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5.2 DISTRIBUTION SYSTEM PLAN 
Centre Wellington Hydro (“CWH”) has prepared this Distribution System Plan (DSP) in 
accordance with the Ontario Energy Board’s (OEB’s) Chapter 5 – Distribution System Plan 
Filing Requirements for Electricity Distribution Rate Applications, dated December 15, 
2022 (the “Filing Requirements”) as part of its 2025 Cost of Service Application (the 
Application). CWH retained METSCO Energy Solutions Inc. (“METSCO”) to advise on and 
assist with the preparation of this DSP. 

The DSP is a stand-alone document that is filed in support of CWH’s Application. The 
DSP’s duration is a minimum of ten years in total and comprises of a historical period and 
a forecast period. The DSP covers the historical period of 2018 to 2024, with 2024 being 
the bridge year, and a forecast period of 2025 to 2029, with 2025 being the Test Year. 

The DSP contents are organized into three major sections: 

• Section 5.2 provides a high-level overview of the DSP, including coordinated 
planning with third parties and performance measurement for continuous 
improvement.  

• Section 5.3 provides an overview of asset management practices, including an 
overview of the assets managed and asset lifecycle optimization policies and 
practices.  

• Section 5.4 provides a summary of the capital expenditure plan, including a 
variance analysis of historical expenditures, an analysis of forecast expenditures, 
and justification of material projects above the materiality threshold. 

The materiality threshold for CWH is $50,000, and detailed descriptions of specific 
projects/programs exceeding the materiality threshold are provided in Section 5.4.2.1 
and Appendix A.  Other pertinent information relevant to this DSP is included in the 
Appendices. 

This DSP follows the chapter and section headings in accordance with the Chapter 5 Filing 
Requirements.  

5.2.1 DISTRIBUTION SYSTEM PLAN OVERVIEW  

5.2.1.1 Description of the Utility Company 
Centre Wellington Hydro’s (CWH) service territory is shown in Figure 5.2.1-1, and covers 
the town of Fergus and the village of Elora, serving approximately 7,4721 Residential and 
General Service customers in addition to some Unmetered Scattered Load customers and 
both Street Light and Sentinel Light connections. 

 

1 As of December 31, 2023. 
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Figure 2-1: CWH Service Territory 

 

The service territory is comprised of approximately 11sq. km. of high-density urban area, 
with a customer density of approximately 680 per sq. km. The service areas have a 
combined population of approximately 19,000. The electric utility customer base for 2023 
is indicated in Figure 2-2 and Table 2-1. 
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Figure 2-2: Customer Mix by Type 
 

 
Table 2-1: Customer Count by Type 

Customer Class Name 2023 Count 
Residential 6621 

General Service < 50 kW 790 
General Service 50 to 2999 kW 60 
General Service 3000-4999 kW 1 

Unmetered Scattered Load 12 
Sentinel Lighting 8 
Street Lighting 2 

TOTAL 7,494 
 

CWH’s distribution system consists of two distinct distribution networks, one each in 
Fergus and Elora. Both distribution networks receive power from Hydro One at 44kV, 
which is stepped down to 4.16 kV at six distribution stations, four of which are located in 
Fergus and two located in Elora.  

CWH’s distribution system consists of approximately 78km of overhead lines and 
approximately 82km of underground lines. The 4.16 kV distribution voltage is further 
stepped down to utilization voltages of 120/240V, 120/208V or 347/600V through 
approximately 830 distribution transformers. The distribution system is monitored 
through a control centre located in its office in Fergus. 

CWH actively participates in Ontario’s Green Energy plan and Table 2-2 shows the Green 
Energy generation installations connected to CWH’s distribution system pursuant to IESO 
micro-FIT and FIT contracts. The total connected micro-FIT installations in kW is 293 kW 

89%

11%

1%

Residential General Service <50 kW General Service ≥50kW
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and FIT connections are 1,595 kW for a combined total of 1,888 kW connected capacity. 
In addition, there are 34 roof top solar net-metering installations with a 317kW total 
nameplate capacity rating, as shown in Table 2-3.  

Table 2-2: Micro-Fit and FIT Connections and Ratings 

IESO ID Capacity / Nameplate 
Rating (kW) Connected Fuel Types 

Micro-FIT 
FIT-MH8KDWN 7.6 2010-12-21 Solar Rooftop 
FIT-MUJACYX 8.55 2010-10-01 Solar Rooftop 
FIT-M99ZVMB 6.46 2010-08-05 Solar Rooftop 
FIT-MHFD989 9.87 2010-09-30 Solar Ground Mount 
FIT-MBTRHE7 9 2011-03-30 Solar Rooftop 
FIT-MFEDAZ6 2.3 2011-09-21 Solar Rooftop 
FIT-MMNBHMQ 10 2011-12-06 Solar Rooftop 
FIT-MXV9H38 10 2011-12-20 Solar Rooftop 
FIT-MTYBE6Q 7.17 2011-09-20 Solar Rooftop 
FIT-M8QDDQD 8 2011-12-21 Solar Rooftop 
FIT-MR8GW29 10 2012-01-19 Solar Rooftop 
FIT-MIRXXM2 10 2012-04-06 Solar Rooftop 
FIT-M2YQYMT 10 2012-04-06 Solar Rooftop 
FIT-MIUZ3JT 10 2012-04-01 Solar Rooftop 
FIT-MX6TPV7 10 2012-04-06 Solar Rooftop 
FIT-MCPIXUN 10 2012-04-27 Solar Rooftop 
FIT-MVCZB7V 5 2012-05-29 Solar Rooftop 
FIT-MQBQWB8 8 2012-06-05 Solar Rooftop 
FIT-M6WAIXZ 10 2012-07-02 Solar Rooftop 
FIT-M6B4TFQ 10 2012-10-29 Solar Rooftop 
FIT-MNPU6WK 10 2012-12-04 Solar Rooftop 
FIT-MK9E49B 10 2013-04-18 Solar Rooftop 
FIT-MJJE82C 10 2013-06-14 Solar Rooftop 
FIT-M2MYDKF 10 2013-11-18 Solar Rooftop 
FIT-MK43ZXT 10 2014-05-01 Solar Rooftop 

FIT-MMWWPFV 10 2014-07-10 Solar Rooftop 
FIT-M9GG79B 10 2014-12-23 Solar Rooftop 
FIT-M396NJA 10 2015-03-19 Solar Rooftop 
FIT-M9VWJXP 4 2015-08-11 Solar Rooftop 
FIT-MUQMY98 10 2016-04-07 Solar Rooftop 
FIT-MQYW7Z3 10 2016-07-28 Solar Rooftop 
FIT-ME4DB49 10 2017-05-11 Solar Rooftop 
FIT-MHUEEFC 7.6 2018-05-03 Solar Rooftop 
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FIT 

FIT-FFZDCIP 185 2012-06-09 Solar Rooftop 
FIT-F6VP5TR 60 2012-10-05 Solar Rooftop 
FIT-FDBG0VP 250 2014-06-01 Solar Rooftop 

RESOP 150 2006 Hydraulic 
FIT-F000678 
WAT 130-301 950 2017 Hydraulic 

 

Table 2-3: Solar Net-Metered Installations and Ratings 

Installed Capacity (kW) Connected Technology 
9.5 2017-09-21 Solar Rooftop 
3.45 2018-06-26 Solar Rooftop 

5 2019-07-16 Solar Rooftop 
5 2020-03-05 Solar Rooftop 
10 2020-07-14 Solar Rooftop 
10 2020-08-21 Solar Rooftop 
10 2021-01-22 Solar Rooftop 
10 2021-03-01 Solar Rooftop 
10 2021-04-09 Solar Rooftop 
10 2021-03-20 Solar Rooftop 
10 2021-07-01 Solar Rooftop 

8.375 2021-09-08 Solar Rooftop 
8.5 2021-09-03 Solar Rooftop 
5 2021-10-06 Solar Rooftop 

8.64 2021-10-06 Solar Rooftop 
9.36 2021-11-01 Solar Rooftop 
3.8 2022-01-03 Solar Rooftop 
7.6 2022-03-01 Solar Rooftop 
7.6 2022-05-02 Solar Rooftop 
10 2022-08-02 Solar Rooftop 
10 2022-08-15 Solar Rooftop 
10 2022-09-30 Solar Rooftop 
7.6 2022-10-06 Solar Rooftop 
9 2022-11-01 Solar Rooftop 
10 2023-03-09 Solar Rooftop 
6 2023-06-01 Solar Rooftop 
5 2023-06-27 Solar Rooftop 
10 2023-07-06 Solar Rooftop 
30 2023-08-01 Solar Rooftop 
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7.6 2023-09-01 Solar Rooftop 
7.6 2023-09-19 Solar Rooftop 
7.6 2023-09-01 Solar Rooftop 
30 2023-11-08 Solar Rooftop 
5 2023-12-01 Solar Rooftop 

 

CWH is the Local Distribution Company (“LDC”) for the town of Fergus and the village of 
Elora. This DSP is the second five-year plan submitted to OEB and has been prepared in 
line with the Filing Requirements. The DSP is designed to provide detailed information on 
different aspects of system planning such as asset management planning, performance 
monitoring, coordinated planning with 3rd parties, and capital expenditure planning 
including business case development for program material investments. It also 
demonstrates major initiatives CWH plans to undertake over the forecast period to 
modernize its grid and improve its reliability, safety, and security of supply.  

CWH’s DSP has been prepared in consultation with customers and stakeholders such as 
municipalities, townships, and CWH’s residential and commercial customers, with the 
objective of producing outcomes that meet or exceed their expectations. The information 
retrieved from such 3rd party resources was integrated with CWH’s internal knowledge 
about their distribution network and expert resources from external consultants to 
develop a plan that serves the system’s short and long-term needs.  As with the previous 
DSP submission for the period from 2017-2022, the 2025-2029 plan continues to reflect 
the incentive rate-setting mechanism (“IRM”) methodology that is aligned with OEB policy 
guidelines.  

The DSP describes the rigorous investment strategy developed by CWH that targets all 
four OEB defined investment categories: System Access, System Renewal, System 
Service, and General Plant. CWH is continuing with the commitments made in its previous 
DSP of maintaining consistent performance across its service quality, safety, and other 
performance metrics. To continue attaining these performance targets, investments to 
renew deteriorating or aging assets, and to meet the obligation of providing network 
access to customers remain the highest priority. To achieve this goal, CWH has also made 
improvements in its asset management planning that will enhance the short and long-
term management of its assets. The new plan proposed in this DSP has been strategically 
adopted to produce an investment strategy of programs and projects that will be 
executed during the 2025-2029 period. 

The 2025-2029 DSP balances the need to manage aging and degrading assets to enable 
CWH to maintain its performance targets, meeting system needs, addressing customer 
satisfaction, and ensuring electricity rates are as manageable as possible for its 
customers. Historical information, inspection and testing data and forecast information 
have been used to develop the proposed expenditure. CWH plans to invest a total of $10 
million (gross) across all four investment categories during the forecast period from 2025 
to 2029. 

CWH is driven by its corporate vision, mission, and values. Together, they provide the 
basis to deliver on targeted strategic goals and performance objectives. CWH’s mission, 
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vision, and core values statements are comprised of principles which drive its planning 
and operational activities at a high level. They outline aspects of service which CWH 
strives to provide to its customers and encompass considerations beyond business 
operations such as the broader community, company culture, and shareholder priorities. 
Their impact is evident in CWH’s planned investments, performance tracking, and other 
operational areas. For example, CWH’s performance measures (discussed in detail in 
Section 5.2.3) include several safety and reliability related measures which align to values 
such as safety and responsiveness. The mission, vision, and core values statements are 
provided below. 

Mission 
“To provide safe, reliable, efficient delivery of electrical energy within the Township of 
Centre Wellington while being accountable to our shareholders…. the citizens of Centre 
Wellington” 

Vision 
“To be a sustainable local distribution company for our customers and shareholder equally 
by being dedicated and responsive to their needs and adaptable within the electricity 
sector.” 

Values 

• Community: We value People, including the progress of social, economic, and 
environmental betterment to support them. 

• Local presence: We value local control, local accountability, local employment, and 
local purchasing. 

• Professionalism: We value commitment to excellence and teamwork including 
collaboration, respect, and accountability. 

• Accessibility: We value flexible convenient access to our services for customers, 
developers, contractors, and the public. 

 

5.2.1.2  Capital Investment Highlights 
CWH’s capital investments over the planning period have been aligned to the 4 categories 
of system access, system renewal, system service, and general plant outlined in the Filing 
Requirements. Table 2-4 presents CWH’s historical actuals and forecast expenditures for 
both capital and O&M categories. 
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Table 2-4: Historical and Forecast Capital Expenditures and System O&M 

Category 
Historical ($ '000) Bridge Forecast ($ '000) 

2018 2019 2020 2021 2022 2023 2024* 2025 2026 2027 2028 2029 
System Access  
(Gross) 642 333 72 95 58 283 301 495 565 72 72 193 

System Renewal  
(Gross) 605 1,136 492 538 385 556 730 656 421 753 679 590 

System Service  
(Gross) 84 224 38 95 80 126 1,046 25 3,407 272 272 272 

General Plant  
(Gross) 123 256 69 39 194 226 1,003 143 41 216 108 768 

Gross Capital  
Expenses 1,453 1948 671 768 716 1191 3,080 1,318 4,433 1,313 1,131 1,823 

Contributed  
Capital -258 -26 -40 -91 -33  -51 -79 0 0 0 0 0 

Net Capital 
Expenses after 
Contributions 

1,195 1,923 631 678 684 1,139 3,001 1,318 4,433 1,313 1,131 1,823 

System O&M 772 851 777 689 888 899 904 955 989 1,023 1,059 1,096 

*2024 expenditures are forecasted. 

The Filing Requirements outline four categories of investments into which projects and 
programs must be grouped. The drivers for each investment category align with those 
listed in the Filing Requirements. For reporting purposes, a project or program involving 
two or more drivers associated with different categories is included in the category 
corresponding to the trigger driver. To note, all drivers of a given project or program 
were considered in the analysis of capital investment options and are further described 
in Section 5.4 of the DSP. 

5.2.1.2.1  System Access 
These investments are modifications (including customer driven asset relocation) to the 
distribution system CWH is obligated to perform to provide a customer or group of 
customers with access to electricity services via CWH’s distribution system. 

The proposed investments in the “System Access” category include expenditures required 
by CWH to meet its regulatory obligations. These investments consist of three main 
components: 

1. Line extensions to permit new customer connections; 
2. Line relocations required in conjunction with municipal road widening 

programs; and 
3. Investments to maintain revenue meters compliant with regulations. 

Although it is difficult to accurately forecast the level of investments needed over the 
next five years in this category, CWH has used all available information obtained through 
its consultations with the municipal government, local developers, and major customers, 
to estimate the required expenditure as accurately as possible. CWH annually reviews its 
proposed expenditure in this category, updating it with the latest information from its 
customers and stakeholders.   
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Over the past 5 years, CWH has experienced a stable customer-base with the number of 
metered customer accounts increasing at an average rate of <2% per year. At the 
present time, there is no backlog of customers requiring new services within CWH service 
areas and no significant change is anticipated in the rate of new services required from 
those in the recent previous years. CWH receives only a modest number of requests each 
year for new services and service upgrades, a trend that is not expected to change over 
the planning horizon. 

Road widening, and municipal infrastructure replacement projects undertaken in the 
municipality occasionally require relocation of some power distribution lines, 
necessitating capital investments by CWH. Planning for these projects has been reviewed 
with the municipality and county, although the design plans are still in the preliminary 
stages and the scheduled completion years are only tentatively set. Although these 
projects are part of municipal budget planning, the scope and timing of the projects can 
change due to final costing projections, and potential funding opportunities from higher 
tiered government. CWH continues to be flexible when addressing the timing of these 
projects and is prepared to move CWH driven projects ahead or back by a calendar year 
or two when necessary. There are no adverse affects to critical projects (at risk assets) 
or major fluctuations in budgetary capital expenditures to do so. 

5.2.1.2.2  System Renewal 
These investments involve replacing and/or refurbishing system assets to extend the 
original service life of the assets and thereby maintain the ability of CWH’s distribution 
system to provide customers with reliable and safe electricity services. 

CWH engaged METSCO Energy Solutions (METSCO) in 2021 to perform a comprehensive 
condition assessment of all distribution system assets. This information is a key input 
into the asset management planning process that CWH undertook to determine the 
investments required. The scope of capital investments proposed in the “System 
Renewal” category has been determined with the objective of maintaining reliability and 
safety. 

Historically, CWH has been systematically planning and implementing investments into 
asset renewal projects to replace the assets that were in poor and very poor condition 
and/or have reached the end of their useful service life. By prioritizing investments into 
those assets with the highest impact on reliability and safety when they fail in service. In 
addition, assets that are in fair condition will also be assessed further to determine if it is 
prudent to consider replacing/refurbishing these assets within the next five years. The 
results of the asset condition analysis are detailed in section 5.3.2.2.2. 

5.2.1.2.3  System Service 
These investments are modifications to CWH’s distribution system to ensure the 
distribution system continues to meet CWH operational objectives while addressing 
anticipated future customer electricity service requirements. These investments primarily 
include the purchasing of new meters for inventory to enable the changing meters to be 
sent for testing, calibration and resealing. 

This category includes investments into the continued replacement and renewal of smart 
meters (revenue meters) to remain compliant with the regulatory requirements for 
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Measurement Canada. CWH owns approximately 7,700 revenue meters, and all active 
meters were changed with smart meters in 2009 and 2010. CWH completed sampling of 
the vast majority of its meters (residential) in 2019 and acquired seal extensions for 
these meters for an extended 8 years. These meters will require resealing in 2027, at 
which time CWH will assess the potential of sampling this group under Measurement 
Canada’s S-S-05 regulations. The maximum available seal extension length possible 
would be 6 years.  

The remainder of smart meters (mostly commercial and industrial) were changed out in 
the field with 100% reverification in the years 2019, 2020, and 2021, and these meters 
will require changing out again for reverification and resealing purposes between 2027 
and 2029. In addition to planned resealing activities, CWH experiences an annual meter 
failure rate of approximately 2% that require replacement on a day-to-day basis. CWH 
expects this failure rate to increase as the life of meters is extended. CWH requires an 
adequate stock of meters at all times to address the above-mentioned planned and 
unplanned meter change out activities. Like many inventoried items and equipment, the 
lead time for ordering and shipment of material is becoming longer, and it is therefore 
prudent that CWH order these items in a timely manner to ensure there is minimal 
downtime if a meter requires replacing.  

A major planned investment into System Service is a new Distribution Station, “Fergus 
MS-5", project planned for commissioning in Q1 of 2026. CWH has 4 distribution stations 
in Fergus, with 3 of them located on the North side of the Grand River and 1 located on 
the South bank of the Grand River. The geographical locations of the current stations and 
associated feeders makes it challenging to service load in certain areas of the distribution 
system and relies heavily on Fergus MS-2 station that has limited flexibility for feeder 
load support from other stations. The new station will increase CWH’s ability to switch 
load throughout the system for regular planned operations and maintenance activities as 
well as respond to outages. The Fergus MS-5 station will also increase capacity to service 
new growth load that is anticipated in the Township of Centre Wellington, as well as load 
growth associated with the increase in electrification that Ontario is seeing due to 
increased uptake of EVs and heating electrification. 

5.2.1.2.4 General Plant 
These investments are modifications, replacements, or additions to CWH’s assets that 
are not part of the distribution system; including land and buildings; tools and equipment; 
rolling stock; fleet vehicles; and electronic devices and software used to support day-to-
day business and operations activities. 

Capital investments under the “General Plant” category include investments into 
replacement of components in buildings and facilities and renewal of motor vehicle fleet, 
tools and equipment and IT hardware and software as they reach the end of their useful 
service life. These investments are aimed at improving worker productivity, operating 
efficiency and employee safety. 
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5.2.1.3 Key Changes since Last DSP Filing 
 
Important Changes to Asset Management Processes 
CWH has made several changes and improvements to its asset management (AM) 
process. The updated AM process clearly identifies the inputs that are used at various 
process points. The latest AM process takes CWH’s updated Corporate and Strategic 
Objectives into account. It also includes clear decision points that articulate when 
programs, projects, capital, and operational budgets are reviewed and approved. In 
addition, CWH’s process now clearly indicates that the process is iterative, continually 
incorporating the latest information on asset condition, inspection and maintenance data, 
information from completed capital projects, and updates from third-party engagements. 
In addition to developing its five-year expenditure plan for this DSP, CWH uses this same 
process to optimize and update its budget and plans each year for the following year. 
CWH continues to improve the following activities that contribute to its asset 
management processes: 

• Updating maintenance and GIS records of assets. 
• Improving the accuracy of documentation of the assessed condition of assets. 
• Improving the accuracy of cost estimating. 
• Understanding the effect on the reliability of deteriorating assets.  
• Engaging with stakeholders, including the municipal governments, to optimize its 

customer driven projects. 

System Modernization 
CWH plans to modernize its grid by replacing assets that no longer meet CWH’s design 
standards with assets that meet the latest standards. CWH assesses the use of new 
technologies on a project-by-project basis to determine if there is value in their adoption.  
 
Grid Modernization, Energy Resource, and Climate Change Adaptation 
All CWH customer connections for revenue metering is operated through CWH’s 
Automated Metering Infrastructure (“AMI”) network and is used for collecting operational 
data that is used to determine billing quantity, monitor outages, and identify voltage 
quality issues. CWH will continue to look to capitalize on potential outage monitoring 
improvements as they become available.  

CWH completed major distribution station rehabilitations from 2013 to 2016, 
implementing automated reclosers and monitoring equipment that will be the foundation 
for modernizing grid connected devices downstream when appropriate and prudent to do 
so. Along with the station rebuilds, CWH implemented a Survalent SCADA system using 
the Worldview application platform. CWH migrated to Survalent’s latest SmartVu 
application in Q1 of 2022. CWH will continue to investigate grid modernization 
technologies and weigh the appropriateness of these technologies for its Distribution 
System characteristics, their overall costs and benefits for CWH’s customers, and their 
potential for connecting renewable energy resources.   

Proactively adapting to climate change is a priority of CWH and establishing a distribution 
system that can accommodate reliably REG’s is an important way to affect positive 
change. The adoption of EV’s is a positive step to fighting climate change and CWH is 
encouraging the use of EV’s by installing chargers across its service areas. CWH has 
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installed 14 level 2, EV chargers in its service territory to date that are strategically 
located within the municipality for outside travelers and local EV users alike. CWH is 
collecting data on the usage and habits of users and will consider installing more in the 
future, if deemed appropriate and cost effective.   

Realized Efficiencies due to Smart Meters 
CWH, like other Ontario utilities, has installed smart meters across its region which has 
enabled improvements to the services customers receive. An example of taking 
advantage of the technological improvements in CWH’s system occurred in 2019 with a 
scenario that started as a power quality issue. Operations staff picked up on voltage 
abnormalities in pockets of the Fergus region while monitoring CWH’s smart meter 
networks Outage Management System, from the Operational Data Storage (ODS) 
provider. Through the smart meters AMI system’s operational data, staff identified a 
situation where all customers that were connected to the ‘Red’ phase on all three feeders 
from this station were abnormally high and outside of the ESA’s normal operating 
conditions. 
 
CWH staff was able to pinpoint the cause being a faulting distribution station transformer 
that had the potential to catastrophically fail in the field under existing load if the fault 
continued. This transformer, located at the Fergus MS-2 station on Queen St, was 
scheduled to be replaced in 2022 and was a major project within CWH’s Distribution 
System Plan for that year. Due to this issue being identified in 2019, the project was 
reprioritized and moved ahead to 2019, and the transformer was replaced without 
adversely affecting any customers. Of note, distribution transformers in CWH’s six 
stations that step voltage down from 44kV to 4.16kV have the highest value of any CWH 
single piece of equipment/asset in the field. This example highlights the strategic planning 
of capitalizing on technological advancements to effectively manage and maintain a 
reliable grid and prudently plan capital projects. 

5.2.1.4 DSP Objectives 
CWH’s DSP is a stand-alone document and is filed in support of CWH’s Application. The 
DSP is designed to present CWH’s fully integrated approach to capital expenditure 
planning. This includes comprehensive documentation of its AM process that supports its 
future five-year capital expenditure plan while assessing the performance of its historical 
five-year period. It recognizes CWH’s responsibilities and commitments to provide 
customers with reliable service by ensuring that its asset management activities focus on 
customer preferences, operational effectiveness, public policy responsiveness and 
financial performance. 

1. Customer Focus: services are provided in a manner that responds to identified 
customer preferences. 

2. Operational Effectiveness: continuous improvement in productivity and cost 
performance is achieved, and utilities deliver on system reliability and quality 
objectives. 

3. Public Policy Responsiveness: utilities deliver on obligations mandated by the 
government (e.g., in legislation and regulatory requirements imposed further to 
Ministerial directives to the Board). 
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4. Financial Performance: financial viability is maintained, and savings from 
operational effectiveness are sustainable. 

The key objectives of the capital investment program proposed by CWH for the next five 
years include: 
 

• Ensuring customer needs for supply system security and reliability are met through 
implementation of cost-effective solutions, by mitigating the risk of asset failures 
in service, through economically efficient investments. 

• Mitigating and reducing the public safety risks from distribution system operations. 
• Meeting CWH’s regulatory obligations with respect to customer service, including 

the obligation to serve customers within the service territory and the obligation to 
relocate lines when requested by the Regional and Municipal Governments, in 
conjunction with road widening programs and compliance with Measurement 
Canada regulations related retail revenue metering. 

• Providing access to connect green energy generation to distribution system 
through improving protection, controls and monitoring of distribution stations and 
effective use of data provided by smart meters for energy conservation and 
demand management; and 

• Improving worker safety and productivity. 

5.2.2 COORDINATED PLANNING WITH THIRD PARTIES 
In preparing this DSP, CWH has considered the needs of its customers, the municipal 
government of Centre Wellington, HONI and the IESO. This DSP considers the outcomes 
of completed consultations, reports, and plans as well as a continued effort in 
coordinating with any future ongoing developments with third parties. The following 
sections describe each consultation CWH participated in that was considered for this DSP. 

5.2.2.1 Customers  
CWH engaged its customers recently on its cost-of-service application to inform 
customers of its plans as well as gather further feedback beyond its normal engagement 
channels. Below are the top priority investment wants CWH’s customers identified: 

• Maintain and Upgrade Equipment to continue to maintain existing reliability levels. 
• Replace assets prior to failure to maintain reliability levels whilst minimizing rate 

impacts. 
• Consider replacing vehicles with lower emissions solutions. 
• Consider investment in infrastructure that will accommodate new technologies. 
• Move to only electronic billing if it results in monthly savings to electricity bills. 

CWH has built these priorities into its planning process and specific project needs. Below 
are direct links to how CWH’s DSP addresses these customer priorities:  

• Replacing one vehicle due for replacement with an EV. 
• Proactive replacement programs, such as annual pole replacements, pole line 

rebuilds, and distribution transformer, station transformer replacements to replace 
assets in poor condition and/or past end of useful life before they fail. 

• Continue to facilitate customer requests and share information through website. 
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• Continue to invest in computer software to enable a good customer experience for 
when customers need to access information from CWH. 

CWH regularly carries out customer engagements to understand its customers issues and 
needs. This information is then fed into its AM process for determining its capital and 
operational budgets. Formally, CWH engages a third-party provider to facilitate a 
customer satisfaction survey every two years. The most recent engagement in 2023 was 
undertaken by Advanis and was completed with a group of participatory Cornerstone 
Hydro Electric Concepts Inc. (CHEC) members. These members are of similar sized 
utilities. By joining this group, it is more cost effective than individually carrying out these 
surveys. CWH reports the results of these surveys in its scorecard to the OEB. Typically, 
around 400 randomly selected CWH customers are contacted and respond to the survey 
questions.  
 
Additionally, CWH, as part of CHEC, uses Redhead Media Solutions Inc and Advanis to 
carry out an Electrical Safety Public Awareness Survey every two years. The objective of 
the survey is to provide a Public Safety Awareness (PSA) index score for CWH. This is a 
calculated aggregate value based on the responses of individuals to six core measures in 
the survey instrument and is completed with a group of participatory CHEC. 
 
Between December 18,2023 and January 14, 2024, CWH proceeded to complete its DSP 
customer engagement for both residential and business customers. The purpose of this 
engagement was to consolidate and consider the feedback received on CWH’s upcoming 
DSP filing and its proposed investment plan. CWH sought direct input from customers to 
determine if CWH’s operational and capital plans aligned with customer preferences and 
whether customers would ultimately support CWH’s decision-making in providing the 
best, optimized and effective plan for its customers. The results and effectiveness of the 
customer engagement are further detailed in the full customer survey report can be found 
in Appendix B.  

Specific to this DSP application, CWH completed a customer survey in December and 
January of 2023 and 2024, respectively. The survey outlined the proposed capital 
investments in this DSP and solicited feedback for general satisfaction of service and 
future investments. Some key highlights from the engagement are summarized below: 

• 96% of respondents are very satisfied or satisfied with the service they receive 
from CWH. 

• 83% of respondents indicated that CWH was effective in responding to a power 
outage, of note, 16% indicated it wasn’t applicable as they have not had an 
outage. 

• 60% of respondents indicated that CWH was effective in posting information on 
the website and Twitter. 17% indicated it wasn't applicable. 

• 95% of respondents agree or somewhat agree with CWH’s investment plan to 
replace assets prior to failure. 

• 92% of respondents want CWH to continue with the current approach of 
maintaining the current levels of reliability and minimal increases to rates to cover 
inflation and material cost escalation. 
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• 51% of respondents say it is very important that CWH invests in infrastructure 
that will accommodate new technologies. 

• 97% of respondents are confident that CWH will continue to make responsible 
decisions about future electricity infrastructure and capital investment in their 
community. 

The full customer engagement survey and results can be found in Appendix B. 

In addition to the customer surveys CWH carries out, they also participate in the Centre 
Wellington Home Show. CWH has a stand at this show, where they have representatives 
available to answer questions and queries from the public, as well as explain any major 
investments or projects CWH is undertaking or planning to. 

 
Table 2-5 highlights the engagements CWH has undertaken in the past five years.  
 

Table 2-5: Summary of Engagements Undertaken by CWH from 2018-2023 

Customer Satisfaction Survey 2019, 2021, 2023 

Electrical Safety Public 
Awareness Survey 2018, 2020, 2022 

Distribution System Plan Survey 2023 

Centre Wellington Home Show 2018, 2019, 2022, 2023 

Trade Tracks 2023 
 

CWH seeks to obtain customer feedback whenever it is able to do so to help inform the 
direction and prioritization of future capital investments into the distribution system. The 
objective in CWH’s customer engagement strategy is to facilitate access so that 
customers can easily contact and communicate with the utility.  

As discussed in Section 2.2.1 Customer Engagement, CWH maintains multiple 
communication channels with customers, including a customer engagement webpage, 
“outage” and “report a problem” maps, and posting reliability information on the CWH 
website and through Twitter. In addition, CWH targets responding to reliability and 
outage inquiries as effectively as possible.  

Customer Preference 
The customer engagement process has yielded results consistent with what CWH 
anticipated and has heard in other forms of interaction with its customers. Key 
preferences that customers have highlighted include: 

• Replace assets prior to failure. 
• Proactive replacement of assets to maintain current levels of reliability, with 

minimal increases to rates. 
• Consider replacing fleet vehicles with lower emission vehicles. 
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• Continue with the current maintenance programs with increases in-line with 
inflation to balance electricity reliability and rates. 

Additionally, CWH derived the following insights: 

• CWH heard from the DSP survey that about 20% of customers were not aware of 
CWH’s “outage map” or its “report a problem map” on its website. CWH is 
committed to continually improve customer engagement with on-line solutions and 
ways that are important to, and reach, all customers. 

o This would support the customers’ preference to have CWH implement only 
electronic billing, as more customers are aware of the full online set of 
services CWH is currently offering. 

• The vast majority of CWH customers support the capital investment programs for 
grid reliability and OM&A expenditure as identified in the customer survey, which 
aligns to the investment amounts presented in this DSP application.    

Customer Preferences/Technology-Based Opportunities/Innovation 
The final section of the issued customer survey from CWH identified customer preferences 
towards technology and innovation-based opportunities through grid modernization. 
Customer preferences were generally split between CWH investing in infrastructure that 
could accommodate new technologies. 51% believed that CWH should invest in new 
technologies and were amenable to rate increases, 43% believed these investments were 
important but should be deferred until these technologies were more commonplace, and 
6% believed that these investments were unimportant. The difference in the results 
accentuated the timing of these infrastructure investments, which aligns with CWH’s 
current plans to defer some capital investment programs to future years. In addition, 
CWH installed a 30kW net-metered solar rooftop generator at their office in Fergus in Q3 
of 2023. This aligns with CWH continuing to drive efficiency and minimize operating costs.  
As previously indicated, over 50% of customers indicated that CWH should replace 
vehicles with lower emission solution such as electric or hybrids with an additional cost. 
Subsequently, as part of CWH’s fleet replacement strategy, an electric half ton truck was 
purchased in 2023 to be used in the operations line department. In addition, CWH will 
consider lower emission solutions for all its future vehicle replacements when it is cost-
effective to do so. 

5.2.2.2 Subdivision Developers 

Based on its engagement with the municipalities and developers, CWH expects there to 
be a similar number of new service connections in the five-year period, with additional 
individual connections in single in fill lots. These new service connections have been 
budgeted in the capital plan under the System Access category. 
 

5.2.2.3 Municipalities 

Township Of Centre Wellington Utilities Coordinating Committee 
CWH staff attend an annual All Utilities Coordinating Committee meeting, as well as ad 
hoc meetings with the Township of Centre Wellington infrastructure departments. These 
meetings are normally held in person, but during COVID-19 restrictions, meetings were 
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undertaken virtually. The aim of these meetings is to discuss the potential upcoming 
municipal works, both at an urban and rural level. CWH staff can comment on what is 
required to accommodate these works, and if it affects CWH assets and customers. CWH 
uses this information to further plan its capital work relating to its system access 
category. If required, CWH will move around projects in other categories to facilitate 
these mandatory projects.  Information on future developments is also discussed with 
location, number of units, and the expected year of construction. This information feeds 
into CWH’s AM process to allow it to properly cost and plan the relevant required to 
facilitate these developments. 
 
Specific outcomes from the planning meetings that were considered and coordinated as 
they relate to CWH’s 2025 to 2029 forecasted capital project planning include some of 
the following projects: 
 
Centre Wellington Business Park (Extension of Dickson Drive) in Fergus which drove the 
need for capital investment for system access to ensure adequate supply for the twenty-
four commercial lots the new, Township-led, development will create.  
 
Moir Street reconstruction, driven by the construction of an apartment, resulted in a 
capital project to provide system access in this area of Elora. 
 
Township recently received Connecting Link funding from the province to rebuild a 
significant portion of Highway 6 through Fergus. This project will see construction during 
2025 and 2026. The coordination of this project with the Township will reduce cost by 
allowing CWH to leverage road closures needed for the civil work to perform CWH work 
more efficiently, as well as reduce CWH project reinstatement cost. 
 
Carlton Place Reconstruction will see the existing overhead utilities in this area of Elora 
being transferred to underground. This is a significant project the Township will be 
pursuing over the next several years and require coordination between the Township, 
various utility providers as well as a private developer. The discussed works associated 
with this project will result in the development of a muti-year CWH capital project with 
construction expected to be complete in 2026. 
 
Smaller projects within CWH’s CP10 capital investment plans will be completed through 
the collaboration of all utilities in the Township of CW to efficiently complete work and 
streamline planning.  
 

5.2.2.4  Regional Planning Process  

Electricity system planning in Ontario is generally carried out at the following three levels: 
• Bulk system planning; 
• Regional system planning; and 
• Distribution system planning. 

 
Planning at the bulk system level typically involves the broader power system and 
addresses issues that impact the system on a provincial level, while planning at the 
regional and distribution levels addresses issues on a more regional or localized level. 
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The bulk power system transmits large loads both within Ontario (as between major 
generation sources and load centres), as well as between the provincial grid and 
neighbouring power systems external to the province via interconnections. The 
Independent Electricity System Operator (“IESO”) has accountability for the integrated 
planning of the bulk power system. 
 
Regional planning addresses supply and reliability issues at regional and local levels, 
largely considering portions of the power system that supply various parts of the 
province. There are portions of the power system which can be electrically grouped 
together due to their bulk supply points and their electrical inter-relationships whereby 
common facilities may impact many connected customers. 
 
Regional planning focuses on the facilities that provide electricity to transmission 
connected customers, such as distributors and large directly connected customers. This 
typically includes the transformer stations supplying the load and the transmission supply 
circuits to these stations. It also includes the 115/230 kV auto-transformers and their 
associated switchyards. 
 
LDCs conduct wire and resource planning at the distribution level and coordinate with 
Hydro One Transmission and the IESO mainly on transmission supply facilities.  
 
Regional planning can overlap the bulk system planning and distribution system planning. 
Overlaps with distribution system planning occur largely at the transformer load stations 
that deliver power to distributors or to large, directly connected customers. Planning for 
the construction of transformer load stations, can sometimes take place at the 
distribution level. Another example where regional planning may require coordination 
with distribution planning occurs when a distribution solution may address the needs of 
the broader local area or region, for example, by providing load transfer capability 
between transformer stations. 
 
Hydro One Networks Inc. (HONI) Engagement 
In order to manage and prioritize regional activities, the province is divided into 21 
regions, Hydro One Networks Inc. (“HONI”) is the lead transmitter in all regions, except 
the North Moosonee Region. For each regional planning activity at the regional or sub-
regional level, a study team is established for each region with representatives from the 
IESO, HONI, and respective LDCs of the area. CWH’s service area is part of the Kitchener-
Waterloo-Cambridge-Guelph (“KWCG”) region. Member utilities that are also part of this 
region are: 

• Independent Electricity System Operator 
• Alectra Utilities Corporation 
• ENOVA Power 
• Grandbridge Energy Inc.  
• Wellington North Power Inc. 
• Halton Hills Hydro Inc. 
• Milton Hydro Distribution Inc. 
• Hydro One Networks Inc. (Distribution) 
• Hydro One Networks Inc. (Transmission) 
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The Regional Planning Process consists of four phases: The Regional Infrastructure 
Planning (“RIP”), the Needs Assessment, the Scoping Assessment, and the Integrated 
Regional Resource Planning (“IRRP”). 
 
The first cycle of the Regional Planning Process was completed, and the RIP was published 
in 2015. The Needs Assessment report was published in December 2018, with the second 
cycle of the planning process beginning in May 2019, followed by the publication of the 
IESO’s Scoping Assessment report. The Integrated Regional Resource Plan, led by the 
IESO, was published in May 2021. 
 
CWH is a part of the Kitchener Waterloo Cambridge Guelph Regional planning 
group/region and the 3rd cycle planning tranche started in September of 2023 with the 
official kick off meeting being held in Dec of 2023. Needs Assessment data was collected 
in October of 2023 and discussed at a high-level emerging needs meeting to ensure the 
required timelines will be achieved. The timelines for the KWCG 3rd cycle regional planning 
process are as follows: 

o September – October 2023 - Information Gathering from group members. 
o October, week of 23rd 2023, – Pre-NA LDC/IESO meeting. 
o December 2023– Official Needs Assessment kick-off. 
o December – January 2024 – H1 prepared draft report. 
o February 2024–March 2024 – TWG meetings were held to discuss findings and 

review draft report/ Incorporate comments. 
o April 9, 2024 - Needs Assessment completed. 

 

The needs, sensitivity analysis, and recommendations for the KWCG region that CWH 
falls under can be found in the Appendix F, April 9, 2024 Needs Assessment Report.   
 
Currently, there were no identified needs that affect CWH and its distribution plan and 
therefore there are no inconsistencies between the Regional Plan and CWH’s plan.  

 

5.2.2.5 Telecommunication Entities  

CWH engages all nine telecommunication utilities that operate within its service territories 
as part of the Township of Centre Wellington “Utilities Coordinating Committee” group 
that meets annually. This meeting allows all participants to be aware of all the 
municipally-and-utility driven major infrastructure projects and road reconstruction 
initiatives planned over the next 5 years. These utility meetings have served well to plan 
for these projects and take advantage of efficiencies such as common trenching and all 
infrastructure design planning. 
The majority of the mentioned plans are new underground projects that as mentioned 
give all utilities the opportunity to be included in the planning process. This is 
advantageous for facilitation of telecommunication services in Centre Wellington which 
falls in line with the Provinces Broadband mandate. 
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In addition, overhead pole line projects driven by CWH consider telecommunications 
space availability. CWH makes provisions on all new pole installations through our 
standard of a 24’ framing specification from ground to neutral and installing class 3 
minimum pole. This has proven to provide all telecoms within CWH’s service area 
adequate space for typical infrastructure installations. CWH normally receives road 
occupancy permits for these projects in Q1 or Q2 of each calendar year of the project 
and at the same time notifies parties of all planned projects and provides plan drawings. 

CWH issued a letter to the telecom companies within its service territories in Dec of 2023, 
informing them of CWH’s DSP plans. This includes giving these companies an opportunity 
to identify any projects that have not been a part of the Township of Centre Wellingtons 
all Utilities meetings within CWH’s service territory. Specifically, if there are project asks 
for any overhead projects planned over the next 5 years. 
 
CWH heard back from most of the 3rd parties stating they had no large-scale capital 
projects over and above what was discussed at the Townships Utilities Coordination 
Committees (UCC) meeting held in September of 2023 and previous years meetings.  

5.2.2.6 CDM Engagements 
The current 2021-2024 Conservation and Demand Management Framework is solely 
administered through the IESO including the delivery of all programs and training to 
facilitate energy efficiency improvements. CWH ensures customers are aware of IESO 
programs i.e., Save on Energy programs such as Peak Perks, Energy Affordability and 
Retrofit programs through links on CWH’s webpage and through interactions with 
customers face to face, through phone calls and emails.  

5.2.2.7 Renewable Energy Generation 
CWH is supplied by one HONI owned TS. HONI maintains their TS, and as of the last 
discussions with HONI, have no plans to further modify the station specifically for 
renewable energy generation (REG) capacity. CWH follows the Distributed Energy 
Resources Connection Procedures (DERCP) and connects REG’s accordingly. There are no 
known medium or large-scale generation projects anticipating connection to CWH’s 
system in the next 5 years. CWH has installed a small, 30kW, net-metered solar 
generator on their service centre/office building in Fergus. This will enable it to generate 
its own electricity to minimizing the cost of its own utility bills. In addition, it helps CWH 
on its journey towards reducing its own carbon emissions.  

5.2.2.7.1 IESO Comment Letter  
CWH has determined that the distribution system as currently constructed and configured 
can accommodate small REG investments should any arise during the forecast period. 
There are currently no known REG investments planned during the forecast period.  

5.2.3  PERFORMANCE MEASUREMENT FOR CONTINUOUS IMPROVEMENT 

5.2.3.1 Distribution System Plan  
CWH’s corporate emphasis on continuous improvement is reflected in all areas of its 
operations. Like most utilities in Ontario, CWH must replace ageing, at risk of failure 
distribution infrastructure to ensure the safe and reliable supply of electricity. In addition 
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to the strategic replacement of ageing assets, CWH continues to focus on core 
maintenance activities to reduce the disruption of electricity distribution to customers. 
CWH focuses on short and long-term planning to ensure sufficient system capacity is 
available, and contingencies are in place should there be a loss of critical distribution 
infrastructure. 

5.2.3.1.1 Objectives for Continuous Improvement Set out in Last DSP Filing 
No additional objectives or metrics have been set out by CWH that are not reported in its 
performance scorecard. 

5.2.3.1.2 Performance Scorecard 
CWH monitors several performance measures, including those mandated by the OEB, 
that may assist in the utility’s continuous improvement activities and satisfying customer 
requests. These measures can be divided into the following general groups:  

1. Customer-oriented performance  
2. Cost efficiency and effectiveness   
3. Asset/system operations performance 

Where applicable, the performance measures included on the scorecard have an 
established minimum level of performance to be achieved. The scorecard is used to 
continuously improve CWH’s AM and capital planning process. CWH’s current 
performance state is represented by CWH’s official scorecard results for the recent 
historical year as published by the OEB. The scorecard is designed to track and show 
CWH’s performance results over time and helps to benchmark its performance and 
improvement against other utilities and best practices. The scorecard includes traditional 
metrics for assessing services, such as frequency of power outages and costs per 
customer. 

Each metric provided in the table and subsections below influences CWH’s DSP to achieve 
the best performance for its customers. The following sections address performance 
metrics as published by the OEB in the performance scorecard and with additional 
performance metrics identified in OEB’s Rate Filing Requirements. 

Annual performance variances that are not within target ranges or meet minimal 
performance thresholds would result in senior management review of performance which 
may result in changes to immediate or future places to direct performance back to target 
levels. CWH has been and continues to be, focused on maintaining the adequacy, 
reliability, and quality of service to its distribution customers. Since 2024 is not yet a 
completed year, the historical performance measures include 2018 to 2022 to have a 
complete five-year historical performance assessment. Note that 2023 results as filed 
have been included for information but have not been published as the review process 
has not been completed. 
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Table 2-6: DSP Performance Measures 

Performance 
Outcome 

Measure Metric 2018 2019 2020 2021 2022 
 

2023 Target 

Customer Focus 

Service 
Quality 

New Residential/Small Business 
Services Connected on Time 

99.53% 100.00% 100.00% 100.00% 100.00% 
 

100.00% 90% 

Scheduled Appointments Met on Time 99.51% 100.00% 99.69% 100.00% 100.00% 100.00% 90% 

Telephone Calls Answered on Time 97.88% 98.16% 69.90% 90.92% 94.23% 96.12% 65% 

Customer 
Satisfaction 

First Contact Resolution 99.72% 99.88% 99.43% 99.03% 99.26% 99.31% No target 

Billing Accuracy 99.82% 99.97% 99.88% 99.96% 99.90% 99.83% 98% 

Customer Satisfaction Survey 79.90% 79.90% 81.00% 81.00% 79.00% 79.00% No target 

Operational 
Effectiveness 

Safety 

Level of Public Awareness 85.60% 85.70% 85.70% 83.70% 83.70% 83.90% No target 
Level of Compliance with Ontario 

Regulation 22/04 
C C C C C 

C 
C 

Number of General Public Incidents 0 0 0 0 0 0 0 
Rate per 10, 100, 1000 km of line 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

System 
Reliability 

Ave. Number of Hours that Power to a 
Customer is Interrupted 

0.31 0.45 0.27 0.26 0.21 
 

0.07 0.65 
Ave. Number of Times that Power to a 

Customer is Interrupted 
0.70 0.48 0.20 0.22 0.20 

 

0.08 0.24 
Asset 

Management 
Distribution System Plan 
Implementation Progress 

100.00% 85.00% 73.00% 70.00% 76.00% 
 

88.00% No target 

Cost Control 

Efficiency Assessment 3 3 3 3 2 2 No target 

Total Cost per Customer $710 $731 $675 $660 $715  No target 

Total Cost per km of Line $31,963 $32,898 $30,739 $30,457 $33,310  No target 

Public Policy 
Responsiveness 

Connection 
of Renewable 
Generation 

Renewable Generation CIA Completed 
on Time 

100.00%         
 

No target 

New Micro-embedded Generation 
Facilities Connected on Time 

100.00%         
 

90% 

Financial 
Performance 

Financial 
Ratios 

Liquidity: Current Ratio (Current 
Assets / Current Liabilities) 

1.52 1.28 1.42 1.49 1.53 
 

1.58 No target 

Leverage: Total Debt (short-term & 
long-term) to Equity Ratio 

1.07 0.98 0.93 0.86 0.80 
 

0.75 No target 

Regulatory ROE – Deemed (included 
in rates) 

9.00% 9.00% 9.00% 9.00% 9.00% 
 

9.00% No target 

Regulatory ROE - Achieved 7.14% 5.19% 7.86% 9.84% 9.33% 11.44% No target 
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5.2.3.2 Service Quality and Reliability 
CWH’s service quality and reliability performance are detailed further in the following 
subsections. Service quality and reliability indicators can also be found in the OEB’s 
Chapter 2 Appendices, Appendix 2-G filed with this CoS Application. 

5.2.3.2.1 Service Quality Requirements 
CWH measures and reports on an annual basis on each of the service quality 
requirements set out in the Distribution System Code (“DSC”)2. Failure to meet minimum 
service quality targets would result in measures being taken to realign performance with 
DSC service quality standards.  

Service Quality measures include the following major measures: New Residential/Small 
Business Services Connected on Time, Scheduled Appointments Met on Time, and 
Telephone Calls Answered on Time. Additional sub-measures are tracked as part of the 
DSC requirements. All these measures are self-explanatory, and all relate to CWH 
providing connection services as well as high quality customer service. CWH is committed 
to meeting and exceeding all targets found in the Service Quality performance measure 
group.   

 

2 Ontario Energy Board, Distribution System Code, March 1, 2020, pp.128-135. 
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Table 2-7: Historical Service Quality Metrics 

Service 
Quality Metric 2018 2019 2020 2021 2022 2023 Minimum 

Standards 
Low Voltage 
Connections 99.53% 100.00% 100.00% 100.00% 100.00% 100.00% > 90% 

High Voltage 
Connections N/A 100.00% N/A N/A N/A 100.00% > 90% 

Telephone 
accessibility 97.88% 98.16% 69.90% 90.92% 94.23% 96.12% > 65% 

Appointments 
met 99.51% 100.00% 99.69% 100.00% 100.00% 100.00% > 90% 

Written 
response to 
enquiries 

100.00% 100.00% 100.00% 100.00% 100.00% 100.00% > 80% 

Emergency 
Urban Response 100.00% 100.00% 100.00% N/A 100.00% 100.00% > 80% 

Emergency 
Rural Response N/A N/A N/A N/A N/A N/A > 80% 

Telephone call 
abandon rate N/A 0.09% 0.08% 1.07% 0.16% 0.05% < 10% 

Appointment 
scheduling 80.88% 81.34% 99.79% 99.94% 99.54% 100.00% > 90% 

Rescheduling a 
Missed 
Appointment 

100.00% 100.00% N/A N/A N/A N/A > 100% 

Reconnection 
Performance 
Standard 

100.00% 100.00% 100.00% 100.00% 100.00% 100.00% > 85% 

New Micro-
embedded 
Generation 
Facilities 
Connected 

100.00 N/A N/A N/A N/A N/A > 90% 

Billing Accuracy 99.82% 99.97% 99.88% 99.96% 99.90% 99.83% > 98% 

 

A review of the service quality indicators data above indicates that CWH has exceeded 
the SQR expectations over the historical period, with the exception of the appointments 
scheduled in 2018 and 2019. The reason for this is explained in the narrative below. The 
Appointments Scheduling target was missed in 2018 and 2019. 

Connection of New Services (LV and HV connections) 
The OEB requires a minimum standard of 90% for the Connection of New Services within 
5 to 10 business days (depending on low vs. high voltage). The combined performance 
is calculated by the sum of "Number of new low voltage services connected within 5 or 
10 days (depending on low vs. high voltage)" divided by the sum of "Number of new low 
voltage services requested". CWH has a high success rate in connecting new services 
within the required timeframe, in which they have always done so for low voltage 
connections. 
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Reconnection Performance 
The OEB standard for Reconnection Performance is 85%. CWH’s performance has been 
excellent over the historical period at 100% for all years between and including 2018 and 
2023. 
 
Telephone Accessibility: 
The OEB requires a minimum standard of 65% for the Telephone Accessibility metric. 
CWH’s performance has been good during 2019 and from 2021 to 2023, in which they 
have maintained a telephone accessibility rate above 97% every year. In 2020, this 
dropped to 69.9%, which is still above the minimum standard but is a drop in CWH’s 
otherwise exceptional performance. This low score warrants an explanation as it falls 
short of CWH’s commitment to customer service. In March 2020, CWH's Customer 
Service staff transitioned to working from home due to the COVID-19 pandemic.  At that 
time, all customer phone calls were directed to voicemail and customer messages were 
emailed to the Customer Service department. Customer Service Representatives (CSR) 
responded to these messages by a return email or phone call as preferred by the 
customer. The qualified calls that were received during our regular working hours were 
recorded as "qualified incoming calls."  While the messages left by customers were dealt 
with as soon as CWH's CSRs were able to, CWH did not record them as "answered within 
30 seconds".  In August 2020, CWH upgraded our phone system to Voice Over IP (VOIP) 
and the enhanced capabilities gave staff the ability to receive and make calls through 
employees’ computers whether in the office or working remotely. A further enhancement 
in December 2021 was made to CWH’s phone system by transitioning to a different 
communications carrier on a much more robust fibre network. It is important to note that 
at all times, customers calling about a power outage or urgent matter were at all times 
transferred to a live customer service rep that immediately contacted CWH operations 
staff. 

Telephone Call Abandon Rate 
The OEB requirement for Telephone Call Abandon Rate is that the result should not 
exceed 10%. CWH’s historical performance regarding telephone calls has been near 
perfect.  

Appointments Met 
The OEB requires a minimum standard of 90% for Appointments Met. CWH’s 
“Appointments Met” metric is excellent, with the annual figure recurringly being near or 
at 100%. 

Appointment Scheduling 
The OEB requires a minimum standard of 90% for Appointment Scheduling within the 
required timeline of 5 business days. CWH’s performance regarding this metric varies by 
year. In 2020, 2021, 2022 and 2023 CWH scheduled 99.8%, 99.9%, 99.54% and 100% 
respectively of appointments within the required timeline. However, in 2019, CWH 
scheduled 81.3% of appointments within the required timeline, respectively, which is 
significantly less than the OEB’s minimum standard.  

In 2018, most appointments that made up the “Appointment Scheduling” were locates. 
Of the 2,286 requests, 1,938 (85%) of the appointments were locate requests. CWH used 
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a third-party to conduct all locate requests. CWH noticed from the third party’s monthly 
reports that the threshold was not being met. Appointments that were not for locates, 
were all completed within the 5-day window while the appointments that were not 
completed within 5 days were all locate requests. When it was realised that the monthly 
statistics mid-year were below targets, CWH reviewed the process internally and in turn 
reviewed the process in more detail with the contractor. Specifically detailing the 
expectation of meeting the required timelines for completing all requested locates with 
customers. CWH continued to monitor the monthly statistics closely and communicate 
these to the contractor.  

In 2019, most appointments that made up the “Appointment Scheduling” were locates. 
Of the 1,844 requests, 1,539 (83%) of the appointments are locate requests. CWH used 
a third-party in 2018 and 2019 to conduct all locate requests. As was the case in 2018, 
CWH noticed on the regular monthly reporting, from the third party, that the threshold 
was not being met. Appointments that were not for locates, were all completed within 
the 5-day window. The appointments that were not completed within 5-days were all 
locate requests. CWH reviewed the process in more detail with the contractor again, 
specifically detailing the expectation of meeting the required timelines for completing all 
requested locates with customers. As the third party were missing targets for two years 
in a row, CWH undertook a more in-depth, in-house review and decided to bring this 
work back in-house. In the spring of 2020, CWH brought locating back in-house, to be 
completed by our employees, rather than using a third party. Historically CWH has always 
been well above the OEB standard and anticipates achieving our goal of exceeding 
targets. As demonstrated by the results, in 2020 with the responsibility moved back to 
fully in-house, CWH exceeded the minimum standard with 99.8% of appointments 
scheduled within the required timelines and remained above 99% since 2020. 

Rescheduling a Missed Appointment 
The OEB mandates a 100% target for Rescheduling a Missed Appointment. CWH has met 
OEB’s target of rescheduling all missed appointments throughout the 2018-2023 period. 

Written Responses to Enquiries 
The OEB requires performance to be at least 80% and sets a target of 10 business days 
for completion. CWH’s performance has been excellent regarding this specific metric. 
During the 2018-2023 period, CWH wrote responses to all enquiries they received. 

Emergency Response 
The OEB requires performance to be at least 80% and sets a target of 2 hours for rural 
areas and 1 hour for urban areas. In urban areas, CWH exceeded OEB’s minimum 
requirements during 2019, 2020, 2022 and 2023 and responded to all emergencies. 
There were no emergencies CWH had to respond to in rural areas during the 2018 -2023 
period and urban areas in 2021. 

CWH measures and reports on Customer Satisfaction measures which include: First 
Contact Resolution, Billing Accuracy and Customer Satisfaction Survey Results. CWH uses 
the OEB, and the utility set targets for these measures and relies on its staff to meet 
these targets. 
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First Contact Resolution 
CWH measures this performance by logging all calls, letters, and emails received and 
track them to determine if the inquiry was successfully answered at the first point of 
contact. A series of logged calls would be created to assist the customer service 
representative to accurately choose the logged call pertaining to the inquiry received. A 
specific service order has been created to track any call, letter, or email that was not 
resolved at the first point of contact. 
 
Billing Accuracy 
CWH performs due diligence by testing the consumption levels in correlation to the 
amount expensed to its customers. The utility also performs analysis of meter reading 
data and fixing any errors that may arise before it is communicated on the customer’s 
bill. 
 
Customer Satisfaction 
Customer satisfaction survey results and customer engagements are important to the 
success of CWH. CWH is proactive and reactive in its customer engagement consultations, 
the majority of which provide helpful insight into the day-to-day operations of CWH. The 
purpose of the survey is to focus on addressing issues of concern raised directly by 
customers. The survey asks questions of both residential and general service customers 
on a wide range of topics including power quality and reliability, price, billing payment, 
communications, and the customer service experience. The feedback is then incorporated 
into CWH’s planning process and forms the basis of plans to improve customer 
satisfaction, meet the needs of customers, and address areas of improvement. 
CWH sets a high standard for performance when it comes to customer care and is 
especially proud of the results considering the increase in customer concerns over proving 
value across Ontario. CWH strives to deliver customer excellence and value through the 
execution of its investments and operations. CWH believes they have delivered the 
intended performance for each metric delivering customer satisfaction demonstrating 
credibility and trust. 

Table 2-8: Performance Measures – Customer satisfaction 

Measure Target 2018 2019 2020 2021 2022 2023 
First Contact Resolution 99% 99.7% 99.9% 99.4% 99.0% 99.3% 99.3% 

Billing Accuracy 98% 99.8% 100% 99.9% 100% 99.9% 99.8% 
Customer Satisfaction 

Survey Results 80% 79.9% 79.9% 81% 81% 79% 79.0% 

 

CWH’s 2023 Customer Satisfaction index score was 79%, which indicates overall that 
customers are satisfied with CWH’s service. The annual scores provide an indication that 
CWH is actively listening to customer needs and providing service levels that meet their 
expectations. The results further indicate that CWH is using strong business practices to 
provide a needed commodity reliably to a community that has an appreciation for the 
service being provided. 
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CWH’s billing accuracy from 2018-2023 has been excellent, exceeding the target of 98% 
billing accuracy every year. This demonstrates that the technology and processes CWH 
has in place are robust and efficient to enable CWH to deliver accurate bills to its 
customers. In addition, CWH’s performance related to resolving customers issues on first 
contact has been maintained at a high standard from 2019-2023 with it consistently being 
above 99.4%. 

CWH’s outstanding performance on the measures indicates no substantial additional 
material projects are required. CWH continues to strive to better serve the customer with 
the highest excellence. CWH’s intended action for the measure is to maintain the 
performance of the historical average. When developing the DSP, CWH always considers 
its customers priorities and ensures that the investments it proposes will allow CWH to 
continue to serve its customers as they expect. CWH will continue to invest in its 
technology and people, as needed, to ensure it continues to provide a high standard of 
service of resolving customers issues at the first time of asking as well as maintain a high 
level of billing accuracy. 

5.2.3.2.2 Reliability Requirements 
System reliability is an indicator of the quality of electricity supply received by the 
customer. System reliability and performance are monitored via a variety of weekly, 
monthly, annual, and on-demand reports generated by the SCADA system and the 
Outage Management System (OMS). CWH collects and reports outage data using the 
standard format and codes specified in the RRR document. Calculations are made to 
determine the reliability indices SAIDI, SAIFI, and CAIDI. The data is sorted to determine 
frequency and duration for each feeder as well as to determine the cause and affected 
components. 

The reliability of supply is primarily measured by internationally accepted indices SAIDI, 
and SAIFI as defined in the OEB’s Electricity Reporting & Record Keeping Requirements 
dated March 31, 2020. SAIDI, or the System Average Interruption Duration Index, is the 
length of outage customers experience in the year on average, expressed as hours per 
customer per year. It is calculated by dividing the total customer hours of sustained 
interruptions over a given year by the average number of customers served. SAIFI, or 
the System Average Interruption Frequency Index, is the number of interruptions each 
customer experiences in the year on average, expressed as the number of interruptions 
per year per customer. It is calculated by dividing the total number of sustained customer 
interruptions over a given year by the average number of customers. An interruption is 
considered sustained if it lasts for at least one minute. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
 

 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
 

CAIDI or the Customer Average Interruption Duration Index is the average interruption 
time per customer affected and can be found by dividing the SAIDI value for the given 
year by the SAIFI value. 
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𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

 

Loss of Supply (LOS) outages occur due to problems associated with assets owned by 
another party other than CWH or the bulk electricity supply system. CWH tracks SAIDI 
and SAIFI including and excluding LOS. Major Event Days (MED) are calculated using the 
IEEE Std 1366-2012 methodology. MEDs are confirmed by assessing whether interruption 
was beyond the control of CWH (i.e., force majeure or LOS) and whether the interruption 
was unforeseeable, unpredictable, unpreventable, or unavoidable. 

CWH uses the CAIDI, SAIDI and SAIFI reliability indexes along with outage cause code 
analysis to monitor the system reliability performance and maintain tight control over 
capital and maintenance spending. DSP investment priorities are expected to be in 
alignment with maintaining the historical average reliability performance. 

Furthermore, CWH uses several programs to reduce the number of controllable outages. 
These programs include: 

• Planned renewal of end-of-life and poor condition assets such as poles and cables. 
• Proactive vegetation management. 
• Inspection of the plant to identify potential problems. 
• Testing of wood poles. 
• A map on the CWH webpage for customers to report problems. 

Table 2-9 below shows CWH’s historical performance for the SAIDI, SAIFI, and CAIDI 
reliability metrics in the years between and including 2018 and 2023. The table contains 
annual numbers that include all causes (including MED’s and LOS), as well as average 
values. Table 2-10 shows values for SAIDI, SAIFI and CAIDI for the relevant years 
excluding LOS and MED’s.  

Table 2-9 Historical Reliability Performance Metrics – All Cause Codes 

Metric 2018 2019 2020 2021 2022 2023 Average 
SAIDI 1.26 0.45 0.27 1.34 3.61 0.07 1.17 
SAIFI 1.65 0.48 0.20 2.20 1.18 0.08 0.97 
CAIDI 0.76 0.93 1.35 0.61 3.06 0.88 1.21 

 

Table 2-10 below shows CWH’s historical performance for the SAIDI, SAIFI, and CAIDI 
reliability metrics, when adjusted for LOS and MEDs, in the years between and including 
2018 and 2023. 
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Table 2-10 Historical Reliability Performance Metrics – LOS and MED Adjusted 

Metric 2018 2019 2020 2021 2022 2023 Average 
  Loss of Supply Adjusted (including MEDs, Excluding LOS) 
SAIDI 1.26 0.45 0.27 0.26  0.36 0.07 0.45 
SAIFI 1.65 0.48 0.20 0.22  0.22 0.08 0.48 
CAIDI 0.76 0.93 1.35 1.19  1.64 0.88 0.94 

  Loss of Supply and Major Event Days Adjusted (excluding LOS and 
MEDs) 

SAIDI 0.31 0.45 0.27 0.26 0.21 0.07 0.26 
SAIFI 0.70 0.48 0.20 0.22  0.20 0.08 0.31 
CAIDI 0.44 0.94 1.35 1.19  1.05 0.88 0.84 

 

CWH’s historical performance for SAIDI, SAIFI and CAIDI is visualized in the figures 
below. 

 
 

Figure 2-3: 2018 to 2023 Performance Measure: SAIDI 
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Figure 2-4: 2018 to 2023 Performance Measure: SAIFI 

 

 
 

Figure 2-5: 2018 to 2023 Performance Measure: CAIDI 

Both SAIDI and SAIFI peaked in 2018 after a significant increase from 2017. The 2018 
spike can be credited to major outage events caused by a severe thunderstorm that is 
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described below in this section. The SAIDI and SAIFI values decreased to a more 
acceptable number in 2019 and decreased further in 2020. In 2021 both SAIDI and SAIFI 
increased again due to two MEDs in February caused by a loss of supply, which lasted for 
14 minutes, and 67 minutes as described below. In 2022, three MEDs contributed to an 
increase in the SAIDI and SAIFI. 

Table 2-4 shows the number of outages during the historical period. 

5.2.3.2.3 Outage Details for Years 2018-2023 
 

Table 2-11: Summary of MEDs over the Historical Period 

Year # of MEDs Cause of MEDs 

2018 1 Adverse weather—wind, Loss of supply 
2019 0 N/A 
2020 0 N/A 
2021 2 Loss of supply 

2022 3 Adverse weather – wind, Loss of Supply – pole fire, Loss of 
Supply - wind 

2023 0 N/A 
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Table 2-12: List of MEDs over the Historical Period 

Date Customer Base 
Interrupted Description 

4-May-2018 6,682 

CWH experienced severe thunderstorms with 
Environment Canada issuing a wind warning on May 
4, 2018. The entirety of CWH’s customers suffered 
from 2 interruptions: one due to adverse weather 
and another due to a loss of supply. A total of 6,682 
customers were affected. The outage lasted for 1 
hour for all affected customers. 

5-Feb-21 7,398 

The entirety of CWH’s customers suffered an 
interruption on February 5, 2021, 3:30 pm due to a 
loss of supply. A total of 7,398 customers were 
affected. The outage lasted for 14 minutes for all 
affected customers. 

24-Feb-21 5,124 

CWH’s Fergus customers, fed from the 44kV, M3 
feeder, suffered an interruption on February 24, 
2021, 12:02 pm due to a loss of supply. A total of 
5,124 customers, or 69% of CWH’s total customer 
count, were affected. The outage lasted for 67 
minutes for all affected customers.  

17-Jun-22 1,169 

On June 17th, 2022, CWH encountered two 
individual outages that affected two different 
feeders. Both outages were caused by trees being 
blown onto lines during a windstorm. The outages 
affected a total of 1,169 customers. This represents 
15% of CWH’s total number of customers. The Elora 
EMS2-F4 feeder outage affected 421 customers and 
the Fergus FMS4-F-9 feeder outage affected 748 
customers. The outage lasted for 1 hour and 30 
minutes for all affected customers. 

1-Aug-22 5,124 

There was a loss of supply due to upstream 
distributor equipment failure (pole fire due to 
tracking insulator). The outages affected a total of 
5,124 customers. This represents 68% of CWH’s 
total number of customers. The outage lasted for 1 
hour and 30 minutes for all affected customers. 

3-Aug-22 2,060 

On Aug 3rd, 2022, CWH encountered an outage that 
affected all customers in Elora. The outage cause 
was due to numerous trees and tree limbs breaking 
and coming into contact with the 44kv, M7 circuit fed 
from Hydro One. The outages affected a total of 
2,060 customers. This represents 27% of CWH’s 
total number of customers. The outage lasted for 7 
hours and 20 minutes for all affected customers. 
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Table 2-13: Number of Outages (2018-2023) 

Categorization 2018 2019 2020 2021 2022 2023 
All interruptions 44 31 29 36 40 42 
All interruptions excluding LOS 44 31 29 33 38 42 
All interruption excluding MED and LOS 42 31 29 33 37 42 
 

Outages Experienced 
Table 2-14 presents the count of outages broken down by cause code for the historical 
period. The number of outages is an indication of outage frequency and impacts 
customers differently based on customer class. For example, residential customers may 
tolerate a larger number of outages with shorter duration while commercial and industrial 
customers may prefer fewer outages with longer duration thereby reducing the overall 
impact on production and business disruption. CWH continues to assess and execute 
capital and O&M projects to manage the number of outages experienced. 

 

Table 2-14: Outage Numbers by Cause Codes – Excluding MEDs 

Cause Code 2018 2019 2020 2021 2022 2023 Total 
Outages % 

0-Unknown/Other 0 2 1 0 0 0 3 1% 
1-Scheduled 
Outage 25 17 17 28 28 31 146 68% 

2-Loss of Supply 0 0 0 1 0 0 1 1% 
3-Tree Contacts 1 1 1 0 0 0 3 1% 
4-Lightning 0 0 0 0 0 0 0 0% 
5-Defective 
Equipment 9 7 6 3 5 6 36 17% 

6-Adverse Weather 2 3 3 2 2 2 14 6% 
7-Adverse 
Environment 0 0 0 0 0 0 0 0% 

8-Human Element 1 0 0 0 0 0 1 % 
9-Foreign 
Interference 4 1 1 0 2 3 11 5% 

Total 42 31 29 34 37 42 215 100% 
 

The total number of interruptions over the historical period is shown in Figure 2-6 below, 
varying from a high of 42 to a low of 29. This represents an average of 0.079 to 0.115 
interruptions per day. 
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Figure 2-6:  Total Number of Outages per Year 

 

A summary of the causes of outages within CWH’s system is presented in Figure 2-7 
along with the percentage of overall outage incidents attributable to each cause type. 

 
 

Figure 2-7: Percent of Outages by Cause Code 
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Scheduled outages, defective equipment, adverse weather, and foreign interference 
causes have been identified to be the four most common causes for outages on CWH’s 
distribution system over the historical period. Together, these causes contributed to 95% 
of the total number of outages from 2018 to 2023, excluding MEDs.  

Scheduled Outages is the top contributing cause to the total outages experienced by 
CWH, accounting for 66% of the total outages experienced over the historical period. 
These outages are due to the disconnection of service for CWH to complete capital 
investments or to perform maintenance activities on assets that require them to be 
disconnected for employee & public safety and efficient installation. CWH aims to plan 
and execute capital work and maintenance appropriately with minimal outage times and 
only when required to reduce the impact to its customers. 

At 16%, Defective Equipment is the second top contributing cause to the total outages 
experienced by CWH over the historical period. The majority of these equipment related 
outages were caused by faulting primary and secondary connectors/taps, followed by 
blown fuses that protect overhead and underground transformers and underground cable 
from further damage. These types of material and equipment in the field breakdown due 
to condition deterioration over time and are not easily spotted through typical equipment 
inspections. CWH has planned investments to prioritize assets for replacement before 
experiencing a failure that may cause an outage. CWH utilizes the ACA to assist in 
prioritizing investments in asset classes. 

Adverse Weather was identified as the third top contributing cause to the total outages 
experienced by CWH. Over the historical period, it has contributed to 8% of the total 
number of outages that occurred. Although the 3rd highest cause of outages it is relatively 
minor at 8% total, showing no immediate need to address with specific planned storm 
hardening measures. 

Foreign Interference outages is the fourth top contributing cause to the total outages 
experienced at 5%. The outages contributing to the cause include animal interference, 
dig-ins, vehicle collisions and foreign objects.  

Customers Interrupted and Customers Hours Interrupted 
The number of Customers Interrupted (CI) is a measure of the extent of outages. 
Customer Hours Interrupted (CHI) is a measure of outage duration and the number of 
customers impacted. The tables and figures below provide the historical values and trends 
for both CI and CHI.  
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Table 2-15: Customers Interrupted Numbers by Cause Codes – Excluding MEDs 

Cause Code 2018 2019 2020 2021 2022 2023 Total CI % 

0-Unknown/Other 0 56 12 0 0  0  68 0% 
1-Scheduled Outage 367 197 221 439 186 148 1,558 10% 
2-Loss of Supply 0 0 0 2,060 0 0 2,060 13% 
3-Tree Contacts 272 481 1 0  0  0 754 5% 
4-Lightning 0 0 0 0  0  0 0 0% 
5-Defective Equipment 3,205 1,026 765 266 110  56 5,428 35% 
6-Adverse Weather 1,031 1,650 459 928 1,006  377 5,451 35% 
7-Adverse Environment 0 0 0 0  0  0 0 0% 
8-Human Element 1 0 0 0  0  0 1 0% 
9-Foreign Interference 12 5 8 0 183  12 220    2% 

Total 4,888 3,415 1,466 3,693 1,485 593 15,540 100% 
 

 
 

Figure 2-8: Total Number of Customers Interrupted by Year 
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Table 2-16: Customer Hours Interrupted Numbers (rounded) by Cause Codes – 
Excluding MEDs 

Cause Code 2018 2019 2020 2021 2022 2023 Total 
CHI % 

0-Unknown/Other 0 22 16 0 0  0  38 0% 
1-Scheduled Outage 632 283 372 604 308  260  2,459 21% 
2-Loss of Supply 0 0 0 515  0  0 515 4% 
3-Tree Contacts 159 361 2 0  0  0 522 4% 
4-Lightning 0 0 0 0  0  0 0 0% 
5-Defective Equipment 1,065 1,297 923 536 148  74 4,043 34% 
6-Adverse Weather 265 1,201 646 798  555  201 3,666 31% 
7-Adverse Environment 0 0 0 0  0  0 0 0% 
8-Human Element 3 0 0 0  0  0 3 0% 
9-Foreign Interference 29 5 34 0  546  21 635 5% 
Total 2,153 3,169 1,993 2,453 1,557 556 11,881 100% 

 

 
Figure 2-9: Total Number of Customer Hours Interrupted by Year 

 

The trend for total number of CI and CHI over the historical period is decreasing (i.e., 
improving). The increase in CI observed in 2018 is largely driven by Defective Equipment 
and Adverse Weather, while the increase in CI observed in 2021 is largely driven by Loss 
of Supply. 

When analyzing CI and CHI, Defective Equipment, Adverse Weather, and Scheduled 
Outage are among the top five cause codes for both CI and CHI. However, Loss of Supply 
is another major contributor for CI and Tree Contacts is another contributor for CHI. 

• Defective Equipment is the largest outage cause for customers. At 35% of the total 
outages caused in Centre Wellington they have the perception of being high, although 
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this is due in large part to CWH’s unplanned interruptions for all other cause codes 
being extremely low. This is a low statistic and contributing factor to SAIDI, SAIFI and 
SAIDI statistics. This shows CWH’s asset replacement schedule is having a positive 
effect on low outages for CWH customers. The types of equipment that contributed to 
these outages were porcelain switches that have not reached their useful lives, 
primary and secondary connections that are a typical failing point in distribution 
systems, and underground secondary cable vaults. 

• Adverse weather is beyond the control of CWH. However, CWH has and will continue 
to design and invest in material, equipment, design and best practices to harden the 
distribution system to address weather related outages. Some examples of this are 
designing projects using the most up to date USF standards and structural modeling 
calculations. CWH has installed composite poles on a recent project within the system 
with anticipated improved system strength. Installing automated reclosers at all 
stations has improved reliability along with visibility of outages on the SCADA system. 
CWH’s planned Fergus MS-5 station will provide support for the existing Fergus MS-2 
station which is located withing the Grand River’s flood plain. 

• Scheduled Outages or planned interruptions are the most acceptable outages effecting 
customers and a proactive method of reducing other unplanned interruptions. CWH 
strives to keep planned interruption lengths to a minimum to meet customers desire 
to keep outages to a minimum is being met. Customers would much rather experience 
planned outages where CWH staff can improve their electrical system diligently rather 
than allow degradation to cause unplanned outages. 

• Loss of Supply (“LOS”) outages occur due to problems associated with assets owned 
by another party other than CWH or the bulk electricity supply system and CWH has 
no control over, nor does it maintain. LOS outages can have a significant impact on 
the total CI and CHI. One outage can affect a whole portion of CWH’s system and may 
give CWH limited switching capability, resulting in customers' power not being 
restored quickly. 

• Tree contacts are interruptions caused by faults resulting from tree contact with 
energized circuits. Although tree contacts are generally outside of CWH’s control, CWH 
will continue to implement its vegetation management program in order to mitigate 
the risk of outages caused by tree contacts. 

The top cause code that can be controlled and managed by CWH is Defective Equipment. 
As previously noted, there are several ongoing and planned efforts to manage the number 
of controllable outages and continue meeting reliability targets. These efforts include 
ongoing inspection and maintenance of assets to identify and mitigate potential problems 
and planned capital investment programs to replace assets before experiencing a failure 
that may cause an outage (i.e.: CWH’s planned transformer, pole, recloser, switch, and 
switchgear replacement programs). 

5.2.3.3 Distributor Specific Reliability Targets 
CWH does not have any other additional specific reliability targets.   
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5.3 ASSET MANAGEMENT PROCESS 
This section provides an overview of CWH’s asset management process, a description of 
assets managed by CWH, and a presentation of CWH’s asset lifecycle optimization policies 
and practices. 

5.3.1  PLANNING PROCESS 

5.3.1.1  Overview 
 
Asset Management Objectives 
Key elements of the process that drive the composition of CWH’s proposed capital 
investments are highlighted along with CWH’s asset management philosophy. The 
relationship between the Renewed Regulatory Framework for Electricity (“RRFE”) 
outcomes, corporate goals, asset management objectives, and the linkage to the 
selection and prioritization of CWH’s planned capital investments is explained which 
control CWH’s financial performance and planning. 
 
The components of the asset management process that CWH has used to prepare its 
capital expenditure plan are identified, including data inputs, preliminary process steps 
and outputs. The information generally used throughout the DSP is based on available 
information established at the given moment. 

CWH identified the following strategic goals within its Board approved Business Plan 
(Appendix C). CWH's Asset Management Objectives are derived and relatable to these 
key goals and areas of focus. 
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Table 3-1: Asset Management Objectives, their weights, and relationship to the 
RRFE 

CWH’s Strategic Objectives 

Keep customers, shareholders and stakeholders informed so they can make effective decisions and 
in turn provide support for the utility. 

Be the preferred energy provider and trusted partner for existing customers and new potential 
customers within Centre Wellington. 

Continue to form strategic alliances with other similar utilities who face similar issues and combine 
forces to share resources and address complex issues collectively. 

Invest in our people to continually enhance their skills, maintain their focus, and give them chances 
to develop and realize their potential within our organization as an employer of choice. 

Continued prudent investment while capitalizing on technology, innovation, and enhanced solutions 
to sustain our performance, reliability, efficiency, safety, and regulatory compliance while providing 
opportunities for customers and the shareholder. 

Preserve corporate viability and return on equity for our shareholder to support new business 
opportunities and ventures within the sector while prioritizing based on potential to improve the 
customer experience. 

 

CWH’s asset management objectives form the high-level philosophy framework for its 
capital program. These objectives help to define the content of the programs and the 
major projects in the capital expenditure plan to be able to sustain CWH’s electrical 
distribution system. The objectives guide CWH to make effective capital investment 
decisions, which inherently make the best use of, and maximize the value of the assets 
to the company. The objectives identify an initial starting point and continue to be 
developed, enhanced, or adjusted as necessary to be aligned with the business 
environment that the company operates in and help to encourage the process of 
continuous improvement. The asset management objectives have been qualitatively 
integrated into CWH’s capital investment process to prioritize investments for several 
years including the bridge and test years. 
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Table 3-2: Asset Management Objectives, their weights, and relationship to the 
RRFE  

RRFE 
Outcomes 

Strategic 
Corporate 

Goals 

Asset Management 
Objectives 

AM Objective 
Measure 

AM Objective 
Target 

Operational 
Effectiveness 

Safety 

Comply with applicable 
regulations, acts, and 
standards and follow best 
practices 

1. Lost/non-lost 
time 

1. WSIB rate 
class 10-year 
benchmarks 

2. ESA Non- 
Compliance 

2. Zero (Max 1 
NI) 

Reliability 

Monitor and continue to 
provide high reliability 
performance of the 
distribution system. 

1. SAIDI 
1. SAIDI within 
range of past 5-
year performance 

  

2. SAIFI 
2. SAIFI within 
range of past 5-
year performance 

Customer 
Focus 

Customer 
Focus 

Meeting customers’ needs 
and expectations including 
connecting renewable net 
generation, ensuring quality 
of power, reliability of 
continued uninterrupted 
service, and availability to 
address concerns. 

1.  Customer 
Survey 

1. Customer 
survey results 

 
2.    New 
connections 
connected within 
set timescales 

=> previous year 
results 

 2. >90% 

Financial 
Performance 

Financial 
Performance 

Manage the distribution 
system through proactively 
maintaining and or 
replacing assets in a 
financially prudent way that 
maximizes rate payers 
value. 

1. Investment 
Spending 

1.  Group 3 
(within +/-10% 
of predicted 
costs) 

2. Investment 
Scheduling 

2. >90% annual 
projects/ 
programs 
completed on 
time 

Public Policy 
Responsiven
ess 

Public Policy 
Responsiven

ess 

Ensure public and employee 
safety. 

1. Facilitation of 
smart grid and 
REG connections 

1. 100% 
compliance when 
a request is made 
by a customer 

Control environmental 
risks. 
Facilitate smart grid 
development and new 
renewable connections. 

 

Decisions involving investment into fixed assets play a major role in determining the 
optimal performance of distribution system fixed assets. Investments that are either 
oversized or made too far in advance of the actual system need may result in non-optimal 
operation. On the other hand, investments not made on time when warranted by system 
needs raise the risk of performance targets not being achieved and contribute to sub-
optimal operation. Optimal operation of the distribution system is achieved when “right 
sized” investments into renewal and replacement (capital investments) and into asset 
repair, rehabilitation and preventative maintenance are planned and implemented based 
on a “just-in-time” approach. In summary, the overarching objective of the Asset 
Management Strategy is to find the right balance between capital investments in new 
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infrastructure and operating and maintenance costs so that the combined total cost over 
the life of the asset is minimized. 

5.3.1.2 Important Changes to Asset Management Process since last DSP Filing 
 

Since issuing its last DSP, CWH has undertaken a review and update of its business plans 
and corporate focus. These changes have been incorporated into CWH’s AM process. The 
changes have been fairly minor, with the adjustments revolving around enhancing the 
existing process by using a formal maintenance program that collects field data on assets 
and focusing on the ACA data available to help CWH in its decision-making process.  

As a result of enhancements made to its inspections and maintenance procedures (further 
detailed in section 5.3.3.3.2), CWH now has access to improved asset data which has 
been tied into system planning and decision-making. The improved procedures and data 
access have enabled CWH to manage its assets based on more robust and quantified 
justifications. 

 

5.3.1.3 Process 
CWH’s Asset Management (AM) process in Figure 3-1 demonstrates on a high-level its 
asset management direction, principles, and mandatory requirements. The AM process 
interprets the company’s vision, mission, and values and serves as the connection 
between the top-level corporate and strategic goals and objectives through to the 
bottom-level asset management practices. 

CWH’s AM process is established in a way to coordinate activities to ensure the assets 
are optimally achieving the company’s corporate and asset management objectives. 
Conceptually, the process includes items such as setting out the criteria for optimizing 
and prioritizing asset management objectives, lifecycle management requirements of the 
assets, stating the approach and methods by which the assets are managed, including 
performance, condition and criticality assessment, the approach to the management of 
risk, and identifying continuous improvement initiatives. CWH AM process is an iterative 
process that is regularly updated with the latest set of data and information to ensure 
that CWH are initiating the capital projects at the right time. As well as using this process 
to develop its original five-year DSP capital plan, CWH also use it annually to update its 
budget and plan for the upcoming year. 
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Figure 3-1: CWH’s Asset Management Process 

Inputs 
CWH uses several inputs to assess the status of its distribution system assets and to 
assist in determining the capital and operational investments to be made in the system. 
This ranges from asset condition analysis, customer engagement, inspection, and 
maintenance results to what its AM objectives are and how they link to the OEB’s 
performance outcomes and any external factors. Some of the key elements are explained 
in further detail below. 
 
Inspection & Maintenance 
CWH maintains a full schedule of distribution asset inspection and maintenance programs 
operating on a three-year rotation as required by the OEB’s DSC. Inspection, 
maintenance, and operational data are collected and stored which is used to support 
CWH’s operating and capital expenditure plans. 
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Completion of the inspection and maintenance programs is not only a matter of 
compliance but the results from the inspection and maintenance programs allow a 
continual update of the asset database. The programs allow for assets to be inspected 
and assessed for any necessary actions that need to be taken promptly in a proactive 
approach. CWH’s inspection and maintenance programs are audited every year as 
required by Ontario Regulation 22/04. 

External Drivers 
External drivers may sometimes influence CWH’s decision-making in determining the 
optimal plans for their system. External drivers include: 
 
• Political – governments have their directions and strategies that CWH needs to be 

mindful of and to be in alignment with their plans. 

• Economic – economic growth and decline within CWH’s service area as well as the 
shift of business operations within residential units. 

• Social – changes in the environment that illustrate customer needs and wants. 

• Technological – innovation and development within the electrical/utility sector which 
includes automation, technology awareness, electric vehicle penetration, battery 
storage and new services. 

• Environmental – ecological and environmental aspects that can affect CWH’s 
operations or demand which includes renewable resources, weather or climate 
changes, and utility responsibility initiatives. 

• Regulatory/Legal – legal allowances and/or changing requirements from the OEB as 
well as additional legal operations such as health and safety requirements, labour 
laws, and consumer protection laws. 

• CWH continues to remain cognizant of these external drivers when developing its 
capital and maintenance plans. 

Asset Condition Assessment 
An ACA was undertaken in 2021 to assess the condition of the system and to have 
empirical data on which to base the revised project prioritization. The ACA involves the 
interpretation of condition and performance data of key assets to assess the overall 
condition of the asset. Essentially, the ACA is a key supporting tool for developing an 
optimized lifecycle plan for asset sustainability. The results of the condition assessment 
were incorporated into a formalized capital plan and have resulted in the revision of 
project prioritization within the service area for the forecast period. 
 
CWH intends to continue using the information from its ongoing proactive inspection and 
maintenance programs to optimize spending, with priorities considered in the scheduling. 
Under the proposed capital planning model, decisions to repair, refurbish or replace 
existing assets continues to be based on experienced judgment and knowledge of staff 
augmented with improved access to electronic records and structured evaluation 
processes. 
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Reliability Analysis 
CWH places a high level of importance on ensuring distribution system reliability meets 
the expectations of its customers. CWH strives to continually improve its processes for 
collecting, measuring, analyzing, and utilizing outage information within its asset 
management process to effectively manage distribution system reliability in its service 
territories. 
 
Outage causes are tracked and analyzed by outage cause codes. This allows CWH to 
identify specific trends in causes of outages and allows for this information to feed into 
its prioritization and evaluation process when developing its capital investment plans. The 
analysis is ultimately used to inform CWH’s asset management process in developing the 
O&M programs and capital expenditure plan for each year. 

Main Process and Process Outputs 
CWH uses the input data and information to enable it to determine its operating and 
capital expenditure plans. As illustrated in Figure 3-1, this is done in a multistage process 
with various outputs at each stage. 
  
Firstly, using input data such as asset condition analysis, system performance, customer 
engagement results, a needs assessment is performed. This allows CWH to identify some 
high-level programs that CWH could undertake to address the needs. Following the initial 
identification of these programs, an evaluation of the different options to address the 
program drivers is performed. This includes looking at options of full replacement, 
refurbishments or do nothing. This allows CWH to streamline the programs it will 
undertake with a recommended list of programs and alternatives.  

At this stage, further inputs are considered, such as CWH AM objectives, and the OEB 
performance outcomes. This information along with the programs identified are used to 
identify specific projects within the programs and identify a prioritized list of projects. In 
developing and implementing the asset management plan, CWH’s overarching objective 
is to distribute electricity safely and reliably with highest operating efficiency to maintain 
low distribution rates and provide the shareholders the full regulated return on equity. 

The key objectives on which the asset management plan is based is indicated below: 

• Maintaining public and employee safety 
• Maintaining reliability commensurate with customer needs 
• Providing customer service quality to satisfy customer needs 
• Controlling costs - minimizing asset life cycle costs  
• Minimizing risk of in-service failures 
• Minimizing environmental risks 
• Aligning the DSP with regional planning objectives 
• Facilitating new renewable generation connections 
• Facilitating the smart grid development 

These rankings are used to help inform a list of prioritized projects, which are then 
reviewed and approved by the CWH management and Board. Once the projects and 
associated operating and capital spend has been approved, the projects are monitored 
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from initiation to execution. Once the projects are complete the assets are monitored on 
their performance and updated information is fed back into the asset registry.  

CWH’s capital expenditure planning process embedded within its AM process consists of 
the following steps: 

a) Determination of investment level needed for CWH to meet its regulatory 
obligations i.e., the level of investments required for system access projects. 

b) Determination of investment level needed to maintain adequate capacity margins 
to supply system security and to maintain operating efficiency and safety, i.e., 
investments required system service projects. 

c) Determination of investments required to maintain general plant operating safely 
and efficiently to support services. 

d) Determination of economically efficient investments for system renewal, 
e) Summation of all of the investment components to determine the overall 

investment needed. 
f) Evaluation of capital investment impacts on retail rates and scaling back of the 

investment levels if the retail rate impacts are not acceptable. 

The level of investments required for system access projects is determined through 
consultations with the municipal government, based on the number of anticipated 
development and building permits for residential and commercial construction. The 
investments into system renewal are determined through condition assessment of assets 
and identification of economically efficient investments. Investments in system service 
for the 2023-2027 period is focused on purchasing revenue meters to replace, refurb and 
allow for testing and calibration of existing meters. Investment requirements into general 
plant are determined through condition assessment of motor vehicles, building and 
facilities and IT systems. 

CWH strives to engage with their customers to ensure that their planning process for 
capital and maintenance work is in line with their expectations and to understand the 
many risks that need to be addressed. These engagements are in the form of CWH 
attending the meetings with municipal teams, information sessions, open houses, and 
the bi-annual customer satisfaction survey, as well as informal means such as front-line 
staff and management listening to customers at the front desk and operations staff 
working with customers and contractors on day-to-day projects. The summary of CWH 
engaging with customers, subdivision developers, municipalities, other LDCs, and 
telecommunication entities is provided in Section 5.2.2. 

With CWH’s Mission being “To provide safe, reliable, efficient delivery of electrical energy 
within the Township of Centre Wellington while being accountable to our shareholders…. 
the citizens of Centre Wellington”, CWH has developed a prudent capital budget process 
and system of prioritization. This system reflects its long-term investment strategy, 
recognizes shorter-term requirements, and can address the ongoing need for CWH to 
respond to external and internal priority changes. It respects the priorities of a wide range 
of stakeholders, CWH’s corporate strategies and regulatory requirements. Figure 3-2 
illustrates CWH’s Capital Expenditure Process at a high level. 
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Figure 3-2: Capital Planning Process 

 

5.3.1.3.1 Project Identification 
Capital spending is driven by customer value, corporate and AM objectives, and capital 
needs identification through CWH’s asset management process. 

System Access projects such as customer development driven projects are identified 
throughout the year by way of engagement with external proponents, through various 
engagement processes. In addition to the updates throughout the year, CWH reforecasts 
its budget and planned expenditure each year for the following year. These projects are 
mandatory and are budgeted and scheduled to meet the timing needs of the external 
proponents. 

System Renewal projects are identified through CWH’s asset management process. The 
project needs for a specific period are supported by a combination of asset inspection 
and maintenance, individual asset performance, and asset condition assessments as 
summarized in the asset management process.  

System Service projects are identified through CWH’s asset management process and 
operational needs. For the 2025-2029 period, this is primarily associated with revenue 
meters, which includes purchase of new meters for inventory to enable the changing of 
meters to be sent for testing, calibration, and resealing. 

General Plant projects are identified internally by specific departments (engineering, 
finance, operations, administration, etc.) and supported through specific business cases 
for the specific need. These investments include the identification of facilities, fleet, tools 
and IT projects. Fleet vehicles are replaced when they reach end of useful life.  

5.3.1.3.2 Project Prioritization 
There are two categories that CWH projects fall within: non-discretionary and 
discretionary. Non-discretionary projects are automatically selected and prioritized based 
on externally driven schedules and needs. System Access projects fall into this category 
and may involve multi-year investments to meet customer or developer requirements. 
Projects that reside in System Renewal, System Service, and General Plant are classed 
as discretionary. These projects are prioritized based on risk associated with not 
undertaking each project, and the resource and budget available to deliver those projects. 
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Where appropriate CWH looks to group projects into programs, mainly within its System 
Renewal category. For example, CWH knows each year it needs to replace a number of 
poles that have reached end of life and/or in poor and very poor condition.  

Ultimately the final decision on prioritizing the projects and programs reside with the 
senior management of the company. These meetings include senior representatives from 
both the operations and finance teams. Management aligns its priority rankings for 
investments with its AM objectives as shown in Table 3-3: In all cases, safety and 
regulatory compliance projects have the highest priority. 

Table 3-3: CWH Prioritization Criteria 

Prioritization Criteria Priority 
Ranking 

Maintaining public and employee safety 5 
Maintaining reliability commensurate with customer needs 5 
Providing customer service quality to satisfy customer needs 5 
Controlling costs - minimizing asset life cycle costs 4 
Minimizing risk of in-service failures 4 
Minimizing environmental risks, 4 
Aligning the DSP with regional planning objectives 3 
Facilitating new renewable generation connections; 3 
Facilitating the smart grid development 2 

 
Public and Employee Safety 
CWH always prioritizes investments that ensure public and employee safety and comply 
with the regulations set out by the OEB and industry. This includes prioritizing 
investments that comply with the Electrical Safety Authority (ESA) Standards, for 
example, meters and the installation, re-calibration and testing to comply with the 
Distribution System Code and Measurement Canada requirements. In addition, another 
critical element of public safety is related to cyber security requirements and guidelines. 
These programs/projects are aimed at increasing the protection of CWH’s IT and 
operational technology (OT) systems and platforms and support the OEB’s cyber security 
requirements, as well as initiatives that enhance the protection of CWH’s and its 
customers data and information. 
 
Maintaining Reliability 
A key component of CWH aims and objectives is to ensure its customers continue to 
experience a reliable supply of electricity. CWH acknowledges this is always a high priority 
for its customers, and hence why projects that enable reliability to be maintained at 
acceptable levels are given a high priority ranking.  
 
Customer Service Quality 
In addition to system reliability being a high priority for customers, the quality of other 
services they receive from CWH are also ranked highly. CWH assess projects based on 
the impacts to customer service, which can include minimizing outages, improving 
response times to customer requests etc.  
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Cost Control 
When assessing projects, CWH always looks to understand the impacts on the overall 
cost impact to customers. Projects that can minimize cost impacts to customers are often 
given a higher weighting, as this enables CWH to continue to minimize impacts to 
customer rates. Projects can include replacing end of life assets as identified through its 
asset condition analysis and inspections with the assets that are new and comply with 
the latest USF and construction standards. Through these projects, maintenance costs 
can be minimized, and the number of unexpected failures can be maintained and 
therefore reactive costs can be controlled to minimize impacts to customers.  Clearly a 
balance of cost versus benefit needs to be assessed, as in some cases it may be more 
cost effective to have an ongoing expense to maintain/repair the existing asset rather 
than replace with a brand-new asset. 
 
In-Service Failures 
One key problem for most utilities, is the number of in-service failures they have and the 
reactive costs that are incurred to address these. CWH assess projects that can help 
target the replacement/refurbishment of assets such that an in-service failure can be 
minimized to a manageable level. Part of this process is using results from its asset 
condition analysis and inspections to identify assets/areas that are reaching end of useful 
life and/or in poor and very poor condition within the next five years. CWH then prioritize 
these programs and projects. An example of this type of program is the annual pole 
replacement program.  
 
Environmental Risks, REG Connections and Smart Grid Developments 
Environmental risks are also assessed as part of CWH’s capital planning process. This can 
include identifying projects and programs that address climate change challenges, such 
as the installation of EV charging stations. CWH has already installed EV chargers in its 
service area which are free to use for all residents. CWH will continue to assess the cost 
of undertaking these versus the benefit to customers, both from a financial and 
environmental standpoint.  
 
In addition, CWH will continue to enable REG and smart grid connections when inquiries 
are made by potential developers and customers. Currently, the priority for these projects 
is low due to the fact CWH has only two of these developments happening in the next 
five years based on information currently available. 

5.3.1.3.3 Project Pacing 
Project pace for System Access projects is generally determined by external schedules 
and needs of the customers, developer and/or the municipalities. CWH aims to smooth 
out its investment across System Renewal, System Service and General Plant projects 
throughout the five-year forecast period. Where possible, CWH looks to group certain 
types of projects in annual programs to enable it to plan its projects and resources 
required to deliver them. For example, in System Renewal, CWH has an Annual Pole 
Replacement Program with a total pole replacement goal over the 5-year period, with the 
annual replacement fluctuating accordingly to accommodate all projects. In doing this 
CWH is able to monitor and minimize large impacts to customer bills. CWH also takes 
efforts to minimize the variance of the budget within a given fiscal year. These three 
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investment types are paced with consideration of available resources and managing the 
program cost impacts on the customer’s bill, as well as taking into account the amount 
of System Access (Mandatory) projects that need to be delivered.   

REG Investment Prioritization 
CWH does not use a separate prioritization for REG investments. In addition, CWH 
assesses that the distribution system has sufficient capacity to accommodate foreseeable 
renewable generation connections within the period covered by the DSP. CWH’s planning 
objective concerning renewable generation is to continue to facilitate the connection of 
renewable generation promptly consistent with the provisions of the DSC.  

5.3.1.4 Data 
 
Main Data Sets 
CWH uses a range of datasets to help inform its asset management inputs and process. 
The following are some of the main data sets that CWH utilize: 
 
• Asset registers, station single line diagrams and operating maps, indicating line 

lengths, conductor type and sizes, equipment ratings, and service age of assets. 
• Asset Condition Analysis by asset class. This includes identification of assets that are 

in very poor and poor condition, which are more closely inspected to determine the 
level of current risk to CWH. 

• Station peak loading data, indicating equipment capacities and maximum load. 
• Equipment inspection data sets, indicating operating condition of distribution system 

assets, and substation test result data sets. 
• Outage information by cause code. This enables CWH to identify any specific 

assets/locations that are causing these outages, which in turn allows for more 
targeted investments. 
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5.3.2  OVERVIEW OF ASSETS MANAGED  

5.3.2.1 Description of Service Area 

5.3.2.1.1 Overview of Service Area & Summary of System Configuration 
CWH owns and operates two distinct distribution networks, one in the Town of Fergus 
and a second in the Village of Elora. Both distribution networks receive power from Hydro 
One at 44 kV, which is stepped down to 4.16 kV at six distribution stations, four of which 
are located in Town of Fergus and the remaining two are located in Village of Elora. CWH’S 
service territory is depicted in Section 5.2.1.1. 

Table 3-4 summarizes the station ratings for each of the stations. All stations receive 
power from 44 kV lines, embedded into the Hydro One 44 kV system. As shown, four of 
the municipal stations supply 4.16 kV feeders serving the Town of Fergus and two of the 
municipal stations supply 4.16 kV feeders serving the Village of Elora.  

  
Table 3-4: CWH Municipal Station Ratings 

Station ID Installed Capacity Number of 4kV Feeders 
Fergus MS1 5 MVA 3 
Fergus MS2 6 MVA 3 
Fergus MS3 5 MVA 3 
Fergus MS4 5 MVA 3 

Fergus Total 21 MVA 12 
Elora MS1 6 MVA 3 
Elora MS2 5 MVA 3 

Elora Total 11 MVA 6 
 

As shown in Table 3-5, the 44 kV distribution system is predominantly overhead, while 
the 4.16 kV system consists of both overhead and underground circuits. CWH’s 
distribution system consists of approximately 78 km of overhead lines and approximately 
82 km of underground lines.  

Table 3-5: Length of Overhead Lines and Underground Cable Circuits 

 Overhead Circuit Length (m) Underground Circuit Length (m) 

4.16 kV 44 kV 4.16 kV 44 kV 
1 Phase 10,555 - 72,235 - 
3 Phase 43,406 23,821 7,842 2,017 

 

The 4.16 kV distribution voltage is further stepped down to utilization voltages of 
120/240V, 120/208V or 347/600V through approximately 876 distribution transformers. 
The distribution system is monitored through a control centre located in its office at 
Fergus. 
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CWH’s service area is within the temperate climate region of Southern Ontario. 
Throughout the year, the temperature typically varies from -10oC during the winter to 
25oC in the summer. 

CWH service areas are seeing moderate growth, which requires CWH to invest in its 
system to maintain reliability and safety. 

5.3.2.1.2 Customers Served 
In 2021, CWH served 7,385 electricity distribution customers across its service area. Most 
of CWH’s customers are divided among three rate classes: residential, general service 
less than 50 kW (“GS<50”), and general service 50 kW up to 4,999 kW (“GS≥50”).   

Table 3-6 summarizes the year-end customer counts for each rate class to highlight the 
changes in CWH’s customer base over the historical period. Residential customer counts 
have increased by 1.70% cumulative annual growth rate (“CAGR”) over the historical 
period and the number of GS<50 customers increased by 1.22% CAGR over the same 
period. The GS≥50 customer count increased over this time period (2.24% CAGR). These 
trends in customer counts are reflective of the focused development of residential areas 
and small businesses in the Town of Fergus and Village of Elora. 

Table 3-6: Changing Trends in Customer Base 

Annual Year Residential General Service 
<50 kW 

General Service 
≥50kW Total 

2017 6,115 747 54 6,916 
2018 6,213 755 54 7,022 
2019 6,324 782 50 7,156 
2020 6,447 777 59 7,283 
2021 6,542 784 59 7,385 
2022 6,612 786 61 7,459 
CAGR 1.70% 1.22% 2.24% 1.65% 

 

5.3.2.1.3 System Demand & Efficiency 
Figure 3-3 shows the annual peak demand for summer and winter, in kilowatts (kW), as 
well as the average annual peak from 2017 to 2021. CWH experiences its overall system 
peak during the summer months. 
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Figure 3-3: Historical Annual Peak Demand (kW) 

 

As demonstrated in Table 3-7 the winter peak has decreased by a CAGR of -0.55% over 
the historical period and the summer peak has increased by 4.24%. 

Table 3-7: Peak System Demand Statistics (with embedded generation) 

 

Table 5.3-3 indicates the efficiency of the kilowatt hour purchased by CWH. Total kWh 
purchased has increased by a CAGR of 1.49%. 
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Annual Year Winter Peak 
(kW) 

Summer Peak 
(kW) 

Average Peak 
(kW) 

2018 23,915 26,524 25,220 

2019 24,141 24,218 24,180 

2020 22,135 28,899 25,517 

2021 23,224 28,408 25,816 

2022 25,001 28,168 26,585 
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Table 3-8: Efficiency of kWh Purchased by CWH 

Annual Year 
Total kWh 
Delivered 

(excluding losses) 

 Total kWh 
Purchased 

System Losses 
(kWh) 

2018 143,311,162 150,180,982 6,857,880 
2019 140,210,973 147,279,221 7,068,249 
2020 141,625,816 148,457,529 6,831,442 
2021 146,341,995 153,248,432 6,906,437 
2022 147,036,989 154,053,312 7,016,323 

 

5.3.2.2 Asset Information 

5.3.2.2.1 Asset Capacity & Utilization 
System utilization is assessed based on the peak load of each feeder and station 
transformer, relative to their respective ratings. Feeders are typically rated at the 
calculated ampacity. Station transformers are typically rated based on their rated 
nameplate capacity. 

 

Station Capacity 

Table 3-9: Station Capacity and Utilization 

Municipal 
Station 

Base Rating 
(kVA) 

2022 
Peak 

Loading 

2022 % 
Utilization 

2023 Peak 
Loading  

2023 % 
Utilization  

Elora MS 1 6000 3251 54.18% 3242 54%  
Elora MS 2 5000 2802 56.04% 2471 49% 

Fergus MS 1 5000 3112 62.24% 3080 62% 
Fergus MS 2 6000 5239 87.32% 4393 73% 
Fergus MS 3 5000 3104 62.08% 3502 71% 
Fergus MS 4 5000 4626 92.52% 4620 92% 

 

In 2022, all of CWH’s stations had utilization under 100%. It can be seen that Fergus MS-
4, and Fergus MS-2 had high utilization rates of 93% and 87% respectively. The Fergus 
MS-4 station should be monitored further to ensure no further actions for replacement is 
required during the five-year period. Whilst overall the data in the above table 
demonstrates that CWH still has satisfactory capacity to service the total current 
customer load at 16,081kVA in Fergus, there is only allowance for one station at any 
given time to be out of service for planned or unplanned reasons. Furthermore, managing 
operational functions such as switching for load transfers for planned and unplanned 
purposes is challenging. Mainly due to the geographical location of the current stations 
and specifically Fergus MS-2, which is the most heavily loaded station, with limited 
feeders available to service a large portion of Fergus customers and businesses South of 
the Grand River. CWH has a planned capital project to construct a new, Fergus MS-5 
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distribution station to be commissioned in 2026. CWH has identified another project that 
will replace and upgrade the Power Transformer at Elora MS-2. The need for this project 
is to eliminate a capacity shortfall if the power transformer at Elora MS-1 were to fail 
during peak periods, which is typically when transformers can fail as they are loaded the 
most. Elora MS-2’s transformer would not be able to handle its own load and the load of 
Elora MS-1. This would cause a significant number of customers to experience an outage 
during these peak periods. To ensure that this does not happen, and customers continue 
to receive safe and reliable supply, CWH is replacing the power transformer at Elora MS2 
in 2024.  

Feeder Capacity 

Table 3-10: Feeder Capacity and Utilization 

Feeder 
Planning 
Capacity 
(Amps) 

2022 
Typical 

Peak Load 
(Amps) 

2022 % 
Utilization 

2023 
Typical 

Peak Load 
(Amps)  

2023 % 
Utilization  

Elora_MS1_F1 370 182 49% 158 43% 
Elora_MS1_F2 370 224 61% 183 49% 
Elora_MS1_F3 370 261 71% 374 101% 
Elora_MS2_F4 300 362 121% 158 53% 
Elora_MS2_F5 300 121 40% 122 41% 
Elora_MS2_F6 300 293 98% 230 77% 

Fergus_MS1_F1 300 141 47% 129 43% 
Fergus_MS1_F2 300 254 85% 306 102% 
Fergus_MS1_F7 300 294 98% 284 95% 
Fergus_MS2_F4 370 268 72% 260 70% 
Fergus_MS2_F5 370 271 73% 253 68% 
Fergus_MS2_F8 370 281 76% 285 77% 
Fergus_MS3_F3 300 257 86% 284 95% 
Fergus_MS3_F6 300 244 81% 303 101% 
Fergus_MS3_F12 300 211 70% 202 67% 
Fergus_MS4_F9 300 318 106% 340 113% 
Fergus_MS4_F10 300 300 100% 277 92% 
Fergus_MS4_F11 300 340 113% 332 111% 

 

Most of the feeders supplying CWH are moderately loaded with enough capacity to 
address emergency and capacity demands with little room for more load.  

Conclusion 
Based on the loading and capacity information, CWH has near future concerns with the 
supply capability for several feeders and at the station level. At the station level, 
transformers at Fergus MS2, and MS4 were highly loaded in 2022. As explained above 
CWH is planning a new Fergus MS-5 station build to alleviate the feeder and station 
capacity issues on the 4kV Fergus Distribution system.  
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5.3.2.2.2 Asset Condition & Asset Demographics 
The Asset Condition Assessment (“ACA”) study was carried out by METSCO for CWH to 
establish the health and condition of station and distribution assets in-service. The ACA 
results are based on condition data recorded by CWH and its contractors up to the end 
of 2020 for distribution assets and May 2021 for station assets. Figure 3-4 and Figure 
3-5 present the summary results of the ACA.  

 

Figure 3-4: Distribution Asset Health Index Results 
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Figure 3-5: Station Asset Health Index Results 

Where there is sufficient data to calculate a health score for an asset, the figures above 
indicate that the majority of CWH’s distribution system is in a healthy condition, with only 
a few asset classes containing units in Poor and Very Poor conditions. Notably, wood poles 
have a noticeable portion of assets in Poor or Very Poor conditions. The ACA report is 
found in Appendix D, which contains detailed results for each asset class. 

Poles 
CWH owns 1,628 wood poles within its service territory. The installation date is known 
for the entirety of the in-service population. CWH’s pole maintenance and nameplate data 
were used to calculate the HI. The overall extrapolated HI distribution for wood poles is 
presented in Figure 3-6. Most of the poles are either in Fair, Good or Very Good condition, 
with around 25% of the total population being in Poor or Very Poor condition. These 
assets were further assessed by CWH to identify action that needs to be taken, such as 
refurbishment or replacement as required. The vast majority of the identified Poor and 
Very Poor condition poles will be replaced within this DSP’s timeframe through pole line 
rebuild, or pole replacement projects that are planned. 
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Figure 3-6: Extrapolated Wood Pole HI Results 

 
Overhead Primary Conductors 
CWH owns approximately 78 km of the overhead primary conductor within its service 
territory, with 82% of the conductor having age data found in CWH’s GIS. Most of the 
primary conductors are in Very Good and Good condition with approximately 1% in Poor 
and Very Poor condition. The overall Health Index for overhead primary conductors is 
illustrated in Figure 3-7. 
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Figure 3-7: Extrapolated Overhead Primary Conductor HI Results 

 
Underground Primary Cables 
CWH owns approximately 82 km of underground primary cable within its service territory. 
CWH’s GIS contains the cable installation year for all its cables. Most of the primary cables 
are in Very Good and Good condition. A little over one percent of primary cables are in 
Poor condition, with none being deemed Very Poor. The overall Health Index for 
underground primary cables is illustrated in Figure 3-8. 
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Figure 3-8: Extrapolated Underground Primary Cable HI Results 

 
Single Phase Pole Mount Transformers 
CWH owns 241 single-phase pole mount transformers. Installation dates are known for 
almost 100% of the total in-service population. For unknown installation dates, the age 
is estimated to be the average age of in-service pole mount transformers. Most of the 
single-phase pole mount transformers are in a Good condition or better. Only five single-
phase pole mount transformers are in a Poor condition, as can be seen in Figure 3-9. 
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Figure 3-9: Single-phase Pole Mount Transformer HI Results 

 
Three Phase Pole Mount Transformers 
CWH owns 56 three-phase pole mount transformers within its service territory. The 
installation dates were known for the entire three-phase pole mount transformer 
population. A valid HI was calculated for all the three-phase overhead transformers. As 
can be seen in Figure 3-10, most three-phase pole mount transformers are in a Very 
Good or Good condition. Only two three-phase pole mount transformers are considered 
to be in Poor condition.  



Centre Wellington Hydro (CWH)                           Distribution System Plan: 2025–2029 
 

63 

 

 

Figure 3-10: Three-phase Pole Mount Transformer HI Results 

 

Single Phase Pad Mount Transformers 
CWH owns 466 single-phase pad mount transformers within its service territory. 
Installation dates were provided for the entire asset population. As illustrated in Figure 
3-11, most of the single-phase pad mount transformer population are in Very Good or 
Good condition.  
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Figure 3-11: Extrapolated Single-phase Pad Mount Transformers HI Results 

 

Three Phase Pad Mount Transformers 
CWH owns 113 three-phase pad mount transformers within its service territory. 
Installation dates were provided for the entire asset population. As illustrated in Figure 
3-12, most of the three-phase pad mount transformer population are in Very Good or 
Good condition. 
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Figure 3-12: Extrapolated Three-phase Pad Mount Transformers HI Results 

 

Distribution Switches 
CWH owns 379 distribution switches within its service territory. Nearly the entirety of the 
distribution switches’ population (99%) has known installation dates. For assets with 
unknown installation dates, the assumption made was to use the average age of 
distribution switches with known installation dates. As shown in Figure 3-13, most 
switches are in Very Good or Good condition, with 16% of distribution switches in Fair 
condition. Only 1% of switches are in Poor or Very Poor condition.  
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Figure 3-13: Extrapolated Distribution Switch HI Results 

 
Power Transformers 
Power transformers are key station assets owned by CWH that are used to step down the 
voltage from the 44-kV sub-transmission system to distribution levels. CWH owns six 
power transformers. The HI distribution for the in-service power transformers is 
presented in Figure 3-14. All the power transformers are in Very Good or Good condition. 
The average HI of power transformers is 82%, which is considered Good. For the power 
transformer that a HI could not be calculated, this asset was installed in 2019 and has 
not had a full inspection and maintenance performed yet. However, as it is a relatively 
new asset it could be considered as being in Very Good condition. 
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Figure 3-14: Power Transformer HI Results 

 

Station Switchgear 
Station switchgear consists of breakers, fuses, and switches that control and regulate the 
current flowing through the distribution system. During a fault, the switchgear can isolate 
and clear the fault. It is also used to de-energize equipment during maintenance and 
testing. CWH owns five station 4.16kV switchgears across five of their six stations. The 
HI distribution of station switchgear is presented in Figure 3-15. Two out of the three 
switchgears with a valid HI were assessed to be in Very Good condition, while the 
remaining switchgear was assessed to be in Good condition. The remaining 2 switchgears 
do not have a HI calculated due to insufficient data to be able to calculate an accurate 
HI. However, based on the age of these two switchgears being similar to the three 
switchgears with calculated HI, it could be surmised that they are in Very Good/Good 
condition. 
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Figure 3-15: Switchgear HI Results 

 

Reclosers 
Reclosers are electrical devices that operate automatically during a fault. All CWH’s 
stations, except Elora MS-2, have G&W Viper St vacuum reclosers in pad mount whereas 
Elora MS-2 has Nova-TS single reclosers. The reclosers protect other electrical assets 
from damage due to short-circuit current. CWH has 24 reclosers within its stations. A 
valid HI was calculated for 75% of the total population, as shown in Figure 3-16. Fifteen 
of the eighteen reclosers with a valid HI are in Very Good condition, while the remaining 
three are in Good condition.   
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Figure 3-16: Recloser HI Results 

 

Stations Switches (44 kV) 
Station switches provide isolation and can make or break load. This ACA includes the 44 
kV station switches. CWH owns six 44 kV station switches within its stations. The HI 
distribution for in-service 44 kV station switches is presented in Figure 3-17. Two 44 kV 
station switches have valid HI’s, one of which is deemed to be in Good condition while 
the other is in Very Good condition. Four switches could not have a valid HI calculated 
due to insufficient data associated with these assets. 3 of these switches were installed 
new during station rebuilds in 2013, 2014, and 2019. The remaining 3 station switches 
were thoroughly maintained during station rebuilds in 2015 and 2016. CWH will gather 
further data for station switches during maintenance activities to enable a valid HI to be 
calculated in the future.  
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Figure 3-17: Station Switches HI Results 

 

Station Service Transformers 
Station service transformers supply power to auxiliary equipment in the station including 
lights and security systems. CWH owns six station service transformers. The HI 
distribution for the in-service station service transformer is presented in Figure 3-18. 
Three station service transformers’ conditions could be assessed, one of which was 
considered to be in Good condition while the other two were deemed Fair. Three station 
service transformers could not have a valid HI calculated due to insufficient data 
associated with these assets. All station service transformers were installed new during 
each station rebuild in the years from 2012 to 2016, further to this all stations have a 
secondary connection to the distribution system as a backup power supply during station 
outages. CWH will gather further data for station service transformers to enable a valid 
HI to be calculated in the future. 
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Figure 3-18: Station Service Transformer HI Results 

 
Lightning Arresters 
Lightning arresters are used in stations to protect electric systems from the damaging 
effects of lightning. CWH has 18 lightning arresters within their stations. Of the eighteen 
lightning arresters owned by CWH, twelve had valid HI’s. Eleven were considered to be 
in Very Good condition while one was considered to be in Good condition. The HI results 
for lightning arresters can be seen in Figure 3-19. Six lightning arrestors could not have 
a valid HI calculated due to insufficient data associated with these assets. CWH will gather 
further data for these 6 lightning arrestors to enable a valid HI to be calculated in the 
future. 
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Figure 3-19: Lightning Arrester HI Results 

 

Protection Relays 
The function of protection relays in distribution systems is to detect abnormal operating 
conditions and initiate a recloser trip to isolate faulty circuits from healthy circuits. 
Protection relays obtain their input from instrument transformers, process the 
information, and automatically take corrective action with adequate speed and selectivity. 
CWH operates 18 protection relays among their stations. Eleven of eighteen protection 
relays have a valid calculated HI, all of which were placed in the Very Good category. 
Figure 3-20 presents the HI distribution for protection relays. Seven protection relays 
could not have a valid HI calculated due to insufficient data associated with these assets. 
CWH will gather further data for these 7 protection relays to enable a valid HI to be 
calculated in the future. 
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Figure 3-20: Protection Relays HI Results 

 
Station Power Cables 
Station power cables are a key part of the medium-voltage system. Station power cables 
could either be cables that carry the entire phase load for the feeder, connect the feeders 
to the ground, or are connected to power transformers. CWH owns 29 station power 
cables. The HI for station power cables is presented in Figure 3-21. The entire population 
of power cables has a valid HI. Of the 29 station power cables with a valid HI, 16 are in 
Very Good condition, seven are in good condition, and the remaining six are in Fair 
condition.  
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Figure 3-21: Station Power Cables HI Results 

 
Station Facilities 
The integrity of the station building, fence, gate, and yard contribute to the safety of the 
station and the performance of the assets therein. CWH owns six stations within its 
service territory. The HI distribution for station facilities is presented in Figure 3-22. All 
of the population are in Very Good condition.  
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Figure 3-22: Station Facility HI Results 

5.3.2.2.3 Asset Risks 
CWH’s AM strategy covers the full life cycle of a fixed asset, from the preparation of the 
asset specification and installation standards to the scope and frequency of preventative 
maintenance during the asset’s service life and finally to the determination of the assets 
end-of-life and retirement from service. At each stage of an asset’s life cycle, decisions 
are made to achieve the right balance between achieving maximum life expectancy, 
highest operating performance, lowest initial investment (capital costs), and lowest 
operating costs. 

Asset risks (probability of failure x consequence of failure) are considered as part of 
CWH’s prioritization process and are used to determine the prioritized list of capital 
projects and programs over the forecast period.  

 

5.3.2.3 Transmission or High Voltage Assets 
CWH has no transmission assets. 

5.3.2.4 Host & Embedded Distributors 
CWH is an entirely embedded Distributor to Hydro One with no Transmission assets.  
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5.3.3 ASSET LIFECYCLE OPTIMIZATION POLICIES AND PRACTICES  

5.3.3.1 Asset Replacement and Refurbishment Policy 
The lifecycle optimization policies and procedures employed for preparation of this DSP, 
including the optimization of the capital investment plan as well as optimization of the 
preventative maintenance practices is described in the following sections. 

CWH’s asset replacement practices include a combination of proactive and reactive asset 
replacements. A number of factors inform the decision to replace an asset, including asset 
condition, risk of failure, impact of failure (safety, reliability, environmental), number of 
customers or load impacted, asset performance, obsolescence, and industry standards. 
Proactive replacement is utilized where assets have deteriorated to the point where the 
risk of failure is high, and the impact of that failure poses a significant safety, reliability, 
or other risk to CWH, its customers and the public. For example, if a station power 
transformer experienced a catastrophic failure, it could result in thousands of customers 
being interrupted for a long period of time and could pose significant safety risks to the 
public if an explosion or fire occurred. Reactive replacement is utilized where asset failure 
poses little to no impact to CWH’s asset management objectives. Table 3-11 and Table 
3-12. below provides a summary of the maintenance activities as well as refurbishment/ 
replacement strategies of CWH’s distribution and station assets respectively. 
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Table 3-11: Summary of Lifecycle Optimization Practices for Key Distribution 
Assets 

Asset Class Inspection 
Activities 

Maintenance/ 
Testing Activities 

Refurbishment 
Activities 

Current 
Replacement 

Wood Poles 

Visual 
Inspection on 
a 3-year 
cycle. 

Pole Testing & 
Inspection Program 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Concrete 
Poles 

Visual 
Inspection on 
a 3-year 
cycle. 

None 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Overhead 
Conductor 

Visual 
Inspection on 
a 3-year 
cycle. 

- Line Clearing 
Program 
- Infrared 
Inspection Program 

Repair work is 
done if visual 
inspection deems 
it necessary 

Reactive 

Underground 
Cable None. Infrared Inspection 

Program 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Pole mount 
Transformers 

Visual 
Inspection on 
a 3-year 
cycle. 

Infrared Inspection 
Program 

Repair work is 
done if visual 
inspection deems 
it necessary 

Reactive 

Pad mount 
Transformers 

Visual 
Inspection on 
a 3-year 
cycle. 

Pad mount 
Equipment 
Refinishing Program 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Switches 

Visual 
Inspection on 
a 3-year 
cycle. 

Infrared Inspection 
Program 

Repair work is 
done if visual 
inspection deems 
it necessary 

Reactive 
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Table 3-12: Summary of Lifecycle Optimization Practices for Key Stations Assets 

Asset Class Inspection 
Activities 

Maintenance/ 
Testing Activities 

Refurbishment 
Activities 

Current 
Replacement 

Power 
Transformers 

Completed 
monthly 

Preventive 
Maintenance 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Switchgears Completed 
monthly None 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Reclosers Completed 
monthly None 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Station 
Switches 
(44kV) 

Completed 
monthly 

Preventive 
Maintenance 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Service 
Transformers 

Completed 
monthly None 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Lightning 
Arresters 

Completed 
monthly 

Preventive 
Maintenance 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Relay Completed 
monthly 

Preventive 
Maintenance 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Power Cable Completed 
monthly None 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

Station Yard Completed 
monthly 

Preventive 
Maintenance 

Repair work is 
done if visual 
inspection deems 
it necessary 

Proactive 

 

5.3.3.2 Description of Maintenance and Inspection Practices 
Inspection and maintenance activities are a critical component of CWH’s asset 
management process. Inspection programs help determine asset conditions, identify risk 
to safety, reliability and/or the environment and subsequently address findings through 
prudent capital, operations, and maintenance expenditures, as necessary. CWH has a 
formal documented distribution maintenance plan (DMP) it follows which details its annual 
inspection program of distribution system assets in compliance with Appendix C of the 
DSC. CWH completes inspections as prescribed in the DSC with an approach and 
frequency that addresses public safety and cost-efficiency. The inspection and 
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maintenance cycles and patrol inspections for each of the major distribution assets are 
presented in Table 3-13. CWH’s DMP is also included in Appendix E. 

Table 3-13: Summary of CWH's Inspection and Maintenance Activities 

Asset Class Category Activity Frequency 

Wood Poles Inspection 
Visual inspection 3-year cycle 
Pole Testing & 

Inspection Program 400 poles/year 

Concrete Poles Inspection Visual inspection 3-year cycle 

Overhead 
Conductor 

Inspection 
Visual inspection 3-year cycle 

Infrared Inspection 
Program Annually 

Preventive 
maintenance 

Line Clearing 
Program 2-year cycle 

Underground Cable Inspection Infrared Inspection 
Program Annually 

Pole mount 
Transformers Inspection 

Visual inspection 3-year cycle 
Infrared Inspection 

Program Annually 

Pad mount 
Transformers 

Inspection Visual inspection 3-year cycle 

Preventive 
maintenance 

Pad mount 
Equipment 
Refinishing 
Program 

45 units/year 

Switches Inspection 
Visual inspection 3-year cycle 

Infrared Inspection 
Program Annually 

Power 
Transformers 

Inspection Visual inspection Monthly 

Preventive 
maintenance 

Substation 
Preventive 

Maintenance 
Program 

6-year cycle 

Switchgears Inspection Visual inspection Monthly 
Reclosers Inspection Visual inspection Monthly 

Station Switches 
(44 kV) 

Inspection Visual inspection Monthly 

Preventive 
maintenance 

Substation 
Preventive 

Maintenance 
Program 

6-year cycle 

Service 
Transformers Inspection Visual inspection Monthly 

Lightning Arresters 

Inspection Visual inspection Monthly 

Preventive 
maintenance 

Substation 
Preventive 

Maintenance 
Program 

6-year cycle 

Relay 
Inspection Visual inspection Monthly 
Preventive 

maintenance 
Substation 
Preventive 6-year cycle 
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Asset Class Category Activity Frequency 
Maintenance 

Program 
Power Cable Inspection Visual inspection Monthly 

Station Yard 

Inspection Visual inspection Monthly 

Preventive 
maintenance 

Substation 
Preventive 

Maintenance 
Program 

6-year cycle 

 

After the inspections are carried out, the information is processed which allows CWH to 
manage and complete all follow-up work within reasonable periods. The information is 
appropriately retained and is available for future review or verification should it be 
needed. 

Asset Lifecycle Risk Management Policies and Practices 
As discussed earlier, CWH employs two main approaches to managing its assets, reactive 
and proactive. This combination of methods, along with the prescribed type and 
frequency of inspection and maintenance, allows CWH to actively manage its assets such 
that it can maintain a safe and reliable supply to its customers, whilst identifying assets 
that may require refurbishment or replacement. While doing this by employing both 
reactive and proactive methods, CWH is managing its costs in a manner that allows it to 
manage any bill impacts to its customers. 
 
Wood Poles 
Wood pole visual inspections are part of the Overhead Visual Inspection Program. The 
Overhead Visual Inspection Program requires the entire overhead system to be reviewed 
every three years. The expected outcome of the program is to identify structural and 
electrical problems and hazards. The results of the visual inspection are used to determine 
if any repair work is required. The expectation is that the corrective action will be 
completed in the year that the inspection was completed. The following items regarding 
wood poles are inspected: 
 

• Bent, cracked, or broken poles 
• Excessive surface wear or scaling 
• Loose, cracked or broken cross arms and brackets 
• Woodpecker or insect damage, bird nests 
• Loose or unattached guy wires or stubs 
• Guy strain insulators pulled apart or broken 
• Guy guards out of position or missing 
• Grading changes, or washouts 
• Indications of burning 

Wood poles are also a part of the Pole Testing & Inspection Program. The program covers 
the inspection of CWH owned poles as well as associated hardware attachments, third 
party plant, and vegetation control. The program also covers the testing of CWH owned 
wood poles only. The program allows a minimum of 400 poles to be tested each year. 
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The goal of the program is to identify significant decay and degradation of wood fibers. 
The results of pole testing are used to determine if any repair work is required. 

Concrete Poles 
Concrete pole visual inspections are part of the Overhead Visual Inspection Program. The 
Overhead Visual Inspection Program requires the entire overhead system to be reviewed 
every three years. The expected outcome of the program is to identify structural and 
electrical problems and hazards. The results of the visual inspection are used to determine 
if any repair work is required. The expectation is that the corrective action will be 
completed in the year that the inspection was completed. The following items regarding 
concrete poles are inspected: 
 

• Bent, cracked, or broken poles 
• Excessive surface wear or scaling 
• Loose, cracked or broken cross arms and brackets 
• Woodpecker or insect damage, bird nests 
• Loose or unattached guy wires or stubs 
• Guy strain insulators pulled apart or broken 
• Guy guards out of position or missing 
• Grading changes, or washouts 
• Indications of burning 

Overhead Conductors 
Overhead conductor visual inspections are part of the Overhead Visual Inspection 
Program. The Overhead Visual Inspection Program requires the entire overhead system 
to be reviewed every three years. The expected outcome of the program is to identify 
structural and electrical problems and hazards. The results of the visual inspection are 
used to determine if any repair work is required. The expectation is that the corrective 
action will be completed in the year that the inspection was completed. The following 
items regarding overhead conductors are inspected: 
 

• Low conductor clearance 
• Broken/frayed conductors or tie wires 
• Exposed broken ground conductors 
• Broken strands, bird caging, and excessive or inadequate sag 
• Insulation fraying on secondary 

The Line Clearing Program deals with maintaining overhead lines free from interference 
of vegetation and other obstructions. Line clearing will be completed in Fergus on all 
overhead lines in even years and completed in Elora in odd years as required. The 
program includes work on: 

• All 3 phase and single-phase Primary Feeders both express and radial feeds (44 
kV and 4.16 kV) 

• Roadside secondary bus 
• Rear lot construction secondary bus 

The Infrared Inspection Program covers the inspection of overhead conductors. All 
overhead conductors will be inspected annually for the purpose of this program. The 
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objective of infrared inspections is to identify thermal anomaly conditions on the electrical 
distribution equipment. The results of the infrared inspection are used to schedule repair 
work. It is expected that corrective actions will be completed within 12 months from the 
date that the inspection was completed. 

Underground Cables 
The Infrared Inspection Program covers the inspection of underground cables as they rise 
to connect to the overhead system. All underground cables will be inspected annually for 
the purpose of this program. The objective of infrared inspections is to identify thermal 
anomaly conditions on the electrical distribution equipment. The results of the infrared 
inspection are used to schedule repair work. It is expected that corrective actions will be 
completed within 12 months from the date that the inspection was completed. 
 
Pole mount Transformers 
Pole mount transformer visual inspections are part of the Overhead Visual Inspection 
Program. The Overhead Visual Inspection Program requires the entire overhead system 
to be reviewed every three years. The expected outcome of the program is to identify 
structural and electrical problems and hazards. The results of the visual inspection are 
used to determine if any repair work is required. The expectation is that the corrective 
action will be completed in the year that the inspection was completed. The following 
items regarding pole mount transformers are inspected: 
 

• Paint condition and corrosion 
• Phase indicators and unit numbers match operating map (where used) 
• Leaking oil 
• Flashed or cracked insulators 
• Contamination/discolouration of bushings 
• Ground lead attachments 
• Damaged disconnect switches or lightning arresters 
• Ground wire on arresters unattached 

The Infrared Inspection Program covers the inspection of pole mounted transformers. All 
pole mount transformers will be inspected annually for the purpose of this program. The 
objective of infrared inspections is to identify thermal anomaly conditions on the electrical 
distribution equipment. The results of the infrared inspection are used to schedule repair 
work. It is expected that corrective actions will be completed within 12 months from the 
date that the inspection was completed. 

Pad-mount Transformers 
Pad mount transformer visual inspections are part of the Underground Visual Inspection 
Program. The Underground Visual Inspection Program requires the entire underground 
system to be reviewed every three years. The expected outcome of the program is to 
identify structural and electrical problems and hazards. The results of the visual 
inspection are used to determine if any repair work is required. The expectation is that 
the corrective action will be completed in the year that the inspection was completed. 
The following items regarding pad mount transformers are inspected: 
 

• Paint condition and corrosion 
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• Placement on pad or vault 
• Check for lock and penta bolt in place or damage 
• Grading changes 
• Access changes (Shrubs, trees, etc.) 
• Phase indicators and unit numbers match operating map (where used) 
• Leaking oil 
• Lid damage, missing bolts, cabinet damage 
• Cable connections 
• Ground connections 
• Nomenclature 
• Animal nests/damage 
• General conditions 

The Pad-Mount Equipment Refinishing Program involves dealing with refinishing pad-
mount transformers and switchgears. CWH, through a contractor, will refinish 
approximately 35 pieces of equipment annually, within the approved budget. The 
objective of the program is to remove damaged paint, remove surface rust by 
sanding/grinding/sand blasting, and prime and paint the exterior of the equipment. 

Switches 
Switch visual inspections are part of the Overhead Visual Inspection Program. The 
Overhead Visual Inspection Program requires the entire overhead system to be reviewed 
every three years. The expected outcome of the program is to identify structural and 
electrical problems and hazards. The results of the visual inspection are used to determine 
if any repair work is required. The expectation is that the corrective action will be 
completed in the year that the inspection was completed. The following items regarding 
switches are inspected: 
 

• Bent, broken bushings and cut-outs 
• Damaged lightning arresters 
• Ground wire on arresters unattached 

The Infrared Inspection Program covers the inspection of switches. All switches will be 
inspected annually for the purpose of this program. The objective of infrared inspections 
is to identify thermal anomaly conditions on the electrical distribution equipment. The 
results of the infrared inspection are used to schedule repair work. It is expected that 
corrective actions will be completed within 12 months from the date that the inspection 
was completed. 

Power Transformers 
Visual Inspections for power transformers are covered by the Substations Visual 
Inspection Program. Station inspections are performed every month for all six of CWH’s 
stations. These visual inspections are expected to identify structural and electrical 
hazards. The results of the visual inspections are utilized to schedule any required repair 
work. The corrective action is done in the same year the inspection is completed. The 
following items regarding power transformers are inspected: 
 

• Paint condition and corrosion 
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• Phase indicators and unit numbers match operating map (where used) 
• Leaking oil 
• Flashed or cracked insulators 
• Contamination/discolouration of bushings 
• Ground lead attachments 

Power transformers are also part of the Substations Preventive Maintenance program. 
Through this program, preventive maintenance is performed for one station every year, 
meaning that it is performed on the same substation once every six years. As part of the 
program, the following tests are performed on power transformers: 

• Dielectric absorption (insulation resistance test) 
• Capacitance and dissipation factor 
• Turns ratio rest 
• Winding resistance test 

Switchgears 
Visual Inspections for switchgears are covered by the Substations Visual Inspection 
Program. Station inspections are performed every month for all six of CWH’s stations. 
These visual inspections are expected to identify structural and electrical hazards. The 
results of the visual inspections are utilized to schedule any required repair work. The 
corrective action is done in the same year the inspection is completed. The following 
items regarding switchgears are inspected: 
 

• Paint condition and corrosion 
• Placement on pad or vault 
• Check for locks 
• Grading changes 
• Leaking oil 

Reclosers 
Visual Inspections for reclosers are covered by the Substations Visual Inspection 
Program. Station inspections are performed every month for all six of CWH’s stations. 
These visual inspections are expected to identify structural and electrical hazards. The 
results of the visual inspections are utilized to schedule any required repair work. The 
corrective action is done in the same year the inspection is completed. The following 
items regarding reclosers are inspected: 
 

• Bent, broken bushings and cut-outs 
• Damaged lightning arresters 
• Ground wire on arresters unattached 

Station Switches (44 kV) 
Visual Inspections for station switches are covered by the Substations Visual Inspection 
Program. Station inspections are performed every month for all six of CWH’s stations. 
These visual inspections are expected to identify structural and electrical hazards. The 
results of the visual inspections are utilized to schedule any required repair work. The 
corrective action is done in the same year the inspection is completed. The following 
items regarding station switches are inspected: 
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• Bent, broken bushings and cut-outs 
• Damaged lightning arresters 
• Ground wire on arresters unattached 

Station switches are also part of the Substations Preventive Maintenance program. 
Through this program, preventive maintenance is performed for one station every year, 
meaning that it is performed on the same substation once every six years. In addition to 
cleaning and servicing the components of switches, as part of the program, the following 
tests are performed on station switches: 

• Contact resistance 
• Insulation resistance 

Service Transformers 
Visual Inspections for service transformers are covered by the Substations Visual 
Inspection Program. Station inspections are performed every month for all six of CWH’s 
stations. These visual inspections are expected to identify structural and electrical 
hazards. The results of the visual inspections are utilized to schedule any required repair 
work.  
 
Lightning Arresters 
Lightning arresters are part of the Substations Preventive Maintenance program. Through 
this program, preventive maintenance is performed for one station every year, meaning 
that it is performed on the same substation once every six years.  
 
Protection Relays 
Visual Inspections for relays are covered by the Substations Visual Inspection Program. 
Station inspections are performed every month for all six of CWH’s stations. These visual 
inspections are expected to identify structural and electrical hazards. The results of the 
visual inspections are utilized to schedule any required repair work.  
 
Station Power Cables 
Visual Inspections for power cables are covered by the Substations Visual Inspection 
Program. Station inspections are performed every month for all six of CWH’s stations. 
These visual inspections are expected to identify structural and electrical hazards. The 
results of the visual inspections are utilized to schedule any required repair work.  
 
Station Yards 
Visual Inspections for station yards are covered by the Substations Visual Inspection 
Program. Station inspections are performed every month for all six of CWH’s stations. 
These visual inspections are expected to identify structural and electrical hazards. The 
results of the visual inspections are utilized to schedule any required repair work. The 
corrective action is done in the same year the inspection is completed. The following 
items regarding station yards are inspected: 
 

• Accessibility compromised 
• Grade changes that could expose cable 
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• Leaning or broken “danger” trees in proximity of station 
• Growth into line of “climbing” trees 
• Vines or brush growth interference (line or fence clearance) 
• Bird or animal tests 

Station yards are also part of the Substations Preventive Maintenance program. Through 
this program, preventive maintenance is performed for one station every year, meaning 
that it is performed on the same substation once every six years. The following actions 
are taken to complete the preventive maintenance for station yards: 

• Station grounding inspection 
• Ground resistance test 
• Enclosure inspection (to meet ESA requirements) 
• Pull major weeds, etc. as required to meet ESA requirements 

 

5.3.3.3 Processes and Tools to Forecast, Prioritize & Optimize System Renewal 
Spending 
 
5.3.3.3.1 Forecasting 
System Renewal projects are discretionary. The project needs for a particular period are 
supported by a multitude of factors, depending on the information available for each 
asset type. This could include a combination of asset inspection, individual asset 
performance, and condition information.  
 
An ACA study was carried out by METSCO to establish the health and condition of 
distribution and substation assets in service. By considering all relevant information 
related to the assets’ operating condition, the condition of all infrastructure assets was 
assessed and expressed on a normalized index in the form of an HI. The HI was related 
to the probability of failure values for each project, using a weighted average approach, 
as described in detail in Appendix D and each asset was assigned a health indicator 
expressed as “very good,” “good,” “fair,” “poor,” and “very poor.” The resulting 
information from the ACA study was used to help forecast the renewal needs of CWH’s 
assets over the forecast period. Additional details on the inputs and processes used to 
forecast System Renewal spending are included in sections 5.3.1.2 and 5.3.1.3 of this 
DSP. 

5.3.3.3.2 Prioritization and Optimization 
Discretionary System Renewal projects are selected and prioritized based on value and 
risk assessments for each project. Costs for the scope of work to mitigate risk in each 
project area are determined, using historical spend as well as factoring in new factors. 
Through careful evaluation of the risks, projects are prioritized for implementation to 
mitigate higher-level risks during this DSP implementation period, while deferring the 
projects with lower-level risks or risks that can be managed through alternative cost-
effective mitigation measures.  
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The prioritized System Renewal investments are paced for implementation based on the 
funding available for asset renewal and by considering the resources required for project 
implementation for the type of work predominantly involved (OH, UG, or substations).  

The continued performance of assets is also managed through CWH’s capital investments 
and maintenance programs. CWH’s inspection, maintenance, and testing practices 
described previously in section 5.3.3.1. support asset life cycle risk management by 
rectifying deficiencies to extend the lives of the assets and identifying the assets in the 
very worst condition for replacement. Information obtained through asset databases, 
maintenance and inspection records, and outage records is a critical input into prioritizing 
and optimizing which projects will bring the best value.  

5.3.3.3.3 Strategies for Operating within Budget Envelopes 
The proposed System Renewal projects over the forecast period were identified to keep 
power supply reliability from deteriorating below an acceptable level and were paced for 
implementation based on the funding available for asset renewal and by considering the 
resources required for project implementation for the type of work predominantly 
involved. Assets with the highest consequence of failure in service have been prioritized 
for renewal or rehabilitation during the next five years. 
 
CWH completes investment planning on an annual basis to help inform any necessary 
budget adjustments for the following year. CWH understands that circumstances may 
change, and if needed, budgets can be re-prioritized depending on customer and system 
needs. For example, due to the non-discretionary nature of System Access projects, these 
projects will take priority if there are competing demands with System Renewal projects. 
Completing investment planning on an annual basis allows CWH to use the best available 
information to effectively plan for and manage the highest priority projects and programs 
over the forecast period while remaining within the approved budget envelopes.  

5.3.3.3.4 Risks of Proceeding / Not Proceeding  
Risk is factored into the selection and prioritization of capital expenditures during the 
prioritization process and is ultimately used to determine the prioritized list of capital 
projects and programs over the forecast period. It is at this stage of the process that 
CWH considered the risks associated with proceeding versus not proceeding with an 
individual capital expenditure and decides whether the capital expenditure is required 
during the forecast period or if it can be deferred. 

Assets with unacceptably high-risk scores are monitored closely and plans are included 
in the project scope to alternatively maintain, refurbish, or replace the assets to reduce 
the risk to an acceptable level. 

5.3.3.4 Important Changes to Life Optimization Policies and Practices since 
Last DSP Filing 

Since its last filing, CWH has produced a formal documented distribution maintenance 
plan (DMP) it follows which details its annual inspection program of distribution system 
assets in compliance with Appendix C of the Distribution System Code. The DMP is 
reviewed and updated periodically by management, with the last update completed in 
December 2023. 
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5.3.4 SYSTEM CAPABILITY ASSESSMENT FOR REG & DERS 
CWH has no restricted feeders to connect REGs & DERs.  CWH does not have any 
forecasted costs within the DSP timeframe to accommodate the connection of any REG 
or DER connections. 

5.3.5 CDM ACTIVITIES TO ADDRESS SYSTEM NEEDS 
CWH considers CDM as part of its planning process to determine whether CDM can be 
considered a viable alternative to any of CWH’s planned investments over the forecast 
period. CWH does not currently have any examples of any programs or activities that it 
will be undertaking in its forecast period. CWH will continue to assess and monitor this.  
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5.4 CAPITAL EXPENDITURE PLAN 

5.4.1 CAPITAL EXPENDITURE SUMMARY 
The capital expenditure summary provides a snapshot of CWH’s capital and System O&M 
expenditures over the 2018–2029 DSP period. For summary purposes, the entire capital 
costs of individual projects and programs have been allocated to one of the four OEB 
investment categories based on the primary driver for the investment: 

1. System Access 

2. System Renewal 

3. System Service 

4. General Plant 

The breakdown of plan versus actuals over the historical period, broken down by 
category, is provided in Table 4-1 and the forecast costs broken down by category are 
provided in Table 4-2.
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Table 4-1: Historical Capital Expenditures and System O&M 

Category 

Historical Bridge 
2018 2019 2020 2021 2022 2023 2024 

Plan. Act. Var. Plan. Act. Var. Plan. Act. Var. Plan. Act. Var. Plan. Act. Var. Plan. Act. Var. Plan. Act* Var. 
$ ‘000 

System Access 
Gross Capital 275 642 -367 25 333 -308 25 72 -47 26 95 -69 26 58 -32 325  283 42 301 301 - 
Capital 
Contributions  

- -258 258  - -9 9 -  - - - -22 22 -  -26 26 -79  -40 -39  -79 -79 - 

Net Capital 275 383 -109 25 324 -299 25 72 -47 26 73 -47 26 32 -6 246 243 3 222 222 - 
System Renewal 
Gross Capital 453 605 -152 503 1136 -633 527 492 35 539 539 0 1228 385 843 539  556 -17 730 730 - 
Capital 
Contributions  

-  -  - -  -17 17 - -40  40 -  -54 54 -  -7 7 -  -7 7  - - - 

Net Capital 453 605 -152 503 1120 -617 527 452 75 539 485 54 1228 378 850 539 549 -10 730 730 - 
System Service 
Gross Capital 82 84 -2 65 224 -159 29 38 -9 29 95 -66 29 80 -51 31  126 -95 1046 1046 - 
Capital 
Contributions  

 - - - - - - - - - -  -15 15 - - - -  -5 5 - - - 

Net Capital 82 84 -2 65 224 -159 29 38 -9 29 80 -51 29 80 -51 31 121 -90 1046 1046 - 
General Plant 
Gross Capital 190 123 67 157 256 -99 393 69 324 126 39 87 142 194 -52 955  226 729 1003 1003 - 
Capital 
Contributions  

-  - - - - - - - - - - - - - - - - - - - - 

Net Capital 190 123 67 157 256 -99 393 69 324 126 39 87 142 194 -52 955 226 729 1003 1003 - 
Total (Gross) 1000 1453 -454 750 1948 -1198 974 671 303 720 769 -49 1425 717 708 1850 1191 659 3080 3080 - 
Total Capital 
Contributions 

0 -258 258 0 -26 26 0 -40 40 0 -91 91 0 -33 33 -79 -52 -27 -79 -79 - 

Total (Net) 1000 1195 -195 750 1923 -1173 974 631 343 720 678 42 1425 684 741 1771 1139 632 3001 3001 - 
System O&M 685 772  87 720 851 131  757 777 20  771 689 -82  821 888 67  915 899  -16   904  904   

 
* All expenditures included in 2024 are forecasted expenditures. 
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Table 4-2: Forecast Capital Expenditures and System O&M 

Category 
Forecast 

2025 2026 2027 2028 2029 
$ ‘000 $ ‘000 $ ‘000 $ ‘000 $ ‘000 

System Access 
Gross Capital Spend 495 565 72 72 193 

Capital Contributions  0 0 0 0 0 

Net Capital Expenditures 495 565 72 72 193 

System Renewal 
Gross Capital Spend 656 421 753 679 590 

Capital Contributions 0 0 0 0 0 

Net Capital Expenditures 656 421 753 679 590 

System Service 
Gross Capital Spend 25 3,407 272 272 272 

Capital Contributions 0 0 0 0 0 

Net Capital Expenditures 25 3,407 272 272 272 

General Plant 
Gross Capital Spend 143 41 216 108 768 

Capital Contributions 0 0 0 0 0 

Net Capital Expenditures 143 41 216 108 768 

Total Expenditure, Gross 1,319 4,434 1,313 1,131 1,823 

Total Capital Contribution 0 0 0 0 0 

Total Expenditure, Net 1,319 4,434 1,313 1,131 1,823 

System O&M 955 989 1,023 1,059 1,096 
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5.4.1.1 Plan vs Actual Variances for the Historical Period 
Assessing and understanding the variances is an important step for CWH to promote 
continuous improvements in its estimation and budgeting process. Excluding projects 
identified as mandatory, CWH creates each project budget based on preliminary designs 
and historical costs for planning its programs annually. Once detailed designs are 
complete and ready to be issued for construction, the project estimate is revised to reflect 
any changes in the design. The revised estimate is used to track against the actual costs, 
which are reviewed bi-monthly on average. Typically, once capital project work has begun 
(normally in the summer months), monthly meetings occur until the work is completed 
(typically November). A detailed review of all capital jobs is completed regularly once the 
capital projects have started. Typically starting in June, the senior staff review the current 
expenditure of each capital projected compared to the CWH Board approved capital 
budget. These are then reviewed monthly to ensure that capital projects are kept on pace 
and on budget.  If variances should arise it is raised with senior staff as soon as possible 
and this information is then used to assist the future budget process when using historical 
costs. Customer initiated projects are budgeted using the average from the previous 
three years. These projects are mostly unplanned and tracked in real-time to balance the 
total annual budget with other discretionary projects (i.e., CWH may take action to reduce 
projects in categories to account for increase in System Access to ensure the total annual 
actual expenditures remain in line with the total annual proposed budget). The breakdown 
below is provided by each category for each year. Variances that exceed +/- $10,000 are 
explained. It should be noted the expenditures in this section are all net expenditures.  

CWH is a prudent utility, who has managed its five-year capital plan, to ensure that there 
has been no more than a 2% overspend (on net costs) overall from what was originally 
planned for the five-year period. CWH five year (2018–2022) forecasted annual net 
capital costs were $998K compared to an actual net spend of $1.022M. CWH has each 
year assessed its previous years expenditures, its priority projects are determined 
through its AM process, and the original planned forecast budgets. It has then ensured it 
is balancing its expenditure such that there has been minimal increase in expenditure 
overall. 
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Table 4-3: Variance Explanations - 2018 Planned Versus Actuals 

Category 
2018 

Variance Explanations Plan. Act. Var. Var. 
$ ‘000 % 

System Access, 
Net 275 383 109 40% 

Most of the overspending in system 
access in 2018 was due to a new 
connection for the capital project CP33-
Wellington Place Service that was 
originally planned to be an overhead 
connection. The connection was 
changed to an underground design 
which increased all associated costs. 
Further to the above project, a 
municipal co-shared road expansion 
was added to CWH’s projects for the 
year that was not part of the DSP as 
plans were not available at the time. 

System Renewal, 
Net 453 605 152 34% 

A large portion of the overspend in 
2018 was due to the purchase of 
transformers for stock inventory. CWH 
budgeted $80K in each year of the DSP 
for transformer inventory and although 
overspent in 2018 the annualized actual 
expenditure for the 5-year CoS 
timeframe will fall within the $80k.  
A contractor was used for CWH’s CP77 
capital project and CWH took 
advantage of the contractor being 
mobilized in the same area as CWH 
planned to replace poles the following 
year (2019).  

System Service, 
Net 82 84 2 2% N/A 

General Plant, Net 190 123 -67 -
35% 

The main factor in the underspend was 
the deferral of purchasing three trucks 
from 2018 to 2019. This was to mitigate 
overspending in system access and 
system renewal in the same year. 

Total Expenditure, 
Net 1000 1195 195 20% 

See explanations above 
Capital 
Contributions 0 -258 -258 N/A 

Total Expenditure, 
Gross  1000 1453 453 45% 

System O&M 685 772 86.7 13% 
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Table 4-4: Variance Explanations - 2019 Planned Versus Actuals 

Category 
2019 

Variance Explanations Plan. Act. Var. Var. 
$ ‘000 % 

System Access, 
Net 25 324 308 1231% 

The overspend in 2019 was due to the 
CP33-Wellington Place Service being 
changed to an underground service 
connection which increased the 
budget figures, along with an 
unexpected increase in cable costs. 
This project was partially completed 
in 2018 and then become a carry-
over project in 2019. 

System Renewal, 
Net 503 1,120 617 123% 

The reason for the overspend in 2019 
was due to replacing the failed 
transformer at the Fergus MS-2 
station. This transformer was 
originally planned to be replaced in 
2022, but CWH prioritized the 
investment for 2019 due to the 
unexpected failure of it. 

System Service, 
Net 65 224 159 244% 

The county and municipality 
completed a project to widen a road 
and curbs, and CWH was able to 
participate in a co-share and install an 
underground circuit loop feed that will 
increase the reliability in the area.  
This project was not part of the 
county/municipality’s 10-year plan at 
the time of completing CWH’s DSP.  
 
In addition, revenue meter purchases 
for the year were higher than 
projected to address the logistics and 
inventory required for changing 
meters to be sent for testing, 
calibration, and resealing. 

General Plant, 
Net 157 256 99 63% 

The overspend was due to the 
purchase of three trucks that were 
deferred from 2018 spend. 

Total 
Expenditure, Net 750 1923 1173 156% 

See explanations above 

Capital 
Contributions 0 -26 -26 N/A 

Total 
Expenditure, 
Gross  

750 1948 1198 160% 

System O&M 720 851 130.9 18% 
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Table 4-5: Variance Explanations - 2020 Planned Versus Actuals 

Category 
2020 

Variance Explanations Plan. Act. Var. Var. 
$ ‘000 % 

System Access, 
Net 25 72 47 188% 

The overspend for system access in 
2020 was due to a commercial 
development project (CP108) that was 
not in the municipalities potential 
development plans.  Therefore, CWH 
did not have this planned within its DSP 
capital development plan.  Under the 
DSC, utilities must accommodate these 
types of projects. CWH allocated 
resources to deliver the project to meet 
customer expectations. 

System Renewal, 
Net 527 452 -75 -14% 

The underspend was due to a capital 
project being delayed a year and 
moved to a WIP. This project (CP102) 
was completed the following year in 
2021.  
 

System Service, 
Net 29 38 9 31% N/A 

General Plant, Net 393 69 -
324 -82% 

CWH deferred the purchase of a large 
truck purchase in 2020 in part to 
ensure cashflow was not too low due to 
the higher-than-expected expenditure 
in 2019 to replace the failed substation 
transformer at the Fergus MS-2. The 
truck was not experiencing increased 
maintenance costs and or presenting 
any undue safety hazard or risk at the 
time of this decision. 

Total Expenditure, 
Net 974 631 -

343 -35% 

See explanations above 
Capital 
Contributions 0 -40 -40 N/A 

Total Expenditure, 
Gross  974 671 -

303 -31% 

System O&M 757 777 20 3% 
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Table 4-6: Variance Explanations - 2021 Planned Versus Actuals 

Category 
2021 

Variance Explanations Plan. Act. Var. Var. 
$ ‘000 % 

System Access, 
Net 26 73 47 183% 

The overspend for system access 
investments in 2021 was due to a 
residential development (CP99) 
requiring new connections. In addition, 
as in previous years, there was a 
continual increase in infill lot 
connections beyond what was originally 
forecasted. 

System Renewal, 
Net 539 485 -54 -10% 

The underspend for System Renewal 
in 2021 is due to capital contributions 
received that were not in the original 
plan, capital contributions for System 
Renewal was $54K. 

System Service, 
Net 29 80 51 174% 

The CP8 (underground primary 
conductor enhancement) project was 
not accounted for in the original DSP – 
the project was to improve the 
underground primary conductor and 
connections to improve outage times 
for both planned and unplanned 
outages in downtown Elora. This 
project has enabled better service and 
response to CWH customers. 

General Plant, Net 126 39 -87 -69% 

In the original DSP, it was projected 
that the replacement of gatekeepers 
and the replacement of the Foreman’s 
truck would be carried out in 2021, but 
this did not happen. Instead, the 
replacement of the Foreman’s truck 
replacement was moved to 2022. 

Total Expenditure, 
Net 720 678 -42 -6% 

See explanations above 
Capital 
Contributions 0 -91 -91 N/A 

Total Expenditure, 
Gross  720 769 49 7% 

System O&M 771 689 -82 -11% 
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Table 4-7: Variance Explanations - 2022 Planned Versus Budget 

Category 
2022 

Variance Explanations Plan. Act. Var. Var. 
$ ‘000 % 

System Access, 
Net 26 32 6 24% N/A 

System Renewal, 
Net 1,228 378 -

850 -69% 

The underspend in 2022 was due to the 
high-cost station transformer 
replacement at the Queen St. FMS-2 
(CP98) being completed in 2019. The 
project was originally planned to take 
place in 2022, but was brought forward 
to 2019, due to the transformer failing. 
To accommodate the year-to-year 
swings in System Renewal 
investments, CWH adjusted their 
budget to ensure that overall, across 
the five years its invested expenditure 
is within its five-year original 
forecasted budget. This has resulted in 
only a 3% underspend in system 
renewal investment for the five-year 
period. 

System Service, 
Net 29 80 51 174% 

In 2022 the overspend is strictly due to 
an increase in purchasing revenue 
meters. 

General Plant, Net 142 194 52 37% 

A financial system upgrade was not in 
the DSP but was completed in 2022.  
The system was needing updates and 
patches that would no longer be 
available for the version CWH uses, and 
therefore an upgrade was required.  
Other items that were in the DSP but 
did not go ahead were Green Button 
(completed in 2023) and the 
replacement of the Foreman’s truck 
(the truck was ordered but not 
delivered until 2023) 

Total Expenditure, 
Net 1425 684 -

741 -52% 

See explanations above 
Capital 
Contributions 0 -33 -33 N/A 

Total Expenditure, 
Gross  1425 717 -

708 -50% 

System O&M 821 888 67 8% 
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Table 4-8: Variance Explanations - 2023 Planned Versus Budget 

Category 
2023 

Variance Explanations Plan. Act. Var. Var. 
$ ‘000 % 

System Access, 
Net 246 243 -3 -1% N/A 

System Renewal, 
Net 539 549 10 2% N/A 

System Service, 
Net 31 121 90 291% 

Due to an unexpected failure at Elora 
MS-1, two reclosers were purchased to 
replace a failed unit at Elora MS-1 and 
the other is in CWH’s yard as a spare 
unit. The replacement unit was 
necessary because of an in service unit 
unexpectedly failing and the spare was 
purchased in order to minimize 
downtime if future equipment failures 
are experienced. Furthermore, the 
spare unit can be used at five of the 
corporation's six sub-station because 
of CWHs sub-station equipment being 
standardized. In 2023 the time 
between equipment order and delivery 
was nine months, by having a spare 
on-hand the system reliable risk 
related to equipment delivery lead-
times will be mitigated. 

 

General Plant, 
Net 955 226 -729 -76% 

A replacement Digger truck was 
ordered in 2022, with delivery due in 
2023, but this has not materialised.  

Total 
Expenditure, Net 1771 1039 -632 -36% 

See explanations above 

Capital 
Contributions -79 -52 27 -34% 

Total 
Expenditure, 
Gross  

1850 1191 -659 -36% 

System O&M 915 899 
-

15.715 
-2% 

 

2024 Variance Summary 
As 2024 is still ongoing, no variance analysis has been carried out.  

5.4.1.2 Forecast Expenditures 
CWH has developed a prudent capital budgeting process combined with a system of 
capital project prioritization that considers customer preferences, business performance 
and accountability. This system reflects its long-term strategy and addresses the need 
for CWH to remain flexible enough to respond to priority shifts as they occur. The capital 
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budget process considers the relative priorities of the proposed investments including 
both non-discretionary and discretionary budget items. 
 
Non-Discretionary items include: 

• Projects that accommodate the company’s obligation to connect including 
new customers as well as load growth. 

• Projects to accommodate municipal, regional and Ministry requirements. 
• Projects or expenditures to satisfy regulatory initiatives, environmental or 

health & safety risks and the company’s conditions of service. 
 

Discretionary Items include: 
• System Renewal Projects 
• Information Technology 
• Fleet/Tools 
• Facilities/Buildings 

The key drivers for all investments in this plan are derived from CWH’s strategic 
objectives within the business plan to invest prudently to continually provide a safe, 
sustainable, reliable system and capitalize on technology to do so. This is worked into 
CWH’s asset management plan objectives as outlined in section 5.3 of this plan that 
identifies the following key drivers: 
 
• Safety: “Maintaining public and employee safety”  
• Reliability: “commensurate with customer needs” 
• Customer service: “customer service quality to satisfy customer needs” 
• Cost control: “minimizing asset life cycle costs” 
• Minimizing risk: “minimize risk of in-service failures” 
• Minimizing environmental risks 
• Aligning the DSP with regional planning objectives 
• Facilitating new renewable generation connections 
• Facilitating the smart grid development 

 

CWH tracks relative scores and their trends as seen in the historical OEB scorecard results 
to ensure that key performance indicators and their targets are being met year over year. 
If any targets are missed, CWH undertakes a detailed review and initiates actions to 
ensure future targets are met. 
 
The following table summarizes the planned capital expenditures, by investment 
category, throughout the DSP forecast timeline. CWH plans to invest an average of 
$2.0M, including the new MS-5 station, in capital expenditures per year across all four 
investment categories. Removing the MS-5 station expenditure, this would result in an 
average of $1.3M. As in previous years, CWH will reforecast its expenditure each year, 
to ensure the latest set of information is informing the priority of projects required. Table 
4-9 illustrates the forecast capital expenditures including the new MS-5 station. Table 4-
10 illustrates the forecast capital expenditure excluding the new MS-5 station. 
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Table 4-9: Forecast Net Capital Expenditures (including new MS-5 Station) 

Investment Category 
Forecast ($’000) Total  

($ ‘000) 
Percent of 

Total 2025 2026 2027 2028 2029 

System Access (net) 495 565 72 72 193 1,397 14% 

System Renewal (net) 656 421 753 679 590 3,099 31% 

System Service (net) 25 3406 272 272 272 4,247 42% 

General Plant (net) 143 41 217 108 769 1,278 13% 

Total Capital (net) 1,319 4,433 1,314 1,131 1,824 10,021 100% 

 

Table 4-10: Forecast Net Capital Expenditures (excluding new MS-5 Station) 

Investment Category 
Forecast ($’000) Total  

($ ‘000) 
Percent of 

Total 2025 2026 2027 2028 2029 

System Access (net) 495 565 72 72 193 1,397 21% 

System Renewal (net) 656 421 753 679 590 3,099 47% 

System Service (net) 25 51 272 272 272 892 13% 

General Plant (net) 143 41 217 108 769 1,278 19% 

Total Capital (net) 1,319 1,078 1,314 1,131 1,824 6,666 100% 

 

5.4.1.2.1 System Access 
Expenditures in this category are driven by external requirements such as servicing new 
customer loads and relocating distribution plants to suit road authorities. The timing of 
investment is driven by the needs of the external parties. These expenditures are 
mandatory. Specific project scopes are rarely known at the time that the budget is set, 
and total expenditures can vary from year to year. Most of the forecasted investments in 
this category are based on historical requirements. Specific projects such as relocations 
are budgeted based on CWH’s estimates and historical averages, in conjunction with 
information from the municipalities and developers of the work required over the project 
life cycle. CWH’s proposed 2025 – 2029 System Access forecast investments are found 
in the table and figure below.  
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Table 4-11: Forecast Net System Access Expenditures 

Category 

Forecast 
Total 

($ ‘000) 
% of 
Total 2025 2026 2027 2028 2029 

$ ‘000 $ ‘000 $ ‘000 $ ‘000 $ ‘000 

CP 1 New Services 72 72 72 72 72 359 26% 

Gartshore 
Extension 

423 0 0 0 0 423 30% 

Carleton 0 353 0 0 0 353 25% 

McQueen 0 140 0 0 0 140 10% 

Glengary Cres 0 0 0 0 121 121 9% 

Total 
Expenditure, Net 

495 565 72 72 193 1,396 100% 

 

 

Figure 4-1: Forecast Net System Access Expenditures by Category 

5.4.1.2.2 System Renewal 
Expenditures within the System Renewal category are largely driven by the condition of 
distribution system assets and play a crucial role in the overall reliability, safety, and 
sustainment of the distribution system. The asset management process outlines the 
strategy used to determine the criteria for asset replacement. The output of the asset 
management process drives the development of the capital expenditure plan and 
prioritization for System Renewal. CWH’s proposed 2025 – 2029 System Renewal forecast 
investments are found in the table and figure below. 

System Renewal investments comprise of three main asset renewal programs: the Pole 
Replacement program, the distribution transformer replacement program, and the pole 
line-rebuild program. The Pole Replacement program focuses on replacing wooden poles 
which exhibit signs of deterioration consistent with EOL criteria. Older, deteriorated poles 

CP 1 New Services
26%

Gartshore 
Extension

30%

Carleton
25%

McQueen
10%

Glengary Cres
9%

SYSTEM ACCESS - PROPOSED EXPENDITURE 2025-2029 
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that lose their structural integrity pose a safety risk to the employees servicing them and 
the public. Moreover, in-field failures of deteriorated poles can affect system reliability 
performance, potentially resulting in outages that would be longer and can cost more 
under a reactive replacement than under a proactive replacement approach.  CWH’s Pole-
line rebuild project represents the most expenditure of CWH’s capital asset management 
objectives. The main goal of rebuilding pole-lines is to achieve a sustainable replacement 
rate that results in proactive replacement of poles, hardware, conductor etc., near end 
of life and/or in poor and very poor condition. To achieve optimal timing of replacing 
overhead infrastructure, factors such as age, health and performance are monitored, and 
assets are planned for replacement at near end of life but prior to failure. If assets are 
left in service too long the cost of replacement under reactive scenarios can be greater, 
and reliability and safety can become a risk. 

In addition, CWH is planning in 2024, to take advantage of a planned project by the 
Township that involved the road reconstruction along St David St North in Fergus. CWH 
will replace existing poles in poor condition and of non-standard design, as well as having 
significant lean. 

Table 4-12: Forecast Net System Renewal Expenditures 

Category 

Forecast 
Total 

($ ‘000) 
% of 
Total 2025 2026 2027 2028 2029 

$ ‘000 $ ‘000 $ ‘000 $ ‘000 $ ‘000 

CP7 Annual Pole 
Replacement 

115 115 115 115 115 575 19% 

CP9 Transformers 
purchased for 
Replacement 

306 306 306 306 306 1,530 49% 

CP10 Annual Pole 
Line Rebuild 
Program 

121 - 332 258 169 880 28% 

CP122 St David St 
N Reconstruction 
connecting link 

114 - - - - 114 4% 

Total 
Expenditure, Net 

656 421 753 679 590 3,099 100% 
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Figure 4-2: Forecast Net System Renewal Expenditures by Category 

5.4.1.2.3 System Service 
CWH’s System Service expenditure is associated with its revenue meters, which includes 
purchasing new meters for inventory to enable changing meters to be sent for testing, 
calibration, and resealing.  

CWH’s most significant investment involves the building of a new station in Fergus (MS-
5). The new station will increase CWH’s ability to switch load throughout the system for 
regular planned operations and maintenance activities as well as responding to outages. 
The Fergus MS-5 station will also increase the capacity CWH will need to service new 
growth load that is anticipated in the Township of Centre Wellington, as well as load 
growth associated with the increase in electrification that Ontario is seeing, due to 
increase EV’s and heating electrification. 

CWH’s proposed 2025 – 2029 System Service forecast investments are found in the table 
and figure below. 

Table 4-13: Forecast Net System Service Expenditures 

Category 

Forecast 
Total 

($ ‘000) 
% of 
Total 2025 2026 2027 2028 2029 

$ ‘000 $ ‘000 $ ‘000 $ ‘000 $ ‘000 

CP 13 Meters 25 51 272 272 272 892 21% 

Fergus MS-5 New 
(Tx in 2024) 

- 3,355 - - - 3,355 79% 

Total 
Expenditure, Net 

25 3406 272 272 272 4,247 100% 

 

CP7 Annual Pole 
Replacement, 
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CP9 Transformers 
purchased for 
Replacement, 
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CP10 Annual Pole 
Line Rebuild 

Program, 28%
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Figure 4-3: Forecast Net System Service Expenditures by Category 

5.4.1.2.4 General Plant 
Expenditures in this category are driven by the need to modify, replace or add to assets 
that are not part of the distribution system but support the utility’s everyday operations 
(i.e., land, buildings, tools and equipment; rolling stock and electronic devices and 
software used to support day to day business and operations activities). CWH has 
assessed their fleet and has determined that fleet investment will be required in 2028 
and 2029. In addition, CWH needs to invest in its buildings within the next period, 
replacing two bay doors and repairs to the parking lot. CWH is continuing with its usual 
IT hardware and software investments as well as tools to enable its operational activity. 

CWH’s 2025 – 2029 General Plant forecast investments are found in the table and figure 
below. 

CP 13 Meters
21%

Fergus MS-5 New 
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Table 4-14: Forecast Net General Plant Expenditures 

Category 

Forecast 
Total 

($ ‘000) % of Total 2025 2026 2027 2028 2029 

$ ‘000 $ ‘000 $ ‘000 $ ‘000 $ ‘000 

CG1611 Computer 
Software 

- - 200 - - 200 16% 

CG 1908 Building 
Fixture 

72 9 - - - 81 6% 

CG 1920 
Computer 
Hardware 

57 25 10 21 12 125 10% 

CG1930 
Transportation 

- - - 80 750 830 65% 

CG1940 Tools 12 5 5 5 5 32 3% 

CG1945 
Measurement 

2 2 2 2 2 10 1% 

Total 
Expenditure, Net 

143 41 217 108 769 1,278 100% 

 

 

Figure 4-4: Forecast Net General Plant Expenditures by Category 

5.4.1.2.5 Investments with Project Lifecycle Greater than One Year 

CWH’s only project that has a project lifecycle of greater than one year is the building of 
the new MS-5 Substation in Fergus. All costs will only be capitalized into rate base in the 
year of commissioning and in service. 
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5.4.1.3 Comparison of Forecast and Historical Expenditures  

5.4.1.3.1 Overall Capital Expenditures 
Capital expenditure trends over the 2019 to 2029 period, for net capital expenditures and 
underlying investment categories, are shown in Figure 4-5 below. If a capital project is 
not complete at year end, December 31, the costs up to December 31 for that particular 
job are transferred to a Work in Progress (WIP) account and not capitalized until the work 
is complete. Capital expenditures in each year are only for completed jobs within that 
year.  WIP is not included in the annual capitalized amounts. 

 
 

Figure 4-5: Overall Capital Expenditure Trends from 2018-2029 

As detailed in Section 5.4.1.3, the overall increase relative to historical is driven by an 
increase in System Access to accommodate known customer growth areas in CWH service 
territory, continued investments in System Renewal to maintain and upgrade equipment 
to ensure a safe and reliable electricity supply, increase in System Service to address 
rehabilitation works needed to accommodate increased capacity needs and costs to 
replace/rehabilitate EOL equipment such as power transformers, and an increase in 
General Plant to maintain and upgrade CWH fleet, IT, buildings, tools and equipment in 
order to continue serving CWH growing customer base. This includes a major investment 
in 2026 to build a new substation that will increase CWH’s ability to switch load 
throughout the system for regular planned operations and maintenance activities as well 
as responding to outages. The Fergus MS-5 station will also increase the capacity CWH 
will need to service new growth load that is anticipated in the Township of Centre 
Wellington, as well as load growth associated with the increase in electrification that 
Ontario is seeing, due to increase EV’s and heating electrification.  

Over the forecast period, CWH capital expenditures are designed to achieve the four 
performance outcomes established by the OEB, while also adhering to CWH established 
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AM Objectives set out in Section 5.3.1.1. This includes continuing to deliver safe, reliable, 
and affordable power, while also accommodating the expected load growth in CWH 
service territory. 

5.4.1.3.2 System Access 
The historical trend with System Access was significantly variable year over year due to 
changing customer service requests. As shown in Figure 4-6, the forecast average is 45% 
higher than the historical average. CWH System Access expenditure is about 14% of its 
overall five-year capital expenditure plan. 

Alongside its typical new services program, CWH has identified three key projects 
occurring in 2025 and 2026. These have all been triggered by the Township and require 
CWH to move and invest in new and existing assets. These account for the increase in 
forecasted expenditure during the forecast period. 

Based on the current information available, CWH anticipates no significant change in 
anticipated number of new services required within the five-year period from those in the 
recent previous years. Most of these new services/upgrades will require a single new or 
modified connection, which could require pole replacements, reframing or upgrades to 
service the infill lots with underground in order to meet the requirements of Ontario 
Regulation 22/04. CWH anticipates minimal commercial and industrial connections within 
its service area. However, System Access projects are difficult to forecast with high 
accuracy and may still change as these are dependent on developers and city plans. 
These types of connections/projects are considered non-discretionary (mandatory). CWH, 
as per its AM and Capital planning process, will reforecast its budget each year to account 
for the latest information from developers and municipal governments. 

 
 

Figure 4-6: System Access Expenditures 2018-2029 
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5.4.1.3.3 System Renewal 
As shown in Figure 4-7, the forecast average is only 1% more than the historical average. 
CWH has forecasted to spend $3.1M(net) over the five-year period. CWH System Renewal 
expenditure is about 31% of its overall five-year capital expenditure plan. As indicated in 
its asset condition assessment, CWH has a number of assets that are aging and in poor 
and very poor condition, along with a significant amount in fair condition. Through its AM 
process, CWH has developed an extensive System Renewal program. This includes three 
significant five-year programs: annual pole replacement program, a distribution 
transformer replacement program, and a pole line rebuild program. These programs 
account for approximately 96% of the System Renewal spend. As was the case in the 
previous five years, CWH will annually review their proposed programs and spend and 
adjust it as required. For example, if there is a significant increase in System Access 
projects which are non-discretionary, then CWH will consider reducing spend in System 
Renewal or other categories to accommodate these increases. Investments in this 
category are crucial in allowing CWH to continue to maintain the high-level of reliability 
customers expect, as well as ensure the network remains safe to its employees and the 
public. 

 

Figure 4-7: System Renewal Expenditures 2018-2029 

5.4.1.3.4 System Service 
As shown in Figure 4-8, the forecast average is about 256% higher than the historical 
average. CWH has forecasted to spend $4.2M(net) over the five-year period. CWH 
System Service expenditure is about 42% of its overall five-year capital expenditure plan. 
The increase is attributed to a major planned investment into System Service of a new 
Distribution Station, “Fergus MS-5” which is planned for commissioning in Q1 of 2026. 
The new station will increase the capacity CWH needs for new growth load anticipated in 
the Township of Centre Wellington. For context, removing the cost of the new MS-5 
station would result in the average spend being in line with historical levels. 
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CWH System Service spend is also associated with its revenue meters, which includes 
purchases of new meter inventory to enable changing meters to be sent for testing, 
calibration, and resealing. Since majority of active meters were changed to smart meters 
in 2009 and 2010, the meters will require sealing in 2027. CWH plans its investment 
based on the number of revenue meters due to be reverified, tested, calibrated, and 
replaced. Like many inventoried items and equipment, the lead time for ordering and 
shipment of material is becoming longer, and it is therefore prudent that CWH order these 
items in a timely manner to ensure there is minimal downtime if a meter requires 
replacing. 

 

 

Figure 4-8: System Service Expenditures 2018-2029 

5.4.1.3.5 General Plant 
As shown in Figure 4-9, the forecast average is 6% less than the historical average. CWH 
has forecasted to spend $1.3M(net) over the five-year period. CWH General Plant 
expenditure is about 13% of its overall five-year capital expenditure plan. The historical 
expenditures had minimal spending in the General Plant category, addressing only critical 
items that were needed to maintain and continue operations at CWH. CWH continues to 
use the same framework moving forward to address only the critical issues needed to 
maintain the existing facilities, fleet, and IT assets. In the forecast five-year period, CWH 
intends to renew some of its fleet, which are needed to continue operations and execute 
CWH’s planned projects and operations. CWH fleet strategy sees that small vehicles are 
replaced every 8 years and large trucks every 12 years, depending on usage and 
maintenance costs. If usage and maintenance costs start increasing significantly before 
the replacement date, CWH will consider replacing them early. Similarly, if the vehicles 
are still functioning and are not incurring huge maintenance cost, CWH also considers 
extending the life of the vehicles beyond the 8-year and 12-year timeframes. In addition, 
CWH is looking to reduce its fleet emissions by looking at alternatives such as electric 
vehicles. CWH plans to replace one of its vehicles in the 5-year forecast with an electric 



Centre Wellington Hydro (CWH)  Distribution System Plan – 2025-2029 
 

110 
 

vehicle alternative. CWH will continue to consider electric vehicles as part of all future 
vehicle replacements. This is assessed on a case-by-case basis. Removing the investment 
of replacing the fleet vehicles, the forecast average is 25% lower than the historical 
average. 

In addition, CWH is looking at other ways it can reduce its own emissions as well as 
operating costs. This has led CWH to install a net-metering solar generator at its Fergus 
office in 2023. This will not only enable CWH to reduce some of its energy purchases, but 
also enable it to reduce its carbon emissions.  

 
 

Figure 4-9: General Plant Expenditures 2018-2029 

5.4.1.4 Important Modifications to Capital Programs Since Last DSP 
CWH is carrying on with the same typical capital programs it has carried out during the 
last DSP. 

5.4.1.5 Forecast Impact of System Investments on System O&M Costs 
CWH anticipates the impact of capital investments on system O&M costs will vary from 
project to project. It is expected that pro-active O&M expenses such as pole testing, 
infrared testing, and tree trimming will not be impacted by capital investment, as these 
are standard ongoing tests that CWH has included in its strategy for many years.  
 
Some of the specific projects focus on replacing and upgrading end of life assets and 
assets that are in poor and very poor condition, such as the pole-line rebuild programs. 
This project target will have a positive impact on reactive O&M costs, which tend to be 
higher than proactive O&M costs, as vintage connections on secondary and primary 
conductor will be replaced and the overall structures and associated apparatus will be in 
new condition mitigating any potential failures. 
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In some cases, System Access projects can provide opportunities to make investments 
that reduce future system O&M costs. While completing customer-initiated projects, CWH 
has the opportunity to upgrade parts of its distribution system in relation to the 
customer’s work (ex. replacing poles, conductor and equipment). This will reduce the 
potential for failures resulting in unplanned power interruptions thereby reducing future 
O&M costs. 
 
Below are the forecast O&M costs for 2025-2029, with an average of $1.0M of operations 
and maintenance expenses: 
 
The maintenance cost is an increase when compared to the historical average of $47K. 
The operations expense is an increase (30%) when compared to the historical average 
of $375K. The majority of these increases take into account inflation increases.   
 

Table 4-15: Forecast System O&M Expenditures 

Category 
Forecast ($ ‘000) 

2025 2026 2027 2028 2029 
System O&M 955 989 1,023 1,059 1,096 

5.4.1.6 Non-Distribution Activities 
CWH confirms that there are no expenditures for non-distribution activities in the 
applicant's budget. 

5.4.2 JUSTIFYING CAPITAL EXPENDITURES 
 
Customer Value 

Delivering value to customers and other stakeholders is of critical importance to CWH, 
as highlighted by CWH’s mission and vision statements: 

 
• CWH’s mission statement is “to provide safe, reliable, efficient delivery of electrical 

energy within the Township of Centre Wellington while being accountable to our 
shareholders… the citizens of Centre Wellington.” 

• CWH’s vision is “to be a sustainable Local Distribution Company for our customers 
and shareholder equally by being dedicated and responsible to their needs and 
adaptable within the electrical sector.” 

As previously discussed in Section 5.2.2.1, CWH regularly engages with its customers to 
share information, educate customers, and to gather their opinions and insights on its 
services and on key priorities. Customer needs, preferences, priorities and expected level 
of service are key inputs considered when developing capital plans. 

CWH’s AM objectives, which drive planning and decision making, include ensuring public 
and worker safety, maintaining system reliability and resiliency, managing costs, 
accommodating organic load growth, and mitigating environmental risks, all of which 
deliver value to customers.  
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By prioritizing System Access projects such as new customer connections, service 
requests, new subdivisions, municipality expansions and MTO projects, CWH ensures that 
customer needs and requests are being met.  

The scope of capital investments planned in the System Renewal category has also been 
determined with the objective of keeping power supply reliability from deteriorating below 
an acceptable level while also keeping the overall investment envelope for this DSP within 
a range that would not result in retail rates escalations beyond the affordability of CWH’s 
customer base. This is in alignment with the top two customer priorities identified in a 
recent survey, which corresponds to “Proactive replacement of assets to maintain current 
levels of reliability, with minimal increases to rates.” 

The proposed System Service investments deliver value to customers by accommodating 
expected load growth and improving grid operation performance. By developing and 
investing in projects such as the new Distribution station Fergus MS-5, CWH is ensuring 
that customer needs, and growth will be met over the forecast period and beyond. The 
new station will increase CWH’s ability to switch load throughout the system for regular 
planned operations and maintenance activities as well as responding to outages. The 
Fergus MS-5 station will also increase the capacity CWH will need to service new growth 
load anticipated in the Township of Centre Wellington. These investments will help to 
reduce the size and duration of outages and improve response times, which is consistent 
with customer’s desire for a reliable electricity supply and improved outage response 
times.    

CWH’s General Plant investments are also selected and prioritized such that CWH can 
continue to operate safely, efficiently and support other work. Recent and planned IT-
related upgrades will allow CWH to make faster decisions to troubleshoot and improve its 
system reliability and continue to make prudent decisions into asset maintenance and 
replacement to keep costs down for customers. These investments in various assets not 
directly related to the distribution system can indirectly benefit customers by improving 
operational efficiency, enhancing service quality, expanding capacity, and adopting 
technologies that contribute to a better overall customer experience. 

To align CWH’s overall capital budget envelope with customer expectations, CWH has 
prioritized and optimized its proposed capital investments such that the most critical 
projects and programs have been budgeted over the forecast, while a number of lower 
priority, less critical scoped projects and programs have been either deferred, reduced, 
or eliminated from the budget envelope.  

Technological Changes and Innovation 

System Modernization 
CWH plans to modernize its grid by replacing assets that no longer meet CWH’s design 
standards with assets that meet the latest standards. CWH, assess the use of new 
technologies on a project-by-project basis to determine if it is value for money. As CWH 
is a small utility, there are some solutions that other utilities use, such as automated 
switching, that are not appropriate for CWH to use currently. CWH has previously looked 
at this and determined that the costs of implementing outweigh the benefits, due to the 
small service area CWH crews must cover. CWH continues to assess these types of 
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options, but system modernization depends on multiple factors and limits and is 
evaluated on a project-by-project basis.  
 
Grid Modernization, Energy Resource, and Climate Change Adaptation 
All CWH customer connections for revenue metering is operated through CWH’s 
Automated Metering Infrastructure (“AMI”) network. The network is used for collecting 
billing quantity data and operational data which is used to monitor outages and voltage 
quality issues. CWH will continue to look to capitalize on potential outage monitoring 
improvements as they become available. CWH completed major distribution station 
rehabilitations from 2013 to 2016, implementing automated reclosers and monitoring 
equipment that will be the foundation for modernizing grid connected devices 
downstream when appropriate and prudent to do so. Along with the station rebuilds CWH 
implemented a Survalent SCADA system (SmartVu) using the Worldview application 
platform. CWH plans to migrate to the SmartVu application in Q1 of 2022. CWH will 
continue to investigate grid modernization technologies and weigh the appropriateness 
of these technologies for its Distribution System characteristics, along with cost and 
overall benefit to customers and potential for connecting renewable energy resources.   
Adapting to climate change and addressing the need to take positive action is important 
to CWH. Establishing a reliable distribution system that can accommodate REG’s is one 
way to proactively effect positive change. The adoption of EV’s is a positive step to 
fighting climate change and CWH is encouraging the use of EV’s by installing chargers in 
both its service areas, Fergus and Elora. CWH has installed 3 chargers in its service 
territory to date, which are currently free of charge to users. CWH is collecting data on 
the usage and habits of users and will consider installing more in the future, if deemed 
appropriate and cost effective.   

Realized Efficiencies due to Smart Meters 
CWH, like other Ontario utilities, has installed smart meters across its region which has 
enabled improvements to the services customers receive. An example of taking 
advantage of the technological improvements in CWH’s system occurred in 2019 with a 
scenario that started as a power quality issue. Operations staff picked up on voltage 
abnormalities in pockets of the Fergus region while monitoring CWH’s smart meter 
networks Outage Management System, from the Operational Data Storage (ODS) 
provider. Through the smart meters AMI system’s operational data, staff identified a 
situation where all customers that were connected to the ‘Red’ phase on all three feeders 
from this station were abnormally high and outside of the ESA’s normal operating 
conditions. CWH staff was able to pinpoint the cause being a faulting distribution station 
transformer that had the potential to catastrophically fail in the field under existing load 
if the fault continued. This transformer located at the Fergus MS-2 station on Queen St 
was scheduled to be replaced in 2022 and was a major project within CWH’s Distribution 
System Plan for that year. Due to this issue being identified in 2019, the project was 
prioritized and moved ahead to 2019, and the transformer was replaced without 
adversely affecting any customers. Of note, distribution transformers in CWH’s six 
stations that step voltage down from 44kV to 4.16kV have the highest value of any CWH 
single piece of equipment/asset in the field. This example highlights the strategic planning 
of capitalizing on technological advancements to effectively manage and maintain a 
reliable grid and prudently plan capital projects. 
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Consideration of Traditional Planning Needs 
As previously explained in Section 5.3.1, traditional planning needs, including load 
growth, asset condition, and reliability are key inputs considered as part of CWH’s AM 
processes.  
 

CWH undertakes load studies to identify areas that may require investments to 
accommodate required capacity. Load growth is a direct input into CWH’s planning for 
System Access and System Service type projects. Load growth is also a key input into 
the regional planning process (detailed in Section 5.2.2.4) which helps to identify future 
requirements (both wires and non-wires) to accommodate load growth. As noted 
previously in Section 5.3.2.1, CWH has experienced a moderate level of growth over the 
historical period and this trend is expected to continue over the forecast period and 
beyond. 

Asset condition and reliability data are key inputs considered by CWH when identifying, 
selecting, and prioritizing System Renewal expenditures. Through a recently completed 
ACA exercise, a number of critical power supply infrastructure components employed at 
DS, OH lines and UG distribution system have been determined to be in “fair,” “poor,” or 
“very poor” operating condition. In the absence of investments into asset renewal, the 
existing infrastructure presents high risk of failure in service, affecting supply system 
reliability and public safety. Investments in this category are crucial in allowing CWH to 
continue to maintain the high-level of reliability customers expect, as well as ensure the 
network remains safe to its employees and the public. 

Overall Capital Expenditures 
The capital investments proposed in this distribution plan include investments into each 
of the four OEB categories: (1) system access; (2) system renewal; (3) system service 
and (4) general plant. The scope and timing of the investments in each category has 
been determined by considering all information available at the time of preparation of the 
distribution plan.   
 

CWH’s Distribution System Plan is designed to support the achievement of the four key 
OEB established performance outcomes: 

• Customer focus 
• Operational effectiveness 
• Public policy responsiveness 
• Financial performance 

Key Benefits of Investments: 

The capital investments proposed for the 2025 to 2029 period are expected to yield the 
following benefits: 

1. The investments into system access category would allow CWH to meet its 
obligations to serve new customers and relocate lines (where driven a third party 
driven request) in public rights-of-way to comply with the requirements of the 
Distribution Code. 
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2. The investments into system renewal are aimed at reducing the risk of critical 
assets’ failure in service and help sustain the reliability and safety at acceptable 
levels. This includes ensuring any assets replaced are updated to the latest USF 
and construction standards. These investments will also help avoid significant 
increases in operating costs by eliminating the increase in extent of emergency 
repairs upon asset failures. 

3. The investments into system service are aimed at developing and maintaining 
smart grid features of the distribution grid, with adequate supply of smart meters 
compliant with Measurement Canada regulations. This includes ensuring CWH has 
the ability and enough inventory to replace meters when they fail with minimal 
downtime to the customer. By investing in a new station in Fergus, this will provide 
further resiliency and flexibility as well as the ability to meet future capacity needs.   

4. Investments into General Plant are aimed at improving employee safety and 
worker productivity by providing safe work environment and modern tools and 
equipment, as well as maintaining fast response times and high customer service 
levels. This includes investment in new vehicles to ensure they are fit for purpose, 
safe for staff to use, and allows CWH staff to respond in a timely manner to any 
emergencies across its two service areas. Investment in IT hardware and software 
will be carried out to enable CWH to continue deliver its 24/7 activities. 

CWH has previously stated its objective is to meet all regulated requirements and manage 
its assets in a manner that minimizes the cost to its customers and ratepayers. CWH 
delivers value to customers by controlling costs concerning its proposed investments 
through appropriate optimization prioritization and pacing of capital-related 
expenditures. Each year CWH revisits its budgets, with this objective in mind, and adjusts 
its forecast spend to ensure it still meets its customer requirements of minimizing costs 
whilst maintaining reliability. 

CWH has been carefully examining and monitoring its distribution system through the 
historical period in addition to understanding industry trends and practices to identify 
appropriate technologies and opportunities for integration. Based on the condition 
assessments that have been performed, it is evident that some of CWH’s asset base is 
ageing and requires maintenance, refurbishment and potentially replacement of assets 
in a timely, planned, and controlled manner. Continuing to operate and maintain the 
existing system indefinitely would mean a progressively more expensive maintenance 
program with increasing difficulty in finding parts with the risk of failing equipment due 
to age and service life. In addition, continuing without a planned and controlled 
maintenance program could result in diminished reliability standards and progressively 
more incidents resulting in potential hazards to both staff and the public. Operating the 
system without performing maintenance would result in an inability to meet customer 
needs and expectations. 

CWH’s proposed plan that will be implemented, involves a strategic, measured, and 
planned upgrade, replacement, and refurbishment of the distribution system. This also 
includes investment in its facilities, fleet, and tools that allow CWH to carry out this work 
efficiently and effectively. 
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5.4.2.1 Material Investments 
 

The focus of this section is on projects/activities that meet the materiality threshold, 
$10,000, set out in Chapter 2 of the Filing Requirements. The following table highlights 
the material projects for test year, 2025: 

 

Table 4-16: Proposed Capital Investments during Test Year - Projects over 
Materiality 

Category Project Description Priority 
Rank 

2025 
Planned 

Expenditure 
($ ‘000) 

System Access 
CP 1 New Services 1 72 

Gartshore Extension 1 423 

System Renewal 

CP7 Annual Pole Replacement 2 115 

CP10 Pole Line Rebuild 2 121 

CP9 Transformers Purchased for 
replacement 

3 306 

St David St N Reconst connection link 2 114 

System Service CP13 Meters 1 25 

General Plant 
CG1908 Building Fixtures 4 72 

CG1920 Computer Hardware 4 57 

CG1940 Tools 5 12 
Total Expenditure on Material Projects During Test Year 1,317 
Total Expenditure on Capital During Test Year (All Investment 
Categories) 1,318 
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Material Investment Narratives 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















































































































https://www.wellington.ca/en/resident-services/resources/Planning/Official-Plan/Official-Plan-Review/Wellington-County-MCR-Phase-1-Final-Report-as-amended-January-31-2022.pdf
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Disclaimer 

This 2021 report has been prepared by METSCO Energy Solutions Inc. (“METSCO”) for 

Centre Wellington Hydro (“CWH”). Neither CWH, nor METSCO, nor any other person acting 

on their behalf makes any warranty, expressed or implied, or assumes any legal 

responsibility for the accuracy of any information or for the completeness or usefulness of 

any process disclosed or results presented, or accepts liability for the use, or damages 

resulting from the use, thereof. Any reference in this report to any specific process or 

service by trade name, trademark, manufacturer, or otherwise does not necessarily 

constitute or imply its endorsement or recommendation by CWH or METSCO. 
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Executive Summary 

Context of the Study 

Centre Wellington Hydro (“CWH”) is an electricity distributor operating a system made up 

of 6 substations and over 160 km of medium-voltage distribution lines delivering electricity 

to 7,351 residential and commercial customers in the town of Fergus and the village of Elora 

in 2019. CWH engaged METSCO Energy Solutions (“METSCO”) to prepare a comprehensive 

Asset Condition Assessment (“ACA”) study for the assets comprising CWH’s distribution 

system. The ACA is required as one of the key inputs for the preparation of CWH’s five-year 

Distribution System Plan (“DSP”), developed in accordance with the filing requirements 

enacted by the Ontario Energy Board (“OEB”). 

Scope of the Study 

METSCO’s work included interviews with CWH subject matter experts to define the Health 

Indices appropriate for the asset types, review and consolidation of the client’s data sets, 

analysis of CWH’s asset records to calculate the Health Index values, and preparation of the 

final document. In total METSCO assessed and calculated Health Index values for the 

following asset classes: 

  

Distribution Asset Classes Station Asset Classes 

Wood Poles Power Transformers 

Concrete Poles* Switchgears 

Overhead Primary Conductors Reclosers 

Underground Primary Cables Station Switches (44 kV) 

Pole Mount Transformers Station Service Transformers 

Pad Mount Transformers 
Lightning Arresters 

Protection Relays 

Distribution Switches 
Power Cables 

Station Facilities 

 

All asset condition data used in the study is maintained by CWH as part of its regular asset 

management practices. The ACA results are based on condition data recorded by CWH and 

its contractors up to the end of 2020 for distribution assets and May 2021 for station assets. 

The distribution asset information was provided to METSCO between January 2021 and 

June 2021 with the station asset information was provided between January 2021 and June 

2021. 

*Note: Only EOL analysis was completed on Concrete Poles due to service age data only being available. 
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Methodology and Findings 

For all asset classes that underwent assessment, METSCO used a consistent scale of asset 

health from Very Good to Very Poor. The numerical Health Index (“HI”) corresponding to 

each condition category serves as an indicator of an asset’s remaining life, expressed as a 

percentage. Table 0-1 presents the HI ranges corresponding to each condition score, along 

with their corresponding implications as to the follow-up actions required by the asset 

manager at CWH. 

Table 0-1: Health Index Ranges and Corresponding Implications for the Asset Condition 

Health Index 
Score (%) 

Condition Description Implications 

[85-100] Very Good 
Some evidence of aging or minor 
deterioration of a limited number 

of components 
Normal Maintenance 

[70-85) Good 
Significant Deterioration of some 

components 
Normal Maintenance 

[50-70) Fair 

Widespread significant 
deterioration or serious 
deterioration of specific 

components 

Increase diagnostic testing; 
possible remedial work or 

replacement needed depending 
on the unit's criticality 

[30-50) Poor Widespread serious deterioration 

Start the planning process to 
replace or rehabilitate, 

considering the risk and 
consequences of failure 

[0-30) Very Poor Extensive serious deterioration 

The asset has reached its end-
of-life; immediately assess risk 
and replace or refurbish based 

on assessment 

Using this scale, METSCO calculated the HI for every asset in the scope of the assessment 

using the applicable and available “condition parameters” – individual characteristics of the 

state of an asset’s components. Each condition parameter has its own sub-scale of 

assessment and a weighting contribution that represents the percentage in the overall HI 

made up by the particular parameter. METSCO’s findings for each asset class were 

developed using this methodology, as described in more detail in Section 3 and Section 4. 

The consolidated results of the ACA for distribution assets are summarized in Figure 0-1. 

The HI is not calculated for any distribution asset with a Data Availability Indicator (“DAI”) 

less than 70% (i.e., less than 70% of the condition parameters – by weight – are available for 
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that asset). For assets where a HI could not be calculated, the HI results for assets with a 

known HI were used to extrapolate the HI for these assets. 

Figure 0-1: Distribution Asset Health Index Results  

 

As Figure 0-1 indicates, the majority of CWH’s distribution assets fall into the condition 

category of Fair or better condition. There are, however, a significant portion of wood poles 

that are in Poor or Very Poor condition. These assets should be further assessed by CWH to 

identify if any action, such as refurbishment and/or replacement is required. 

Figure 0-2 summarizes the ACA results for CWH’s station assets. Due to the much smaller 

asset population compared to distribution assets, the HI results for station assets are not 

extrapolated when the DAI is insufficient to calculate a valid HI. As such, the DAI threshold 

used for station assets is 60% and several assets do not meet this threshold.  
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Figure 0-2: Station Asset Health Index Results  

 

As Figure 0-2 indicates, the entirety of CWH’s station assets falls into Fair condition or 

better. However, half, or more of each of the reclosers, service transformers, and lightning 

arresters did not meet the DAI threshold and therefore do not have an HI. 

Table 0-2 presents the numerical HI summary for each asset class. The HI distribution is 

based on the total population count of a given asset class. For each asset class, the 

population, average HI, average DAI, and HI distribution are listed.  
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Table 0-2: Asset Condition Assessment Overall Results  

Asset 
Category 

Population 

Health Index Distribution (%) 
Average 
Health 
Index 

Average 
DAI Very 

Good 
Good Fair Poor 

Very 
Poor 

No HI 

Distributions 

Wood Pole 1628 21.68% 28.69% 24.14% 8.07% 17.43%   58.02% 64.06% 

Overhead 
Primary  

Conductor 
(km) 

79.2 49.67% 39.29% 10.22% 0.13% 0.68%   81.18% 90.74% 

Underground 
Primary  

Cable (km) 
82 53.14% 41.90% 3.75% 1.21% 0.00%   82.20% 99.30% 

Single-phase 
Pole Mount 

Transformer 
241 46.06% 40.25% 11.62% 2.07% 0.00%   79.73% 99.63% 

Three-phase 
Pole Mount 

Transformer 
56 69.64% 23.21% 3.57% 3.57% 0.00%   85.85% 100.00% 

Single-phase 
Pad Mount 

Transformer 
466 59.32% 32.71% 7.76% 0.22% 0.00%   82.04% 92.64% 

Three-phase 
Pad Mount 

Transformer 
113 61.95% 29.20% 7.08% 1.77% 0.00%   82.40% 93.54% 

Distribution 
Switch 

379 56.65% 26.33% 16.49% 0.27% 0.27%   82.68% 99.60% 

Station Assets 

Power 
Transformer 

6 33.33% 50.00% 0.00% 0.00% 0.00% 16.67% 81.96% 81.98% 

Switchgear 5 40.00% 20.00% 0.00% 0.00% 0.00% 40.00% 92.31% 69.23% 
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Recloser 24 62.50% 0.00% 12.50% 0.00% 0.00% 25.00% 85.69% 80.47% 

Station 
Switch (44 

kV)** 
6 16.67% 16.67% 0.00% 0.00% 0.00% 66.67% 82.95% 40.15% 

Station 
Service  

Transformer 
6 0.00% 16.67% 33.33% 0.00% 0.00% 50.00% 64.21% 57.89% 

Lightning 
Arresters 

18 61.11% 5.56% 0.00% 0.00% 0.00% 33.33% 97.92% 66.67% 

Protection 
Relay 

18 61.11% 0.00% 0.00% 0.00% 0.00% 38.89% 89.77% 80.56% 

Power Cable 20 55.17% 24.14% 20.69% 0.00% 0.00% 0.00% 84.05% 84.14% 

Station 
Facility 

6 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 90.00% 

** Three out of the six switch are installed in 2015 or after, hence they were not included in the last inspection 

cycle as they are still new. These assets can be considered as in Good and Very Good Condition. They will be 
inspected as part of the next inspection cycle. 
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1 Introduction 
METSCO Energy Solutions Inc. (“METSCO”) is an industry expert in Asset Condition 

Assessment (“ACA”) and Asset Management (“AM”) practices due to our extensive 

experience in conducting ACAs, developing AM plans, and implementing AM frameworks for 

transmission and distribution utilities across North America. METSCO’s collective record of 

experience in these areas is among the most extensive in the world, with our AM 

frameworks gaining acceptance across multiple regulatory jurisdictions. A selection of 

METSCO’s past projects is attached as Appendix A to this report. 

Centre Wellington Hydro (“CWH”) is an electricity distributor operating in the town of 

Fergus and the village of Elora. CWH engaged METSCO to prepare a comprehensive ACA 

study for the assets comprising CWH’s electrical system. The ACA is required as one of the 

key inputs for the preparation of CWH’s five-year Distribution System Plan, prepared in 

accordance with the filing requirements enacted by the Ontario Energy Board (“OEB”). The 

study’s primary objective is to objectively determine the condition of CWH’s assets as a key 

step in the capital expenditure process for renewal investments. Supplementary objectives 

include preparing the ACA results to be used for CWH’s upcoming rate filing as well as to 

continuously improve CWH’s AM framework. 

A unique ACA methodology is applied to each asset class deployed within CWH’s system. 

The adoption of the ACA methodology requires identifying end-of-life criteria for various 

components associated with each asset type, followed by periodic asset inspections, and 

recording of asset condition to identify the assets most at risk at reaching the end-of-life 

criteria over the planning horizon. Each criterion represents a factor that is influential, to a 

specific degree, in determining an asset’s (or its component’s) condition relative to its 

potential failure. These components and tests are weighted based on their importance in 

determining the assets’ end-of-life.  

The assets covered in the report include the following major asset classes: 

Distribution Asset Classes Station Asset Classes 

Wood Poles Power Transformers 

Concrete Poles Switchgears 

Overhead Primary Conductors Reclosers 

Underground Primary Cables Station Switches (44 kV) 

Pole Mount Transformers Station Service Transformers 

Pad Mount Transformers 
Lightning Arresters 

Protection Relays 

Distribution Switches 
Power Cables 

Station Facilities 
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All asset condition data used in the study is maintained by CWH as part of its regular asset 

management practices. The ACA results are based on condition data recorded by CWH and 

its contractors up to the end of 2020 for distribution assets and May 2021 for station assets. 

The distribution asset information was provided to METSCO between January 2021 and 

February 2021 whereas station asset information was provided between January 2021 and 

May 2021. 

The report is organized into six sections including this introductory section: 

• Section 2 summarizes the ISO 5500X AM standards, discusses how the ACA fits into 
the overall AM framework; and provides an overview of METSCO’s ACA 
methodology; 

• Section 3 summarizes the asset Health Index (“HI”) calculation methodology; 

• Section 4 provides the condition assessment methodology framework and 

assessment for each of the identified asset classes;  

• Section 5 provides METSCO’s conclusions; and 

• Section 6 summarizes METSCO’s recommendations for CWH on data collection 

improvements for continuous improvement efforts for the ACA. 
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2 Context of the ACA within AM Planning 
The ACA is a key step in developing an asset replacement strategy. By evaluating the 

current set of available data related to the condition of in-service assets comprising an 

organization’s asset portfolio, condition scores for each asset are determined. The ACA 

involves the collection, consolidation, and utilization of the results within an organizational 

AM framework to objectively quantify and manage the risks of its asset portfolio. The level 

of degradation of an asset, its configuration within the system, and its corresponding 

likelihood of failure feed directly into the risk evaluation process, which identifies asset 

candidates for intervention (i.e., replacement or refurbishment). Assets are then grouped 

into program and project scopes that are evaluated and prioritized. 

The ACA is designed to provide insights into the current state of an organization’s asset 

base, the risks associated with identified degradation, approaches to managing this 

degradation within the current AM framework, and how to best make use of these results to 

extract the optimal value from the asset portfolio going forward. 

2.1 International Standards for AM 

The following paragraphs serve as a brief introduction to the ISO standards and provide a 

brief overview of the applicability of AM standards within an entity. 

The industry standard for AM planning is outlined in the ISO 5500X series of standards, 

which encompass ISO 55000, ISO 55001, and ISO 55002. Each business entity finds itself at 

one of the three main stages along the AM journey:  

1. Exploratory stage - entities looking to establish and set up an AM system; 

2. Advancement stage - entities looking to realize more value from an asset base; and  

3. Continuous improvement stage - those looking to assess and progressively enhance 

an AM system already in place for avenues of improvement.  

Given that AM is a continuous journey, ISO 5500X remains continuously relevant within an 

organization; providing an objective, evidence-based framework against which the 

organizations can assess the managerial decisions relating to their purpose, operating 

context, and financial constraints over the different stages of their existence.1 

An asset is any item or entity that has value to the organization. This can be actual or 

potential value, in a monetary or otherwise intangible sense (e.g., public safety). The 

hierarchy of an AM framework begins with the asset portfolio, containing all known 

information regarding the assets, which sits as the fundamental core of an organization. The 

 
1 ISO 55000 – Asset management – Overview, principles and terminology 
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ACA is the procedure to turn the known condition information into actionable insights based 

on the level of deterioration. 

Around the asset portfolio, the AM system operates and represents a set of interacting 

elements that establish the policy, objectives, and processes to achieve those objectives. 

The AM system is encompassed by the AM practices – coordinated activities of the 

organization to realize maximum value from its assets. Finally, the organizational 

management organizes and executes the underlying hierarchy.1 

Figure 2-1: Relationship between key AM terms1 

 

2.2 ACA within the AM Process 

A well-executed AM strategy hinges on the ability of an organization to classify its assets via 

comprehensive and extensive data and data collection procedures. This includes but is not 

limited to: the collection and storage of technical specifications, historical asset 

performance, projected asset behaviour and degradation, the configuration of an asset or 

asset-group within the system, the operational relationship of one asset to another, etc. In 

this way, AM systems should be focused on the techniques and procedures in which data 

can be most efficiently extracted and stored from its asset base to allow for further analysis 

and insights to be made. With more asset data on hand, better and more informed decisions 
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can be made to realize greater benefits and reduce the risk across the asset portfolio 

managed by an organization.2 

AM is fundamentally grounded in a risk-based evaluation of continued value. The 

overarching goal of an AM process is to quantify all assets risk by their probability and impact 

(where possible) and then look to minimize these risks through AM operations and 

procedures. The ACA quantifies the condition of each asset under study and is an 

appropriate indicator of its failure probability. Making asset replacement decisions directly 

based on the ACA results constitutes a condition-based intervention strategy. 

AM practices can help quantify and drive strategic decisions. A better understanding of the 

asset portfolio and how it is performing within an organization will allow for optimal 

decision-making. This is largely due to best AM practices being a fundamentally risk-based 

approach, which lends it to be a structured framework for creating financial plans driven by 

data. AM practices should also have goals in mind when framing asset investments, changes 

in asset configuration, or the acquisition of new assets. This can include better technical 

compliance, increased safety, increased reliability, or increased financial performance of the 

asset base. ISO 55002 states explicitly that all asset portfolio improvements should be 

assessed via a risk-based approach prior to being implemented.2 The criticality of the asset 

determines its failure impact. A risk-based asset intervention strategy should consider both 

the probability and impact in the decision-making process. 

2.3 Continuous Improvement in the AM Process 

The application of rigorous AM processes can produce multiple types of benefits for an 

organization including, but not limited to: realized financial profits, better classified and 

managed risk among assets, better-informed investment decisions, demonstrated 

compliance among the asset base, increased public and worker safety, and corporate 

sustainability.1 

AM processes are ideally integrated throughout the entire organization. This requires a 

well-documented AM framework that is shared between all relevant agents. In this way, the 

organization stands to benefit the most from its internal resources, whether it be via 

technical experts, those operating and maintaining the assets, or those with an 

understanding of the financial operations and constraints on the organization as a whole. As 

a future-state goal, utilities and other organizations alike should strive to document their 

AM guiding principles within a Strategic Asset Management Plan (“SAMP”). The SAMP 

should be used as a guide for the organization to apply its AM principles and practices for its 

specific use case. The distribution of the SAMP should be well-publicized within an 

organization and updated on a regular basis, in order to best quantify the most current and 

 
2 ISO 55002 – Asset management – Management systems – Guidelines for the application of ISO 55001 
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comprehensive AM practices being implemented. Just as the asset base performance is 

subject to an in-depth review, the AM process and system should be reviewed with the same 

rigor.1 

AM should be regarded as a fluid process. Adopting a framework and an idealized set of 

practices does not bind the organization or restrict its agency. With time, the goal of any AM 

system is to continually improve and realize benefits within the organization through better 

management of its asset portfolio. Continually improved asset data and data collection 

procedures, updated SAMPs, and further integration into all aspects of an organization’s 

activities as it grows and changes over time should be the goal of any AM framework.2   
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3 Asset Condition Assessment Methodology 

3.1 METSCO’s Project Execution 

METSCO’s execution path in completing the ACA study is a four-phase procedure: 

1. Initial information gathering: including initial interviews with CWH staff to investigate 

system configuration and the prominence of certain asset classes, establish the 

range of available condition data sources at the beginning of the engagement, and 

confirm the key assumptions regarding these factors with CWH subject matter 

experts through a series of interviews. 

2. Database construction – activities to construct a single database of condition-

related information for each CWH asset class using the provided data sources. This 

includes consolidation of CWH’s asset inspection records, databases containing 

results of technical tests performed by CWH contractors, and the entire database 

from the Geographic Information System (“GIS”). 

3. HI and Data Availability Index (“DAI”) calculation – upon confirming the integrity of its 

condition dataset along with the accuracy of assumptions made in its preparation, 

METSCO calculated the Health Indices and DAI for all asset classes. Additional data 

sources were requested from CWH to improve the accuracy of the asset health 

calculation if applicable. 

4. Results Reporting – the final phase of the project scope was the creation of the ACA 

report.  

3.1.1 Data Sources  

To assess the demographics and establish the unit population of CWH’s system assets, 

METSCO was provided with CWH’s asset demographic data from its current GIS. The data 

came from CWH’s corporate asset registries containing information on asset vintage, 

model, and year of commissioning. The database served as the primary asset library that 

contained asset nameplate information such as age and unique identifiers. Currently, CWH 

does not record its station data in the GIS. Therefore, the station asset demographic data 

was collected through consultations with the CWH station planning team.  

To assess the condition of CWH’s system, METSCO was provided with available asset 

inspection and maintenance data for the asset classes in scope. Various sources hold 

records of CWH’s inspection and maintenance activities. Most of these data came from 

primary sources such as equipment inspection forms completed by CWH staff or 

contractors, or the results of specific tests such as the Dissolved Gas Analysis (“DGA”) for 

station power transformer oil.  
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Additionally, METSCO was provided with historical operating data for assets that require 

operating information for the HI calculation. An example of operating data used is the 

historical loading information for transformers. 

3.2 Asset Condition Assessment Methodologies 

Prior to completing an ACA, a methodology needs to be selected for the current entity. The 

four most common methodologies that can be employed to assess the condition of the 

system health include: 

1. Additive models – asset degradation factors and scores are used to independently 

calculate a score for each individual asset, with the HI representing a weighted 

average of all individual scores from 0 to 100; 

2. Gateway models – select parameters deemed to be most impactful on the asset’s 

overall functionality act as “gates” to drive the overall condition of an asset, by 

effectively “deflating” the scores of other (less impactful) components; 

3. Subtractive models – consider that a relatively Poor condition for any of several 

major assets within a broader system of assets could act as a sufficient justification 

to drive investments into the entire system; and 

4. Multiplicative models – a HI that dynamically shifts the calculation towards specific 

degradation factors, if they are a leading indicator to show that an asset is failing. 

The additive and gateway models are typically used for assessing individual assets, whereas 

the subtractive and multiplicative models are typically used for aggregate and composite 

system-level assessments. The latter models are still in an early stage and require extensive 

refinement and validation to confirm their applicability. The gateway model assigns gates to 

criteria or asset subcomponents that are difficult or expensive to replace and maintain, 

and/or are known to be a major cause of asset malfunctioning. This methodology is 

commonly used in conjunction with the additive model for major assets such as wood poles, 

where a “gate” score will act to reduce the HI due to a low recorded score for a given 

criterion. For example, if the remaining strength of a wood pole is less than 60%, the final HI 

for that asset is halved.  

In general, most distribution utilities employ an additive model with select gateway model 

elements. METSCO selected this approach when conducting the ACA, which is in alignment 

with most of CWH’s peer utilities. 

3.3 Overview of Selected Methodology 

3.3.1 Condition Parameters 

To calculate the HI for an asset, formulations are developed based on condition parameters 

that can be expected to contribute to the degradation and eventual failure of that asset. A 
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weight is assigned to each condition parameter to indicate the amount of influence the 

condition has on the overall health of the asset. Figure 3-1 exemplifies an HI formulation 

table. 

Figure 3-1: HI Formulation Components 

 

Condition parameters of the asset are characteristic properties that are used to derive the 

overall HI. Condition parameters are specific and uniquely graded to each asset class. 

Additionally, some condition parameters can be comprised of sub-condition parameters. 

For example, the oil quality condition parameter for a station power transformer is based on 

multiple sub-condition parameters such as the acidity of the oil, its interfacial tension, 

dielectric strength, and water content. 

The scale used to determine an asset’s score for a condition parameter is called the 

“condition indicator”. Each condition parameter is ranked from A to E and each rank 

corresponds to a numerical grade. In the above example, a condition score of 4 represents 

the best grade, whereas a condition score of 0 represents the worst grade.  

A – 4 Best Condition 
B – 3 Normal Wear 
C – 2 Requires Remediation 
D – 1 Rapidly Deteriorating 
E – 0 Beyond Repair 
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3.3.2 Use of Age as a Condition Parameter  

Some industry participants question the appropriateness of including age as a potential 

condition parameter for calculating asset HI values. At the core of the argument against the 

use of age in calculating asset condition, is the notion that age implies a linear degradation 

path for an asset that does not always match the actual experience in the field.  

While some assets lose their structural integrity faster than would be expected over time, 

others, such as those with limited exposure to natural environmental factors, or those that 

benefitted from regular predictive and corrective maintenance, may retain their original 

condition for a longer period of time than age-based degradation would imply. 

In recognition of the argument as to the limitations of age-based condition scoring, 

METSCO limits the instances where it relies on only age as a parameter explicitly 

incorporated into the HI formulation. In some cases, however, the limited number of 

condition parameters available for the calculation of asset health makes age a useful proxy 

for the important factors that the analysis would not otherwise capture. In other cases, such 

as when assessing the condition of complex equipment containing a number of internal 

mechanical components that degrade with continuous operation and the state of which 

cannot be assessed without destructive testing, age represents an important component 

of asset health calculation irrespective of the number of other factors that may be available 

for analysis. 

3.3.3 Final Health Index Formulation 

The final HI, which is a function of the condition scores and weightings, is calculated based 

on the following formula: 

𝐻𝐼 =  (
∑ 𝑊𝑒𝑖𝑔ℎ𝑡𝑖 ∗ 𝑁𝑢𝑚𝑒𝑟𝑖𝑐𝑎𝑙 𝐺𝑟𝑎𝑑𝑒𝑖𝑖=1  

𝑇𝑜𝑡𝑎𝑙 𝑆𝑐𝑜𝑟𝑒
)  𝑥 100% 

Where i corresponds to the condition parameter number, and the HI is a percentage 

representing the remaining life of the asset. 

A gating approach is used for condition parameters that have a significant influence on the 

health of an asset. If the condition parameter that has been flagged as a gating parameter is 

below a pre-defined threshold value, the overall HI is reduced by 50%. This approach 

enables utilities to efficiently flag severely degraded assets through the identification of 

condition parameters acknowledged to be critical indicators of overall asset health. 

3.3.4 Health Index Results 

METSCO’s assessment of asset condition uses a consistent five-point scale along the 

expected degradation path for every asset, ranging from Very Good to Very Poor. To assign 
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each asset into one of the categories, METSCO constructs an HI formulation for each asset 

class, which captures information on individual condition parameters contributing to that 

asset’s declining condition over time. Condition scores assigned to each condition 

parameter are also expressed as numerical or letter grades along with pre-defined scales. 

The final HI – expressed as a value between 0% and 100% - is a weighted sum of scores of 

individual condition parameters, with each of the five condition categories (Very Good, 

Good, Fair, Poor, Very Poor) corresponding to a numerical band. For example, the condition 

score of Very Good indicates assets with HI values between 100% and 85%, whereas assets 

found to be in a Very Poor condition score are those with calculated HI values between 0% 

and 30%. Generating an HI provides a succinct measure of the long-term health of an asset. 

Table 3-1 presents the HI ranges with the corresponding asset condition, its description as 

well as implications for maintaining, refurbishing, or replacing the asset prior to failure. 

Table 3-1: HI Ranges and Corresponding Asset Condition  

HI Score (%) Condition Description Implications 

[85-100] Very Good 
Some evidence of aging or minor 
deterioration of a limited number 

of components 
Normal Maintenance 

[70-85) Good 
Significant Deterioration of some 

components 
Normal Maintenance 

[50-70) Fair 

Widespread significant 
deterioration or serious 
deterioration of specific 

components 

Increase diagnostic testing; 
possible remedial work or 

replacement needed depending 
on the unit's criticality 

[30-50) Poor Widespread serious deterioration 

Start the planning process to 
replace or rehabilitate, 

considering the risk and 
consequences of failure 

[0-30) Very Poor Extensive serious deterioration 

The asset has reached its end-
of-life; immediately assess risk 
and replace or refurbish based 

on assessment 

 

3.4 Data Availability Index 

To put the calculation of HI values into the context of available data, METSCO 

supplemented its HI findings with the calculation of the DAI: a measure of the availability of 
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the condition parameter data for a specific asset weighted by each condition parameter to 

the HI score. The DAI is calculated by dividing the sum of the weights of the condition 

parameters available by the total weight of the condition parameters used in the HI 

formulation for the asset class. The formula is given by: 

𝐷𝐴𝐼 =  (
∑ 𝑊𝑒𝑖𝑔ℎ𝑡𝑖 ∗ 𝛼𝑖𝑖=1  

∑ 𝑊𝑒𝑖𝑔ℎ𝑡𝑖𝑖=1
)  𝑥 100% 

Where i corresponds to the condition parameter number and α is the availability of 

coefficient (=1 when data available; =0 when data unavailable)  

An asset with all condition parameter data available will have a DAI value of 100%, 

independent of the asset’s HI score. Assets with a high DAI will correlate to HI scores that 

describe the asset condition with a high degree of confidence. For distribution assets – 

typified by relatively large asset populations – if the DAI for an asset is less than 70%, a valid 

HI cannot be calculated. The subset of distribution assets without a valid HI are assigned an 

extrapolated HI value using the valid HI results for assets within the same asset class and 

ten-year age band. Similarly for station assets – typified by relatively small asset populations 

– if the DAI for an asset is less than 60%, a valid HI cannot be calculated. HI results for station 

assets are not extrapolated due to the small population. 
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4 Health Index Formulations and Results 
This section presents the developed HI formulation for each asset class, age demographics, 

the calculated scores for HI results, and the data available to perform the study. 

4.1 Distribution Assets 

This subsection introduces the calculated HI of CWH’s distribution assets. If an asset’s DAI 

is less than 70%, a valid HI cannot be calculated. These assets are placed in the “No HI” 

category and are extrapolated across the known asset population. If a condition 

parameter’s data availability is less than 30% across the asset class population, the 

degradation factor is excluded from the framework. 

4.1.1 Wood Poles 

Wood poles are an integral part of any distribution system. They are the support structures 

for the overhead distribution system. The HI for wood poles is calculated by considering a 

combination of end-of-life criteria summarized in Table 4-1. 

Table 4-1: Wood Pole HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Remaining Strength * 8 A,B,C,D,E 4,3,2,1,0 32 

Wood Rot 6 A,B,C,D,E 4,3,2,1,0 24 

Woodpecker Damage 1 A,B,C,D,E 4,3,2,1,0 4 

Crack Damage 1 A,B,C,D,E 4,3,2,1,0 4 

Insect Damage 1 A,B,C,D,E 4,3,2,1,0 4 

Other Defects 1 A,B,C,D,E 4,3,2,1,0 4 

Service Age 3 A,B,C,D,E 4,3,2,1,0 12 

*gateway applied  Total Score 84 

Wood, being a natural material, has degradation processes that are different from other 

assets in distribution systems. The most critical degradation process for wood poles 

involves biological and environmental mechanisms such as fungal decay, wildlife damage, 

and weather effects which can impact the mechanical strength of the pole. Any loss in the 

strength of the pole can present additional safety and environmental risks to the public and 

CWH. The remaining strength condition parameter is a quantitative measurement that 

provides adequate evidence of the deterioration of the operational health of the asset.  

The HI formulation for wood poles is a combination between the additive and gateway 

model; with the gateway applied to the remaining strength parameter. When the remaining 

strength for a pole is below or equal to 60%, the final HI for that pole is reduced by half. CSA 
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standard C22.3 no. 1 requires that any pole with a remaining strength less than or equal to 

60% of its design strength be replaced or reinforced3. 

Additional condition parameters include service age, wood rot presence, and mechanical 

defects. The industry’s best practices also include the leaning of wood poles as a condition 

parameter. However, due to insufficient “out of plumb” data (13% DAI), it was disregarded 

in the formulations. A visual inspection record notes the degree of wood rot/decay 

developed on the pole’s external surface, internal cross-section, and cross-arm sections. 

The presence of wood rot signifies there is a high moisture content surrounding the pole 

and impacts the pole’s strength. Additionally, visual inspections note for the following 

mechanical defects found on wood poles: 

• Grounding issues; 
• Crossarm issues; 
• Insect / Woodpecker Damage; 
• Fire/ Lightning Damage; and 
• Cracking. 

 
CWH owns 1,628 wood poles within its service territory. The installation date is known for 

the entirety of the in-service population. Figure 4-1 presents the age distribution for in-

service wood poles. 

Figure 4-1: Wood Poles Age Demographics  

 

 
3 Overhead Systems, CAN/CSA C22.3 No.1-15, 2015 



 

Centre Wellington Hydro Asset Condition Assessment 

 

   

METSCO Energy Solutions #215; 
2550 Matheson Blvd. E, 
Mississauga, ON, L4W 4Z1 

Phone: 905–232–7300 
Website: metsco.ca 

 

P a g e  | 33 

 

CWH’s pole maintenance and nameplate data were used to calculate the HI based on the 

criteria provided in Table 4-1. As shown in Figure 4-2, a valid HI was calculated for 59% of 

the wood poles. 

Figure 4-2: Wood Pole HI Results 

 

To complete the full analysis, the HI for the remaining 41% of poles has been extrapolated 

based on the HI distribution with a valid HI score within each ten-year age group. The overall 

extrapolated HI distribution for wood poles is presented in Figure 4-3. Most of the poles are 

either in Fair, Good or Very Good condition, with around 25% of the total population being 

in Poor or Very Poor condition.  These assets should be further assessed by CWH to identify 

if any action, such as refurbishment or replacement is required for any of the identified Poor 

and Very Poor assets.  
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Figure 4-3: Extrapolated Wood Pole HI Results 

 

The availability of data related to the degradation factors varies from one factor to another. 

Table 4-2 shows the degradation factors as well as the associated data availability index. 

The overall average DAI for wood poles is 64%. 

Table 4-2: Wood Poles' Condition Parameters' Data Availability 

Condition Parameter % of Assets with Data 

Remaining Pole Strength 59% 

Wood Rot 56% 

Woodpecker Damage 59% 

Crack Damage 59% 

Insect Damage 59% 

Other Defects 59% 

Service Age 100% 
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4.1.2 Concrete Poles 

Like wood poles, concrete poles support the overhead distribution system. Concrete 

poles have significantly greater strength than typical wood poles and have a longer service 

life. However, concrete poles are very heavy and are costlier to transport and install, hence 

fewer are in-service compared to wood poles. Since only the assets service age is available 

for CWH’s concrete poles and no other condition parameters were available, a HI for 

concrete poles was not calculated. The industry’s best practices include considering 

corrosion of rebars, defects, and the pole being out of plumb when evaluating a concrete 

pole’s health state. Instead an age assessment was undertaken for the poles, Additionally 

end of life (“EOL”) analysis was carried out, with the typical useful life (“TUL”) of a concrete 

pole being identified as 60 years4. Data related to the service age of concrete poles are 

available for all assets, meaning that the average DAI for concrete poles is 100%.  

CWH owns 35 concrete poles within its service territory. The installation date is known for 

the total in-service population. Figure 4-4 presents the age distribution for concrete poles. 

All the assets are below their TUL and will not reach their end of useful life within the next 

five years. 

Figure 4-4: Concrete Pole Age Demographics  

 

Through the EOL analysis, all 35 concrete poles are below their TUL and zero poles are at 

or past their TUL or will reach their end of useful life within the next five years.  

 
4 Asset Depreciation Study for the Ontario Energy Board - Kinectrics Inc. 
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4.1.3 Overhead Primary Conductors 

Overhead conductors transmit electricity from substations to customer premises and are 

supported by poles. The HI for the overhead primary conductor is calculated by considering 

a combination of end-of-life criteria summarized in Table 4-3. 

Table 4-3: Overhead Primary Conductor HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Service Age 5 A,B,C,D,E 4,3,2,1,0 20 

Small Conductor Risk 5 A,E 4,0 20 

Total Score 40 

The condition parameters used in the HI formulation are based on the industry’s best 

practices for health state evaluation. In relation to the small conductor risk, 4CU and 6CU 

conductors are considered small-sized conductors with an elevated risk of degradation. 

Although laboratory tests are available to determine the tensile strength and assess the 

remaining useful life of conductors, distribution line conductors rarely require testing. An 

appropriate proxy for the tensile strength of the conductor and to determine the remaining 

life of the asset is the use of service age. 

CWH owns approximately 79.2 km of the overhead primary conductor within its service 

territory, with 82% of the conductor having age data found in CWH’s GIS. Figure 4-5 

presents the overall overhead primary conductor age demographics. 

Figure 4-5: Overall  Overhead Primary Conduct or Age Demographics 
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As shown in Figure 4-6, a valid Health Index was calculated for 81% of the conductors.  

Figure 4-6: Overhead Primary Conductor  HI Results 

 

To complete the full analysis, the Health Index for the remaining 19% has been extrapolated 

based on the Health Index distribution of the asset population with a valid Health Index 

score. Most of the primary conductors are in Very Good and Good condition with 

approximately 1% in Poor and Very Poor condition. The overall Health Index for overhead 

primary conductors is illustrated in Figure 4-7. 
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Figure 4-7: Extrapolated Overhead Primary Conductor HI Results  

 

The availability of data is very high for both condition parameters considered in the analysis. 

Table 4-4 shows the data availability index for each degradation factor.  The average DAI for 

the overhead conductor is 91%.  

Table 4-4: Overhead Conductor's Condition Parameters' Data Availability 

Condition Parameter % of Assets with Data 

Service Age 82% 

Small Conductor Risk 100% 
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4.1.4 Underground Primary Cables 

Like overhead conductors, underground cables also transmit electricity along the electrical 

distribution system; however, they are located below ground. All underground cables 

operated by CWH are XLPE cables. The HI for the overhead primary conductor is calculated 

by considering a combination of end-of-life criteria summarized in Table 4-5.  

Table 4-5: Underground Primary Cable HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Service Age 10 A,B,C,D,E 4,3,2,1,0 40 

Outage Records in Last 5 Years 8 A,B,C,D,E 4,3,2,1,0 32 

Total Score 72 

The industry’s best practices include the above condition parameters as well as field testing, 

loading history, concentric neutral condition, and splice and termination. However, CWH do 

not currently undertake all these testing methodologies, and therefore these condition 

parameters have been omitted when calculating the HI.  

Compared to overhead lines, underground cables can be more reliable since they are not 

exposed to severe weather conditions, tree contacts, or foreign interference. However, the 

underground cables are more expensive and are one of the more challenging assets in 

electricity systems from a condition assessment and AM viewpoint. Several test techniques 

such as partial discharge (“PD”) and water tree diagnostic testing have become available 

over recent years to identify the condition and performance of the asset class. Some tests 

can be destructive to the asset and hence are used less frequently. Accordingly, the 

preference is given to non-destructive testing. In the absence of test results, the cable age 

and the historical outage data are used for medium-term and long-term planning to predict 

quantities of cables that are expected to reach end-of-life. 

CWH owns approximately 82 km of underground primary cable within its service territory. 

CWH’s GIS contains the cable installation year for all its cables. Figure 4-8 presents the total 

length of underground primary cables for each age band. 
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Figure 4-8: Overall  Underground Primary Cable Age Demographics  

 

As shown in Figure 4-9, a valid Health Index was calculated for over 98% of the cables.  

Figure 4-9: Underground Primary Cable HI Results 

 

To complete the full analysis, the Health Index for the remaining ~2% has been extrapolated 

based on the Health Index distribution of the asset population with a valid Health Index 

score. Most of the primary cables are in Very Good and Good condition. A little over one 
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percent of primary cables are in Poor condition, with none being deemed Very Poor. The 

overall Health Index for underground primary cables is illustrated in Figure 4-10. 

Figure 4-10: Extrapolated Underground Primary Cable HI Results 

 

The availability of data is very high for both condition parameters considered in the analysis. 

Table 4-6 shows the data availability index for each condition parameter. The average DAI 

for underground primary cable is 99%.  

Table 4-6: Underground Primary Cable's Condition Parameters' Data Availability 

Condition Parameter % of Assets with Data 

Service Age 100% 

Outage Records in Last 5 Years 98% 
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4.1.5 Pole Mount Transformers 

Overhead (pole mount) transformers are installed on service poles above ground with the 

primary function to step down power from the medium-voltage distribution system to the 

voltage rating for customer use. The HI for pole mount transformers is calculated by 

considering a combination of end-of-life criteria summarized in Table 4-7. 

Table 4-7: Pole Mount Transformer HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Service Age 3 A,B,C,D,E 4,3,2,1,0 12 

Peak Loading 3 A,B,C,D,E 4,3,2,1,0 12 

Infrared Scanning 4 A,B,C,E 4,3,2,0 16 

Total Score 40 

In addition to service age, peak loading and infrared scanning is used as a condition 

parameter. CWH undertake IR scanning on all its transformers on an annual basis and if any 

issues are detected, CWH keeps a record and takes appropriate action to mitigate any risk.  

The IR scanning have four parameters, no issues detected, beginning of a fault, typical 

overheating, dangerous overheating. CWH carry out IR scanning of their assets on an annual 

basis. If no issues are detected it is assumed the asset is in good condition.  With respect to 

the peak loading condition parameter, load unbalances or peak loading reduces the useful 

life of a distribution transformer. 

CWH owns 297 pole mount transformers.  Of these 241 are single-phase pole mount 

transformers. Installation dates are known for almost 100% of the total in-service 

population. For unknown installation dates, the age is estimated to be the average age of in-

service pole mount transformers. Figure 4-11 presents the age distribution for pole-mount 

transformers. 
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Figure 4-11: Single-phase Pole Mount Transformer Age Demographics 

 

CWH owns 56 three-phase pole mount transformers within its service territory. The 

installation dates were known for the entire three-phase pole mount transformer 

population. Figure 4-12 presents the age distribution for three-phase pole-mount 

transformers. 

Figure 4-12: Three-phase Pole Mount Transformer Age Demographics  
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CWH’s nameplate information and operating loading data were used to calculate the HI 

based on the criteria listed in Table 4-7. A valid HI was calculated for all of the single-phase 

overhead transformers, as can be seen in Figure 4-13.  Most of the single-phase pole mount 

transformers are in a Good condition or better. Only five single-phase pole mount 

transformers are in a Poor condition. 

Figure 4-13: Single-phase Pole Mount Transformer HI Results 

 

A valid HI was calculated for all the three-phase overhead transformers. As can be seen in 

Error! Not a valid bookmark self-reference., most three-phase pole mount transformers 

are in a Very Good or Good condition. Only two three-phase pole mount transformers are 

considered to be in Poor condition. 
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Figure 4-14: Three-phase Pole Mount Transformer HI Results 

 

The availability of data is very high for both condition parameters considered in the analysis. 

Table 4-8 shows the data availability index for each condition parameter. The average DAI 

for pole mount transformer is 100%.  

Table 4-8: Pole Mount Transformers’  Condition Parameters' Data Availability 

Condition Parameter % of Assets with Data 

Service Age 100% 

Peak Loading 99% 

Infrared Scanning 100% 
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4.1.6 Pad Mount Transformers 

Pad mount distribution transformers are utilized for similar functionalities as pole-mount 

transformers. They step down power from the medium-voltage distribution system to the 

final utilization voltage for the customer; however, they are located on the ground level.  

The HI for underground distribution transformers is calculated by considering a 

combination of end-of-life criteria summarized in Table 4-9. 

Table 4-9: Underground Distribution Transformer HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Visual Inspection 4 A,B,C,D,E 4,3,2,1,0 16 

Service Age 3 A,B,C,D,E 4,3,2,1,0 12 

Peak loading 3 A,B,C,D,E 4,3,2,1,0 12 

Total Score 40 

Visual inspections identify defects related to the presence of oil leaks, vegetation 

interference, presence of rust on the components, and evidence of animal intrusion.  

Additionally, peak loading and service age are used as condition parameters.  

CWH owns 466 single-phase pad mount transformers within its service territory. 

Installation dates were provided for the entire asset population. Figure 4-15 presents the 

age distribution for single-phase pad mount transformers. 

Figure 4-15: Single-phase Pad Mount Transformer Age Demographics 
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CWH owns 113 three-phase pad mount transformers within its service territory. Installation 

dates were provided for the entire asset population. Figure 4-16 presents the age 

distribution for three-phase pad mount transformers. 

Figure 4-16: Three-phase Pad Mount Transformer Age Demographics  

 

CWH’s transformer maintenance records, nameplate information , and operational loading data were used to calculate 
the HI results based on the criteria provided in Table 4-9. The HI distribution for single-phase pad mount transformers 

is presented in Figure 4-17 and Figure 4-18, while the HI distribution for three -phase pad mount transformers is 

presented in As illustrated in Figure 4-20, most of the three-phase pad mount transformer 
population are in Very Good or Good condition. 

Figure 4-19 and Figure 4-20. 



 

Centre Wellington Hydro Asset Condition Assessment 

 

   

METSCO Energy Solutions #215; 
2550 Matheson Blvd. E, 
Mississauga, ON, L4W 4Z1 

Phone: 905–232–7300 
Website: metsco.ca 

 

P a g e  | 48 

 

Figure 4-17: Single-phase Pad Mount Transformer HI Results 

 

To complete the full analysis, the HI for the remaining population (16%) of single-phase pad 

mount transformers was extrapolated based on the HI distribution of the asset population 

with a valid HI score. As illustrated in Figure 4-18, most of the single-phase pad mount 

transformer population are in Very Good or Good condition.  

Figure 4-18: Extrapolated Single-phase Pad Mount Transformers HI Results  
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As illustrated in Figure 4-20, most of the three-phase pad mount transformer population 
are in Very Good or Good condition. 

Figure 4-19: Three-phase Pad Mount Transformer HI Results 

 

To complete the full analysis, the HI for the remaining population (16%) was extrapolated 

based on the HI distribution of the asset population with a valid HI score.  

Figure 4-20: Extrapolated Three-phase Pad Mount Transformers HI Results  
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The availability of data is very high for all three condition parameters considered in the 

analysis. Table 4-10 shows the data availability index for each condition parameter. The 

average DAI for pad mount transformer is 93%.  

Table 4-10: Pad Mount Transformers’ Condition Parameters' Data Availability 

Degradation Factor % of Assets with Data 

Service Age 100% 

Peak Loading 97% 

Visual Inspection 85% 
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4.1.7 Distribution Switches 

CWH’s distribution switch types include fused, solid, and air-break switches. Air-break 

switches are operated to sectionalize the circuit during a restoration procedure by breaking 

all three phases of load with a single operation and are operated manually. Fused switches 

provide over-current protection during overload conditions or short circuits. The HI for 

overhead switches is calculated by considering a combination of end-of-life criteria 

summarized in Table 4-11. 

Table 4-11: Distribution Switch HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Service Age 4 A,B,C,D,E 4,3,2,1,0 16 

Infrared Scanning 4 A,B,C,E 4,3,2,0 16 

Total Score 32 

In addition to service age, the industry’s best practices also include using the conditions of 

insulators, blades, and the operating mechanism in HI formulation. However, due to the 

unavailability of information relating to these condition parameters, they were omitted 

from the formulation. IR scan results represent an important condition parameter for 

condition assessment of overhead switches since they identify hotspots (i.e., high 

temperatures) on the asset. Assets operating continuously at high temperatures can cause 

accelerated degradation of the asset and may experience premature failure. CWH carry out 

IR scanning of their distribution switches on an annual basis. Additionally, in this case, the 

TUL of an overhead switch is 45 years4 and is used in determining the service age condition. 

CWH owns 379 distribution switches within its service territory. Nearly the entirety of the 

distribution switches’ population (99%) has known installation dates. For assets with 

unknown installation dates, the assumption made was to use the average age of distribution 

switches with known installation dates. Figure 4-21 presents the age distribution for 

distribution switches to show an approximate representation of the age distribution. 

Approximately 2% of the assets are above their TUL and another 2% will reach their end of 

useful life within the next five years. 
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Figure 4-21: Distribution Switch Age Demographics 

 

CWH’s service age records were used to calculate the HI results based on the criteria 

provided in Table 4-11. A valid HI was calculated for 99% of the distribution switches, as 

shown in Figure 4-22. 

Figure 4-22: Distribution Switch HI Results 

 

To complete the full analysis, the HI for the remaining population was extrapolated based on 

the HI distribution of the asset population with a valid HI score. As shown in Figure 4-23, 
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most switches are in Very Good or Good condition, with 16% of distribution switches in Fair 

condition. Only 1% of switches are in Poor or Very Poor condition.  

Figure 4-23: Extrapolated Distribution Switch HI Results  

 

The availability of data is very high for the two condition parameters considered in the 

analysis. Table 4-12 shows the data availability index for each condition parameter. The 

average DAI for distribution switches is almost 100%.  

Table 4-12: Pad Mount Transformers’ Condition Parameters' Data Availability  

Degradation Factor % of Assets with Data 

Service Age 99% 

Infrared Scanning 100% 
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4.2 Station Assets 

This subsection introduces the calculated HI of CWH’s station assets. If an asset’s DAI is less 

than 60%, a valid HI cannot be calculated. These assets are placed in the “No HI” category 

and are not extrapolated due to low volume of assets. In CWH’s case two substations have 

not had maintenance performed recently due to CWH’s maintenance cycles. However, the 

assets on these two stations have assets that are relatively new and are considered to be in 

Very Good and Good condition. If a degradation factor’s data availability is less than 30% 

across the asset class population, the degradation factor is excluded from the framework.    

4.2.1 Power Transformers 

Power transformers are key station assets owned by CWH that are used to step down the 

voltage from the 44-kV sub-transmission system to distribution levels. Computing the HI 

for a power transformer requires the combination of various end-of-life criteria for its 

components. Table 4-13 summarizes the HI formulation used for oil-type power 

transformers. The HI score for a transformer is composed of eighteen condition 

parameters, each of which represents an aspect of a power transformer with a direct impact 

on the operational health of the asset.  
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Table 4-13: Power Transformer HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Dissolved Gas Analysis 10 A,B,C,D,E 4,3,2,1,0 40 

Service Age 6 A,B,C,D 4,3,2,1 24 

Load History 10 A,B,C,D,E 4,3,2,1,0 40 

Insultation Power Factor 10 A,B,C,D,E 4,3,2,1,0 40 

Oil Quality 8 A,C,E 4,2,0 32 

Insulation Resistance 4 A,B,C,D,E 4,3,2,1,0 16 

Dissipation Factor 4 A,B,C,D,E 4,3,2,1,0 16 

Turns Ratio Test 4 A,B,C,D,E 4,3,2,1,0 16 

Winding Resistance  4 A,B,C,D,E 4,3,2,1,0 16 

Gaskets and Seals 
Condition 

1 A,C,E 4,2,0 4 

Cooling Equipment 
Condition 

2 A,C,E 4,2,0 8 

Bushing Condition 5 A,C,E 4,2,0 20 

Gas Pressure Relief and 
Gas Pressure Relay 
Condition 

1 A,C,E 4,2,0 4 

Control Condition 1 A,C,E 4,2,0 4 

Tap Changer Condition 1 A,C,E 4,2,0 4 

Grounding Condition 1 A,C,E 4,2,0 4 

Oil Level 1 A,C,E 4,2,0 4 

Gauges Condition 1 A,C,E 4,2,0 4 

Total Score 296 

By performing the dissolved gas analysis (“DGA”), it is possible to identify internal faults, 

partial discharge, low-energy sparking, severe overloading, and overheating in the 

insulating medium. Insulation power factor measurements are an important source of data 

to monitor transformer and bushing conditions. Lower scores for one or a combination of 

these condition parameters strongly indicate progressed degradation of the asset, hence 

their larger weights.  

Power transformer peak loading is a good indication of loss of insulation life. The rate of 

insulation degradation is directly related to the operating temperature which is directly 

related to transformer loading levels. The peak loading level of the transformers is 

expressed in a percentage of the nameplate rating. CWH collects the substation load history 

monthly, recording the monthly peak.  

Besides the condition parameters listed in Table 4-13, the industry’s best practices for HI 

formulation include degree of polymerization as degradation factors. Due to the 

unavailability of the necessary data, the degradation factor wasn’t included in the 

formulation. 
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CWH owns six power transformers. The installation years of the entire power transformers 

population are known. Figure 4-24 presents the age profile of power transformers in-

service. 

 

Figure 4-24: Power Transformer Age Demographics 

 

CWH’s power transformer inspections, test results, service age, and loading history were 

used to calculate the HI based on the criteria provided in Table 4-13. The HI distribution for 

the in-service power transformers is presented in Figure 4-25. All the power transformers 

are in Very Good or Good condition. The average HI of power transformers is 82%, which is 

considered Good. For the power transformer that a HI could not be calculated, this asset 

was installed in 2019 and has not had a full inspection and maintenance performed yet. 

However, as it is a relatively new asset it could be considered as being in Very Good 

condition. 
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Figure 4-25: Power Transformer HI Results 

 

DGA can be a leading indicator as to how the power transformer’s internal condition is 

before experiencing unfavorable results. Figure 4-26 illustrates the DGA results for CWH’s 

power transformers. Three power transformers are in fair condition based on the DGA 

results which may require follow-up investigation even though their overall HI are classed as 

Very Good or Good. 

Figure 4-26: Power Transformers DGA Analysis Results  
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The availability of data for power transformers is high with an average DAI of 82%. Table 

4-14 shows the data availability index for each condition parameter.  

Table 4-14: Power Transformers’ Condition Parameters' Data Availability  

Condition Parameter 
% of Assets with 

Data 

Dissolved Gas Analysis (DGA) 83% 

Service Age 100% 

Load History 100% 

Insultation Power Factor 100% 

Oil Quality 83% 

Insulation Resistance 67% 

Dissipation Factor 50% 

Turns Ratio Test 67% 

Winding Resistance 67% 

Gaskets and Seals Condition 67% 

Cooling Equipment Condition 67% 

Bushing Condition 67% 

Gas Pressure Relief and Gas Pressure Relay 
Condition 

67% 

Control Condition 67% 

Tap Changer Condition 67% 

Grounding Condition 67% 

Oil Level 100% 

Gauges Condition 67% 
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4.2.2 Station Switchgear 

Station switchgear consists of breakers, fuses, and switches that control and regulate the 

current flowing through the distribution system. During a fault, the switchgear can isolate 

and clear the fault. It is also used to de-energize equipment during maintenance and testing. 

The details of the HI formulation are summarized in Table 4-15. 

Table 4-15: Switchgears HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Enclosure & Components 3 A,C,E 4,2,0 12 

Control & Operating Mechanism 3 A,C,E 4,2,0 12 

Overall Condition 3 A,C,E 4,2,0 12 

Insulation Resistance 4 A,B,C,D,E 4,3,2,1,0 16 

Total Score 52 

 

As well as the mentioned degradation factors found in Table 4-15, other degradation factors 

used by the industry are breaker truck condition, time/travel tests, contact resistance tests, 

vacuum bottle integrity. However, these degradation factors were not included in the 

formulation due to insufficient data. 

CWH owns five station 4.16kV switchgears across five of their six stations.  The installation 

years for the entire station switchgears population are known. Figure 4-27 presents the age 

profile of station switchgears in-service. 

Figure 4-27: Switchgears Age Demographics  
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CWH’s inspection and maintenance records were used to calculate the HI based on the 

criterium listed in Table 4-15. The HI distribution of station switchgear is presented in Figure 

4-28. Two out of the three switchgears with a valid HI were assessed to be in Very Good 

condition, while the remaining switchgear was assessed to be in Good condition. 

Figure 4-28: Switchgear HI Results 

 

The availability of data related to the degradation factors varies from one factor to another. 

Table 4-16 shows the degradation factors as well as the associated data availability index. 

The overall average DAI for station switchgears is 69%. 

Table 4-16: Station Switchgears’ Condition Parameters' Data Availability  

Condition Parameter 
% of Assets with 

Data 

Enclosure & Components 60% 

Control & Operating Mechanism 60% 

Overall Condition 100% 

Insulation Resistance 60% 
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4.2.3 Reclosers 

Reclosers are electrical devices that operate automatically during a fault. All CWH’s 

stations, except Elora MS-2, have G&W Viper St vacuum reclosers in pad mount whereas 

Elora MS-2 has Nova-TS single reclosers. The reclosers protect other electrical assets from 

damage due to short-circuit current. They operate when a fault is detected and can be 

programmed to automatically restore the connection once the fault is cleared or can be 

reset manually based on the severity of the fault. Reclosers are equipped with a control unit 

for single or multi-shot reclosing of the feeder.  

Computing the HI of a recloser considers end-of-life criteria for its various components. 

Each criterion represents a factor critical in determining the component’s condition relative 

to potential failure. The HI for reclosers is calculated by considering a combination of test 

results, number of operations, and visual inspections as summarized in Table 4-17. 

Table 4-17: Recloser HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Control & Operating Mechanism 1 A,C,E 4,2,0 4 

Contacts Condition 1 A,C,E 4,2,0 4 

Bushings 1 A,C,E 4,2,0 4 

Connections & Terminals 1 A,C,E 4,2,0 4 

Tank & Head Casting Condition 1 A,C,E 4,2,0 4 

Grounding 1 A,C,E 4,2,0 4 

Overall Condition 3 A,C,E 4,2,0 12 

Counter Reading 1 A,B,C,D,E 4,3,2,1,0 4 

Contact Resistance 2 A,B,C,D,E 4,3,2,1,0 8 

Insulation Resistance 4 A,B,C,D,E 4,3,2,1,0 16 

Total Score 64 

Maintenance tests, such as the contact resistance test and insulation resistance test, are 

weighted among the highest because they are considered the best indicator of the asset’s 

condition and performance. 

Besides the condition parameters listed in Table 4-17, the industry’s best practices for HI 

formulation include counter reading, and timing/travel tests as degradation factors. Due to 

the unavailability of the necessary data, the three degradation factors were not included in 

the formulation. 

CWH has 24 reclosers within its stations. The age of the reclosers is known for the total 

population. Figure 4-29 presents the age distribution for reclosers. 
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Figure 4-29: Recloser Age Demographics  

 

CWH’s maintenance records, operation data, and nameplate information were used to 

calculate the Health Index based on the criteria provided in Table 4-17. A valid HI was 

calculated for 75% of the total population, as shown in Figure 4-30. Fifteen of the eighteen 

reclosers with a valid HI are in Very Good condition, while the remaining three are in Good 

condition.   

Figure 4-30: Reclosers HI Results 
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The availability of data related to the degradation factors varies from one factor to another. 

Table 4-18 shows the degradation factors and the associated data availability index. The 

overall average DAI for reclosers is 77%. 

Table 4-18: Reclosers’ Condition Parameters' Data Availability  

Condition Parameter 
% of Assets with 

Data 

Control & Operating Mechanism 67% 

Contacts Condition 67% 

Bushings 67% 

Connections & Terminals 67% 

Tank & Head Casting Condition 50% 

Grounding 67% 

Overall Condition 100% 

Counter Reading 100% 

Contact Resistance 67% 

Insulation Resistance 50% 
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4.2.4 Station Switches (44 kV) 

Station switches provide isolation and can make or break load. This ACA includes the 44 kV 

station switches. Table 4-19 summarizes the HI formulation and condition parameter used 

for assessing CWH’s station switches. 

Table 4-19: Station Switch HI Formulation 

Condition Parameter Weight Ranking 
Numerical 

Grade 
Max Score 

Power Train Drive Assembly 4 A,C,E 4,2,0 16 

Contacts 2 A,C,E 4,2,0 8 

Connectors 4 A,C,E 4,2,0 16 

IR Scanning 3 A,B,C,E 4,3,2,0 12 

Insulators/Porcelains 3 A,C,E 4,2,0 12 

Foundation/Support Steel/Grounding 3 A,C,E 4,2,0 12 

Contact Resistance 3 A,B,C,D,E 4,3,2,1,0 12 

Total Score 88 

 

CWH owns six 44 kV station switches within its stations. The installation date is known for 

the entire population. The age distribution for station switches is shown in Figure 4-31.  

As well as the mentioned degradation factors found in Table 4-19, other degradation factors 

used by the industry are switch operator controls and insulation resistance. However, these 

degradation factors were not included in the formulation due to insufficient data. 

Figure 4-31: Station Switch (44 kV) Age Demographics 
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The HI distribution for in-service 44 kV station switches is presented in Figure 4-32. Two 44 

kV station switches have valid HI’s, one of which is deemed to be in Good condition while the 

other is in Very Good condition.  

Figure 4-32: 44 kV Station Switches HI Results  

 

Table 4-20 shows the degradation factors as well as the associated data availability index. 

The availability of data related to the degradation factors is relatively low for all degradation 

factors associated with 44 kV station switches. The overall average DAI for 44 kV station 

switches is 40%. 

Table 4-20: 44 kV Station Switches’ Condition Parameters' Data Availability  

Condition Parameter 
% of Assets with 

Data 

Power Train Drive Assembly 33% 

Contacts 33% 

Connectors 33% 

IR Scanning 100% 

Insulators/Porcelains 33% 

Foundation/Support 
Steel/Grounding 

33% 

Contact Resistance 33% 
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4.2.5 Station Service Transformers 

Station service transformers supply power to auxiliary equipment in the station including 

lights and security systems. Often, these assets can be encased in enclosures and are 

difficult to assess or read the nameplate without taking an outage. Table 4-21 summarizes 

the HI formulation used by METSCO to assess CWH’s station service transformers. 

Table 4-21: Station Service Transformer HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Service Age 3 A,B,C,D 4,3,2,1 12 

Insulation Resistance 4 A,B,C,D,E 4,3,2,1,0 16 

Turns Ratio Test 4 A,B,C,D,E 4,3,2,1,0 16 

Winding Resistance 4 A,B,C,D,E 4,3,2,1,0 16 

Bushing Condition 2 A,C,E 4,2,0 8 

Grounding Condition 2 A,C,E 4,2,0 8 

Total Score 76 

Besides the condition parameters listed in Table 4-19, the industry’s best practices for HI 

formulation include dissipation factor, connection condition, and enclosure condition as 

degradation factors. Due to the unavailability of the necessary data, the four degradation 

factors were not included in the formulation. 

CWH owns six station service transformers. Installation dates are known for all the station 

service transformers. The age distribution of the station service transformer is illustrated in 

Figure 4-33. 

Figure 4-33: Station Service Transformer Age Demographic  
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The HI distribution for the in-service station service transformer is presented in Figure 4-34. 

Three station service transformers’ conditions could be assessed, one of which was 

considered to be in Good condition while the other two were deemed Fair. 

 

Figure 4-34: Station Service Transformer HI Results  

 

Table 4-22 shows the degradation factors as well as the associated data availability index. 

The availability of data related to the degradation factors varies between degradation 

factors. The overall average DAI for station service transformers is 58%. 

Table 4-22: Station Service Transformers’ Condition Parameters' Data Availability  

Condition Parameter 
% of Assets with 

Data 

Service Age 100% 

Insulation Resistance 67% 

Turns Ratio Test 50% 

Winding Resistance 33% 

Bushing Condition 50% 

Grounding Condition 50% 
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4.2.6 Station Power Cables 

Station power cables are a key part of the medium-voltage system. Station power cables 

could either be cables that carry the entire phase load for the feeder, connect the feeders to 

the ground, or are connected to power transformers. Degradation modes of power cables 

include thermal and electrical degradation of the insulation. The insulation resistance test 

helps find crushed insulation, terminal spacing problems, stray wire strands or braided 

shielding, and conductive or corrosive contaminants around the cables. Table 4-23 

summarizes the HI formulation used to assess CWH’s station power cables. 

Table 4-23: Station Power Cable HI Formulation 

Condition Parameter Weight Ranking Numerical Grade Max Score 

Insulation Resistance 10 A,B,C,D,E 4,3,2,1,0 40 

Service Age 10 A,B,C,D,E 4,3,2,1,0 40 

Loading History 5 A,B,C,D,E 4,3,2,1,0 20 

Total Score 100 

 

As well as the mentioned degradation factors found in Table 4-23, other degradation factors 

used by the industry are cable failure statistics, field/laboratory testing, condition of 

concentric neutral, visual inspection of splice and termination, and condition of 

armor/sheath/jacket. However, these degradation factors were not included in the 

formulation due to insufficient data. 

CWH owns 29 station power cables. Installation dates are known for the entire population. 

The age distribution of station power cables is illustrated in Figure 4-35. 
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Figure 4-35: Station Power Cable Age Demographics 

 

The HI for station power cables is presented in Figure 4-36. The entire population of power 

cables has a valid HI. Of the 29 station power cables with a valid HI, 16 are in Very Good 

condition, seven are in Good condition, and the remaining six are in Fair condition.  

Figure 4-36: Station Power Cable HI Results  

 

Table 4-24 shows the degradation factors as well as the associated data availability index. 

The availability of data related to the degradation factors varies between degradation 

factors but is generally sufficient. The overall average DAI for station power cables is 84%. 
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Table 4-24: Station Power Cables’  Condition Parameters' Data Availability  

Condition Parameter 
% of Assets with 

Data 

Service Age 100% 

Loading History 62% 

Insulation Resistance 79% 
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4.2.7 Station Facilities 

The integrity of the station building, fence, gate, and yard contribute to the safety of the 

station and the performance of the assets therein. The HI for station facilities is calculated 

by using the visual inspection results from monthly station inspections. Table 4-25 

summarizes the HI formulation for station facilities. 

Table 4-25: Station Building HI Formulation 

Condition Parameter Weight Ranking 
Numerical 

Grade 
Max Score 

Building – Signage 1 A,E 4,0 4 

Building – HVAC 2 A,E 4,0 8 

Fence – Condition 3 A,E 4,0 12 

Fence – Tampering 3 A,E 4,0 12 

Fence – Coverage 3 A,E 4,0 12 

Fence – Signage 1 A,E 4,0 4 

Fence – Grounding 2 A,E 4,0 8 

Gate Operational 3 A,E 4,0 12 

Yard – Condition 1 A,E 4,0 4 

Yard – Debris 1 A,E 4,0 4 

Total Score 80 

 

CWH owns six stations within its service territory. The age of all station facilities is known. 

Figure 4-37 presents the age distribution of these stations. 

Figure 4-37: Station Age Demographics 
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CWH’s maintenance records were used to calculate the HI based on the criteria listed in 

Table 4-25. The HI distribution for station facilities is presented in Figure 4-38. All of the 

population are in Very Good condition.  

Figure 4-38: Station Facility HI Results  

 

Table 4-26 shows the data availability index for each condition parameter. The availability of 

data is very high for most condition parameters considered in the analysis. The average DAI 

for station facilities is 90%.  

Table 4-26: Station Facilities’  Condition Parameters' Data Availability 

Condition Parameter 
% of Assets with 

Data 

Building - Signage 33% 

Building - HVAC 33% 

Fence - Condition 100% 

Fence - Tampering 100% 

Fence - Coverage 100% 

Fence - Signage 100% 

Fence - Grounding 100% 

Gate Operational 100% 

Yard - Condition 100% 

Yard - Debris 100% 
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4.2.8 Protection Relays 

The function of protection relays in distribution systems is to detect abnormal operating 

conditions and initiate a recloser trip to isolate faulty circuits from healthy circuits. 

Protection relays obtain their input from instrument transformers, process the information, 

and automatically take corrective action with adequate speed and selectivity. Table 4-27 

summarizes the methodology and condition parameters used to generate the Health Index 

for protective relays. 

Table 4-27: Protection Relays HI Formulation 

Condition Parameter Weight Ranking 
Numerical 

Grade 
Max Score 

Service Age 4 A,B,C,D,E 4,3,2,1,0 16 

Defect and Test Reports 4 A,B,C,D,E 4,3,2,1,0 16 

Total Score 32 

 

As well as the mentioned degradation factors found in Table 4-27, other degradation factors 

used by the industry are visual inspections, mean time between failures, non-discretionary 

obsolescence, and discretionary obsolescence. However, these degradation factors were 

not included in the formulation due to insufficient data. 

CWH operates 18 protection relays among their stations. The installation dates for all 

protection relays are known. Figure 4-39 shows the age distribution of protection relays. 

Figure 4-39: Protection Relay Age Demographics 
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The service age and performance reports were used to calculate the HI of protection relays, 

as Table 4-27 shows. Eleven of eighteen protection relays have a valid calculated HI, all of 

which were placed in the Very Good category. Figure 4-40 presents the HI distribution for 

protection relays.  

Figure 4-40: Protection Relays HI Results 

 

Table 4-28 shows the degradation factors as well as the associated data availability index. 

The availability of data related to the degradation factors varies between the two 

degradation factors. The overall average DAI for protection relays is 81%. 

Table 4-28: Protection Relays’  Condition Parameters' Data Availability 

Condition Parameter % of Assets with Data 

Service Age 100% 

Defect and Test Reports 61% 

4.2.9 Lightning Arresters 

Lightning arresters are used in stations to protect electric systems from the damaging 

effects of lightning. Table 4-29 summarizes the methodology and condition parameters 

used to generate the Health Index for lightning arresters. 
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Table 4-29: Lightning Arresters HI Formulation 

Condition Parameter Weight Ranking 
Numerical 

Grade 
Max Score 

Insulator Surface Condition 2 A,B,C,D,E 4,3,2,1,0 8 

Connector Condition 2 A,B,C,D,E 4,3,2,1,0 8 

Grounding Condition 2 A,B,C,D,E 4,3,2,1,0 8 

Support Structure 2 A,B,C,D,E 4,3,2,1,0 8 

Insulation Resistance 4 A,B,C,D,E 4,3,2,1,0 16 

Total Score 48 

Besides the condition parameters listed in Table 4-29, the industry’s best practices for HI 

formulation include arrester design type, condition of arrester housing and pressure relief, 

and condition of auxiliary components, as degradation factors. Due to the unavailability of 

the necessary data, those degradation factors were not included in the formulation. 

CWH has 18 lightning arresters within their stations, all of which have known installation 

dates. Figure 4-41 shows the age distribution of lightning arresters. 

Figure 4-41: Lightning Arresters Age Demographics 

 

To calculate the HI of lightning arresters, the condition parameters shown in Table 4-29 

were used. Of the eighteen lightning arresters owned by CWH, twelve had valid HI’s. Eleven 

were considered to be in Very Good condition while one was considered to be in Good 

condition. The HI results for lightning arresters can be seen in Figure 4-42.  
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Figure 4-42: Lightning Arrester HI Results 

 

Table 4-30 shows the degradation factors as well as the associated data availability index. 

The availability of data related to the degradation factors is the same across all degradation 

factors. The overall average DAI for lightning arresters is 67%. 

Table 4-30: Lightning Arresters’  Condition Parameters' Data Availability 

Condition Parameter % of Assets with Data 

Insulator Surface Condition 67% 

Connector Condition 67% 

Grounding Condition 67% 

Support Structure 67% 

Insulation Resistance 67% 
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5 Conclusions 
As Figure 5-1 indicate, most assets across CWH’s distribution asset classes analyzed are in 

Fair condition or better, with a significant portion of asset populations in Good or Very Good 

condition. Notably, wood poles have a noticeable portion of assets in Poor or Very Poor 

conditions.  

Figure 5-1: Distribution Asset Health Index Results  

 

Figure 5-2 presents the HI distribution of station assets. As the figure indicates, the majority 

of CWH’s station assets with valid HI’s are in either a Good or Very Good condition. 

However, several the station assets have invalid HI’s. This is mainly due to two of CWH’s 

stations have had their asset replaced and renewed recently. Due to CWH’s maintenance 

cycles, these assets have not yet been inspected to collect the necessary data to enable a 

HI to be calculated for the assets. However, as these assets are fairly new, they can be 

considered as being in Very Good and Good condition.  To enable full HI calculation in CWH’s 
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next Asset Condition Assessment, it is recommended to improve data collection for these 

assets, as detailed in Section 6. 

Figure 5-2: Station Asset Health Index Results  

 

Overall, the results across both the distribution and station assets indicate CWH has taken 

steps in the past to manage its asset health and performance for the benefit of its 

customers. As with every system, however, there are areas that require CWH’s attention in 

the coming years where asset populations contain material portions of equipment in or 

approaching Poor condition or worse. 
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6 Recommendations 
A complete ACA framework for CWH represents an integral component of its broader AM 

framework, enabling it to proactively manage its assets and ensure that the right actions are 

taken for the right assets at the right time. This framework leveraged the information 

captured from maintenance programs and other utility records, creating an essential 

linkage between the ongoing maintenance activities and the capital investment decision-

making process. Leveraging the HI insights allows for CWH’s investment decision-making 

to be further enhanced with the current information regarding the condition of its assets. 

There are also further opportunities to introduce new data collected, improve data 

availability, and continuously improve the ACA framework. 

This section breaks down METSCO’s recommendations into the following categories: 

1. HI improvements; and 

2. Data availability improvements. 

6.1.1 Health Index Improvements 

For select asset classes, a recommended HI formulation was used for CWH’s ACA 

framework. The following set of recommendations target additional condition parameters 

that can be incorporated for specific asset classes to improve the HI formulation and 

provide CWH with additional data to refine its asset condition calculations. The 

recommendations are based on improving the ACA framework over time and should not be 

interpreted as suggesting that immediate action is warranted. The following tables highlight 

the condition parameter name, a short description of the reasoning to include the condition 

parameter, and a priority of importance to include it into the specific asset’s class HI 

framework. The priority is dependent on the condition parameter’s weighting in comparison 

to the current HI framework condition parameter’s weights. 
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1. Concrete Poles 

CWH only currently record the service age of their concrete poles. No other condition 

parameters are currently recorded. To be able to calculate a HI in the future information on 

additional parameters as listed in Table 6-1should be considered to be collected by CWH. 

Table 6-1: Data Collection Recommendation for Concrete Poles 

Criteria Reasoning Priority 

Corrosion of 
Rebars/Concrete 
Spalling 

 Corrosion of Rebars is a good indicator of when the concrete poles may 
be starting to lose some of its structural integrity. By monitoring this, 
early intervention can be made to mitigate further deterioration. 

Low 

Defects 
To identify any defects on the poles due to vandalism, vehicular 
accidents, or cracking 

Medium 

Pole Out of Plumb 
To identify if there is any significant displacement of footings and/or 
major disorientation of the pole. (i.e., if pole if significantly leaning or has 
significant damage to base of pole)  

High 

 

 

2. Underground Primary Cables 

CWH has not reported many cable failures on its system to date; however, should their rate 

of occurrence increase, then it would be prudent to track these. The condition of the 

concentric neutral and cable loading can also be assessed. 

Table 6-2: Data Collection Recommendation for Underground Primary Cable  

Criteria Reasoning Priority 

Condition of 
Concentric Neutral 

Corrosion of concentric neutrals is another mode of degradation. 
Insulation degradation and cable failures can be accelerated if the cable 
jacket is damaged allowing moisture to enter into the insulation system. 
Concentric neutral corrosion is a major problem particularly on 
unjacketed cables or when the neutrals of the cable are exposed to 
excessive moisture over time. The corrosion can lead to premature 
cable failures and/or cause touch potential risks. Time Domain 
Reflectometry (TDR) tests are performed to determine the degree of 
corrosion on concentric neutral cables.  

Medium 

Loading History 
Cable degradation can also occur due to overheating under overloading 
or short circuit conditions.  Over-stressing insulation during voltage 
surges can also lead to cable failures.  

Low 

 

3. Pole Mount Transformers 

While CWH visually inspects its overhead distribution (pole mount) transformers, the 

results are not digitized and thus could not be used in this analysis. For future ACA’s, CWH 

should look to digitize the results which will enable it to be included in the HI calculation. 
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Table 6-3: Data Collection Recommendation for Overhead Distribution Transformer  

Criteria Reasoning Priority 

Visual Inspection 
To identify if the transformer is subject to any physical damage, oil leak, 
or corrosion.   

Medium 

 

4. Overhead Switches 

While CWH visually inspects its overhead distribution switches, the results are not digitized 

and thus could not be used in the analysis. For future ACA’s, CWH should look to digitize the 

results which will enable it to be included in the HI calculation. 

Table 6-4: Data Collection Recommendation for Overhead Switch  

Criteria Reasoning Priority 

Visual Inspection  

To identify the condition of insulators, blades, and operating mechanisms. 
The conditions help assess the life expectancy of the switch which affects 
the operability of the switch. Identification of this condition parameter 
over time provides degradation information of an asset.  

Medium 

 

5. Station Switchgear 

Another condition parameter that can help further enhance the health index analysis is the 

breaker truck condition.  

Table 6-5: Data Collection Recommendation for Station Switchgear  

Criteria Reasoning Priority 

Overall Breaker 
Truck Condition  

To identify the condition of wiring, terminal blocks, relays and contactors. 
To identify the condition of the breakers inside the switchgear. 

Low 

 

   

6. Reclosers 

Recloser timing/travel tests provide a means to exercise the reclosers and ensure it 

operates within specifications. As CWH carry out IR scanning on other assets within their 

system, CWH may want to consider performing IR scanning on the components of the 

recloser.  

Table 6-6: Data Collection Recommendation for Reclosers 

Criteria Reasoning Priority 

Infrared Scanning 
To identify if the recloser is operating within normal temperature ranges 
– excess temperature would require further investigation. 

Medium 
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7. Protection Relay 

Condition parameters such as Mean Time Between Failures (MTBF), information can further 

enhance the health index analysis and more accurately represent the actual condition of the 

relays. 

Table 6-7: Data Collection Recommendations for Protection Relay  

Criteria Reasoning Priority 

Mean Time Between 
Failures 

To identify mean time between failure of the relays. Lower 
priority for newer relays, but important as relays become 
older.  

Low 

6.1.2 Data Availability Improvements 

Data availability is critical to producing prudent, accurate, and justified decision-making 

outputs. It represents the single most important element that can influence the degree to 

which the AM decision-making relies on objective factors. Companies understand that it is 

critical to executing continuous improvement procedures through an AM data lifecycle, 

such that data gaps and inaccuracies can be addressed and mitigated. In the case of this 

ACA, the quality of the HI is dependent on the available data. For condition parameters with 

low data availability, METSCO recommends that CWH continue collecting the information 

related to these data points. 

Additionally, for an asset to have a valid HI, it must meet a minimum of 70% of available data 

across the condition parameters used in the HI formulation for distribution assets and 60% 

for station assets. As part of future improvement opportunities, it is recommended that 

CWH continue capturing asset data for condition parameters that are currently available for 

a small proportion of the asset population, such that valid Health Indices can be produced 

across the population. It is expected that with every passing year, the inspection record 

database will continue to grow, allowing for Health Indices to be calculated for the remaining 

population. 

Lastly, METSCO noticed that condition parameters recorded by CWH have a three-tier 

grade (e.g., OK, Fair, and Poor). METSCO recommends for CWH to evaluate options of 

changing the condition parameters recorded to a five-level grade (e.g., Very Good, Good, 

Fair, Poor, and Very Poor), as doing so can provide more defined segregation between 

assets that need immediate attention and those that can still be in-service without 

intervention in the short term. 

METSCO recommends that CWH continue to work on mitigating the existing data gaps, 

such that more degradation parameters can be assigned actual grades, thus expanding the 

sample size of valid HI and capturing all possible degradation of the evaluated assets. CWH’s 
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testing, inspection, and maintenance programs are well-positioned to continue to capture 

this information using processes and technologies in place within the organization.  
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Appendix A – METSCO Company Profile 
METSCO Energy Solutions Inc. is a Canadian corporation which started its operations on the 

market in 2006. METSCO is engaged in the business of providing consulting and project 

management services to electricity generating, transmission, and distribution companies, 

major industrial and commercial users of electricity, as well as municipalities and 

constructors on lighting services, asset management, and construction audits. Our head 

office is located in Toronto, ON and our western office is located in Calgary, AB. Through our 

network of associates, we provide consulting services to power sector clients around the 

world. A small subset of our major clients is shown in the figure below. 

Figure A-0-1: METSCO Clients 

 

METSCO has been leading the industry in Asset Condition Assessment and Asset 

Management practices for over ten years. Our founders are the pioneers of the first Health 

Index methodology for power equipment in North America as well as the most robust risk-

based analytics on the market today for high-voltage assets. METSCO has since completed 

hundreds of asset condition assessments, asset management plans, and asset 

management framework implementations. Our collective record of experience in these 
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areas is the largest in the world, with ours being the only practice with widespread 

acceptance across regulatory jurisdictions. METSCO has worked with over 100 different 

utilities through its tenure, and as such, has been exposed and introduced to practices and 

unique challenges from a variety of entities, environments, and geographies. When a client 

chooses METSCO to work on improving Asset Management practices, it is choosing the 

industry-leading standard, rigorously tested and refined on a continued basis. Our experts 

have developed, supported, managed, led and sat on stand defending their own DSPs as 

utility staff giving METSCO the qualified expertise to provide its service to CWH.  

In addition to our work in the area of asset health assessments and lifecycle enhancement, 

our services span a broad common utility issue area, including planning and asset 

management, design, construction supervision, project management, commissioning, 

troubleshooting operating problems, investigating asset failures and providing training and 

technology transfer. 

Our founders and leaders are pioneers in their respective fields. The fundamental electrical 

utility-grade engineering services we provide include: 

• Power sector process engineering and improvement 
• Fixed Asset Investment Planning – development of economic investment plans 
• Regulatory Proceeding Support 
• Power System Planning and Studies – identifying system constraints 

• Smart Grid Development – from planning to implementation of leading 
technologies 

• Asset Performance and Asset Management 
• Distribution and Transmission System Design 
• Mentoring, Training, and Technical Resource Development 
• Health Index Validation and Development 
• Business Case Development 
• Owners Engineering Services 

• Risk Modeling – Asset Lifecycle and Risk Assessment 
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1. Overhead Visual Inspection Program 
 

1.1 Introduction: 
This program outlines the inspection schedule, recording and follow up actions associated 
with the Centre Wellington Hydro (CWH) overhead system. This program covers the 
inspection of: 

• Poles/Supports 

• Overhead Transformers 

• Switches and Protective Devices 

• Hardware and Attachments 

• Conductors and Cables 

• Third Party Plant 

• Vegetation Control 

 
1.2 Inspection Schedule: 
The overhead system will be fully inspected on a schedule that meets the requirements of 
the Distribution System Code. For the purpose of this program the “urban” population density 
schedule in the Distribution System Code will be utilized. 

 

On-going inspection requires the entire system to be reviewed every three years. 
 
For the purpose of this program, a minimum of one-third of the overhead system will be 
inspected annually. 
 
The Overhead Visual Inspection Program will be completed during: 

• Day to Day work activities 

• Line Clearing Program 

• Infrared Inspection Program 

• Pole Testing & Inspection Program 

 
1.3 Visual Inspection Expectations: 
It is expected that the visual inspection will identify obvious structural and electrical 
problems and hazards. 
 

Where the inspection notices problems that require more detailed inspection, arrangements 
will be made to perform the work in a safe manner with the results reported in the inspection 
form; “CWH Overhead Inspections” (See form in Appendix A1). 
 
1.4 Corrective Action: 
The results of the visual inspection will be utilized to schedule any repair work required, or 
where appropriate, capital work on a planned basis. 

 
Where the inspection determines there is an immediate hazard to the public, immediate 
follow up action will be taken. 

 

Work orders will be issued for the repair work and when the work has been 
completed the work orders will be filed in the Operation Manager’s Office or within the 
corporation’s work order software. 
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The expectation is that corrective action will be completed in the year that the 
inspection was completed. In this way a backlog of deficiencies will not occur. 

 
1.5 Details to Include in Visual Inspection: 
For the various components of the overhead system the items listed below should be 
included in the visual inspection. 

 
While this list is fairly detailed it cannot cover all conditions in the field. 
 
While completing the visual inspections staff are encouraged to note any conditions they 
believe impact on the safety or integrity of the system. 

 
1.5.1 Poles/Supports: 

Bent, cracked or broken poles  

Excessive surface wear or scaling 
Loose, cracked or broken cross arms and brackets 
Woodpecker or insect damage, bird nests 
Loose or unattached guy wires or stubs 
Guy strain insulators pulled apart or broken  
Guy guards out of position or missing  
Grading changes, or washouts 
Indications of burning 

 
1.5.2 Transformers: 

Paint condition and corrosion 

Phase indicators and unit numbers match operating map (where used) 
Leaking oil 
Flashed or cracked insulators  
Contamination/discolouration of bushings 
Ground lead attachments 
Damaged disconnect switches or lightning arresters  
Ground wire on arresters unattached 

 
1.5.3 Switches and Protective Devices:  

Bent, broken bushings and cut outs 
Damaged lighting arresters 
Ground wire on arresters unattached 

 
1.5.4 Hardware and Attachments:  

Loose or missing hardware  
Insulators unattached from pins 
Conductor unattached from insulators 
Insulators flashed over or obviously contaminated (difficult to see) 
Tie wires unraveled 
Ground wire broken or removed  
Ground wire guards removed or broken 

 
1.5.5 Conductors and Cables: 

Low conductor clearance  
Broken/frayed conductors or tie wires  
Exposed broken ground conductors 
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Broken strands, bird caging, and excessive or inadequate sag 
Insulation fraying on secondary 

 
1.5.6 Third Party Plant:  

Attachment not secure  
Infringing on clearances 
Compromising access to electrical equipment  
Unapproved/unsafe occupation or secondary use 

 

1.5.7 General Conditions & Vegetation:  
Leaning or broken “danger” trees  
Growth into line of “climbing” trees  
Accessibility compromised 
Vines or brush growth interference (line clearance)  
Bird or animal nests 

 
1.6 Cost Tracking: 

1.6.1 Inspection Labour will be tracked using 5020 

1.6.2 Inspection Supplies & Expenses will be tracked using 5025 

 
2. Underground Visual Inspection Program 

 

2.1 Introduction: 
This program outlines the inspection schedule, recording and follow up actions 
associated with the CWH underground system. This program covers the inspection of: 

• Pad Mounted Transformers & Switching Kiosks 

• Vegetation and Right of Way. 

 
2.2 Inspection Schedule: 
The underground system will be fully inspected on a schedule that meets the requirements of 
the Distribution System Code. For the purpose of this program the “urban” population density 
schedule in the Distribution System Code will be utilized. 

 
On-going inspection requires the entire system to be reviewed every three years. 

 
For the purpose of this program one-third of the underground system will be inspected 
annually. 

 
The Underground Visual Inspection Program will be completed during: 

• Day to Day work activities 

• Infrared Inspection Program 

• Padmount Equipment Refinishing Program 

 
2.3 Visual Inspection Expectations: 
It is expected that the visual inspection will identify obvious structural & electrical problems 
and hazards. 

 

Where the inspection notices problems that require more detailed inspection, arrangements 
will be made to perform the work in a safe manner with the results reported in the inspection 
forms. 
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2.4 Corrective Action: 
The results of the visual inspection will be utilized to schedule any repair work required, or 
where appropriate, capital work on a planned basis. 

 

Where the inspection determines an immediate hazard to the public immediate follow up 
action will be required. 
 
Work orders will be issued for the repair work and when the work has been completed the 
work orders will be filed in the Operation Manager’s Office or within the corporation’s work 
order software. 
 

The expectation is that corrective action will be completed in the year that the inspection was 
completed. In this way a backlog of deficiencies will not occur. 

 

2.5 Details to Include in Visual Inspection: 
For the various components of the underground system the items listed below should be 
included in the visual inspection. 

 
While this list is fairly detailed it cannot cover all conditions in the field. 

 
While completing the visual inspections staff are encouraged to note any conditions they 
believe impact on the safety or integrity of the system. 

 
2.5.1 Pad Mounted Transformers and Switching Kiosks: 

Paint condition and corrosion  

Placement on pad or vault 
Check for lock and penta bolt in place or damage  
Grading changes 
Access changes (Shrubs, trees, etc.) 
Phase indicators and unit numbers match operating map (where used) 
Leaking oil 
Lid damage, missing bolts, cabinet damage  
Cable connections 
Ground connections  
Nomenclature  
Animal nests/damage  
General conditions 

 
2.5.2 Vegetation and Right of Way: 

Accessibility compromised 

Grade changes that could expose cable  

Excessive vegetation on right of way 

 
2.6 Cost Tracking: 

2.6.1 Inspection Labour will be tracked using 5040 

2.6.2 Inspection Supplies & Expenses will be tracked using 5045 

 

3. Substations Visual Inspection Program 
 

3.1 Introduction: 

This program outlines the inspection schedule, recording and follow up actions associated 

with the CWH substations. This program covers the inspection of Distribution Substations. 
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3.2 Schedule: 
Each substation will be inspected on a schedule that meets the requirements of the 
Distribution System Code. For the purpose of this program the “urban” population density 
schedule in the Distribution System Code will be utilized. 

 

Station Inspections are completed monthly on all 6 stations using the CWH Substation Audit 
report form. 

 
At the time of this report, CWH owns six Outdoor Open Distribution Stations and no Customer 
Specific Substations. 

 
CWH’s Line Staff will complete the monthly visual inspections. 

 
Additional visual inspections will be completed by a Contractor annually to assist Centre 
Wellington Hydro. The Contractor will also take oil samples to complete Dissolved Gas 
Analysis and Chemical Analysis of each substation transformer. 

 
3.3 Visual Inspection Expectations: 
It is expected that the visual inspection will identify obvious structural & electrical problems 
and hazards. 

 

Where the inspection notices problems that require more detailed inspection, arrangements 
will be made to perform the work in a safe manner with the results reported in the inspection 
forms. 

 

3.4 Corrective Action: 
The results of the visual inspection will be utilized to schedule any repair work required or 
where appropriate capital work on a planned basis. 

 
Where the inspection determines an immediate hazard to the public immediate follow up 
action will be required. 

 

Work orders will be issued for the repair work and when the work has been completed the 
work orders will be filed in the Operation Manager’s Office or within the corporation’s work 
order software. 

 
The expectation is that corrective action will be completed in the year that the inspection  
was completed. In this way a backlog of deficiencies will not occur. 

 
3.5 Field Records: 
Each inspection will require a record to be generated to fully record the results of the 
inspection, any follow up action required, and a record that the action was taken. 
 
The records will also form a source of information for planned rehabilitation of the 
substations over time. 

 
For the purpose of recording the inspections the “CWH Substation Audits” Report form 
will be used (See form in Appendix A2). 

 
3.6 Filing of Records: 
The Record of Field Inspection form will be kept on file and be maintained in the 
Manager of Operations Office. 
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3.7 Details to Include in Visual Inspection: 
For the various components of the substations the items listed below should be 
included in the visual inspection. 

 
While this list is fairly detailed it cannot cover all conditions in the field. 

 
While completing the visual inspections staff are encouraged to note any 
conditions, they believe impact on the safety or integrity of the system. 

  
3.7.1 Transformers: 

Paint condition and corrosion 

Phase indicators and unit numbers match operating map (where used) 
Leaking oil 
Flashed or cracked insulators  
Contamination/discolouration of bushings  
Ground lead attachments 

 
3.7.2 Switches and Protective Devices:  

Bent, broken bushings and cutouts  
Damaged lighting arresters 
Ground wire on arresters unattached 

 
3.7.3 Hardware and Attachments:  

Loose or missing hardware Insulators unattached from pins 
Conductor unattached from insulators 
Insulators flashed over or obviously contaminated (difficult to see)  
Tie wires unraveled 
Ground wire broken or removed  
Ground wire guards removed or broken 

 
3.7.4 Switchgear: 

Paint condition and corrosion  

Placement on pad or vault  

Check for locks 
Grading changes  
Leaking oil 

 
3.7.5 Vegetation and Right of Way: 

Accessibility compromised 
Grade changes that could expose cable 
Leaning or broken “danger” trees in proximity of station  
Growth into line of “climbing” trees 
Vines or brush growth interference (line or fence clearance)  
Bird or animal nests 

 
3.8 Cost Tracking: 

3.8.1 Inspection Labour will be tracked using 5114 

3.8.2 Inspection Supplies & Expenses will be tracked using 5114 
3.8.3 Maintenance Labour, Supplies, and Expenses will be tracked using 

5114 
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4.  Substations Preventative Maintenance 
 

4.1 Introduction: 
This program outlines the detailed inspection, testing, recording and follow up actions 
associated with the CWH Substation Maintenance. This program covers the: 

 
• Testing of Substation Transformers 

• Arrestor testing 

• Protection Testing and Maintenance 

• General station maintenance 

 
4.2 Maintenance Schedule: 
Distribution station maintenance will be completed on each station approximately once every 
six years. With the current population of substations (6 stations) one substation will be 
maintained every year. 

 

Station Rebuilt/New Last 
Maintenance 

Planned 
Maintenance 

FMS-1 2013 2020 2025 

FMS-2 2012 New TX, 2019 2024 

FMS-3 2015 2022 2027 

FMS-4 2016 2023 2028 

EMS-1 2014 2021 2026 

EMS-2 2016 N/A 2024 New TX 

4.3 Maintenance Expectations: 
To perform the scheduled maintenance on each station a services agreement will be provided 
from a substation maintenance contractor. 

 

Conditions of the contract will require the following testing to be completed: 
1. Inspect, clean and service the following components (including insulators and 

stand-offs): 

• Main HV disconnect switch and secondary fused switches in metal clad 
gear in station. Adjust switch operations as required. 

• Contact surfaces, coat with a non-oxidizing agent and lubricate the pivot 
points. 

• Primary fuses – coat with non-oxidizing agent. Perform contact resistance 
tests on switch and fuse contacts. 

• Verify fuse link sizes - All insulators and bushings in structure and 
enclosure to be inspected and tested 

2. Inspect and perform insulation resistance tests on Lightning Arresters mounted on 
44kV feeder on tower structure and any that may exist on the secondary feeders 
either in the gear or cable end on poles. 

3. Inspect station grounding. Perform a three-point ground resistance test. Inspect 
enclosures to ensure they meet ESA requirements. Pull major weeds, etc. as 
required, to meet ESA requirements. 

4. Fully test and inspect main distribution transformer. Tests to include: 

a. Dielectric absorption (insulation resistance test) (3-10 min. tests consisting 
of: High to Low and Ground, Low to High and ground, High and Low to 
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Ground) 
b. Capacitance and dissipation factor 

c. Turns ratio test. (exercise tap changer and perform ratio test on each 
tap position) 

d. Winding Resistance Test 

5. Secondary gear would be inspected throughout and cleaned plus visual checks. 
Switches would be exercised and contacts on fuses and switches cleaned. Tests 
of each cell to include contact resistance testing of fuse and switch contacts. 
Insulation resistance testing of gear at 5000 volts dc. Verify operation of cell 
heaters in gear and demand load meter operations. Test distribution lightning 
arresters in gear if present and if not, recommendations would be made to add. 

6. Secondary feeder testing to include Polarization Index (PI) testing (10 minute per 
cable non-destructive test). 

The inspection is followed up with a report on findings and recommendations. 
 

4.4 Corrective Action: 
The results of the maintenance and testing will be utilized to schedule any repair work 
required or, where appropriate, capital work on a planned basis. 

 
Where the inspection determines an immediate hazard to the public immediate follow up 
action will be required. 

 

Work orders will be issued for the repair work and when the work has been completed will 
be filed in the Operation Manager’s Office or within the corporation’s work order software. 

 

The expectation is that corrective action will be completed on the schedule indicated in the 
maintenance report. 

 
4.5 Maintenance Records: 
Each maintenance will require a record to be generated to fully record the results of the 
maintenance and testing, any follow up action required and a record that the action was 
taken. The records will also form a source of information for planned rehabilitation or 
replacement of the substation equipment over time. 
 

4.6 Filing of Records: 
The reports provided by the contractor and any follow up action will be maintained in the 
substation files in the Manager of Operations Office. 
 

 

4.7 Cost Tracking: 
 

4.7.1 Maintenance Labour, Supplies and Expenses will be tracked using 5114. 

 
5. Line Clearing Program 

 

5.1 Introduction: 
Maintaining lines free from interference of vegetation and other obstructions is an important 
element to ensure the safety and reliability of the distribution system. This section outlines 
CWH’s line clearing program. 
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5.2 Line Clearing Schedule: 
Line clearing will be completed using a three year cycle: Elora, Fergus – South and Fergus 
– North. 

 
Line clearing includes: 

1. All 3 phase and single-phase Primary Feeders both express and radial 
feeds (44kV and 4.16kV) 

2. Roadside secondary bus 
3. Rear lot construction secondary bus 

 
Individual overhead services are part of the annual program, although low priority, and 
mainly addressed only when required while inspected during regularly scheduled trimming 
activities or in response to a homeowners’ request. 

 
5.3 Cost Tracking: 

 
5.3.1 Labour, Supplies, and Expenses will be tracked using 5135 

 

 

6. Load Balance Program 
 

6.1 Introduction: 
This program outlines the measurement, recording and actions associated with CWH’s 

Station and Feeder loading and load balancing program. 

 
6.2 Measurement: 
All CWH Stations and feeder loading is measured real time through an automated 
SCADA System and historical loading is saved on an on-going basis. 

 
6.3 Corrective Action: 
If the phase loading of the various feeders is out of balance by more than 10%, work orders 
will be issued for the transfer of load from the higher loaded phase to the lightly loaded 
phase. 

 

Where loading measurements indicate that the feeder loading is reaching capacity levels 
transfer of load to feeders with more capacity will be undertaken. 
 
Maintenance work orders will be issued to complete any load transfers. 

 
6.4 Field Records: 
Load transfer activities will be recorded, and CWH’s SCADA system and GIS system will 
be updated in a timely manner accordingly. 
 
6.5 Cost Tracking: 

 
6.5.1 Inspection Labour will be tracked using 5010 

6.5.2 Operation Labour, Supplies, and Expenses will be tracked using 5010 
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7. Infrared Inspection Program 
 

7.1 Introduction: 
This program outlines the inspection schedule, recording and follow up actions 
associated with the CWH Infrared Program. This program covers the inspection of: 

• Overhead Transformers 

• Overhead Switches and Protective Devices 

• Overhead Primary Conductor Splices and Terminations 

• Underground Express Primary Cable Termination and Elbows 

• Padmount Express Switchgear Cubicles 

• Secondary Bus Connections 

 
7.2 Inspection Schedule: 
The overhead primary system will be fully inspected on a schedule that meets the 
requirements of the Distribution System Code. For the purpose of this program the “urban” 
population density schedule in the Distribution System Code will be utilized. 

For the purpose of this program all of the overhead primary system, underground 
ingress/egress (risers and pad mount switches), and Substations including CWH and 
customer owned will be inspected annually. 

 
For the purpose of this program the infrared contractor shall provide a report of all 
thermal anomalies found by paper and digital format. 

 

7.3 Infrared Expectations: 
It is expected that the infrared inspection will identify thermal anomaly conditions on the 
electrical distribution equipment that suggest any unwanted condition exists. 

 
In addition to the Infrared Inspection, it is expected that a visual patrol will be completed. It 
is expected that the visual inspection will identify obvious structural and electrical problems 
and hazards; as identified in Overhead Visual Inspection Program and Underground Visual 
Inspection Program sections of this document. 
 
Where the inspection notices problems that require more detailed inspection, arrangements 
will be made to perform the work in a safe manner with the results reported in the inspection 
forms. 

 
7.4 Corrective Action: 
The results of the infrared inspection will be utilized to schedule any repair work required or 
where appropriate capital work on a planned basis. 
 
Where the inspection determines an immediate hazard to the public immediate follow up 
action will be required. 
 
Work orders will be issued for the repair work and when the work has been completed the 
work orders will be filed in the Manager of Operations Office. 

 
The expectation is that corrective action will be completed within 12 months from the date 
that the inspection was completed. In this way a backlog of deficiencies will not occur. 
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7.5 Field Records: 
Each inspection will require a record to be generated to fully record the results of the 
inspection, any follow up action required and a record that the action was taken. 
 
The records will also form a source of information for planned rehabilitation of the overhead 
system over time. 

 
For the purpose of recording the inspections the Infrared Contractor shall provide a report for 
all thermal anomalies detected. 
 
7.6 Filing of Records: 
The Infrared Contractor Report and associated records will be kept on file and will be 
maintained in the Operation Manager’s Office. 

 

7.7 Cost Tracking: 

 
7.7.1 Inspection Labour & Material Expenses will be tracked using 5025 

7.7.3  Maintenance Labour, Supplies, and Expenses will be 5025 

 

8.  Pole Testing & Inspection Program 
 

8.1 Introduction: 
This program outlines the inspection schedule, recording and follow up actions 
associated with the CWH Pole Testing & Inspection Program. 

 
This program covers the inspection of: 

• CWH Owned Poles 

• Hardware and Attachments 

• Third party plant 

• Vegetation Control 

 
This program covers the testing of: 

• CWH Owned Wooden Poles 

 
8.2 Testing & Inspection Schedule 
CWH and/or a Contractor will Test & Inspect a minimum of 600 poles each year. The oldest 
poles will be tested prior to retesting pole schedule “begins”. This will ensure no poles are 
missed for an extended period of time. 
 

 
Year Minimum Quantity of Poles 

2021 600 

2022 600 

2023 600 

2024 600 

2025 600 

2026 600 

2027 600 
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8.3 Pole Testing & Inspection Expectations 
It is expected that the pole testing & inspection will identify significant decay and 
degradation of the wood fibers. 
 

Acceptable non-destructive test methods are Resistograph and Polux. 
 
In addition to the Infrared Inspection, it is expected that a visual patrol will be completed. It is 
expected that the visual inspection will identify obvious structural and electrical problems and 
hazards; as identified in Overhead Visual Inspection Program. 
 
Where the inspection notices problems that require more detailed inspection, arrangements 
will be made to perform the work in a safe manner with the results reported in the inspection 
forms. 

 
8.4 Corrective Action 
The results of the testing and inspection will be utilized to schedule any repair work required 
or where appropriate capital work on a planned basis. 

 
Where the inspection determines an immediate hazard to the public immediate follow up 
action will be required. 

Work orders will be issued for the repair work and when the work has been completed the 
work orders will be filed in the Operation Manager’s Office. 

 
The expectation is that corrective action will be completed within 12 months of the 
inspection. In this way a backlog of deficiencies will not occur. 

 
8.5 Field Records 
Each inspection will require a record to be generated to fully record the results of the 
inspection, any follow up action required and a record that the action was taken. 
 

The records will also form a source of information for planned rehabilitation of the 
overhead system over time. 
 
For the purpose of recording the inspections, a Field Inspection: Pole Inspection 
Report shall be completed for all poles tested and inspected. (See form in Appendix A4) 
 

The Contractor shall provide a Detailed Report with the test results for all poles that were 
considered to have failed the test. 

 
8.6 Filing of Records 
The Inspection and Testing Reports will be kept on file until the specific poles inspected 
again. These records will be maintained in the Operation Manager’s Office. 

 
8.7 Cost Tracking: 

8.7.1 Inspection Labour will be tracked using 5025 
8.7.2 Inspection Supplies & Expenses will be tracked using 5025 
8.7.3 Maintenance Labour, Supplies and Expenses will be tracked 

using 5160 
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9. Padmount Equipment Refinishing Program 
 

9.1 Introduction: 
This program outlines the schedule associated with the CWH Padmount Equipment 
Refinishing Program. This program covers the refinishing of: 

• Transformers 

• Switching Cubicles (PME & KABARS) 

 
9.2 Refinishing Schedule: 
CWH and/or a Contractor will refinish approximately 45 pieces of equipment annually, 
within approved budget. 
 
9.3 Refinishing Expectations: 
It is expected that the refinishing process will remove damaged paint, remove surface rust 
by sanding/grinding/sand blasting, prime and paint the exterior of the equipment. 

 
In addition to the refinishing, it is expected that a visual patrol will be completed. It is expected 
that the visual inspection will identify obvious structural and electrical problems and hazards; 
as identified in the Underground Visual Inspection Program. 

 

 Where the patrol notices problems that require more detailed inspection, arrangements will 
be made to perform the work in a safe manner with the results reported. 

 

9.4 Cost Tracking: 

9.4.1 Inspection Labour will be tracked using 5160 

9.4.2 Maintenance Labour, Supplies, and Expenses will be tracked 
using 5160 

 
10.  Revenue Metering 

 

10.1 Introduction: 
This program outlines the inspection program and record keeping associated with CWH’s 
Metering infrastructure. 

 
CWH’s revenue and wholesale metering record keeping, installation, and maintenance 
practices comply with Measurement Canada regulations and meet the requirements of the 
Distribution System Code. 
 

For the purpose of CWH’s Wholesale meter points an accredited Meter Service 
Provider (MSP) contractor is used. 

 

10.2 Annual reverification schedule: 
All of CWH’s meter population records including stock and active meters will be reviewed 
annually in a timely manner to allow for future (next year minimum) resealing requirements.  
 
This review will be completed by the Billing and Operations department staff. It is expected 
that the review will determine potential for sampling of seal extension groups as well as 100% 
meter changeouts for all other active meters in the field requiring a new seal. 
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10.3 Inspection Program: 
All complex, single phase and polyphase metering installations will be installed as per the 
following steps: 

• A Measurement Canada type record of installation is completed for new installs 
and updated for existing installs at time of meter exchanges for reverification 
(resealing) purposes. 

• All new polyphase instrument transformer rated metering is cross phase tested 
within the year of installation/energization by an accredited MSP contractor and 
installation wiring, and record of installation verified. 

• Pictures of the meter and installation are also taken at time of new installs 
and filed 

• The above noted testing and verification process will be completed in any 
service that requires replacing/upgrading of the wiring, test block, adaptors, 
connections, or Instrument Transformers. 

 
10.4 Filing of Records: 
All meter records including Stock, Active, and Scrapped meters are stored within CWH’s 
Customer Information System (CIS) and managed by the Customer Service Department. 
 

All Record of Installation forms are filed with the Customer Service Department and 
updated accordingly in the field by Operations staff while completing work orders. 

All records of cross phase tests and installation verification by contractors are filled and 
maintained by the Operations department. 

 
10.5 Cost Tracking: 

 
10.5.1 : Meter maintenance, due to failure, changes, damages etc. 5065 

10.5.2 : Meter contracts, x-phase testing, support, etc. 5065 

10.5.3 : Meter reverification, Labour to exchange meters 5065 

10.5.4 : AMI maintenance, Gate Keeper trouble shooting and repair 5065 

 
11. Overhead and Underground Rebuilds 

11.1 Introduction 
This program outlines the annual process for the renewal of the CWH distribution system. 

 

This program covers the: 

• Recording of system inspections 

• Evaluation of system rehabilitation needs 

• Planned rehabilitation projects 

 
11.2 Planning Expectations: 
Annual recommendations will be made for capital work on the overhead and 
underground systems. 

 

Recommendations will be made based on the results of the Inspections throughout the 
year and on any special investigations completed to address specific concerns. Reliability 
statistics will also be used to determine suspect feeders and locations where equipment 
failure statistics (outage cause code) indicate primary feeder or secondary circuit degradation. 

 

11.3 Rehabilitation Expectations: 
The expectation is to keep the general condition of the systems in good shape to prevent the 
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need for extensive maintenance and to limit system outages due to failures. The amount of 
work recommended will vary depending on the conditions found in the field. 

 

11.4 Rebuild Projects: 
Approved projects will be completed through the capital works program. 

 
11.5 Project Records: 
Each project will require an approved design to be developed and recorded. Upon completion  
of the projects, “as constructed drawings” will be produced, and the system drawings updated. 
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Appendix A1 – Field Inspection: CWH Overhead Inspections Report 
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Appendix A2 – Field Inspection: CWH Substation Audit 
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Appendix A3 – Field Inspection: CWH Pole Testing Report 
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Appendix A4 – Field Inspection: CWH Padmount Inspection Report 
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Disclaimer 
 

This Needs Assessment (NA) Report was prepared for the purpose of identifying potential needs in the 
KWCG region and to recommend which needs a) do not require further regional coordination and can be 
directly addressed by developing a preferred plan as part of the NA phase and b) require further 
assessment and regional coordination. The results reported in this NA are based on the input and 
information provided by the Technical Working Group (TWG) for this region. Updates may be made based 
on best available information throughout the planning process. 

 

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

REGION KWCG Region (the “Region”) 

LEAD Hydro One Networks Inc. (“HONI”) 

START DATE: December 11, 2024 END DATE: April 09, 2024 

1. INTRODUCTION 

The 2nd Regional Planning cycle for the KWCG Region was completed in December, 2021 with the publication of the 
Regional Infrastructure Plan (“RIP”) report. This is the 3rd cycle of Regional Planning for the region. 

The purpose of this Needs Assessment (“NA”) is to:  

a) Identify any new needs and reaffirm needs identified in the previous regional planning cycle; and,  
b) Recommend which needs:  

i) require further assessment and regional coordination (and hence, proceed to the next phases of regional 
planning); and,  
ii) do not require further regional coordination (i.e., can be addressed directly between Hydro One and the 
impacted LDC(s) to develop a preferred plan and/or no regional investment is required at this time and the 
need may be reviewed during the next regional planning cycle). 

The planning horizon for this NA assessment is ten years. 

2. REGIONAL ISSUE/TRIGGER 

In accordance with the Regional Planning process, the Regional Planning cycle should be triggered at least once every 
five years. Considering these timelines, the 3rd Regional Planning cycle was triggered in December 2023 for the KWCG 
Region.  

3. SCOPE OF NEEDS ASSESSMENT 

The scope of the KWCG Region NA and includes: 
a) Review and reaffirm needs/plans identified in the previous regional planning cycle RIP (as applicable), 

b) Identify any new needs resulting from this assessment,   

c) Recommend which need(s) require further assessment and regional coordination in the next phases of the 
regional planning cycle; and,  

d) Recommend which needs do not require further regional coordination (i.e., can be addressed directly 
between Hydro One and the impacted LDC(s) to develop a preferred plan and/or no regional investment is 
required at this time and the need may be reviewed during the next regional planning cycle).  

The TWG may also identify additional needs during the next phases of the planning process, namely Scoping 
Assessment (“SA”), Integrated Regional Resource Plan (“IRRP”), and RIP, based on updated information available at 
that time. 
The planning horizon for this NA assessment is ten (10) years. 

https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/kitchenerwaterloocambridgeguelph/Documents/RIP_Report_KWCG.pdf
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4. REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION 

The KWCG Region covers the cities of Kitchener, Waterloo, Cambridge and Guelph, portions of Oxford and Wellington 
counties and the townships of North Dumfries, Puslinch, Woolwich, Wellesley and Wilmot. Electrical supply to the 
Region is provided from eleven 230 kV and thirteen 115 kV step-down transformer stations. The summer 2022 non-
coincident regional loads were about 1436 MW.  

5. INPUTS/DATA 

The TWG comprises of representatives from Local Distribution Companies (“LDC”), the Independent Electricity System 
Operator (“IESO”), and Hydro One and provides input and relevant information for the KWCG Region regarding 
capacity needs, reliability needs, operational issues, and major high-voltage (HV) transmission assets requiring 
replacement over the planning horizon. The LDCs also capture input from municipalities in the development of their 
10-year load forecast.  

In accordance with the regional planning process, stakeholder engagement takes place during the IRRP phase.   
 

6. ASSESSMENT METHODOLOGY 

The assessment’s primary objective is to identify the electrical infrastructure needs in the Region over the 10-year 
planning horizon. The assessment methodology includes a review of planning information such as load forecast (which 
factors various demand drivers and consideration of municipal energy plan(MEPs) and/or Community Energy plans 
(CEPs) where available), conservation and demand management (“CDM”) forecast, distributed generation (“DG”) 
forecast, system reliability and operation, and major HV transmission assets requiring replacement.  

A technical assessment of needs is undertaken based on: 
a) Current and future station capacity and transmission adequacy; 

b) System reliability needs and operational concerns; 

c) Major HV transmission equipment requiring replacement with consideration to “right-sizing”; and, 

d) Sensitivity analysis to capture uncertainty in the load forecast as well as variability of demand drivers such 
as electrification. 

 

7. NEEDS 

I. Updates on needs identified during the previous regional planning cycle  

The following needs and projects discussed in the 2nd cycle RIP report for KWCG region  have been completed: 

• Hanlon TS Transformers T1/ T2 Replacement (2022). 
 

The following needs and projects discussed in the 2nd cycle RIP report for KWCG region  are currently underway: 

• Burlington TS to  CTS 1 Line Section: The refurbishment of 115 kV B6C/ B6C line section from Burlington TS to 
Harper’s Junction was completed in 2019.  The refurbishment of line tap section from Harper’s Junction to  CTS1 
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is progressing slowly due to outage availability from the customer. This refurbishment work is currently forecasted 
to be completed in Q3/ Q4 2025 timeframe. 

• Kitchener MTS #5 – T9/T10 Transformers Replacement: The existing 83 MVA T9/ T10 transformers are planned 
to be replaced with new 100 MVA units. This work is currently forecasted to be completed by Q1 2025. 

• Preston TS - T3/T4 Transformer Replacement:  Condition assessment of T3/ T4 transformers have identified these 
units for replacement. These units are currently planned to be  replaced by the end of 2027 with similar Hydro 
One standard units. This replacement will also remove the existing supply capacity constraint due to a technical 
limitation in the existing units. The new LTR will be 180 MW 

 
The remaining needs and projects discussed in the 2nd cycle RIP report for KWCG region are as follows: 

 
• Scheifele MTS - T1/T2 and T3/T4 Transformer Replacement: These four (T1/T2/T3/T4) transformers are expected 

to approach end of life over the next 10 year horizon and are planned for replacement by Enova Power Corp. 
Enova Power Corp will continue monitoring the condition of these transformers with its maintenance program. 
The expected year of replacement is between 2029-2033. 

• Cedar TS - T7/ T8 Transformer Replacement: Replacing the existing non-standard T7/T8 transformers with Hydro 
One standard units of higher capacity. Based on latest condition assessment of these units. These units are to be 
replaced beyond the study period (10 years) of this report. However, this transformer replacement may need to 
be advanced due to capacity needs. 

• Campbell TS - Breakers and Component replacement: Replace breakers deemed to be approaching expected 
service life. This work is planned to be completed by 2032.  

• Fergus TS – T3/T4 Transformer Replacement: Hydro One will continue monitoring the condition of these T3/T4 
transformers and other components at Fergus TS. Hydro One will proceed with the replacement plan, if required. 
Otherwise, this need will be reassessed in the next regional planning cycle. 

• Galt TS – Breakers and Component Replacement: Hydro One will continue monitoring the condition of these 
components at Galt TS and proceed with the replacement plan as required. 

 
II. Newly identified needs in the region 

                           Based on the new and updated information, a summary of the results of this Needs Assessment is provided 
below: 

a. Asset Renewal for Major HV Transmission Equipment 
• No new Asset Renewal Needs 

 
b. Transformation Capacity 
• The supply capacity needs at Preston TS, Energy + MTS, Cedar T7/T8 and Campbell TS (T3/T4) have been 

identified in the near term while the needs at Cedar TS T1/T2 DESN, Cedar T7/T8 DESN, Kitchner MTS #7, 
Waterloo MTS, and Rush MTS have been identified in the middle term.  
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c. Transmission System Capacity 
• During the study period.  Post contingency overload violations were observed on 230 kV M20D/M21D and 

115 kV D11K/ D12K circuits for the loss of companion circuits.  
 

d. System Reliability, Operation and Load restoration 
• During the study period, post contingency voltage violations were observed on 230 kV M20D/M21D for the 

loss of companion circuits. 
• Load restoration violations on 230 kV D6V/D7V circuits in the long term and system security and load 

restoration violation on the M21D/M20D circuit in the mid term and near term respectively, for a single 
tower contingency.   

 

8. SENSITIVITY ANALYSIS 

The objective of a sensitivity analysis is to capture uncertainty in the load forecast as well as variability of electric 
demand drivers to identify any emerging needs and/or advancement or deferment of recommended investments. 

The impact of the sensitivity analysis for the high and low growth scenarios identified the following updates to need 
dates and/or new station/line capacity needs: These needs will be assessed again during the next phases of this 
Regional Planning cycle. 

Sr. no Need Identified Normal Growth 
Scenario 

High Growth 
Scenario 

Low Growth 
Scenario 

    1 Preston TS - Capacity need     2026        2026 2029 

2 Galt TS- Capacity need Reaches capacity 
in 2032 

2030 Long term 

3 Energy Inc MTS - Capacity 
need 

2023 2023 2023 

4 Rush MTS - Capacity need 2030 2029 Long term 

5 Waterloo North MTS #3 - 
Capacity need 

2030 2030 Long term 

6 Campbell TS (T3/T4)- Capacity 
need 

2026 2025 2030 

7 Cedar TS (T7/T8)- Capacity 
need 

Immediate Immediate Immediate 

8 Cedar TS (T1/T2)- Capacity 
need 

2031 2029 Long term 

9 Kitchener #7 2031 2030 Long term 

10 M20D/M21D Transmission 
Circuit Supply 

2026 2024 2026 

11 D11K/D12K- Transmission 
Circuit Supply 

2032 2030 Long term 
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12 D10H - Transmission Circuit 
Supply 

Long term 2030 Long term 

13 M20D/M21D Load Security 
 

2032 2028 Long term 

14 M20D/M21D Restoration 
Needs 

2025 2023 2025 

15 D6V/D7V Restoration Needs Long term 2030 Long term 

16 Voltage change violation on 
M20D/M21D 

2026 2025 2026 

 

9. RECOMMENDATIONS 

The TWG recommendations are as follows: 

I. Needs that require further assessment and regional coordination  

These needs may have broader regional impacts and require further assessment and coordination during the 
next phases1 of the regional planning cycle. These needs are as follows: 

a. Transmission System Capacity 
• M20D/M21D post contingency violation (Galt Jct x Cambridge #1 Jct)- Near term 
• D11K/D12K post contingency violation (Detweiler x Kitchener #1 & 4 Jct) – Mid Term 
 
b. System Reliability, Operation and Load restoration 
• System security violation on the M21D/M20D circuit in the Mid term 
• Load restoration for M20D/M21D – Near term 
• Voltage violations on M20D or M21D due to outage on companion circuit -Near term 
c. Transformation Capacity Needs 
• Preston TS (T3/T4) – Near term  
• Energy Inc MTS (T1/T2) – Near term 

Transmission system capacity and restoration needs are likely to trigger system reinforcement needs in the KWCG 
region.  

 

II. Needs that do not require further regional coordination 

These needs are local in nature and do not have a regional impact. They can be addressed by a straightforward 
transmission and/or distribution wires solution. They do not require investment in any upstream transmission 
facility or Leave to Construct (i.e., Section 92) approvals. These needs generally impact a limited number of LDCs 
and can be addressed directly between Hydro One and the LDC(s) to develop a preferred local plan.   A list of 
these needs are as follows: 

 
1 Non-wires options are further considered (i.e. incremental to CDM and DG that is considered in this NA) as 
potential options in addressing these needs during the IRRP phase. 
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a. Transformation Capacity Needs 

• Campbell TS (T3/T4) – Mid term  
• Cedar TS (T1/T2) – Mid term 
• Kitchener MTS #7 (T14/T13) – Mid term  
• Cedar (T7/T8) – Near term 
• Rush MTS – Mid term 
• Waterloo North MTS #3 - Mid term 

 

List of LDC(s) to be involved in further regional planning activities:  

• Grandbridge Energy 
• Enova Power Corp 

 
List of LDC(s) which are not required to be involved in further regional planning phases: 

• Hydro One Networks Inc. (Distribution) 
• Alectra Inc. 
• Center Wellington Hydro 
• Halton Hills Hydro Inc. 
• Wellington North Power 
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1. INTRODUCTION 
 

The second cycle of the Regional Planning process for the KWCG Region was completed in [December 10, 
2021] with the publication of the Regional Infrastructure Plan (“RIP”) Report The RIP report included a 
common discussion of all the options and recommended plans and preferred plans for wire infrastructure 
investments to address the near- and medium-term needs.  

This Needs Assessment initiates the third regional planning cycle for the KWCG Region. The purpose of 
this Needs Assessment (“NA”) is to:  

a) Identify any new needs and reaffirm needs identified in the previous regional planning cycle; and,  
b) Recommend which needs:  

ii) require further assessment and regional coordination (and hence, proceed to the next 
phases of regional planning); and,  

ii) do not require further regional coordination (i.e., can be addressed directly between Hydro One 
and the impacted LDC(s) to develop a preferred plan and/or no regional investment is required at 
this time and the need may be reviewed during the next regional planning cycle). 

 

The planning horizon for this NA assessment is ten years. The flow chart of the Regional Planning Process 
is given below in Figure 1 below. 

 
Figure 1: Regional Planning Process  

This report was prepared by the KWCG Technical Working Group(“TWG”), led by Hydro One Networks 
Inc. The report presents the results of the assessment based on information provided by the Hydro One, 

https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/kitchenerwaterloocambridgeguelph/Documents/RIP_Report_KWCG.pdf
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the Local Distribution Companies (“LDC”) and the Independent Electricity System Operator (“IESO”). 
Participants of the TWG are listed below in Table 1. 

 

 

Table 1: KWCG Region TWG Participants 

Sr. no. Name of TWG Participants 

1 Hydro One Networks Inc. (Lead Transmitter) 

2 Independent Electricity System Operator (“IESO”) 

3 Enova Power Corp. 

4 Alectra Inc. 

5 Grandbridge energy  

6 Centre Wellington  

7 Wellington North  

8 Halton Hills Hydro Inc.  

9 Hydro One Networks Inc. (Distribution)  

 
 

2. REGIONAL ISSUE/TRIGGER 
 

In accordance with the Regional Planning process, the Regional Planning cycle should be triggered at least 
once every five years. As such, the 3rd Regional Planning cycle was triggered for the KWCG region.  

 

3. SCOPE OF NEEDS ASSESSMENT 
 

The scope of this NA covers the KWCG region and includes: 

• Review and reaffirm needs/plans identified in the previous cycle RIP (as applicable), 

• Identify any new needs resulting from this assessment,   

• Recommend which need(s) require further assessment and regional coordination in the next 
phases of the regional planning cycle; and,  
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• Recommend which needs do not require further regional coordination (i.e., can be addressed 
directly between Hydro One and the impacted LDC(s) to develop a preferred plan and/or no 
regional investment is required at this time and the need may be reviewed during the next 
regional planning cycle).  

 

The Technical Working Group TWG may also identify additional needs during the next phases of the 
planning process, namely Scoping Assessment (“SA”), Integrated Regional Resource Plan (“IRRP”), Local 
plan (LP) and RIP, based on updated information available at that time. 

The planning horizon for this NA assessment is 10 years. 

 

4. REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION 
 

The KWCG Region covers the cities of Kitchener, Waterloo, Cambridge and Guelph, portions of Oxford and 
Wellington counties and the townships of North Dumfries, Puslinch, Woolwich, Wellesley and Wilmot. 
Electrical supply to the Region is provided from eleven 230 kV and thirteen 115 kV step-down transformer 
stations. The accumulative summer 2022 non-coincident loads were about 1477 MW. The approximate 
boundaries of the KWCG Region are shown below in Figure 1.  

The main sources of electricity into the KWCG Region are from five Hydro One stations: Middleport TS, 
Buchanan TS, Detweiler TS, Orangeville TS and Burlington TS. At these stations electricity is transformed 
from 500 kV and 230 kV to 230 kV and 115 kV levels, respectively. Electricity is then delivered to the end 
users of LDCs and transmission connected industrial customers through 26 ( supply transformer stations) 
step-down transformer stations. Figure 2 illustrates these stations as well as the four major regional sub-
systems: Waterloo-Guelph 230 kV sub-system, Cambridge-Kitchener 230 kV sub-system, Kitchener 
Guelph 115 kV sub-system and South-Central Guelph 115 kV sub-system. The single line diagram of the 
KWCG region is shown in Figure 3 below. 
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Figure 2: Map of KWCG Regional Planning Area 

The circuits and stations of the area are summarized in the Table 2 below:  
 

Table 2: Transmission Station and Circuits in the KWCG Region 

115Kv circuits 230Kv circuits Hydro One Transformer Stations Generation 
Stations 

B5C/B6C 
D7F/D9F 
F12C/F11C 
D11K/D12K 
D8S 
D10K 

D4W/D5W 
D6V/D7V 
B22D/B23D 
M20D/M21D 

*Detweiler TS , Fergus TS, *Cedar TS, Campbell 
TS, Galt TS, Elmira TS, Hanlon TS, Scheifele MTS, 
Waterloo North MTS#3, Energy MTS#1, Kitchener 
MTS #1, Kitchener MTS#3, Kitchener MTS#4, 
Kitchener MTS#5, Kitchener MTS#6, Kitchener 
MTS#7, Kitchener MTS#8, Kitchener MTS#9, Rush 
MTS, Wolverton DS, Puslinch DS,   CTS 1,  CTS 2, 
Preston TS*.  

N/A 

*Stations with Autotransformers installed 
 

The single line diagram of the Transmission Network of KWCG region is shown in Figure 3 below. 
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Figure 3: KWCG Transmission Single Line Diagram 

 

 

5. INPUTS AND DATA 
 

TWG participants, including representatives from LDCs, IESO, and Hydro One provided information and 
input for the KWCG NA. With respect to the load forecast information, the OEB Regional Planning Process 
Advisory Group (RPPAG) recently published a document called “Load Forecast Guideline for Ontario” in 
Oct. 2022. The objective of this document is to provide guidance to the TWG in the development of the 
load forecasts used in the various phases of the regional planning process with a focus on the NA and the 
IRRP. One of the inputs into the LDC’s load forecast that is called for in this guideline is information from 
Municipal Energy Plans (MEP) and/or Community Energy Plans (CEP). The list of all the Municipalities 
falling under the geographical boundaries of the region are given in Appendix-E. 

The information provided includes the following: 
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• KWCG 10-year Load Forecast for all supply stations inclusive of the inputs provided by the 
municipalities (e.g. through their MEPs & CEPs), 

• Known capacity and reliability needs, operating issues, and/or major assets requiring 
replacement/ refurbishment; and 

• Planned/foreseen transmission and distribution investments that are relevant to Regional 
Planning for the KWCG. 

• Captured uncertainty in the load forecast as well as variability of electric demand drivers to 
identify any emerging needs and/or advancement or deferment of recommended investments. 

6. ASSESSMENT METHODOLOGY 
 

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

6.1   Technical Assessments and Study Assumptions 
 

The technical assessment of needs was undertaken based on: 

• Current and future station capacity and transmission adequacy; 
• System reliability and operational considerations; 
• Asset renewal for major high voltage transmission equipment requiring replacement with 

consideration to “right-sizing”; and, 
• Load forecast data was requested from industrial customers in the region, and   
• This assessment is based on Summer peak loads. Three load forecasts were developed i.e. Normal 

Growth scenario, High & low Growth scenario. The High and low Growth scenario load forecast 
was developed to conduct a sensitivity analysis to cover unforeseen developments such as, fuel 
switching, Government policies, higher-than-expected EV charging trend during peak load 
conditions, etc.  
 

The following other assumptions are made in this report. 

• The study period for this Needs Assessment is 2023-2032. 
• The Region is summer peaking, so this assessment is based on summer peak loads. 
• Line capacity adequacy is assessed by using coincident peak loads in the area. 
• Station capacity adequacy is assessed by comparing the non-coincident peak load with the 

station’s normal planning supply capacity, assuming a 90% lagging power factor for stations 
having no low-voltage capacitor banks and 95% lagging power factor for stations having low-
voltage capacitor banks.  
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• Normal planning supply capacity for transformer stations is determined by the Hydro One 
summer 10-Day Limited Time Rating (LTR) of a single transformer at that station. 

• Adequacy assessment is conducted as per Ontario Resource Transmission Assessment Criteria 
(ORTAC). 

 

6.2    Information Gathering process 
 

6.2.1. Load forecast:  

The LDCs provided their load forecast for all the stations supplying their loads in the KWCG region 
for the 10-year study period including the inputs from the Municipalities such as MEPs and CEPs. 
The IESO provided a Conservation and Demand Management (“CDM”) and Distributed Generation 
(“DG”) forecast for the KWCG region. The region’s extreme summer non-coincident peak gross 
load forecasts for each station were prepared by applying the LDC load forecast growth rates to 
the actual 2022 summer peak extreme weather corrected loads. The extreme summer weather 
correction factors were provided by Hydro One. The net extreme summer weather load forecasts 
were produced by reducing the gross load forecasts for each station by the percentage CDM and 
then by the amount of effective DG capacity for the contracted projects only provided by the IESO 
for that station. It is to be noted that as contracts for existing DG resources in the region begin to 
expire, at which point the load forecast has a decreasing contribution from local DG resources, and 
an increase in net demand. This extreme summer weather corrected net load forecast for the 
individual stations in the KWCG region is given in Appendix A. 

A very few of the stations have winter peaks marginally higher than summer peaks. The higher 
winter transformer and line ratings are adequate to accommodate the marginally higher loads. 
Therefore, only the Summer Assessment was carried out. 

Alectra recently advised the TWG that a revised forecast, to better account for their community’s 
decarbonization activities, will soon be available. This updated forecast will be included in later 
stages of the regional planning process and may impact the area’s overall needs and/or may 
require the creation of a regional winter forecast. 

6.2.2. Sensitivity Analysis:  

A sensitivity analysis was undertaken by the TWG to capture uncertainty in the load forecast as 
well as variability of drivers such as electrification. Hence, the NA recommendations are not 
necessarily linked to sensitivity scenarios; but rather are used to identify any emerging needs for 
consideration in developing recommendations. The impact of sensitivity analysis for the high and 
low growth scenarios are provided in section 8 of this report. 

Relevant information regarding system reliability and operational issues in the region; and 
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6.2.3. Asset renewal Needs for Major HV Equipment:  

List of major HV transmission equipment planned and/or identified to be refurbished and/or 
replaced based on asset condition assessment, relevant for Regional Planning purposes. This 
includes HV transformers, autotransformers, HV Breakers, HV underground cables and overhead 
lines. The scope of equipment considered is given in section 7.1; and 

6.2.4. System Reliability and Operational Issues: 

• Palmerston-to-Detweiler transfer during Hanover bank outages: 
With current load forecast, this issue does not exist. 
 

TWG members identified the following bulk system issues in the KWCG region to be discussed outside of 
the RP process:  

• Detweiler TS configuration  and operating instruction asking for multiple equipment to be out of 
service during contingency 

• Detweiler TS Station Service Auto-Transfer Issues 
• Palmerston-to-Detweiler transfer during Hanover bank outages.  
 

7. NEEDS 
This section describes emerging new needs identified in the KWCG Region and/or updates on the 
previously identified needs since the completion of Previous Regional Planning cycle.  

Needs that were identified and discussed in the previous regional planning cycle with associated projects 
that were recently completed and reaffirmed needs that are underway are briefly described below with 
relevant updates and will not be discussed further in the report. These projects include: 

• Hanlon T1/T2 transformer replacement was completed in 2022. 
• Kitchener MTS #5 project is currently underway, existing 83MVA transformers to be replaced by 

100MVA units. The planned in-service date is Q3 2024 for T10 and Q1 2025 for T9. 
• Preston TS: Project for like-for-like replacement of transformers T3/T4 is underway. The planned 

in-service date is 2027. 
• B5C/B6C 115kV line section refurbishment: The Burlington TS to Harper junction line 

refurbishment was completed in 2019. The refurbishment of line tap from Harper junction to CTS-
1 is progressing slowly due to outage availability from customer. Expected completion date is 
Q3/Q4 2025.   

• Galt TS: The asset condition assessment identified breakers and other components needs to be 
replaced in long-term. Hydro One will continue to monitor the condition of these components 
and if required, proceed with the replacement plan. 

• Campbell TS: Two feeder breakers and a bus tie breaker for T1/T2 DESN were identified for 
replacement. The planned in-service date is 2032. 
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• Scheifele MTS T1/T2/T3/T4 Transformer replacement: These four (T1/T2/T3/T4) transformers are 
expected to approach end of life over the next 10-year horizon and are planned for replacement 
by Enova Power Corp. The expected year of replacement is between 2029-2033.  

Note: The planned in-service year for the above projects is tentative and is subject to change. 

All near, and mid-term needs that were discussed as a part of this report are summarized in table 3 below. 

 
Table 3: Near/Mid-term Needs Identified in Previous RIP and/or this NA 

Need Description Recommended Plan/Update Previous RIP 
Report Section 

NA Report 
Section 

Asset Renewal Needs 

Cedar TS 
 

T7/T8 Transformers Replacement 7.3.2 7.1.1 

Fergus TS T3/T4 Transformers Replacement  7.3.4 7.1.2 

Galt TS Breakers and Component Replacement 7.3.5 7.1.4 

Campbell TS Breakers and Component Replacement 7.3.6 7.1.3 

Station Capacity Needs 

Preston TS Preston T3/T4 is forecasted to exceed its 
supply capacity during the study period 
(beyond the anticipated LTR of the new 
transformers) 
 

N/A 7.2.1 

Energy Inc MTS The load at Energy Inc MTS is forecasted to 
exceed its supply capacity in the near term. 
 

N/A 7.2.2 

Campbell TS (T3/T4) The load at Campbell TS (T3/T4) is forecasted 
to exceed its supply capacity in the near term.  

N/A 7.2.3 

Cedar TS  Load demand at both Cedar TS T1/T2 and T7/ 
T8 DESNs is forecasted to exceed supply 
capacities in the mid and near term 
respectively.  
 

N/A 7.2.4 

Kitchener MTS#7 The load at Kitchener MTS#7 is forecasted to 
exceed its supply capacity in the mid-term.  

N/A 7.2.5 
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Waterloo North 
MTS #3 

The load at Waterloo North MTS#3 is 
forecasted to exceed its supply capacity in 
the mid-term.  

N/A 7.2.6 

Rush MTS The load at Rush MTS is forecasted to exceed 
its supply capacity in the mid-term.  

N/A 7.2.7 

Transmission Line Capacity Needs 

M20D/M21D The 230 kV M20D/M21D circuits supply 
transformer stations connected between 
Detweiler TS and Middleport TS.  Loading 
violations were observed on M20D/ M21D 
circuits starting 2026 on the sections 
between Galt Jct. and Cambridge Jct. . 

N/A 7.3.1 

D11K/D12K D11K/D12K supplies Enova Power Corp 
stations, Kitchener MTS#1 and Kitchener 
MTS#4. Loading violations were observed on 
these circuits for the loss of companion 
circuit in the mid-term.  

N/A 7.3.2 

D10H The 115 kV D10H circuit between Detweiler 
TS and Hanover TS supplies loads at Rush 
MTS, Elmira TS and Palmerston TS with a 
normally  open motorized switch just south 
of Palmerston TS. During the outage of 115 
kV D8S circuit, loading violations were 
observed on a section of 115 kV D10H circuit 
in the long term.  
 

N/A 7.3.3 

System Reliability, Operation and Load restoration Needs 

M20D/ M21D  For the loss of two elements M20D/M21D 
on the 230 kV system, the load interrupted 
by configuration will exceed 600MW based 
on the peak coincident load, resulting in 
violation of ORTAC security criteria in the 
mid-term. 

N/A 7.4.1 

M20D/M21D Load restoration violations observed  on the 
M20D/M21D 230 kV circuits  

N/A 7.4.1 

D6V/ D7V Marginal load restoration violations were 
observed for D6V/D7V 230 kV circuits 

N/A 7.4.2 

Voltage Performance 
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M20D/M21D Several voltage violations were observed in 
the near term.  

N/A 7.4.3 

 

7.1    Asset Renewal Needs for Major HV Transmission Equipment 
 

Hydro One and TWG has identified asset renewal needs for major high voltage transmission equipment 
that are expected to be replaced over the next 10 years in the KWCG Region. The complete list of major 
HV transmission equipment requiring replacement in the KWCG Region is provided in table 4 in this 
section. Hydro One and Enova Power Corp are the Transmission Asset Owners (TAO) in the Region. 
  
Asset Replacement needs are determined by asset condition assessment. Asset condition assessment is 
based on a range of considerations such as:  

• Equipment deterioration due to aging infrastructure or other factors, 
• Technical obsolescence due to outdated design, 
• Lack of spare parts availability or manufacturer support, and/or 
• Potential health and safety hazards, etc.  

 
The major high voltage equipment information shared and discussed as part of this process is listed below: 

• 230/115kV autotransformers  
• 230 and 115kV load serving step down transformers 
• 230 and 115kV breakers where: 

replacement of six breakers or more than 50% of station breakers, the lesser of the two  
• 230 and 115kV transmission lines requiring refurbishment where:  

Leave to Construct (i.e., section 92) approval is required for any alternative to like-for-like  
• 230 and 115kV underground cable requiring replacement where: 

Leave to Construct (i.e., section 92) approval is required for any alternative to like-for-like  
The Asset renewal assessment considers the following options for “right sizing” the equipment: 

• Maintaining the status quo  
• Replacing equipment with similar equipment with lower ratings and built to current standards 
• Replacing equipment with similar equipment with lower ratings and built to current standards by 

transferring some load to other existing facilities 
• Eliminating equipment by transferring all the load to other existing facilities  
• Replacing equipment with similar equipment and built to current standards (i.e., “like-for-like” 

replacement) 
• Replacing equipment with higher ratings and built to current standards 

From Hydro One’s perspective as a facility owner and operator of its transmission equipment, do nothing 
is generally not an option for major HV equipment due to safety and reliability risk of equipment failure. 
This also results in increased maintenance cost and longer duration of customer outages. 
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Table 4: Major HV Transmission Asset assessed for Replacement in the region over the next 10 years 

Station/Circuit Need Description Planned ISD 

Kitchener MTS #5 The existing T10 & T9 83 MVA transformers to be 
replaced by 100 MVA units 

T10-2024 
T9-2025 

Preston TS Replacement of existing T3 & T4 transformers with 
similar size units. 

2027 

B5C/B6C  Refurbishment of B5C/B6C line between Burlington 
TS to CTS1. 

2025 

Scheifele MTS The existing four transformers are expected to 
approach end of service life over the next 10 years 
Horizon 

2029-2033  

 

7.1.1 Cedar TS (T7/T8) 
 

Cedar TS is located in the city of Guelph supplying Alectra loads. Cedar T7/T8 is a 115/13.8 kV DESN station 
with an LTR of 44 MVA (40 MW @ 0.9 PF), and 40 MW of peak load in 2022. Hydro One will continue to 
monitor the condition of these transformers. Based on asset condition assessment, T7/T8 are expected 
to reach end of life beyond the 10-year planning horizon.  The station capacity need at this station is 
discussed in Section 7.2.4 of this report.  

7.1.2 Fergus TS (T3/T4) 
 

Fergus TS is a 230 kV/ 44 kV single DESN station having two 125 MVA transformers located in the township 
of Fergus having a supply capacity of 154 MW and supplying 94 MW of loads. The supply capacity of this 
station is forecasted to be sufficient over the study period and beyond. Based on asset condition 
assessment, T7/T8 are expected to reach end of life beyond the 10-year planning horizon. 

The TWG recommended Hydro One to keep monitoring the condition of these transformers. No further 
regional planning coordination is required at this time. 

7.1.3 Campbell TS (T1/T2) Breakers and Components 
 

Campbell TS is located in the city of Guelph supplying Alectra loads. Campbell TS has two 230/13.8 kV 
DESNs T1/T2 and T3/T4, having supply capacities of 94 MW and 56 MW respectively. The loads on these 
two DESNs are currently supplying about 86 MW and 47 MW of loads respectively.  
 
In the previous regional planning RIP report, two feeder breakers and a bus tie breaker for T1/T2 DESN 
were identified for replacement. Based on asset condition assessment, the equipment at this station are 
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expected to reach end of life within 10 year planning horizon. No further regional coordination is required 
at this time. 

 

7.1.4 Galt TS Breakers and Components  
 

Galt TS is located in the city of Cambridge supplying Energy + loads in the KWCG region. Galt TS has two 
230/ 28-28 kV transformers T7 and T8 of 75/100/125 MVA, currently supplying 115 MW of peak loads. 
The total supply capacity of Galt TS is 169 MW, expected to be more than adequate over the study period.  

The T7/T8 transformers were replaced in 2010 and 2012 respectively due to technical issues with the 
transformers. The breakers and other component at the station are almost 50 years old. Condition 
assessment has identified that these older components to be replaced in the long term. 

The station cannot be downsized or eliminated because there is no nearby supply station/s  having surplus 
supply capacity for transferring  loads. Hydro One will continue monitoring the condition of these 
components at Galt TS and if required proceed with the replacement plan as required. 

 

7.2    Station Capacity Needs  
 

A ‘Station Capacity’ assessment was performed over the study period 2023-2032 for the 230kV and 115kV 
Transforming stations in the KWCG Region using the non-coincident summer peak load forecasts provided 
by the Technical Working Group. Based on the results, the following Station capacity needs have been 
identified during the study period: 

 

7.2.1 Preston TS Supply Transformers 
 

Preston TS (DESN) is located in the city of Cambridge supplying Grandbridge energy loads. Preston TS is a 
single T3/T4 DESN station of 125 MVA transformers with no additional LTR capability available. This 
station is currently supplying loads to its supply capacity. The non-coincident loads at Preston TS are 
currently forecasted to reach 242 MW2 by the end of study period. The replacement of these station 
supply transformers is underway and forecasted to be completed by Q2 of 2027. Upon completion, the 
new station LTR is expected to be in the range of 180 MW. The Preston TS loads are currently forecasted 
to reach this new supply capacity in the in-service timeframe of these new transformers. A near-term 
solution is required to address this need. The TWG recommends to further review this need in next 
regional planning phases. 
 

 
2 Note: Due to the load limit on M20D/M21D imposed by ORTAC’s load security criteria, the coincident peak loading 
on M20D/M21D is limited to 600 MW forecasted to exceed in 2032.  
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7.2.2 Energy MTS#1 
 

Energy + MTS#1 is located in the city of Cambridge supplying Grandbridge Energy loads in the KWCG 
region. This station has an LTR of 102 MW and forecasted to exceed its supply capacity near the end of 
the study period. The loading at this station will be monitored by Grandbridge Energy and this need will 
be further assessed in the next regional planning phase. Grandbridge Energy is working on measures to 
transfer load within the distribution system to Galt TS to address near term loading concerns. Hydro One 
and Grandbridge will continue to monitor load levels. 

 

7.2.3 Campbell TS Transformer 
 

Campbell TS is located in the city of Guelph supplying Alectra loads. Campbell TS has two 230/13.8 kV 
DESNs units supplying through T1/T2 and T3/T4 transformers, having supply capacities of 94 MW and 56 
MW respectively. These two Campbell TS DESNs are currently supplying about 81 MW and 45 MW of loads 
respectively and their combined loads at Campbell TS are forecasted to exceed the total station supply 
capacity close to the end of the study period. 
 
Alectra  to propose measures to address capacity needs at this station, if required. Hydro One and Alectra 
will continue to monitor load levels. The TWG recommends that no further regional coordination is 
required at this time. 
 
 
7.2.4 Cedar T1/T2 and T7/T8 
 

Cedar TS is located in the city of Guelph supplying Alectra loads. Cedar TS has two 115/13.8 kV DESN 
stations T1/T2 and T7/T8 of 75 MVA with a LTR of 115 MVA (103 MW @ 0.9 PF) and 37 MVA with a LTR 
of 44 MVA (40 MW @ 0.9 PF), currently supplying 82 MW and 40 MW of peak loads respectively. The total 
load of both DESNs is forecasted to exceed its supply capacity in the near term. 

Alectra to propose measures to address this capacity needs, if required. Hydro One and Alectra to 
continue monitoring load levels. The TWG recommends that no further regional coordination is required 
at this time. 
 

7.2.5 Kitchener MTS #7 
 

Kitchener MTS #7 is located in the city of Kitchener supplying Enova Power Corp loads. Kitchener MTS #7 
is a 115/ 13.8 kV single T13/T14 DESN station having 50 MVA transformers and a LTR of 60 MVA (54 MW 
@ 0.9 PF). This station is currently supplying 37 MW of peak load. The loads at Kitchener MTS #7 are 
currently forecasted to grow approaching its supply capacity near the end of the study period.   
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Enova Power Corp to monitor the loading on this station and manage any overloading through load 
transfers, if required. The TWG recommends that no further regional coordination is required at this time. 

 

7.2.6 Waterloo North MTS #3 
 

Waterloo North MTS#3 is located in the city of Waterloo supplying Enova Power Corp. Waterloo North 
MTS#3 is a 230/27.6 kV single T1/T2 DESN station having an LTR of 85MVA. This station is currently 
supplying 48 MW of peak load. The loads at Waterloo North MTS#3 is currently forecasted to grow 
approaching its supply capacity near the end of the study period.  Enova Power Corp to monitor the 
loading on this station and manage any overloading in the mid term through load transfers and a new 
supply station in the long term. The TWG recommends that no further regional coordination is required 
at this time. 
 

7.2.7 Rush MTS 
 

Rush MTS is located in the city of Waterloo supplying Enova Power Corp loads. Rush MTS is a 115/ 13.8 
kV single T1/T2 DESN station having an LTR of 68 MW. This station is currently supplying 50 MW of peak 
load. The loads at Rush MTS is currently forecasted to grow approaching its supply capacity near the end 
of the study period.  Enova Power Corp to monitor the loading on this station and manage any overloading 
in the mid term through load transfers and a new supply station in the long term. The TWG recommends 
that no further regional coordination is required at this time and will be reviewed in next regional planning 
cycle. 

7.3    Transmission Lines Capacity Needs 
 

All line and equipment loads shall be within their continuous ratings with all elements in service and within 
their long-term emergency ratings with any one element out of service. Immediately following 
contingencies, lines may be loaded up to their short-term emergency ratings where control actions such 
as re-dispatch, switching, etc. are available to reduce the loading to the long-term emergency ratings. A 
Transmission Lines Capacity Assessment was performed over the study period 2023-2032 for the 230kV 
and 115kV Transmission line circuits in the KWCG Region by assessing thermal limits of the circuit and the 
voltage range as per ORTAC to cater this need. Based on the results, the following line capacity needs 
have been identified in the during the study period: 

 

7.3.1 M20D/M21D – 230 kV – Transmission Circuit Supply 
 

The M20D/M21D is a 230kV double circuit line about 58 km long, supplying the following stations: 
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• Kitchener MTS #6 
• Kitchener MTS #8 
• Galt TS 
• Preston TS 
• Energy + Inc. 
• A Customer CTS 

 

For the loss of one of the M20D or M21D 230 kV circuits, the loading on the Galt JCT to Cambridge JCT 
section exceeds its rating starting in 2026 (Summer load forecast).  The TWG recommends to further 
review this need in next regional planning phases. 
 
 

7.3.2 D11K/D12K 
 

D11K/D12K is a 115 kV line supplying Enova Power Corp stations of Kitchener MTS#1 and Kitchener 
MTS#4. With the current load forecast on the above stations, these D11K and D12K 115 kV circuits will be 
experiencing overloading for the loss of companion circuits by the end of the study period (2032). The 
TWG recommends to further review this need in next regional planning phases. 

7.3.3 D10H  
 

The 115 kV D10H circuit between Detweiler TS and Hanover TS supplies loads to Rush MTS and Elmira TS. 
The D10H circuit has a normally open point just south of Palmerston TS through a motorized disconnect 
switch for emergency supply to Palmerston TS. The northern section of D10H is supplied from Hanover TS 
radially supplying Palmerston TS loads. The southern section of D10H is supplied through Detweiler TS 
radially supplying Enova Power Corp’s 34 MW of Elmira TS peak loads. D10H also supplies Rush MTS which 
has a dual supply through 115 kV D8S circuit from Detweiler TS.  For any outage of 115 kV D8S circuit. The 
D10H line section between Detweiler and Leong Jct is approaching its supply capacity close to the end of 
the study period. 

 

7.4    System Reliability, Operation and Restoration Needs 
 

The transmission system must be planned to satisfy demand levels up to the extreme weather, median-
economic forecast for an extended period with any one transmission element out of service. A study has 
been performed, considering the net coincident load forecast and the loss of one element over the study 
period 2023-2032 to cater this need. Based on the results, some system reliability, operating and restoring 
issues have been identified for this Region. 
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7.4.1 M20D/M21D Load Security and Restoration Needs 
 
As per the load security criteria (ORTAC Section 7.1), with one element out of service, planned load 
curtailment or load rejection is permissible only to account for local generation outages; and not more 
than 150MW of load may be interrupted by configuration, planned load curtailment or rejection. With 
two elements out of service, not more than 600 MW of load may be interrupted by configuration, 
planned load curtailment or rejection. 
 
As per the load restoration criteria (ORTAC Section 7.2), interrupted load must be restored within the 
following timelines: 

 
• Load above 250 MW, within 30 minutes; 
• Load above 150 MW, within 4 hours; and 
• All load, within 8 hours. 

 
For the loss of double 230kV circuits (M20D/M21D), a total peak coincident load of 638 MW will be 
interrupted in 2032 by configuration which violates ORTAC load security criteria since not more than 600 
MW of load may be interrupted by configuration.  

With respect to load restoration, a total of 638 MW (2032 forecast) will be interrupted by configuration, 
of which, 388 MW needs to be restored within 30 mins as per ORTAC criteria. For a double line fault on 
Galt Jct. to Preston TS section, only 210 MW (out of the 388MW required to be restored) of that load is 
restorable. Kitchener MTS#6 and MTS#8 load can be restored via Galt Jct in-line switches and 
approximately 100 MW of load can be restored at Preston TS. This can be accomplished by opening the 
M20/211D line disconnect switches at Preston TS and back-feed Preston TS T2 230-115 kV 
autotransformer to supply load at Preston TS only.  
 
Therefore, the existing restoration capability to loads connected to M20/21D does not meet criteria for 
the duration of the study period. The TWG recommends to further review this need in next regional 
planning phases. 

 
 

7.4.2 D6V/D7V Restorations Needs. 
 

By year 2032, the total peak coincident forecasted load connected to D6V/D7V is 517 MW. Loss of this 
double circuit line (Tower Contingency) would result in the loss of all 517 MW which is below the ORTAC 
load security limit. To restore load to these stations, the 230 kV in-line switches will be utilized to isolate 
the problem and return to service the remaining healthy circuit sections. These switches allow for more 
flexibility to restore load to the affected stations in a timely fashion. Non-restorable load within 30 
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minutes is estimated to be about 256 MW. Hence, the load restoration criterion is substantially met. 
Therefore, no additional transmission restoration capability is warranted at this time, and the loading 
levels will be monitored. 

 

7.4.3 Voltage Performance 
 

M20D or M21D post contingency voltage change exceeds the 10% pre-tap and 5% post-tap limits on the 
low voltage side at Preston TS and Energy + Inc MTS within the near-term coincident forecast. The post 
contingency voltages also drop beyond the allowable voltage range. The situation is further worsened in 
the subsequent years. 

In the midterm, the voltage change limits on the high side of Preston TS, Galt TS and Energy + Inc MTS are 
violated for the post-contingency loss of M20D or M21D circuits. Voltage also drops below the allowable 
voltage range. The TWG recommends to further review this need in next regional planning phases. 

  

 

8. SENSITIVITY ANALYSIS 
 

The objective of a sensitivity analysis is to capture uncertainty in the load forecast as well as variability of 
electric demand drivers to identify any emerging needs and/or advancement or deferment of 
recommended investments. The TWG determined that the key electric demand driver in the KWCG region 
to be considered in this sensitivity analysis is electric vehicle (EV) penetration and unforeseen 
electrification which would cause the load to increase at a faster rate than shown in the forecast; or the 
potential delay in some projects which could result in less demand than anticipated. 

The TWG reviewed EV scenarios and any unforeseen electrification needs to develop high demand growth 
forecasts by applying 50% additional growth to the growth rate on the extreme summer corrected Normal 
Growth net load forecasts. The low growth scenario was obtained by reducing the growth rate by applying 
-50% growth to the annual growth rate on the extreme summer corrected Normal Growth net load 
forecasts. 

The normal and high growth forecasts are shown in Tables A.1, A.2, A.3 and A.4. 

The impact of sensitivity analysis for the high and low growth scenario identified the following updates or 
new Station/Line capacity needs: 
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Table 5: Impact of Sensitivity Analysis on Station/Line capacity needs in the region 

Sr.no Need Identified Normal Growth 
Scenario 

High Growth 
Scenario 

Low Growth 
Scenario 

     1 Preston TS- Capacity need 2026 2026 2029 

2 Galt TS- Capacity need Reaches capacity 
in 2032 

2030 Long term 

3 Energy Inc MTS - Capacity 
need 

2023 2023 2023 

4 Rush MTS - Capacity need 2030 2029 Long term 

5 Waterloo North MTS #3 - 
Capacity need 

2030 2030 Long term 

6 Campbell TS (T3/T4)- Capacity 
need 

2026 2025 2030 

7 Cedar TS (T7/T8)- Capacity 
need 

2024 2024 2024 

8 Cedar TS (T1/T2)- 115kV- 
Capacity need 

2031 2029 Long term 

9 Kitchener MTS#7 2031 2030 Long term 

10 M20D/M21D Transmission 
Circuit Supply 

2026 2024 2026 

11 D11K/D12K- Transmission 
Circuit Supply 

2032 2030 Long term 

12 D10H - Transmission Circuit 
Supply 

Long term 2030 Long term 

13 M20D/M21D Load Security 
 

2032 2028 Long term 

14 M20D/M21D Restoration 
Needs 

2025 2023 2025 

15 D6V/D7V Restoration Needs Long term 2030 Long term 

16 Voltage change violation on 
M20D/M21D 

2026 2025 2026 

 

 

The sensitivity analysis identified the additional capacity needs towards the end of the study period and 
advanced the triggering date of all the needs. These needs will be assessed again during the next phases 
of this Regional Planning cycle. 

The 2022 forecast from last year’s RIP aligns with the actual 2022 loading. Therefore, the high growth 
scenario can be discounted for now, and monitoring the load growth is recommended.  



KWCG – Needs Assessment [April 09, 2024] 

32 

 
32 

  



KWCG – Needs Assessment [April 09, 2024] 

33 

 
33 

9. CONCLUSION AND RECOMMENDATION  
 

The Technical Working Group’s recommendations to address the needs identified are as follows: 

Table 7:  Needs which do not require regional coordination 

Sr.no. Need Recommendation 

1 Campbell TS (T3/T4) 
Station Capacity 

LDC to propose measures to address capacity 
needs, if required, Hydro One and Alectra to 
continue to monitor load levels. 

2 Cedar TS (T1/T2) 
Station Capacity 

LDC to propose measures to address capacity 
needs, if required, Hydro One and Alectra to 
continue to monitor load levels. 

3 Kitchener MTS #7 
Station Capacity 

LDC to monitor load levels and manage any 
overloading through load transfers. 

4 Cedar TS (T7/T8) 
Station Capacity 

LDC to propose measures to address capacity 
needs, if required. Hydro One and Alectra to 
continue to monitor load levels. Advancing and 
upsizing Cedar transformers is also being 
considered as an option 

5 Waterloo North MTS #3 
 Station Capacity 

LDC to monitor the loading on this station and 
manage any overloading in the mid term through 
load transfers and a new supply station in the long 
term.  

6 Rush MTS 
Station Capacity 

LDC to monitor the loading on this station and 
manage any overloading in the mid term through 
load transfers and a new supply station in the long 
term. 

 
Table 8: Needs which require further regional coordination 

Sr.no. Need Recommendation 

     
1 

     Preston TS 
  Station Capacity 

     To be further assessed in the next RP phases. Hydro 
One and Grandbridge Energy to keep monitoring 
load levels  

2 Energy Inc MTS 
Station Capacity 

To be further assessed in the next RP phases. 
Grandbridge Energy to monitor load levels 
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3 Overload - M20D/M21D post 
contingency capacity violation 
(Galt Jct x Cambridge #1 Jct)- 

To be further assessed in the next RP phases.  

4 System security violation - 
M21D/M20D 230 kV circuits 

To be further assessed in the next RP phases.  

5 Voltage violations – On 230 kV 
M20D or M21D circuit for loss of 
companion circuit. 

To be further assessed in the next RP phases.  

6 Load restorations -M20D or 
M21D due to single tower 
outage 

To be further assessed in the next RP phases.  

7 Overload - D11K/D12K 115 kV 
circuits experience post 
contingency violation 
(Detweiler TS x Kitchener 
MTS#1 & #4 Jct.) 

To be further assessed in the next phases. Enova 
Power Corp to explore load transfers between their 
stations. H1 and Enova Power Corp to monitor load 
levels. 

 

List of LDC(s) to be involved in further regional planning activities:  

• Grandbridge Energy 
• Enova Power Corp. 

List of LDC(s) which are not required to be involved in further regional planning phases: (if any) 

• Hydro One Networks Inc. (Distribution) 
• Alectra Inc. 
• Center Wellington Hydro 
• Halton Hills Hydro Inc. 
• Wellington North Power 
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Appendix A: Extreme Summer Weather Adjusted Net Load Forecast 
Table A.1: KWCG Region – Non-Coincident- Normal Growth Net Load Forecast  

Station/DESN 

LTR Historical Summer Net Forecast 

(MW) (MW) (MW) 

  2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Arlen MTS 45.0 35.1 34.2 17.8 20.1 21.8 22.6 23.8 24.6 26.0 27.3 28.6 

Campbell TS (T1/T2) 94.1 81.2 86.1 87.3 88.3 89.1 88.8 89.2 89.2 89.5 90.0 91.0 

Campbell TS (T3/T4) 56.3 45.7 46.9 54.2 56.2 56.7 56.8 57.3 57.6 58.1 58.7 59.3 

Cedar TS (T1/T2) 103.3 82.5 89.0 90.7 92.0 94.8 95.8 97.6 99.1 101.3 103.5 105.4 

Cedar TS (T7/T8) 39.9 40.7 45.0 46.8 48.3 50.6 51.2 52.1 52.9 54.0 55.1 56.0 

Elmira TS 55.0 36.7 33.8 33.9 34.0 34.2 34.2 36.4 36.5 36.7 37.0 37.3 

Energy Inc(Cam) MTS#1 101.7 115.2 125.5 130.5 135.6 141.3 146.3 152.5 158.5 164.9 172.4 179.7 

Fergus TS 153.5 91.0 93.9 95.9 98.6 101.9 104.9 108.3 110.7 113.5 117.7 120.0 

Galt TS 169.4 113.6 117.0 121.9 126.7 132.1 136.7 142.5 148.1 154.6 161.5 168.4 

Hanlon TS 42.9 25.7 27.9 28.7 29.2 30.1 30.8 31.7 32.4 33.6 34.7 36.2 

Kitchener MTS # 1 54.0 26.1 27.5 28.9 30.2 31.7 34.2 36.9 39.6 42.2 45.1 47.9 

Kitchener MTS # 3 108.0 55.1 48.2 59.1 60.1 61.3 63.0 65.2 67.2 85.0 95.9 98.2 

Kitchener MTS # 4 90.0 58.6 71.8 63.1 64.4 65.9 68.2 71.0 73.6 76.3 79.3 82.2 

Kitchener MTS#5 79.7 72.0 58.1 77.2 78.4 80.0 91.4 94.8 97.7 100.6 98.5 102.5 

Kitchener MTS#6 90.0 57.0 64.7 61.1 62.3 63.6 65.7 68.1 70.4 72.7 75.4 78.0 

Kitchener MTS#7 54.0 37.4 39.8 40.6 41.7 43.0 44.9 47.2 49.4 51.6 54.1 56.5 

Kitchener MTS#8 54.0 36.2 36.5 40.0 41.6 43.3 46.5 50.1 53.5 41.1 44.7 48.3 

Kitchener MTS#9 90.0 32.3 20.3 28.7 29.5 30.3 37.5 38.9 40.3 41.7 43.2 44.7 

Preston TS3 112.5 102.4 109.8 135.5 144.5 190.1 198.0 206.4 214.4 223.0 233.0 242.8 

Puslinch DS 56.3 32.7 39.6 40.3 41.0 41.8 42.3 43.0 43.7 44.4 45.4 46.2 

Rush MTS 67.5 50.6 54.7 55.6 56.6 57.8 58.6 62.0 65.3 69.4 73.7 78.0 

Scheifele MTS (T3/T4) 99.0 83.6 89.7 91.3 92.9 94.9 96.1 101.9 107.3 114.0 113.7 110.1 

Scheifele MTS (T1/T2) 62.1 50.5 54.0 55.0 56.0 57.1 57.9 61.4 64.7 58.0 54.8 58.8 

Waterloo North MTS#3 76.5 48.4 52.6 53.5 54.5 55.6 56.3 59.7 62.9 77.4 86.0 90.3 

Wolverton DS 54.4 18.2 18.2 18.7 19.1 19.7 20.0 20.6 21.0 21.6 22.2 22.8 

CTS 1   4.2 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 

CTS     2   5.6 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 

Snyder MTS 85.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 20.6 

 
3 Upon completion of an on-going project, the new station LTR is expected to be in the range of 180 MW. 
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Appendix B: Lists of Step-Down Transformer Stations 
 

Sr. No. Transformer Station  Voltage (kV) Supply Circuits 

1.  Arlen MTS  115 B5C/B6C 

2.  Campbell TS (T1/T2)  230 D6V/D7V 

3.  Campbell TS (T3/T4)  230 D6V/D7V 

4.  Cedar TS (T1/T2)  115 B5C/B6C 

5.  Cedar TS (T7/T8)  115 B5C/B6C 

6.  Elmira TS  115 D10H 

7.  Energy+ MTS #1  230 M20D/M21D 

8.  Fergus TS  230 D6V/D7V 

9.  Galt TS  230 M20D/M21D 

10.  Hanlon TS  115 B5C/B6C 

11.  Kitchener MTS # 1  115 D11K/D12K 

12.  Kitchener MTS # 3  115 D7F/D9F 

13.  Kitchener MTS # 4  115 D11K/D12K 

14.  Kitchener MTS #5  115 F11C/F12C 

15.  Kitchener MTS #6  230 M20D/M21D 

16.  Kitchener MTS #7  115 D7F/D9F 

17.  Kitchener MTS #8  230 M20D/M21D 

18.  Kitchener MTS #9  230 D4W/D5W 

19.  Preston TS  230 M20D/M21D 

20.  Puslinch DS  115 B5C/B6C 

21.  Rush MTS  115 D10H/D8S 

22.  Scheifele MTS  230 D6V/D7V 

23.  Waterloo North MTS#3  230 D6V/D7V 

24.  Wolverton DS  115 D7F/D9F 

25.  CTS - 1  230 M20D/M21D 

26.  CTS - 2  115 B5C/B6C 
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Appendix C: Lists of Transmission Circuits 
 

Sr. No. Connecting Stations Circuit ID Voltage (kV) 

1.  D6V/ D7V  Detweiler TS  Orangeville TS  

2.  M20D/ M21D  Detweiler TS  Middleport TS  

3.  D4W/ D5W  Detweiler TS  Buchanan TS  

4.  B22D/ B23D  Detweiler TS  Bruce TS  

5.  D7F/ D9F  Detweiler TS  Free Port SS  

6.  F11C/ F12C  Free Port SS  Cedar TS  

7.  B5C/ B6C  Cedar TS  Burlington TS  

8.  D11K/ D12K  Detweiler TS  Kitchener MTS #4  

9.  D8S  Detweiler TS  St. Mary TS  

10.  D10H  Detweiler TS  Hanover TS  

 

Appendix D: List of LDC’s 
 

Sr. no. Name of LDC 

1 Energy + Inc 

2 Alectra 

3 H1 Distribution 

4 Enova Power Corp 

5 Centre Wellington Hydro 

6 Halton Hills Hydro 

7 Milton Hydro 

8 Wellington North Power Inc 
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Appendix E: List of Municipalities in the region 
 

Sr. no. Name of Municipality 

1 Township of Blandford-Blenheim 

2 City of Cambridge 

3 City of Kitchener 

4 City of Waterloo 

5 Regional Municipality of Waterloo 

6 Township of North Dumfries 

7 Township of Wellesley 

8 Township of Wilmot 

9 Township of Woolwich 

10 Region of Waterloo 

11 City of Guelph 

12 County of Wellington 

13 Township of Centre Wellington 

14 Township of Puslinch 

15 County of Perth 

16 Town of St. Marys 
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Appendix F: Acronyms 
Acronym Description 
A Ampere 
BES Bulk Electric System 
BPS Bulk Power System 
CDM Conservation and Demand Management 
CEP Community Energy Plan 
CIA Customer Impact Assessment 
CGS Customer Generating Station 
CSS Customer Switching Station 
CTS Customer Transformer Station 
DESN Dual Element Spot Network 
DG Distributed Generation 
DS Distribution Station 
GS Generating Station 
HV High Voltage  
IESO Independent Electricity System Operator 
IRRP Integrated Regional Resource Plan 
kV Kilovolt 
LDC Local Distribution Company 
LP Local Plan 
LTE Long Term Emergency 
LTR Limited Time Rating 
LV Low Voltage 
MEP Municipal Energy Plan 
MTS Municipal Transformer Station 
MW Megawatt 
MVA Mega Volt-Ampere 
MVAR Mega Volt-Ampere Reactive 
NA Needs Assessment 
NERC North American Electric Reliability Corporation 
NGS Nuclear Generating Station 
NPCC Northeast Power Coordinating Council Inc. 
NUG Non-Utility Generator 
OEB Ontario Energy Board 
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ORTAC 
Ontario Resource and Transmission Assessment 
Criteria 

PF Power Factor 
PPWG Planning Process Working Group 
RIP Regional Infrastructure Plan 
SA Scoping Assessment 
SIA System Impact Assessment 
SPS Special Protection Scheme 
SS Switching Station 
STG Steam Turbine Generator 
TS Transformer Station 

 


	5.2 Distribution System Plan
	5.2.1 Distribution System Plan Overview
	5.2.1.1 Description of the Utility Company
	5.2.1.2  Capital Investment Highlights
	5.2.1.2.1  System Access
	5.2.1.2.2  System Renewal
	5.2.1.2.3  System Service
	5.2.1.2.4 General Plant

	5.2.1.3 Key Changes since Last DSP Filing
	5.2.1.4 DSP Objectives

	5.2.2 Coordinated Planning with Third Parties
	5.2.2.1 Customers
	5.2.2.2 Subdivision Developers
	5.2.2.3 Municipalities
	5.2.2.4  Regional Planning Process
	5.2.2.5 Telecommunication Entities
	5.2.2.6 CDM Engagements
	5.2.2.7 Renewable Energy Generation
	5.2.2.7.1 IESO Comment Letter


	5.2.3  Performance Measurement for Continuous Improvement
	5.2.3.1 Distribution System Plan
	5.2.3.1.1 Objectives for Continuous Improvement Set out in Last DSP Filing
	5.2.3.1.2 Performance Scorecard

	5.2.3.2 Service Quality and Reliability
	5.2.3.2.1 Service Quality Requirements
	5.2.3.2.2 Reliability Requirements
	5.2.3.2.3 Outage Details for Years 2018-2023

	5.2.3.3 Distributor Specific Reliability Targets


	5.3 Asset Management Process
	5.3.1  Planning Process
	5.3.1.1  Overview
	5.3.1.2 Important Changes to Asset Management Process since last DSP Filing
	5.3.1.3 Process
	5.3.1.3.1 Project Identification
	5.3.1.3.2 Project Prioritization
	5.3.1.3.3 Project Pacing

	5.3.1.4 Data

	5.3.2  Overview of Assets Managed
	5.3.2.1  Description of Service Area
	5.3.2.1.1 Overview of Service Area & Summary of System Configuration
	5.3.2.1.2 Customers Served
	5.3.2.1.3 System Demand & Efficiency

	5.3.2.2 Asset Information
	5.3.2.2.1 Asset Capacity & Utilization
	5.3.2.2.2 Asset Condition & Asset Demographics
	5.3.2.2.3 Asset Risks

	5.3.2.3 Transmission or High Voltage Assets
	5.3.2.4 Host & Embedded Distributors

	5.3.3 Asset Lifecycle Optimization Policies and Practices
	5.3.3.1 Asset Replacement and Refurbishment Policy
	5.3.3.2 Description of Maintenance and Inspection Practices
	5.3.3.3 Processes and Tools to Forecast, Prioritize & Optimize System Renewal Spending
	5.3.3.3.1 Forecasting
	5.3.3.3.2 Prioritization and Optimization
	5.3.3.3.3 Strategies for Operating within Budget Envelopes
	5.3.3.3.4 Risks of Proceeding / Not Proceeding

	5.3.3.4  Important Changes to Life Optimization Policies and Practices since Last DSP Filing

	5.3.4 System Capability Assessment for REG & DERs
	5.3.5 CDM Activities to Address System Needs

	5.4 Capital Expenditure Plan
	5.4.1 Capital Expenditure Summary
	5.4.1.1  Plan vs Actual Variances for the Historical Period
	5.4.1.2  Forecast Expenditures
	5.4.1.2.1 System Access
	5.4.1.2.2 System Renewal
	5.4.1.2.3 System Service
	5.4.1.2.4 General Plant
	5.4.1.2.5 Investments with Project Lifecycle Greater than One Year

	5.4.1.3  Comparison of Forecast and Historical Expenditures
	5.4.1.3.1 Overall Capital Expenditures
	5.4.1.3.2 System Access
	5.4.1.3.3 System Renewal
	5.4.1.3.4 System Service
	5.4.1.3.5 General Plant

	5.4.1.4 Important Modifications to Capital Programs Since Last DSP
	5.4.1.5 Forecast Impact of System Investments on System O&M Costs
	5.4.1.6  Non-Distribution Activities

	5.4.2 Justifying Capital Expenditures
	5.4.2.1  Material Investments


	DSP App B Customer DSP Material and survey2024.pdf
	Customer Engagement Survey
	Centre Wellington Hydro Customer Engagement Survey for Distribution System Planning and Cost of Service Application
	General:
	Satisfaction:
	Power Outages:
	Effectiveness during an Outage:
	Electronic Billing:
	Grid Modernization:
	Final Comments:


	DSP App F Needs Assessment - KWCG - Final Report 2024.pdf
	1. INTRODUCTION
	2. REGIONAL ISSUE/TRIGGER
	3. SCOPE OF NEEDS ASSESSMENT
	4. REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION
	5. INPUTS AND DATA
	6. ASSESSMENT METHODOLOGY
	6.1   Technical Assessments and Study Assumptions
	6.2    Information Gathering process

	7. NEEDS
	7.1    Asset Renewal Needs for Major HV Transmission Equipment
	7.1.1 Cedar TS (T7/T8)
	7.1.2 Fergus TS (T3/T4)
	7.1.3 Campbell TS (T1/T2) Breakers and Components
	7.1.4 Galt TS Breakers and Components

	7.2    Station Capacity Needs
	2.
	3.
	4.
	5.
	6.
	7.
	7.1
	7.2
	7.2.1 Preston TS Supply Transformers
	7.2.2 Energy MTS#1
	7.2.3 Campbell TS Transformer
	7.2.4 Cedar T1/T2 and T7/T8
	7.2.5 Kitchener MTS #7
	7.2.6 Waterloo North MTS #3
	7.2.7 Rush MTS

	7.3    Transmission Lines Capacity Needs
	7.3
	7.3.1 M20D/M21D – 230 kV – Transmission Circuit Supply
	7.3.2 D11K/D12K
	7.3.3 D10H

	7.4    System Reliability, Operation and Restoration Needs
	7.4
	7.4.1 M20D/M21D Load Security and Restoration Needs
	7.4.2 D6V/D7V Restorations Needs.
	7.4.3 Voltage Performance


	8. SENSITIVITY ANALYSIS
	9. CONCLUSION AND RECOMMENDATION
	10. REFERENCES
	Appendix A: Extreme Summer Weather Adjusted Net Load Forecast
	Appendix B: Lists of Step-Down Transformer Stations
	Appendix C: Lists of Transmission Circuits
	Appendix D: List of LDC’s
	Appendix E: List of Municipalities in the region
	Appendix F: Acronyms


