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Executive Summary  

In 2013, Enersource Hydro Mississauga Inc. (Enersource or the Company) established an Asset 
Management Division (AMD) responsible for the development of the Distribution System Plan (DSP) and 
Long Term Investment Portfolio (LTIP).  The division's first priority was to create a Comprehensive Asset 
Management Policy (CAMP), stating that Enersource will adopt practices to optimize the performance 
and lifecycle costs of all of its assets in a safe, reliable, and sustainable manner.  The Company’s policy 
for the stewardship and management of these assets is to strike the best possible balance among risk, 
performance, and costs in a sustainable fashion that maximizes enterprise value while complying with all 
health, safety, environmental, and regulatory requirements.  The objective of the DSP is to ensure the 
alignment of the LTIP with the CAMP when determining investments in electricity infrastructure, 
equipment, and general plant.   

The DSP and LTIP support Enersource’s strategy of adopting a complete lifecycle approach for all asset 
investments from the initial risk identification, preparation, design, acquisition, operation and 
maintenance to the decommissioning and removal or disposal of assets.  To comply with Enersource’s 
CAMP, the Company will maintain regulatory compliance, monitor risk during the lifecycle of an asset, 
and establish and maintain a conformance and quality framework to allow for continuous improvement.  

Enersource embraces innovation and progressively implements best practices. The Company is  
committed to fostering a work environment that is committed to the asset management systems and 
complete lifecycle strategy.  

 The DSP also describes Enersource’s service territory and gives a high level description of the 
subtransmission and distribution systems. This provides  context of the topographical outline before 
assessing system performance and reliability history. 

Where applicable, in the cases of System Service and System Access, Enersource considers Conservation 
and Demand Management (CDM) programs prior to engaging in any major capital investments (as 
exemplified in the Downtown Core expansion).   

The DSP and LTIP are based on several inputs including, but not limited to, Asset Condition Assessment 
(ACA), system capacity/load forecast, asset information extracted from testing and inspection reports, 
information from the Integrated Operating Model (IOM), the Automated Mapping/Facilities 
Management (AM/FM), as well as Enersource’s JD Edwards/Enterprise Resource Planning (JDE), and 
Customer Care and Billing (CC&B) systems.   

Enersource’s historical high standard of maintenance and sustainment practices have resulted in most of 
the distribution system assets being in an acceptable operational state. However, over the course of 
time and standard use, a large number of assets are expected to require replacement at increasing rates 
over the near and mid-term, especially transformers and underground cables.  This is evidenced by a 
large number of distribution assets, installed during times of rapid growth in Mississauga, that are soon 
expected to approach the end of their useful life.  This DSP outlines the tactics and activities that 

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 2 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  ii 

Enersource will undertake in order to address such issues through proactive planning, risk evaluation, 
and the continuation of existing programs and projects. 

The approach applied in the development of the DSP and LTIP is founded on key factors including 
system planning, prioritization, and the execution of capital projects in a sustainable manner.  The 
objective of these activities is to select the projects and programs that deliver the required functions at 
the desired level of service and financial performance.  These projects and programs have been 
summarized according to the Ontario Energy Board’s (OEB) investment categories that include 
requirements for System Access, System Renewal, System Service, and General Plant.   

System Access investments are modifications (including asset relocation) to a distribution system that a 
distributor must perform in order to provide customers (including  generator customers) with access to 
electricity services via the distribution system.   

System Renewal investments involve replacing and/or refurbishing system assets to extend their original 
service life and thereby maintain the ability of the distribution system to provide customers with 
electricity services.   

System Service investments ensure the distribution system continues to meet distributor objectives 
while addressing anticipated future customer electricity service requirements.   

Finally, General Plant investments are modifications, replacements, or additions to a distributor’s assets 
that are not part of its distribution system, including land and buildings, tools and equipment, rolling 
stock, and electronic devices and software used to support day to day business and operations activities. 

Enersource evaluates its capital investments, and creates its DSP and LTIP, based on the following 
business values from the OEB’s Renewed Regulatory Framework for Electricity (RRFE):  

• Regulatory/Public Policy Responsiveness: the ability to meet obligations mandated by government;  
• Operational Effectiveness: the ability to continuously improve productivity and cost performance 

while delivering on system reliability and quality objectives; 
• Customer Focus: services are provided in a manner reflective of identified customer preferences; 

and 
• Financial Performance: financial viability is maintained and operational effectiveness savings are 

sustainable. 

Based on the business value evaluations and numerous identified inputs, program and project business 
cases are developed under each investment category, which are then used to establish the near to 
medium term capital expenditure forecasts contained within this DSP.  Overall, the DSP 
recommendations are consistent with previous Enersource investment activities and outline a 
continuation of programs and System Renewal projects.  To address the impending increase in assets 
that are expected to reach end-of-life in the near and medium terms, this plan also identifies several 
initiatives under development and consideration that will allow Enersource to continually improve its 
asset management practices.   
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To ensure Enersource’s DSP considers customer preferences, pursuant to the OEB’s RRFE, Enersource 
has engaged Decision Partners Inc., a third party consultant, to conduct broad, professional, and 
scientific research on customers’ behaviour regarding the DSP. This work is now underway. The 
customer input will be considered in the final version of the DSP to ensure that distribution services are 
provided in a manner responsive to customer preferences.  

Overall, Enersource plans to significantly increase its System Renewal projects over this DSP's 
timeframe.  The Company has met with potential third-party contractors that are committed to 
increasing their workforces over the next few years in order to meet Enersource’s forecasted renewal 
project increases.  The increase in investment is required due to the age and condition of a significant 
portion of Enersource’s overhead and underground system assets, and to ensure the Company’s 
distribution system continues to remain safe and reliable. Enersource has also seen a significant increase 
in operating and maintenance costs in recent years and is committed to reversing this trend. 

After considering the System Renewal investment increases and what is required for System Service 
(two new substations for the Downtown Core, one additional substation to meet the 27.6kV electricity 
demand forecast), and System Access updates to support Light Rail Transit, Enersource reviewed its 
General Plant investment proposals and re-prioritized many planned activities over the entire DSP 
period.  By more smoothly pacing General Plant investments over the DSP time frame, Enersource was 
able to maintain a relatively stable year-to-year investment portfolio that ensured sufficient funds would 
be available, labour resources would not be overly committed, and customer rates would be kept 
reasonable.   

The chart below in Figure 1 shows Enersource’s actual and proposed capital investment portfolio 
expenditures between 2011-2021:   
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Figure 1. Enersource's actual and proposed capital investment portfolio expenditures (2011-2021) 

 

How the DSP is Organized  

The DSP has been divided into three main sections.  The first section provides stakeholders with an 
overview of the information filed in the plan including, but not limited to, key elements that affect the 
rates, the sources of cost savings, information on coordinated planning with third parties, and 
performance measurements for continuous improvement.  The second section provides an overview of 
information pertaining to Enersource’s asset management processes and the direct links between the 
asset management system and the proposed capital expenditures outlined in the DSP.  The final section 
explains Enersource’s capital investments resulting from the asset management planning processes and 
the capacity of the distribution system to connect new electricity demand and embedded generation 
customers. 
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OM&A Operating, Maintenance and Administration 
OMS Outage Management System 
OPA Ontario Power Authority 
ORTAC Ontario Resource and Transmission Assessment Criteria 
PCB Polychlorinated Biphenyl 
PDSB Peel District School Board 
PUCC Public Utility Coordinating Committee 
PVC Polyvinyl Chloride 
QA Quality Assurance 
QC Quality Control 
RESOP Renewable Energy Standard Offer Program 
RIP Regional Infrastructure Planning Processes 
RRFE Renewed Regulatory Framework for Electricity 
RTU Remote Terminal Unit 
SAIDI System Average Interruption Duration Index 
SAIFI System Average Interruption Frequency Index 
SCADA Supervisory Control and Data Acquisition 
SCC Service Continuity Committee 
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SD Solid Dielectric 
SPF SmartPlant Foundation 
TCP/IP Transmission Control Protocol/Internet Protocol 
TS Transformer Station 
TSC Transmission System Code 
UG Underground 
XLPE Cross-Linked Polyethylene 
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1.  Distribution System Plan (OEB Chapter 5.2) 

On March 28, 2013, the OEB issued Chapter 5 of the Board’s Filing Requirements for Electricity 
Transmission and Distribution Applications, which outline the OEB’s expectations regarding a 
distributor’s asset management processes and long term capital expenditure plans. Enersource has 
prepared this DSP and organized the required information using the section headings in accordance with 
the OEB’s Chapter 5 Filing Requirements.   

The DSP outlines an integrative approach to the cost-effective planning and operation of Enersource’s 
electricity distribution system to ensure the network is managed in an efficient, reliable, and sustainable 
manner and provides value to its customers. Operating and maintaining an electricity distribution 
system requires a significant amount of investments and Enersource is committed to undertaking 
prudent capital projects and maintenance plans in order to ensure customers receive value in the most 
cost efficient and effective manner. 

The DSP is divided into three sections: 

Section 1- Distribution System Plan 

The Distribution System Plan section provides a brief description of the information filed in the DSP 
including, but not limited to, key elements that affect the rates, the sources of cost savings, information 
on coordinated planning with third parties, and performance measurements for continuous 
improvement. 
 
Section 2 - Asset Management Process 

The Asset Management Process section provides an overview of the information filed on Enersource’s 
asset management processes and the direct links between the asset management system and the 
proposed capital expenditures outlined within this DSP.   
 
Section 3 - Capital Investment Plan 

The Capital Investment Plan section outlines Enersource’s capital investments derived from the asset 
management processes as described in Section 2. In addition, detailed information on the Company’s 
capital expenditure planning process and the capacity of the distribution system to connect new load 
and embedded generation has been included in Section 3. 
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1.1 Distribution System Plan Overview (OEB Chapter 5.2.1) 

The purpose of the DSP is to consolidate Enersource’s practices as they relate to the planning and 
execution of capital investments associated to System Access, System Renewal, System Service, and 
General Plant through its asset management process. The DSP outlines capital expenditures for the 
forecast years (2016-2021) and other internally driven activities, while considering information received 
from customer engagement initiatives. 

Enersource is committed to continuously enhancing its asset management system and processes, and 
has made several improvements since its last cost of service (COS) application. In 2013, Enersource 
created a new Asset Management Division (AMD) to oversee Asset Planning and Analysis. The new 
division is responsible for assessing the health of Enersource’s distribution assets, overseeing the asset 
management process, outlining the need for capital asset replacements, and ensuring inspections and 
maintenance are performed to optimize the asset life cycles. 

1.1.1 Key Elements of the DSP  

The objective of the DSP is to make recommendations for the addition, replacement, disposal, and 
maintenance of Enersource’s assets in an efficient manner that realizes value and achieves the 
Company’s performance outcomes. The goal of the DSP is to outline how Enersource effectively 
manages its assets on a life-cycle basis, with investment plans that are prioritized and aligned with the 
CAMP. 

The DSP supports Enersource’s performance objective outcomes with regard to the planning, 
prioritization, and execution of programs and projects which are identified and classified into the 
following OEB requirement categories: 

System Access Investments    - modifications (including asset relocation) to Enersource’s distribution 
system that the Company is obligated to perform to provide customers (including  generator customers) 
with access to electricity services via the distribution system.   

System Renewal Investments - involve replacing and/or refurbishing system assets to extend their 
original service life and thereby maintain the ability of Enersource’s distribution system to provide 
customers with electricity services. 

System Service Investments    - modifications to Enersource’s distribution system to ensure it continues 
to meet the Company’s objectives while addressing anticipated future customer electricity service 
requirements.   

General Plant Investments     -  modifications, replacements or additions to Enersource’s assets that are 
not part of its distribution system, including land and buildings; tools and equipment; rolling stock and 
electronics devices and software used to support day to day business and operations activities.  
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Table 1 below summarizes the proposed investments required to ensure Enersource is able to provide a 
safe, secure, and reliable supply of electricity, meet system load growth demands and complete all 
regulatory driven initiatives. 
 
Table 1. Total Capital Expenditures over the DSP Period 

Description 2016 2017 2018 2019 2020 2021 
System Service   17,200    13,015    13,130    12,825    13,105    13,490  
System Renewal   34,735    37,243    38,240    40,280    38,570    38,490  
System Access   12,408    17,916    18,123    18,162    17,238    10,568  
General Plant   12,796    11,337    10,281    10,794    10,755    9,984  
Total   77,139    79,511    79,773    82,061    79,668    72,532  
 

1.1.2 Sources of Cost Savings  

The DSP outlines Enersource’s prioritization and optimization of distribution system expenditures. As 
outlined in Section 2 Asset Management Processes, Enersource aims to smoothly pace capital 
investments while minimizing the risks associated with reliability, safety, customer impact, environment, 
and providing value to stakeholders. As shown in Section 3 Capital Expenditure Plan, business cases are 
created for each investment to evaluate project alternatives that provide the greatest business value 
and minimize risk in a cost effective manner. Capital expenditures are prioritized in order to minimize 
overall risk to Enersource’s business values while ensuring a balanced level of spending and efficient use 
of limited resources.   

Enersource is focused on improving productivity and developing efficiencies as sources of cost savings in 
both capital and OM&A programs. For example, asset lifecycle optimization and an increased level of 
asset management planning would result in real (both capital and OM&A) savings. The following list 
outlines key areas of cost savings on which Enersource is focusing: 

Operational Productivity 

Enersource strives to create a culture of ongoing improvement. Whether through process improvement 
or by leveraging new technology, the Company continues to explore new ways to effectively provide the 
best value to customers. The following is a list of current initiatives: 

Balanced Scorecard – Implementation of a wide range of Key Performance Indicators (KPIs) across all 
divisions and departments to measure and monitor productivity across the Company.  
 
Third Party Coordination - Planning and coordination of work with third parties provides for potential 
cost savings. 
 
4kV to 13.8kV & 27.6kV Conversion Program – Implementation of projects that replace distribution 
assets that are beyond end-of-life for specified areas. Enersource also works to proactively eliminate the 
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need to invest in more expensive substation-class assets and equipment by better utilizing available 
capacity at higher standard voltages of 13.8kV and 27.6kV systems. In 2007 and 2010, Enersource 
upgraded a portion of its distribution system in the Streetsville area from 4kV to 13.8kV, thereby 
allowing the Company to decommission two substations: Alpha Mills Municipal Substation (MS) and 
Ontario MS. Similar conversion from 4kV to 27.6kV is expected in the future in the south end of 
Mississauga that will require replacement of distribution assets to allow for greater connection capacity. 
The eventual decommissioning of 4kV substations will provide operational costs savings in the following 
areas: 
 
• Reduced labour and expenditures required to maintain the electrical assets within the substations; 
• Reduced labour and expenditures related to the cleaning, maintenance, security monitoring and 

regular inspections of the substations; 
• Elimination of potential environmental risks from transformer oil spills associated with a failure of a 

substation power transformer; and 
• Reduced expenditures for utilities and taxes upon disposal of the substation properties. 
 
Planning Effectiveness  

Through an ever-improving inspection, testing and maintenance planning and project prioritization 
process, Enersource has developed a plan that paces spending while meeting the service requirements 
of the distribution system and General Plant assets.  Two evolving programs aimed at helping the 
Company achieve this goal are:  
 
• Detailed inspection programs which provide valuable insight into the condition of switchgear units 

(in the field) that are critical components of Enersource’s distribution system. As a result, 
Enersource is able to develop a more effective maintenance program (e.g., dry-ice cleaning) to 
target switchgear units that are likely to cause an outage. This ensures outages are minimized, 
thereby reducing time spent on troubleshooting and switching.  Similar inspection programs have 
been developed for poles and transformers, with a plan to roll existing substation inspection 
methodologies into the process; and 
 

• Enersource has implemented a pilot project with Microsoft to develop a business intelligence 
solution that consolidates data from Integrated Operating Model (IOM), the Automated 
Mapping/Facilities Management (AM/FM), JD Edwards/Enterprise Resource Planning (JDE) and 
Customer Care and Billing (CC&B) systems.  This will allow Enersource to complete better long term 
planning and asset investment while having detailed and accurate information on various asset data 
including loading, asset record information, customer information, and asset value, etc.  

Increased Use of New Technology  

When replacing assets at the end-of-life or evaluating projects to improve reliability, Enersource 
incorporates new technologies where feasible. This includes:  
 
• Replacing end-of-life switches with smart, Supervisory Control and Data Acquisition (SCADA) 

controlled switches capable of remote operation, thus reducing crew and truck time previously 
required for switching and power restoration;  
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• By third quarter 2015, Enersource is expected to complete the pole numbering project that will see 

each pole tagged and numbered with a barcode in order to improve asset management and 
inspection capabilities.  Major benefits include: 
 

o Recording of all assets attached to the poles, and their condition, including photographs 
o GPS locations to save line crew driving and preparation time 
o Improved tracking of inspections and conditions of poles; 
 

• Installing fault current indicators (FCIs) based on historical reliability information and evaluation of 
single line diagrams for ideal installation locations. Enersource has partnered with Siemens, 
BlackBerry, Mohawk College and McMaster University to implement WiMAX. This technology will 
allow Control Room operators to determine the location of the fault, thus hastening switching and 
restoration time by reducing time spent on finding the fault;  
 

• Installing various types of equipment such as cut-out cover ups, bolt covering discs and fibreglass 
cut-out brackets to reduce outages caused by animal contact; and 

 
• Enersource is in the process of implementing the Mobile Workforce Management (MWM) tool for 

operational crews, trouble trucks and metering field staff. The purpose of MWM is to address three 
core requirements: centralized dispatching, electronic processing of timesheets, and electronic 
tracking of work progress.  MWM tools will enable the following: 

  
• Increase in daily job completion rates 
• Decrease kilometers driven and reduce fuel consumption  
• Reduce overtime  
• Reduce administrative load  of field service teams  
• Eliminate paper-based timesheets and improve accuracy 
• Improve customer satisfaction 
• Provide better tracking and reporting of work completed.  

Centre for Energy Advancement through Technological Innovation (CEATI)  

CEATI is committed to providing technology solutions to its electrical utility participants to advance the 
industry through the sharing and development of practical and applicable knowledge. These innovations 
address issues pertinent to day-to-day operations, planning and management of distribution assets.  

In addition to enabling information sharing through interest groups and industry conferences, CEATI 
brings participants together to collaborate on technical projects. The outcome of these projects may 
have a significant impact on the infrastructure that Enersource plans to use in the future. In 2015, 
Enersource joined over 120 organizations including electricity and gas utilities, governmental agencies 
and provincial and state research bodies such as Hydro One Networks Inc. (HONI), PowerStream, Hydro 
Ottawa, Toronto Hydro-Electric System Limited, National Research Council, Ontario Power Generation, 
and the Ontario Power Authority (now the Independent Electricity System Operator or IESO). 
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1.1.3 DSP Period  

This DSP covers the 2012 to 2015 historical years, the 2016 Bridge Year, and the 2017 to 2021 Test 
Years.  

1.1.4 Currency of Information  

All asset information, including inspection, maintenance and operating data provided to Kinectrics for 
the ACA is current as of December 31, 2014.  Reliability metrics and analysis presented in this DSP 
include all outage information up to December 31, 2014.  

1.1.5 Updates from Previous Filing  

Enersource has not previously filed a DSP. Since the most recent cost of service (COS) submission April 
27, 2012, the Company has filed an Incremental Capital Module (ICM). 

1.1.6 Aspects of the DSP Contingent on Future Events  

The execution of distribution system capital investment programs often involves co-ordination with 
external organizations. Enersource has identified several projects that are dependent on external factors 
for scope and timing.  These projects include: 
 
• Municipal Road Relocation / Upgrade Projects 

System Access investments required to facilitate road relocation projects may be dependent upon 
the City of Mississauga; 
 

• Regional Road Relocation / Upgrade Projects 
System Access investments required to facilitate road relocation projects may be dependent upon 
the Region of Peel; 
 

• Ministry of Transportation Road Relocation Projects 
System Access investments required to facilitate road relocation projects may be dependent upon 
the Ministry of Transportation; 
 

• Regional Planning Projects 
Enersource is participating in two Regional Infrastructure Planning Processes (RIP) with HONI.  The 
Company continues to participate in and support both the Integrated Regional Resource Planning 
(IRRP) and the RIP processes and will make the required investments into projects arising from the 
plans as identified; and 
 

• Customer Connections 
System Access investments toward the expansion of Enersource’s distribution system may be 
required; the timing of which is dependent on the location and service requirements of new 
customers, which are outside the Company’s control. 
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1.2 Coordinated Planning with Third Parties (OEB Chapter 5.2.2)  

1.2.1 Regional Planning 

On May 17, 2013 the OEB provided notice of proposed amendments to the Transmission System Code 
(TSC) and the Distribution System Code (DSC).  The proposed amendments outlined how to implement 
the Board’s policies set out in its October 18, 2012 Report of the Board – A Renewed Regulatory 
Framework for Electricity Distributors: A Performance Based Approach (RRFE Board Report).  The 
changes included the framework for a more structured approach to regional infrastructure planning 
among distributors, HONI and the IESO.   
 
On November 14 and December 3, 2013, HONI launched regional planning efforts with Regional 
Infrastructure Planning Needs Screening conference calls for two planning regions in which Enersource 
participates, namely GTA West Southern Sub-Region and GTA North Western Sub-Region.  The objective 
of this is to develop long-term electricity plans that integrate all relevant options such as:  CDM, 
distributed generation, large-scale generation, transmission, and distribution. 
 
Enersource is serviced via 11 transformer stations owned by HONI. Four  transformer stations are shared 
among several utilities, including Hydro One Brampton, Toronto Hydro and Oakville Hydro. Figure 2 
illustrates Enersource’s Service Area and the location of HONI transformer stations servicing Enersource 
territory and municipal substations. 
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Figure 2. Enersource's Service Area 

Enersource has provided HONI with a Long Term Load Forecast report within prescribed timelines 
outlined in the RIP and IRRP processes. 

HONI, in collaboration with the study team that included Enersource and other neighbouring utilities, 
completed the Needs Screening and issued the Final Needs Screening Report for GTA West Southern 
Sub-Region and GTA North Western Sub-Region on May 30 and June 27, 2014, respectively.   

In the Needs Screening Report for GTA West Southern Sub-Region, the study team recommended that 
further coordinated regional planning will be required to assess the needs identified in the report, 
namely the Erindale Transformer Stations (TS) T1/T2 27.6kV system which is forecasted to reach normal 
supply capacity within the next 10 years.  It was further recommended that the IESO initiate a Scoping 
Assessment for this Sub-Region.  On September 1, 2014, the IESO completed the Scoping Assessment 
highlighting two major categories of needs: 
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Capacity 

Erindale TS T1/T2 is forecasted to be overloaded above the 10-day Limited Time Rating (LTR) during 
summer peak.  It was also concluded that the capacity needs for Erindale TS T1/T2 should be addressed 
through available transformation capacity existing adjacent to the limiting assets.  Enersource and HONI 
are currently planning the necessary infrastructure investments for this project, which will be further 
discussed in this DSP.  Also included in this DSP is the investment for securing land and installing a 
substation comprised of two step-down transformers rated 44/27.6kV, as outlined in Section 3.5.  The 
load will be supplied from HONI’s Churchill Meadows TS. 

Load Restoration  

Load restoration needs along the Richview-Trafalgar corridor and west of the Cooksville area were also 
identified.  The current radial transmission supply configuration from Richview and Manby Transformer 
Stations does not provide operational flexibility. This has considerably impacted the supply of power to 
the region, specifically the southern part of Mississauga and Oakville.  In fact, a large storm on July 8, 
2013 highlighted this major risk and lack of operational flexibility.  The scoping report recommended 
that the requirement of further load restoration must be considered within the ongoing Bulk System 
Planning study currently under way in the Western portion of the GTA.  This study is considering 
electricity needs in the municipalities of Oakville, Mississauga, Toronto, Brampton, Milton, Halton Hills 
and Caledon, and is being coordinated with other electricity planning studies in these areas.  In addition, 
the scoping assessment has found that regional coordination via an RIP or an IRRP is not needed at this 
time.   

1.2.2 Public Utility Coordinating Committee 

Enersource participates in the Public Utility Coordinating Committee (PUCC), which provides a forum for 
communication between utilities, the City of Mississauga (the City) and the Region of Peel, in order to 
ensure safe and efficient management of the infrastructure within road allowances and other rights-of-
way. Regular and effective communication between the City and the owners of infrastructure in the City 
creates an efficient and coordinated effort for all parties involved.  
 
The PUCC meets on a quarterly basis and discusses common issues, shares information, and develops 
solutions to concerns or project-related matters. Issues include efficiency enhancements through 
improved construction scheduling coordination, damage prevention initiatives, and development of 
standards. 
 
The PUCC was formed to ensure that projects undertaken on any City road allowance are completed 
using current standards and are recorded for future reference through the Municipal Consent Approval 
process. 

 
The PUCC is responsible for: 
• Approving non-standard locations of utility installations based on the understanding that wherever 

possible, utilities will be placed in the approved standard corridor locations; 
• Developing appropriate policies and procedures regarding construction and utility installations; 
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• Improve communication and the exchange of information among the road allowance stakeholders; 
• Coordinate the scheduling of the road allowance, capital improvement and maintenance projects; 

and 
• Chair quarterly meetings. 
 
Members of the PUCC include: 

• MTS-Allstream 
• Bell Canada 
• City of Mississauga Transportation and Works 
• City of Mississauga Recreation and Parks 
• Cogeco Data Services 
• Enbridge Gas Distribution Inc. 
• Enersource 
• FCI Broadband (Rogers Communications Partnership Co.) 
• GT Fiber Services Inc. 
• GTAA/Toronto Pearson International Airport 
• Hydro One Network Services 
• Hydro One Telecom Inc. 
• Region of Peel – Public Works 
• Rogers Communications Partnership 
• TELUS Communications 
• TeraGo Networks 
• Union Gas Limited. 

1.2.3 LDC Inter-Utility Standards Working Group 

This working group was created in February, 2012 to provide participating utilities the opportunity to 
share knowledge and experience in the area of distribution utility design standards, construction 
practices, and equipment and material standards. 
 
Members include Enersource, London Hydro, PowerStream, Veridian Connections, Toronto Hydro, 
Horizon Utilities Corporation, Peterborough Distribution, and Whitby Hydro Electric Corporation. 
 
Benefits of this working group include: 
 

• Enables utilities to present an issue in order for the group to provide advice and/or relate their 
experiences in solving a similar problem; 

• To notify others of equipment or material failures within a particular utility in order to alert 
others or to identify common failures; 

• To share experiences regarding the use of new equipment or materials; 
• To highlight new technologies or work practices that may benefit others; and 
• To share standards among utility members. 
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1.2.4 HONI - LDC Generation Working Group 

The LDC Generation Working Group provides an opportunity for its members to discuss, develop and 
potentially adopt policies and best practices relating to LDC distributed generation connections. This 
allows for better management of the grid when using distributed energy resources, plus effectively and 
consistently delivering services to generators. 
 
Current committee representation includes Enersource, HONI, Kingston Hydro, Horizon Utilities, 
Newmarket-Tay Power Distribution, Greater Sudbury Hydro, PowerStream, and Toronto Hydro. 
 
Some of the working group’s current activities include: 
 
• Discussing emerging issues around LDC Distributed Generation connections and sustainment; 
• Providing and gathering feedback on proposed enhancements to LDC Distributed Generation 

processes prior to implementation; 
• Allowing LDC representatives to identify emerging issues from their perspectives; 
• Identifying emerging operational issues and determining the correct forum for addressing them; and 
• Discussing operational issues related to connecting and operating distributed generation. 
 
The working group is designed to assume an advisory role rather than act as a decision-making body. In 
this role, the HONI - LDC Generation Working Group will provide recommendations to HONI and the 
IESO. Feedback from the working group will be considered in ongoing business decisions. The IESO 
participates in these meetings and regularly provides updates on new IESO policies and processes 
related to generation connections. 
 
Some of the benefits are: 
 
• Aiding in the development of both the IESO’s and HONI’s distributed generation connection 

processes; 
• Providing input on the IESO’s and HONI’s distributed generation connections and process 

sustainment; and 
• Sharing and gaining knowledge and experience among utility members. 

1.2.5 Customer Consultation 

Enersource recognizes the importance of customer feedback and regularly engages Simul Corp., an 
external research firm, to conduct a bi-annual customer satisfaction survey.  The survey helps 
Enersource understand the satisfaction levels of its customers relative to Ontario and national 
comparators.  In addition, it helps Enersource understand how customer perception, issues and 
concerns are changing over time.  

To ensure Enersource’s DSP accurately considers customer feedback, Enersource has engaged Decision 
Partners Inc., a third party consultant, to conduct broad, professional and scientific research on the 
input of customers regarding the DSP. This work is now underway. The customer feedback will be 
integrated into the final DSP to ensure that distribution services are provided in a manner responsive to 
customer preferences.  This will be accomplished by: 
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• Identifying the benefits the DSP represents to customers; 
• Considering factors relating to customer preferences that were identified in the course of planning 

investment projects and activities; and 
• Identifying whether consultation(s) have or are expected to affect Enersource’s DSP. 

Research will be conducted with all customers in three groups, including: 

• Residential Customers 
• Non-Residential Customers 
• Large Use Customers, the City of Mississauga, the hospitals and school boards. 
 
This exercise will confirm Enersource’s commitment to educate, and seek the input of, its customers,  
demonstrate how Enersource has considered that input, and revise its DSP accordingly.  Effective 
customer consultation is based on in-depth insight into people’s values, interests and priorities, in short, 
their mental models. Decision Partners’ methodology is based on its proprietary Mental Modeling 
TechnologyTM (MMTTM ) which is an evidence-based, science-informed process specifically designed for 
understanding and influencing judgment, decision making, and behaviour.   
 
The consultant has conducted 46 in-depth research interviews with three cohorts of customers and 
stakeholders, including: 15 Residential Customers, 15 Non-Residential Customers, and 16 Large Use 
Customers and Other Stakeholders (key intervenor groups).  The consultant has worked closely with the 
Enersource team to ensure a broad sampling of customers (geographically and along other signification 
classifications).   

The in-depth interviews provided foundational research which identified that Enersource’s value 
proposition – what it takes to deliver electricity safely and reliably – was not understood by most 
customers.  Building on the findings of the foundational research, Decision Partners, and its Interactive 
Decision Support Technology™ (IDST) partner, MedRespond, proposed an engagement solution that 
would first clarify Enersource’s distribution role within the larger electricity system, then enable 
engagement of a broad range of residential and non-residential customers in thoughtful “conversations” 
with Enersource leaders about the DSP, who would listen and respond to customers’ questions and 
comments in an online, virtual customer engagement environment.   

Consultation with customers is continuing, currently via a ‘video dialogue’, accompanied by an online 
survey at www.enersource.com/survey.  The results of the survey will provide Enersource with insights 
into customer preferences and will be used to align investment planning activities with the DSP.     
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1.3 Performance Measurement for Continuous Improvement (OEB Chapter 5.2.3)  

A key consideration of Enersource’s performance objectives outcomes, and reflected within this DSP, is 
the concept of balancing customer expectations and preferences, public policy responsiveness, and 
stakeholder requirements in the most operational, cost effective, and sustainable manner.   

Since most of Enersource’s assets are estimated to have a long useful life and are funded or recovered 
through distribution rates, Enersource must ensure the appropriate funding is available in order to 
minimize the cash flow constraint that may occur when undertaking long-term investments. 

Enersource must ensure that its workforce is committed to the Company’s performance objectives 
outcomes, and be able to identify risks, assess stakeholder requirements, and maintain/replace assets 
either directly or by overseeing third parties and other subcontracting firms.  Since a significant number 
of Enersource’s employees have expertise and are nearing retirement age, industry competition for 
additional resources is strong and has been identified as a significant constraint within this DSP.   

To complement and continuously improve Enersource’s strategic and capital expenditure plans, 
programs and projects are fully assessed and are evaluated to ensure alignment with the Company’s 
CAMP and other corporate strategies.  To facilitate the achievement of this goal, Enersource performs 
quantitative and qualitative analysis and risk assessments on each significant program or project.  
Enersource then considers the impact investments will have on distribution rates while ensuring the 
recommendations are prioritized and selected based on customer value, operational performance, 
stakeholder needs, and risk mitigation.  

1.3.1 Methods, Measures, and Metrics  

Table 2. Methods, Measures and Metrics 

Business Outcome Key Success Factor Key Indicator Groups Key Performance Indicators 

Health & Safety 
Keep personnel, service 

providers and the 
public safe 

• Employee safety 
incidents 

• Service provider safety 
incidents 

• Public safety incidents 

Lost Time Incidents 

Medical Aid Injuries 

First Aid Injuries 

Vehicle Accidents 

Property Damage 

Property Theft 

Public Electrical Safety 
Measure 
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Business Outcome Key Success Factor Key Indicator Groups Key Performance Indicators 

Distribution System 
Reliability 

Acceptable long term 
reliability performance 
of distribution system 

• Reliability 
SAIDI 

SAIFI 
 

Network Asset 
Operations & 
Management 

Ensure planned capital 
expenditure completed 
on time and budget 

• System Access 
• System Service 
• System Renewal 
• General Plan 

Discretionary Capital 
Expenditures on plan 

Discretionary Capital 
Expenditures completed on 

time/as planned 

 

Service Quality 
Measure 

Meet all compliance 
standards 

• Regulatory service 
quality indicators results 

• Legal violations 
• License conditions 

violations 

Call Centre - ESQRs 

New Service Connections 

Appointments  

Billing Accuracy 

 

Employee Measures 

 

 

Ensure healthy and 
engaged workforce 

 
• Employee absenteeism 
• Employee retention 
• Employee driving 

Employee Absenteeism 

Employee Voluntary Turnover 

Employee Preventable 
Incidents 

 

1.3.2 Performance Trends 

The following sections provide a summary of performance trends over the historical period using the 
methods and measures identified above.  
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Customer Oriented Performance  

Enersource regularly seeks customer feedback on their satisfaction with the services provided by the 
Company.  Satisfaction levels have proven to be greatly impacted by system reliability.  Where gaps are 
found, the appropriate actions are identified to address the issues.  Service reliability is integral to all 
work undertaken as part of system planning and asset management.  Annually, Enersource undertakes a 
thorough review of system reliability and identifies planned works under applicable investment 
categories which are designed to directly impact system reliability. 

Customer value is at the centre of Enersource’s Corporate Strategic Objectives. Customers are engaged 
on an ongoing basis and their feedback is incorporated into distribution system planning.  Enersource 
engages customers with two surveys: Customer Satisfaction Survey and a DSP Consultation. The results 
provide the Company with the KPIs which Enersource uses to identify areas of improvement and 
benchmark its accomplishments against results of other utilities.  

System Reliability Performance Indicator  

Key measures of reliability are System Average Interruption Frequency Index (SAIFI), System Average 
Interruption Duration Index (SAIDI) and Customer Average Interruption Duration Index (CAIDI). 
Frequency relates to the number of outages whereas duration relates to the outage time. Enersource 
tracks System Reliability Performance Indicators, as shown in Table 3 and Figures 3-5, to ensure that 
power is provided to customers on a reliable basis. Interruption categories such as defective equipment 
and adverse weather-related outages have been progressively trending upward.  Improvements to the 
asset management processes are underway to enhance the Company’s ability to prioritize end-of-life 
asset replacements. Maintenance, inspection, and testing of existing assets are essential to ensure 
equipment operates as expected and to identify potential failures before they occur. Enersource’s 
objective is to maintain the System Reliability Performance Indicators year over year.   

Table 4. Trends in reliability indices 2010-2014 (including Major Event Days (“MED”) 

KPI 2010 2011 2012 2013 2014 
SAIDI 35 53.3 41.91 320.29* 40.51 
3-Yr Average SAIDI 30.41 41.65 43.4 138.5 134.24 
SAIFI 1.32 1.97 1.71 2.72 1.14 
3-Yr Average SAIFI 1.08 1.49 1.67 2.13 1.86 
CAIDI 26.5 27 24.6 117.9 35.6 
3-Yr Average CAIDI 28.1 28.2 26.03 56.5 59.4 
*includes two MEDs (July storm and flood, and December ice storm) 
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Figure 3. Trends in SAIDI 2010-2014 

 

Figure 4. Trends in SAIFI 2010-2014 
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Figure 5. Trends in CAIDI 2010-2014 

1.3.3 Impact on the DSP   

Enersource’s Corporate Strategic Objectives and targets provide the framework for the DSP.  The 
Company tracks the KPIs listed in previous sections, which are used to set benchmarks to ensure 
Enersource’s objectives of continuous improvement are achieved across all areas of the Company. 
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2.  Asset Management Process (OEB Chapter 5.3)  

2.1 Asset Management System Overview (OEB Chapter 5.3.1)  

The objective of the DSP is to make recommendations for additions, replacement, disposal, and 
maintenance of assets in an efficient manner that realizes value and achieves Enersource’s established 
performance outcomes.  The goal of the DSP, updated annually, is to then outline how Enersource 
effectively manages its assets on a life-cycle basis with investment plans that are prioritized and aligned 
with the CAMP. 

2.1.1 Asset Management Framework – Goals and Objectives  

The DSP has been based on the following key factors: planning, prioritization and execution of programs 
and projects.  The investments have been identified and classified into the following categories: 

System Access - modifications (including asset relocation) to Enersource’s distribution system that it is 
obligated to perform  in order to provide customers (including generator customers) with access to 
electricity services via the distribution system.   

System Renewal - involve replacing and/or refurbishing system assets to extend their original service life 
and thereby maintain the ability of Enersource’s distribution system to provide customers with 
electricity services. 

System Service - modifications to Enersource’s distribution system to ensure the distribution system 
continues to meet the Company’s objectives while addressing anticipated future customer electricity 
service requirements.   

General Plant -  modifications, replacements or additions to Enersource’s assets that are not part of its 
distribution system, including land and buildings, tools and equipment, rolling stock and electronic 
devices and software used to support day to day business and operations activities.  

Asset management is an Enersource-wide discipline guided by the following principles for the 
development and implementation of asset related programs or projects: 

Risk-based: Incorporate risk management appropriately into decision making strategy 

Sustainable: Optimize asset life cycle value 

Multi-disciplinary: Asset management accountability framework crosses departmental and discipline 
boundaries 

Integration Oriented: View assets in their total relative value context 

Optimal: Strike the right balance among competing objectives such as short-term performance and 
reliability versus long-term planning and sustainability 
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Systematic: Rigorously applied in a structured management system complete with a monitoring 
framework and evidentiary structures and tools. 

Enersource formalized these guiding principles into its CAMP in 2013, reinforcing that good asset 
management practices must be an integrated business discipline involving planning, finance, 
engineering, maintenance and operations.   

In order to strike the optimal balance among risks, performance, and costs in a sustainable fashion that 
maximizes value while complying with all health, safety, environmental and regulatory requirements, 
Enersource established an asset management framework that will allow it to  continuously improve its 
current asset management system and planning processes, as shown in Figure 6.  

 

Figure 6. Enersource Asset Management Framework 

2.1.2 Asset Management Implementation and Components  

Enersource views its current asset management system as a set of tools, policies, plans, and business 
processes used to direct, coordinate, and control investment activities.  It provides Enersource with a 
method to reduce risk and give assurance that the asset management objectives will be achieved on a 
consistent basis.  

Comprehensive Asset Management Framework

Enersource
Vision: To be a Leading Energy Solutions Provider through Integrity, Innovation, 

Teamwork and Excellence.

Mission: We Deliver energy and energy solutions in the most Safe, Reliable and 
Sustainable manner.

Policy Statement
Enersource will adopt progressive and risk based comprehensive asset 

management practices to optimize the performance and lifecycle costs of 
assets in the most safe, reliable and sustainable manner. 

Comprehensive Asset Management Strategy
Integrated business discipline involving planning, finance, engineering, 

maintenance and operations strategically designed around a set of principles 
which drive consistent and sustainable outcomes for a diverse asset portfolio.  

Asset Management Objectives and Direction
Quality Assurance, Regulatory Compliance, Operational Efficiency, Resource 

and Investment Sustainment
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Enersource has five main focus areas which it takes into account when establishing its yearly business 
plans: 

• Corporate Risk  
• Stakeholder Engagement 
• Workforce  
• Value Creation 
• Asset Management. 

 
Enersource uses these focus areas to establish the short and long term organizational objectives which 
are used to align the business planning activities.   

Enersource’s Senior Management and Executive Advisory Committee (EAC) establish the Company’s 
objectives and goals, which are then approved, in principle, by the Board of Directors.  The EAC consists 
of the Chief Executive Officer, Executive Vice Presidents, Vice Presidents, and Director-level staff.   This 
top down objective-setting approach is to ensure that when detailed plans are created, they align with 
the objectives and values set out and approved by the Board of Directors. 

Enersource currently evaluates its business plan and investment projects and programs against the 
following business values: 

• Regulatory/Public Policy Responsiveness 
• Operational Effectiveness/Safety 
• Customer Focus  
• Financial Performance. 

 
In order to establish a realistic investment plan that takes into consideration customer expectations and 
preferences, public policy responsiveness and stakeholder requirements, Enersource prioritizes projects 
and programs based on the business values listed above.  Projects are ranked based on which 
investments have the greatest impact on the business values.  Assuming there were no constraints, all 
investments with a positive impact on the business values would be approved.  Due to resource 
constraints (e.g., appropriate funding, labour availability, information technology support) and other 
considerations such as the impact on the customer, other stakeholders and the environment, projects 
and programs are selected and prioritized based on supplemental quantitative and qualitative analysis.  

After the top down objectives have been approved, the detailed capital budgeting process begins with 
an assessment and evaluation of Enersource’s current and future distribution, intangible, and General 
Plant asset needs and requirements.  Recommendations are then made on the timing of asset additions, 
replacements and disposals.  Considerations include strategic or top down objectives, operational 
requirements and constraints, asset condition, asset age, criticality, reliability information, new capacity 
or regulatory requirements, environmental and other stakeholder impacts.  
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Each recommendation is assessed and draft business cases are prepared by the main business unit 
sponsors, along with other key stakeholders, for each proposed project or program. Each business case 
includes a description of the investment driver, scope, forecasted cost, and potential benefit/risk 
mitigation anticipated from each project or program.   

Projects and programs are selected by assessing and balancing labour availability and funding with other 
needs and constraints within each division and across the Company.  The recommendations are further 
prioritized by performing risk evaluations that identify impacts the project or program will have on 
Enersource’s business values.   

Each proposal is reviewed to ensure alignment with Enersource’s overall asset management strategy 
and to determine if the project or program is realistically achievable in the timeframe proposed.  

After the selected draft proposals have been reviewed, projects and programs are consolidated into the  
DSP.  This selection exercise is conducted annually.  The consolidated draft DSP is presented to 
Enersource’s Asset Investment Council AIC (as per Enersource’s CAMP).  The appropriate signing 
authority within each line of business approves each of the respective capital asset project or program 
proposals to be presented to the Board of Directors. 

Any single capital or intangible expenditure proposed in the DSP that exceeds $2,500,000 must receive 
separate approval from the Board of Directors before any action can be taken.  Any capital or intangible 
expenditures that in aggregate exceed $5,000,000 and that are transferred or redirected between 
established investment categories during the calendar year must also receive separate approval from 
the Board of Directors before any transfer or action can be undertaken. 

After the DSP is approved in principle by the Board of Directors, it is incorporated into the overall annual 
business plan which receives formal approval through a Board of Directors’ resolution.  The annual 
capital investment plan includes all electricity infrastructure, equipment, building improvements, land 
and intangible asset requirements (e.g., software and permanent easement rights).   

Adjustment to Approved Capital Plan - Overview 

While the annually-approved DSP is a consolidation of Enersource’s business cases and proposals which 
have been reviewed, assessed, evaluated, planned and prioritized based on numerous quantitative and 
qualitative  analyses, the actual execution of the plan may vary from the DSP due to: 

• Changes in customer and stakeholder requirements (e.g., regional plans, unexpected growth, 
unplanned road widening, etc.); 

• Changes in business priorities from new or evolving information; 
• Changes in external requirements (e.g., government directives, new technical standards, 

environmental regulations); and 
• Major events (e.g., storms, equipment failures, etc.). 
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Adjustment to the approved capital plan process follows the same initial steps as described in the 
planning process. The next step in the Adjustments to the Approved Plan process is to assess resource 
requirements of the new or revised proposal against the original Approved Plan. 

The following two issues must then be resolved:   

1.  If the proposal can be executed within the budgeted category by the business unit sponsor and the 
Vice President, Asset Management Strategy, then the proposal is accepted and communicated to 
the appropriate signing authority; or 

2.  If the proposal cannot be executed within the budgeted category by the business unit sponsor and 
the Vice President, Asset Management Strategy, then an alternative proposal is made to the AIC for 
consideration.  If the recommendation is accepted, the proposal is approved by the appropriate 
signing authority. 
 

Should an individual adjustment proposal exceed  $2,500,000, the revised proposal must be sent to the 
Board of Directors for approval.  If it is determined that the changes, transfers and or redirections are, in 
aggregate, over $5,000,000, a summary of the proposed Adjustments to the Capital Plan must be sent to 
the Board of Directors for approval. 

Asset Life Cycle Management – Process and Procedures 

The planning process includes evaluations, which are completed for each asset class and for each project 
or program.  The evaluations involve identifying the significance of each asset, project and program and 
how risk affects the main business value categories. This process also includes gauging the 
consequences of not proceeding with new capital or sustainment investments. The listing of asset 
classes is provided under Section 2.4 Asset Lifecycle Risk Management. 

 
Project Evaluation 

In order to effectively prioritize projects and programs included in the DSP, Enersource performs 
assessments of the associated business values listed above.  The objective is to eliminate, control or 
mitigate risks associated with each business value and to ensure that the highest risks are addressed 
first.  The Project Evaluation phase defines project alternatives and creates business cases in support of 
the feasible alternatives. Unless mandated, project alternatives are evaluated based on their impact to 
Enersource’s business values.  

Project concepts are first reviewed to determine if they are a mandatory project.  Such projects are 
typically dictated by regulatory requirements resulting from changes to the Electricity Act or the Ontario 
Energy Board Act, and resulting changes to the OEB’s Distribution System Code, and/or other OEB codes 
or instruments.  They range from customer connections to line relocations, to restoring power in a 
timely fashion.  
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Non-mandated project concepts are evaluated and possible alternatives are developed to meet the 
desired objectives of the project. This assessment is done through a business case development.  Project 
alternatives are then scored by identifying their risk and/or benefit as it relates to Enersource’s business 
values.  
 
Project Prioritization  

The Project Prioritization phase ranks projects based on their value and allows for each to be evaluated 
based on the same criteria in order to determine which will provide the most value to the business while 
minimizing risks.  A Preliminary Project List is created based on the prioritization process and 
understanding of risk/impact if the proposed project is not approved.  The project list considers 
available funds and resources to complete the work.  The proposed investment projects and programs 
are reviewed by Enersource’s Executive Management Team and Board of Directors before proceeding to 
execution. This ensures that Corporate Strategic Objectives are met through the proposed investment 
plan.  
 
Execution  

The Execution phase follows Enersource’s internal project management methodology which provides 
specific guidelines, procedures, work instructions, and industry best practices that allow employees to 
perform project work in an economically efficient, cost effective, and safe manner.   
 
Continuous Improvement 

The next stage of the asset management system is to review the results achieved from the execution of 
the projects and programs.  Enersource has adopted an asset management conformance and 
continuous improvement framework as illustrated below in Figure 7. 
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Figure 7. Continuous Improvement Framework 

2.1.2.1 Asset Condition Assessment  

In the past, sustaining capital investments have dominated over other types of capital investments. 
However, in recent years it has become clear that significant investments are required to address 
operational, redundancy, safety, non-discretionary, and obsolescence issues. 

Conducting an Asset Condition Assessment (ACA) is a process whereby the conditions of all key 
distribution infrastructure asset categories are assessed.  This process employs the health indexing 
methodology used widely by utilities in Canada and around the world.  Health indexing is considered a 
fundamental element without which an asset management program/plan would be seriously deficient.  
Conducting an ACA is good practice and the OEB has expressed its expectation that Enersource must be 
in a position to provide asset condition studies and other analyses which support its capital and 
investment strategies. 
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In early 2011, Enersource first engaged Kinectrics Inc. (Kinectrics), an independent third-party expert, to 
perform an ACA of Enersource’s assets and provide an objective opinion on their condition .  The results 
of Kinectrics’ 2013 ACA report provided significant input in this DSP.  In addition, Enersource is currently 
working with Kinectrics to finalize the 2014 ACA study and its findings will be used to inform further 
updates to the DSP.   

The ACA provided the Health Index distribution for all infrastructure assets in each class, and a 10-year 
condition-based replacement plan.  As stated above, the ACA report has been used as one of the inputs 
to this DSP. It has helped Enersource evaluate its existing programs (renewal, sustainment, expansion, 
and regulatory) and develop new ones in order to address the required replacement rates for all asset 
groups considered in the ACA.  Enersource’s six-year capital and investment plan, which addresses some 
of the issues identified in the ACA, has been included within this DSP under Programs and Projects.   

2.1.2.2 Information Technology (IT) Asset Management Process  

Information Technology (IT) is an essential division of any organization’s operation.  IT systems enable 
businesses to automate and optimize their processes and efficiently execute their operations.  
Enersource relies on its IT assets and systems to meet its daily operational demands such as control of 
the electrical grid and enterprise applications (i.e., financial reporting, JDE and CC&B) as well as meeting 
external operational requirements (i.e., providing Meter Data Management and Repository (MDM/R)) 
with daily smart meter data.  
 
The IT asset management plan includes asset procurement, operation, maintenance, replacement, and 
disposition of the assets. The primary objectives of Enersource’s IT Asset Management Plan (IT AMP) are 
as follows: 

• Ensure assets are utilized effectively, maximizing their value to the utility and in turn, to  ratepayers; 
• Ensure high reliability and scalability of assets in order to meet required service levels, minimizing 

business downtime and lost productivity; 
• Minimize life-cycle cost, including the operation, maintenance, replacement and disposal of each 

asset; and  
• Ensure assets conform to IT standards and protocols, minimizing security risks and operational risks. 

Enersource’s IT AMP includes both hardware and software assets and consists of two main components, 
as shown in Figure 8: 

• Sustaining existing systems and business functionality 
• Enhancement initiatives. 
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Enersource

IT Asset Management Plan

1. Sustain Existing Systems 2. Enhancement Initiatives

1.1 Mandatory-
Roadmap

1.2 Mandatory-
Regulation

1.1.1 Roadmap -
Hardware

1.1.2 Roadmap - 
Software

2.1 Customer Focus

2.2 Operational 
Effectiveness

2.3 Financial 
Performance

 

Figure 8. IT Asset Management Plan 

The planning process for IT assets begins with prioritizing the investments. Prioritization consists of four 
drivers as shown in Table 5. 

Table 5. Prioritization drivers 

Investment Drivers Objective 
Regulatory / Public Policy 
Responsiveness 

Services are provided to address a regulatory requirement or mandate. This 
category includes IT roadmap projects as they are necessary in order to 
maintain vendor support. 

Customer Focus Services are provided in order to respond to customer needs and/or 
preferences. 

Operational Effectiveness Continuous improvement in productivity and cost performance is achieved, 
and system reliability and quality improvement are gained. 

Financial Performance Financial viability is maintained, and savings from operational effectiveness 
are achieved. 

 

2.1.2.2.a - Enersource IT Asset Management 

Enersource uses multiple IT systems to support its business processes and to ensure continued 
execution of its daily operations.  The IT systems allow employees to effectively perform their daily 
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functions. These systems are critical tools for all business areas of the organization including but not 
limited to, accounting, engineering, distribution grid control, and customer care.  Most important, the IT 
infrastructure (i.e., network, servers, etc.) acts as the backbone to the entire IT asset systems.  
 
In today’s complex utility environment there is a greater need for sophisticated systems that can 
provide the business with automation, process optimization, information sharing, and better decision-
making using factual data analytics.  In addition, over the last few years there has been a paradigm shift 
in the way customers interact with their utility. There is a need to empower customers with information 
to help them make informed decisions about matters that could impact them (i.e., usage data, outages, 
etc.) with one goal being to enhance the culture of conservation.  It is anticipated that technology will 
continue to change the way most customers interact with Enersource. 

2.1.2.2.b - Asset Register  

Asset Registers represent the primary repository sources of storing various assets types and 
corresponding information associated with those assets.  There are several systems used to acquire, 
update and maintain the diverse set of assets at Enersource.   

i.   Geographical Information System (GIS) system 
ii.  Integrated Operating Model (IOM) 
iii. Supervisory Control and Data Acquisition (SCADA) system. 
 

i. Geographical Information System (GIS) 

Enersource’s Geographical Information System (GIS) holds locational and attributes data on electricity 
distribution assets within the Company’s service territory.  Enersource’s GIS data is used for operational, 
maintenance, design, construction, and asset management requirements. 

The Asset Management group ensures that an accurate record of the electricity distribution network 
and connectivity is available on Enersource GIS maps reflecting live conditions of electrical plant in the 
field.  In addition, the key attributes associated with each asset are recorded in forms of intelligent 
maps.  The information can then be queried and extracted to satisfy specific requests for information 
(e.g., electrical connectivity, age of assets, testing records, equipment types and system feeder analysis). 

Maintenance of GIS records is controlled by the Asset Management group which has instituted 
procedures to capture, update and maintain Enersource’s electricity distribution asset data.  All GIS data 
entries including, but not limited to, new plant, attribute updates, plant removal, and any other spatial 
data are completed in the Intergraph’s G/Technology and IOM environments.  All GIS data entries 
undergo a rigorous quality assurance and quality control process by the Asset Management group 
before they are posted to the GIS production environment. 

The majority of GIS information input is from capital projects that result in additions or renewal of the 
distribution system.  Examples include drawings pertaining to new subdivisions, new commercial and 
residential installations, new substations, and various road work. 
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The remaining 30% of GIS information input comes from operational sources (e.g., plant energization 
and in-service processes, device switching open points on feeders, discrepancy verification), 
maintenance sources (e.g., attribute information arising from inspection or maintenance) and other 
discrete sources (e.g., joint use, street lighting, land base, orthographic imaging, etc.). 

ii. Integrated Operating Model (IOM) 
 
The IOM is a computer-based system that provides a single-user interface for monitoring the grid, 
allowing for faster, more informed decision-making. The IOM consolidates information on location and 
attributes of distribution equipment, real-time crew location and active outages.  The IOM also performs 
the core requirements of an Outage Management System (OMS) which uses outage probability 
modeling to help the Control Room Operators determine the most likely source of an outage and to 
prioritize restoration efforts. 

At Enersource, the type, duration and cause of each outage is recorded based on operations executed 
by the Control Room Operators into the IOM; this information is the source of reliability statistics. If 
equipment fails in the field, a follow-up report is created in the IOM and used for tracking and 
prioritizing follow-up maintenance activities. In addition to providing the basis for reliability statistics, 
the outage information stored in the IOM is used to investigate the worst-performing feeders and to 
identify worst reliability areas. 

The IOM tracks all activities, outages and problems associated with the distribution system, including 
information on equipment failures. Outage event records include information on the type of equipment 
that has failed, its location in the field, the duration and cause of the outage, and the number of 
customers affected. This application brings together multiple operational inputs and provides a dynamic 
picture of reliability performance of Enersources’s distribution system. 

iii. Supervisory Control and Data Acquisition (SCADA) 
 
The SCADA system provides real-time data on key assets in the field (e.g., stations, circuit breakers, 
automated switches). It allows the Control Room Operators to monitor real-time asset status and 
performance and to configure (through device switching) the distribution system on an ongoing basis in 
order to optimize system performance and the supply of power to Enersource’s customers. Typical data 
collected through SCADA is used to operate the distribution system and includes information such as 
equipment status (on/off), current flow (amps) and alarms related to critical station equipment (relay 
triggers). 
 
SCADA data is archived and provides an historical record of system performance that allows for detailed 
engineering and operating analysis to provide future direction and plans for improving system 
performance. SCADA real-time data is available to operations and engineering staff through the 
corporate networks via a web browser. Archived SCADA data is available to select users through a data 
historian application located on the corporate network. 
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2.1.2.3 Asset Capacity Utilization/Constraint Assessment  

Enersource regularly assesses the loading capability of the distribution system in an effort to maintain 
adequate and reliable supply to customers. System planning is carried out for system additions and 
upgrades while considering regulatory requirements for the connection of customers and consideration 
for safety, environment, and reliability. With respect to annual system utilization, Enersource’s Control 
Room monitors substation and feeder loading on a daily basis to ensure that both transformer and 
feeder loading is maintained within established guidelines. The loading of HONI transformer stations 
should not exceed the limited time rating (LTR) for that station. The loading of substation transformers 
should not exceed the nameplate rating for the transformer for prolonged periods of time. Enersource 
main feeders are typically rated at 600 amps maximum and are monitored and balanced by Control 
Room Operators to ensure loading of approximately 350 amps at any given time. This ensures that 
enough capacity contingency is available in the event of a cable fault or major system issue whereby 
feeder switching is required for restoration or from additional loading that typically occurs during 
summer months.     
 
Enersource currently owns and operates 66 substations with 109 substation transformers.  Listed below 
in Table 6 are substations that have exceeded the transformer capacity between the 2013-2014 periods.  
The overloading at these substations is closely monitored by the Control Room and System Planning 
group and arrangements are made to balance the loading on adjacent substations to minimize 
substation overloading.   In addition, the System Planning group runs long-term peak demand forecasts 
to assess if substation additions or upgrades are required to address future loading requirements, as is 
the case with the Downtown 21 area.   
  
Table 6. System Peaks in Overloaded Substations 

Substation 2012 System 
Peak Day Load 

(MVA) 

2013 System 
Peak Day Load 

(MVA) 

2014 System 
Peak Day Load 

(MVA) 

Substation 
Capacity Limit 

(MVA) 

Exceeding 
Capacity 

20 - Southdown  41.0 37.9 24.0 40 Yes 
39 - John 23.2 23.2 15.4 20 Yes 
48 - Rexdale 22.4 23.1 13.9 20 Yes 
50 - Credit Valley 23.8 19.0 18.8 20 Yes 
52 - Thomas 40.9 39.6 21.4 40 Yes 
59 - Aquitaine 21.8 24.2 15.6 20 Yes 
 
In order to ensure optimal utilization of its assets, Enersource has developed design guidelines and 
standards to provide its design technicians with a reference in regards to transformer, cable and 
foundation sizing, fusing and maximum capacities allowed on sub-transmission, local distribution and 
main feeder cables. The guide is to ensure that the equipment supplying services is adequate to supply 
customers’ needs and meets Enersource’s reliability criteria. This is especially important in high rise 
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residential buildings and industrial services, where replacement of equipment after initial installation is 
difficult and much more expensive than installation of proper equipment during initial construction. 
 
Tables 7-11 outline system planning design criteria which are used for engineering purposes. 
 
Table 7. Maximum Cable Load and Fusing for Industrial and Commercial Customers 

Voltage 

Preferred 3Φ Matching PMH Matching 
Cutout Fuse 

Local 
Distribution 

Feeder 

Maximum 3Φ 
Transformation 

Distribution 
Main Feeder 
(1000 kcmil)* 

Maximum 3Φ 
Transformation 
Subtransmission 

Feeder (1000 
kcmil) 

Transformation 
– Local 

Distribution 
Feeder (1/0) 

Fuse – Local 
Distribution 

Feeder 

2.4/4.16 kV 800 100 E 100 K 3,500 - 
8.0/13.8 kV 2,400 100 E 100 K 11,500 - 
16.0/27.6 kV 4,800 100 K 100 K 23,000 - 
44 kV - - - - 42,700 
 
 
Table 8. Residential Distribution Transformers (100 kVA) – Number of Transformers per Feeder per 
Phase 

Voltage 
Optimal Number of Transformers 
on Local Distribution Feeder per 

Phase 

Maximum Number of Transformers 
on Local Distribution Feeder per 

Phase 
2.4/4.16 kV 2 3 
8.0/13.8 kV 8 10 
16.0/27.6 kV 12 16 
 
 
Table 9. Residential Distribution Transformers (100 kVA) – Number of Customers per Transformer 

Voltage 

Maximum 
Number of 

Connections per 
100 kVA U/G 
Transformer 

Optimal 
Number of 
Residential 

Customers per 
100 kVA O/H 
Transformer 

Maximum 
Number of 
Residential 

Customers per 
100 kVA O/H 
Transformer 

Optimal 
Number of 
Townhouse 

Customers per 
100 kVA U/G 
Transformer 

Maximum 
Number of 
Townhouse 

Customers per 
100 kVA U/G 
Transformer 

2.4/4.16 kV 14 20 25 20 25 
8.0/13.8 kV 14 20 25 20 25 
16.0/27.6 kV 14 20 25 20 25 
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Table 10. Single- Phase Transformers and Secondary Cables Reference Sheet for Residential Services 

Service size Maximum 
Current 

Transformer 
size 

O/H 
Conductor 

Size and 
Number of 

Runs 

Enersource 
Part Number 

U/G Cable 
Size and 

Number of 
Runs 

Enersource 
Part Number 

120/240 V Triplex Triplex 
100 A 80 A 100 kVA #4 16,840 3/0 16,857 
200 A 160 A 100 kVA 1/0 16,844 3/0 16,858 
400 A 320 A 100 kVA 2-1/0 or 

250SB 
16,844 or 

16,815 2-3/0 16,858 

600 A 480 A 167 kVA - - 3-3/0 16,858 
 
 
Table 11. Load Fusing for Local Distribution Feeders 

Total 
Transformation Number of Phases 2.4/4.16 kV 8.0/13.8 kV 16.0/27.6 kV 

100 kVA 1 65 20 10 
167 kVA 1 100 30 15 
150 kVA 3 30 10 6 
300 kVA 3 65 20 10 
500 kVA 3 - 30 15 
750 kVA 3 - 50 25 
1,000 kVA 3 - 65 30 
1,500 kVA 3 - 100 50 
2,000 kVA 3 - 100 65 
2,500 kVA 3 - 125/140 80 
3,000 kVA 3 - - 100 
 
 

2.1.2.4 Historical Period - Customer Interruptions Caused by Equipment Failure  

System reliability is a key system performance measurement of an LDC. The OEB requires that every LDC 
maintains reliability performance within its own historical three-year range. In order to meet this 
requirement, Enersource has implemented several system reliability programs. 

Enersource uses industry standards to measure and benchmark system reliability performance. The 
System Reliability Performance definitions are set by the Service Continuity Committee (SCC); a 
subcommittee of the Canadian Electricity Association (CEA).  Enersource follows guidelines set out by 
the CEA’s Electric Power System Reliability Assessment program (EPSRA) which governs system 
reliability statistics for the entire electricity industry.  
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Key measures of reliability are System Average Interruption Frequency Index (SAIFI), System Average 
Interruption Duration Index (SAIDI) and Customer Average Interruption Duration Index (CAIDI). 
Frequency relates to the number of outages whereas duration relates to the outage time.   Enersource 
implemented the IOM in 2009, which enhanced the ability to track reliability statistics.  These indices are 
used to measure overall system performance and to benchmark against comparable utilities.   

Reliability results for the last five years are shown below.   

Additional information regarding reliability results, incident cause classification, and equipment statistics 
of outages from 2010 to 2014 are listed in Tables 12-15 and Figures 9-11.  

Table 12. Reliability Statistics with Major Event Days (MED’s) in 2010-2014 

Metric 2010 2011 2012 2013 2014 
Interruptions 2,083 1,027 923 1,310 1,203 
Customers Affected 251,366 380,771 335,736 541,642 228,251 
Customer Minutes 6,673,600 10,277,717 8,242,559 63,887,058 8,134,215 
SAIDI (minutes) 35 53.3 41.91 320.29 40.51 
SAIFI 1.32 1.97 1.71 2.72 1.14 
CAIDI (minutes) 26.5 27 24.6 117.9 35.6 
 

 Table 13. Reliability Statistics in 2010-2014 (without MED’s) 

Metric 2010 2011 2012 2013 2014 
Interruptions 2,083 1,027 923 1,087 1,159 
Customers Affected 251,366 380,771 335,736 280,787 195,258 
Customer Minutes 6,673,600 10,277,717 8,242,559 7,182,677 6,365,209 
SAIDI (minutes) 35 53.3 41.91 36.01 31.7 
SAIFI 1.32 1.97 1.71 1.41 0.97 
CAIDI (minutes) 26.5 27 24.6 25.6 32.6 
 

Table 14. Cause Code Statistics in 2010-2014 (without MED’s) 

Cause Code 2010 2011 2012 2013 2014 
Unknown/Other 100,669 180,650 64,476 112,949 86,335 
Foreign Interference 466,580 882,668 792,130 780,569 1,041,488 
Scheduled 1,939,026 682,740 411,417 990,732 983,108 
Loss of Supply (HONI) 362,222 1,893,664 236,671 964,794 19,106 
Tree Contacts 257,916 893,379 415,925 345,010 324,014 
Lightning 62,454 38,475 57,711 39,552 13,157 
Defective Equipment 3,051,586 5,219,938 4,869,365 3,763,595 3,808,219 
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Cause Code 2010 2011 2012 2013 2014 
Weather 422,209 49,927 1,387,837 162,298 84,281 
Adverse Environment 0 19,492 0 21,060 3,000 
Human Element 10,938 416,784 7,027 2,118 2,501 
Total 6,673,600 10,277,717 8,242,559 7,182,677 6,365,209 

 

 

 

Figure 9. Customer Minutes by Cause in 2014 (without MED’s) 
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Figure 10. Customer Minutes by Cause in 2014 (with MED’s) 

Table 15. Equipment Failure Statistics (2010-2014) 
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Figure 11. Equipment Failures in 2014 
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designed. To optimize work efficiencies, renewal projects typically involve replacement of the complete 
underground system including cables, transformers, switchgears and other system components that are 
also nearing the end of their useful life. 

Many utilities use different methods to identify areas with poor performance and implement various 
programs and improvements.  Worst feeder ranking is most commonly used to identify poor performing 
feeders and many utilities implement programs to improve feeder performance. 

Enersource has reviewed several presentations/methods used by other utilities to identify worst feeders 
in the system. These include: 

• Feeder Vulnerability Study - HONI performance analysis 
• Feeder Reliability Management - Toronto Hydro 
• Worst Performing Feeders - Power System Solutions International  
• Worst Feeder Methodology - Presented by Hydro Ottawa at 2012 EDIST conference. 
 
Enersource used an electronic spreadsheet in the past to list the worst feeders. In 2011, Enersource 
began following the Hydro Ottawa methodology with some variations. This methodology was tested 
using software spreadsheets before being implemented in Enersource’s IOM reporting tool to identify 
the worst feeders in the system. 

Enersource has enhanced its worst feeder reports and applies improved methodology to identify 
operational impacts at the transformers level in the system. Some of the reasons for this change are 
identified below: 

• Normal system configuration and abnormal configuration can skew reliability measures; 
• Worst feeder may not identify worst area of the system; 
• IOM statistics are recorded against each transformer (with few exceptions);  
• Inspection data and manufacturer information can be used to refine reporting on reliability impacts 

at the transformer level; 
• Transformer outage data helps indicate poor performing areas in the system; and 
• History and details of reliability statistics of each transformer remains in the IOM data base for 

future reference. 
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Methodology 

Enersource is using the weighting methodology as shown in Table 16. 

Table 16. Worst Performing Feeder Weighting Methodology 

Occurrence date Weight Customers 
affected 

Customer 
minutes 

Number of 
sustained 
outages 

Current year 0.4 0.3 0.3 0.4 
1st year prior to current 0.3 0.3 0.3 0.4 
2nd year prior to current 0.3 0.3 0.3 0.4 
 
Once the rank for each transformer is calculated based on reliability history, additional factors are 
considered to select poor performance areas and equipment that is at the end-of-life or that must be 
replaced due to regulatory requirements. 

Below are factors that determine  areas that need to be rebuilt: 

•   Reliability – based on the Worst Feeder methodology 
•   Transformers that are leaking oil 
•   Transformers that contain PCB 
•   Health Index of the cables and transformers 
•   Frequency of cable failures 
•   Age of the cables and transformers  
•   Transformers located in rear lots. 

Once the projects are selected using the factors shown above, they are scrutinized to ensure the project 
scope and boundaries are properly defined.  

Figure 12 is an example of one of the detailed visual maps used to indicate where Enersource has had 
significant reliability issues over the last three years, along with asset health condition. 
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Figure 12. Enersource Underground Reliability Performance (2012-2014) 

2.1.2.6 Reliability Risk/Consequence of Failure Analysis  

Enersource uses a Risk Model Matrix to identify the risk associated with not undertaking an investment. 
Project concepts are first reviewed to determine if they are a mandatory project. Mandatory projects 
are typically dictated by the OEB via the DSC or other regulatory instruments. Projects range from 
customer connections, to line relocations, to restoring power in a timely fashion. These projects are 
then prioritized based on whether they pose immediate concerns to safety, environment, or constrain 
the operation of the system. Immediate concerns move directly to the execution phase, may take 
precedence over planned projects and cause deferral or delays. Otherwise, the projects are prioritized 
against Enersource’s business values and are scheduled to be completed in a timely manner. 

Non-mandated projects are evaluated and possible alternatives are developed which meet the desired 
objectives of the project. This evaluation is done through business case development which evaluates 
alternatives against pre-defined investment criteria and proposed recommendation(s).   
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Project alternatives are then scored by identifying their risks and/or benefits as they relate to 
Enersource’s business values through use of the Risk Matrix. The prioritization is shown in Tables 17-19. 

Table 17. Customer Focus 

Score 
Service Quality i.e., does the 
project improve a Customer 

Service ESQR metric? 

Customer Satisfaction 
i.e., does the project 
add Customer Value? 

Reputational Risk i.e., does the 
project reduce or eliminate a 

reputational risk? 

10 Improvement from non-
compliance to compliance 

Direct positive impact 
that will be reflected on 

next customer survey 

Prevents or significantly 
reduces likelihood of 

irreparable brand damage 

8 Significant improvement to 
ESQR 

Adds value or service 
that customers have 

identified through 
survey or some other 

means 

Positive impact on brand 

5 Improvement of multiple 
ESQRs 

Improves customer 
experience (a large user 

or 1,000 residential 
customers) 

Helps preserve brand 

3 
Makes an improvement or 

prevents degradation of one 
ESQR 

Positive improvement 
to customer experience 

(non-quantifiable) 
May mitigate brand risk 

0 No impact on ESQR No impact on customer 
service No brand impact 

 

Table 18. Operational Effectiveness 

Score 

Safety 
(Customer & 
Employee) 
i.e.,  this 
project 

mitigates 
exposure that 
could cause: 

Environmental 
Impact/Risk 

i.e., this 
project 

mitigates 
exposure that 
could cause: 

System 
Reliability 
i.e., this 
project 

maintains or 
improves 

system 
reliability: 

System 
Expansion i.e., 

this project 
increases 

system capacity: 

System Renewal 
i.e., this project 

is for 
replacement of 

distribution 
assets where: 

10 Potential loss 
of life 

Environmental 
disaster 

Prevent 
100,000 

customer 
minutes of 

outage 

New 
infrastructure to 

avert major 
system 

constraint/risk 

ACA health index  
"Very Poor" 
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Score 

Safety 
(Customer & 
Employee) 
i.e.,  this 
project 

mitigates 
exposure that 
could cause: 

Environmental 
Impact/Risk 

i.e., this 
project 

mitigates 
exposure that 
could cause: 

System 
Reliability 
i.e., this 
project 

maintains or 
improves 

system 
reliability: 

System 
Expansion i.e., 

this project 
increases 

system capacity: 

System Renewal 
i.e., this project 

is for 
replacement of 

distribution 
assets where: 

8 Non-reversible 
injury 

High 
environmental 

impact 

Prevent 
80,000 

customer 
minutes of 

outage 

New 
infrastructure 

required to 
support service 

capacity 

ACA health index  
"Poor" 

5 Medical aid 
injury 

Medium 
environmental 

impact 

Prevent 
50,000 

customer 
minutes of 

outage 

Upgrade existing 
infrastructure to 
support existing 
service capacity 

ACA health index  
"Fair" 

3 First aid injury 
Low 

environmental 
impact 

Prevent 
30,000 

customer 
minutes of 

outage 

Provide system 
capacity without 

compromising 
service to 
existing 

customers 

ACA health index  
"Good" 

0 No safety risk None 

No impact on 
customer 

minutes of 
outage 

No Impact on 
system capacity 

ACA health index  
"Very Good" or 

N/A 

 

Table 19. Financial Performance 

Score 

Cost Efficiencies i.e., this 
project will save/avoid 

operational costs or create 
revenue of: 

Ongoing Costs i.e., this 
project will incur/create 

ongoing cost of: 

10 > $100,000 < $30,000 

8 > $80,000 < $50,000 

5 > $50,000 < $80,000 

3 > $30,000 < $100,000 

0 No significant amount No significant amount 
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2.2 Overview of Assets Managed (OEB Chapter 5.3.2)   

This section provides a summary of Enersource’s distribution service area, demographics, and condition 
of the assets managed. It also summarizes the current state of the system loading as it relates to station 
and feeder capacity. 

2.2.1 Description and Explanation of Distribution System Features  

Enersource owns and operates the electricity distribution system in the City of Mississauga (City or  
Mississauga) and serves over 203,000 customers, including homes and businesses. Enersource is 
governed by the Electricity Act, 1998, and regulated by the OEB under the Ontario Energy Board Act, 
1998.  

The current City, incorporated in 1974, was formed through the amalgamation of the Town of 
Mississauga and the villages of Port Credit and Streetsville, together with portions of the Townships of 
Toronto Gore and Trafalgar.  

In 2000, the name Enersource emerged, associated with the commercial restructuring of the Company, 
a process that resulted in several  affiliates including Enersource Hydro Mississauga Inc. 

Enersource and its founding utilities achieved many innovations over the years. From the early 1900’s as 
the first township to contract for electricity with Ontario Hydro, to the 1950’s as it began to innovate 
with underground distribution through residential neighborhoods, Enersource set a record as a 
municipal utility by supporting the development of 1,000 electrically-heated homes. 

Enersource’s territory covers 288 square km which includes 1,797 km of overhead line circuits, 3,383 km 
of underground line circuits and over 25,000 distribution transformers.  A map of Enersource’s service 
territory is shown in Figure 13. 
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Figure 13. Map of Enersource Territory 

 
Climate Normals Comparison  

For comparisons to other major Ontario cities, climate normals for Toronto, as recorded by the 
Government of Canada, are used.  

Compared to other major cities, Mississauga is characterized by having generally average wind speeds 
and winters with lower snowfall. 

Although Enersource strives to complete capital work  throughout the year, work must be scheduled to 
accommodate the winter months during which time there are greater hazards to field crews and added 
challenges such as snow removal, before work can even begin. 

The data presented in Figures 14-18 represents the climate normals from 1981-2010 as recorded by the 
Government of Canada. 
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Figure 14. Daily Maximum Temperature 

 

 

Figure 15. Daily Minimum Temperature 
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Figure 16. Rainfall 

 

 

Figure 17. Snowfall 
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Figure 18. Wind speed 

Temperature Profile  
 
The Mississauga region temperature profile requires that Enersource equipment be able to operate 
under a temperature range of -40 to +40 degrees Celsius. Various pieces of equipment that contain inert 
gasses may not operate reliably at the lower end of this range and thus require extra heaters to ensure 
reliable operation. Extra heaters on equipment causes design changes and non-standard equipment 
procurement. The need for additional heaters may require a larger initial capital investment than that of 
a similar equipment model in areas with a warmer temperature range.  

Ice Accumulation & Snow Loading 

According to CSA Standard CAN/CSA C22.3 No.1  ‘Overhead Systems’, Mississauga is located in an area 
of Ontario designated as “Heavy Loading”, and as such requires designs to account for a radial thickness 
of 0.5” of ice covering overhead lines. Due to this possible ice accumulation, civil structures (concrete 
and wood poles) must be able to withstand a significant ice build-up without impacting structural 
integrity. This requires that larger class sizes and/or an increase in the number of poles be used when 
designing overhead systems. 

Harsh winters  also result in an increased use of road salts which can lead to premature rusting of pad 
mounted and pole mounted equipment located along the road. The salt spray from roadways also 
impacts operating and maintenance costs by increasing the need to wash porcelain insulators to prevent 
tracking and flash overs which lead to asset failures.  The presence of road salt causes an increased need 
to repaint and repair rusted pad mounted and pole mounted equipment. 
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2.2.2 System Configuration  

System Description 

Enersource owns and operates the electrical power system in Mississauga.  The system can be divided 
into two main categories: subtransmission and distribution. 

Subtransmission System 

Enersource’s subtransmission system operates at a voltage of 44kV.  The system receives electricity 
from HONI’s Transformer Stations (TS) where voltage is transformed from 230kV to 44kV. 

The HONI TS sites are:  Meadowvale TS, Churchill Meadows TS, Erindale TS, Tomken TS, Bramalea TS, 
and Woodbridge TS. Enersource’s subtransmission system is comprised of two areas: West 44kV and 
East 44kV, as illustrated in Figure 19 below. 

 

Figure 19. Map of Enersource 44kV subtransmission system 
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Distribution System 

Enersource’s distribution system operates at the voltages of 16/27.6kV, 8/13.8kV, and 2.4/4.16kV. 

The system receives electricity from two sources:  HONI’s TS's where voltage is transformed from 230kV 
to 16/27.6kV, or Enersource’s substations sites where the voltage is transformed from 44kV to 8/13.8kV 
or from 16/27.6kV to 2.4/4.16kV   

The HONI TS sites are:  Oakville TS, Lorne Park TS, Cooksville TS, Richview TS, Erindale TS, Cardiff TS, and 
Bramalea TS. 

Enersource supply points consist of 66 substations utilizing 108 power transformers that vary in capacity 
from 3 MVA to 20 MVA.  In addition, 58 distribution feeders are supplied directly from HONI's TS's. 

Enersource has divided its distribution system into four areas: North 16/27.6kV, South 16/27.6kV and 
2.4/4.16kV, West 8/13.8kV and East 8/13.8kV as illustrated in Figure 20 below. 

 

Figure 20. Map of Enersource distribution system 
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North 16/27.6kV Distribution System 

The North 16/27.6kV System consists mainly of distribution equipment which is connected directly to 
HONI TS feeders. 

HONI TS sites are:  Erindale TS, Bramalea TS, Cardiff TS, and Richview TS.  

This area contains one Enersource substation site (Mini Derry) comprised of two step-down 
transformers rated 44/27.6kV.  The overall North 16/27.6kV distribution system utilizes 36 distribution 
feeders, four of which are supplied by the Mini-Derry substation and 32 are supplied by HONI TS sites.  

The area serviced by this system is illustrated in Figure 21 below. 

 

Figure 21. Map of Enersource North 16/27.6kV distribution system 
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South 16/27.6kV and 2.4/4.16kV Distribution System 

The South 16/27.6kV System is composed of several large and small customers connected directly to 
HONI TS supply.  Enersource’s MS’s further step down the voltage to the 2.4/4.16kV distribution system. 

HONI TS sites are:  Oakville TS, Lorne Park TS, and Cooksville TS. 

This area contains 25 substations comprised of 42 step-down transformers rated 27.6/4.16kV.  The 
2.4/4.16kV distribution system consists of 100 feeders. 

The area serviced by this system is illustrated in Figure 22 below. 

 

Figure 22. Map of Enersource South 16/27.6 and 2.4/4.16kV distribution systems 

 

West 8/13.8kV Distribution System 
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The West 8/13.8kV Distribution System covers the same geographical area as the 44kV sub transmission 
system, as shown in Figure 19.  However, due to the large area and number of customers, the 8/13.8kV 
distribution system has been divided into west and east distribution systems, which is consistent with 
the division between the west and east 44kV subtransmission systems.  All customers on this West 
8/13.8kV system are connected directly to the distribution feeders supplied by Enersource MS's. 

This area contains 23 substation sites comprised of 37 step-down transformers rated 44/13.8kV.  This 
distribution system utilizes 137 distribution feeders. 

The area serviced by this system is illustrated in Figure 23 below: 

 

Figure 23. Map of Enersource West 8/13.8kV distribution system 

East 8/13.8kV Distribution System 

All customers on this system are connected directly to the distribution feeders supplied by Enersource 
MS's. 
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This area contains 17 substation sites comprised of 29 step-down transformers rated 44/13.8kV.  This 
distribution system utilizes 88 distribution feeders. 

The area serviced by this system is illustrated in Figure 24 below: 

 

Figure 24. Map of Enersource east 8/13.8kV distribution system 

Tables 20-22 present a summary of the system configurations. 

Table 20. Length of underground and overhead systems 

Location Total Circuit Length (km) Total Conductor Length (km) 

Underground 3,383 6,271 
Overhead 1,797 5,139 
Total 5,180 11,410 
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Table 21. Number and length of circuits and conductors by voltage level 

Voltage 
Level 
(kV) 

Number 
of 

Circuits 

Underground 
Circuits 

Length (km) 

Underground 
Conductors 
Length (km) 

Overhead 
Circuits 
Length 

(km) 

Overhead 
Conductor 

Length (km) 

4.16 130 280 421 276 676 
8.32 3 0 0 2 3 
13.8 291 2,140 3,942 543 1,537 
27.6 139 931 1,814 494 1,478 
44 79 31 94 482 1,446 
Total 642 3,383 6,271 1,797 5,139 
 

Table 22. Number and capacity of municipal stations  

Secondary 
Voltage 

Level (kV) 

Number 
of 

Stations 

Number of 
Transformers 

Total 
Transformation 

(MVA) 

4.16 25 42 181 
13.8 40 64 1,260 
27.6 1 2 40 
Total 66 108 1,481 
 

2.2.3 Asset Demographics and Condition 

The following section summarizes the demographics and condition assessment for the major asset 
classes within Enersource’s distribution system.  Asset condition is based upon a health index 
computation which is unique for each asset class.  In instances where detailed asset information is 
lacking, the asset condition is computed based on the age of the asset (i.e. age-based condition).   
 

Shown in Table 23 and 24 below is the asset demographics with associated health index contribution 
and the asset management strategy (i.e., replacement) for each asset category.   
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Table 23. Asset Health Index Summary 

 

Table 24. Asset Management Strategy 

Type Analysis Strategy Frequency 

Substation 

Switchgear Inspections  Preventative 1 Year 
Breaker & Recloser  Preventative  4-6 Years 
Station Switches  Preventative  1 Year 
SCADA Inspections  Preventative/Predictive  1 Year 
Relay  Preventative  4-6 Years 
Station Inspections  Predictive/Corrective  1 Month 
Battery Maintenance  Predictive  1 Year 
Transformer Maintenance  Preventative  3-5 Years 
Transformer Doble Test Predictive  3-5 Years 
Transformer Oil Analysis  Predictive  1 Year 
Transformer Tapchanger Maintenance  Preventative/Predictive  3-5 Years 
Padmounted Switchgear IR and Visual 
Inspection 

Predictive/Corrective  5 Years 

Distribution 

Switchgear Dry Ice Cleaning Preventative  3-5 Years 
All Transformers Visual Inspection Predictive/Corrective  3 Years 
Graffiti Abatement  Corrective  1 Year 
Vault Dry Ice Cleaning Preventative  5 Years  
Vegetation Management  Preventative/Corrective  3 Years 
O/H Visual & Pole Inspection  Predictive/Corrective  3 Years 
Critical Switch Operation Preventative  1 Year 
O/H Insulator Washing  Preventative  2 Years 
O/H IR Inspection  Predictive  1 Year 
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2.2.3.1 Station Transformers 

In Enersource’s distribution system, substation transformers are critical pieces of equipment, whose 
function is to provide transformation from high voltage transmission and subtransmission lines to a 
lower voltage to distribute throughout the City.  Enersource has 108 station transformers with varying 
secondary voltages: 42 units at 4.16kV, 65 units at 13.8kV, and two units at 27.6kV.  Figure 25 shows age 
demographics of stations transformers.   

 

Figure 25. Station Transformer Age Demographics 

Enersource acquires various test data to assist in tracking the transformer asset condition.  This includes 
the results of Doble testing, oil analysis (including dissolved gas analysis or DGA), in addition to any 
findings acquired through routine transformer and transformer tapchanger maintenance. Through 
various tests and inspections, the concentration and rate of concentration change of dissolved gasses, 
and quality of the overall mineral oil can be monitored.  Once these key indicators reach unacceptable 
levels, the transformer will be scheduled for off-line inspection and possibly require refurbishment or 
replacement.  Figure 26 outlines the condition of station transformers using health index computation 
methodology. 
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Figure 26. Station Transformer Condition 

2.2.3.2 Circuit Breakers 

Enersource owns and maintains 510 circuit breakers and assemblies in 66 substations. The station circuit 
breaker assets consist of breakers, switches, bus insulation, support structures, protection and control 
systems, arrestors, control wiring, ventilation, and fuses.  
 
Figure 27 shows the average age of station circuit breakers is 20 years with approximately 15% of the 
population being 40 years or older with age distribution.  
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Figure 27. Circuit Breakers Age Distribution 

The health index for circuit breakers takes into account many functional and supporting parts. A 
qualitative assessment of the equipment condition, based on subject matter experience, is done on the 
switches, breakers, bus, insulation and supporting structures. Analysis includes condition parameters 
such as operating mechanism, contact performance, arc extinction, insulation level, lubrication, contact 
resistance, tank condition, arc chute life, service record, and the interrupting medium (oil, SF6, Vacuum, 
Air-Magnetic). The equipment is then reviewed for functional obsolescence and the availability of spare 
parts. The health index is calculated using this information and the age of the equipment. 
 
With a population of 510 circuit breakers, the average health index for the group was 94% with 
approximately 2% of the population found to be in ‘poor’ or ‘very poor’ condition, as shown in Figure 
28. 
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Figure 28. Circuit breakers health index distribution (unit) 

2.2.3.3 Pad Mounted Switchgears 

Enersource owns and operates a distribution pad mounted switchgear population of over 860 units. 
These switchgear units provide connectivity, feeder protection, switching and isolation capability, and in 
some cases remote operation capability and load breaking capability. There are many different types of 
pad mounted switchgears used to service various applications and that are installed in various projects 
as a result of a constant need to find more reliable equipment. Like many other electricity utilities in 
Ontario, Enersource has had reliability issues (including premature failures) with air insulated switchgear 
as they face day-to-day contaminants. Within the last five years, as vacuum (solid dielectric) switchgear 
units gained in popularity, Enersource conducted pilot project and cost benefit analysis and moved to 
replacing air insulated gear with this newer technology that improves reliability and reduces ongoing 
maintenance costs (e.g., dry ice cleaning). 
 
Demographic information for pad mounted switchgear assets, such as purchase date, installation date, 
serial number, ratings, etc., are stored in the GIS system. Currently, Enersource is in the process of 
improving accuracy of data by conducting comprehensive annual inspections and collecting asset data 
via ruggedized tablets.   
 
The average age of all units was 19 years with approximately 37% of the population being 25 years or 
older, as shown in Figure 29. 
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Figure 29. Pad Mounted Switchgear Age Distribution 

The health index for pad mounted switchgears takes into account many attributes obtained through 
switchgear inspections. These include physical condition (such as corrosion, quality of the paint finish, 
contaminants, i.e., dirt and salt due to road traffic), switch/fuse condition (including remaining life of the 
arc suppressor), insulation (including cypoxy insulators and fiber flash barriers), and existing service 
records. The health index is calculated using this information and the age of the equipment. 
 
With a population of 862 pad mounted switchgears, the average health index for the group was 84% 
with approximately 8% of the population found to be in ‘poor’ or ‘very poor’ condition, as shown in 
Figure 30. 
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Figure 30. Pad Mounted Switchgear Health Index Distribution (unit) 

2.2.3.4 Overhead Line Switches 

Enersource owns and operates various types of overhead switches. These switches are typically 
classified based on their voltage level and function. This includes load break switches on the 44kV and 
27.6kV system, both manual operation and motorized and gang operated, and a large population of 
single phase in-line switches, both single and double insulator. These switches provide connectivity, 
switching, and isolation capability.  This enables a dynamic distribution system that can react to planned 
isolation and emergency situations while keeping the majority of customers with power. Enersource has 
a population of 338 load break switches at the 44kV level, 213 load break switches at the 27.6 kV level, 
104 motorized load break switches and 2,002 inline switches. 
 
The average age of all 44kV load break switches was 20 years with approximately 9% of the population 
being 40 years or older, as shown in Figure 31. 
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Figure 31. Age Distribution of 44 kV Load Break Switches 

The average age of all 27.6kV load break switches was 18 years with approximately 6% of the population 
being 40 years or older, as shown in Figure 32. 
 

 

Figure 32. Age Distribution 27.6 kV Load Break Switches 
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The average age of all motorized switches was 16 years with approximately 27% of the population being 
25 years or older, as shown in Figure 33.  

 

Figure 33. Motorized Switches Age Distribution 

The average age of all in-line switches was 18 years with approximately 12% of the population being 40 
years or older, as shown in Figure 34.  
 

 

Figure 34. In-Line Switch Age Distribution 
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Overhead switches are typically run-to-failure unless a technical or health and safety issue has been 
identified. The heath index of these overhead switches is comprised of an age related component and 
results of Infra-red thermal scans, including a further de-rating based on switch type history. 
 
The average health index for the group of 44kV load break switches, with a population of 338, was 95% 
with approximately 5% of the population found to be in ‘poor’ or ‘very poor’ condition, as shown in 
Figure 35. 
 

 

Figure 35. Health Index Distribution of 44 kV Load Break Switches (Unit) 

The average health index for the group of 27.6kV load break switches, with a population of 213, was 
97% with approximately 1%  of the population found to be in ‘poor’ or ‘very poor’ condition, as shown in 
Figure 36. 
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Figure 36. Health Index Distribution of 27.6kV Load Break Switches (Unit) 

The average health index for the group of motorized load break switches, with a population of 104, was 
85% with approximately 14% of the population found to be in ‘poor’ or ‘very poor’ condition, as shown 
in Figure 37. 
 

 

Figure 37. Motorized Switches Health Index Distribution (Unit) 
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The average health index for the group of in-line switches, with a population of 2,002, was 93% with 
approximately 5% of the population found to be in ‘poor’ or ‘very poor’ condition, as shown in Figure 
38. 
 

 

Figure 38. In Line Switches Health Index Distribution (Unit) 

2.2.3.5 Overhead Conductor 

Enersource owns and operates over 1,800 km in overhead circuit length (over 5,100 km in overhead 
conductor length). Due to the rarity of overhead conductor failures, Enersource only performs infrared 
inspections on its overhead assets (e.g., switches, insulators). The conductors are replaced during pole 
top equipment work or pole replacement projects (such as rebuilds or road widenings).  

2.2.3.6 Distribution Poles 

Enersource owns over 12,900 wood poles and over 8,900 concrete poles. The average age of wood poles 
was 27 years with approximately 14% of the population 45 years or older. The average age of concrete 
poles is 20 years with approximately 13% of the population 45 years or older, as shown in Figures 39 and 
40. 
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Figure 39. Wood Pole Age Distribution 

 

Figure 40. Concrete Pole Age Distribution 

In recent years Enersource has increased its inspection program and has now inspected 100% of the 
poles in Mississauga. The overall health index for wood and concrete poles is based on data provided to 
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Kinectrics as part of Enersource’s asset condition assessment report. Based on the Kinectrics report, the 
average health index for wood poles was determined to be 88% with approximately 3% of the 
population in ‘poor’ or ‘very poor’ condition, as shown in Figure 41. 
 

 

Figure 41. Wood pole Health Index Distribution (Unit) 

The average health index for concrete poles was determined to be 97%. Less than 1% of the samples 
were in ‘poor’ or ‘very poor’ condition, as shown in Figure 42. 

 

Figure 42. Concrete Pole Health Index Distribution (Unit) 
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2.2.3.7 Underground Distribution Cables (XLPE) 

Enersource owns and operates 3,383 km in underground circuit length (6,271 km in underground 
conductor length) of polymer conductor. Typically this conductor will be of type XLPE (Cross-Linked 
Polyethylene). These cables are installed throughout Mississauga as main feeders and distribution 
feeders. Cables are installed in either concrete encased duct, direct buried duct, or are direct buried. 
New installations of underground cable are installed in duct to assist in future replacement due to 
failure or end of life. Existing direct buried cables cannot be easily replaced, adding to cost and labour 
requirements, and typically require extensive excavation to install new duct structure to more easily 
install new cable both now and in the future.  
 
The average age of main feeder cables was 18 years/conductor-km with approximately 4% being 40 
years or older, as shown in Figure 43.  
 

 

Figure 43. Main Feeder Cables Age Distribution 

The average age of distribution cables is 21 years/conductor-km with approximately 7% being 40 years 
or older, as shown in Figure 44. 
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Figure 44. Distribution Cables Age Distribution 

Health index ratings for underground distribution cables are based primarily on age, failure history, and 
type of installation as outlined above. In addition, the occurrence of failures over a five-year span is used 
to de-rate the health of cables. Enersource has also evaluated several cable testing methodologies, such 
as tan-delta, polarization-depolarization, and partial discharge, aimed at finding a method to more 
accurately determine cable health. However, these alternate methodologies are currently not used to 
determine cable health index. 
 
A total of 2,233 conductor-km of main feeder cables was assessed at an average health index of 78% 
with approximately 20% of the population in ‘poor’ or ‘very poor’ condition, as shown in Figure 45. 
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Figure 45. Main Feeder Cables Health Index Distribution (Unit) 

A total of 4,038 conductor-km of distribution cables were assessed at an average health index of 70% 
with approximately 34% of the population in ‘poor’ or ‘very poor’ condition, as shown in Figure 46. 
 

 

Figure 46. Distribution Cables Health Index Distribution (Unit) 
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2.2.3.8 Pole Mounted Transformers 

Enersource owns and operates 5,346 pole mounted transformers. Demographic information for pole 
mounted transformer assets, such as date of purchase, installation date, serial number, percentage 
impedance, ratings, etc. are stored in the GIS system.    
 
The average age of population was 21 years with approximately 9% of the population being 45 years or 
older, as shown in Figure 47. 
 

 

Figure 47. Pole Mounted Transformers Age Distribution 

In addition to age, the health index of a pole mounted transformer will be reflective of PCB content (if 
greater than the industry accepted value of 2 ppm), results from infrared scanning, and prior history 
with a specific manufacturer. 
 
The average health index for the group was 92% with approximately 2% of the population found to be in 
‘poor’ or ‘very poor’ condition, as shown in Figure 48. 
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Figure 48. Pole Mounted Transformers Health Index Distribution (Unit) 

2.2.3.9 Single Phase Pad Mounted Transformers 

Enersource owns and operates 14,242 single phase pad mounted transformers. These units are primarily 
located in residential neighbourhoods with each unit providing power for up to 14 typical homes.  
Demographic information for single phase pad mounted assets, such as date of purchase, installation 
date, serial number, percent impedance, ratings, etc., are stored in the GIS system.  
 
The average age of all single-phase units was 21 years with approximately 10% of the population being 
35 years or older, as shown in Figure 49. 
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Figure 49. Single-Phase Pad Mounted Transformers Age Distribution 

In addition to age, the health index of a single phase pad mounted transformers will be reflective of PCB 
content (if greater than the industry accepted value of 2 ppm), its service record, physical condition 
(including signs of corrosion, oil level / leaks, evidence of overheating i.e., boiling over), and prior history 
with specific manufacturers. 
 
The average health index for the group was 87% with approximately 5% of the population found to be in 
‘poor’ or ‘very poor’ condition, as shown in Figure 50. 
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Figure 50. Single-Phase Pad Mounted Transformers Health Index Distribution (Unit) 

2.2.3.10 Three Phase Pad Mounted Transformers 

Enersource owns and operates 1,821 three phase pad mounted transformers. These units are primarily 
located in industrial and commercial areas and vary greatly in size depending on customer 
requirements.  Demographic information for three phase pad mounted assets, such as date of purchase, 
installation date, serial number, percentage impedance, ratings, etc., are stored in the GIS system.  
 
The average age of all three phase units is 16 years with approximately 5% of the population being 35 
years or older, as shown in Figure 51. 
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Figure 51. Three-Phase Pad Mounted Transformers Age Distribution 

In addition to age, the health index of a three phase pad mounted transformer will be reflective of PCB 
content (if greater than the industry accepted value of two ppm), its service record, physical condition 
(including signs of corrosion, oil level / leaks, evidence of overheating i.e., boiling over), and prior history 
with specific manufacturers. 
 
The average health index for the group was 94% with approximately 3% of the population found to be in 
‘poor’ or ‘very poor’ condition, as shown in Figure 52. 
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Figure 52. Three-Phase Pad Mounted Transformers Health Index Distribution (Unit) 

2.2.3.11 Vault Transformers 

Enersource owns and operates 3,861 vault transformers, which are typically located in approximately 
1,300 building vaults servicing large customers. Vault transformers have had a resurgence in recent 
years as new developments in the Mississauga’s downtown core are designed, combined with city 
restrictions on pad mounted transformers being placed in city boulevards in the city’s downtown area. 
The population of vault transformers is projected to increase in the next decade. Demographic 
information for transformer vault assets, such as date of purchase, installation date, serial number, 
percent impedance, ratings, etc. are stored in the GIS system.   
 
The average age of all single phase vault transformers was 27 years with approximately 23% of the 
population being 35 years or older, as shown in Figure 53. 
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Figure 53. Vault Transformer Age Distribution 

In addition to age, the health index of a vault transformer will be reflective of PCB content (if greater 
than the industry accepted value of two ppm), its service record, and physical condition (including signs 
of corrosion, oil level / leaks, evidence of overheating i.e., boiling over). 
 
The average health index for the group was 87% with approximately 9% of the population found to be in 
‘poor’ or ‘very poor’ condition, as shown in Figure 54. 
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Figure 54. Vault Transformer Health Index Distribution (Unit) 

ACA Condition Based Health Index Summary 

Figure 55 below summarizes an overall condition based health index distribution for all major asset class 
types in graphical format. 
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Figure 55. Health Index Results Summary – Condition Based 

Municipal Substation Transformer 

As stated earlier, substation transformers constitute one of the largest investments in a distribution 
utility’s system and a significant asset to Enersource. In accordance with accepted engineering and 
utility practices, Enersource conducts monthly and yearly inspections in order to detect developing 
weaknesses or impending failures. The Company also conducts preventive maintenance based on 
elapsed time (typically every five years). 

At the end of 2014 there were 108 transformers installed in Enersource’s substations.  The average age 
of the population is 22 years with a health index of 83%.  Approximately 17% of all units are 40 years or 
older. 

Based on the ACA report (which takes into account health index or condition assessment only), 
Enersource should replace seven transformers over the next 10 years.   

Substation Circuit Breakers 

Substation circuit breakers are used to interrupt short circuits that may occur in the system. They are 
inspected on a monthly basis and tested every five years in accordance with Enersource’s practices.  
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At the end of 2014 there were 510 circuit breakers installed in Enersource’s substations.  The average 
age of the population is 20 years with a health index of 94%.  Approximately 15% of all units are 40 years 
or older. 

Based on the ACA report (which takes into account health index or condition assessment only), 
Enersource should replace 15 circuit breakers in the next ten years. 

Pole Mounted Transformers   

Pole mounted transformers are overhead transformers that can supply up to 25 customers, and if they 
fail, the environmental, reliability, and customer impact is minimal.  Utility practice is to run pole 
mounted transformers to failure.  If the entire area is scheduled for a rebuild, then the transformers are 
replaced along with the poles, conductors, insulators, and other pole line hardware.  The majority of the 
pole mounted transformers were inspected in 2014. 

At the end of 2014 there were 5,346 pole mounted transformers installed. The average age of the 
population is 21 years with a health index of 92%.  Approximately 9% of all units are 45 years or older. 

Based on the ACA report, Enersource should replace 449 pole mounted transformers in the next 10 
years. 

Pad Mounted Transformers 

Pad mounted transformers share similar functions as the pole mounted transformers, but are located in 
a secure steel cabinet and mounted on a concrete pad. They also are run to failure or are replaced 
during a rebuild of an area. The majority of the pad mounted transformers were inspected in 2012 and 
2013, and 2014 with inspections continuing throughout 2015. 

Single-Phase Pad Mounted Transformer 

At the end of 2014 there were 14,242 single phase pad mounted transformers installed. The average age 
of the population is 21 years with a health index of 87%. Approximately 10% of all units are 35 years or 
older. 

Based on the ACA report, Enersource should replace 1,591 single phase pad mounted transformers in 
the next 10 years. 

Three-Phase Pad Mounted Transformer 

At the end of 2014 there were 1,821 three phase pad mounted transformers installed. The average age 
of the population is 16 years with a health index of 94%.  Approximately 5% of all units are 35 years or 
older. 

Based on the ACA report (which takes into account condition assessment only), Enersource should 
replace 78 three phase pad mounted transformers in the next 10 years. 
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Vault Transformers 

Vault transformers are predominantly used to supply power to industrial or commercial customers.  
Sometimes the transformers are also used to supply apartment buildings or townhouse complexes.  
About 88% of the vault transformers were inspected by the end of 2014. 

At the end of 2014 there were 3,861 vault transformers installed. The average age of the population is 
27 years with a health index of 87%.  Approximately 23% of all units are 35 years or older. 

Based on the ACA report, Enersource should replace 603 vault transformers in the next 10 years. 

Pad Mounted Switchgear 

The switchgear unit consists of a low profile pad mounted enclosure with various internal compartments 
housing cable terminations, switches, and protection equipment.  Its main purpose is to control the flow 
of the current and protect cables, transformers and other components from excessive current under 
fault conditions.  

At the end of 2014 there were 862 pad mounted switchgears installed. The average age of the 
population is 19 years with a health index of 84%.  Approximately 37% of all units are 25 years or older. 

Based on the ACA report, Enersource should replace 128 pad mounted switchgears in the next 10 years. 

Overhead Switches 

The primary function of overhead switches is to allow for the isolation of line sections or equipment for 
maintenance, safety or other operating requirements.  While most switches are manually operated, a 
project is currently in place to install additional remotely controlled switches at key locations, in order to 
aid prompt power restoration in the event of an outage. 

44 kV Load Break Switches: 

At the end of 2014 there were 338 of 44 kV load break switches installed. The average age of the 
population is 20 years with a health index of 95%.  Approximately 9% of all units are 40 years or older. 

Based on the ACA report, Enersource should replace 20 of the 44 kV load break switches in the next 10 
years. 

27.6 kV Load Break Switches: 

At the end of 2014 there were 213 of 27.6 kV load break switches installed. The average age of the 
population is 18 years with a health index of 97%.  Approximately 6% of all units are 40 years or older. 

Based on the ACA report, Enersource should replace seven of the 27.6 kV load break switches over the 
next 10 years. 
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In Line Switches: 

At the end of 2014 there were 2,002 in line switches installed. The average age of the population is 18 
years with a health index of 93%.  Approximately 12% of all units are 40 years or older. 

Based on the ACA report, Enersource should replace 303 in line switches over the next 10 years. 

Motorized Switches: 

At the end of 2014 there were 104 motorized switches installed. The average age of the population is 16 
years with a health index of 85%.  Approximately 27% of all units are 25 years or older. 

Based on the ACA report, Enersource should replace 25 motorized switches in the next 10 years. 

Underground Primary Cables 

Distribution underground feeder cables are one of the more challenging assets for electricity systems, 
from a condition assessment and asset management viewpoint.  They are generally considered to be the 
most expensive components, due to the high cost of materials and very high cost of installation and 
maintenance.   

It is extremely difficult, and therefore quite expensive, to obtain meaningful condition information for 
buried cables. Underground cable systems, unlike overhead lines, do not suffer from weather induced 
faults and can have better reliability records. 

According to the ACA report, underground primary cables are the worst assets as per the health index 
compared to the other assets groups. 

Main Feeder Cables: 

At the end of 2014 there was a total of 2,233 conductor-km of main feeder cables installed. The average 
age of the population is 18 years per conductor-km with a health index of 78%.  Approximately 4% of all 
segments are 40 years or older. 

Based on the ACA report, Enersource should replace 678 conductor-km in the next 10 years. 

Distribution Cables: 

At the end of 2014 there was a total of 4,038 conductor-km of distribution cables installed. The average 
age of the population is 21 years per conductor-km with a health index of 70%.  Approximately 7% of all 
segments are 40 years or older. 

Based on the ACA report, Enersource should replace 1,775 conductor-km in the next 10 years. 
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Poles 

Poles serve as support structures for overhead conductors, switches, transformers and other devices.  In 
addition to Enersource`s equipment, the poles often support streetlights and third party attachments 
such as telephone, cable TV, and fiber communication cables.  Poles are made of wood, concrete and 
steel.  The vast majority of Enersource's poles are wood or concrete.   

Wood Poles: 

At the end of 2014 there were a total of 12,917 wood poles installed. The average age of the population 
is 27 years with a health index of 88%.  Approximately 14% of all units are 45 years or older. 

Based on the ACA report, Enersource should replace 2,394 wood poles in the next 10 years. 

Concrete Poles: 

At the end of 2014 there were a total of 8,966 concrete poles installed. The average age of the 
population is 20 with a health index of 97%.  Approximately 13% of all units are 45 years or older. 

Based on the ACA report, Enersource should replace 116 concrete poles in the next 10 years. 

2.2.4 Information on General Plant Assets 

General Plant assets include Enersource’s assets that are not part of its distribution system, including 
land and buildings, tools and equipment, fleet and IT hardware and software used to support daily 
business and operations. 

The General Plant assets are broken down into following sections: 

• Rolling Stock 
• Grounds and Buildings  
• Information Technology 
• Engineering and Asset Systems 
• JDE / ERP System 
• Meter to Cash 
• Major Tools. 

2.2.4.1 Rolling Stock 

Enersource requires a fleet of specialized vehicles to complete daily activities, including the construction 
and maintenance of the electricity distribution system, and to allow for quick restoration of power due 
to electricity distribution system disturbances. 

To effectively manage fleet assets, Enersource has adopted a strategy with the following goals: 

• Provide safe, reliable and efficient vehicles and equipment to meet operational needs in 
consultation with the end user; 
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• Compliance with legislation and regulations; 
• Compliance with accepted industry norms and practices; 
• Cost effectiveness; 
• Optimization of fleet size kept to minimum levels to ensure equipment is being fully used; 
• Standardization of equipment specifications; 
• Environmental considerations such as fuel economy and exhaust emissions;  
• Disposal through reputable commercial vehicle resellers; and 
• Implement computerized maintenance program to improve cost and maintenance tracking. 

 

To achieve these goals , Enersource maintains a multiple year capital plan which is  essential  for both 
short and long term budgeting and planning.  The plan lists all current vehicles and proposes future 
replacement dates and costs, based on past experience and accepted industry standard vehicle 
lifecycles.  Another long term goal of the fleet plan is to evenly distribute annual capital expenditures in 
order to minimize the rate impact to customers. 

The proposed replacement ages for each vehicle class are outlined below and is based on 
manufacturers’ recommendations and repair history: 

• Light vehicles are replaced after three - five years, or 170,000 km 
• Service trucks are replaced after five - eight years or 200,000 km 
• Heavy equipment trucks are replaced after eight - 12 years, or after 230,000 km 
• Work equipment is replaced on a condition based assessment. 
 
Additional capital may also be required to meet equipment requirements resulting from succession 
planning and work program increases. 

Maintaining appropriate levels of capital fleet spending  will lead to: 

• Reduced repair and maintenance costs 
• Decreased down time and increased fleet utilization 
• Safer equipment for personnel to operate 
• Reduced environmental impacts (alternative fuel considerations, compliance with new diesel 

standards) 
• Increased service equipment diagnostics. 

2.2.4.2 Grounds and Buildings 

Enersource has three main buildings used for business operations: a corporate office, operations centre 
and a business continuity recovery building. These buildings were constructed between 1963 and 2012. 
Table 25 outlines Enersource’s buildings and supporting information. 
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Table 25. Summary of Enersource Buildings 

Location Type Year built Square footage # of Employees 

2185 Derry Road Corporate Office 
1994, renovated 

in 2012 
79,400 146 

3240 Mavis Road Operations Centre 1963, 1979, 1991 

Office - 50,000 

Warehouse/ 

Garage - 75,000 

291 

5045 Glen Erin 
Drive 

Business 
Continuity 

Management 
(BCM) Operations 

Centre 

2012 2,500 None 

2.2.4.3 Information Technology (IT) 

Enersource has embraced the use of technology to aid efficiency enhancements in several  areas. The IT 
infrastructure provides the foundation on which Enersource’s business operates.  The following 
systems/applications are part of the IT infrastructure:  

• Corporate network (which includes data, email, voice services, and web environments); 
• IT infrastructure security system (e.g., resources access, assets and data protection and 

availability);  
• Servers supporting many critical applications used throughout the Company; and 
• Corporate telecommunications infrastructure including telephone system, wireless devices 

platform and the call centre voice queuing system. 

2.2.4.4 Engineering and Asset Systems  

The Engineering and Asset Systems (E&AS) department provides IT tools required to assist  in the 
management of field assets.  These include software and hardware used by employees, including both 
office and field personnel.   

The largest two software systems utilized by Asset Management and Asset Operations, include the IOM 
and AM/FM.   
 
SmartPlant Foundation (SPF) is the document management system for engineering records, providing 
document security based on the user, the access type requested and the document class. The system 
houses revisions, approved and as-constructed drawings, easements and permits. It also issues location 
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numbers for switches and transformers. There are dozens of workflows used to manage business 
processes and the system is integrated to both AM/FM and JDE. 

Specialized equipment, including wide-format plotters, engineering workstations, and field lap-tops, are 
used on a daily basis by employees.   

2.2.4.5 JDE / ERP System  

Enersource uses JDE as its Enterprise Resource Planning (ERP) tool. It is a modular, scalable and 
integrated information management software system that facilitates the flow of information across the 
Enersource’s various departments. 
 
JDE and its supporting applications automate business processes: 

• Finance – General Ledger, Accounts Payable, Accounts Receivable, Fixed Assets 
• Operations – Service Orders (program/project cost) 
• Supply Chain – Inventory/Warehouse Management, Procurement 
• Human Resources – Employee Management. 
 
JDE also interfaces with other major applications such as AM/FM and CC&B system to ensure data 
integrity and simplification of business processes.   

2.2.4.6 Meter to Cash 

Meter to Cash systems are comprised of all IT systems involved in the meter to cash process including 
Meter Reading, Advanced Metering Infrastructure (AMI) systems, Meter Data Management, Wholesale 
and Retail Settlement, EBT transactions, MDM/R transactions, Billing, Cash, Collections, Business 
Intelligence and related field activity systems, including interfaces among these systems. Interfaces to 
JDE, CRM and AM/FM applications are also supported. 
 
CC&B and the surrounding suite of applications address: 

• Customer account management/premise management 
• Cash and collections 
• Customer contact tracking and management 
• Metering/meter management 
• Meter reading/estimating; 
• Rates engine 
• Billing/bill creation 
• Analysis and reporting. 

2.2.4.7 Major Tools  

In order to maintain and operate an electricity system and a fleet of approximately 200 vehicles, 
investment in quality tools is paramount.  Each truck is furnished with basic hand tools and equipment 
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while specialized items are limited to specific trucks, (e.g., chainsaws on forestry vehicles, cable cutters 
and crimpers on underground vehicles). Tool expenditures of $7,500 or more per item is classified as a 
major tool and requires additional internal approvals.  This category covers the purchase of such items 
as: 
 

• Mud tracks – to allow vehicles to traverse over wet ground and/or buried pipelines; 
• Temporary grounds –  to create a safe work area for employees working within a de-energized 

area; 
• Battery operated devices – provide better ergonomics tools for staff to reduce the risk of injury 

when repairing underground cables in splice pits and sleeving overhead conductors; 
• Cable locating equipment – to locate buried electrical cables for internal work and to identify 

cables for other utilities so they can perform their work without causing cable damage; and 
• Fault finding equipment – to aid in locating underground cable faults requiring repair. 
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2.3 Asset Lifecycle Optimization Policies and Practice (OEB Chapter 5.3.3) 

This section of the DSP outlines Enersource’s asset lifecycle optimization policies and practices.   
 
Enersource’s approach is to maximize the lifecycle of an asset while providing reliable service in a cost 
effective manner. In order to optimize the lifecycle of its assets, Enersource has numerous remediation 
programs for maintaining the distribution system and general plant integrity, and assesses whether an 
aged asset is suited for refurbishment or replacement based on criteria that are pertinent to a given 
asset class. 
 
A determining factor for Enersource’s asset lifecycle optimization policies and practices is an 
understanding of the condition of assets in the field. This is accomplished through a regular and 
effective inspection program. Effective testing, inspections, and maintenance programs ensure that 
adequate information is gathered in order to properly prioritize asset replacement and refurbishment 
while balancing operation and maintenance costs. Enersource uses health indexing on all major asset 
groups to prioritize asset refurbishment and replacement and ensure an effective proactive replacement 
strategy.   
 
Using asset health indexes when developing a proactive replacement strategy ensures that dedicated 
resources are acquired and costs and customer outage impact is minimized. 

2.3.1 Inspection and Maintenance Programs 

2.3.1.1 Underground and Overhead Assets 

Enersource has an extensive inspection program for its overhead and underground distribution assets.  
All overhead and underground plant is visually inspected and electronically recorded in the GIS system 
through the use of hand held computer tablets.  Substation assets are inspected on a monthly basis to 
ensure compliance with the OEB’s minimum inspection requirements. 
 
Annual overhead inspections include transformers, poles, insulators, switches, arrestors, and hardware 
attachments, such as guy wires, cross arms, and ground wires. Underground system inspections include 
transformers, bushings, elbows vaults, and pad mounted switchgear. The inspection program also 
includes detailed inspection of high voltage electrical rooms (i.e., vaults) with components such as 
transformers, switches, cabling, doors, ceilings, drains, and internal lights.  

Computer tablets powered with Intergraph’s MobileLink software allow Enersource to carry out detailed 
inspections on each asset group. Gathered data is then validated against the GIS asset records using an 
automated Quality Assurance and Quality Control process and any validation exceptions are corrected 
prior to being imported into the GIS. This ensures that Enersource is using the most accurate asset data 
when planning its asset lifecycle optimization work.   

Once all inspection data is imported into the GIS, detailed maps are generated using Intergraph’s 
GeoMedia software. This allows Enersource to identify critical areas that require System Renewal for 
both underground and overhead asset components, as well as future maintenance initiatives.  
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2.3.1.1.1 Vault Maintenance 

Enersource has approximately 1,300 vaults in its distribution system and deploys a detailed 
maintenance program that includes CO2 washing followed by infrared (IR) inspection of the main 
components within the vault. CO2 washing has proven to be effective in removing contamination such as 
salt and dirt that contributes to tracking and flashover. All vault equipment components are washed 
prior to performing the IR scan. CO2 washing consists of mixing carbon dioxide with clean compressed 
air at the spraying nozzle and safely removing surface contamination from the energized equipment.  
During the cleaning process the dry-ice particles are propelled at high velocities to impact and clean the 
surface. The particles are accelerated by compressed air, just as with other blasting type systems. This 
process allows Enersource to clean vaults without disrupting power to customers and is proven to be 
environmentally friendly and safe for the field crews. 

2.3.1.1.2 Poles 

Enersource carries out detailed inspections of both wood and concrete poles, and the results are used as 
inputs to develop the asset health indexing for poles. Visual inspections identify potential risk of pole 
failures and interruptions of service to customers. All inspection records are collected using computer 
tablets with automated QA/QC process to ensure correct data is being recorded by field inspectors and 
imported into the GIS system in a timely manner. Any immediate concerns are appropriately dealt with 
and follow-up work is scheduled for resolution. 

2.3.1.1.3 Porcelain Insulator Washing 

Porcelain insulator washing is required annually to prevent failures in the overhead distribution system. 
Insulators are prone to contamination especially due to road salt or other airborne contaminants which 
can result in pole fires, flashovers, and power interruption.  Insulator washing is carried out without the 
need for isolation of the overhead circuits and the resulting customer interruptions. During washing, a 
visual inspection and identification of any damaged equipment in the overhead infrastructure is also 
noted. 
 
This program is very cost effective and proactive since it reduces the chance of pole fires and, 
consequently, lessens the threat to system reliability. 

2.3.1.1.4 Critical Switch Program  

Enersource’s critical switch program is designed to maintain and inspect switches identified as having a 
high consequence of failure (e.g., motorized switches). These switches are selected based on the 
requirements to interrupt higher loads, supply many customers or critical customers such as hospitals, 
large customers, etc. The regular inspection program ensures all areas are visited and problems 
detected before they lead to:  
 

• Impairing the safety of Enersource employees or the public;  
• Negatively impacting system reliability and reducing the quality of service to customers; and/or 
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• Seriously reducing the life expectancy of the equipment and thereby increasing costs via 
equipment replacement.   

2.3.1.1.5 Overhead Load break Switch Maintenance Inspection and Testing  

The distribution system has different types of switches to facilitate distribution of electrical energy. A 
load interrupter is one form of switch used in the overhead electricity power system. These three phase 
switches are among the most important components of the distribution system; they are infrared 
inspected annually and maintained when issues are found.   
 
The objective of this program is to perform preventive maintenance to ensure the proper performance 
of the switch over its expected life. During the maintenance of 44kV and 27.6kV loadbreak switches, the 
following tasks are performed: 

• Inspect the switch blade 
• Check grounding 
• Check the minimum clearance between shut contact and interrupting unit 
• Check all contacts and clean if necessary 
• Check handle location 
• Check  pipe for couplings and make adjustments if necessary 
• Check location and connection of ground strap 
• Check SCADA operation 
• Record maintenance information. 

 

2.3.1.1.6 Pad mounted Switchgear Dry Ice Cleaning  

Air-insulated switchgears are CO2 washed to remove contamination such as road salt or dirt that 
contributes to tracking and flashover, as shown in Figure 56.  To ensure effective IR scanning, the 
switches are washed prior to performing an IR scan. The carbon dioxide is mixed with clean compressed 
air at the spraying nozzle and safely removes surface contamination from both energized and de-
energized internal equipment. CO2 washing allows switchgear to be cleaned while energized, is 
environmentally friendly, safe, and increases system reliability by removing surface contamination that 
can lead to flashover. 
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Figure 56. 27.6 kV Switchgear Dry Ice Cleaning 

2.3.1.1.7 Infrared Inspection Program 

On an annual basis, the entire overhead primary system is IR scanned at which time hot spots on the 
system that need immediate repairs or replacement are identified.  Any other significant problems on 
the overhead system that may require immediate attention (such as broken insulators) are also 
reported  to the Control Room Operator who creates an IOM follow-up report to overhead maintenance 
crews for resolution. A sample infrared inspection report is shown in Figure 57 below. 
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Figure 57. Infrared Inspection Report 

2.3.1.1.8 Vegetation Management  

Enersource’s distribution system has approximately 1,800 km (circuit length) of overhead lines. Tree 
contacts with overhead lines account for approximately 5% of the power outages that occur in 
Mississauga on an annual basis, and can also be a danger to persons and property.  The importance of 
tree trimming is to: 

• Reduce power interruption due to short circuit to ground or between phases 
• Reduce animal contacts by reducing animal accessibility to power lines via trees 
• Prevent damage to conductors, hardware, and poles 
• Mitigate danger to persons and property within the vicinity due to fire and falling conductors 

hardware, poles, and trees 
• Mitigate danger of electric shock potential from electricity energizing vegetation. 
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The Forestry program is an integral part of maintaining a safe and reliable distribution system and is part 
of the overall maintenance plan for conductor assets. The Forestry team handles numerous tree 
trimming activities such as planned line clearing, following up on Control Room calls, responding to 
customer calls, system emergencies, and trimming trees for the installation of new power lines. There 
has been an increase in demand and a heightened awareness of the need for tree trimming in 
Mississauga due to recent events such as the 2013 ice storm as well as the infestation of the Emerald 
Ash Borer. 

Routine tree-trimming occurs on a four-year cycle and requires that the City be divided into four north-
south blocks in order to provide equal division of the heavier tree covered south areas and less dense 
north areas.  A map of the maintenance areas is shown in Figure 58 below.  

 

Figure 58. Map of 2015-2018 Vegetation Cut Plan 
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2.3.2.1 Substation(s) 

Enersource’s substations are used to transform subtransmission voltages to distribution voltages in 
order to ensure safe and reliable delivery of power. Within a substation, power transformers play a 
critical role in making the power usable to Enersource’s customers. When a subtransmission line comes 
into the substation, it goes through a transformer that steps down voltages from 44kV to 13.8kV or 
27.6kV to 4.16kV.  The typical transformer sizes are 3, 5, 10 or 20 MVA. The life expectancy of a 
substation power transformer is approximately 40 years and with proper maintenance, this target can 
be achieved.  

After transformation to lower voltages, a substation distributes electricity through many feeders which 
are dispersed geographically and can be used to back up one another in the event of a feeder outage or 
failure. Feeder outages and reconfigurations are necessary to isolate faulty equipment or to make safe 
work zones for construction or repair work. 

Enersource currently has 66 active municipal substations (MS) throughout Mississauga. Enersource’s 
substations have protection and control systems to protect the transformers and switchgears as well as 
any load centres within the vicinity. The protection and control components include protective relays 
along with programming and wiring. The protection and control system is used, via the circuit breakers,  
to isolate faults on equipment inside the substation or downstream in the distribution network. 

The relays also monitor and record equipment status and telemetry. With battery backup, the relays 
continue to function in the event of a power outage. This information is transmitted to the SCADA 
system which collects data from substations as well as switchgears and switches fitted with remote 
terminal units (RTU’s). This information is displayed in the Control Room for system monitoring. System 
Control Operators monitor the status of these devices and respond to abnormal events. The operators 
can then control these devices remotely via the SCADA to reconfigure and reroute power in the event of 
an outage.  

Enersource’s substations represent a major component of Enersource’s distribution system and are 
considered its most significant assets. A substation contains very expensive equipment and a 
component failure can adversely affect a critical customer or large number of customers.  Therefore, 
Enersource treats its substation equipment with high importance and inspects, maintains, and replaces 
components proactively in order to ensure safe and reliable power delivery. 

The inspection and testing programs consist of the following: 

• Monthly inspections 
• Power transformer insulating oil testing  
• Doble testing 
• Tap changer maintenance 
• Preventive maintenance. 
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2.3.2.1.1 Inspection Programs 

The inspections consist of visual assessments of the building and grounds as well as the electrical 
equipment inside the substations. The building and grounds are checked for fence and gate/door 
integrity, vandalism, vegetation and environmental hazards such as transformer oil or SF6 (sulphur 
hexaflouride) gas leaks. The electrical equipment checks include inspection of the power transformer 
fans, battery and battery charger readings and protection relay flags.  

All monthly inspection findings are recorded and corrective actions are undertaken as required.  

2.3.2.1.2 Power Transformer Insulating Oil Testing 

Power transformers undergo annual dissolved gas analysis (DGA) and oil quality analysis.  Both are 
important diagnostic tools that are used to monitor the condition of the transformer. Emphasis is placed 
on these tests for detecting insulation breakdown, water in the oil, stressing of the coils, and localized 
overheating and arcing that can lead to failure of the transformer. Currently, Enersource uses a third-
party laboratory to carry out testing of oil samples, including comparison of results of previous 
transformer oil samples, and providing detailed recommendations for the transformer.  
 
DGA analysis is performed using portable equipment as well as DGA online monitoring. Online DGA 
equipment is used for continuous monitoring of transformer gas concentrations and can be used to set 
alarms at specific gas concentration thresholds. DGA online monitoring systems are part of Enersource’s 
standard installations and can send DGA data to SCADA when an alarm threshold is reached.   

DGA and oil quality tests identify abnormalities within the transformer and provide detailed information 
to allow for sound decision making for future operation and maintenance of the transformer.   

Doble Testing  

Doble testing equipment is used to assess the overall power factor, winding turns ratio, leakage 
reactance and exciting current of the transformer. These tests detect moisture in the oil or insulation, 
detect contamination in the transformer bushing, determine the electrical insulation quality, and locate 
bad connections and winding movement. The Doble equipment provides test results and expected 
values and thresholds to effectively translate the results. Doble testing, DGA testing and oil quality 
analysis complement each other to provide clear indication of the overall health of the transformer. 
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2.3.2.1.4 Preventive Maintenance Programs 

Substation electrical equipment is maintained on a regular schedule. The objective is to perform 
preventive maintenance approximately once every five years on each substation. This time interval can 
be reduced or increased based on operating conditions, equipment type, and operating experience with 
the equipment.  
 
Types of substation maintenance activities include: 

• Transformer maintenance 
• Tap changer maintenance 
• Switchgear maintenance 
• Protection relay maintenance 
• Batteries and battery charger maintenance. 

2.3.2.1.4.1 Transformer Maintenance  

Transformer maintenance activities are based on the following documents and standards: 
 
• Manufacturer’s instruction book 
• IEEE 62-1995 IEEE Guide for Diagnostic Field Testing of Electric Power Apparatus Part 1: Oil Filled 

Power Transformers, Regulators, and Reactors 
• Doble transformer maintenance and test guide. 
 
The following maintenance tasks are performed on every oil-filled power transformer: 

• Inspect and test all controls, wiring, fans, alarms and gauges 
• In-depth inspection of transformer cooling system (check for leaks and proper operation) 
• In-depth inspection of transformer bushings, cleaning, waxing if needed 
• Doble test transformer and bushings 
• Inspect pressure controls 
• Inspect and test the tap changer.  

2.3.2.1.4.2 Tap Changer Maintenance 

Oil filled tap changer maintenance activities include: 
 
• Recording the position of the tap changer 
• Inspecting the physical and mechanical condition 
• Verifying correct auxiliary device operation 
• Verifying the correct liquid level in all tanks 
• Performing tests as recommended by the manufacturer 
• Verifying operation of heaters and grounding 
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• An internal inspection which includes removing the oil and cleaning carbon residue and debris from 
compartment 

• Inspecting the contacts for wear and alignment 
• Tightening electrical and mechanical connections to calibrated specifications 
• Inspecting the tap changer components for signs of moisture, cracks, electrical tracking or excessive 

wear and then refilling the tank with filtered oil.   

2.3.2.1.4.3 Switchgear Maintenance  

Substation switchgear maintenance is based on the manufacturer’s recommendation and consists of the 
following work: 
• Busbar, enclosure and insulator maintenance  
• External visual inspection 
• Check and tighten connections 
• Check and clean enclosure. 
 
Circuit breaker maintenance includes the following work: 
• Lubricate, clean, adjust, and align control mechanism 
• Contact resistance measurement 
• Test tripping and closing circuits. 

2.3.2.1.4.4 Protection Relay Maintenance  

Three types of relays are used to clear faults that occur in the distribution grid.  The maintenance 
performed on each type of relay is as follows: 
 
Electromechanical (GE IAC type) relays 

• Visual inspection 
• Mechanical adjustment and inspection 
• Electrical tests and adjustments. 
 
Electronic Relays (MCGG and UR types) 

Since there are no moving parts in these electronic relays, there is no physical wear due to usage. 
Maintenance consists of secondary injection tests to verify the tripping time accuracy of the relays.   

2.3.2.1.4.5 Battery & Battery Charger Maintenance 

 
The battery and battery charger maintenance consists of the following activities: 
• Record the room temperature 
• Measure and record each battery voltage 
• Record the charging current. 
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2.3.2 Renewal Programs 

2.3.2.1 Underground Assets 

Remediation programs for maintaining the underground assets consist of the following: 
• Pad Mounted Switchgear Renewal  
• Primary Distribution Equipment Renewal 
• Pad Mounted Transformer Replacement Program 
• Underground Cable and Splice Renewal 
• Secondary Cable Renewal. 

2.3.2.1.1 Pad Mounted Switchgear Renewal 

Pad mounted switchgear units are used in distribution loops; they supply residential subdivisions and 
commercial/industrial customers. Switchgear units are used to isolate and control other distribution 
equipment and provide operational flexibility to reconfigure the loops for maintenance, restoration or 
other operating requirements.  Because each unit can have up to 500 customers connected to it, a 
failure can have a significant impact on the customers.  As a result, a proactive yearly plan targets poor 
switchgears for replacement or cleaning.   
 
As outlined in Appendix C of the DSC, the minimum inspection requirements for the distribution system 
within an urban environment are to be scheduled and inspected on a three-year cycle. As such, 
Enersource inspects its 862 pad mounted switchgears in adherence with the DSC requirement and all 
inspection information is recorded into the GIS via field computer tablets. 
 
Pad mounted switchgear are critical components of the underground distribution system and have 
significant reliability and safety risk due to condition, age, and design/installation practices. Switchgear 
degradation has shown a strong correlation with a number of factors, such as condition of mechanical 
components, contamination due to dirt, moisture and corrosion. The population targeted for 
replacement consists of 27.6kV air insulated switchgears, based on safety and reliability concerns since 
the 27.6kV units have shown a tendency to fail or flash over. Poor condition of 15kV switchgear units are 
also being targeted for replacement with a new type of solid-dielectric switchgear to reduce safety 
concerns and maintenance costs.  These units use a magnetic actuator for fault interruption which is 
proven to be safer for field operation compared to its air-insulated counterparts.   
 
Based on the yearly inspection results and the health index calculation, several switchgear are 
recommended for replacement, as shown in Figure 59 below.  This ensures funding and effort are  
directed to the correct switchgear locations for replacement in the most efficient manner.   
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Figure 59. Switchgear Overall Condition 

2.3.2.1.2 Primary Distribution Equipment Renewal Program 

In addition to the main system components such as transformers, switchgears, cables, etc., the 
underground distribution system also consists of smaller, auxiliary components such as elbows, inserts, 
lightning arresters, fault indicators, etc. Without these auxiliary accessories, the main components of the 
system become inoperable, making replacement of this equipment before failure necessary. 

Some of the auxiliary system components installed in transformers, such as elbows and inserts, are used 
in order to perform switching operations, isolations, and restoration.  Therefore, their condition directly 
influences system reliability as well as the safe operation of the equipment.  

Other auxiliary devices, such as fault indicators, are used to troubleshoot system outages. Their proper 
operation influences restoration time and in turn, overall reliability of the system. After significant 
research, Enersource has begun to use a new type of fault indicator which is much easier to install at 
transformer and switchgear locations. The new fault indicators allow Enersource to find cable faults 
more rapidly which helps reduce power outage times.  

In addition, equipment condition is routinely assessed by operations personnel when performing work 
on a transformer, switchgear, or other asset replacements. If a defective component is found, the crew 
notifies the Control Room, a report is created, and a maintenance crew is dispatched to perform 
necessary repairs. 
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2.3.2.1.3 Pad Mounted Transformer Replacement Program 

Enersource uses a two-tiered approach to transformer remediation. It first collects and analyzes critical 
asset data on each transformer, including inspection, physical location (e.g., rear lot), asset condition 
and reliability data. This information is used to help identify future underground subdivision rebuild 
areas. 
 
The following asset data are collected: 

• Transformer age 
• Inspection reported condition (e.g., poor, fair) 
• Leaking transformer (both PCB and non-PCB) 
• Physical location of transformer (e.g., rear or front lot)  
• Reliability data from IOM 
• Cable faults. 

As shown in Figure 60 below, a detailed map is generated and reviewed by both the Asset Operations 
and Asset Management teams to determine areas that qualify for underground renewal projects. This 
allows Enersource to replace transformers that have reached end-of-life or are found to be leaking and 
thus pose a safety and environmental risk, and/or have exhibited reliability issues. This information is 
used to determine areas that require an extensive underground renewal and is a major component 
within the overall System Renewal investment category.   
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Figure 60. Analysis of Underground Areas with Aging Assets and Poor Reliability 

In addition, Enersource identifies and replaces individual pad mounted transformers that have reached 
end-of-life, have shown to be in poor condition, or have shown signs of leakage.   

2.3.2.1.4 Underground Cable and Splice Renewal Program 

Primary underground cables and overhead conductors are used to transport power from HONI’s 
transformer station either directly to Enersource’s distribution system or to an Enersource substation.  
At a substation, the 44kV or 27.6kV voltage is then converted through a substation transformer to either 
13.8kV or 4.16kV.  From there, customers are either directly connected to the system or the voltage is 
converted further by the distribution transformers at 8kV or 2.4kV down to secondary voltages such as 
120/240, 120/208 or 346/600V, depending on the location within the City.  The older primary cables are 
either direct buried or installed in a separate direct buried PVC duct if installed along the City 
boulevards.  Underground cable failures are the leading cause, accounting for 50% of equipment failures 
in the distribution system.   
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Typically, underground cable failures are caused by degradation of the insulation, which is the dielectric 
medium that insulates the central conductor from the grounded concentric neutral wires.  Insulation 
failure can be caused by several factors, for example: 

• Contaminated materials during the manufacturing stage 
• Poor adhesion of the extruded insulation shield 
• Imperfections at the conductor shield-insulation interface 
• Water inside the conductor strands, or at the concentric neutral wires 
• Fault currents 
• Voltage surges from lightning and switching. 
 
To address this risk, Enersource has an extensive cable replacement program. On an annual basis, the 
worst performing areas of the underground cable system are identified and cables are either replaced 
individually or form part of a larger underground renewal project. 

The impact of a single cable failure on reliability varies greatly depending on the cable size, voltage level, 
type of customer supplied and location of the cable. The subtransmission main feeder cables typically 
supply a substation so the failure of a cable supplying a single substation may result in a disruption of 
power affecting up to 5,000 customers.   

Main feeder cables typically supply several pad mounted switchgear units and can deliver power to up 
to 1,000 customers. The local distribution cables that are connected to the pad mounted switchgear 
units or overhead distribution system will typically  supply up to 500 customers.  Distribution cable 
failures will result in a power outage to all nearby customers connected and will momentarily trip the 
substation breaker as the fuse isolates, thus affecting even more customers.   

Main feeder cable failures will result in a significant increase in number of customers affected and 
increase the length of time of the outage.  In 2014, Enersource experienced 135 feeder cable failures 
that affected reliability significantly, which resulted in over 2,650,000 customer outage minutes.  Of 
those 135 cable failures, 28 were main feeder failures that resulted in over 770,000 customer outage 
minutes, and impacted close to 18,000 customers.   

2.3.2.1.5 Secondary Cable Renewal Program 

The distribution system has over 203,000 customers, the majority of which are connected to a 
distribution transformer via an underground secondary service cable. Based on past experience, 
secondary cables are less prone to failure compared to primary cables of the same age. This is mainly 
due to less electrical stress and fewer fault current spikes.  However when secondary cables fail, they 
must be immediately repaired. Every year, many underground residential and industrial/commercial 
services fail beyond reasonable repair and require complete replacement. These failures typically result 
in outages to single residential or industrial/commercial businesses. 
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The secondary cable renewal program targets replacements based on their condition and number of 
failures, rather than their age or size.  This program entails the spot replacement of secondary services, 
over various parts of the city that are at end-of-life and are beyond reasonable repair.  

2.3.2.2 Overhead Assets 

The projects and programs under this section encompass the replacement of poles, attachments, and 
overhead pole lines that have reached their end-of-life or have been determined to be a potential public 
or employee safety concern. 
 
This section is divided into two main types: 

• Overhead distribution pole line renewal projects 
• Poles, accessories, and pole mounted transformers renewal programs. 

2.3.2.2.1 Overhead Distribution Pole Line Renewal Program   

Overhead distribution pole line renewal projects are required to replace overhead distribution 
infrastructure to ensure it is kept at a safe and acceptable performance level.  

The main components of the overhead system are poles, pole mounted transformers, switches, 
conductors and associated overhead hardware such as insulators, fuses and lightning arresters. Pole 
lines deteriorate over time and their strength may be reduced, resulting in a risk of failure, especially 
under adverse weather conditions.  

Overhead assessments including safety, environmental, regulatory, reliability, reputational, and financial 
risks are made to determine which investments have the greatest impact on the business values. 
Assuming there were no constraints, all overhead investments with a positive impact on the business 
values would be approved. Due to resource constraints such as appropriate funding, internal and 
external labour availability, projects are selected and prioritized based on the assessments.   

Enersource completed a full inspection of its overhead system during the 2014-2015 period.  The 
inspection data is then used to identify the overhead assets that need to be addressed as well as their 
relative priority in relation to the business values. The hierarchy of criteria that was used to prioritize the 
projects is as follows: 

1) Poles in  ‘poor’ condition – Clusters of poles in poor condition represent the greatest safety risk 
to the public and to Enersource personnel who may need to work on the poles (i.e., switching, 
service work, etc.), as shown in Figure 61.  In addition, they also pose significant reliability risk.  
If any of these clusters also include another priority criterion, that cluster will be ranked as 
having higher priority. For example, a cluster of poles in  ‘poor’ condition and having PCB 
transformers (priority 2) will be ranked higher than a similar cluster that does not have PCB 
transformers. 
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Figure 61. Pole Condition from Field Inspections 

2) PCB transformers < 50 PPM PCBs, > 2 PPM PCBs – Transformers containing PCB oil can pose a 
major safety, environmental, regulatory, financial, and reputational risk.  The category of 
transformers with PCB content greater than 50 ppm are not being considered in the renewal 
program as Enersource is on track to have all such transformers removed by the end of 2015, as 
shown in Figure 62. 
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Figure 62. List of Pole Mounted Transformers with PCB Content 

3) ‘Major Leak’  transformers – Non-PCB transformers that have been identified as having a major 
oil leak pose an environmental, financial, and reputational risk.  The list of non-PCB leaking 
transformers is shown in Figure 63. 
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Figure 63. Leaking Pole Mounted Leaking Transformers (Non-PCB) 

4) Top Nine Large Customers – Large customers (with demand of 5 MW or greater) and hospitals 
pose increased reliability risk as outages can adversely impact their businesses and operations 
and can cause major reputational damage to Enersource.  An example of distribution feeders 
supplying large customers and hospitals is shown in Figure 64. 
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Figure 64. Feeders Supplying Large Customers and Hospitals 

5) Poles 35 years or older  -  As shown in Figure 65, areas where the majority of poles are older 
than 35 years old are given higher priority as they have passed or are nearing the end of their 
useful lives. The financial impact (i.e., asset write-down) would be minimized as these assets 
would be fully or almost fully depreciated. 
 

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 122 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  107 of 203 
 

 

Figure 65. Location of Poles 35 Years or Older 

The list of projects for overhead distribution renewal is determined based on the evaluation process of 
using pole inspection data and assessing need against Enersource’s business values. The selected 
overhead System Renewal projects are then designed and constructed to meet all relevant safety and 
regulatory requirements.  

2.3.2.2.2 Poles, Accessories & Transformers Renewal Programs 

As stated earlier, the main components of the overhead system are poles, pole mounted transformers, 
switches, conductors, and associated overhead hardware such as insulators, fuses and lightning 
arresters.  This program deals with the replacement of overhead components, switches, and associated 
equipment that have reached their expected end-of-life, namely: 
 
• Concrete poles 
• Wood poles 
• Overhead wwitches 
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• Insulators 
• Polemounted transformers. 

Failure of overhead equipment can result from exposure to various adverse conditions and causes, 
including: 

• Mechanical stress on operating linkages, operating rods and springs 
• Contacts due to wear and tear during fault interrupting conditions 
• Exposure to contaminants such as salt and pollutants and extreme environmental weather 

conditions 
• Chemical contamination such as dust and powder produced by arc erosion during switching and 

fault interruptions 
• Thermal stress resulting from localized heating and varying load currents. 

 
The condition of overhead equipment is identified via: 

• Inspections program  
• Additional field assessments carried by staff doing work in the area 
• Known reliability performance issues/customer outages  
• Non-compliance with current standards 
• Infrared and radio frequency testing results. 

2.3.2.2.3 Wood and Concrete Pole Renewal Program 

Poles in  ‘poor’ condition  not identified as a part of a distribution System Renewal project are replaced 
under this program. This is required to ensure that substandard wood poles, cross arms, and concrete 
poles that have reached their end-of-life are replaced on an annual basis. This program also ensures the 
replacement of poles deemed to be in  ‘poor’ condition and considered an emergency. By way of 
example, this would include rotten poles or those affected by a failure or event such as a pole fire, 
damage from vehicle contact, weather storm, or tree falling on the power line. 

A major component of Enersource’s overhead distribution system is wood and concrete poles.  
Enersource has over 12,900 wood poles and over 8,900 concrete poles which support approximately 
1,800 km of overhead primary and over 1,200 km of overhead secondary circuits.  Under this program, 
poles are replaced based on their condition rather than their age, location, or system improvements. 

Poles deteriorate over time and when their strength is reduced to the point there is a risk of failure 
under adverse weather conditions, they are deemed to be at end-of-life. The safe, reliable operation of 
the distribution system depends on the condition of pole assets. Pole condition is routinely assessed by 
operational personnel performing work such as switching or other asset replacement (such as 
transformers, insulators, and lightning arrestors). Furthermore, during the pole numbering project 
undertaken in 2014, Enersource flagged numerous poles that are in poor condition and in need of 
replacement  under the Overhead Renewal Program. 
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Because wood is a naturally grown material all such poles differ in internal structure and consequently in 
mechanical strength. Degradation of strength can result from naturally occurring fungi that attack  the 
wood, which results in decay. The severity of the degradation depends on several factors such as 
location, treatment, type of wood, and installation practices. Wood poles can also be damaged by 
woodpeckers, termites, or pole fires, which are caused by current leakage during insulator tracking. In 
addition, in the past, some wood poles were painted grey with the goal of  improving visual appeal; 
however, the paint trapped moisture inside the pole which has accelerated decay. 

Failures of concrete poles may be caused by deterioration of the steel re-bars inside the pole due to 
exposure to corrosive chemicals in the soil or winter road salt.  The severity of the degradation depends 
on several factors such as location, rusting of the exposed re-bars, and whether a protective coating was 
used on the ground section of the pole. 

Since distribution and subtransmission poles support bare overhead wires and other equipment, pole 
failure is very serious, especially since the public may come in contact with live conductors.  In addition, 
depending on the number of circuits supported by the pole and the voltage, failure may disrupt power 
to thousands of customers. 

Enersource carries out detailed field inspection of wood and concrete poles and associated distribution 
equipment (e.g., transformers and overheard switches). The condition of the poles is recorded through 
computer field tablets and imported into the GIS. Subsequent geo-spatial maps are generated to 
identify areas that require pole replacement, as shown in Figure 66 below.   

 

Figure 66. Pole Condition 
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2.3.2.2.4 Overhead Switch Renewal Program 

Switches are one of the key components of the power system. They are used to reconfigure an electrical 
circuit by interrupting the current flow, or to isolate conductors.  In addition, fused cutouts are used to 
protect transformers and underground conductors under fault conditions.   

Enersource utilizes four types of overhead switches: 

• Loadbreak switches (load interrupter) 
• Remotely-controlled switches  
• In-line switches 
• Fused cutouts. 

 
The overhead distribution system has approximately 570 gang-operated, three-phase load break 
switches and over 2,000 in-line solid blade switches, cutouts, and other components. 

In most cases when an overhead switch failure occurs, it is caused by contamination of the insulator, 
which can lead to a flashover and further degradation of the insulating medium. Sometimes 
contamination will cause leakage current to develop across the insulator, or other parts of the switch 
that are not meant to carry current. As a result, these parts may overheat and cause the switch to fail.  
Also, the loadbreak switch mechanism that suppress the arc when the switch contacts are opening  can 
sometimes fail, causing arcing and damage to the switch contacts. 

In addition, when overhead switches are not operated over a long period of time, the switch contacts 
seize, preventing the crew from operating the switch.   

System impact from an overhead switch failure can be very significant because they  are typically 
installed on overhead main feeders that may supply multiple substations or subtransmission feeders. 
Failure of an overhead switch installed near HONI’s transformer station may interrupt power to several 
thousand customers, including large commercial and industrial customers.   

To ensure that switches on the system are in proper working condition, all switching equipment is 
inspected each year with an infrared camera for arcing and overheating.  During switching operation or 
as a follow-up to trouble calls, a number of overhead switches have been found to be beyond repair and 
require replacement. In addition, Enersource continues to replace equipment with porcelain insulating 
components such as cutouts, standoff insulators, and mid-span openers that have proven to be 
susceptible to failure, with new equipment that contains polymer insulators.    

The inspection and maintenance performed annually in the loadbreak switch maintenance program 
identifies a number of switches beyond economic repair that require replacement. 

Enersource carries out both proactive and reactive replacement programs of overhead switches in its 
distribution system.     
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A type of polymer switch was identified as an area of concern due to its likelihood of premature failure, 
confirmed through field failures and testing analysis completed by the manufacturer.  As a result, 
Enersource has created a program to replace these faulty switches to mitigate the risk of extended 
customer outages associated with the reactive replacement of defective switches. This tactic also 
reduces the safety risk to employees and the public.  A sample area with these switches identified 
through the overhead inspection program is shown in Figure 67 below. 

 

Figure 67. Sample Area Identifying the Location of SMD-20 Switch 

2.3.2.2.5 Insulator Renewal Program 

The system impact from the failure of an overhead insulator is also very significant, as it could support 
an overhead main feeder conductor that may supply multiple substations or subtransmission feeders. 
The failure of an overhead insulator installed near a TS may directly interrupt power to several thousand 
customers, including large commercial and industrial customers.   

In the past few years, a number of outages on the overhead system was caused by porcelain or EPAC 
insulator tracking or breaking. These outages ranged from intermittent power interruptions to a few 
hundred customers, to sustained outages that affected several thousands of customers.  In some cases, 
porcelain insulator tracking caused pole fires which resulted in prolonged outages and caused damage 
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to other distribution equipment.  During a freezing rain storm in March, 2015, there were 25 pole fires 
in one night, caused by insulator tracking from road salt.   

In addition, when porcelain insulators track, they may heat up to a point where they may shear, posing a 
safety hazard to the public or to Enersource personnel working near the defective insulator. 

Through the pole and infrared inspection programs, the locations of porcelain and EPAC insulators are 
being identified (an example is shown in Figure 68 below).  The key locations will be prioritized and 
these insulators will be replaced with more reliable and safer silicone insulators.  Approximately 1,000-
2,000 insulators will be replaced each year for the next 10 years. 

 

Figure 68. Porcelain and EPAC Insulator Locations 

2.3.2.2.6 Pole-Mounted Transformer Renewal Program 

Similar to the pad mounted transformers, the main purpose of the pole mounted transformers is to 
lower the primary voltage to secondary voltage levels acceptable to residential, industrial or commercial 
customers. Pole mounted transformers are not as affected by rust or vehicle accidents since they are 
not installed as close to traffic as pad mounted transformers.   
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The pole mounted transformers are similar in construction to single phase pad mounted transformers 
and therefore mostly fail due to insulation breakdown at which time they must be immediately 
replaced. Because a transformer failure in a residential area may only affect 10 to 20 customers, outage 
customer minutes and time is minimal. However, a transformer failure for an industrial/commercial 
customer could prove costly to their business. 

Transformer condition is routinely assessed by Enersource personnel performing work such as switching, 
responding to trouble calls, or outages.  The outside crews advise the Control Room of transformers that 
are in poor condition at which time the Control Room would generate an IOM report and send it to the 
Overhead Maintenance Department for follow-up. In addition to replacements of failed transformers, 
this program also provides for replacements of rusted, leaking, or overloaded transformers. 

The program is needed to allow for the planned and unplanned replacement of overhead transformers 
that are in poor condition in various parts of the City.   

2.3.2.2.7 Fault Indicator Replacement 

Enersource has deployed numerous fault indicators of varying types throughout its distribution system. 
The replacement program is aimed at adding fault indication to areas where it is absent, as well as 
replacing older fault indicators that are technologically obsolete or prone to malfunction. 
 
Fault Indicators are significant to the distribution system because they reduce fault locating times, 
improving outage response and, consequently, outage restoration times. They also help determine the 
root cause of transient faults (i.e., auto reclosures). The deployment of functional fault indicators are 
crucial to maintaining high levels of reliability and customer service and to achieving gains in operational 
efficiency. 

2.3.2.3 Substation and Automation Assets 

2.3.2.3.1 Substation Renewal Program 

Enersource has 66 municipal substations in service.  They are as follows: 
• 52 bungalow building style substations 
• 14 outdoor substations. 

 
Based on Enersource’s significant asset class ranking, substation equipment has the highest significance 
to the Company’s sustainability as an organization and to its business values. Therefore, Enersource 
proactively replaces substation equipment before a major failure occurs which could negatively impact 
customers, system reliability, and the Company’s reputation. Among the list of critical equipment in the 
ACA, substation equipment was identified as the second most significant to the sustainability of the 
organization.  Therefore, it is imperative that such equipment is replaced before a failure occurs. 

Enersource’s proactive replacement strategy considers the health index, location, number of customers 
served, transformer protection enhancement opportunity (implementing transformer differential 
protection) and the condition of other substation assets, including buildings and grounds. The 
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component replacement program addresses assets such as switchgears, circuit breakers, protection 
relays, transformers, enclosures, tap changers, batteries, and battery chargers that have reached end-
of-life and can no longer fulfill their intended function.   

A smaller but essential program that Enersource carries out each year is to replace the battery chargers 
and batteries which are critical for substation operations. In the event of a substation power failure 
batteries continue to supply power to the protection relays, the Remote Terminal Units (RTU’s) and to 
the control mechanism for circuit breaker operation.  These batteries are continually charged by battery 
chargers that use AC voltage, rectifies them to a useable DC voltage. The substation battery chargers 
and DC systems have an approximate life cycle of 10 years. The substation batteries have an 
approximate life cycle up to 15 years inside a climate-controlled substation.   

2.3.2.3.2 Automation/SCADA Renewal Program 

The SCADA and protection system are considered critical assets for proper operation of Enersource’s 
distribution system. To ensure that there is an appropriate level of automation to satisfy operational 
requirements, Enersource identifies the system automation and SCADA needs in two ways: 
• Tracking the age of remotely controlled switches and substation auxiliary components from the 

result of inspection programs; and 
• Identifying the worst performing supply points on the electrical grid from the result of system 

planning studies; new remotely controlled switch locations are selected to increase system 
performance. 
 

The electricity power grid is designed to automatically react to external events to ensure public safety. 
This could be to instantly shut off power for sustained events (such as a contractor digging into 
underground cables) or could cause sub-second momentary outages for events such as tree contacts.  
This ensures homes, businesses, and safety services such as traffic lights are not unnecessarily exposed 
to long outages. 

The SCADA system provides Enersource with the ability to monitor and control its distribution system 
and is connected to 66 substations and 240 field automated switches with a total of 15,500 digital, 
analog, and control points. Communication from the SCADA to the substations have traditionally been  
via S4T4 serial communication lines. 

The S4T4 serial leased line communication links between the substation RTU’s is a legacy system that is 
slow and approaching obsolescence.  To improve this communication infrastructure, Enersource plans 
to upgrade the S4T4 communication infrastructure to a more robust IP-based Multiprotocol Label 
Switching (MPLS) technology.  

MPLS technology provides multiple advantages over the legacy S4T4 technology such as: 

• The ability to remotely connect to the protection devices at the substation 
• Remote monitoring of the communication circuit health 
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• Advanced cyber security and ability to connect multiple services such as phone, internet and 
security cameras, on the same MPLS network. 

Once a substation is selected to undergo this communication technology upgrade, the protection relays 
and the RTU will also be upgraded. 

2.3.2.3.3 Automated Switches Renewal Program 

To ensure the continued safe and efficient operation of the electricity system, remotely controlled 
overhead and underground load break switches allows Enersource to restore power to a large number 
of customers in the event of a power outage. 

A major trend in the electricity utility industry is a move towards increased system automation and 
remote operation. In recent years, Enersource has been steadily increasing the amount of automated 
switchgears in its distribution system, resulting in improved system reliability and decreased outage 
durations.  It is imperative that this move towards increased automation continues in order to ensure 
continued improvement of the system. 

The majority of Enersource’s automated switchgears are on the 27.6/16kV distribution system. Many of 
the first generation switchgears were installed over 20 years ago, and have been gradually losing their 
effectiveness in recent years.  In particular, remote operations are not as reliable and many older 
switchgears must resort to manual operation which, during a power failure, leads to an increase in 
outage duration. 

It is imperative that Enersource upgrade these aging units in order to avoid diminishing system reliability 
in the future.  New switchgears use the latest solid dielectric technology and have proven to be reliable 
in the high voltage as well as the automation components. A comprehensive automation study was 
completed to identify high priority areas and considered factors including historical reliability 
(momentary and sustained outages), number of affected customers, and existing automation in the 
vacinity.  

Scada-Mate switches are deployed on the 27.6kV system while Alduti-Rupter switches are deployed on 
the 44kV system.  Enersource has strong in-house expertise in working with these switches and the 
associated automation, and with this knowledge can maximize switch functionality and continue to 
improve it, even after the initial installation.  

A typical overhead automation project involves the installation of one or two automated switches in 
close proximity to a substation. Such an arrangement allows for a substation’s incoming subtransmission 
feed to be transferred quickly to an alternative feed in the case of an upstream fault.  This will result in 
greatly reducing outage durations, thereby improving system reliability performance.   
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2.3.3 Expansion Programs 

2.3.3.1 Downtown Core 

The Downtown Core began its development in 1973 with the construction of the newly built Square One 
Shopping Centre. At that time, the Downtown Core consisted of little more than Square One and large 
amounts of vacant farmland. Square One has undergone many expansions over the past four decades, 
during which time the Downtown Core has seen an increase in high-rise residential and office 
development. 
 

  

Figure 69. Square One Shopping Centre After and Before Construction 

 

Today, the Downtown Core is the focus of the Urban Growth Centre for Mississauga and houses the 
City’s cultural and institutional centres, as well as being a regional centre and major transportation hub 
for the Greater Toronto Area. The Core also contains the Civic Centre, the Living Arts Centre, the Central 
Library, the YMCA and Kariya Park. Additionally, this area is comprised of a mix of office buildings and 
high-rise residential apartments focused around the retail commercial development within and around 
Square One. Recently the Downtown Core has seen the emergence of Celebration Square, the 
completion of the new Sheridan College Campus, new commercial development along Rathburn Road 
and improvements to the LRT and BRT transit terminal. 
 
The Mississauga Official Plan was adopted by City Council in September, 2010 where the Downtown 
Core, shown in Figure 70, was identified as part of a new urban structure. This new urban centre focuses 
growth in areas with existing service, proposed service, and infrastructure capacity, particularly transit 
and community infrastructure. The Downtown Core is intended to be a vibrant regional centre where 
residents are able to live, work, and play. 
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Figure 70. Today’s Mississauga Downtown Core 

 

Downtown Planning Districts and Projected Loads 

The City of Mississauga’s Official Plan outlines basic goals and objectives, and provides direction for long 
term growth and development within the City. The Official Plan is divided into nine planning districts. 
Specific policies and land use maps define a long term plan for the road system, land use development, 
and other details regarding the Downtown Core. The districts, along with the corresponding potential 
development summary, are shown below in Figure 71.   
 

 

Figure 71. Downtown 21 Planning Districts 

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 133 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  118 of 203 
 

 

Enersource has forecasted electricity demand in each of the City planning districts.  The loads projected 
are for the complete Downtown Core and are based on the Downtown 21 build out potential. Where 
available, the loads have been projected based on applications that specify the number of units or 
commercial space that will be available. The loads for other buildings, where such information is not 
available, have been estimated based on the type of building, approximate building footprint, and 
number of floors. In cases where no information regarding future buildings are available, the load for 
the area is based on the load of a similar area that was completed in the past.  The projected load for 
each district is shown in Figure 72. 

 

Figure 72. Present and future loads in Downtown 21 Planning Districts 
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Table 26. Planning Districts, Potential Population, and Estimated Load 

Planning District Category DT21 
Potential 

Existing Load 
(MVA) 

Estimated Load 
(MVA) 

Main Street Population 12,316 10 27.65 
Employment 4,221 

Civic Population 5,500 Students 6 17 
Employment 2,650 

Confederation Population 22,246 11.75 48.95 
Employment 20 

Cleary Park Population 16,004 15.25 39.1 
Employment 603 

Rathburn Population 0 3.9 49.5 
Employment 28,636 

Hurontario Population 6,057 40.4 65.4 
Employment 25,423 

Square One Population 0 22 29.5 
Employment 4,087 

Sussex Population 6,402 16.5 21.5 
Employment 5,574 

Mississauga Valley Population 6,070 5.75 5.75 
Employment 199 

 

Existing Load and Supply Points in the Downtown Core 

Currently, there are approximately 65 buildings in the Downtown Core and three substations: Woods 
MS, Confederation MS, and City Centre MS. These substations are equipped with either two or three 
power transformers and most of their capacity is dedicated to supply the existing load in the Downtown 
Core. In addition, John MS, located on Hurontario Street near John Street, also provides power to the 
Downtown 21 area, especially to Mississauga Valley and Sussex districts. The total connected 
transformation in the Downtown Core is approximately 130 MVA. The current capacity available for all 
districts of the Downtown 21 area is approximately 140 MVA. The small over-capacity allows for short 
term growth and N-1 contingency in the Downtown Core. A detailed breakdown of the existing loads, 
based on the planning districts and existing substation sites, is shown below, in Figure 73.   
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Figure 73. Existing Loads and Substations 

Based on the proposed model and Master Plan provided by the City, it is estimated that upon 
completion of Downtown 21, the combined transformation load will increase to approximately 300 
MVA. Enersource will have to expand its infrastructure in the Downtown Core and increase the number 
of substations in order to reliably supply power to all the buildings. At least 10 substation transformers 
will need to be dedicated to meet the future demand in the Downtown Core, in order to allow for 
contingency. Future transformers will have to be installed at Woods MS site and possibly Confederation 
MS, depending on land availability. In addition, two new substation sites will need to be purchased and 
new substations will have to be constructed. The new substation sites are required because City Centre 
MS site cannot be further expanded and John MS, due to its distance from the City Centre, cannot be 
further utilized for new load in the Downtown Core. 

2.3.3.2 CDM Initiatives in Downtown Core 

Enersource plans to run a Conservation and Demand Management (CDM) program in the Downtown 
Core to reduce the expected load growth. The CDM program projects a reduction of 1,887 kW off the 
projected incremental system demand in the Downtown Core as shown in Table 27 below. This is 
equivalent to the annual reduction of 1% on incremental load and is consistent with the CDM 2011- 
2014 targets (90% of 92 MW of summer peak demand). Also, the new 2015 -2020 Conservation energy 
reduction targets of 483 GWH should result in approximately 1% peak demand load reduction per 
annum over the six year period to 2020. 
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Table 27. Downtown Core Conservation Estimates 

District 
Existing 

Load 
(kW) 

Proposed 
Future 

Load (kW) 

Incremental 
Load (kW) 

Annual 
Conservation 

Target (kW): 1% 
of Incremental 

Load 
Confederation District 17,500 61,700 44,200 442 
Civic District 10,250 15,000 4,750 48 
Cleary Park District 15,250 41,400 26,150 262 
Rathburn District 5,850 46,700 40,850 409 
Square One District 13,000 22,000 9,000 90 
Main Street District 11,300 29,500 18,200 182 
Sussex District 15,000 21,500 6,500 65 
Hurontario District 21,250 55,500 34,250 343 
Mississauga Valley 
District 7,750 12,500 4,750 48 

Total 117,150 305,800 188,650 1,887 
 

After considering the CDM program, a substantial amount of additional capacity is still required to meet  
future demand. The added system capacity is required to supply the remaining projected load growth 
after the CDM program has been considered. 

2.3.3.2 Proposed Supply Points in the Downtown Core 

Enersource will ultimately need an additional four to five substation transformers dedicated to supply 
load in the Downtown Core in order to meet the future load growth and peak demand when Downtown 
21 is completed. The following options were reviewed and considered, in regards to the location of the 
new transformers. 

2.3.3.3 Confederation MS Expansion and Duke MS 

In 2012, after careful review was undertaken of the existing distribution feeders and supply from 
Confederation MS, which currently has two transformers and an anticipated demand from the northern 
part of the Downtown Core. This process determined that additional feeders and capacity will be 
required to supply future buildings between Rathburn Road and Centre View Drive. The current 
property allows for the installation of a transformer and breaker lineup to increase the capacity at 
Confederation MS. However, the City has proposed an extension of Square One Drive to Rathburn Road, 
which will require a portion of the land to be used for the new road. The remaining substation property 
will then be too small to accommodate an additional transformer and the high voltage equipment 
associated with it. 

Originally, Enersource asked the City to swap the land to the west of the substation to allow for the 
relocation of the pad mounted switchgears, which are in conflict with the proposed Square One Drive 
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extension.  Additionally, at the time, only a limited number of feeders were available in the area and the 
relocation of the switchgear required the relocation of all pad mounted equipment in front of the 
substation to a new location. This meant that the substation had to be completely de-energized for an 
extended period of time.   

Due to the already limited capacity in the Downtown Core, the risk associated with taking a double 
substation out of service, with no backup  available in case of an emergency, was too great.  Therefore, 
the only option was to construct another substation along Centre View Drive prior to switchgear 
relocation and Square One Drive construction.   

In recent conversations with the City, Enersource was advised that a developer owns the land in the 
Downtown Core that is adjacent to Confederation MS. The Developer is willing to sell the land to the 
City, which in turn could be swapped for the land taken up by the Square One Drive expansion.  Below is 
a sketch showing the existing Confederation MS land, as well as the lands owned by the developer. 

Detailed sketches showing the existing substation location and the lands owned by the developer are 
shown below, in Figures 74 and 75.  Additionally, Figure 76 shows an overlay of the proposed road and 
the existing substation.   

 

Figure 74. Existing Station Location and Developer’s Property 
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Figure 75. Existing Substation and Switchgear Locations 

 

Figure 76. Existing Substation Location and the Proposed Square One Drive 

Since 2012, several feeder upgrades and extension projects in the northern and central part of the 
Downtown Core were under way. In 2016, Enersource plans on installing a new pole line along Centre 
View Drive, from Mavis Road to Station Gate Road.  All of these upgrades will allow for a partial transfer 
of capacity from City Centre MS and Woods MS.   
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After careful review of all factors, including the latest option which involves a land purchase and trade, 
as well as feeder upgrades in the area, Enersource has concluded that relocation of the existing 
switching units can be done with the de-energization of half of the substation during the time of 
construction. This option presents more risks when compared with the construction of a new substation 
along Centre View Drive, but for a short period of time, the level of risk is tolerable as it would meet the 
N-1 contingency level. Because of the new anticipated load in the north area of the Downtown Core, 
additional capacity is required and will have to be addressed by the construction of a new substation 
along Centre View Drive, between Confederation MS and City Centre MS. 

Due to uncertainty regarding land availability for the new substation and the unpredictable timing of 
future developments and load growth in the north section of the Downtown Core, Enersource will need 
to secure the required substation land prior to the relocation of the switches in front of Confederation 
MS. At the same time, because of the possibility of a land transfer at Confederation MS, the actual 
construction of the new substation, Duke MS, can be postponed and the substation does not have to be 
energized prior to the commencement of the Square One Drive expansion. 

After reviewing the current sites along Centre View Drive, it was determined that the best remaining site 
for the new substation is west of Duke of York Blvd., the area to the north east of the existing movie 
theatre as shown in Figure 77 below. The majority of the area required for the substation is currently 
owned by the City and the additional area that may be required below is owned by a developer. 
Alternately, the new substation could be located east of the proposed location, along Centre View Drive.  

 

Figure 77. Proposed Duke MS Location 

There are several other issues associated with the extension of Square One Drive, such as vehicle traffic 
control (due to close proximity of the road to the station), easement requirements, building access and 
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other issues that must be addressed prior to land transfer and agreement acceptance between 
Enersource and the City. 

City Centre MS Expansion Alternative 

There are three 20 MVA transformers installed at the City Centre MS site where the existing 
infrastructure, including duct banks and switchgears, is fully utilized. The installation of any additional 
transformers and feeders will require a major reconstruction of the substation and the associated civil 
infrastructure. In addition, new feeders coming out of the substation will have de-rated capacity due to 
main feeder cable congestion and restricted duct bank configuration. As a result, the installation of an 
additional transformer is not economical and does not meet the technical requirements needed to 
supply load in the Downtown Core efficiently. 

John MS Expansion Alternative 

The John MS site has sufficient space for the installation of an additional transformer. However, the new 
feeders coming out of the substation cannot be extended north to the Downtown Core unless a new, 
second pole line is constructed along the west side of Hurontario Street from John MS to 
Burnhamthorpe Road. Considering future projects, including the LRT along Hurontario Street, it is 
unlikely that Enersource will be granted permission to install a new pole line on the west side of 
Hurontario Street, in addition to the existing pole line on the east side. 

2.3.3.5 Future Substation Needs 

With the exception of the above mentioned locations, the only substation site that can be expanded 
without a need to purchase or transfer land is Woods MS. This substation is currently equipped with two 
transformers and seven feeders, where the additional transformer will increase the number of feeders 
to 10.  Any further expansions, as in the case of City Centre MS, will not be economical or efficient, due 
to substation cable congestion and the major reconstruction of civil structures at the substation. 

Consequently, an additional three to four transformers will need to be installed in new locations.  Due to 
existing infrastructure in the Downtown Core and predicted location of the new load, it is recommended 
to install the new transformers at two separate locations:  one in the northern part and one in the 
southern part of the Downtown Core. After careful review and consideration of the existing feeder 
locations, future development and locations of the existing substations, the optimal location for the 
northern substation is near the intersection of Centre View Drive and Duke of York Blvd. (Duke MS).  The 
optimal location of the second substation is near the intersection of Webb Drive and Kariya Drive (Webb 
MS).  Figure 78 shows the existing and proposed substation locations in the Downtown Core. 
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Figure 78. Existing and Proposed Substation Locations in the Downtown Core 

2.3.3.6 Webb MS Substation 

Originally, the Webb MS substation was proposed at the edge of Kariya Park, to service some of the load 
on the south side of the Downtown Core.  However, after several meetings with the City, it was decided 
that the location had to be changed.  Several developers in the area were approached in regards to the 
available land. 

After two years of negotiations with the City and the developer, it was determined that the new 
substation will be constructed at the northeast corner of Webb Drive and B-Street as shown in Figure 79 
below. 
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Figure 79. Proposed Location of Webb MS 

Enersource’s typical substation footprint is 50 square meters, but considering the challenges with the 
property in the Downtown Core, Enersource will utilize a different layout and reduce the site to 
approximately 30 square meters.  In addition, to meet maintenance and construction requirements, the 
City will allow Enersource to block a portion of B-Street or Webb Drive to allow for setup of heavy lifting 
equipment for replacement of the substation transformers.   

While the Webb MS substation will be designed and constructed for dual transformer setup, the 
substation will initially be equipped with only one high voltage transformer.  The second transformer 
will be added at a later date, as the load from the new buildings in the southern part of the Downtown 
Core materializes.   

To reduce the pad mounted equipment outside of the substation building, a different approach is being 
reviewed.  Instead of using seven outgoing breakers inside the substation and three to four switchgears 
outside, a different configuration of using 10 smaller footprint outgoing breakers inside the substation 
and no switchgears immediately outside the building is being reviewed.  This approach will reduce a 
need for pad mounted equipment and will maintain the same level of switching flexibility and reliability. 

The building facade will match the surrounding buildings and the substation will be constructed as part 
of a four storey townhouse development. It is likely that the substation building will be constructed 
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initially and the facade finish will be constructed later, at the same time as the rest of the townhouse 
development. 

Additionally, to ensure that the proposed substation blends in with the high rise towers, the developer 
and the City have requested Enersource to construct a roof over the transformer. To address that 
requirement, Enersource is reviewing an option of installing a removable louver roof, which will provide 
adequate ventilation to the substation and to allow for replacement of the transformers.   

The substation will be supplied with two 44kV circuits, connected to the overhead lines on Hurontario 
Street.  Figure 80 below shows the proposed location of the underground cables and overhead pole line.  
The outgoing feeder egress will be underground and installed along Webb Drive, B-Street and Main 
Street as shown in Figure 82. 

 

Figure 80. Proposed Supply Points to the Downtown Substations 

2.3.3.7 Underground Distribution Infrastructure 

Substations convert voltage from subtransmission levels to distribution levels. Then, through a series of 
feeder breakers and switches, the power is directed to loads in the area. In addition to the equipment 
installed at the substations, a network of underground cables, ducts and cable chambers is necessary to 
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deliver power to customers. Figure 81 shows the existing duct and manhole system in the Downtown 
Core. 

 

Figure 81. Existing Underground Distribution Infrastructure 

The existing underground infrastructure is sufficient to supply the current demand in the Downtown 
Core. However, in order to meet future demand, old cables in the existing ducts must be replaced and 
new duct banks with new cables and manholes must be added. Since all distribution infrastructure is 
located in a common trench below grade, it is much more efficient and economical to install concrete 
encased ducts and manholes before construction of the permanent buildings. This avoids issues with 
space in the common trench, and prevents expensive repairs and restoration to new road surfaces, 
sidewalks and landscaping.  In addition, power disruption  to  buildings and the expensive rental of 
generators can be avoided if duct banks and manholes are installed prior to building construction. Figure 
82 shows the duct bank and manhole system proposed for the Downtown Core.  The figure includes 
existing and proposed installations. 
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Figure 82. Existing and proposed underground distribution infrastructure in the Downtown Core. 

2.3.4 Information Technology Assets 

2.3.4.1 Sustain Existing System Program 

2.3.4.1.1 Hardware 

Enersource employees utilize IT systems on a daily basis. This is achieved through the following 
categories: 

• Endpoint hardware i.e., desktop computers, laptops, tablets, plotters, printers, phones, and 
mobile devices  

• Back-end hardware i.e., servers, storage, computing, network, databases, etc. 
 
For hardware assets Enersource utilizes the hardware refresh program as shown in Table 28. 
 
Table 28. Hardware Category 

Hardware Category Lifecycle 
Desktop (single-task users and task-oriented users)  4 years 
Desktop (specialized users), laptops, tablets, GPS 
units, etc. 

3 years 

Printers, plotters, etc. 5 – 6 years (dependent on vendor support expiry) 
Monitors, projectors 6 years 
Servers, data storage, switches, voice and 
telecommunications, etc. 

4 – 8 years (dependent on vendor support expiry) 
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This hardware refresh program is needed in order to maintain the reliability of IT assets. Dependable IT 
assets enable Enersource employees to effectively complete their daily tasks by reducing downtime and 
lost productivity. Where applicable, Enersource utilizes the approach of replacing all of its assets in a 
category at the same time rather than spreading the replacement cycle over multiple years. For 
example, all desktops are replaced at the same time in order to ensure asset standardization across the 
organization. A standardized desktop infrastructure forms the foundation for desktop optimization. It is 
by standardizing desktop hardware and software that organizations can ultimately advance toward a 
more flexible, agile, and optimized infrastructure.  

Ad-hoc desktop purchases often driven by price or by departmental and end-user preferences can 
ultimately prove much more costly when a comprehensive view of desktop lifecycle costs is taken into 
account. While the cost of equipment and software remains relatively constant whether a company uses 
a staggered replacement cycle or a single enterprise-wide deployment, the maintenance costs 
associated with a staggered cycle can be considerably higher than a single-cycle approach. This is 
attributed to maintaining and supporting multiple inconsistent computing platforms, operating systems, 
applications and one-off configurations. For other hardware types (i.e., servers, data storage) the 
replacement cycle is determined based on the asset type, vendor support coverage, and acceptable 
performance of the hardware.  

 
Figure 83. Intel White Paper - PC Total Cost of Ownership by Refresh Rate 
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2.3.4.1.2 Software 

Software renewal includes planned software upgrades and maintenance required to maintain vendors’ 
support and reliable system operation. These upgrade projects are considered technical upgrades.  
 
Projects in this software roadmap program typically include the following activities: 
 
• Engage vendor(s) to provide upgrade assistance  
• Upgrade underlying infrastructure  
• Configure the application to ensure compatibility with underlying components  
• Configure the application to meet existing business requirements  
• Integrate with other utility IT systems, as needed  
• Complete regression testing to ensure the upgrade is successful  
• Train business users of the new features 
• Deploy the new systems and release them to the business users. 
 
Enersource’s practice is to ensure that it has continuous vendor support during the asset life-cycle, 
particularly with back-end hardware (i.e., servers, switches) as well as all core corporate applications, 
such as engineering, finance, customer care and billing applications. Maintaining vendor support is a 
critical component of the asset plan for the following reasons: 

• Availability of replacement parts: most hardware vendors commit to four to eight years of parts 
availability. 

• Security risks: security fixes and vulnerability patches are often not available for older systems. 
• Cost Avoidance: having an out-of-support asset could prove more costly since Enersource may have 

to procure specialized technical resources to maintain the outdated asset. 

2.3.4.2 Mandatory-Regulation 

These are known future planned system changes related to regulatory initiatives. For example, on 
January 16, 2014, the OEB issued a Notice of Proposal to Amend a Code in which it proposed to require 
a distributor to install an interval meter (i.e., a  ‘MIST meter’) on any installation that is forecast by the 
distributor to have a monthly average peak demand during a calendar year of over 50 kW. These 
accounts must bill as MIST by August 2020. This initiative requires system changes and implementation 
in order to accomplish the required results of billing customers with over 50 kW as MIST.   
 
These mandatory initiatives are captured under the  ‘sustain existing systems’ program because they are 
mandatory in order for Enersource to meet its regulatory obligations to the OEB.  

2.3.4.3 Enhancement Initiatives Program 

The second component of Enersource’s IT AMP is the  ‘Enhancement Initiatives’  program which 
addresses future system enhancements that are driven to fulfill the benefits shown in Table 29. 
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Table 29. Benefits of Enhancement Initiatives program 

Category Benefits 

Customer Value 

• Software enhancements provide process 
optimization and automation which allows 
Enersource to utilize its resources more 
efficiently, in turn, benefits       
customers/ratepayers 

• Software enhancements allow Enersource 
to provide more positive customer-centric 
service because new enhancements often 
provide greater flexibility in providing 
customers with up-to-date data, among 
other things. 

Operational Reliability 

• Software issues could pose risks to the 
business, or cause inefficient use of 
resources due to the need for manual 
controls or workarounds 

• Software enhancements help meet 
growing business needs while ensuring 
appropriate controls are in place 

• Software enhancement provides necessary 
data to help Enersource make informed 
decisions using factual data analytics.  

 
Projects in this program utilize Enersource’s standard investment prioritization and evaluation process. 
 
Table 30. Prioritization Drivers 

Investment Drivers Objective 
Regulatory/Public Policy Responsiveness Services are provided to address a regulatory 

requirement or mandate. This category includes IT 
roadmap projects as they are mandated in order 
to maintain vendor support. 

Customer Focus Services are provided in a manner that responds to 
an identified customer need or preference. 

Operational Effectiveness Continuous improvement in productivity and cost 
performance is achieved and delivers system 
reliability and quality objectives. 

Financial Performance Financial viability is maintained and savings from 
operational effectiveness are sustainable. 

 
Project prioritization process is followed to ensure that resources are utilized according to consistent 
investment drivers as outlined above. Projects in this program normally involve the following activities: 
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• Evaluation of business needs  
• Assessment of available solution(s)  
• Determine acceptable solution both from the business perspective and IT support perspective  
• Engage vendor(s) to provide necessary assistance e.g., code development 
• Configure the application to ensure compatibility with underlying components 
• Configure the application to meet business requirements  
• Integrate with other utility IT systems, as needed 
• Complete testing of new functionality  
• Complete regression testing of existing functionality  
• Train business users of the new features and functionality  
• Deploy the new systems and release them to business users. 
 
When business applications are initially deployed, functionality is typically limited to the scope of the 
original business requirement. Subsequent application changes may result from: 
 
• Change in business needs whether to address new requirement(s) or optimize an existing process 
• Vendor release of service pack(s) to address open issues/defects 
• Utilize new application functionality to maximize productivity, eliminate manual workarounds, or 

enhance user experience. 

2.3.5 Facilities Remediation 

Enersource has three main buildings used for business operations: the Corporate Office on Derry Road, 
Operations Centre on Mavis Road and a Disaster Recovery building on Glen Erin Drive. These buildings 
were constructed between 1963 and 2012.  

The Derry Road building received substantial renovations in 2012 to ensure a healthy and productive 
work environment for the administration staff that was transferred to the facilility. Based on Building 
Conditions Assessments, the 23 year-old HVAC system will need to be replaced in the near future.  

The BCM Operations Centre was constructed in 2012 and will not need any significant improvements 
over the DSP period.   

The Mavis Road Operations Centre was constructed in three phases between 1963 to 1991. Generally, 
up to 2013, the Mavis facility received only minimal capital improvements during a period of busy 
growth years whereby Enersource was adding staff, to the point that a congested and unsafe work 
environment was created. With the move of the administration staff to the Derry Road facility in 2012, 
Enersource was able to start renovation projects to support the ‘Mavis Facilities Plan’ and to address 
issues raised in the Building Condition Assessment. Since then, a number of projects such as the men’s 
locker/shower room, metering department work area, and the north tower office space have been 
completed. Additional projects over the next six years will address remaining projects from the Mavis 
Facilities Plan and the Building Condition Assessment. 
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Enersource building facilities must be reasonably current and in good working order. Based on regular 
assessments, all buildings require various investments to maintain them in a good state of repair, 
improve productivity, accommodate growth and change in the workforce, and address identified health 
and safety risks. As described above, the three facilities are of various ages. 

The areas of concern for Enersource facilities that require expenditures are: 

• HVAC (heating, ventilation and  air conditioning) 
• Structural (building envelope, walls and windows) 
• Equipment (furniture, elevators) 
• Mechanical and Electrical (i.e., plumbing, electrical components) 
• Security (access control, CCTV, building automation system) 
• Life Safety (fire suppression, sprinklers, fire alarm panels) 
• Exterior (i.e., pavement, fencing, landscaping). 

2.3.6 Fleet Replacement 

Enersource requires a fleet of specialized vehicles to complete many daily activities, including the 
construction and maintenance of the electricity distribution system, and to allow for quick restoration of 
power due to electricity distribution system disturbances.  Degradation of fleet assets could jeopardize 
worker safety and negatively affect electricity distribution system performance and response to 
outages. 

To effectively manage fleet assets, Enersource has adopted a fleet strategy with the following goals: 

• To provide safe, reliable, and efficient vehicles and equipment to meet the operational needs in 
consultation with the end user; 

• Compliance with legislation and regulations; 
• Compliance with accepted industry norms and practices; 
• Cost effectiveness; 
• Optimization of size of fleet  - kept to minimum levels to ensure equipment is being fully used; 
• Standardization of equipment specifications; 
• Environmental considerations such as fuel economy, exhaust emissions; 
• Disposal through reputable commercial vehicle and equipment resellers; and 
• Implement computerized maintenance program to improve cost analysis and maintenance 

tracking. 
 

To achieve the goals outlined above, Enersource maintains a multiple year capital plan. This plan is an 
essential tool for both short and long term budgeting and planning.  This plan lists all the current 
vehicles and proposes the future replacement dates and costs, based on past experience and accepted 
industry standard vehicle lifecycles.  Another long term goal of the fleet plan is to smoothly pace the 
annual capital expenditures to ensure the rate impact to customers is minimized. 

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 151 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  136 of 203 
 

Contributing to the proposed replacement date of individual vehicles are factors such as vehicle age, 
mileage, engine hours, operation costs, maintenance costs, and general mechanical condition of the 
vehicle.  As vehicles approach their expected replacement date, individual assessments of each vehicle 
are performed to determine if vehicles may be retained longer, since they are in better than average 
condition, or need to be replaced earlier due to being in poorer condition. 

Vehicles are not always replaced “like for like”.  Prior to replacement of a vehicle, an assessment of the 
current fleet needs is made with the applicable Enersource personnel to determine if an alternate 
vehicle type or size would be more beneficial.  

The proposed replacement ages for each vehicle class are outlined below. Present replacement criteria 
are based on manufacturers’ recommendations and repair history. 

• Light vehicles are replaced after 3 - 5 years, or 170,000 km; 
• Service trucks are replaced after 5 - 8 years or 200,000 km; 
• Heavy equipment trucks are replaced after 8 – 12 years, or after 230,000 km; and 
• Work equipment is replaced based on condition assessment. 
 

As of June, 2015, Enersource has 190 vehicles and the distribution is as seen in Figure 84 below. 

 

Figure 84. Fleet distribution by type 

Additional capital may also be required to meet equipment requirements for staff growth, resulting 
from succession planning and work program increases. 
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Maintaining appropriate levels of capital spending on fleet will lead to: 

• Reduced repair and maintenance costs; 
• Decreased down time and increased fleet utilization; 
• Safer equipment for personnel to operate; 
• Reduced environmental impacts (alternative fuel considerations, compliance with new diesel 

standards); and 
• Increased service equipment diagnostics. 
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2.4 Asset Lifecycle Risk Management  

Enersource currently evaluates its business plan and investment projects and programs against the 
following significant business values: 

• Regulatory/Public Policy Responsiveness 
• Operational Effectiveness/Safety 
• Customer Focus 
• Financial Performance. 

The risks associated with the business values are assessed as follows:  

Regulatory/Public Policy Responsiveness - Does Enersource remain fully compliant in all legal and 
regulatory aspects of its operations? Will increased activity in embedded generation, future micro grids 
and electric cars have an impact on the service offering to customers? 
 
Operational Effectiveness/Safety - Is Enersource’s distribution system designed, constructed and 
maintained with safety in mind, for both Enersource employees and the public? Are critical assets 
maintained properly and replaced prior to their expected end-of-useful life? Is there sufficient staff that 
are trained and developed to have sustainabe operations? 
  
Customer Focus – What is the impact of asset failure to customers? Do the projects and programs 
sustain or deliver more reliable power to customers? Will there be stranded assets? Are Enersource’s 
information systems secured?  Are all stakeholders’ and customers’ preferences considered when 
projects and programs are prioritized? 
 
Financial Risks - Is the condition of the existing assets evaluated to ensure they are repaired or replaced 
effectively to achieve the lowest long term owning costs?  Is there sufficient cash flow available when 
required? 
 
Each business value was then assigned a weighting based on the significance and probability as can be 
seen in Table 31.  

Table 31. Business value weighting. 

Investment Driver / 
Business Value Significance Probability Risk Score Weighting 

Regulatory/Public Policy 
Responsiveness 5 3 4 Mandatory 

Yes/No 
Operational 
Effectiveness/Safety 5 3 3.5 50% 

Customer Focus 4 2 3 30% 
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Investment Driver / 
Business Value Significance Probability Risk Score Weighting 

Financial Performance 3 2 2.5 20% 

 

Enersource then reviewed and assessed each of its asset classes against the business values.  The 
process to evaluate asset classes was completed through an internal multi-disciplinary working group 
consisting of expert representatives from several departments and was led by the Asset Management 
Division with the assistance of Internal Audit & Enterprise Risk Division.  Each asset class was evaluated 
based on the significance and the effect each class potentially would have on the business values listed 
above.  Once the group completed the ranking for each asset class from 1-5, the ranking score was 
multiplied by the business value weighting.  The following list of asset classes has been ranked from the 
highest to lowest based on the significance to Enersource’s sustainability as an organization and can be 
seen in Table 32.  

Table 32. Significant asset classes 

Asset Class 
Estimated 

Useful 
Lives 

Regulatory/Public 
Policy 

Responsiveness 

Operational 
Effectiveness/Safety 

Customer 
Focus 

Financial 
Performance Total 

Municipal 
Distribution 
Station 
Equipment 

40 17% 44% 11% 6% 78% 

Major 
Software – 
Corporate/ 
Enterprise 

10 17% 33% 15% 12% 77% 

Computer 
Equipment – 
Corporate/ 
Enterprise 

10 17% 33% 12% 12% 74% 

SCADA / 
Protection and 
DC Systems 

15 15% 39% 11% 5% 69% 

Wholesale 
Meters 25 21% 19% 9% 7% 57% 

Rolling Stock - 
Single Buckets, 
Dump trucks & 
Cranes 

8 13% 31% 8% 5% 56% 

Rolling Stock - 
Double 
Buckets and 
RBDs 

12 13% 31% 8% 5% 56% 
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Asset Class 
Estimated 

Useful 
Lives 

Regulatory/Public 
Policy 

Responsiveness 

Operational 
Effectiveness/Safety 

Customer 
Focus 

Financial 
Performance Total 

Air Insulated 
switchgear 25 4% 30% 8% 5% 46% 

Building & 
Fixtures – 
Other 
Construction 

20 15% 23% 6% 2% 46% 

UG Cable 
System 40 8% 24% 8% 5% 45% 

Pad mounted 
Transformer 35 8% 26% 8% 2% 44% 

OH Wood Pole 
System 45 6% 27% 8% 2% 43% 

OH Concrete 
Pole System 55 4% 28% 8% 2% 43% 

Major Tools 10 11% 28% 3% 1% 43% 
Rolling Stock - 
Pick-up Trucks 
and Vans 

5 11% 22% 6% 2% 42% 

Building & 
Fixtures – 
Brick, Stone, 
Concrete & 
Steel 

60 6% 23% 6% 5% 40% 

OH 
Transformer 
System 

45 8% 23% 5% 1% 38% 

Land N/A 15% 11% 8% 2% 36% 
Meters 25 11% 12% 9% 2% 34% 
Solid Dielectric 
Switchgear 35 4% 16% 8% 5% 32% 

Rolling Stock - 
Trailers & Off 
Road 
Equipment 

15 11% 14% 6% 1% 32% 

Easements N/A 11% 11% 8% 2% 32% 
Rolling Stock - 
Automobiles 4 11% 12% 6% 1% 29% 

SCADAmate / 
Reclosures 25 4% 15% 6% 2% 27% 

Smart Meters 15 11% 8% 6% 1% 26% 
Overhead 
Switches/Fuses 40 2% 18% 3% 1% 24% 
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Asset Class 
Estimated 

Useful 
Lives 

Regulatory/Public 
Policy 

Responsiveness 

Operational 
Effectiveness/Safety 

Customer 
Focus 

Financial 
Performance Total 

Comp Equip – 
Networking 
and Printing 

5 6% 7% 6% 1% 21% 

System 
Software - 
Office 
Automation & 
Collaboration 

5 6% 7% 6% 1% 21% 

Minor 
Software 2 6% 7% 6% 1% 21% 

Underground 
Accessories 20 2% 10% 6% 1% 20% 

General 
Equipment 10 4% 12% 2% 1% 19% 

Overhead Fault 
Indicators 10 2% 7% 6% 1% 17% 

Duct, 
Foundations 50 2% 7% 2% 4% 14% 

Computer 
Equipment – 
Desktop or 
Laptops and 
Security 
Infrastructure 

3 2% 5% 2% 0% 9% 
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3.  Capital Expenditure Plan (OEB Chapter 5.4)  

3.1 Summary (OEB Chapter  5.4.1)  

3.1.1 Load Connection Capability 

Enersource services an urban territory with limited area for greenfield development. The growth in its 
service area is largely driven by the redevelopment and re-intensification of existing and previously 
developed areas. In 2014, Enersource prepared a long term load forecast report as part of its Regional 
Planning collaborative effort with HONI, IESO, and neighbouring utilities.  Enersource’s capacity and 
ability to connect new customers is summarized by the operating areas listed below.   

To better understand asset capacity utilization and constrained areas, Enersource has developed a long 
term peak demand projection for each of the four areas of the distribution power system outlined in 
subsequent sections.  Enersouce takes into account ongoing and future CDM programs and their effect 
on short and long term demand projections.   

The City went through a very aggressive expansion period spanning the mid 1980’s to the mid 2000’s. 
Over the last 15 years, Mississauga has effectively transitioned from a rapidly growing suburban 
community to a mature urban community with an emphasis on intensification, redevelopment, and 
transit.   Enersource’s rate of expansion has slowed relative to the past peak periods, and the available 
green space for further development has been significantly reduced.  Currently, the City is under-going  
a post-greenfield phase.  Population growth will be accommodated through intensification and 
redevelopment within existing built-up areas and Mississauga will continue to focus on higher density 
housing forms, particularly apartment and condominium development in the Downtown Core, infill 
projects in major community nodes, and through redevelopment along planned intensification 
corridors.   
 
North 16/27.6kV System 

In the North 16/27.6kV system, residential, industrial, and commercial development is still occurring and 
this trend is expected to continue in the near term. This portion of the system is nearing transformation 
capacity to adequately serve its customers. Through the Needs Screening process initiated by HONI and 
the IESO (formerly OPA), it was identified that a peak load on Erindale TS T1/T2 has reached normal 
supply capacity and will require further assessment. In the near future, Enersource will require 
additional capacity to service the North 16/27.6kV system; these new capacity needs are being 
addressed under System Service investment category.  Historical actual and forecasted peak demand for 
this area is shown below in Figure 85 North 16/27.6kV Distribution. 
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Figure 85. Enersource Peak Demand Forecast - North 16/27.6kV Distribution System – Extreme 
Weather Scenario (1996-2035) 

South 16/17.6kV and 2.4/4.16kV Distribution 

In the South 16/27.6kV region, redevelopment growth is projected through a number of new 
condominiums, industrial/commercial developments and at the water and wastewater pumping 
stations. The Lakeview, Clarkson, Herridge, and Lorne Park pumping stations continue to slowly expand 
and increase their load as more pumps and water mains are added. Historical actual and forecasted 
peak demand for this area is shown below in Figure 86 South 16/27.6kV Distribution. 
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Figure 86. Enersource Peak Demand Forecast - South 16/27.6kV Distribution System – Extreme 
Weather Scenario (1996-2035) 

West 44kV Subtransmission and 8/13.8kV Distribution 

The West 44kV system continues to serve predominantly condominium, residential and 
industrial/commercial loads. This part of the system will be further loaded by significant new 
condominium loads that are planned and under construction in the City Centre, along Eglinton Avenue 
in the west end of the city, and in new industrial/commercial loads in the Meadowvale area. Historical 
actual and forecasted peak demand for this area is shown below in Figure 87 West 44kV 
Subtransmission and 8/13.8kV Distribution Load Growth. 

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 160 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  145 of 203 
 

 

Figure 87. Enersource Peak Demand Forecast - West 44/13.8kV Distribution System – Extreme 
Temperature Scenario (1996-2035) 

East 44kV Subtransmission and 8/13.8kV Distribution 

The East 44kV system continues to serve predominantly industrial/commercial loads. This part of the 
system is projected to experience moderate near term growth through additional new commercial and 
industrial loads from existing service upgrades and new customers. Historical actual and forecasted peak 
demand for this area is shown below in Figure 88 East 44kV Subtransmission and 8/13.8kV Distribution 
Load Growth. 
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Figure 88. Enersource Peak Demand Forecast - East 44/13.8kV Distribution System – Extreme weather 
scenario (1996-2035) 

Downtown 21  

Downtown 21 is the master plan for Mississauga’s City Centre aimed at creating a more vibrant and 
transit-oriented urban centre. The City Council approved a new planning framework for the downtown 
that aims to transform Mississauga from suburban to an urban centre.  As shown in Figure 89, some of 
the major Downtown 21 initiatives are as follows: 
 
• Development of Main Street 
• Extension of East-West Streets 
• Expansion of Square One Shopping Mall 
• Burnhamthorpe Road Project. 
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Figure 89. Downtown 21 Initiatives 

In addition, the Downtown 21 master plan will focus on building office building infrastructure in hopes 
to make downtown the major urban destination for future office, employment and creative economic 
growth in Mississauga.  Existing and future residential and commercial buildings envisioned in the 
Downtown 21 framework are shown in Figure 90.   
 
The current electrical supply in downtown Mississauga will be inadequate to meet the future proposed 
infrastructure needs that are planned in the Downtown 21 master plan and thus, Enersource will need 
to make major investments such as: 
 
• Installing new subtransmission circuits  
• Building new substations and increasing capacity at existing substations 
• Installing new distribution feeders and reconfiguring existing feeders. 

 
To accommodate future growth in the Downtown Core, Enersource is proposing  transformational 
capacity be added as discussed in Section 2.3.3. Expansion Programs.   
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Figure 90. Downtown 21 Framework Plan 

Lakeview Revitalization 

The Lakeview revitalization is a joint effort by the City, Province of Ontario, and Ontario Power 
Generation. This major initiative envisions the development of a cultural hub, housing developments 
and employment corridor on the grounds of the old Lakeview Generating Station in the southeast part 
of Mississauga. As outlined in the Lakeview Master Plan, this initiative is expected to develop 8,000 
housing units, result in 15,000 to 20,000 new residents, and bring 7,000 to 9,000 new jobs to the area.  
The proposed land use layout is shown in Figure 91. 
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Figure 91. Lakeview Master Site Plan. 

This DSP time period does not include significant expenditures relating to the Lakeview Master Site Plan.  
 

Lakeshore Road/Port Credit Re-Intensification 

Both sides of Lakeshore Road between Hurontario Street and Stavebank Road are characterized by low 
rise apartment buildings and mixed use commercial offices and restaurants. In the coming years, this 
area is expected to go through a major revitalization that will see its low rise buildings turned into mid-
rise apartment buildings. The current 4.16kV distribution network is inadequate to supply projected 
demand, and Enersource is currently considering replacing its aging 4.16kV distribution network with 
27.6kV to accommodate the future growth. 
 
The DSP does not include significant expenditures relating to the Lakeshore Road Re-Intensification at 
this time except for the rebuilding of an overhead line on Park Street, west of Hurontario Street.  
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Hurontario Light Rail Transit (LRT) 

Light Rail Transit (LRT) is a transportation system being developed by the Province of Ontario to connect 
Mississauga’s Port Credit neighbourhood and Brampton. The LRT project supports Mississauga’s vision 
of becoming a vibrant and modern urban centre and ensures the long-term urban intensification of 
downtown Mississauga. With the development of LRT infrastructure, all of the Downtown Core will be 
within a five-minute walk of a transit station. Accordingly, five transit stations are proposed within the 
Downtown Core that will require installation or relocation of electricity distribution infrastructure. The 
current proposed scope of the LRT system is shown in Figure 92. With the development of the LRT 
system, Enersource will have to ensure that new distribution infrastructure is built and that the 
reconfiguration of the existing distribution network is carried out in order to ensure adequate supply to 
the Downtown Core.  The new transit line would serve Mississauga along the Hurontario corridor, 
running between Port Credit and Steeles Ave., and connecting with existing transit routes in the GTA. 

 

 

Figure 92. LRT Plan 

In April 2015, the Province of Ontario announced that the LRT project will move ahead in support of the 
Moving Ontario Forward plan aimed at increasing transit ridership, reducing travel times, managing 
congestion, connecting people to jobs, and improving the economy. Currently, the construction of the 
LRT is expected to start in 2018 and the in-service date is expected in 2022. Consequently, Enersource 
has made provisions in its capital budgets under System Access investment category to ensure adequate 
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funds are available to conduct the work required to accommodate construction of the LRT (e.g., 
relocation of overhead assets).    

3.1.2 Total Annual Capital Expenditures by Category 

Tables 33-34 and Figure 93 below summarize the historical and proposed investments that were and 
will be required to ensure that Enersource is able to provide a safe, secure and reliable supply of 
electricity, meet system load growth demands, and complete all regulatory driven initiatives. 
 
Table 33. Historical expenditures by investment category (2011-2015) ($000’s) 

Description 2011 2012 2013 2014 2015  

System Service 11,858 9,860 10,712 11,228 16,497 
System Renewal 11,422 16,224 20,887 31,257 36,058 
System Access 14,326 11,493 10,055 9,474 16,452 
General Plant 9,052 29,220 6,831 6,230 10,682 
Churchill Meadows CCRA 
payment - - - - 40,479 

Total 46,657 66,798 48,485 58,189 120,168 
 

Table 34. Projected Expenditures by Investment Category (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
System Service   17,200    13,015    13,130    12,825    13,105    13,490  
System Renewal   34,735    37,243    38,240    40,280    38,570    38,490  
System Access   12,408    17,916    18,123    18,162    17,238    10,568  
General Plant   12,796    11,337    10,281    10,794    10,755    9,984  
Total   77,139    79,511    79,773    82,061    79,668    72,532  
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Figure 93. Enersource's Investment Portfolio (2011-2021) 

3.1.3 Capital Expenditures Description by Category 

This section provides a brief description of capital expenditures within each OEB prescribed category 
and how such investments are driven by Enersource’s asset management process. The justification for 
the overall scope and level of investment for the capital expenditures in each of the categories listed 
below is provided in Section 3.5:  Justification of Capital Expenditures.   

Budgets   

System Access  

The System Access investment program proposed investments from 2016 through 2021 are shown in 
Table 35.   

Table 35. System Access Expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Road Projects   3,000    3,000    3,000    3,000    3,000    3,000  
Light Rail Transit   400    8,400    8,650    8,750    7,800    1,200  
New Subdivisions   800    800    800    800    800    800  
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Description 2016 2017 2018 2019 2020 2021 
Industrial & Commercial 
Services   2,600    2,600    2,600    2,600    2,600    2,600  

Residential Service Upgrades   125    125    125    125    125    125  
Smart Metering Large 
Commercial   1,506    -    -    -    -    -  

Wholesale Metering   1,263    33    43    35    65    10  
Metering Equipment   1,172    1,427    1,384    1,337    1,337    1,337  
Smart Metering   -    -    -    -    -    -  
Smart Metering in New 
Condos   1,387    1,407    1,426    1,446    1,446    1,446  

Green Energy - FIT/MicroFIT   155    125    95    70    65    50  
Total   12,408    17,916    18,123    18,162    17,238    10,568  
 

System Access initiatives are investments required to meet customer service obligations in accordance 
with the OEB’S DSC and Enersource’s Conditions of Service.  System Access projects include the 
following: 

• Connecting new customers 
• Building new subdivisions 
• Road authority projects (e.g., relocating system plant for roadway reconstruction projects). 

Enersource uses an economic evaluation methodology prescribed in the DSC to determine the level of 
capital contributions for each project, which is to be included in the annual capital budgets. Due to the 
mandatory nature of System Access projects, these investments cannot be deferred and must proceed 
as planned to ensure Enersource’s compliance with the DSC and its Conditions of Service. 

System Renewal 

The System Renewal Investment program historical and proposed investments from 2016 through 2021 
are shown in Table 36. 

Table 36. System Renewal expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Subdivision Renewal 
Program   13,250    15,750    16,800    18,000    18,000    18,000  

Overhead Distribution 
Renewal and Sustainment   6,090    6,360    6,270    6,810    6,450    7,620  

Subtransmission Renewal   4,200    3,000    2,850    3,150    3,300    4,050  
Transformer Replacement   7,125    7,313    7,500    7,500    6,000    4,000  
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Description 2016 2017 2018 2019 2020 2021 
Underground Distribution 
Renewal and Sustainment   3,750    4,500    4,500    4,500    4,500    4,500  

Emergency Replacement 
Program   320    320    320    320    320    320  

Total   34,735    37,243    38,240    40,280    38,570    38,490  
 

System Renewal investments are driven by long term plans to replace assets that are near or at the end 
of their useful lives. The Asset Management Planning Process is the main driver for determining 
proposed projects and expenditures within the System Renewal category.  System Renewal strategies 
are prioritized based on condition of assets, age, as well as the impact on system reliability.  In 
particular, the Kinectrics’ Asset Condition Assessment (ACA) and replacement recommendations were 
used as the basis for determining the investment requirements for System Renewal.  The level of 
spending within System Renewal is driven by the assessment of project criticality, asset condition, 
reliability, and safety.   

Asset Condition Assessment Investment Requirements 

Table 37 below illustrates the forecasted number of assets flagged for replacement. This forecast and 
the asset health index distribution were the key outputs of the ACA process carried out by Kinectrics. 
The timing of replacements, as identified by Kinectrics, represents the optimum timing for asset 
renewal. As such, the year one values are substantially higher than subsequent years due to the high 
percentage of Enersource’s distribution system with a health index of either ‘very poor’ or ‘poor’ and 
recommended for immediate replacement. 

Table 37. Condition-based replacement schedule by asset category  

 

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 170 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  155 of 203 
 

System Service   

System Service investments are required to support the expansion, operation, and reliability of the 
distribution system. These types of investments are primarily identified through Enersource’s planning 
process. For example, although overall load growth in Enersource’s service territory is expected to stay 
fairly low during the forecasted period, there are specific areas within the service territory that require 
capacity investments to accommodate growth.   

The reliability driven investment program proposed investments from 2016 through 2021 are shown in 
Table 38.   

Table 38. System Service expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Municipal Substation 
Construction & Upgrades   11,600    8,200    8,000    7,800    7,650    7,900  

Subtransmission Expansion   2,400    2,650    2,400    2,400    2,400    2,400  
Automation / SCADA 
Replacement and 
Enhancement Program 

  3,200    2,165    2,730    2,625    3,055    3,190  

Total   17,200    13,015    13,130    12,825    13,105    13,490  
 

General Plant 

The General Plant investment program proposed investments from 2016 through 2021 are shown in 
Table 39.   

Table 39. General Plant Expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Engineering & Asset Systems   1,510    1,187    1,391    1,228    1,345    1,293  
Rolling Stock   2,775    2,244    2,033    3,011    2,298    1,946  
Information Technology   671    456    572    1,040    870    560  
JDE/ERP System   2,185    2,000    1,180    1,320    1,637    1,410  
Meter to Cash   2,470    2,055    2,180    1,420    1,830    2,000  
Grounds & Buildings   2,985    3,195    2,725    2,575    2,575    2,575  
Major Tools   200    200    200    200    200    200  
Total   12,796    11,337    10,281    10,794    10,755    9,984  
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3.1.4 Regional Planning Process or Regional Infrastructure Plan Impact 

The Regional Planning carried out with HONI has confirmed the capacity overloading at Erindale TS 
T1/T2 during summer peak. Thus, Enersource has made a provision in its capital plan to build a 40 MVA 
substation that will be fed from Churchill Meadows TS (44kV system) and provide transformational 
capacity to feed 27.6kV load currently supplied by Erindale TS T1/T2.   

3.1.5 Customer Engagement Activities 

Enersource has endeavoured to maintain a customer-centric approach to the DSP and capital planning 
pursuant to the RRFE and the OEB’s filing requirements. 

Enersource’s day-to-day customer engagement opportunities have guided decision-making in the DSP 
and capital expenditure programs. Through the asset management process, Enersource addresses 
customer needs on a case-by-case basis and is responsive to customer preferences. This type of 
engagement, which has included key account meetings and discussions with customers following events 
such as storms and other unplanned outages, has historically allowed for efficient planning at both the 
macro and micro levels of the distribution system.  

To ensure Enersource’s DSP formally considers customer preferences, pursuant to the OEB’s RRFE, 
Enersource engaged Decision Partners Inc., a third party consultant, to conduct broad, professional, and 
scientific research on customers’ behaviour regarding the DSP. This work is now underway. The 
consultant is responsible for the following: 

• Designing the customer consultation process in consultation with Enersource 
• The collection of customer feedback 
• The documentation of customer engagement results.   

Enersource has worked with Decision Partners to design a multi-faceted customer engagement program 
that combines traditional consultation elements and qualitative and quantitative research elements. 
Consultation with customers is continuing, currently via a ‘video dialogue’, accompanied by an online 
survey at www.enersource.com/survey. Enersource will use the information gathered to ensure 
customer preferences are documented and included in proposed capital plans and the overall DSP.   

3.1.6 System Development Expectations 

This section describes how Enersource expects the distribution system to develop over the next six 
years, including in relation to load and customer growth, smart grid development, and the 
accommodation of future renewable energy generation projects. 
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3.2 Capital Expenditures Planning Process Overview (OEB Chapter  5.4.2)  

3.2.1 Objectives 

Enersource’s capital expenditure planning objectives are as follows:  
 
• To align with Enersource’s corporate strategic objectives of Customer Focus, Operational 

Effectiveness, Public Policy Responsiveness, and Financial Performance;   
• To optimize projects by ranking investment criteria and comparing project benefits;   
• To ensure that investments are financially sound using the approved budget and required resources;  
• To provide optimal customer service by assessing value and maintaining reliability at levels 

preferred by customers; 
• To provide cost efficiency by considering timing of projects, resources, and contingency  scenarios;   
• To improve future investment decisions by analyzing historical investment trends; and   
• To pace investment expenditures to minimize rate impact.   
 
The capital planning process is undertaken annually as a component of Enersource’s annual financial 
and business planning process which includes the development of detailed departmental business plans. 
Investment requirements and implementation plans to achieve identified objectives are included in the 
business plans. Objectives requiring significant (greater than $150,000) investment or requiring cross 
departmental resources are specifically identified and supported by a business case. 
 
The capital and operational expenditure requests identified in the business plans are compiled and 
assessed against Enersource’s capital planning objectives identified above. The quantity and timing of 
resources required to execute the prioritized list of projects are assessed for resource availability. 
 
Enersource’s asset management objectives focus on identifying asset needs and enhancing the 
distribution system, as well as capital planning objectives identified to maximize the outcome of the 
invested capital, based on the available budget.  
 
Enersource also ensures that focus is placed on assessing and implementing customer distributed 
generation, including solar generation projects under the Feed-In-Tariff (FIT) or microFIT programs. 
Enersource works closely with generation customers regarding their connection proposals, ensuring that 
the equipment and design meets all required standards and regulations. Enersource will complete a 
connection impact assessment to verify that connection at the proposed location is viable and that the 
proposed generation will not negatively impact the grid. 

3.2.2 Policies, Regional Planning and Non-Distribution System Alternatives 

Enersource is currently involved in an Integrated Regional Resource Planning process (IRRP) as 
developed by the IESO and updated by the OEB. The IRRP process develops and analyzes forecasts of 
demand growth for a 20-year time frame, determines supply adequacy in accordance with the Ontario 
Resource and Transmission Assessment Criteria (ORTAC), and develops regionally integrated solutions to 
address identified needs. These include: conservation, demand management, distributed generation, 
large-scale generation, transmission, and distribution. Enersource continues to work with HONI and the 
IESO to develop optimal solutions to the transmission and bulk system needs within the Mississauga 
area. 
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3.2.3 Prioritization and Pacing of Investments  

Enersource’s forecasted investment plan is realistic and takes into consideration customer expectations 
and preferences, public policy responsiveness, and stakeholder requirements. Enersource prioritizes 
projects and programs based on a set of business values, and assessments are made regarding 
investment proposals which have the greatest impact on the business values. Due to resource 
constraints (e.g., funding, labour availability, information technology support) and other considerations 
such as the rate impact to customers, other stakeholders and environmental requirements, projects and 
programs are selected and prioritized based on supplemental quantitative and qualitative analysis.   

One of Enersource’s primary goals is to pace and prioritize capital investments in a manner that 
considers resource needs and rate impacts. To facilitate this goal, Enersource reviews and analyses 
programs and projects both qualitatively and quantitatively.   

In the initial phase of the capital investment process, Enersource compiles developer/site plan 
submissions from the City and developers, and then assesses how the distribution system must be 
developed in order to meet the anticipated electrical demand.  Enersource also seeks to determine from 
the City, the Region of Peel, and the Ministry of Transportation - Ontario (MTO)  their respective road, 
water main, and wastewater projects anticipated for the next five to 10 years.  These projects are 
considered mandatory and are included in System Service or System Access investment categories 
within this DSP.  

In addition to including development plans, Enersource receives input from internal Subject Matter 
Experts (SMEs) in order to identify other risk areas and projects required to maintain the reliability and 
safety of the distribution system. Condition assessments are also used to assess future project 
requirements.  Asset condition and environmental concerns are assessed, at which time urgent issues 
are noted. In some cases, simple maintenance tasks are not sufficient, prompting the need for a capital 
renewal project. In these situations a project is initiated, designed, planned and estimated to fix the 
problem(s). 

Enersource systematically plans and evaluates its multi-year project portfolio and creates a prioritized 
list of projects that are used as the basis for the capital investment plan included in this DSP. The 
optimization of future programs and projects allows Enersource to invest in the appropriate areas of the 
distribution system and General Plant assets in order to mitigate risk and improve overall value.  

As stated above, Enersource considers System Service and System Access investments mandatory. The 
programs and projects that fall under System Renewal involve replacing and/or refurbishing system 
assets to extend the original service life of the assets. Modifications fall under General Plant: for 
example, replacements or additions to Enersource’s assets that are not part of its distribution system, 
including land and buildings, tools and equipment, rolling stock and electronics devices and software 
used to support day to day business and operations activities. 
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The pace of investment during the 2016-2021 period is driven mainly by System Renewal needs. The 
rationale and decision-making framework that ultimately yielded this proposed pacing are described in 
Section 2.1.1. At a high level, the long-term objective of Enersource’s CAMP is to achieve an investment 
plan that is: 

• Risk based: Incorporate risk management appropriately into decision-making strategy; 
• Sustainable: Optimize asset life cycle value; 
• Multi-disciplinary: Asset management accountability framework crosses departmental and 

discipline boundaries; 
• Integration Oriented: View assets in their total relative value context; 
• Optimal: Strike the right balance among competing objectives, such as short-term performance and 

reliability versus long-term planning and sustainability; and 
• Systematic: Rigorously applied in a structured management system complete with a monitoring 

framework and evidentiary structures and tools.  

An asset reaches its economic end-of-life when the annualized capital cost of replacing the asset 
becomes less than the annualized risk cost of continuing to operate the asset. Replacing the asset 
sooner than the optimal intervention time risks wasting its remaining useful life. Conversely, replacing 
the asset after the optimal intervention time risks incurring unnecessary and avoidable costs associated 
with asset failure. The objective of this risk-based approach is to minimize the total lifecycle or 
operational cost of the equipment in order to maximize the value derived from the assets.  Enersource 
believes that by efficient and effective planning, it can renew a portion of its distribution system 
annually in order to help reduce customer outages, weather related failures, mitigate environmental 
concerns, while ensuring distribution rates that are just and reasonable and predicable.        

The Company plans to significantly increase its System Renewal projects over this DSP timeframe.  
Enersource has met with potential third-party contractors that are committed to increasing their 
workforce over the next few years in order to meet the forecasted renewal project increases. To ensure 
Enersource’s distribution system continues to remain safe and reliable, increased  investments are 
required due to the age and condition of a significant portion of Enersource’s overhead and 
underground system. Enersource has also seen a significant increase in operating and maintenance costs 
over the last few years, due to the condition of aged assets, and is committed to reversing this trend. 

After considering the System Renewal investment increases and what is required for System Service 
(Substations – two for the Downtown Core and one to meet the 27.6kV load forecast) and System 
Access (LRT),  Enersource reviewed its General Plant investment proposals submitted by the SMEs and 
re-prioritized many of the planned activities over the entire DSP period.  By distributing the General 
Plant investments over the DSP time frame, Enersource was able to maintain a relatively stable year-to-
year investment plan that ensured sufficient cash flows would be available, labour resources would not 
be overly committed, and customer rate changes would be predictable.   
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3.2.4 Details of the Mechanisms Used by the Distributor to Engage Customers  

Please see sections 1.2.5 Customer Consultation and 3.1.6 Customer Engagement Activities. 

3.2.5 Method and Criteria Used to Prioritize REG Investments  

Enersource prioritizes Renewable Energy Generation (REG) investments based on customer requests 
and follows regulated timelines outlined in the OEB’s DSC. Enersource works closely with customers, 
HONI, the IESO, and the ESA to integrate all proposed residential and commercial customer generation 
projects into the grid. As outlined in Section 3.3, numerous projects of varying generation capacity are 
proposed and connected to the distribution system every year.  

The connection process for integrating the generation projects into the distribution system involves the 
following:  

• Analyzing the generation capacity of the connecting feeder and interface transformer;  
• Verifying that the relevant substation transformer can accept reverse flow;  
• Ensuring that the short circuit changes and voltage fluctuations will cause no material impacts on 

either the distribution or transmission grid;  
• Reviewing the proposed single line diagram, electrical protection scheme and site plan for 

adherence to all Enersource, ESA and IESO standards and requirements. 

In instances where proposed generation connection is not possible, Enersource will work with the 
customer to provide an alternative solution. This solution may involve expanding the distribution system 
to meet customer needs or relocating the project to a property that meets all applicable connection 
requirements. Where work on the distribution system is required for the connection, the project is 
coordinated to ensure regulatory timelines are met while optimizing crew time. 
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3.3 System Capability Assessment for Renewable Energy Generation (OEB Chapter 5.4.3)  

This section describes distributed energy generation (DEG) facilities (including renewable generation) in 
Enersource’s distribution system.  

Enersource currently has a number of DEG facilities connected to the grid. These facilities are mostly a 
part of the IESO-administered programs (FIT, microFIT, RESOP), net metering and load displacement. 
The Company has conducted numerous feasibility assessments for other kinds of projects that may be 
characterized as DEG facilities – battery energy storage, for example. Figure 94 illustrates currently 
existing DEG facilities within Enersource service territory. 

 

Figure 94. Currently Connected DEG Facilities 

3.3.1 Applications from Renewable Generators 

As of the end of June, 2015, Enersource has connected 67 small-sized projects with the cumulative 
capacity of 11.5 MW. Additionally, 47 projects with the cumulative capacity of over 8.6 MW have been 
approved and are currently in the process of being connected to the distribution system. A summary of 
DEG facility connections for the historical period 2008 to 2015 is outlined in Table 40. 
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Table 40. Number of DEG Connections (as of the end of June, 2015) 

 2005 2008 2009 2010 2011 2012 2013 2014 2015 
to date Total 

# of Micro 
connections  

- - 4 28 35 57 64 41 49 278 

Micro 
connections (kW) 

- - 4 149 226 346 420 326 472 1,943 

# of Small 
connections  

- 1 1 - 10 6 10 28 11 67 

Small 
connections (kW) 

- 25 50 - 1,725 1,185 2,350 5,027 1,130 11,492 

# of Medium 
connections  

1 - - - - - - - - 1 

Medium 
connections (kW) 

5,625 - - - - - - - - 5,625 

Note: DEG connections based on meter installation dates 

Of the 345 connected DEG facilities, only two are not powered by solar panels. Figure 95 illustrates the 
generation capacity of DEG facilities broken down by fuel type. 

 

Figure 95. DEG Facility Generation Capacity by Fuel Type 

3.3.2 The Number and the Capacity of Renewable Generation Connections Anticipated 

Customers have been steadily interested in DEG projects as evidenced by Enersource’s historical 
connection figures above in Table 40. The majority of applications received are for FIT initiatives, with 
little interest in net metering at this point. 

Biogas, 5,625 
kW 

Solar, 13,384 
kW 

Wind, 50 kW 
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In 2014, the Peel District School Board (PDSB) was awarded 70 FIT 3.0 contracts within Enersource’s 
service area and the Company is currently processing connection impact assessments (CIAs) for these 
projects. Additionally, 14 projects with cumulative capacity of almost 2.2 MW have been deemed 
feasible and are currently in progress.  

A DEG connection forecast shown in Table 41 has been compiled based on historical trends, completed 
assessments, and anticipated projects. The forecast assumes that the microFIT program will transition to 
a net metering program in 2017, and that no major changes wil be introduced to the FIT program. 

Table 41. Forecasted Number of DEG Connections 

  2015 2016 2017 2018 2019 2020 2021 
Number of micro 
generation facilities 80 65 65 20 30 30 30 
micro generation 
capacity (kW) 570 570 570 180 270 270 270 
Number  of small 
generation facilities 20 30 20 20 15 10 5 
small generation 
capacity (kW) 3,500 5,250 3,500 3,500 2,625 1,750 875 
Number of medium 
generation facilities  1 1 

- - - - - 

medium generation 
capacity (kW) 1,400 2,000 

- - - - - 

 

Generation categories were adopted from the OEB’s DSC in the following manner: 

• Micro-embedded generation facility: name-plate rated capacity of 10 kW or less; 
• Small embedded generation facility: not a micro-embedded generation facility with name-plate 

rated capacity of 500 kW or less if connected to a less than 15 kV line, and 1 MW or less if connected 
to a 15 kV or greater line; 

• Mid-sized (medium) embedded generation facility: not a small embedded generation facility with 
name-plate rated capacity of 10 MW or less; 

• Large embedded generation facility: name-plate rated capacity of more than 10 MW. 

3.3.3 The Capacity of Enersource’s Distribution System to Connect Renewable Energy Generation 

Table 42 illustrates both the distribution capacity of Enersource’s system to accommodate DEG facilities 
and transmission capacity allocated by HONI.  ‘Connected and In Progress’ column represents all DEG 
facilities that are connected to the distribution system, are in the process of getting connected, or have 
completed their CIA, resulting in capacity allocation. 
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Table 43. DEG Station Capacity 

HONI Transformer 
Station DESN Bus Connected and 

In Progress (kW) 

Distribution 
Capacity 

available (kW) 

Transmission 
Capacity 

allocated (kW) 
Bramalea TS DESN 1 B 1,560 880 2,500 

DESN 1 Y 710 790 1,800 
Churchill Meadows TS DESN BY 1,150 9,440 5,000 
Erindale TS DESN 1 E 966 7,930 5,000 

DESN 1 Q 8,113 5,450 5,000 
DESN 2 YZ 1,417 15,780 5,000 
DESN 3 BJ 1,331 14,460 5,000 

Lorne Park TS DESN B 1,269 3,530 5,000 
DESN J 29 4,770 N/A 

Meadowvale TS DESN EZ 1,788 11,880 5,000 
Oakville TS DESN  E 0 1,900 N/A 

DESN  Z 601 590 1,000 
Tomken TS DESN 1 BY 5,807 8,790 7,000 

DESN 2 EZ 2,019 14,180 5,000 
Woodbridge TS DESN 1 Q 10 1,900 N/A 
TOTAL     26,770 102,270 52,300 
 

Enersource anticipates almost 25 MW of DEG facilities to be connected by the end of 2021 as shown 
above in Table 41. As shown above in   
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Table 43, Enersource has an additional 102 MW of distribution capacity for connection of DEG facilities. 
Future connections have to be coordinated with HONI to ensure there is adequate capacity at the 
transformer stations beyond what is currently allocated, as shown in   
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Table 43. 

3.3.4 Constraints Related to the Connection of Renewable Generation 

Connection constraints for DEG facilities can come from (i) the rating of the supplying distribution 
transformers; (ii) load in the supplying distribution feeder; or (iii) restriction in the supplying transformer 
station (e.g., short circuit or thermal capacity).  

The difference between the proposed DEG facility size and the minimum load must not exceed the 
supplying transformer rating. If the proposed DEG facility size exceeds the transformer rating, 
Enersource will work with the customer to upgrade the distribution transformer. 

The cumulative DEG capacity on a single feeder must not exceed the minimum load. Table 44 indicates 
the feeders that have reached their maximum DEG capacity. Enersource uses industry accepted safety 
factors in the feeder capacity calculations.  

Table 44. Feeders with No capacity to Accommodate DEG Facilities 

Feeder Capacity Consumed (kW) 
74M7 745 
C5M37 6144.7 
C5M41 918 
24F2 350 
14F4 184 
90F6 250 
24F4 700 
38F4 1005 
17F1 750 
17F3 500 
17F4 325 
15F5 250 
Note that M-class denotes sub transmission feeders, F-class – distribution feeders. 

There are several HONI transformer stations within Enersource’s service territory with restricted or 
constrained connection capacity for DEG facilities. This information is summarized in Table 45. 
Enersource is currently unaware of any plans to eliminate the listed restrictions. 

Table 45. HONI Station Restrictions for DEG Facilities 

HONI station Restriction 
Bramalea TS DESN 2 Thermal capacity 
Bramalea TS DESN 3 Thermal and short circuit capacity 
Cardiff TS DESN Short circuit capacity 
Cooksville TS DESN 1 Short circuit capacity 
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Cooksville TS DESN 2 Short circuit capacity 
Richview TS DESN3 Short circuit capacity 
 

While Enersource has enough capacity to accommodate the anticipated DEG connections, the 
generation proponents might face geographical constraints due to HONI transformer station capacity 
restrictions. 

3.3.5 Constraints for an Embedded Distributor that may Result from the Connections 

Enersource does not have any embedded distributors within the service territory. 
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3.4 Capital Expenditure Summary (OEB Chapter 5.4.4) 

System Service 

Expenditures on System Service projects are expected to increase slightly in 2016 and flatten out over 
the remaining term of the DSP. Because development of new infrastructure in Mississauga is almost at 
capacity, subtransmission expansion is expected to decrease, with focus shifting to subtransmission 
renewal at a balanced rate over the remaining test years. 

• 2012 actuals of $9,860,395 were $1,997,475 lower than 2011 actuals of $11,857,869 due to 
decreases in substation upgrades and subtransmission expansion and renewal; 

• 2013 actuals of $10,711,823 were $851,429 higher than 2012 due to an increase in substation 
upgrades; 

• 2014 actuals of $11,227,758 were $515,935 higher than 2013 due to an increase in 
subtransmission expansion and renewal; 

• 2015 forecast of $16,267,139 is $5,039,381 higher than 2014 due to significant increases in 
scheduled substation upgrades, higher subtransmission expansion, and major upgrades of the 
SCADA system; 

• 2016 forecast of $17,200,000 is $932,861 higher than 2015 due to scheduled substation 
upgrades offset by a shift in focus of subtransmission activities from expansion to renewal; 

• 2017 forecast of $13,015,000 is $4,189,000 lower than 2016 due to lower substation upgrade 
requirements; 

• 2018 forecast of $13,130,000 is $115,000 higher than 2017 due to an increase in SCADA switch 
replacements; 

• 2019 forecast of $12,825,000 is $305,000 lower than 2018 due to lower substation upgrade 
requirements; 

• 2020 forecast of $13,105,000 is $280,000 higher than 2019 due to an increase in SCADA switch 
replacements; and 

• 2021 forecast of $13,490,000 is $385,000 higher than 2020 due to an increase in substation 
upgrades. 

System Renewal 

Expenditures for System Renewal are expected to increase by about 20% over the next five years.  
Increasing costs in this area are mainly due to a significant portion of the distribution equipment 
installed in the 1970’s, 1980’s, and early 1990’s having aged and reached the end of its expected useful 
life. 

• 2012 actuals of $16,224,485 were $4,802,564 higher than 2011 actuals of $11,421,921 due to 
increases in transformer replacements, overhead, underground, and subdivision rebuilds; 

• 2013 actuals of $20,887,175 were $4,662,691 higher than 2012 due to increases in transformer 
replacements, overhead and subdivision rebuilds; 
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• 2014 actuals of $31,256,743 were $10,369,568 higher than 2013 due to significant efforts to remove 
and replace leaking and PCB transformers. In addition, an accounting policy change regarding the 
capitalization of major spares resulted in a $5,000,000 increase to capital; 

• 2015 forecast of $35,203,614 is $3,946,870 higher than 2014 due to more planned subdivision 
renewals and overhead rebuilds; 

• 2016 forecast of $34,735,000 is $468,614 lower than 2015 due to lower transformer replacement 
spend offset by higher subtransmission renewal projects; 

• 2017 forecast of $37,242,500 is $2,507,500 higher than 2016 due to an increase in major subdivision 
rebuild projects and underground rebuilds; 

• 2018 forecast of $38,240,000 is $997,500 higher than 2017 due to a continued focus on renewing 
deteriorating subdivision infrastructure; 

• 2019 forecast of $40,280,000 is $2,040,000 than 2018 due to a continued focus on renewing 
deteriorating subdivision infrastructure; 

• 2020 forecast of $38,570,000 is $1,710,000 lower than 2019 due to fewer planned transformer 
replacements; and 

• 2021 forecast of $38,490,000 is $80,000 lower than 2020 due to fewer transformer replacements 
offset by higher subtransmission renewal projects. 

System Access 

Expenditures on System Access projects are primarily dependent on customer requirements and are 
mandatory per Enersource’s Conditions of Services and the Distribution System Code. The primary driver  
for spending over the test period is the LRT project that will run from the south end of Mississauga into 
Brampton.   

• 2012 actuals of $11,493,425 were $2,832,559 lower than 2011 actuals of $14,325,984 due to fewer 
Offer to Connect (OTC) projects; 

• 2013 actuals of $10,054,863 were $1,438,562 lower than 2012 due to fewer mandated road projects 
and fewer wholesale metering projects; 

• 2014 actuals of $9,474,167 were $580,696 lower than 2013 due to decreases in mandated road and 
OTC projects, partially offset by higher industrial/commercial services; 

• 2015 forecast of $14,632,780 is $5,158,613 higher than 2014 due to higher OTC and 
industrial/commercial services; 

• 2016 forecast of $12,407,831 is $2,224,949 lower than 2015 due to fewer OTC projects offsetting 
increased road projects; 

• 2017 forecast of $17,916,237 is $5,508,406 higher than 2016 due to significant activities for the LRT 
project; 

• 2018 forecast of $18,122,967 is $206,731 higher than 2017 due to a slight increase in LRT spend; 
• 2019 forecast of $18,162,212 is $39,245 higher than 2018 due to a slight increase in LRT spend; 
• 2020 forecast of $17,237,700 is $924,512 lower than 2019 due to lower activity in the LRT project; 

and 
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• 2021 forecast of $10,567,700 is $6,670,000 lower than 2020 due to completion of the LRT 
project. 

General Plant 

Overall, expenditures in General Plant are expected to be flat over the test period. Facilities, rolling 
stock, and IT expenditures have been planned to maintain and renew existing assets with minimal year 
over year impact. 

• 2012 actuals of $29,220,053 were $20,168,463 higher than 2011 actuals of $9,051,590 due to 
acquisition of the administration building partially offset by lower spend on the JD Edwards system;  

• 2013 actuals of $6,830,748 were $22,389,305 lower than 2012 due to the administration building 
acquisition in the prior year, with lower IT spend offset by higher facilities spend; 

• 2014 actuals of $6,230,459 were $600,289 lower than 2013 due to lower rolling stock spend; 
• 2015 forecast of $10,585,191 is $4,354,732 higher than 2014 due to minor JDE upgrades and higher 

rolling stock spend; 
• 2016 forecast of $12,796,000 is $2,210,809 higher than 2015 due to improvements to the Meter to 

Cash system; 
• 2017 forecast of $11,337,000 is $1,459,000 lower than 2016 due to lower rolling stock replacements 

and Engineering & Asset Systems (E&AS) spend; 
• 2018 forecast of $10,280,500 is $1,056,500 lower than 2017 due to lower JDE and facilities spend; 
• 2019 forecast of $10,794,000 is $513,500 higher than 2018 due to higher rolling stock and IT 

hardware spend offset by lower Meter to Cash spend; 
• 2020 forecast of $10,754,862 is $39,138 lower than 2019 due to higher Meter to Cash spend offset 

by lower rolling stock spend; and  
• 2021 forecast of $9,984,236 is $770,626 lower than 2020 due to lower spends in fleet, IT hardware, 

and JDE upgrades. 
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3.5 Justification of Capital Expenditures (OEB Chapter 5.4.5) 

This section provides the justification and supporting information for investments that have been 
included in the DSP.  The underlying data, information, and analysis are included to support the 
forecasted capital expenditures as proposed by Enersource. 

3.5.1 Overall Plan 

The Overall Plan section provides comparative data from the historic period of 2011-2015 and the 
forecast period of 2016-2021 by investment category and by primary drivers. 

3.5.1.1 Comparative Expenditures by Category 

Tables 46-47 and Figure 96 depict the expenditures by investment category over the historic period of 
2011-2015 and the projected expenditures for the forecast period of 2016-2021. 

Table 46. Historical Expenditures by Investment Category (2011-2015) ($000’s) 

Description 2011 2012 2013 2014 2015  

System Service   11,858    9,860    10,712    11,228    16,267  
System Renewal   11,422    16,224    20,887    31,257    35,204  
System Access   14,326    11,493    10,055    9,474    14,633  
General Plant   9,052    29,220    6,831    6,230    10,585  
Total   46,657    66,798    48,485    58,189    76,689  
 

Table 47. Projected Expenditures by Investment Category (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
System Service   17,200    13,015    13,130    12,825    13,105    13,490  
System Renewal   34,735    37,243    38,240    40,280    38,570    38,490  
System Access   12,408    17,916    18,123    18,162    17,238    10,568  
General Plant   12,796    11,337    10,281    10,794    10,755    9,984  
Total   77,139    79,511    79,773    82,061    79,668    72,532  
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Figure 96. Enersource's Investment Portfolio (2011-2021) 

3.5.1.2 Forecast Impact to System Operating and Maintenance Costs 

Forecast impact to operation and maintenance costs vary by each of the investment categories, as 
described below. 

System Access 
System Access investments are mandatory, non-discretionary projects initiated by customers or third 
parties (e.g., City of Mississauga, Region of Peel, Ministry of Transportation, etc.).  The projects include 
the following: 

• New connections and subdivisions (including industrial/commercial) connections 
• Road authority projects that require the relocation of distribution system assets 
• Metering 
• Other customer initiated work 
• Renewable Generation projects, FIT/microFIT. 
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System Access projects can introduce new distribution assets to the system, which results in an increase 
of equipment requiring regular maintenance which in turn creates additional points of potential failure 
within the distribution grid. In addition, these projects may include the expansion of the communication 
infrastructure and would result in ongoing licencing fees.   

System Service 
System Service investments represent the costs associated with growing the distribution system and 
addressing capacity, reliability and safety initiatives. An increased number of assets installed in the 
distribution grid, will result in increased maintenance and potential failure points within the system.  In 
addition, these projects may include the expansion of the communication infrastructure and  may result 
in incurring ongoing licencing fees.   

System Renewal 
System Renewal investments are projects and programs directed toward replacing or rehabiliting aging 
infrastructure.  As an asset ages, the costs associated with operating the asset increases as inspection 
and maintenance activities become more frequent and onerous. However, when an asset is replaced, 
while maintenance is still required, it may involve less time and resources, thus resulting in lower 
operating and maintenance costs. In addition, as an asset ages and its condition deteriorates there is a 
higher likelihood of failure which may result in higher operating costs associated with emergency work 
required to replace faulty equipment and restore power to customers.  Thus, through risk-based 
approached planning and pro-active replacement projects and programs, Enersource chooses to renew 
certain portions of its distribution system, thereby reducing customer outages, weather related failures, 
and avoiding additional operating costs.   

General Plant 
General plant investments are focused on Information Technology and Information Systems, buildings, 
facilities, fleet, and major tools. 

3.5.1.3 Justification and Investment Drivers 

The drivers by investment category from the historic period moving through the forecast period have 
been summarized in Table 48 below.   

Table 48. Investment Drivers by Category 

Investment Category Investment Drivers 

System Access 

• Third Party Requirements 
o Plant relocation or upgrade to an existing service 

• Customer Connection Requests 
o Request for new load or generation connection 

• Mandated Service Obligations 
o Regulatory requirement typically fromthe OEB’s DSC 
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Investment Category Investment Drivers 

System Renewal 

• Assets at end of Service Life 
o Risk of failure 

 Asset at risk of failure 
o Failure 

 Asset no longer meets functional and 
operational requirements 

o Substandard Performance 
 Asset performs below technical and operational 

requirements 

System Service 

• Capacity Constraints 
o Need for additional system capacity at substations or 

distribution circuits to accommodate planned or 
realized load 

• Reliability 
o Need for system upgrade to mitigate/improve reliability 

performance in areas with high frequency and duration 
of power interruptions 

• System Efficiency 
o Need for improved system operability and efficiency  

General Plant 

• System Support 
o Requirement for fleet/vehicles to meet business needs 

• Major Tools 
o Requirement for major tools and equipment for 

business needs 
• Information Technology 

o Requirement for IT software, hardware and systems 
• Grounds & Building 

o Requirement for building infrastructure investments 
 

3.5.1.4 Distributor’s System Capability Assessment 

Over the period 2016-2021, Enersource will be addressing several system constraints that were 
identified during the Regional Planning initiative and internal system planning work.  Mississauga’s 
Downtown Core is expected to expand substantially as part of an overall vision outlined by the City in 
the Downtown 21 Plan.  As part of this plan,  the Downtown Core will be the centre of new urban 
structure focused on growth to areas with existing service, proposed service and infrastructure capacity, 
particularly transit and community infrastructure.  Detailed planning determined that the 
transformational capacity in the Downtown Core is expected to increase to approximately 300 MVA, 
which is beyond the current transformation capacity of 140 MVA.  Enersource has been working closely 
with the City of Mississauga and developers proposing new commercial and residential towers in the 
Downtown Core to determine the timing and load requirement.  As a result, Enersource is proposing to 
construct two new substations in the Downtown Core, as shown in Figure 97.   
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Figure 97. Proposed Locations for New Substations 

The first substation, Webb MS, is planned for 2016-2017 period and will provide additional 
transformation capacity to meet the load requirements of new residential high-rise buildings planned in 
the Downtown Core.  While the Webb MS substation will be designed and constructed for dual 
transformer setup, the substation will initially be equipped with only one high voltage transformer.  The 
second transformer will be added at a later date, as the load from the new buildings in the southern part 
of the Downtown Core materializes.   

The second substation, Duke MS, is planned for 2020-2021 and will provide additional transformation 
capacity to meet load requirements for new commercial buildings planned in the Square One area, 
north of Rathburn Road.  Similar to Webb MS, Duke MS will be designed and constructed for dual 
transformer setup.   

In addition, based on the system planning load forecast, the installation of a new substation is required 
in the area of Mavis, south of Highway 401 in order to provide additional capacity for the planned 
commercial/industrial development in the area.  Moreover, during the Regional Planning effort with 
HONI and participating utilities, including Enersource, it was determined that Erindale TS T1/T2 is 
expected to be overloaded above the 10-day LTR during summer peak, and that over-capacity should be 
addressed through available transformation capacity existing adjacent to the limiting assets.  Proposed 
Mini-Britannia MS is planned to be fed from the 44kV subtransmission system and will provide 
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transformational capacity to feed 27.6kV load currently supplied by Erindale TS T1/T2.  This 
configuration will reduce over-capacity loading at Erindale TS T1/T2 while balancing the loading 
capability on the 44kV system via Churchill Meadows TS. 

3.5.2 Material Investments 

This section describes Enersource’s capital programs and projects that meet the materiality threshold of 
$750,000 in each of the four investment categories (System Access, System Renewal, System Service 
and General Plant) for the forecast years of 2016 through 2021.   

3.5.2.1 System Access 

System Access investments include modifications to Enersource’s distribution system in order to provide 
a customer, both load and generation, with access to electricity services, as outlined in the OEB’s DSC.   
Table 49 details Enersource’s expenditures by capital program within System Access from 2016 through 
2021.   

Table 49. System Access Expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Road Projects   3,000    3,000    3,000    3,000    3,000    3,000  
Light Rail Transit   400    8,400    8,650    8,750    7,800    1,200  
New Subdivisions   800    800    800    800    800    800  
Industrial & Commercial 
Services   2,600    2,600    2,600    2,600    2,600    2,600  

Residential Service Upgrades   125    125    125    125    125    125  
Smart Metering Large 
Commercial   1,506    -    -    -    -    -  

Wholesale Metering   1,263    33    43    35    65    10  
Metering Equipment   1,172    1,427    1,384    1,337    1,337    1,337  

Smart Metering   -    -    -    -    -    -  

Smart Metering in New 
Condos   1,387    1,407    1,426    1,446    1,446    1,446  

Green Energy - FIT/MicroFIT   155    125    95    70    65    50  
Total   12,408    17,916    18,123    18,162    17,238    10,568  
 

3.5.2.1.1 Road Projects 

The road projects initiative is in response to the OEB’s DSC, Section 3.4. – Relocation of Plant that 
requires Enersource to address relocation of its assets upon certain third party requests.  

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 192 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  177 of 203 
 

Projects in this category involve the relocation of Enersource’s distribution system assets to support 
road relocation and road reconstruction projects at the request of the Region of Peel, City of 
Mississauga, or the Ministry of Transportation. The initiation and timing for the execution of these 
projects is outside of Enersource’s control and therefore the timing and value of this required 
investment is subject to change. 
 
Enersource adheres to the Public Service Works on Highways Act and associated regulations governing 
the recovery of costs related to road reconstruction work by collecting contributed capital for 50% of 
labour and labour saving devices. 
 
To the fullest extent possible, Enersource coordinates its proposed distribution system projects with 
these stakeholders in order to maximize efficiencies and minimize disruptions to the public. Enersource 
holds regular planning discussions with these stakeholders and actively participates in Public Utilities 
Coordination Committee meetings in order to better identify the scope and number of road authority 
projects forecast in future years.  

3.5.2.1.2 Light Rail Transit 

In April 2015, the Province of Ontario made an announcement that the Hurontario LRT project is 
proceeding in support of the Moving Ontario Forward plan aimed at increasing transit ridership, 
reducing travel times, managing congestion, connecting people to jobs and improving the economy.  
Based on preliminary timelines provided by the Province, Enersource expects that construction work 
and thus, relocation of overhead assets, will be carried out from 2017 through 2020 period and 
anticipated completion in 2021.  This aligns with the Province’s proposed in-service date for the LRT in 
2022.   

3.5.2.1.3 New Subdivisions 

This is an ongoing capital expenditure comprised of non-discretionary projects initiated by developers 
where investment is required to enable customers to connect to Enersource’s distribution system.  
Enersource uses the economic evaluation methodology as prescribed by the DSC to determine the 
amount, if any, of capital contributions for each subdivision project. These investments are driven by 
subdivision developers and cannot be deferred.  Expenditures related to new subdivision project costs 
are forecasted using a number of factors which include the following: 

• Historical levels of activity and investment 
• Known developments in the planning stages using the City’s zoning information and permit 

applications   
• City of Mississauga plans 
• Review of economic factors. 

Although these factors are used as a basis for capital expenditure forecasts, there is a high likelihood 
that actual expenditures will vary significantly because each of the above driving factors may vary 
considerably from underlying assumptions made during the capital planning phase. Enersource tracks 
proposed developments from information provided by the City’s Planning and Building department and 
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uses this information to estimate future loading requirements. The number of concept draft plans and 
rezoning applications are a good indication of capital expenditures required in future years. Subdivision 
development is primarily dependent on the local economy. Growth has been steady in this sector over 
the past few years with townhouses and high-rise condominium towers dominating the new 
construction, as the City transitions into a mature urban community through its emphasis on 
intensification and redevelopment, evident from the large number of high-rise building construction 
projects in the Downtown Core and northwest part of Mississauga.  

The 2016 to 2021 investment requirements for new subdivisions, as provided above in Table 49, are 
aligned with the decreasing trend in availability of green space for building new subdivisions. 

3.5.2.1.4 Industrial & Commercial Services 

This is an ongoing capital expenditure comprised of non-discretionary projects initiated by customers or 
developers where investment is required to enable customers to connect to Enersource’s distribution 
system. This program includes requests for new connection and upgrade of services for commercial and 
industrial customers. New condominium, industrial, commercial, and residential subdivision projects are 
initiated by developers and property owners. 

Commercial development is largely influenced by the state of the local economy and commercial 
vacancy rates. The majority of commercial development work is occurring in the northwest corner of the 
City.  Commercial growth has been slow but steady over the past few years.   

Industrial and Commercial Services proposed investments from 2016 through 2021 are shown above in 
Table 49.   

3.5.2.1.5 Smart Metering Large Commercial 

The remaining class of customers with a significant number of mechanical meters is the large 
commercial/industrial greater than 50 kW. In May 2014, the OEB mandated utilities to replace 
mechanical meters with meters capable of providing hourly interval data for billing purposes using the 
existing Advanced Metering Infrastructure (AMI) communication capability to backhaul the usage data 
to their billing systems. The OEB directed that all replacements be completed by 2020.  

Enersource created a separate business unit to track the costs of this project in a deferral account which 
will be disposed or cleared through a future rate hearing. Enersource intends on completing the 
replacement of the remaining 1,800 large mechanical meters by the end of 2016.  

Smart Metering Large Commercial proposed investments from 2016 through 2021 are shown above in 
Table 49.   

3.5.2.1.6 Wholesale Metering  

All wholesale metering installations used for settlement in the Ontario electricity wholesale market must 
be registered with the IESO and conform to the specifications outlined in the IESO Market Rules. 
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Furthermore, each wholesale metering installation must also comply in accordance with Measurement 
Canada’s (MC) rules and regulations.  Specifically, all instrument transformers and meters must be 
approved by MC for use.  If any of the instrument transformers are not approved by MC, the non-
compliant units must be replaced or approved at the earliest seal expiry date. 

All market participants are required to assume ownership of their wholesale meters from HONI per the 
Market Rules and ensure these meters are compliant with current IESO and MC standards. Enersource is 
responsible for the costs of installing and maintaining the metering installations.  However, the 
Company must contract the services of an IESO-registered Metering Service Provider (MSP) who is 
authorized to register the wholesale meter installation for operation in the IESO wholesale electricity 
market. Furthermore, Enersource is required to contract HONI to perform certain aspects of the 
upgrade (i.e., construction, installation, and commissioning) since the transformer stations are HONI’s 
property and related work must only be completed by HONI. 

Failure to comply with the IESO Market Rules exposes Enersource to market sanctions, potential fines, 
and increased electrical losses applied against Enersource. As such, in 2015 Enersource plans to 
undertake wholesale metering upgrades at Tomken TS.  While this transformer station has market 
compliant wholesale metering equipment, it is not in a closed enclosure and therefore, the station is not 
fully compliant with the wholesale market rules.  Due to HONI’s plan to replace the protection and 
control building at Tomken TS, Enersource has only one viable option which is to move to bus metering 
with a full upgrade on the 44kV bus. Enersource has previously completed such upgrades at other 
transformer stations. 

As a part of the compliance requirements, Enersource is required to provide access to the metering 
equipment to the IESO auditor on an as-requested basis. The IESO-registered MSP and Enersource staff 
are required to be onsite in order to ensure compliance of installation and equipment to the IESO 
Market Rules. 

As part of the wholesale metering maintenance program and the MC regulation, Enersource must 
ensure wholesale meters are changed prior to their seal expiry date. Over the next two years, the 
Company will be required to change up to 36 meters and will upgrade communication at these sites to 
an internet networking protocol (i.e. TCP/IP), greatly reducing communication issues encountered with 
wired telephone lines and ensure consistent and full data retrieval. 

Wholesale Metering proposed investments from 2016 through 2021 are shown above in Table 49.   

3.5.2.1.7 Metering Equipment  

Metering involves measuring various aspects of power usage in order for utilities to understand usage 
trends and bill customers for electricity usage. New metering installations are required in order to 
support the growth of Enersource’s customer base. Operation and maintenance of existing metering 
equipment is necessary in order to collect and provide automated meter reading data as the first stage 
of Enersource’s meter to cash process. The reliability and accuracy of the metering equipment is 
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paramount to Enersource’s customer bills and directly impacts Enersource’s revenue stream and 
financial risk.  

The vast majority of the meters are now smart meters or meters that can be read remotely.  
Maintenance of existing metering installations and their communication components remains a critical 
function to ensure consistent and complete data for routine billing and to provide hourly data to the 
provincial Meter Data Management and Repository (MDM/R).  Incorrect installation or setup and/or 
lack of maintenance could result in a metering failure resulting in incorrect customer billing, potential 
loss of revenue and damage to Enersource’s reputation. 

Enersource has several initiatives underway including: 

• Large Commercial Mechanical meter replacements with MIST interval meters pursuant to OEB 
Decision EB-2013-0311 released May 21, 2014; Enersource plans to complete the conversion to 
smart metering for Large Commercial services by the end of 2016; 

• Gatekeeper (Collector or Advanced Metering Regional Collectors (AMRC)) Replacement due to the 
addition of the mechanical meters; it is necessary to replace the existing gatekeepers to 
accommodate the additional data channels that must be collected in order to correctly bill for large 
commercial usage; Enersource plans to complete the replacement and removal of the existing 
gatekeepers by the end of 2016; 

• Upgrading of existing metering equipment due to customer electrical service upgrades;  
• Replacing obsolete or damaged meters; 
• Replace related aging metering equipment (instrument transformers older than 45 years in 2016, 

older than 40 years in 2017); 
• Conversion from 2.5 elements to three elements metering; 
• New service installations (Residential and Commercial/Industrial);  
• Primary Metering installations and upgrades; 
• Installation of Individually Metered Suite (IMS) metering in condominium buildings, new build 

development and retrofitting of existing condominium buildings and rental apartment buildings; and  
• Revenue metering reverification under MC guidelines for residential, small commercial and IMS 

metering. 

Revenue metering is federally regulated under the Electricity and Gas Inspection Act (E&GIA), governed 
by MC.  Under MC regulations, all revenue meters must be approved, routinely inspected and 
maintained.  At periods specified by MC, the revenue meters must be removed from service and verified 
as performing accurately and within MC prescribed tolerances.  Verification of the meter performance is 
completed by an MC-accredited meter verifier using certified equipment as required by the E&GIA.  

Under MC regulations, retail customers require a revenue meter for measuring and billing electricity 
use. Enersource owns and operates approximately 197,000 retail revenue meters in the residential and 
small commercial classes, 4,500 in the large commercial/industrial classes and nine Large Users. 
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Historically, approximately 500 of these revenue meters are removed or replaced each year due to 
random failures, damage or functional obsolescence.  

Included in this category is the replacement of mechanical meters for GS>50 kW customers, as 
described above.  

In order to provide the hourly interval data mandated under the OEB initiative, as mentioned above, 
Enersource must replace all currently deployed gatekeeper meters with newer technology capable of 
collecting additional hourly interval information. The existing gatekeepers use older technology, that is 
not only incapable of supporting this requirement but is also extremely slow and causes communication 
issues.  The proposed replacement gatekeepers will greatly improve communications and allow for the 
AMI application to utilize the outage notification (Call-in on Failure) functionality thereby improving 
outage management as a by-product of the replacement of the collectors.  The upgraded gatekeepers 
are also capable of managing data from a larger number of smart meters. The total number of collectors 
to be deployed can be reduced while still maintaining the same backhaul coverage for the AMI systems.  
The new collectors are required for the daily collection of hourly interval data required to bill the large 
commercial customers as directed by the OEB.  

Metering Equipment proposed investments from 2016 through 2021 are shown above in Table 49.   

3.5.2.1.8 Smart Metering in New Condos  

Smart metering in condominiums is part of the Government’s plan to create a conservation culture in 
Ontario.  The legislation provides condominium boards with the authority to have smart meters installed 
within their building. 

In compliance with the DSC, Enersource provides individual metered suites (IMS) as an option for both 
new and existing condominium buildings.  When requested by a master consumer, a distributor shall 
install unit smart meters that meet the specifications prescribed by Ontario Regulation 389/10. Smart 
metering also allows the building owner to individually meter suites within the building. 

Historically, condominium buildings were bulk metered and received one bill for the entire building.  
This electricity bill was paid by the condominium corporation and included suites and common area 
electricity usage. Under this scenario, there was little incentive to reduce electricity use within the suites 
because usage costs were included uniformly in the condominium fee.  Suite owners were not directly 
responsible for their own electricity bill which may have resulted in higher overall electricity usage.  
With the implementation of suite meters, suite owners are now given the opportunity to manage their 
own electricity use.  Benefits of this program include, but are not limited to: 

• Providing the most equitable way to accurately allocate electricity costs as suite owners pay only for 
what they use;   

• Empowering suite owners with a tool to monitor and manage their own usage; and 
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• Promoting conservation by encouraging suite owners to participate in energy conservation 
programs to further reduce their electricity usage. 
 

Similar to the residential and general service system, the smart metering system for new condominiums 
meets AMI functional specifications. The smart meter system for condominiums interfaces to the 
MDM/R and uploads daily consumption information for all the customers into the central system. The 
MDM/R receives the data, validates, estimates, and prepares the meter data for billing. The billing data 
is then sent by the MDM/R to Enersource for use in its CC&B system for customer billing. 

Enersource is responsible for installing, supporting and developing, and implementing processes that are 
required to be put in place for a fully functional smart meter system, including: 

• System procurement 
• System installation 
• Project management 
• Deployment logistics 
• Mobile workforce management 
• Customer and community communications 
• Process re-engineering 
• Interface development to the MDM/R 
• System testing 
• Contract management 
• Audit of system security                                                                                                                                                                               
• Quality control. 
 

In 2013, Enersource installed approximately 1,450 suite meters. The 2015 budget predicts a moderate 
increase (1,550) in the number of suite meters to be installed.   

Enersource continues to expand its efforts in installing IMS, with over 11,500 units currently being 
metered. This technology is mainly used in condominiums, but is also applicable for use in metered 
rental units and apartment buildings through retrofitting. Enersource utilizes Power Line Carrier 
technology to allow the individual meters to communicate to a transponder which collects the usage 
data for the suites. This effectively allows the system to utilize the existing electrical wiring in the 
building as a communication medium thereby saving space and cost.  Enersource uses a combination of 
wired phone lines, and where applicable, wireless communication protocols to contact the 
transponder/collector and download the data.  

In January 2015, Enersource was approached by a rental apartment building to provide individual suite 
metering. This is Enersource’s first such installation of IMS metering and it is expected to bring 
additional requests once the first building has been successfully converted.  
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Smart Metering in New Condominiums Proposed Investments from 2016 through 2021 are shown above 
in Table 49.   

3.5.2.1.9 Green Energy – Renewable Generation, FIT/MicroFIT  

Enacted in May, 2009, the Green Energy Act (GEA) was introduced to encourage renewable generation, 
energy conservation, and the creation of green jobs. A key GEA element to enable renewable generation 
is the IESO’s Feed-in-Tariff (FIT) program.   

The FIT program is divided into two streams: large projects above 10 kW and up to 500 kW follow the 
FIT process for connection; and smaller projects of 10 kW or less follow the microFIT process for 
connection.  Typically, it is residential customers who apply for microFIT projects whereas business and 
large industrial customers apply for the FIT projects. The program rules, contracts, and prices are 
administered by the IESO.   

Enersource has the responsibility to connect renewable generators in accordance with the IESO’s FIT 
program rules, OEB codes, ESA requirements, and Enersource standards, as outlined in the Company's 
Conditions of Service.  

Green Energy and FIT proposed investments from 2016 through 2021 are shown above in Table 49.   

3.5.2.2 System Service 

System Service investments include modifications to Enersource’s distribution system in order to 
provide a customer, both load and generation, with access to electricity services, as outlined in the DSC.    

System Service investments are modifications to Enersource’s distribution system to ensure the 
distribution system continues to meet the Company’s objectives while addressing anticipated future 
customer electricity service requirements.   

The capital programs listed below ensure the continuation of Enersource’s capability to provide a safe, 
secure and reliable supply of electricity to customers. Growth is predicted through the combined use of 
1) growth projections; 2) historical growth patterns; and 3) load forecast models.  

In 2013, approximately 13% of the power was delivered to large industrial and commercial customers, 
who account for less than 0.001% of the total number of Enersource customers. Individual large 
customers can add significant load to the system and provide unique challenges to connect and supply.  
Some customers may need to be connected in areas where there is insufficient capacity, necessitating 
construction of new feeders or substations to meet their specific needs. 

Table 50 details Enersource’s expenditures by Capital Program within System Service from 2016 through 
2021.   
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Table 50. System Service Expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Municipal Substation 
Construction & Upgrades   11,600    8,200    8,000    7,800    7,650    7,900  

Subtransmission Expansion   2,400    2,650    2,400    2,400    2,400    2,400  
Automation / SCADA 
Replacement and 
Enhancement Program 

  3,200    2,165    2,730    2,625    3,055    3,190  

Total   17,200    13,015    13,130    12,825    13,105    13,490  
 

3.5.2.2.1 Substation Construction & Upgrades 

Enersource currently owns and operates 66 substations within its service territory. A substation 
transforms power from 44kV to 8/13.8kV or from 16/27.6kV to 2.4/4.16kV. Substations are capital 
intensive and are critical components of the electricity distribution system. Impact from a failure of a 
substation can be very significant due to the large number of affected customers. The outage duration 
of a substation failure is usually relatively long due to the amount of switching required to supply 
customers from other nearby substations.  

There has been an increase in failure rates of the magnetic air circuit breakers (two failures in the past 
12 months). Furthermore, there has been scarcity of spare parts combined with the possibility of arc 
chutes containing asbestos. Enersource plans to replace all switchgear units housing magnetic air circuit 
breakers with modern circuit breakers by 2023. 

Substation site enhancement consists of small projects at different sites in order to preserve or improve 
the substation site condition. They include roof replacements, paving, small civil construction projects 
and adding gravel in the transformer yards. The Station RTU and protection relay replacement projects 
will coincide with the substation rebuild projects in order to minimize cost and system down time. 
Substation RTU and protection relay replacement projects will improve system reliability, minimize 
communication downtime, and improve cyber security. It will also be possible to remotely connect to 
the protection devices and monitor any service interruptions at the substations. 

There are situations when, in order to promote standardization and to better serve Enersource 
customers, the substation layout configuration is modified and the transformers are replaced not 
because they have approached the end-of-life but because they would not fit in the new configuration. 
The replaced transformers become spare inventory units or are used to replace other units that are in 
worse conditions and prone to failure.  

Based on the substation renewal programs identified in Section 2.3.2.3.1, Enersource has programs to 
increase substation capacity in response to system load growth forecast.  Substation renewal projects 
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on the other hand, aim to rebuild/replace substation equipment that is at the end of service life as 
identified through inspection, maintenance, and asset condition analysis. 

Municipal substation construction and upgrades proposed investments from 2016 through 2021 are 
shown above in Table 50.   

3.5.2.2.1.1 New Construction 

As outlined in Section 2.3.3 Expansion Programs, the following are proposed new substations to satisfy 
load growth in the service territory.  

Mini – Orlando Substation (44kV – 27.6kV) 

Based on the system planning load forecast, a new substation is required in the area of Mavis, south of 
Highway 401. It is a growth driven investment in order to provide additional capacity for the planned 
commercial/industrial development in the area. 

The new substation will add 40 MVA of capacity by the end of 2016 and the project scope includes the 
following work: 

• 2015 
o Acquisition of one 20 MVA on-load power transformer 
o Acquisition of one high voltage 46 kV switchgear 
o Acquisition of one low voltage 35 kV solid dielectric switchgear (operated at 27.6 kV)   

• 2016 
o Acquisition of one 20 MVA on-load power transformer 
o Acquisition of one high voltage 46 kV switchgear 
o Acquisition of one low voltage 35 kV solid dielectric switchgear (operated at 27.6 kV). 

 
At completion, the substation will house two power transformers, two high voltage switchgears and two 
low voltage switchgears, which will deliver power via four 27.6 kV feeders. 

Webb MS (44kV-13.8kV) 

Based on system planning load forecast a new substation is required in Mississauga’s Downtown Core. It 
is a growth driven investment needed in order to provide additional capacity for the planned residential, 
commercial, and transit infrastructure development in the area.  

This project consists of adding 20 MVA of capacity by the end of 2017. The project scope includes the 
following work: 

• Completion of the municipal substation building (2016) 
• Order placed on the following major substation equipment 2016) 

o HV switchgear 
o LV switchgear 
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o Power Transformer 
• Installation and commissioning of the above equipment (2017). 
 
At completion, the substation will house one 20 MVA power transformer, one high voltage switchgear 
and two low voltage switchgear units which will deliver power via eight 13.8 kV feeders. The substation 
will have provision to add an additional 20 MVA of future capacity at completion of load growth 
projection. 

Duke MS (44kV-13.8kV) 

Based on system planning loading forecast and a new substation is required in Mississauga’s Downtown 
Core.  It is a growth driven investment needed in order to provide additional capacity for the planned 
residential/commercial and transit infrastructure development in the area. 

This project consists of adding 20 MVA of capacity by the end of 2021. The project scope for 2020 
includes the following: 

• Completion of the municipal substation building 
• Placing on order the following major substation equipment 

o HV switchgear 
o LV switchgear  
o Power transformer. 

 
 

Upon completion in 2021, the substation will house one 20 MVA power transformer, one high voltage 
switchgear and two low voltage switchgear units which will deliver power via eight 13.8 kV feeders.  The 
substation will have provision to add an additional 20 MVA of future capacity at completion of load 
growth projection. 

Mini - Britannia Substation (44kV – 27.6kV) 

Based on the system planning load forecast, a new substation is required to be installed in the Britannia 
– Credit View area. It is a capacity driven investment.  During the Regional Planning effort with HONI and 
participating utilities, including Enersource, it was determined that Erindale TS T1/T2 is expected to be 
overloaded above 10-day LTR during summer peaks. The peak load at Erindale TS T1/T2 has reached the 
capacity, and is expected to exceed it by as much as 40 MW by 2023.  In addition, as outlined in Section 
1.2., it was concluded that the capacity needs to Erindale TS T1/T2 should be addressed through 
available transformation capacity existing adjacent to the limiting assets.   

The proposed Mini-Britannia MS is planned to be supplied from Churchill Meadows TS (44kV system) 
and provide additional capacity to feed the 27.6kV load currently supplied by Erindale TS T1/T2. This 
configuration will reduce over-capacity loading at Erindale TS T1/T2 while balancing the loading 
capability on the 44kV system via Churchill Meadows TS. 
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The new station will add 40 MVA of capacity by the end of 2019 and the project scope includes the 
following work: 

• 2018 
o Acquisition of one 20 MVA on-load power transformer 
o Acquisition of one high voltage 46 kV switchgear  

o Place on order for a pre-engineered electrical house (E-House) which comes complete with a 
low voltage 38kV metal clad switchgear line-up (to be operated at 27.6 kV)      

• 2019 
o Acquisition of one 20 MVA on-load power transformer 
o Acquisition of one high voltage 46 kV switchgear 
o Delivery of the electrical house (E-House) housing the 38 kV arc resistant metal clad 

switchgear 
o Installation and commissioning of the substation components.    

 

At completion, the substation will house two power transformers, two high voltage switchgears and two 
low voltage switchgear units that will deliver power via four 27.6kV feeders.  

3.5.2.2.1.2 Substation Rebuild 

Enersource proactively replaces substation equipment before a major failure occurs which could 
negatively impact customers, system reliability, and the Company’s reputation.   

Enersource’s proactive replacement strategy considers the health index, location, number of customers 
served, transformer protection enhancement opportunity, and the condition of other substation assets, 
including buildings and grounds.  The component replacement program addresses individual assets such 
as switchgears, circuit breakers, protection relays, transformers, enclosures, tap changers, batteries, and 
battery chargers that have reached end-of-life and can no longer fulfill their intended function.   

The list of substation rebuild projects is listed below in Table 51. The detailed description and drivers for 
each rebuild investment is outlined in the LTIP.   

Table 51. Substation Equipment Replacement by Year.  

Replacement year Station TX1 TX2 LVSG1 LVSG2 HVSG1 HVSG2 

2016 
Cawthra MS       
Orr MS        
Rifle Range MS        

2017 

Avonhead MS       
Parkland MS        
Pinetree MS       
Stavebank MS       
Summerville MS        
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Replacement year Station TX1 TX2 LVSG1 LVSG2 HVSG1 HVSG2 

2018 

Bloor MS       
City Centre North MS       
Hensall MS       
Western MS       
York MS       

2019 

City Centre South MS       
Park Royal MS       
Rockwood MS        
Shawson MS       

2020 

Hamilton MS       
John MS       
Meadowvale MS       
Western MS       
Woodlands MS       

2021 

Battleford MS       
Munden MS       
Rogers MS       
Shawanaga MS       
Summerville MS       

Note:  TX stands for transformer, LVSG – low voltage switchgear, HVSG – high voltage switchgear. 

Substation rebuild program proposed investments from 2016 through 2021 are shown above in Table 
50.   

3.5.2.2.1.3 Automation / SCADA Replacement and Enhancement Program 

Enersource’s automation enhancement program will ensure continued safe and efficient operation of 
the electrical grid.   

As much as possible, these automation enhancement projects are planned to coincide with the 
substation upgrade projects which minimizes cost and system down time.  The following programs are 
planned over the next five years: 

• S4T4 replacement to MPLS (Multiprotocol Label Switching) 
• Battery and battery charger replacement 
• Overhead automated switches 
• Underground automated switches. 

S4T4 Replacement to MPLS 

The S4T4 conversion to MPLS program will continue for the next five years. To minimize cost and system 
down time, this replacement program will coincide with the substation rebuild projects. Any newly 
constructed substations will be equipped with MPLS communication. The station RTU and protection 
relay replacement projects complete with MPLS communication will improve system reliability, 
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minimize communication downtime, and improve cyber security. It will also be possible to remotely 
connect to the protection devices as well as monitor any communication interruptions to the substation. 

Battery and battery charger replacement 

Station battery and charger replacement projects will coincide with the substation rebuild projects.  The 
Substation rebuild provides the opportunity to replace the existing charger and batteries without 
requiring additional system outages. Under this program, new battery and battery chargers will be 
installed in the proposed new substations.  

Overhead & Underground Automated Switches 

In 2014, a comprehensive system automation study was conducted in order to prioritize each substation 
in terms of its potential impact and importance to the overall system. Factors such as historical reliability 
(momentary and sustained outages), customers affected, and existing automation were considered in 
the study. As a result of the study a number of switches were targeted as ideal candidates for 
automation upgrade projects.   

The detailed list of automation/SCADA replacement and enhancement projects included in the DSP is 
outlined in the LTIP. Automation/SCADA replacement and enhancement program proposed investments 
from 2016 through 2021 are shown above in Table 50.   

3.5.2.3 System Renewal 

System renewal investments involve replacing and/or refurbishing system assets to extend the original 
service life of the assets and thereby maintain the ability of Enersource’s distribution system to provide 
customers with electricity services. 

Maintaining reliability is one of the key success factors of Enersource and helps reduce operational risks.  
To maintain reliability Enersource actively tracks outage cause and effect. Based on this information 
Enersource has ongoing renewal, upgrade, and replacement programs.  

Enersource currently evaluates and prioritizes its renewal programs and projects against the significant 
business values described under Section 2.1 and again are listed below: 

• Regulatory/Public Policy Responsiveness 
• Operational Effectiveness/Safety 
• Customer Focus 
• Financial Performance 
 
Table 52 below details Enersource’s expenditures by capital program within System Renewal from 2016 
through 2021.   
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Table 52. System Renewal Expenditures by Capital Program (2016-2021) ($000’s) 

Description 2016 2017 2018 2019 2020 2021 
Subdivision Renewal 
Program   13,250    15,750    16,800    18,000    18,000    18,000  

Overhead Distribution 
Renewal and Sustainment   6,090    6,360    6,270    6,810    6,450    7,620  

Subtransmission Renewal   4,200    3,000    2,850    3,150    3,300    4,050  
Transformer Replacement   7,125    7,313    7,500    7,500    6,000    4,000  
Underground Distribution 
Renewal and Sustainment   3,750    4,500    4,500    4,500    4,500    4,500  

Emergency Replacement 
Program   320    320    320    320    320    320  

Total   34,735    37,243    38,240    40,280    38,570    38,490  
 

3.5.2.3.1 Subdivision Renewal Program 

Programs and projects included within this section deal with the replacement of underground cables 
and components that have reached their expected end-of-life and have been determined to create 
unacceptable operational risks.  

The actual locations of the yearly rebuild projects are prioritized by using three years’ worth of 
operational data, ranked by age and number and type of customers involved. Once the rebuild locations 
are selected, the projects are included in the following year's capital renewal plans, budgeted for, and 
designed. To optimize work efficiencies, renewal projects typically involve the replacement of the 
complete underground system including cables, transformers, switchgear, and other system 
components that are also near the end of their useful life. 

Below are the factors used to determine the areas that need to be rebuilt: 

• Reliability – based on the worst feeder methodology 
• Transformers that are leaking oil 
• Transformers that contain PCB 
• Health Index of the cables and transformers 
• Frequency of cable failures 
• Age of the cables and transformers that are located in rear lots. 

Moreover, a detailed map, as shown in Figure 98, allows Enersource to determine areas that qualify for 
underground renewal projects. This ensures replacement of transformers that have reached end-of-life 
or are found to be leaking and thus pose a safety and environmental risk and/or have exhibited 
reliability issues. The detailed list of subdivision renewal projects included in the DSP is outlined in the 
LTIP.    

Enersource Hydro Mississauga Inc. 
EB-2015-0065 

2016 Price Cap IR 
Interrogatory Responses 

Supp-Staff-15 
Filed: December 9, 2015 

Page 206 of 219



 
 

 
Enersource Distribution System Plan 2015 
Version: 4.1 
Date: December 9, 2015  191 of 203 
 

 

Figure 98. Enersource Underground Reliability Performance (2012-2014) 

Subdivision renewal program proposed investments from 2016 through 2021 are shown above in Table 
52.   

3.5.2.3.2 Overhead Distribution Renewal and Sustainment 

Program and projects under this section deal with the replacement of overhead pole lines and 
attachments that have reached their expected end-of-life or have been determined to be a potential 
employee or public safety concern. 

Overhead assessments are made regarding investment proposals and which investments have the 
greatest impact on the business values. Assuming there were no constraints, all overhead investments 
with a positive impact would be approved. Due to resource constraints such as funding, internal and 
external labour availability, and other considerations inlcuding impact on customers, stakeholders and 
the environment, programs and projects are selected and prioritized based on supplemental 
quantitative and qualitative analysis. 
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Overhead recommendations are made on the timing of system asset additions, replacements and 
disposals, taking into consideration factors mainly around operational requirements, labour constraints, 
asset condition, age, criticality, reliability information, new capacity or regulatory requirements, as well 
as environmental and other stakeholder impacts.  

Enersource’s overhead System Renewal projects are then selected, designed, and constructed with 
employee and public safety in mind. The operational risks associated with overhead also plays an 
important role in determining which projects are undertaken.  Since overhead distribution systems are 
more susceptible to the impact of weather and external forces, the impact of asset failures on 
Enersource’s business values may be substantial. 

The detailed list of overhead distribution renewal and sustainment projects included in the DSP is 
outlined in the LTIP.   Overhead distribution renewal and sustainment proposed investments from 2016 
through 2021 are shown above in Table 52.   

3.5.2.3.3 Subtransmission Renewal 

Overhead subtransmission pole line renewal projects are required to replace overhead subtransmission 
infrastructure to ensure it is kept at a safe and acceptable performance level.  

The overhead subtransmission system consists of the main feeders that run throughout the City typically 
on the main arterial roadways and rights-of-way.  They are the main backbone of the City’s electricity 
supply, and failure of any main feeder would likely result in a major safety risk and major reliability 
issue. 

The main components of the overhead system are poles, pole top transformers, switches, conductors 
and associated overhead hardware such as insulators, fuses and lightning arresters. Pole lines 
deteriorate over time and their strength may be reduced which introduces a risk of failure, especially 
under adverse weather conditions.  

Overhead assessments are made to determine which investments have the greatest impact on the 
business values. These include safety, environmental, regulatory, reliability, reputational, and financial. 
Assuming there were no constraints, all overhead investments with a positive impact on the business 
values would be approved. Due to resource constraints such as appropriate funding, internal and 
external labour availability, projects are selected and prioritized based on the assessments.   

Enersource completed a full inspection of its system in 2014/2015. The inspection data is then used to 
identify the overhead assets that need to be addressed as well as their relative priority in relation to the 
business values.  The hierarchy of criteria that was used to prioritize the projects is as follows: 

• Poles in  ‘poor’ or ’fair’ condition:  These represent the greatest safety risk to the public and 
Enersource workers working on or near the poles. For a subtransmission line, both  ‘poor’ and  ‘fair’ 
pole conditions are of concern due to the higher level of safety risk associated with the taller poles 
and more circuits located on main roadways.  The fact that they consist of taller poles with more 
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circuits also makes them subject to higher level of forces that can cause failure would likely result in 
a major reliability issue. This is in contrast to distribution lines where the focus is primarily on  ‘poor’  
pole conditions; 
 

• PCB transformers at less than 50 ppm PCBs, greater than 2 pmm PCBs:  transformers containing 
PCBs pose a major safety risk (carcinogen), environmental risk, regulatory risk (Ministry of 
Environment directive), financial risk (spill remediation), and reputational risk.  Note that the 
category of transformers greater than 50 ppm are not considered, as Enersource is on track to have 
all such transformers removed by the end of 2015; 
 

• ’Major Leak’ transformers:  non-PCB transformers that have been identified as having a major oil 
leak.  These pose an environmental risk (environmental damage), financial risk (spill remediation), 
and reputational risk; 
 

• Top nine large customers and hospitals:  large customers and hospitals pose increased reliability risk 
as outages can impact their businesses and operations with the potential to cause significant 
financial/critical losses for customers and major reputational damage to Enersource; and 
 

• Majority of poles greater than 35 years old:  areas where the majority of poles are older than 50 
years are considered because the financial impact of asset write-downs is minimized.  

Based on this assessment, the list of projects for overhead subtransmission renewal is determined and 
projects are then designed and constructed to meet all relevant safety and regulatory requirements.  

The detailed list of projects included in the DSP is outlined in the LTIP.  Subtransmission renewal 
proposed investments from 2016 through 2021 are shown above in Table 52.   

3.5.2.3.4 Transformer Replacement 

Distribution transformers are one of the key components of the power system. Their purpose is to lower 
the primary voltage to secondary voltage levels acceptable to residential, industrial, or commercial 
customers. 

Typically transformer failures are random events that occur for various reasons, most common being 
insulation breakdown. Lightning-induced failures typically result from turn-to-turn winding failures at or 
near the end turns of the windings.  Lightning surges are random and may be decreased by the 
installation of lightning arrestors on the distribution system. Deterioration of insulation is also a function 
of time and temperature.  Transformer temperature, in turn, is related to loading. The thermal stress 
leads to the aging and decomposition of both the oil and cellulose used as an insulating material inside 
the transformer. Once the insulation fails, the transformer windings are short circuited. Because it is 
uneconomical to try to repair or refurbish a distribution transformer, such equipment that fails in the 
field is automatically replaced by a new unit. 
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Some of the older single-phase pad mount transformers are rusted, especially those installed near roads 
or sidewalks due to salt application in winter time. This will negatively impact on the transformer and 
affect performance and operation. The transformer will either rust at the back near the tank, eventually 
causing the cooling oil to leak out, or rust at the cable compartment. The rusted cable compartment 
may pose a potential public hazard since it may leave exposed energized parts. As a result, these 
transformers are replaced immediately. 

Every year a number of transformers fail which results in outages to customers. Sometimes 
transformers are found to be damaged by vehicle contact or are leaking oil and require changing before 
they fail. A transformer failure in a residential area may only affect 10 to 12 customers so outage effects 
are minimal.  However a transformer failure in an industrial/commercial area could prove costly to those 
businesses. 

In addition, as shown below in Table 53 the overall transformer inspection program has identified the 
number of transformers that will need to be replaced. Moreover, field inspections have confirmed that 
65 units with PCB concentrations greater than 2 ppm are currently leaking in the field and require 
immediate replacement.  In addition, 1,892 transformer units with no PCB are found to be leaking in the 
field and will need replacement as well.  

Table 53. Transformers Showing Signs of Leakage and Containing PCB 

Transformer Type PCB Leaker PCB Non-Leaker 
(>2ppm) Non-PCB Leaker 

Single-Phase Pad Mount 3 474 682 
Three-Phase Pad Mount 4 23 63 
Vault Transformers 42 197 790 
Pole Mount Transformers 16 290 357 
Total 65 984 1,892 
 

Transformers are essential elements of the electricity distribution system and when they fail or become 
unsafe, they must be immediately replaced, as is the equipment attached to it, such as elbows, inserts, 
fault indicators, or arrestors. 

Transformer Replacement - Underground 

The program is needed to allow for the planned and unplanned replacement of underground 
transformers that are in poor condition or fail in various parts of the city. Transformers are replaced 
when a failure occurs, or are identified as damaged or rusting beyond safe limits.  

There are over 15,000 underground transformers on the system.  Enersource staff routinely assess 
transformer condition through work such as switching, and when responding to trouble calls or outages.  
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As a result of the ACA and the routine asset inspection program, which includes transformers on a three- 
year inspection frequency, a number of transformers have been identified for replacement due to the 
transformer condition and/or the presence of PCBs.  

As shown below in Table 53, the underground transformer inspection program has identified number of 
transformers that need to be replaced.   

These leaking and/or rusted transformers must be replaced since they do not meet safety standards and 
may result in environmental damage, remediation costs and potential regulatory penalties as a result of 
a future leak.  These units have been included in the six year transformer replacement plan. 

Single Phase Pad Mount Transformer Replacement 

Enersource’s asset inspection program includes the inspection of single phase pad mount transformers 
and identified 691 which show signs of leaking, of which three units have a PCB concentration above 
2 ppm. These transformers should be changed to prevent environmental damage, remediation costs, 
and potential regulatory penalties as a result of a current or future leak.  Many of these units are in 
residential areas including in backyards or boulevards and are visible to the public. These units have 
been included in the six-year transformer replacement plan. 

Three Phase Pad Mount Transformer Replacement 

Enersource recognizes that transformers have been identified as a concern in the ACA and that the 
future replacement rate should be increased. 

Enersource’s asset inspection program has identified 67 three-phase pad mount transformers which are 
leaking, of which four units have a PCB concentration above 2 ppm. These transformers should be 
changed to prevent environmental damage, remediation costs and potential regulatory penalties as a 
result of a current or future leak. These units have been included in the five-year transformer 
replacement plan. 

Vault Transformer Replacement  

Enersource’s asset inspection program has identified 832 vaults which show signs of leakage, of which 
42 units contain oil with PCB levels above 2 ppm. These units need to be replaced to ensure reliable 
service and to prevent environmental damage, remediation costs, and potential regulatory penalties as 
a result of a future leak. These units have been included in the five-year transformer replacement plan. 

Transformer Replacement - Overhead 

Transformer condition is routinely assessed by performing work such as switching, responding to 
trouble calls or outages.  The outside crews advise the Control Room of transformers that are in poor 
condition typically leaking oil.   

Enersource will be inspecting transformers on a rolling three-year basis and will be proactively changing 
transformers in poor condition or leaking oil. 
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Through ongoing inspection, many overhead transformers are visited up-close, with those requiring 
immediate attention being changed out.  Some transformers were identified for future replacement 
based on the severity of the issues.  

As a result of the routine asset inspection program, which includes transformers on a three-year 
inspection frequency, a number of transformers have been identified for replacement as a result of the 
transformer condition or based on the PCB concentration of the oil contained within.  As shown above in 
Table 53, the overhead transformer inspection program has identified number of transformers that 
need to be replaced.   

The inspection program has identified a total of 357 non-PCB leakers and 16 units leaking with PCB 
concentrations greater than 2 ppm. These units should be changed to prevent environmental damage, 
remediation costs, and potential regulatory penalties as a result of a future leak.    

Underground Distribution Renewal and Sustainment 

This section has four program sub-components: 

• Pad Mounted Switchgear Renewal 
• Primary Distribution Equipment Renewal 
• Underground Cable and Splice Renewal 
• Secondary Cable Renewal. 

Pad Mounted Switchgear Renewal Program 

The electricity distribution system consists of several important components to deliver electricity to 
customers. Enersource uses pad mounted switchgear as an integral component on the underground 
primary distribution system. These switchgear units serve as an electricity distribution location as well as 
a switching point. There are approximately 852 switchgear units in the distribution system of which 8% 
are motorized and monitored via SCADA.  

Air insulated switchgear have increasingly been experiencing failures due to age, design configurations, 
and application voltage levels. This results in power quality, reliability and maintenance issues. These 
types of faults may expose customers to multiple power interruptions and may take days to 
troubleshoot and locate the problem.  As Enersource’s system ages, this type of failure has become even 
more prevalent.  

Several different options were explored to mitigate the deteriorating performance of air insulated 
switching units. Enersource has selected solid dielectric technology for the pad mounted switchgear 
replacement program. These units have a projected life span of 50 years and will enhance reliability 
performance as compared to air insulated switchgear. 

In 2009, two pilot projects were approved and implemented in order to evaluate the Solid Dielectric (SD) 
products. Four automated units from two different companies were installed in the 13.8kV distribution 
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system at Credit Valley MS. Following the evaluation of these units, Enersource started replacing the 
end-of-life air insulated pad-mounted switchgear with SD switchgear in 2011.  

In March, 2013 Enersource experienced a failure on one of the SD switchgear units installed on the 
16/27.6kV system. The failed unit was returned to the manufacturer for analysis and Kinectrics was 
hired as a third party consultant to jointly conduct the failure review. The root cause analysis included a 
review of the manufacturing process and in-depth examination of the failed components. After the 
review, Enersource determined that it would only install 35kV switchgear on the 16/27.6kV distribution 
system to ensure the units were capable of handling the associated electrical loads and voltage 
fluctuations. 

Primary Distribution Equipment Renewal Program  

In addition to the main underground system components such as transformers, switchgears, and cables, 
the underground distribution system also consists of smaller, auxiliary components such as elbows, 
inserts, lightning arresters, fault indicators, etc. Without these auxiliary accessories, the main 
components of the system can become inoperable; therefore, replacement of this equipment before 
failure is necessary. 

Some of the auxiliary system components, such as elbows and inserts, are used to perform switching 
operations, isolations and restoration. Therefore their condition directly influences system reliability as 
well as the safe operation of equipment. 

The useful life for elbows and inserts, which are used in the operation of transformers, varies 
significantly. Based on past experience, elbows are typically found to be in poor condition after 20 to 25 
years, and need changing along with their inserts.   

Other auxiliary devices, such as fault indicators, are used when troubleshooting a system outage. Their 
proper operation influences restoration time and, in turn, overall system reliability. Enersource has 
found through past experience that 20 years for transformer fault indicators is a typical useful life.   

In addition, equipment condition is routinely assessed by operations personnel performing work on a 
transformer or switchgear, such as switching or other asset replacement.  If a defective component is 
found, the crew notifies the Control Room and if the crew on site cannot make the necessary repairs 
then a maintenance crew is dispatched to perform necessary repairs. 

Underground Cable and Splice Renewal Program  

Underground primary cables are another key component of the distribution power system. They are one 
of the most expensive components to replace, due to the high costs of both materials and  installation. 

Typically, underground cable failures are caused by degradation of the insulation, the dielectric medium 
that insulates the central conductor from the grounded concentric neutral wires. Insulation failure can 
be caused by several factors, for example: 
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• Contaminated materials during the manufacturing stage 
• Poor adhesion of the extruded insulation shield 
• Imperfections at the conductor shield-insulation interface 
• Water inside the conductor strands or at the concentric neutral wires 
• Fault currents 
• Voltage surges from lightning and switching. 
 
The impact on customers depends on whether the cable is a subtransmission cable, main feeder 
distribution cable, or local distribution feeder cable. The subtransmission cables typically supply an MS; 
therefore, a failure of a cable supplying a single station may result in a disruption of power for up to 
5,000 customers. 
 
The local distribution feeder cable is connected to a pad mounted switchgear or the overhead 
distribution system and typically will supply up to 500 customers. Cable failure will result in a power 
outage to all customers connected and typically will momentarily trip the substation breaker as the fuse 
isolates the fault affecting on average up to 1,000 customers. 
 
In addition to cable spot replacement, this program also incorporates heat shrink splice replacement. In 
the past, several thousand heat shrink cable splices were installed on the system. Later, it was 
discovered that a vast majority of them failed prematurely. As a result, Enersource took a proactive 
approach and decided to replace all known heat shrink splices with new cold shrink splices that perform 
considerably better. Cable and splice failures remain the largest contributor to customer outage time. 

Secondary Cable Renewal Program  

The distribution system has over 203,000 customers, the majority of which are connected to a 
distribution transformer via an underground secondary service cable. Based on past experience, 
secondary cables are less prone to failure compared to primary cables of the same age, which is mainly 
due to less electrical stress and fewer fault current spikes. However, when secondary cables fail, they 
need to be immediately repaired, as they are needed to supply customers with power. Every year a 
number of underground residential and industrial/commercial services fail beyond reasonable repair 
and require complete replacement. These failures typically result in outages to single residential or 
industrial/commercial businesses.  

This renewal program does not target any specific area, but rather underground secondary cables, over 
various parts of the City that have been determined to be at the end of their useful lives. They are 
replaced individually. Under this program, rather than replacing secondary cables based on age or size, 
they are replaced based on their condition and number of failures.  This program entails the spot 
replacement of secondary services, over various parts of the City that are at the end-of-life and are 
beyond reasonable repair.   
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Underground distribution renewal and sustainment program proposed investments from 2016 through 
2021 are shown above in Table 52.   

3.5.2.4 General Plant 

General plant investments are modifications, replacements or additions to Enersource’s assets that are 
not part of its distribution system. These include land and buildings, tools and equipment, rolling stock 
and electronics devices and software used to support day to day business and operations activities. 

This section has eight components: 

• Engineering and Asset Systems 
• Rolling Stock 
• Information Technology 
• JDE/ERP System 
• Meter to Cash 
• Grounds and Buildings 
• Major Tools. 
 
Table 54 details Enersource’s expenditures by Capital Program within General Plant from 2016 through 
2021   

Table 54. General Plant Expenditures by Capital Program (2016-2021) 

Description 2016 2017 2018 2019 2020 2021 
Engineering & Asset Systems   1,510    1,187    1,391    1,228    1,345    1,293  
Rolling Stock   2,775    2,244    2,033    3,011    2,298    1,946  
Information Technology   671    456    572    1,040    870    560  
JDE / ERP System   2,185    2,000    1,180    1,320    1,637    1,410  
Meter to Cash   2,470    2,055    2,180    1,420    1,830    2,000  
Grounds & Buildings   2,985    3,195    2,725    2,575    2,575    2,575  
Major Tools   200    200    200    200    200    200  
Total   12,796    11,337    10,281    10,794    10,755    9,984  

Engineering and Asset Systems  

The Engineering and Asset Systems (E&AS) capital budget provides information technology tools to 
assist in the management of field assets. These tools include software and hardware for 170 people, 
including both office and field personnel. The budget assists Enersource in improving efficiency and 
reliability, reducing costs, and ensuring the safety of staff and the public. 

To ensure that all computer hardware is current, it is replaced on a three or four year cycle, depending 
upon the life-span of the equipment. Workstations (high-end PCs used for running engineering 
applications), monitors, servers and field computers are replaced on an appropriate schedule to ensure 
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that the equipment complies with current standards. Plotters, or wide-format printers for the output of 
drawings and maps, have a five to eight year life cycle. 

If additional licenses of engineering software applications are required so that information and analysis 
capability can be made available to more of Enersource’s internal and field personnel, the E&AS budget 
is utilized.  Software upgrades for any of the engineering systems are funded through this budget. 
 
The largest two software systems include the IOM and AM/FM systems. Any projects related to these 
two systems are funded through the E&AS capital budget. 
 
SmartPlant Foundation (SPF) is the document management system for the engineering records, 
providing document security based on the user, the access type requested, and the document class.  The 
system houses revisions, approved, and as-constructed drawings, easements and permits.  It also issues 
location numbers for switches and transformers. There are dozens of workflows used to manage 
business processes and the system is integrated to both AM/FM and JDE. 
 
Engineering and Asset Systems proposed investments from 2016 through 2021 are shown above in 
Table 54.   

Rolling Stock 

Enersource requires a fleet of specialized vehicles to complete many daily activities, including the 
construction and maintenance of the electricity distribution system, and to allow for quick restoration of 
power due to electricity distribution system disturbances. Degradation of fleet assets could jeopardize 
worker safety and negatively affect electricity distribution system performance and response to 
outages. 

Rolling stock proposed investments from 2016 through 2021 are shown above in Table 54.   

Information Technology  

The IT infrastructure group provides and maintains the foundation on top of which the applications of 
the business operate.  The team provides:  

• Support and maintenance of the corporate network (which includes data, email, voice services, 
and web environments) and to provide a highly reliable and available environment; 

• Security of the IT infrastructure, resources access, assets and data protection and availability; 
• Availability of all servers supporting the many business critical applications used throughout the 

Company and provides service and support of these systems as required; 
• Support to the end user community on all IT systems, applications and peripherals, as well as 

voice services related issues; 
• Management of the corporate telecommunications infrastructure which includes telephone 

system, wireless devices platform, and the Call Centre voice queuing system; and 
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• Assistance in the implementation of new capital and operating projects by providing consulting, 
planning and implementation expertise in the commissioning of new applications and processes. 

 
Information Technology proposed investments from 2016 through 2021 are shown above in Table 54. 

JDE/ERP System  

As stated earlier, Enersource uses Oracle J.D. Edwards (JDE) as its Enterprise Resource Planning (ERP) 
tool. It is a modular, scalable, and integrated information management software system that facilitates 
the flow of information across the different divisions at Enersource. 

JDE and its auxiliary applications automate business processes: 
 
• Finance – General Ledger, Accounts Payable, Accounts Receivable, Fixed Assets 
• Operations – Service Orders (program/project cost) 
• Supply Chain – Inventory/Warehouse Management, Procurement 
• Human Resources – Employee Management. 
 
JDE also interfaces with other major applications within Enersource such as AM/FM/GIS and the 
Customer Care and Billing (CC&B) system to ensure data integrity and simplification of business 
processes.   

In addition to JDE, the department is also responsible for the other enterprise applications that extend 
across other IT departments and are used by multiple business units.   This includes: 

• Business Intelligence systems (e.g., IBM Cognos) 
• REVEAL – used as a centralized reporting repository 
• SharePoint – for the corporate Intranet and external Internet site. 
 
JDE/ERP System proposed investments from 2016 through 2021 are shown above in Table 54.   

Meter to Cash  

The Meter to Cash team supports all meter to cash functions, providing on going day to day operations 
and maintenance, upgrades and implementation of new functionality (in accordance with business 
needs and regulatory requirements).  The systems are comprised of all of those involved in the meter to 
cash process including Meter Reading, AMI systems, Meter Data Management, Wholesale and Retail 
Settlement, EBT transactions, MDM/R transactions, Billing, Cash, Collections, Business Intelligence and 
related field activity systems, including interfaces among these systems.  Interfaces to JDE, CRM and 
AM/FM applications are also supported. 

CC&B and the surrounding suite of applications address: 
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• Customer account management/premise management 
• Cash and collections 
• Customer contact tracking and management 
• Metering/meter management 
• Meter reading/estimating 
• Rates engine 
• Billing/bill creation 
• Analyses and reporting. 
 
Meter to Cash proposed investments from 2016 through 2021 are shown above in Table 54.   

Grounds and Buildings  

Capital expenditures are required to acquire and maintain Enersource workspaces and service facilities 
to acceptable standards. The existing facilities allow for flexible work areas and a safe work 
environment. Some key projects will see major upgrades in the following areas: HVAC, asphalt 
replacement, building envelope and windows.  
 
Enersource building facilities are required to be reasonably current and in good working order. Based on 
regular assessments of building condition, all buildings require various investments to maintain them in 
a good state of repair, improve productivity within the work environment, accommodate growth and 
change in the workforce, and address identified health and safety risks. As described above, the three 
facilities are of various ages. 
 
The areas of concern for Enersource facilities that require expenditures are: 
 
• HVAC (Heating & air conditioning) 

• Structural (Building envelope, walls and windows) 

• Equipment (Furniture, Elevators) 

• Mechanical & Electrical (i.e., Plumbing, Electrical components) 

• Security (Access Control, CCTV, Building Automation System); 

• Life Safety (Fire suppression, Sprinklers, Fire Alarm Panels) 

• Exterior (i.e., pavement, fencing, landscaping). 

 
Grounds and Buildings proposed investments from 2016 through 2021 are shown above in Table 54.  

 
Please see section 2.3.5 Facilities Remediation for more detail. 
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Major Tools  

In order to maintain and operate an electrical system and operate a fleet of over 200 vehicles, 
investment in quality tools is paramount. Each truck is furnished with basic hand tools and equipment 
while specialized items are limited to specific trucks, (examples include: chainsaws on Forestry vehicles, 
cable cutters and crimpers on underground vehicles). Funding for tool expenditures of $7,500 or more 
per item is classified as a ‘major tool’ and requires additional internal approvals.  This category of funds 
covers the purchase of such items as: 

• Mud tracks – to allow vehicles to traverse over wet ground and/or over buried pipelines 
• Ground leads - to allow for the safe operation of personnel and equipment on isolated electrical 

equipment 
• Battery operated devices – to allow for repair of underground cable in splice pits and provide better 

ergonomics for staff 
• Cable locating equipment – to find buried operational cables so that other utilities can perform their 

construction work without causing cable damage 
• Fault finding equipment – to aid in locating underground cable faults requiring repair. 
 
Major Tools proposed investments from 2016 through 2021 are shown above in Table 54. 
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