1000 | 23000 | 2000 | 3000 | 32000 | 30.00 | 3000 | 30.00 30.00

* Assuming cooling not available. With cooling LTR is 31.25 MVA.

** LTR wil increase to approximately 195 MVA after 72 is replaced (2027)
*** TR will increase to approximately 120 MVA after T5/T6 are replaced (2023)
**** | TR will increase to approximately 120 MVA after T1/T2 are replaced 2025)

Bluewater is not aware of any planned or proposed renewable generation connections that would require

network investments or otherwise impact the regionally interconnected utilities.
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Bluewater does not plan on making any investments in grid modernization equipment and/or systems

that could have an impact on the operation of assets serving the regionally interconnected utilities.

Bluewater has not completed and does not contemplate completing any projects or programs involving
the study or demonstration of innovative processes, services, business models, or technologies over the

forecast period.

5.2.2.3 IESO Comment Letter
There are no REG investments in the region, and Bluewater has not included any REG investments within

the 5-Year DSP period, as such, a comment letter provided by the IESO is not required.

5.2.3 Performance Measurement for Continuous Improvement

5.2.3.1 Distribution System Plan

This is Bluewater’s first DSP, and as such, no prior DSP objectives are available for comparison.

5.2.3.2 Service Quality and Reliability
Bluewater uses the Service Quality Indicators (“SQl”) outlined in Chapter 7 of the Distribution System Code
to continuously evaluate the overall effectiveness of internal processes and systems and the distribution

system to meet customer expectations.

The following Tables 8 and 9 outline the SQI for the historical years since last Rebasing in 2013. Chapter 2
Appendix 2-G has been filed in live Excel format with this Rate Application. Bluewater updated the
formulas and overrode data where the pre-populated formulas were linking to the year prior. As such, the
data is consistent with the scorecard. There have not been any material changes in SQl. Bluewater

discusses reliability below in the Summary of Performance for the Historical Period.
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Table 8: Appendix 2-G SQI: Service Reliability
Excluding Loss of Supply and Major Event Days
Index
2013 2014 2015 2016 2017 2018 2019 2020 2021
SAIDI 1.82 0.89 2.16 1.38 1.31 1.60 1.88 1.95 1.86
SAIFI 1.48 0.68 1.64 1.38 0.96 1.67 1.87 2.02 1.59
SAIDI 1.718
SAIFI 5 Year Historical Average 1.623
Including Major Event Days, Excluding Loss of Supply
Index
2013 2014 2015 2016 2017 2018 2019 2020 2021
SAIDI 1.82 0.89 3.28 1.38 1.31 2.20 1.88 2.29 2.92
SAIFI 1.48 0.68 2.09 1.38 0.96 1.98 1.87 2.22 1.98
SAIDI 2.120
SAIFI 5 Year Historical Average 1.802
Including Loss of Supply, Excluding Major Event Days
Index
2013 2014 2015 2016 2017 2018 2019 2020 2021
SAIDI 2.61 2.19 2.34 1.75 1.31 2.72 3.35 2.11 1.92
SAIFI 2.26 1.32 2.23 2.68 0.96 3.32 2.93 2.15 1.79
SAIDI 2.283
SAIFI 5 Year Historical Average 2.230
Including Loss of Supply and Major Event Days
Index
2013 2014 2015 2016 2017 2018 2019 2020 2021
SAIDI 2.61 2.19 3.46 1.75 3.13 3.69 3.35 2.45 2.97
SAIFI 2.26 1.32 2.68 2.68 2.20 3.75 2.93 2.34 2.17
SAIDI 3.118
SAIFI 5 Year Historical Average 2.678
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1  Average Number of Hours that Power to a Customer is Interrupted — Through the years 2017 through

2 2020 Bluewater experienced an upward trend in the average number of hours that power to a customer

3 is interrupted, from 1.31 hours to 1.95 hours. In 2021 Bluewater successfully reversed that trend,

4  reducing it to 1.86 hours. Despite the improvement Bluewater still missed its distributor target of 1.66

5 hours, which is based on the 5-year previous year’s average. Bluewater’s target for the next 5 years is to

6  improve its performance and score below its distributor target (as identified by the OEB) of 1.66.

7

8  Average Number of Times that Power to a Customer is Interrupted — The average number of times that

9 Bluewater’s customers experienced power interruptions increased from 2017 from 0.96 to 2.02 in 2020.
10 Bluewater reversed this increasing trend in 2021, when the average number of interruptions per customer
11 declined to 1.59. However, the improved score still did not meet the target of 1.51 times. Bluewater’s
12 target for the next 5 years is to improve its performance and score below its distributor target (as
13 identified by the OEB) of 1.51.
14
15 Table 9: Appendix 2-G SQI: Service Quality

OEB
Indicator Minimum 2013 2014 2015 2016 2017 2018 2019 2020 2021
Standard

Low Voltage
Connections 90.0% 99.2% 94.2% 98.0% 98.30% 99.27% 96.89% 99.77% | 100.00% 93.92%
High Voltage
Connections 90.0% | 100.0% N/A N/A N/A N/A N/A N/A N/A N/A
Telephone
Accessibility 65.0% 77.0% 73.1% 75.6% 69.10% 78.01% 82.31% 87.40% 82.67% 86.26%
Appointments Met 90.0% | 100.0% 99.8% | 100.0% 99.60% 99.82% 99.72% | 100.00% | 100.00% 99.41%
Written Response
to Enquires 80.0% 99.9% | 100.0% | 100.0% | 100.00% 99.99% 99.82% 99.59% 99.84% 99.91%
Emergency Urban
Response 80.0% | 100.0% | 100.0% | 100.0% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% 100%
Emergency Rural
Response 80.0% | 100.0% | 100.0% N/A | 100.00% | 100.00% N/A N/A | 100.00% 100%
Telephone Call
Abandon Rate 10.0% 3.6% 4.3% 4.1% 4.80% 3.62% 2.97% 2.85% 2.65% 3.64%
Appointment
Scheduling 90.0% | 100.0% 98.2% 99.5% 99.60% 99.97% 99.89% 99.20% 98.83% 95.45%
Rescheduling a
Missed
Appointment 100.0% N/A 86.1% 53.8% 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100%
Reconnection
Performance
Standard 85.0% 100.0% | 100.0% | 100.0% | 100.00% | 99.39% 100.00% | 100.00% | 100.00% | 100%




O 00 N o u b W N =

e N T
A W N R, O

15
16
17
18
19

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 46

New Residential/Small Business Services Connected on Time — There has been some fluctuation in
results for this metric. In 2021, Bluewater declined to 93.92%, from the previous years score of 100%,
although still performed above the industry target of 90%. Over the past 5 years Bluewater’s results have
ranged between these two levels (93.92% — 100%) and Bluewater’s goal is to continue to maintain this

performance over the next 5 years.

Scheduled Appointments Met on Time - Bluewater scored above 99% in each of the last five years.

Bluewater intends to maintain this high rate of customer service over the course of the next five years.

Telephone Calls Answered on Time — In 2021 Bluewater reached one of its highest scores in this metric,
with 86.26% of calls answered within 30 seconds, well above the industry target of 65%. Over the past
five years Bluewater has averaged 83.9% of calls answered on time and will work to maintain this

performance over the next five years.

Summary of Performance for the Historical Period
SAIDI and SAIFI are a measure used to identify overall reliability performance. Figure 5 presents all
customer interruptions over the historical period from 2013 to 2021 (including loss of supply and major

events), as well as all interruptions excluding loss of supply.
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Figure 5: Historical Number of Customer Interruptions, including and excluding Loss of Supply
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Figure 6 displays all interruptions, excluding major events and loss of supply, for SAIDI and SAIFI in the

historical period.

Figure 6: Historical SAIDI and SAIFI; All Interruptions, excluding Major Events and Loss of Supply
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Table 10 displays a summary of major events that occurred since the last Cost of Service filing in 2013.
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Interruptions caused by Major Events

2013

2014 2015 2016

2017 2018 2019 2020

2021

0-Unknown/Other

1-Scheduled Outage

2-Loss of Supply

12 4

3-Tree Contacts

4-Lightning

5-Defective Equipment

6-Adverse Weather

14

18

7-Adverse Environment

8-Human Element

9-Foreign Interference

Total Number of Interruptions
caused by Major Events

12 19 0 2

22

Customer-Interruptions caused by Major Events

2013

2014 2015 2016

2017 2018 2019 2020

2021

0-Unknown/Other

1-Scheduled Outage

2-Loss of Supply

12,075

4,386

3-Tree Contacts

11,397

356

8,043

4-Lightening

6,943

5-Defective Equipment

6-Adverse Weather

5,000

11,340

6,309

7-Adverse Environment

8-Human Element

9-Foreign Interference

13

Total Number of Customer-
Interruptions caused by Major
Events

0| 16,397 0

12,075

15,739 0 7,299

14,352

Customer-Hours of Interruptions caused by Major Events

2013

2014 2015 2016

2017 2018 2019 2020

2021

0-Unknown/Other

1-Scheduled Outage

2-Loss of Supply

26,901

13,407

3-Tree Contacts

32,776

436

22,822

4-Lightening

12,166

5-Defective Equipment

6-Adverse Weather

7,833

22,044

16,156

7-Adverse Environment

8-Human Element

9-Foreign Interference

85

Total Number of Customer-Hours
of Interruptions caused by Major
Events

0| 40,609 0

26,901

35,536 0| 12,602

38,978

2
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As evidenced in Table 10, above, Bluewater experienced Major Event days in 2015, 2017, 2018, 2020, and

2015: Adverse Weather and Tree Contacts were the main cause of a major event in July. The
outage affected 16,397 customers for 6 hours and 55 minutes.

2017: Loss of Supply from Hydro One caused a major event on March 4, when 4,270 customers
were affected for 7 hours and 10 minutes

2018: Adverse Weather was the main cause of a major event in May. There were high winds,
fallen trees, and damaged power lines, causing outages to 13,580 customers for 4 hours.

2020: Lightening was the main cause of a major event in September, hitting Bluewater’s M26
breaker and affecting 7,299 customers for 2 hours and 21 minutes.

2021: Adverse Weather and Tree Contacts were the primary cause of the major event in

September, affecting 14,279 customers for 7 hours and 41 minutes.

Table 11: Five-year Average SAIDI and SAIFI and Target

2021 5-year average
Measure OEB Target (2017-2021)
SAIDI 1.66 1.72
SAIFI 1.51 1.61

As evidenced in Table 10, above, Bluewater experienced Major Event days in 2015, 2017, 2018, 2020, and

2015: Adverse Weather and Tree Contacts were the main cause of a major event in July. The
outage affected 16,397 customers for 6 hours and 55 minutes.

2017: Loss of Supply from Hydro One caused a major event on March 4, when 4,270 customers
were affected for 7 hours and 10 minutes

2018: Adverse Weather was the main cause of a major event in May. There were high winds,
fallen trees, and damaged power lines, causing outages to 13,580 customers for 4 hours.

2020: Lightening was the main cause of a major event in September, hitting Bluewater’s M26

breaker and affecting 7,299 customers for 2 hours and 21 minutes.
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e 2021: Adverse Weather and Tree Contacts were the primary cause of the major event in
September, affecting 14,279 customers for 7 hours and 41 minutes.

Table 11 shows Bluewater’s 2021 5-year rolling average SAIDI and SAIFI as compared to the OEB target.
The 5-year rolling average was slightly higher than the target in 2021 largely due to outages in 2020,

explained below.

In 2018, there was an increase in the number and frequency of outages. Outages in Bluewater’s rural
regions were largely attributed to loss of supply due to the Wanstead TS being at the end of its life. For
Bluewater’s Sarnia customers, outages were mainly caused by defective equipment. The increase in
defective equipment outages was largely due to underground cable faults in the Wellington Park and
Sherwood Village subdivisions in Sarnia. As such, in 2018, Bluewater installed all new cables Sherwood
Village to increase reliability. Bluewater also replaced a section of cable in Wellington Park, and Bluewater

continues to prioritize this location for future investment.

Loss of Supply from Hydro One has historically contributed to outages, including Major Events. The
conversion of Wanstead TS from 115 kV to 230 kV, as described below, was completed in 2018 and has
drastically reduced the outages caused by Loss of Supply in subsequent years, with exceptional

circumstances, outlined below, causing outages in 2019.

In April of 2019, Loss of Supply caused a significant outage, affecting 32,302 customers fed from the
Modeland and Wanstead Transmission Stations. Power to 4,151 customers out of the Wanstead station
was restored within 10 minutes, but the remaining customers fed from the Modeland station were

without power for up to 2 hours.

The outage occurred due to two events happening at the same time. A Hydro One contractor working on
230 kV tower lines requested hold-offs on the protection for the two 230 kV circuits feeding Modeland TS
which means, if there was a fault on the line, the breakers would open and not reclose as normal. During
their work, contact was made by the contractor’s equipment on one of the high tension lines resulting in

an outage on that circuit. Thankfully, no personnel were injured.
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The power remained on at this point because the companion feed to Modeland TS was still energized.
Unfortunately, while the first feeder was off, the second feeder tripped off on differential protection. This
resulted in a total loss of load at Wanstead and Modeland Transmission Stations feeding Bluewater

customers and Wonderland TS feeding London Hydro customers — a total of 141 MW of power.

Power to Wanstead and Wonderland was restored by Hydro One picking up the feeder that tripped due
to the differential protection, but they were unable to restore Modeland in this way because the fault was
at or near the station. Bluewater operations staff worked to restore power to as many of its customers as
possible by moving them to feeders out of St Andrews TS and over to Hydro One feeders coming in at
Bluewater’s borders until the damage from the contact on the first feeder could be investigated and

corrected. Two hours and 12 minutes later, all power was restored to Modeland TS.

In 2020 outages continued to trend up slightly due to defective equipment and tree contacts. Bluewater
has completed some projects and continues to replace end-of-life, direct-buried underground conductor
(Project ID UT26) and is working with Bluewater’s current tree trimming contractor to improve the process

of clearing trees from around Bluewater’s line. As a result, outages began to trend down again in 2021.

Outages by Cause
Bluewater measures the causes of interruptions to track the causes of large outages and identify trends
year over year. As evident in Figures 7 and 8, Loss of Supply has consistently been a leading cause of

outages, accounting for over 40 per cent of all customer outage hours in each of 2017, 2018, and 2019.

The loss of supply-related outages can be attributed to the fact that Bluewater is partially embedded in
the Hydro One Networks Inc.’s distribution area. Hydro One’s Wanstead Transmission Station supplies
Bluewater’s rural areas of Petrolia, Oil Springs, Watford, and Alvinston. Wanstead TS was beyond its useful

life and causing reliability issues for Bluewater’s rural customers.

In order to address these issues Bluewater contributed to the upgrade of the Hydro One TS. The upgrade
from 115 kV to 230 kV required a capital contribution from Bluewater of $1,169,720 paid in annual

payments made from 2015 to 2018. The multi-year project to modernize the station was completed in
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2018. It has resulted in drastically reduced outages caused by loss of supply in subsequent years, with

exceptional circumstances, outlined above, causing outages in 2019.

In 2021, the Number of Customer Hours of Interruption caused by loss of supply in Petrolia, Qil Springs,

Watford, and Alvinston have decreased by 96% compared with 2018, as shown in Table 12.

Table 12: Cause Code 2 — Loss of Supply, Historical Outage Statistics for Rural Areas

Year Number of | 2021 v | Number of Customer | 2021 Number of Customer 2021
Interruptions | 2018 Interruptions \ Hours of Interruption v
2018 2018
2018 37 36,166 52,786
_ o) 4 _ 0, ’ _ 0,
2021 7 81% 7,239 80% 2,085 96%

Tables 13 through 22 depict the following for the historical period:

e number of interruptions that occurred as a result of the cause of interruption;
e number of customer-interruptions that occurred as a result of the cause of interruption; and
e number of customer-hours of interruptions that occurred as a result of the cause of

interruption

These statistics are tracked to determine if trends are developing that might trigger a change in

maintenance or capital spending.

Figures 7 through 9 depict these outages in graph form for a visual comparison.
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Table 13: Cause Code 0 - Unknown/Other - Historical Outage Statistics

Year Number of Interruptions Number of Customer- Number of Customer-Hours
Interruptions of Interruption
2013 12 1,301 1,423
2014 8 93 312
2015 17 15,426 19,922
2016 8 1,100 938
2017 17 1,634 838
2018 15 3,663 1,309
2019 14 2,624 3,035
2020 14 4,325 4,604
2021 15 5,650 3,535
Table 14: Cause Code 1 — Scheduled Outage - Historical Outage Statistics
Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 106 3,277 4,304
2014 101 4,263 6,391
2015 178 9,237 18,677
2016 219 11,926 16,090
2017 220 8,856 11,658
2018 246 8,790 17,894
2019 216 7,652 14,948
2020 202 3,142 4,722
2021 154 6,574 9,563
Table 15: Cause Code 2 — Loss of Supply - Historical Outage Statistics
Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 21 27,843 28,511
2014 24 23,233 47,003
2015 13 21,343 6,638
2016 32 47,055 13,420
2017 42 44,958 66,746
2018 38 65,064 54,936
2019 14 38,989 54,253
2020 4 4,603 5,638
2021 7 7,239 2,085
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Table 16: Cause Code 3 — Tree Contacts - Historical Outage Statistics

Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 21 4,385 4,283
2014 22 5,918 9,458
2015 30 16,351 38,339
2016 24 13,016 6,518
2017 34 8,225 7,165
2018 30 16,283 12,475
2019 30 11,897 12,496
2020 32 7,553 11,580
2021 35 23,766 37,036
Table 17: Cause Code 4 — Lightening - Historical Outage Statistics
Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 17 12,322 4,090
2014 15 1,268 3,082
2015 4 767 1,130
2016 16 5,123 15,367
2017 11 2,633 5,380
2018 5 154 124
2019 24 4,467 2,374
2020 4 13,882 22,299
2021 6 579 380
Table 18: Cause Code 5 — Defective Equipment - Historical Outage Statistics
Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 90 16,272 14,339
2014 59 1,879 3,857
2015 70 19,595 20,604
2016 44 11,819 3,587
2017 40 2,016 3,665
2018 81 19,519 10,771
2019 67 10,534 8,500
2020 64 22,042 15,207
2021 79 10,982 18,426
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Table 19: Cause Code 6 — Adverse Weather - Historical Outage Statistics

Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 19 13,295 34,571
2014 16 4,645 3,755
2015 22 7,214 11,945
2016 13 3,048 5,375
2017 14 2,069 2,014
2018 31 17,699 34,038
2019 46 13,853 18,534
2020 20 4,247 4,940
2021 48 10,548 22,708
Table 20: Cause Code 7 — Adverse Environment - Historical Outage Statistics
Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
2017 2 12 13
2018 1 3,168 127
2019 0 0 0
2020 0 0 0
2021 0 0 0
Table 21: Cause Code 8 — Human Element - Historical Outage Statistics
Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption
2013 1 158 5
2014 0 0 0
2015 1 35 41
2016 2 1,595 187
2017 2 435 33
2018 22 688 786
2019 1 10 1
2020 1 404 22
2021 166 55
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Table 22: Cause Code 9 — Foreign Interference - Historical Outage Statistics

Year Number of Interruptions Number of Customer Number of Customer Hours
Interruptions of Interruption

2013 51 2,189 2,218
2014 44 6,390 5,135
2015 31 6,593 7,914
2016 43 2,385 2,102
2017 38 9,299 16,902
2018 39 3,009 3,396
2019 59 17,915 9,317
2020 67 26,444 21,425
2021 62 15,027 16,344
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Figure 7: Number of Interruptions by Cause Code
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Figure 8: Number of Customer-Interruptions by Cause Code
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Figure 9: Number of Customer-Hours of Interruption by Cause Code
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Loss of Supply outages have decreased given the upgrades to the Wanstead Transmission Station.

Outages related to Tree Contacts have increased as a result of decreased tree trimming and vegetation
management in 2020 and 2021, primarily due to COVID impacts and contractor restrictions. Bluewater’s
third-party contracted tree service provider experienced severe staffing shortages due to COVID-19 and
union issues. Beginning in 2020, the contractor began to fall behind and by the spring of 2021, they were
nearly one year behind in the four-year cycle. Efforts were undertaken to catch-up, but they finished the
contract term without having completed the final year of the contract. Bluewater issued a new RFP for
Tree Trimming services in Q1 of 2022 and were successful in hiring a new service provider who
commenced services mid-year. Accordingly, Bluewater expects there to be a catch-up period as there is
overlap between Year 1 of the new contract and completion of Year 4 of the prior contract during the
period from July 2022 to June 2023. As such, Bluewater expects decreases to the outages related to Tree

Contacts in subsequent years.

Bluewater anticipates that increased replacement of deteriorating equipment nearing the end of its useful

life will result in a decreased number of outages caused by Defective Equipment.

Weather-related impacts, including Lightening, Adverse Weather, and Tree Contacts amounts to almost
half of the customer-number of outages. Within Bluewater’s DSP, investments into capital projects such
as Wood Pole Replacement Program (UT15), and Operating and Maintenance projects such as replacing
defective lightning arrestors and increased tree trimming will help withstand future weather impacts. Also
the planned installation of additional animal guards in areas prone to animal contacts will help reduce the

number of outages caused by foreign interference.

5.2.3.3 Distributor-Specific Reliability Targets
Bluewater does not propose using performance expectations based on something other than historical

performance.

Bluewater also does not propose using SAIDI and SAIFI performance benchmarks that are different than

the historical average.
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5.3 ASSET MANAGEMENT PROCESS

5.3.1 Planning Process

This section provides a high-level overview of Bluewater’s asset management process. Bluewater follows
an Asset Management Strategy (“AMS”) that was prepared in 2011 with the assistance of a third party
(AESI). It has been included as Appendix B.

This is Bluewater’s first DSP, and as such, there is no comparison with any prior DSP.

Bluewater’s assets are managed by using technical support combined with the expert knowledge of

Operations staff. Its Asset Management Plan is supported by using a combination of data systems:

e Geographic Information System (“GIS”) is used to track individual pieces of equipment in the field,
as well as customer and loading data geographically. All physical changes to the distribution
system are captured in GIS on an ongoing basis. Documentation of inspection records is facilitated
through the use of a mobile field mapping and data collection software application.

e Supervisory Control and Data Acquisition (“SCADA”) plays an important role in the Bluewater
Asset Management Plan by providing both real-time and historic distribution system data. SCADA
is used to study feeder loading and to project future feeder loading, as well as to study system
peaks. The data collected through SCADA is routinely used during the planning and
implementation of capital and maintenance programs.

e The Bluewater Outage Management System (“OMS”) is made accurate through diligent tracking.
It is used to trend power outage by cause, by time of year, and by geographic location. This
information is vital to the Asset Management Plan when prioritizing and supporting
recommended capital and maintenance programs.

e The Bluewater Fleet Management System has been built in-house. The system houses all vehicle
maintenance records, testing, and results. It facilitates fleet maintenance and provides supporting
evidence for new vehicle purchase proposals.

The overall process for the management of Bluewater’s key distribution assets is depicted in Figure 10.

General Plant processes follow distribution assets in the section below.
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Figure 10: Bluewater Asset Management Process Flowchart
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5.3.1.1 Process

Each step of the Asset Management Process from Figure 10: Bluewater Asset Management Process is

detailed, below:

Step 1:Inspections, Maintenance, Repairs, Replacements (Bluewater)

Bluewater collects and maintains data on key components of the distribution system in accordance to DSC
requirements. Inspection of all devices are completed in compliance with the 3-year period for
Bluewater’s urban area and with the 6-year period for Bluewater’s rural area. The key components are

listed below:

e MS?! Transformers

e MS Circuit Breakers (Air Magnetic, Bulk Oil, Vacuum)

Ims = municipal station; a substation used to transform voltage from one primary voltage to another (such as 27.6 kV to 4.16 kV)
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¢ MS Pad Mounted Switchgear

* Pole Top Transformers (Single Phase, Poly Phase, Rabbit Type?)
¢ Gang Operated Overhead Switches (Manual, Motorized)

¢ Wood Poles

 Underground Cables (XLPE® Direct Buried, XLPE In Duct, PILC?)
¢ Pad Mounted Transformers (Single Phase, Three Phase)

¢ Pad Mounted Switchgear

Bluewater maintains data such as age, inspection results and test results within the GIS system and
provides it to a third party, Kinectrics, in order to prepare their annual Asset Condition Assessment Report
(“ACA”). Further details about Bluewater’s inspection and maintenance program can be found in

subsection 5.3.3.2 System Operations and Maintenance Activities.

Step 2: Update Asset Condition Assessment and Age (Kinectrics)

Since 2014, Bluewater has retained Kinectrics to perform an Asset Condition Assessment on Bluewater’s
key distribution assets. Condition data can include nameplate information, test results, asset inspection
records, corrective maintenance records, and operational experience. The 2021 Asset Condition
Assessment can be found in Appendix A — Asset Condition Assessment (ACA) Report.

The reliability analysis is based on the most recent five years and identifies underperforming areas that

may require additional analysis.

Step 3: Update Health Index (Kinectrics)

Kinectrics updates the Health Index annually using input data from Bluewater. The summary is found in
Appendix A and Table 27. The Health Index quantifies equipment condition based on numerous condition
parameters that are related to the degradation factors that cumulatively lead to an asset’s end of life. It
is an indicator the asset’s overall health and is typically given in terms of a percentage, with 100%

representing an asset in brand new condition.

2 A “Rabbit” type transformer is the common term for a single phase pole mounted transformer that is used to transform voltage from one
primary level to another (such as 16 kV to 2.4 kV). It has two primary bushings on the top of the transformer that resemble the ears of a rabbit.

3 XLPE = cross-linked polyethylene; a type of polymer used to insulate underground cables.

4pILC= paper insulated, lead covered; vintage cable insulation method using paper soaked in oil and covered with a sheath of lead. No longer in
common use due to environmental issues with the oil and lead.
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The Average Health Index results from the ACA are used to prepare the Flagged-for-Action list.

Step 4: Assess Risk of Failure and Criticality (Kinectrics)

The ACA provides a summary of the overall condition of each asset type, the health index distribution, as

well as a prioritization list (based on condition, risk and criticality) along with identified data gaps.

Step 5: List of Items Flagged-for-Action by Priority and Year (Kinectrics)

For each of Bluewater’s key distribution asset categories, Kinectrics develops a Condition-Based Flagged-
For-Action plan (see Tables 23 and 24). The assessment methodology assumes all units flagged for
intervention are replaced. In reality, only some of the units flagged for action in the first year will be dealt

with, while the remaining units will be addressed in subsequent years.

The Flagged-for-Action plan is based on asset condition or age. It uses a probabilistic, non-deterministic
approach and, as such, can only show expected failures or probable number of units that are expected to
be candidates for replacement or other action. The Flagged-for-Action plan signals Bluewater to assess
the condition of the asset. Bluewater only replaces assets based on their condition. An asset being

Flagged-for-Action does not mean it is necessarily being replaced.

Step 6: Review Asset Utilization and Performance (Bluewater)

Bluewater reviews the draft ACA report and provides feedback to Kinectrics through an iterative process,

before the report is finalized.

Step 7: Five Year Forecast, Annual Budgets (Bluewater)

Bluewater Engineering and Operations staff use the results of the annual ACA, together with other
considerations identified below, to identify, select, prioritize, and/or pace investments, thereby creating

the budgets and five-year projections.

When considering the cut-off point, or envelope, for the budget, Bluewater considers the system needs,
asset conditions, customer preferences and needs, including connection requests or complaints, and rate

impacts in the budgeting process.
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As outlined in further detail in at Appendix B, the development of the capital budget and five-year forecast
occurs simultaneously and begins in the third quarter of each year with identification of projects proposed
for inclusion within each. The scope and proposed expenditures of each project is developed and

prioritized by the relevant departments.

Engineering projects are budgeted into high and medium priority. This is based on reliability, with high
priority projects being necessary to ensure continued or improved reliability of the system. Medium
priority projects improve the system and may affect reliability, but are better able to be paced than high
priority projects. All other projects are categorized by type (such as municipal centered, metering, IT,

other) and project priorities are not related to reliability.

A draft budget and forecast is then presented to senior management and subsequently to the Board of

Directors for review of both and approval of the annual budget in the fourth quarter.

On a monthly basis, Bluewater reviews project statuses and year to-date results, including a comparison
to budget and forecasted spending. Any known changes to forecasted spending, including any newly
identified risks requiring immediate corrective action, are reviewed. Where necessary, projects scope
and/or timing may be changed based on priority to allow for redirection of budgeted funds, ensuring

Bluewater can operate within its established budget.

Measures to Identify and Select Investments

Flagged-For Action Plan

The Flagged-for-Action Plan (see Table 23 and 24) in the ACA is a guide for the Distribution System Plan.
The plan is used to track assets that may need to be replaced in the forecast period. Bluewater monitors
the condition of its system assets and invests in its assets to ensure they remain in a condition which
allows for reliable electricity distribution. It is not expected that it be followed directly or as the final
deciding factor in making sustainment capital decisions. As noted above, the Flagged-for-Action plan
signals Bluewater to assess the condition of the asset. Bluewater only replaces assets based on their

condition. An asset being Flagged-for-Action does not mean it is necessarily being replaced.
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Bluewater also develops its DSP based on numerous other factors and considerations that influence asset
management decisions, such as obsolescence, system expansion, regulatory requirements, and municipal

demands.

Change in Population and Sample Size
Change in Population and Sample Size (see

Table 25: Summary Change in Population and Sample Size) data from the ACA is used in addressing assets

that may need to be replace and identifying gaps in data that would affect sample size and population

data.

Change in Health Index Distribution and Health Index Distribution Results Summary
Change in Health Index Distribution (see Table 27) and Health Index Distribution Results Summary (see

Table 26) from the ACA are used to identify assets that may need to be replaced in the planning process.

Asset use and performance

Consideration is given to the utilization and performance of assets when considering options for
maintaining assets. Generally, there are no capacity issues with the Bluewater territory so the utilization
of individual components (such as transformers) is evaluated during inspections (noticeably overheating)
or when conducting maintenance, repairs or replacements. System performance is analyzed by area and
feeder to determine if trends are developing and if the level of investment in maintenance and

replacement is keeping reliability where customers prefer it to be.

Project timelines

Many of the projects in Bluewater’s five-year projection are long-term or multi-year recurring projects.
The Wood Pole Replacement Program (UT15), Cross Arm/Cap & Pin Insulator Replacement Program
(UT14), and Primary Underground Cable Replacements Program (UT26) are examples of these types of
projects. These projects reflect Bluewater’s goal of maintaining the system while improving reliability.
Other projects are short term (one or two years) and are often based on results of the Asset Condition
Assessment along with other tests or factors. Progress Drive Substation Upgrade (UT75) and Centre St.
Petrolia (UT77) are examples of these types of projects. The ACA has flagged these assets as needing

attention. Upon review of the oil testing and loading of the Progress Drive substation, Bluewater
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determined the best course of action was to upgrade this substation as well as Centre Street substation.
Other projects are driven by needs that arise, either from Bluewater’s customers or some other factor. St
Clair Parkway in Sarnia (UT72) and PCB Tx Replacement (UT71) are examples of these types of projects.
Chapter 2 Appendix 2-AA lists Bluewater’s projects. This is found below as Table 38 and also filed in live

Excel format.

Customer feedback
The valuable feedback Bluewater gains through ongoing customer engagement shapes Bluewater’s

capital expenditure plans.

Bluewater is dedicated to continuously engaging its valued customers through both daily business

activities and specialized initiatives.

Informed by Bluewater’s customers’ preference to continuously improve the safety and reliability of the
network (see the Customer Engagement section in Exhibit 1 of Bluewater’s 2023 Rate Application),
Bluewater has allocated the majority of its capital investments within the System Renewal category.
Customer satisfaction with the reliability of electricity service has decreased since 2017 (see Oracle Poll
Report in the Customer Engagement section in Exhibit 1 of Bluewater’s 2023 Rate Application). As such,
Bluewater has prioritized implementing programs to provide continued and improved power reliability,
including wood pole replacements, as well as both the 4 kV Load Conversion and 8 kV Load Conversion

programs (System Renewal).

The majority of customers favour improving technology to enhance the system. In response, Bluewater is

investing in Remote Load Break Switches (System Service).

This DSP has been shaped by the results of the customer engagement by continuing to focus on
maintaining a safe and reliable distribution system, while keeping costs competitive and gradually

introducing new service offerings and modernizing the grid.

Additional details can be found in the Customer Engagement section in Exhibit 1 of Bluewater’s 2023 Rate

Application as to the various customer engagement activities and how they impacted this DSP.
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Risk Management Tools and Methods

Risk management of assets is fundamental in aiding the justification, prioritization, and optimization of

Bluewater’s spending. A systematic approach to assess the following is taken with respect to each asset:

e Condition and age

e Location

e OQOperational data

e Maintenance

e Predictive maintenance

e Preventative maintenance

e Condition-based maintenance

To assist with risk management, Bluewater uses the AMS included in Appendix B. In addition, Bluewater
uses information from the Asset Condition Assessment (“ACA”), specifically the Flagged-for-Action Plans
mentioned above. The ACA uses data such as age and condition to rate assets in Bluewater’s distribution

system and identify items that need to be monitored or replaced.

The primary risk management tool used by Bluewater for the reliability and safety of distribution assets is

the Risk Rating system, whereby deficiencies and hazards are identified and categorized, see Table 28.

Deficiencies and hazards are identified during inspections and condition assessments conducted by
Bluewater staff. In conducting inspections and condition assessments, Bluewater divides its service
territory into urban and rural sub-areas based on the location, relative population density, and in
accordance with the OEB’s definitions of urban and rural. The regions form the basis for Bluewater’s
systematic visual patrols. Inspections are such that one-third of the urban service territory is inspected on
an annual basis and the rural service territory is inspected on a six year cycle. Thereby having inspected

the whole urban and rural distribution system on a three and six-year cycle respectively.

In addition to routine visual patrols, several maintenance practices further contribute to the assessment,
such as thermographic imagine. Feeder inspections, and dry-ice cleaning serve as secondary visual

inspections. The systematic approach of inspections, condition assessments, data analyses, and
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maintenance allow for identification of risks to these assets. This approach allows Bluewater to mitigate

risk to the assets and prioritize and support maintenance and capital expenditures.

Identified risks are then categorized based on an assessment of potential risk to health, safety, or property
of the general public, utility workers, or the environment as a consequence of failure of the asset. The
Risk Rating also includes guidelines for allowable response times to remediate the deficiency or potential

deficiency. The Risk Rating categories are summarized in Table 28.

Cyber Security

Cyber security risk mitigation is a key component of Bluewater business practice. In order to manage this
risk, Bluewater employs a number of measures that together combine to create a strong cyber security
defense. These are constantly reviewed in conjunction with business partners, industry standards, and
research and advisory sources. In response, Bluewater regularly puts in place new tools and processes
that help to mitigate the ever-changing risks. Bluewater will continue to invest in hardware and software

to enable us to fully comply with the OEB’s Cyber Security Framework requirements.

Climate Change

Bluewater is a member of the Utilities Standards Forum that collaboratively reviews distribution
construction standards to ensure they are in line with Canadian Standards. Bluewater will adopt any
updated standards when the national or provincial standards change as a result of the risk of climate

change.

Project Prioritization

Prioritization of capital projects for inclusion in the annual or 5-year budget is:

(1) Demand projects/ regulatory drivers (System Access)

(2) Bluewater initiatives (System Renewal, System Service, General Plant)

Demand and regulatory-drive projects are those driven by external entities, specifically municipalities,
customers, government, and/or regulatory bodies, and are generally non-discretionary. Bluewater

initiatives are identified as required to maintain or enhance the safety and/or reliability of the distribution
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system. The majority of these initiatives are recurring and may comprise activities that are required year-
after-year, for example pole replacements, or may comprise a single project that requires execution over
multiple years, for example voltage conversion to eliminate a substation. Further details of these types of

projects by investment category follows.

Section 8.1 of Appendix B outlines that the capital projects are prioritized to create the annual capital
budget and five year forecast. Planning projects for inclusion in the capital budget and five-year forecast
follows a bottom-up approach: Bluewater collects and analyzes data, and then projects are identified and

prioritized in the upcoming year or subsequent years.

System Access
Projects associated with connecting new customers and relocating assets to accommodate municipal
projects (referred to as Demand Projects) have the highest priority, as the OEB obliges each LDC to

accommodate these requests within prescribed timelines.

Bluewater receives requests such as relocating a pole line to accommodate municipal road works and
connecting supply to a new subdivision or commercial development. Bluewater strives to meet its
obligations to customer and municipal demands. Bluewater is generally apprised of these demands
through its participation in monthly utility planning meetings. These meetings, in which various utilities,
the municipalities, and developers participate, are used as a forum to provide notification of various
upcoming or forecasted projects and to coordinate utilities for those projects. As such, demand projects
are generally always included within the annual capital budget and may also be included within the five-

year forecast where indicated through utility planning meetings.

The capital expenditures required to fulfill demand projects are estimated and based on material quotes
and/or experience and may be extrapolated from previous years’ budget; alternatively and for estimating
expenditures for the five-year forecast, Bluewater uses projections of the expenditures, accounting for

such things as inflation.

Regulatory drivers (such as implementation of customer choice RPP plans, the metering upgrades for the

greater than 50 kW customers, monthly billing, and changes to bill presentment) also have high priority.
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In the absence of any specific requests, historical average spending is used to set the budget amounts for

the coming year and five year forecast.

System Renewal

Initiatives include recurring activities (such as asset replacements due to age and condition, system/safety
enhancements, and capital expansions) and non-recurring initiatives (such as manhole lid replacements
due to road work). Within this grouping, priority is given to projects that address safety and reliability
issues or risks, enhance the performance of the system, enable the provision of new services to customers,

or provide better tools to staff for performing their duties.

Asset replacement initiatives include replacement of existing distribution equipment, as well as capital
rebuild projects. Projects are identified using the ACA, which is updated annually by a third party using
data collected by Bluewater staff during system maintenance and inspections. The assets flagged-for-
action in the ACA are reviewed by Bluewater in context of the other proposed initiatives and system plans

to further refine the project priorities and scheduling.

System/safety enhancement initiatives include neutral upgrades, voltage conversion, safety signage,
substation upgrades, and load balancing projects. These initiatives are generally identified through
inspection and maintenance programs, load growth forecasts, and reliability reports (SAIDI/SAIFI). They
are required to ensure or enhance safety and reliability of service, accommodate forecasted increase in
load, or optimize configuration of the distribution system. Examples of initiatives include the installation
of animal protection, lightening arrestors, second substation transformer for redundancy in the event of
a failure of the primary transformer, and balancing of feeder loadings to avoid overloading during peak

periods.

System Service

Initiatives include upgrades and modifications to the system to accommodate increased demand by
existing customers. Generally, these initiatives are identified through forecasts or system planning and
are required to accommodate forecasted increase in load and/or to ensure availability of supply. These
may include feeder extensions to accommodate load growth and ensure supply reliability for customers.

For each the recurring initiatives identified within the annual budget and five-year forecast estimates of
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the amount of capital contribution required are compiled. The estimates are generally based on actual
expenditures from previous years where the scope of work is similar; alternatively, where the scope of
work varies, expenditures are proportionately estimated. For the forecast, estimates of initiatives are
adjusted annually based on achievements for a recurring project in previous years with respect to

objectives in the upcoming years.

5.3.1.2 Data
Flagged-for-Action Plan
As noted in the section above, the Asset Condition Assessment Plan (“ACA”) comprises a 20-year

replacement strategy, as shown in Table 23.

Bluewater’s replacement strategy is shown in Table 24, as documented in the ACA report. The results are
based on asset condition and age. However, as noted above, Bluewater only replaces assets based on
their condition; the Flagged-for-Action plan signals Bluewater to assess the condition of the asset. The
tables only show possible expected failures or probable number of units that are expected to be
candidates for replacement or other action. The two summaries are used as a guide for input for the DSP

and not expected to be solely followed directly in making final asset management descisions.
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Table 23: Twenty-Year Condition-Based-Flagged-for-Action Plan (Year 1 is 2022)
T Flagged for Action Plan by Year

1 2 3 4 S 6 7 ] 9 10 11 12 13 14 15 16 17 18 19 20

MS Transformers 2 0 0 0 0 0 1] 0 1] 0 0 0 1 0 0 0 1 0 1] 0
Air Magnetic 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0

MS Circuit Breakers Bulk Oil 3 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 ] 0 0 0 1]
Vacuum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MS Switchgear 8 0 1] 3 0 1 1 0 1 [1] 0 0 0 1 0 1 0 0 0 0
Single Phase 200 123 72 42 25 17 13 11 10 9 9 9 9 9 9 9 9 10 10 11

Pole Top Tr 3 Poly Phase 30 20 13 8 [ 4 3 3 2 2 2 2 2 2 2 2 2 3 3 3
Rabbit Type 0 0 0 0 0 1] 0 0 0 0 0 [ 0 1 0 1] 0 1 0

Gang Operated Overhead Switches 1 0 0 0 0 0 1] 0 0 0 0 0 0 0 a 1] 0 8] 0 0
Wood Poles 1058 926 847 809 800 809 824 837 844 839 822 792 749 694 628 554 476 396 319 247
XLPE Direct Buried 33.6 8.3 4.6 3.2 2.5 2.1 1.8 1.6 1.4 1.2 0.9 0.6 0.4 0.3 0.2 0.2 0.2 0.2 0.3 0.3

Underground Cables * XLPE In Duct 3.4 1.4 1.2 1.2 1.2 1.3 1.3 1.4 1.5 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.3 3.5 3.7
PILC 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pad Transformel Single Phase 7 5 4 4 4 3 3 3 3 2 2 2 2 2 3 3 3 3 3 4
Three Phase 3 3 3 3 3 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1

Pad Mounted Switchgear 1 0 0 0 1 0 [1] 1 0 0 1 0 0 0 0 1] 1 ] 0 0

* by length (km)

Table 24: Asset Replacement Strategy

Asset Category e

Strategy

MS Transformers Proactive
Air Magnetic Proactive

M5 Circuit Breakers Bulk Oil Proactive
Vacuum Proactive

M5 Pad Mounted Switchgear Proactive
Single Phase Reactive

Pole Top Transformers Poly Phase Reactive
Rabbit Type Reactive

Gang Operated Overhead Switches Reactive

Wood Poles Proactive/Reactive
XLPE Direct Buried Proactive/Reactive

Underground Cables * XLPE In Duct Reactive
PILC Reactive

Pad Mounted Transformers Single Phase Reactlive
Three Phase Reactive

Pad Mounted Switchgear Reactive

* by length (km)

In addition to the above, Section 5.3.2 Overview of Assets Managed details asset information, including

asset numbers, health, and age.

Change in Population and Sample Size

This measure of Asset and Systems Operations Performance tracks the change in population and sample

size for each asset subcategory.




O 0 N o U B W N

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 74

A summary of the change in population and sample size for each asset category between 2019 and 2020
is found in Table 25. This metric is calculated by a third party and expressed as a percentage in the ACA

report (see Appendix A).

The target is for each asset class to have condition data available within its population, where the larger

the sample size, the more confidence there is in extrapolating the Asset Condition Assessment results

over an entire asset population.

Table 25: Summary Change in Population and Sample Size

Population Sample Size
Asset
Count Change % Change
2019 2020 By Counts By % 2019 2020 By %
Vs Transformers 21 21 0 0% 100% 100% 0%
Air Magnetic 11 41 0 0% 100% 100% 0%
MS Circuit . -
Breakers Bulk Oil 3 3 0 0% 100% 100% 0%
Vacuum 7 7 0 0% 100% 100% 0%
IMS Switchgear 22 21 -1 -5% 100% 100% 0%
I | Single Phase 2005 2003 -2 0% 72% 100% 28%
Pole Top Poly Phase 596 598 2 0% 72% 99% 27%
Transformers
Rabbit Type 43 43 0 0% 60% 100% 40%
Gang Operated Overhead Switches 146 132 -14 -10% 76% 78% 2%
Wood Poles 15369 15361 -8 0% 96% 100% 3%
g g XLPE Direct Buried 66.8 65.7 -1.1 -2% 68% 67% -1%
|
g:u:g:m XLPE In Duct 183.2 179.9 3.3 2% 68% 68% 0%
PILC 0.503 0.534 0.0 6% 100% 100% 0%
IPad Mounted Single Phase 1262 1272 10 1% 100% 100% 0%
Transformers Three Phase 281 281 0 0% 99% 99% 0%
|Pad Mounted Switchgear 18 18 0 0% 100% 100% 0%

* by length (km)

10
11
12
13
14
15
16
17

Average Health Index Results

This measure of Asset and Systems Operations Performance tracks the average health index for each asset

category.

Table 26: Health Index Results Summary is a summary of the Health Index Results showing the Health

Index Distribution categories ranging from Very Poor to Very Good. The results provide the population,
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sample size, the average health index, average age, average DAl and age availability for each asset

category. These metrics are calculated by a third party and listed in the ACA report (see Appendix A).

The target is for each asset class to have a health index that is stable with minimal items listed in the very
poor and poor categories. Under-performing assets are improved each year as a result of planned work.
In some cases, the collection of additional data can result in a decrease in the health index which may not

automatically trigger additional remedial work.

Table 26: Health Index Results Summary

Health Index Distribution
Average =
B Sample Poor Fair Good Average | Average Age
Asset Category Population . Health |Very Poor Very Good B
Size (25 - (50 - (70 - Age DAI Availability
Index (< 25%) (>= 85%)
<50%) <70%) <85%)
MS Transformers 21 21 80% 1 1 3 4 12 35 80% 100%
Air Magnetic 41 41 69% 0 0 23 18 0 60 82% 100%
MS Circuit Breakers Bulk Oil 3 3 30% 0 3 0 0 0 74 38% 100%
Vacuum 7 7 92% 0 0 0 0 7 19 29% 100%
MS Switchgear 21 21 55% 0 8 8 2 3 49 67% 100%
Single Phase 2003 1993 77% 374 56 57 103 1403 31 99% 70%
Pole Top Transformers Poly Phase 598 591 88% 51 13 20 19 488 24 96% 71%
Rabbit Type 43 43 98% 0 0 0 1 42 16 86% 63%
Gang Operated Overhead Switches 132 103 99% 1 0 0 0 102 16 75% 30%
Wood Poles 15361 15320 66% 1154 21 751 12792 602 29 85% 46%
XLPE Direct Buried 65.7 443 32% 26.5 4.2 0.9 6.1 6.7 41 67% 67%
Underground Cables * XLPE In Duct 179.9 122.3 97% 1.8 2.6 0.0 0.7 117.2 17 68% 68%
PILC 0.5 0.5 0% 0.5 0.0 0.0 0.0 0.0 81 100% 100%
pad Mounted Transformers Single Phase 1272 1272 95% 10 7 31 75 1145 28 99% 88%
un T r
Three Phase 281 279 93% 1 4 24 23 227 28 97% 87%
Pad Mounted Switchgear 18 18 88% 0 1 2 2 13 15 61% 78%

* by length (km)

Change in Health Index Distribution

A summary of the changes in Health Index distribution between 2020 and 2021 ACA studies is found in

Table 27. This metric is calculated by Kinectrics and expressed as a percentage in the ACA.

The target is for each asset class to either have an improved increasing percentage of assets being

2 u

classified as “good” and/or “very good” or a decreasing percentage of “very poor”, “poor” and /or “fair”.

Where the asset would then be classified as having an overall improved health distribution. Conversely,

asset classes with a decreasing percentage of “good” and/or “very good” or an increasing percentage of

V{4

“very poor”, “poor”, and/or “fair” were classified as having an overall decline in health.
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Table 27: Change in Health Index Distribution

Very Poor Poor Fair Good Very Good Average Health Index
Asget Year
% Samples Change % Samples Change: e Sam ples Change % Samples Change % Samples Change % Change

2020 0.0% 0.0% 143% 143% Tla% BE.5%

M5 Transformers 4.8% 48% 0.0% 48% £.1%
2021 43% 48% 143% 19.0% 57.1% B0.3%
2020 0.0% TR.0% B80.1%

M5 Circuit Breakers - Air Magnetic 0.0%
2021 0.0% 0.0% 60.0%
2020 0.0% 0.0% 72.1%

M5 Circuit Breakers - Bulk 0il 0.0% 0.0%
2021 0.0% 0.0% 30.5%
2020 0.0% B5.7% 91.3%

M5 Circuit Breakers - Vacuum 0.0% 12%
2021 0.0% 100.0% 82.5%
2020 0.0% 36.4% 40.9% 91% 13.6% 54.0%

M5 Swi tehgear 0.0% 17% -2.B% 0.4% 06% 0.6%
2021 0.0% 38.1% 38.1% 95% 14.3% 54.7%
2020 17.9% 93% 4.6% 4.6% B63.6% 72.7%

Pale Top Transformers - Single Phase 09% £.5% 1.7% 0.5% 6E% 43%
2021 1BE% 2.8% 29% 52% T0.8% 77.1%
2020 79% 42% 4.2% 56% TE.1% B5.9%

Pale Top Transforimers - Poly Phase 0.7% -2.0% 0.E% -14% 4% 17%
2021 B.6% 22% 3.4% 3% E2.6% B7.5%
2020 0.0% 0.0 0.0% 00% 100.0% 9E.3%

Pale Top Transformers - Rabbit Type 0.0% 0.0% 00% 23% -2.3% 0a%
2021 0.0% 0.0 0.0% 3% 97.7% 9E.4%
2020 0.0% 0.0 0.0% 18% 9E.2% 99.4%

Gang Operated Dverhead Switches 10% 0.0% o0 -1E% 0E% 05%
2021 1.0% 0.0 0.0% 00% 99.0% 9E.9%
2020 B.3% 16% 4.4% TEO% 9.6% 67.9%

‘Wood Poles 12% -1.5% 05% 55% -5.7% -23%
2021 T5% 0.1% 49% B3sm 39% B5.6%
2020 543% 112% 6.1% 12.4% 16.0% 35.9%

Underground Cables * - XLPE Direct Buried 5.5% -1.7% 4.1% 13% 1.0% -35%
2021 598% 95% 2.0% 13 6% 15.0% 32.0%
2020 14% 16% 0.7% 05% 95.7% 96.4%

Underground Cables * - XLPE In Duct 0.0% 05% 0.7% 0.0% 02% 02%
2021 15% 21% 0.0% 05% 95.8% 96.6%
2020 100.0% 0.0% 0.0 o0% 0.0% o0%

Underground Cables. * - PILC 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2021 100.0% 0.0% 0.0 o0% 0.0% o0%
2020 0.0% 02% 1.0 52% 93.7% 96.1%

Pad Mounted Transformers - Single Phase 08% 0.4% 15% 07% -31.3% 08%
2021 0.8% 0.6% 2.4% 59% S0.3% 95.2%
2020 0.0% 1.1% 1.4% 15.8% EL7% 94.2%

Pad Mounted Transformers - Thress Phase 0.4% 0.4% TN -T.5% 4% -17%
2021 0.4% 1.4% B.6% 82% Ela% 92.5%
2020 0.0% 0.0% 27 B% m T2.2% B89.5%

Pad Mourted Switchgear 0.0% 5.6% 0.0% -16%
2021 0.0% 5.6% 111% m T2.2% B7.9%

The following Risk Ratings table is sourced from the AMS (Appendix B, page 7). Overall risk-ratings are
assigned by a System Inspection Powerline Technician or other qualified person (“Asset Inspector”). The
risk-rating is a colour-coded system whereby each colour is representative of the varying degree of risk,
is generally based on an assessment of potential risk to health, safety, or property of the general public,

utility workers, or the environment as a consequence of failure of the asset; the risk rating also includes

guidelines for allowable response times to remediate the deficiency or potential deficiencies.
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Table 28: Risk Ratings

Risk Rating Required Action

Immediate and urgent attention required; poses a risk to the general public, utility,
workers, property and/or the environment. Generally includes items that are broken,

rotten, missing, leaking, etc.

Requires timely, corrective action to mitigate hazard to the public, employees, property
— and/or the environment. Generally includes items that are damaged.
Yellow Maintenance will be required in 2 — 5 years
- Maintenance will be required in 5 — 10 years
Green Maintenance will be required in 11 — 20 years

5.3.1.3 General Plant Asset Management

Fleet

Bluewater follows its Fleet Management Plan (Appendix E).

A history of the condition, maintenance, inspections, required repairs, and annual costs are documented
and recorded in Bluewater’s Collective Data Fleet software program. Bluewater annually reviews costs

and condition of all units as a part of its recommendations for vehicle upgrades and replacement.

Other factors such as age, mileage, engine hours, Power Take Off hours, appearance, and frequency of

use are all contributors to the decision-making process to upgrade or replace an asset.

Vehicle replacements are identified through Bluewater’s comprehensive fleet management system. Using
Fleetio and GeoTab software programs, Bluewater tracks kilometres driven, litres of fuel per kilometre,

corrective maintenance, planned maintenance, and required testing for each vehicle in its fleet.
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Bluewater manages its fleet to ensure the following objectives can be achieved consistently and are

sustainable over time:

. maximize the operational effectiveness of the workforce by maximizing operational
functionality and availability of the vehicles;

° maximize asset longevity through effective purchasing specifications, operational inspections
and maintenance;

. minimize total lifecycle costs by tracking operational and maintenance costs as well as
downtime costs;

° maximize safety of the fleet by minimizing accidents and incidents.

Bluewater follows a Life Cycle approach to Fleet Management, as shown in Figure 11: Life Cycle Approach

to Fleet Management.

Figure 11: Life Cycle Approach to Fleet Management

Plan

Operate /

Inspect &
Maintain
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Plan - Bluewater prepares and reviews annually a five-year replacement schedule which is informed by
regular asset condition assessments (as detailed in the Fleet Management Plan at Appendix E). Due to
the lead time it takes to budget, order, receive and place into service, vehicles are typically planned for
replacement when assessments indicate fair to poor condition. By the time the existing assets are
removed from service, they will have normally deteriorated to poor or very poor condition.

Replacement of Heavy Duty Boom vehicles are ordered 12 to 18 months or longer in advance of
replacement due to manufacturing wait times. Medium Duty work vehicles normally are ordered 12
months in advance and Light Duty vehicles such as trucks, trailers, and vans, are usually obtainable
within the year they are being replaced. The COVID-19 Pandemic has affected ordering times and

certainty.

Acquire — Detailed purchasing specifications are utilized for the largest and costliest assets.
Specifications are reviewed and if needed updated before each submittal for tender. The number and
type of vehicles in the fleet at any point in time is determined by the size and scope of Bluewater’s

work program.

Operate, Inspect & Maintain — Bluewater performs regular inspection and maintenance on all assets.
Defects or deficiencies are recorded and flagged for action. The level of detail and frequency is
determined by asset category, regulatory requirements and condition of the equipment. See section

5.3.3.2 System Operations and Maintenance Activities for a summary of Fleet Inspections and

Maintenance practices.

Disposal — Bluewater disposes of its Fleet assets when they are normally in poor or very poor condition.
They are no longer economical, safe or reliable enough to withstand the daily rigors of utility operations
or construction on high voltage lines. Vehicles for disposal are normally sold at auction or donated to

college programs.

Information Technology (“IT”)
Bluewater Information Technology prioritizes projects based on 4 guiding principles: advancing Customer
and Business Functions, ensuring continuity of technology platforms, responding to regulatory change

requirements, and providing mitigating solutions to guard against cyber security threat.
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Bluewater Information Technology uses 4 guiding principles that frame the components of the asset

management process:

1. Advancing Customer and Business Functions.

a. Bluewater seeks to use technology to enhance the customer experience.

b. Bluewater implements technology that enables the business functions. This technology
is constantly being upgraded, enhanced, or replaced in order

2. Ensuring Continuity of Technology Platforms.

a. Both hardware and software need to be upgraded and or replaced on a regular basis
given the typical change that occurs with technology. Generally, hardware is changed out
on a lifecycle basis of 3 to 6 years. Software usually follows an upgrade path that includes
regular patches and occasional full version upgrades. These take place to continue with
the maturing of software that includes corrections, security patches, and enhancements.

3. Responding to Regulatory Change Requirements.

a. Regular changes to industry direction occur which result in regulatory change
requirements. As they relate to technology, Bluewater invests in ensuring compliance
extends to technology platforms.

4. Providing Mitigating Solutions to Guard Against Cyber Security Threat.

a. As more and more connectivity and integration of technology platforms occurs, the
threat of cyber attack grows. Bluewater Technology works continually to ensure proper
measures are in place to mitigate this threat

Within those principles, project prioritization is driven by a number of factors.
e Product lifecycle
o IT hardware assets are purchased with the intent of a lifecycle that is generally 3 to 6
years. These are based on manufacturer recommendations and historical usage data.
Software is regularly developed and given release cycles and patches for security and bug
fixes. All applications are kept up to date for security requirements and are considered
for release upgrades on a case by case basis.
e Staff availability
o In planning a multi-year prioritization of technology projects, staffing levels are

considered such that projects are done in a cadence that allows for consistent work levels.
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This is a priority given Bluewater’s philosophy to manage its IT systems through in-house

expertise.

e Cyber security threat
o Regular reviews of current cyber threats in conjunction with current technologies often
creates prioritization of projects accordingly.
e Regulatory and business deadlines
o The ebb and flow of regulatory change and business opportunity are considered in the

prioritization of planning and implementing technology projects.

Bluewater has developed a highly capable internal team as part of its philosophy to drive value through
in-house expertise. This includes the development of hardware and programming expertise, which has
permitted in-house disaster recovery as well as multiple examples of custom developed software
solutions. This approach to staff development was necessary as part of Bluewater’s strategic decision to
adopt a continuous improvement approach to its SAP enterprise software rather than the more traditional
approach of periodic upgrades with each version change in the software. This approach is more cost

effective without compromising the capabilities of the system.

Building

An annual budget is established to maintain and repair Bluewater’s Service Centre. Improvement at the
Centre is an on-going sustaining program that is required to keep Bluewater’s main building in reasonable
condition. The building is approximately 55 years old and requires maintenance and repairs with respect

to items such as:

e Replacements of old and/or defective windows, doors, and fences
e Heating and cooling upgrades
e Roof repairs, as required

e Landscaping, as required
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The Service Centre is Bluewater’s main office and houses Administration, Customer Service, Engineering,
Operations and Purchasing for Bluewater. All repairs are required for security, health and safety, building

integrity to protect equipment located within the Service Centre, as well as aesthetics.

Besides routine items, projects are implemented on a reactive and proactive basis. Regular inspections
are carried out and result in projects such as HVAC and roofing replacement or lighting upgrades.
Bluewater also reacts to urgent needs such as leaks or worn components resulting in projects such as door

replacements or parking lot repairs.

Included as part of the building are the lands associated and, in particular, the fenced-in rear yard which
provides critical outside storage. The overall capital budget has doubled over the past decade, placing
significant demands for outside storage. Bluewater has invested in improvements to outside storage,
including adding racking systems for transformers and poles, but the ability to go “up” has been largely
exhausted. Bluewater has attempted to negotiate land acquisitions and swaps, but efforts have not been

successful to-date.

5.3.2 Overview of Assets Managed

5.3.2.1 Distribution Service Area

Bluewater was created as the result of the merger of six former municipal hydro-electric commissions and
currently serves the City of Sarnia, which includes Aamjiwnaang First Nation, Town of Petrolia, the Villages
of Point Edward and Qil Springs, the Township of Warwick, and the Township of Brooke-Alvinston.
Bluewater provides electrical distribution services to approximately 37,000 residential and commercial
customers in its service area throughout Southwestern Ontario as illustrated below in Figure 12:

Bluewater Service Area. Hydro One serves customers in the areas surrounding Bluewater’s service

territory within Lambton County.
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Figure 12: Bluewater Service Area
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The only neighbouring LDC is Hydro One Networks Inc. that provides service to primarily rural customers

outside the boundaries of Bluewater.

Weather

Weather patterns are typical for this area of Ontario, with the climate described as humid continental
(Koppen climate classification Dfb). The proximity of Sarnia and Point Edward to Lake Huron moderates
temperature swings but can be a source of lake effect snow, which can also impact the rest of the service
area. Overall, the weather has not required Bluewater to make any changes to distribution construction

standards.

Urban/Rural

The City of Sarnia and the Village of Point Edward are considered urban while the Municipality of
Alvinston, the Village of Oil Springs, the Town of Petrolia, and Watford are considered rural.
Approximately 72% of the system is overhead construction with most of the newer residential and

commercial areas using underground construction.

Service Territory Characteristics

The economy within Sarnia and Point Edward is dominated by the chemical industry, which makes the
overall system load vulnerable to national and global impacts such as the fluctuating price of crude oil and
changes in environmental policies and trends. Most of the larger industries are transmission connected;

however, Bluewater has seen an overall drop in peak load since 2012.

The remaining areas of Bluewater are rural with farming as the major economic driver, which has been

relatively stable for the past decade.

As a result, Bluewater expects the existing bulk supply (transformer stations and feeders) to be sufficient

for the foreseeable future, and there are no plans within this DSP for added capacity.

System Configuration
The Bluewater system consists of approximately 935 circuit km of overhead line and 270 underground

circuit km of line.
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There are two Hydro One owned transformers stations (St Andrews and Modeland) supplying Sarnia and
Point Edward, one Hydro One owned transformer station (Wanstead) supplying Petrolia and Watford (via
feeders shared with Hydro One), and two Hydro One owned distribution stations (Alvinston and Oil
Springs connected to feeders from Wanstead TS) supplying Alvinston and Oil Springs (via feeders shared

with Hydro One).

In Sarnia and Point Edward, there are thirteen (13) feeders at 27.6 kV that are exclusive to Bluewater. The
remaining areas are each supplied by feeders shared with Hydro One. There are no known capacity issues

with any of the supply points, thus there are no plans within this DSP to provide additional capacity.

5.3.2.2 Asset Information

Asset Capacity

As noted in Section 5.3.2 b), there are no known capacity issues with any of the supply points, thus there
are no plans within this DSP to provide additional capacity. Bluewater monitors loading of feeders and
stations and uses infrared scanning to detect individual components that are operating above capacity (or
have other deficiencies such as poor connections), and smart meter data is now used to check the loading

of transformers prior to replacement to ensure the appropriate size is used.

Bluewater is also expecting an increase in loading due to the adoption of Electric Vehicles (“EVs”) by its
customers in the coming years. Our main focus will be in the 4 kV system which will require more capital
spending than its 27.6 kV system to ready it for the additional load car chargers are expected to bring on.
In 2023, Bluewater budgeted capital funds (UT74) to upgrade part of the 4 kV system to 27.6 kV in order
to reduce some of the load on one of its most heavily loaded substations. In addition, Bluewater has been
working to balance 4 kV feeders and reconfigure feeders to even out the load on each feeder with the
goal of having one spare breaker position in each 4 kV substation to be used in an emergency or to pick
up more load as required. Although it is outside the scope of this DSP period, Bluewater is also considering
options with the 4 kV system, specifically whether to convert to 27.6 kV or upgrade the existing 4 kV

system. A decision will be made and a plan will be laid out in time for the next rebasing application.
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Summary of Assets

Key Distribution Assets
Bluewater retained Kinectrics to complete an Asset Condition Assessment (“ACA”) of its distribution
system. The report, dated October 25, 2021, is attached as Appendix A: Asset Condition Assessment. The

ACA was conducted for nine of Bluewater’s key distribution asset categories.

A summary of the health of Bluewater’s assets is depicted in Figure 13.

Figure 13: Health Index Distribution Results Summary of Bluewater’s Assets

Health Index Distribution Results Summary
MS Transformers (21) = ;_I .

MS Circuit Breakers - Air Magnetic (41) | | L |

MS Circuit Breakers - Bulk Oil (3) |

MS Circuit Breakers - Vacuum (7) |

MS Switchgear (21) |

Pole Top Transformers - Single Phase (2003) l
Pole Top Transformers - Poly Phase (598) 1
Pole Top Transformers - Rabbit Type (43) 1
Gang Operated Overhead Switches (132) |
Wood Poles (15361) |

Underground Cables * - XLPE Direct Buried (65.7 km) |

Underground Cables * - XLPE In Duct (179.9 km) |
Underground Cables * - PILC (0.5 km) |

Pad Mounted Transformers - Single Phase (1272) |

Pad Mounted Transformers - Three Phase (281) 1

Pad Mounted Switchgear (18) |
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Nine of Bluewater’s 16 asset sub-categories listed in Figure 13 have over 80% of their assets in either
“good” or “very good” condition. Five of the asset sub-categories have over 90% of the asset units in either
“good” or “very good” condition, including: MS Circuit Breakers (Vacuum), Pole Top Transformers (Rabbit
Type), Gang Operated Overhead Switches, Underground Cables (XLPE in Duct), and Pad Mounted

Transformers (Single Phrase).

Assets of concern were the Underground Cables (PILC and XLPE Direct Buried), Bulk Oil MS Circuit
Breakers, MS Switchgear, and Pole Top Transformers (Single Phase). Actions are being taken increase the
health of these assets: XLPE Direct Buried cables are being replaced at a rate of approximately 3 km per
year under budget UT26; 1.5 km of PILC cable has been eliminated; Bulk Oil breakers in Petrolia are being
replaced in 2022 under budget UT77; MS Switchgear is being maintained during overall substation
maintenance work and there are replacements under budgets UT75 and UT77; and, transformers are run

until failure and then replaced under budgets UT12 and UT47 .

Wood poles are also a concern and focus for the DSP. The Asset Condition Assessment flags 56% of
Bluewater’s wood poles for action in the next 10 years. Bluewater needs to inspect and/or replace an
average of 713 poles each year for the next 20 years, as detailed in Table 23.

Table 29 summarizes the health and age of Bluewater’s 9 key distribution asset categories.

Table 29: Health Index Results Summary

Health Index Distribution
) Sample o Poor Fair Good Average | Average Age
Asset Category Population . Health |Very Poor Very Good Ay
Size (25 - (50 - (70 - Age DAl Availability
Index (< 25%) (>=85%)
<50%) <70%) <85%)
MS Transformers 21 21 80% 1 1 3 4 12 35 80% 100%
Air Magnetic 41 41 69% 0 0 23 18 0 60 82% 100%
MS Circuit Breakers Bulk Oil 3 3 30% 0 3 0 0 0 74 38% 100%
Vacuum 7 7 92% 0 0 0 0 7 19 29% 100%
MS Switchgear 21 21 55% 0 8 3 2 3 49 67% 100%
Single Phase 2003 1993 77% 374 56 57 103 1403 31 99% 70%
Pole Top Transformers Poly Phase 598 591 88% 51 13 20 19 488 24 96% 71%
Rabbit Type 43 43 98% 0 0 0 1 42 16 86% 63%
Gang Operated Overhead Switches 132 103 99% 1 0 0 0 102 16 75% 30%
Wood Poles 15361 15320 66% 1154 21 751 12792 602 29 85% 46%
XLPE Direct Buried 65.7 443 32% 26.5 4.2 0.9 6.1 6.7 41 67% 67%
Underground Cables * XLPE In Duct 179.9 1223 97% 18 26 0.0 0.7 117.2 17 68% 68%
PILC 0.5 0.5 0% 05 0.0 0.0 0.0 0.0 81 100% 100%
Pad Mounted Transformers Single Phase 1272 1272 95% 10 7 31 75 1149 28 99% 88%
Three Phase 281 279 93% 1 4 24 23 227 28 97% 87%
Pad Mounted Switchgear 18 18 88% 0 1 2 2 13 15 61% 78%

* by length (km)
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MS Transformers

Bluewater’s system contains 21 municipal station transformers in service; all units had sufficient data for
health indexing. The average age of the MS Transformers is 32 years. The average Health Index is 88%. As
there is one unit in “poor” and one unit in “very poor” condition, there are two planned replacement of

MS transformers in the next 5 years under budgets UT75 and UT77.

Figure 14: MS Transformers Age Distribution
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Figure 15: MS Transformers Health Index Distribution
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MS Circuit Breakers

Bluewater’s system contains:

1. 41 Air Magnetic Circuit Breakers; all units had sufficient data for Health Indexing. The average age
is 60 years. The average Health Index is 69%, and none of the population was found to be in “poor”
or “very poor” condition.

2. 3 Bulk QOil Circuit Breakers; all units had sufficient data for Health Indexing. The average age is 74
years. The average Health Index is 30%, and the population was found to be in “poor” condition
and will be replaced under budget UT77.

3. 7 Vacuum Circuit Breakers; all units had sufficient data for Health Indexing. The average age is 19
years. The average Health Index is 92%, and all of the population was found to be in “very good”

condition.

Bluewater does not have plans for replacement of the Circuit Breakers in Fair, Good or Very Good
condition in the next 5 years. However, the breakers listed “poor” or “very poor” condition will be replaced
along with the MS transformer replacement projects under budget UT77. Table 2-13 in the ACA details

the Condition-Based Prioritization List of MS Circuit Breakers.

Figure 16: MS Circuit Breakers Age Distribution
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Figure 17: Air Circuit Breakers Health Index Distribution
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Figure 19: Vacuum Circuit Breakers Health Index Distribution

Number of Units

w

wv

=Y

Vacuum Circuit Breakers Health Index Distribution -

Sample Size=7
7
0.0% 0.0% 0.0% 0.0%
Very Poor Poor Fair Good Very Good
(< 25%) (25 - <50%) (50 - <70%) (70 - <85%) (>= 85%)

Health Index Range

Page 92



O 0 N o u b W N

[ =
A W N P, O

15
16

17

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 93
MS Switchgear
Bluewater’s system contains 21 MS Switchgear assets; all units had basic data for Health Indexing. The

average age of the MS Switchgear units is 49 years. The average Health Index for this asset group was

55%, and 38% of the population was found to be in “poor” condition.

The probability of failure is over 90% for MS Switchgear. However, as noted on page 65 of the_ACA, a
major data gap exists with respect to this asset, in that some units did not have any information other
than age. As a result, only limited information is available for MS Switchgear. Bluewater is working to
reduce the data gap; at this point, Bluewater’s priority is to improve the quality of the data to understand
the risk this represents to the system. MS Switchgear is being maintained during overall substation

maintenance work and switchgear in one station will be replaced under budget UT77.

Figure 20: MS Switchgear Age Distribution
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Figure 21: MS Switchgear Health Index Distribution

MS Switchgear Health Index Distribution
- Sample Size = 21 out of 21

Number
of Units

0

T
Very Poor Poor Fair Good Very Good
(< 25%) (25 - <50%) (50 - <70%) (70 - <B5%) (>= 85%)

Health Index Range




Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 95

Pole Top Transformers

Bluewater’s system contains:

1. 2008 Single Phase Pole Top Transformers, of which 1386 units had basic data for Health Indexing.
The average age is 31 years. The average health index is 77%, and 21% of the sample was found
to be in “poor” or “very poor” condition.

2. 588 Poly Phase Pole Top Transformers, of which 406 units had basic data for Health Indexing. The
average age is 24 years. The average health index is 88%, and 11% of the sample was found to be
in “poor” or “very poor” condition.

3. 37 Rabbit Type Pole Top Transformers, of which 20 units had basic data for Health Indexing. The
average age is 16 years. The average health index is 98%, and none of the sample was found to

be in “poor” or “very poor” condition.

Pole top transformers are replaced when the asset fails. Bluewater’s reactive philosophy with pole top
transformers is to run to failure. Bluewater does not have the capability to directly track pole top
transformer health and therefore does not have the data needed to take a proactive approach. The impact
to the system of failures like these are manageable. Bluewater looks to balance costs, and the budget

does not allow proactive replacement of pole top transformers.
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Figure 22: Pole Top Transformer (Single Phase) Age Distribution
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Figure 23: Pole Top Transformer (Single Phase) Health Index Distribution
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Figure 24: Pole Top Transformer (Poly Phase) Age Distribution
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Figure 25: Pole Top Transformer (Poly Phase) Health Index Distribution
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Figure 27: Pole Top Transformer (Rabbit Type) Health Index Distribution
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Figure 26: Pole Top Transformer (Rabbit Type) Age Distribution

Number
of Units

Pole Top Transformer (Rabbit Type) Age Distribution

(Age Available for 63% of Population)
5
4
3
2
1
0 . -
0 10 20 30 40 50 60 70 80
Age [Year]

Number of Units

45

35

Pole Top Transformer (Rabbit Type) Health Index Distribution -

Sample Size =43
42
1
) L 0
0.0% 0.0% 0.0% 2.3%
I
Very Poor Poor Falr Good Very Good
(< 25%) (25 - <50%) (50 - <70%) (70- <85%) (>=85%)

Health Index Range

Page 98



(e I NIe)} %] H w N =

10
11

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 99

Gang Operated Overhead Switches

Bluewater’s system contains 132 Manual Gang Operated Overhead Switches, of which 103 units had basic
data for Health Indexing. The average age of units is 13 years. Motorized switches did not have age data.
The average Health Index is 99%, and none of the units were found to be in “poor” or “very poor”

condition.

Figure 28: Gang Operated Overhead Switches (Manual) Age Distribution

Gang Operated OH Switches Age Distribution
(Age Available for 30% of Population)

s 4

Number

of Units
4

i

20 30 40 50 60 70 80
Age [Years]



a b~ W N

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027

Figure 29: Gang Operated Overhead Switches Distribution

Gang Operated OH Switches Health Index Distribution
- Sample Size = 103 out of 132
120

100

Numb

60
of Units

40 +

20

1 0 0 0
1.0% 0.0% 0.0% 0.0%
0 4 TR i % :
Very Poor Poor Fair Good
(< 25%) (25 - <50%) (50 - <70%) (70 - <85%)

Health Index Range

Very Good
(>= 85%)

Page 100



O 00 N o u b W N =

W N N N N N N NN NNR R P RBP R R RB p B g
©O VW ® N O U B W N P O W 0 N O B M W N B O

Bluewater Power Distribution Corporation
Distribution System Plan 2023-2027
Page 101

Wood Poles
As per the 2020 ACA, Bluewater’s system contains 15,361 wood poles in service, of which 15,320 units
had at least basic data for Health Indexing. The average age of the poles with a known age is 29 years. The

average health index of the poles is 66%, with 8% in “poor” or “very poor” condition.

Although the wood pole population seems to be in an overall “good” condition, the Asset Condition
Assessment explains at page 25 that “there are concerns with the ‘good’ classification in the data” for
wood poles. In particular, age data is only available for 46% of the population, and inspection data

collected is typically based on an overall, full pole assembly, rather than solely the wood pole.

As such, since 2017, Bluewater has increased the number of inspections and testing of its wood pole
population to gain a better understanding of their condition. The poles are inspected with a resistograph
on a 10-year cycle. The ACA confirms that of the approximately 4,740 wood poles that Bluewater has
tested for cavity and decay, a failure rate of approximately 8% was found for such a subset of the entire

population.

Numerous poles have reached their end of useful life due to a period of rapid construction during Sarnia’s
“boom time” in the 1960s and 1970s. The Asset Condition Assessment has flagged-for-action an average
of 714 poles each year for the next 20 years. Flagged-for-action does not mean replacement, but is a
guiding principle that 714 poles are near end of life and require close inspection. Actual replacements are

based on testing results.

It is because of this background that spending on wood pole replacement has increased almost ten-fold
when compared to the 2013 budget, and Bluewater expects the current level of spending on wood pole
replacement will remain roughly the same for the foreseeable future. Bluewater has budgeted (UT15) to
replace approximately 190 poles in 2023, which includes adjacent poles that are occasionally replaced out
of efficiency. This number represents approximately 1.2% of poles are being replaced each year and poles
are selected systematically visual inspections and the resistograph testing. Bluewater believes this level

of spending is reasonable to ensure system reliability.
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Customer engagement has traditionally confirmed that customers believe that it’s best to replace

deteriorating equipment, such as rotten poles, before it breaks down for continued reliability.

Figure 30: Wood Poles Age Distribution
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Figure 31: Wood Poles Health Index Distribution
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Underground Cables

Bluewater’s system contains:

1. 67 conductor-km of XLPE Direct Buried Underground Cables, of which 45 conductor-km had basic
data for Health Indexing. The average age is 41 years/conductor-km. The average health index
was 32%, and 70% of the sample was in “poor” or “very poor” condition.

2. 184 conductor-km of XLPE In-Duct Cables, of which 125 conductor-km had basic data for Health
Indexing. The average age is 17 years/conductor-km. The average health index is 97% with 4% of
the sample in poor or very poor condition.

3. 0.5 conductor-km of PILC Cables In-Duct, all of which had basic data for Health Indexing. The
average age is 81 years per conductor-km. The average health index is 0% with all of the

population in “very poor” condition.

Bluewater balances proactive and reactive replacement of underground cables. Cables located in duct or
lead cables are treated as reactive in nature. When cable is in duct, it can easily be pulled out and replaced
if there is a failure. With lead (PILC) cable, there is only 0.5 km of cable, so it is best to wait until failure for

replacement.

The target areas are underground subdivisions where the primary cables have reached their end of usable
life as a result of age and in some instances, cable has deteriorated to the point where cable failures have
occurred. This replacement is reflected in the primary cable replacement budget, UT26 as well as PILC
replacement budget UT35. Bluewater Power is confident these strategies will keep us ahead of the curve

with cable failures and help to maintain our reliability.
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Figure 32: Underground Cables (XLPE Direct Buried) Age Distribution

UG Cables (XLPE Direct Buried) Age Distribution
(Age Available for 67% of Population)

of kms

11 1,,l|l il |

10 20
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Figure 34: Underground Cables (XLPE In-Duct) Age Distribution
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Figure 35: Underground Cables (XLPE In-Duct) Health Index Distribution
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Figure 36: Underground Cables (PILC In-Duct) Age Distribution
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Figure 37: Underground Cables (PILC In-Duct) Health Index Distribution
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Pad Mounted Transformers

Bluewater’s system contains:

1. 1,272 single phase Pad Mounted Transformers, all of which had basic data for Health Indexing.
The average age is 28 years. The average Health Index is 95% and less than 2% were found to be
in “poor” or “very poor” condition.

2. 281 three phase Pad Mounted Transformers, of which 279 units had sufficient data for Health
Indexing. The average age is 28 years. The average Health Index is 93%, and 1% of the samples

were in “poor” or “very poor” condition. These assets are inspected yearly per the DSC.

Figure 38: Pad Mounted Transformers (Single Phase) Age Distribution
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Figure 39: Pad Mounted Transformers (Single Phase) Health Index Distribution
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Figure 40: Pad Mounted Transformers (Three Phase) Age Distribution
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Figure 41: Pad Mounted Transformers (Three Phase) Health Index Distribution
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Pad Mounted Switchgear

Bluewater’s system contains 18 Pad Mounted Switchgear units; all units had basic data for Health
Indexing. The average age is 15 years. The average Health Index for these assets is 88%, with one unit
found to be in “poor” or “very poor” condition.

Figure 42: Pad Mounted Switchgear Age Distribution
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Figure 43: Pad Mounted Switchgear Health Index Distribution
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Fleet
Bluewater’s fleet assets consist of 55 vehicles, 14 trailers, and 11 pieces of specialty power-operated
support equipment. Fleet assets have been divided into 5 categories, as shown in the table, below. A

detailed list of Bluewater’s fleet inventory may be found in Section 3 of Fleet Management Plan.

Table 30: Fleet Inventory

. Number of Vehicles
Vehicle Type in Fleet

Heavy Duty 17
Boom
Medium Duty 14
Light Duty 24
Trailers 14
Support Vehicles 11

5.3.2.3 Transmission or High Voltage Assets

Bluewater does not have any transmission or high voltage assets.

5.3.2.4 Host or Embedded Distributor
Bluewater is partially embedded in the Hydro One Networks Inc.’s distribution area. Approximately 10%

of Bluewater’s load comes from Hydro One and 90% from the IESO grid.

5.3.3 Asset Lifecycle Optimization Policies and Practices

As this is Bluewater’s first DSP, there is no comparison of changes to policies and p