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OVERVIEW OF OPERATING, MAINTENANCE, AND ADMINISTRATION
EXPENDITURES

This schedule provides a summary of Toronto Hydro’s Operations, Maintenance, and
Administration (“OM&A”) plan and the process and considerations that informed the

establishment of the plan.

1. CONCORDANCE WITH CHAPTER 2 FILING REQUIREMENTS

Consistent with applicable OEB guidance,! Toronto Hydro presents its Historical, Bridge,
and Test Year OM&A expenditures as the sum of a series of discrete programs. The
descriptions and variance analysis for these programs and associated expenditures and
adjustments can be found in Exhibit 4A, Tab 2, Schedules 1 through 21. In an effort to
balance the OEB’s guidance on program-based OM&A cost review with the objective of
providing a thorough cost analysis, Toronto Hydro has further broken down a number of
OMG&A programs into segments —i.e. discrete activity-based areas that address the

constituent components of a single program.

2. OVERVIEW OF THE OM&A PROGRAMS AND EXPENDITURES

Toronto Hydro’s forecast OM&A expenditures for 2020 are $277.5 million, which
represents a compounded average increase of 2.6 percent per year from 2015 Board-
approved and 2015 historical actuals. When normalized for customer count, the
compound growth rate in OM&A costs per customer is 1.6 percent over the rate period.

Normalized for full time equivalent (“FTE”), the compound growth rate is 2.5 percent.

LIncluding, for example, Ontario Energy Board, Filing Requirements for Electricity Distribution Rate Applications,
Chapter 2 (July 12, 2018), s. 2.4; and the Handbook for Utility Rate Applications (October 13, 2016), p. 19.
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Detailed trend analyses are included in OEB Appendices 2-JA, 2-JB, 2-JC, and 2-L to this

schedule.

Table 1, below, provides a breakdown of Toronto Hydro’s Historical (2015-2017), Bridge

(2018-2019), and Test Year (2020) OM&A expenditures, by program. Descriptions of

each program, including details about cost drivers, cost control measures taken by

Toronto Hydro, and year-over-year variance analyses, are contained in Exhibit 4A, Tab 2,

Schedules 1 through 21.

Table 1: Historical, Bridge, and Test Year OM&A Expenditures by Program ($ Millions)?

2015 2016 2017 2018 2019 2020
OMG&A Program . .
Actual | Actual | Actual | Bridge | Bridge | Test
Preventative and Predictive
. . 6.3 7.6 6.7 6.6 6.8 6.0
Overhead Line Maintenance
Preventative and Predictive
. . 2.6 2.9 3.2 4.5 5.2 5.5
Underground Line Maintenance
Preventative and Predictive Station
. 5.6 53 5.6 5.4 5.6 5.6
Maintenance
Corrective Maintenance 16.1 16.8 20.3 17.0 17.0 17.2
Emergency Response 16.4 15.2 15.9 16.4 16.5 16.6
Disaster Preparedness Management 2.3 2.4 2.2 2.6 2.8 2.7
Control Centre Operations 5.4 54 6.3 7.8 8.7 8.7
Customer-Driven Work 10.2 10.0 11.6 9.9 9.6 9.6
Asset and Program Management 11.2 18.1 11.5 14.8 14.7 131
Work Program Execution 19.5 19.5 20.5 19.1 20.3 21.8
Fleet and Equipment Services 10.1 9.8 11.0 10.9 11.0 11.0
Facilities Management 27.4 27.8 25.3 23.2 234 24.0
Supply Chain Services 10.4 13.4 11.4 11.7 12.3 12.6
Customer Care 41.0 38.1 39.6 43.0 44.0 49.4
Human Resources and Safety 14.1 15.2 14.7 15.2 15.5 159
Finance 16.1 15.0 13.6 15.9 16.2 16.2

2 Numbers may not sum due to rounding.
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2015 2016 2017 2018 2019 2020
OM&A Program . .

Actual | Actual | Actual | Bridge | Bridge | Test
Information Technology 34.4 35.0 38.4 41.7 43.5 44.0
Legal and Regulatory 12.1 13.4 14.0 15.3 15.1 15.9
Charitable Donations and LEAP 0.7 0.9 0.8 0.8 0.8 0.9
Common Costs and Adjustments 1.1 (0.1) 1.6 (0.7) (1.3) 0.8
Allocations and Recoveries (19.0) | (21.9) | (18.9)| (20.1) | (20.0) | (19.9)
Total OM&A 2440 | 249.8 | 255.3 | 261.2 | 267.6 | 277.5

Toronto Hydro’s 2020 OM&A plan was an output of its outcomes-oriented, customer-
focused business planning activities. The development of the OM&A plan was informed
by a number of factors, including operational needs (e.g. requirements relating to asset
investment, maintenance, and staffing), legislative and regulatory obligations, the
Outcomes Framework, and Customer Engagement. The OM&A plan was constrained by
the strategic parameters established for the business plan, including upper limits on the
2020 OM&A budget and the cap on the average annual increase to base distribution

rates (see Exhibit 1B, Tab 1, Schedule 1).

Toronto Hydro’s OM&A plan was developed in accordance with the utility operating
under an Incentive Regulation Mechanism (“IRM”) framework for non-capital
expenditures. For 2021 to 2024, funding for OM&A is constrained by the proposed rate
framework, which includes the OEB’s current inflation factor methodology, stretch
factor methodology set on the basis of PSE’s cost benchmarking study,® and current

productivity factor policy.

Toronto Hydro used both general and specific cost and economic assumptions in its

forecast of 2020 OM&A costs. The forecast for compensation costs considered previous

3 See Exhibit 1B, Tab 4, Schedule 2.
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and current collective agreement parameters, adjustments to reflect market-
competitive pay increases for non-unionized employees, and the proposal to use the
accrual method to account for Other Post-Employment Benefits. For more information
on compensation costs, see Exhibit 4A, Tab 4, Schedules 2 and 4. Otherwise, a general
inflation factor of 2.0 percent was applied, consistent with the OEB’s inflation factor at

the time of 1.9 percent.

The programs that constitute Toronto Hydro’s plan are largely a continuation of its
2015-2019 OM&A programs, which are critical to the ongoing performance of the utility.
They provide functions that support the safe and reliable operation of the distribution
system, deliver customer-facing services that respond to customer expectations and
improve ratepayer value, and provide critical corporate functions that allow the utility

to operate in a financially responsible and policy-responsive manner.

Toronto Hydro’s OM&A expenditures contribute to the achievement of the Outcomes
Framework (see Exhibit 1B, Tab 2, Schedule 1) and the Electricity Service Quality
Requirements (see Exhibit 1B, Tab 2, Schedule 3). Each OM&A program contains
outcomes that Toronto Hydro expects to be attained as a result of the proposed
investment, and are categorized into the six outcome categories under the Outcomes
Framework.* This results-driven approach underscores the customer value generated

by the proposed OM&A programs.

Toronto Hydro’s OM&A programs detail the applicable cost drivers and the steps taken

by the utility to reduce those costs on a program-specific basis. For example, in the

4 The outcomes listed in each program are directly connected to, and dependent on, the forecasted funding needs for
the program. Any change in overall rates funding for the term of the plan would require Toronto Hydro to reforecast
cost allocation to each program and re-examine the corresponding outcomes.
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Customer Care program (Exhibit 4A, Tab 2, Schedule 14) the annual cost of moving to
monthly billing is being mitigated by increasing the penetration of eBilling, which is
significantly less expensive than paper billing. The utility is proposing to drive further
eBilling adoption through 2020 to 2024, and track its progress through a “Customers
Receiving eBills” metrics in its Custom Performance Measures and Targets framework

(see Exhibit 2B, Section C2).

Other programs experiencing significant cost pressures include: (i) Information
Technology (Exhibit 4A, Tab 2, Section 17), which is an area where Toronto Hydro must
adapt to externally-driven increases in maintenance costs and fees; and (ii) Control
Centre Operations (Exhibit 4A, Tab 2, Schedule 7), which is an area where the utility
must make non-discretionary workforce renewal investments in light of demographic
challenges (as outlined in the Workforce Staffing Plan and Strategy at Exhibit 4A, Tab 4,
Schedule 3). Both programs detail the specific actions Toronto Hydro is taking to control

costs.

As discussed in detail in each OM&A program, the efficiencies expected to be achieved
through Toronto Hydro’s actions are partially offsetting program costs. For example,
annual Facilities Management program costs (Exhibit 4A, Tab 2, Schedule 12) are
expected to decrease by $3.4 million (12.4 percent) between 2015 and 2020, primarily
due to Toronto Hydro’s move from leased to owned facilities. The cost of other OM&A
programs, such as Finance (Exhibit 4A, Tab 2, Schedule 16) and Emergency Response
(Exhibit 4A, Tab 2, Schedule 5) are expected to decrease or remain virtually unchanged

from 2015 to 2020 as a result of specific steps taken by the utility.
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OEB Appendix 2-D (filed as Appendix A to Exhibit 2A, Tab 5, Schedule 2) details overall

levels of, and changes to, Total Capitalized OM&A for 2015 to 2020. Annual variances

are a function of the overall type and nature of the capital work being executed by

Toronto Hydro. There have been no changes in the utility’s overhead expense

capitalization policy since its last rebasing application.
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Summary of Recoverable OM&A Expenses

(in $ Millions)

Last Rebasing

Year (2015 Board{ 2015 Actuals 2016 Actuals 2017 Actuals | 2018 Bridge Year | 2019 Bridge Year| 2020 Test Year
Approved)

Reporting Basis MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS
Operations = $ 486 | $ 56.9 | $ 551 ($ 56.3 | $ 60.2 [ $ 59.4
Maintenance - | s 67.1 % 63.1]% 643 (9% 659 | $ 67.1|% 67.7
SubTotal - $ 115.7 | $ 1200 | $ 1193 [ $ 1222 $ 1273 ($ 127.1
%Change (year over year) &\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\ 3.7% -0.5% 2.4% 4.1% -0.1%
%Change (Test Year vs Last Rebasing Year - Actual) 9.9%
Billing and Collecting $ 36.7 | $ 334 ($ 349 | $ 378 (% 384 (% 38.8
Community Relations $ 35(%$ 25(% 23|9% 26 (% 271% 2.8
Administrative and General $ 819 | $ 883 (% 925 ($ 921 (% 934 ($ 95.0
Taxes Other Than Income Taxes $ 52 (% 46 | $ 53($ 56 (% 5419% 5.5
Donations $ 10|$% 10]$ 10|$% 09($% 09 (% 1.0
SubTotal 128 3 $ 1299 ( $ 1359 [ $ 139.0 | $ 1409 [ $ 143.1

%Change (year over year)

\

%Change (Test Year vs
Last Rebasing Year - Actual)

Total

%Change (year over year)

Cash vs. Accrual OPEB and Monthly Billing

\\\\\\\\

12/

47/

2.2%

1.4%

1.5%

Total - including Cash vs. Accrual OPEB and Monthly Billing

%Change (year over year)

Last Rebasing Year

(2015 Board- 2015 Actuals 2016 Actuals 2017 Actuals 2018 Bridge Year | 2019 Bridge Year 2020 Test Year
Approved)
Operations $ 486 ($ 569 | $ 55.1|$ 56.3|$ 60.2 | $ 59.4
Maintenance $ 671 (% 63.1($% 643 |$ 659 | $ 67.1 (% 67.7
Billing and Collecting $ 36.7($ 334 1(% 349 | $ 378 | $ 384 |% 38.8
Community Relations $ 351(% 25($ 23 (% 26|$ 27 (% 2.8
Administrative and General $ 819 (% 883 |$ 925 |$ 921($ 934 |$ 95.0
Taxes Other Than Income Taxes $ 52 (% 46| % 53($ 56 (% 541% 55
Donations $ 10($ 10($ 10($ 09|$ 09 1% 1.0
Cash vs. Accrual OPEB and Monthly Billing - - - - - - % 7.3
Total $ 243.9 2440 | $ 2498 | $ 2553 | $ 261.2 | $ 268.2 | $ 2775
%Change (year over year) &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\& 2.4% 2.2% 2.3% 2.7% 3.5%
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Note:

coverable OM&A that is included on these tables should be identical to the recoverable OM&A that is shown for the corresponding periods on Appendix 2-JB.
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Recoverable OM&A Cost Driver Table

Last Rebasing Year

OM&A (2015 Board- 2016 Actuals 2017 Actuals 2018 Bridge Year 2019 Bridge Year 2020 Test Year
Approved)

Reporting Basis MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS
Opening Balance $243.9 $244.0 $249.8 $255.3 $261.2 $268.2
Distribution Operations
Predictive and Preventative Maintenance Overhead - $1.3 ($0.9) ($0.1) $0.1 ($0.7)
Predictive and Preventative Maintenance Underground = $0.3 $0.3 $1.3 $0.7 $0.2
Predictive and Preventative Maintenance Stations - ($0.3) $0.3 ($0.1) $0.2 ($0.1)
Corrective Maintenance = $0.7 $3.5 ($3.3) ($0.0) $0.2
Emergency Response - ($1.2) $0.7 $0.4 $0.2 $0.1
Disaster Preparedness Management = $0.0 ($0.2) $0.4 $0.2 ($0.1)
Control Centre Operations - $0.0 $0.8 $1.5 $0.9 $0.1
Customer Driven Work = (%0.2) $1.7 ($1.7) ($0.4) $0.0
Asset and Program Management - $6.9 ($6.6) $3.4 $0.4 ($2.2)
Work Program Execution = ($0.0) $1.0 ($1.4) $1.1 $1.5
Fleet and Equipment - ($0.3) $1.2 ($0.1) $0.0 $0.0
Supply Chain = $3.0 ($2.0) $0.3 $0.6 $0.3
Customer Service and Communications
Billing, Remittance & Meter Data Management = ($2.3) $2.2 $0.3 $0.4 $4.5
Collections - ($0.5) ($1.0) $2.9 $0.3 $0.1
Customer Relationship Management = $0.2 ($0.1) ($1.1) $0.1 $0.7
Communications & Public Affairs - ($0.2) $0.4 $1.3 $0.2 $0.1
LEAP = $0.2 ($0.1) $0.0 $0.0 $0.0
Human Resources and Safety
Human Resource Services and Employee Labour Relations = $0.6 ($0.0) ($0.3) $0.0 $0.1
Environment Health and Safety S $0.1 ($0.2) $0.2 $0.1 $0.1
Talent Management & Organizational Effectiveness = $0.3 ($0.3) $0.7 $0.1 $0.2
Information Technology
IT Governance = $0.2 $0.0 $0.3 $0.0 $0.1
IT Operations = $0.4 $2.6 $2.9 $1.5 $0.3
Project Execution = $0.2 $0.2 $0.0 $0.0 $0.1
Security & Enterprise Architecture - ($0.2) $0.4 $0.1 $0.3 $0.1

Common Corporate Costs
Common Corporate Costs - | ($1.2) ] $1.7 | ($2.3) | ($0.6) | $2.1
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OEB Appendix 2-JB
Recoverable OM&A Cost Driver Table
Last Rebasing Year
OM&A (2015 Board- 2016 Actuals 2017 Actuals 2018 Bridge Year 2019 Bridge Year 2020 Test Year
Approved)
Reporting Basis MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS
Facilities Management
Facilities Maintenance Services - $0.9 ($0.1) ($1.2) $0.5 $0.4
Rentals & Leases = $0.1 ($3.6) ($1.4) $0.0 $0.0
Utilities & Communications - ($0.1) $0.3 $0.5 ($0.1) $0.1
Property Taxes = ($0.6) $1.0 $0.0 ($0.2) $0.1
Other Various
Finance = ($1.1) ($1.4) $2.3 $0.3 $0.0
Legal and Regulatory - $1.3 $0.6 $1.4 ($0.2) $0.7
Allocations and Recoveries = ($2.9) $3.0 ($1.1) $0.1 $0.0
Closing Balance $244.0 $249.8 $255.3 $261.2 $268.2 $277.5

Notes:

1 For each year, a detailed explanation for each cost driver and associated amount is required in Exhibit 4.

2 For purposes of assessing incremental cost drivers, the closing balance for each year becomes the opening
balance for the next year.

3 Opening Balance for "Last Rebasing Year" (cell B15) should be equal to the Board-Approved amount.



OEB Appendix 2-JC
OM&A Programs Table

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 1

Schedule 4

ORIGINAL

Page 1 of 3

(in $ Millions)

Last Rebasing

Variance (Test

Variance (Test

Year vs. Last

Year (2015 2015 Actuals 2016 Actuals 2017 Actuals 2018 Bridge 2019 Bridge 2020 Test Year | Year vs. 2017 | Rebasing Year
Board- Year Year
Approved) Actuals) (2015 Board-
Approved)

Programs
Reporting Basis MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS
Distribution Operations
Predictive and Preventative Maintenance Overhead - 6.3 7.6 6.7 6.6 6.8 6.0 (0.7) 6.0
Predictive and Preventative Maintenance Underground - 2.6 2.9 3.2 4.5 5.2 5.5 2.2 5.5
Predictive and Preventative Maintenance Stations - 5.6 5.3 5.6 5.4 5.6 5.6 0.0 5.6
Corrective Maintenance - 16.1 16.8 20.3 17.0 17.0 17.2 (3.1) 17.2
Emergency Response = 16.4 15.2 15.9 16.4 16.5 16.6 0.7 16.6
Disaster Preparedness Management - 2.3 2.4 2.2 2.6 2.8 2.7 0.5 2.7
Control Centre Operations - 5.4 5.4 6.3 7.8 8.7 8.7 2.5 8.7
Customer Driven Work - 10.2 10.0 11.6 9.9 9.6 9.6 (2.1) 9.6
Asset and Program Management = 11.2 18.1 11.5 14.8 15.3 13.1 1.6 13.1
Work Program Execution = 19.5 19.5 20.5 19.1 20.3 21.8 13 21.8
Fleet and Equipment = 10.1 9.8 11.0 10.9 11.0 11.0 (0.1) 11.0
Supply Chain = 10.4 13.4 11.4 11.7 12.3 12.6 1.2 12.6
Sub-Total - 116.1 126.5 126.3 126.9 131.0 130.4 4.1 130.4
Customer Care
Billing, Remittance & Meter Data Management = 15.7 13.4 15.5 15.9 16.2 20.7 5.2 20.7
Collections = 10.8 10.3 9.2 12.1 12.4 12.6 3.3 12.6
Customer Relationship Management - 11.4 11.6 11.5 10.4 10.6 11.3 (0.2) 11.3
Communications & Public Affairs - 3.1 2.9 3.3 4.6 4.7 4.9 1.6 4.9
Sub-Total - 41.0 38.1 39.6 43.0 44.0 49.4 9.8 49.4
Charitable Donations and LEAP
LEAP - 0.7 0.9 0.8 0.8 0.8 0.9 0.1 0.9
Sub-Total - 0.7 0.9 0.8 0.8 0.8 0.9 0.1 0.9
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OEB Appendix 2-JC
OM&A Programs Table
(in $ Millions)
Last Rebasing . . Variance (Test V\?enaarnvcse. (L-I.;\es?('t
Year (2015 2015 Actuals 2016 Actuals 2017 Actuals 2018 Bridge 2019 Bridge 2020 Test Year | Year vs. 2017 | Rebasing Year
Board- Year Year
Approved) Actuals) (2015 Board-
Approved)
Programs
Reporting Basis MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS
Human Resources and Safety
Human Resource Services and Employee Labour Relations - 4.6 5.2 5.1 4.8 4.8 5.0 (0.2) 5.0
Environment Health and Safety - 2.5 2.7 2.5 2.7 2.8 2.9 0.4 2.9
Talent Management & Organizational Effectiveness - 7.0 7.3 7.0 7.8 7.9 8.1 1.1 8.1
Sub-Total - 14.1 15.2 14.7 15.2 15.5 15.9 1.2 15.9
Information Technology
IT Governance = 2.7 2.9 3.0 3.2 3.3 3.4 0.4 3.4
IT Operations - 27.9 28.3 30.9 33.8 35.3 35.6 4.7 35.6
Project Execution - 1.2 1.4 1.6 1.6 1.6 1.7 0.1 1.7
Security & Enterprise Architecture - 2.7 2.4 2.9 3.0 33 3.4 0.5 3.4
Sub-Total - 34.4 35.0 38.4 41.7 435 44.0 5.7 44.0
Common Costs and Adjustments
Common Corporate Costs - 1.1 (0.1) 1.6 (0.7) (1.3) 0.8 (0.8) 0.8
Sub-Total - 1.1 (0.1) 1.6 (0.7) (1.3) 0.8 (0.8) 0.8
Facilities Management
Facilities Maintenance Services - 14.6 15.4 15.3 14.1 14.7 15.1 (0.3) 15.1
Rentals & Leases - 5.2 5.3 1.7 0.3 0.4 0.4 (1.4) 0.4
Utilities & Communications - 2.4 2.4 2.6 3.1 3.0 3.1 0.4 3.1
Property Taxes - 5.2 4.6 5.6 5.6 5.4 5.5 (0.0) 5.5
Sub-Total - 27.4 27.8 25.3 23.2 23.4 24.0 (1.3) 24.0
Finance
Controllership - 8.4 7.3 6.4 7.2 7.2 7.0 0.6 7.0
External Reporting = 2.5 2.7 2.7 3.0 3.1 3.2 0.5 3.2
Financial Services - 5.2 5.0 4.6 5.7 5.9 6.1 1.5 6.1
Sub-Total - 16.1 15.0 13.6 15.9 16.2 16.2 2.6 16.2
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(in $ Millions)

Last Rebasing
Year (2015

Variance (Test

Variance (Test
Year vs. Last

2015 Actuals 2016 Actuals 2017 Actuals 2018 Bridge 2019 Bridge 2020 Test Year | Year vs. 2017 | Rebasing Year
Board- Year Year
Approved) Actuals) (2015 Board-
PP Approved)
Programs
Reporting Basis MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS MIFRS
Legal and Regulatory
Legal and Regulatory Program - 12.1 13.4 14.0 15.3 15.1 15.9 1.9 15.9
Sub-Total - 12.1 13.4 14.0 15.3 15.1 15.9 1.9 15.9
Allocations and Recoveries
On-cost recovery - (10.6) (11.5) (11.3) (11.9) (11.8) (11.8) (0.5) (11.8)
Fleet Recovery Offset - (12.5) (12.4) (11.5) (11.4) (11.4) (11.6) (0.1) (11.6)
IT and Occupancy Charges - (0.7) (1.1) (1.0) (1.0) (1.0) (1.0) (0.0) (1.0)
Shared Services - 4.8 2.9 4.8 4.3 4.4 4.6 (0.2) 4.6
Other Allocated Costs - 0.0 0.1 0.2 (0.1) (0.1) (0.1) (0.3) (0.1)
Sub-Total - (19.0) (21.9) (18.9) (20.1) (20.0) (19.9) (1.0) (19.9)
Miscellaneous - - - - - - - - -
Total 243.9 244.0 249.8 255.3 261.2 268.2 2775 222 33.6
Notes:

1 Please provide a breakdown of the major components of each OM&A Program undertaken in each year. Please ensure that all Programs below the materiality threshold are included in the miscellaneous line. Add more Programs

as required.

2 The applicant should group projects appropriately and avoid presentations that result in classification of significant components of the OM&A budget in the miscellaneous category
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Last Rebasing Year . .
(2015 Boa?d- 2015 Actuals | 2016 Actuals | 2017 Actuals | 20t8Bridge | 2019Bridge | 000 1o vear
Approved) Year Year
Reporting Basis
OM&A Costs
0&M - % 115.7 | $ 120.0 | $ 119.3 | $ 1222 | $ 127.3 | $ 127.1
Admin Expenses - 1% 1283 | $ 1299 | $ 1359 | $ 139.0 | $ 1409 | $ 150.4
Total Recoverable OM&A from Appendix 2-JB 5 $ 2439 | $ 2440 | $ 2498 | $ 2553 [ $ 2612 | $ 268.2 | $ 2775
Number of Customers ** 747,812 747,812 759,032 765,560 771,080 776,787 784,331
Number of FTEs **° 1,630 1,630 1,605 1,589 1,621 1,646 1,639
Customers/FTEs 458.89 458.89 472.96 481.92 475.66 472.04 478.52
OM&A cost per customer
O&M per customer - 154.7 158.0 155.8 158.5 163.8 162.1
Admin per customer - 171.6 171.1 177.6 180.3 181.4 191.7
Total OM&A per customer 326.2 326.3 329.1 333.4 338.8 345.2 353.8
OM&A cost per FTE
O&M per FTE - 70,984.6 74,748.3 75,105.8 75,396.7 77,339.4 77,563.5
Admin per FTE - 78,732.1 80,913.3 85,579.5 85,739.7 85,617.0 91,737.1
Total OM&A per FTE 149,666.7 149,716.7 155,661.6 160,685.4 161,136.5 162,956.4 169,300.6

Notes:

1 Ifit has been more than four years since the applicant last filed a cost of service application, additional years of historical actuals should be incorporated into the table, as necessary, to go
back to the last cost of service application. If the applicant last filed a cost of service application less than four years ago, a minimum of three years of actual information is required.

o U WN

The method of calculating the number of customers is the year end method
The method of calculating the number of FTEs is the mid year average

The number of customers and the number of FTEs should correspond to mid-year or average of January 1 and December 31 figures.
For the test year, the applicant should take into account the system O&M (line 22 of Appendix 2-AB) in developing its forecasted OM&A.
Difference to compensation table (appendix 2-K) FTE figures due to students
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PREVENTATIVE AND PREDICTIVE OVERHEAD LINE MAINTENANCE

1. OVERVIEW

Table 1: Preventative and Predictive Overhead Line Maintenance Program Summary

2015-2017 Average Annual Cost (SM): 6.9 2020 Cost (SM): 6.0

Segments:
e Overhead Line Patrols & Pole Inspections
e Overhead Switch Maintenance & Insulator Washing
e Vegetation Management
e Metering Services

Outcomes: Reliability, Environment, Safety, and Customer Service

The Preventative and Predictive Overhead Line Maintenance program (the “Program”)
funds maintenance activities on: (i) Toronto Hydro’s overhead line assets; and (ii)
metering assets and associated communication systems that enable meter data
collection and tracking to ensure compliance with applicable legislative and regulatory
requirements. This Program involves inspection and maintenance tasks typically
conducted on a fixed cycle, and inspection of equipment for indications of potential
failure. The segments in this Program are focused on preserving and maximizing an
asset’s performance over its expected useful life while mitigating a wide variety of
system risks. The Program is also designed to minimize overall lifecycle costs, account
for factors such as the safety of Toronto Hydro work crews and the public, responsible
environmental stewardship and associated obligations, and compliance with statutory

and regulatory requirements.*

The Preventative and Predictive Overhead Line Maintenance program is comprised of

the following four segments:

LIncluding the OEB’s Minimum Inspection Requirements under Appendix C of the Distribution System Code.
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e Overhead Line Patrols & Pole Inspections: this segment funds periodic line
patrols to inspect all overhead distribution equipment, including pole-mounted
transformers, switches, auxiliary equipment, and conductor wire. In addition to
line patrols, the segment also includes dedicated pole inspections and wood pole
treatment.

e Overhead Switch Maintenance & Insulator Washing: this segment funds two
general sets of maintenance activities on the overhead distribution system: (i)
the periodic inspection and maintenance of overhead switches such as SCADA-
Mate and Three Phase Gang-Operated Switches; and (ii) the washing of porcelain
insulators located at high-risk locations prone to contamination build-up.

e Vegetation Management: this segment funds the trimming of vegetation near
overhead feeders to minimize the impact of tree-caused power interruptions on
system reliability.

e Metering Services: this segment funds the inspection and maintenance of
metering assets and associated communication technologies to ensure proper
functionality and compliance with applicable legislative and regulatory

requirements.

The proposed 2020 expenditures for this Program are based on historical levels. By
preserving and maximizing the performance of overhead line and metering assets and
ensuring these assets are fully operational, this Program contributes to maintaining
safety, the environment, and overall system reliability at reasonable costs to Toronto

Hydro’s customers.

In addition, the Program contributes to customer experience and satisfaction by

facilitating: (i) the tracking of accurate and timely electricity consumption information
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for customer billing purposes; and (ii) the use of up-to-date communication technology

that enables remote reading and processing of customer meter information.

2. OUTCOMES AND MEASURES
Table 2: Preventative and Predictive Overhead Line Maintenance Program Outcomes

and Measures Summary

Reliability e  Contribute to the overall system performance and reliability — as
measured by performance metrics like SAIFI, SAIDI, Customers
Interrupted (“Cl”), and Customer Hours Interrupted (“CHI”) — by
promptly identifying potential asset failure or assets in substandard
conditions before failure occurs, through planned inspections in
compliance with the Ontario Energy Board’s (“OEB”) Distribution
Systems Code (“DSC”).

e Onaverage, atrimmed feeder after experiencing three to four years
of growth shows a 20 percent to 40 percent reduction in tree caused
interruptions.

Environment e Contribute to reducing the environmental impact of Toronto
Hydro’s distribution system by proactively identifying transformers
exhibiting signs of oil deficiencies for replacement, thereby reducing
the likelihood of oil spills into the environment.

Safety e Contribute to Toronto Hydro’s safety objectives (including
compliance with Ontario Regulation 22/4, and safety performance
as reflected by metrics like the Serious Electrical Incidents Index and
Total Recordable Injury Frequency) through proactive inspections to
identify and reduce the likelihood of equipment malfunction (e.g.
porcelain switch breaking) and asset failures (e.g. collapse of a pole
or flashovers on electrical equipment) which, if not prevented, may
lead to injury of the general public and Toronto Hydro’s crew.

Customer Service e Contribute to Toronto Hydro’s customer service performance and
objectives by ensuring the accurate billing of all smart metered
customers based on actual usage, and mitigating the risk of meter
seals expiring before their testing and re-validation (which also
supports compliance with applicable regulatory requirements like
the Electricity and Gas Inspection Act and the Weights and
Measures Act).
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3. PROGRAM DESCRIPTION

The Preventative and Predictive Overhead Line Maintenance program funds all
maintenance activities with respect to Toronto Hydro’s overhead distribution system
and metering assets, including meters and communication systems that enable meter
data collection and tracking. This Program involves inspection and maintenance tasks
typically conducted on a fixed cycle and inspection of equipment for predetermined
conditions indicative of a potential failure. The segments in the Program focus on
preserving and maximizing an asset’s performance over its expected useful life while
mitigating a wide variety of system risks. The Program is also designed to minimize
overall costs and account for factors such as the safety of Toronto Hydro’s work crews
and the public, responsible environmental stewardship and associated obligations, and

compliance with applicable statutory and regulatory requirements.

The Preventative and PredictiveOverhead Line Maintenance program is comprised of
the following four segments:

e Overhead Line Patrols & Pole Inspections: this segment funds periodic line
patrols to inspect and assess the condition of all overhead distribution
equipment including pole-mounted transformers, switches, auxiliary equipment,
and conductor wire. In addition, this segment also includes dedicated pole
inspections of all wood, concrete and steel poles and wood poles treatment.

e Overhead Switch Maintenance & Insulator Washing: this segment funds two
general sets of maintenance activities on the overhead distribution system (1)
the periodic inspection and maintenance of overhead switches such as SCADA-
Mate and Three Phase Gang-Operated Switches, and (2) the washing of

porcelain insulators located at high-risk locations prone to contamination build-

up.
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e Vegetation Management: this segment funds the trimming of vegetation near
overhead feeders to minimize the impact of tree-caused power interruptions on
system reliability.

e Metering Services: this segment funds the inspections and maintenance of
metering assets and associated communication technologies to ensure proper
functionality and compliance with applicable legislative and regulatory
requirements. Metering maintenance activities include: meter audits to verify
meter accuracy; verifying, testing and troubleshooting wholesale meters
installed at transmission grid supply points; investigating communication issues;

and installing reused meters following accuracy testing.

4. PROGRAM COSTS
Toronto Hydro is requesting $6.0 million in 2020 to execute the functions in the
Program. Without this level of funding, Toronto Hydro could be exposed to a number of
risks:
e Reduced ability to comply with applicable legislative and regulatory
requirements such as Measurement Canada’s metering requirements or the
OEB’s Minimum Inspection Requirements.
e Increased frequency of equipment malfunctions or failures due to unidentified
deficiencies or lack of maintenance leading to increased:
o safety risks from incidents such as the collapse of a pole onto a roadway,
sidewalk or residence or flashovers on electrical equipment;
o environmental risk from oil leaks resulting from unidentified equipment
deficiencies such as corrosion on the transformer tank; and
o reliability risks from failure of overhead switches or other equipment

which result in outages or interruptions caused by overgrown trees.
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e Decreased ability to extend the life of wood poles through treatment.

The Historical (2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for

each segment are summarized in Table 3 below.

Table 3: Overhead Maintenance Program Expenditures by Segment ($ Millions)

2015 2016 2017 2018 2019 2020

Segment Actual Actual Actual | Bridge Bridge Test

Overhead Line Patrols and Pole Inspections 0.5 0.9 0.9 0.8 0.6 0.6
Overhead Switch Maintenance and Insulator Washing 1.8 15 1.7 1.3 1.8 1.1
Vegetation Management 28 35 29 29 29 2.8
Metering Services 1.3 1.7 12 1.6 15 15
Total 6.3 7.6 6.7 6.6 6.8 6.0

4.1 Cost Drivers

The 2020 test year cost forecast represents a decrease of $0.3 million from Toronto
Hydro’s last rebasing year (2015), a decrease of $0.7 million from the most recent
historical actual year (2017), and a decrease of $0.8 million from the bridge year (2019).
The cost variances are primarily a result of:

e Expected reduction in the population of porcelain insulators requiring washing as
Toronto Hydro’s capital program starts to replace porcelain with polymer
insulators beginning in 2020.

e One-off inspections of overhead distribution line insulators (required between
2016-2018 in response to a sharp rise in pole fires in 2015) which will no longer
be required beyond 2018 once all insulators are inspected.

e  Fluctuation in the number of overhead switches maintained over the 2015-2020

period.
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4.2 Cost Control and Productivity Measures

4.2.1 Cost Management

Some maintenance activities require an outage to be taken to create a safe work zone in
accordance with Toronto Hydro’s Work Protection Code. Initiatives undertaken in 2016
included the development of an annual feeder scheduling program and enhanced work
coordination to allow crews to carry out more maintenance work per outage. For
maintenance activities that require an outage (e.g. overhead switch maintenance), this
initiative entails cost control benefits given the need for fewer switching and isolation
operations overall. In addition, the decision to replace porcelain insulators (which are
prone to contamination build-up) will lead to immediate and long-term savings in terms

of insulator washing maintenance costs.

4.2.2 Productivity

Toronto Hydro has placed significant emphasis on achieving greater output for the same
or reduced input in each of the segments within the Preventative and Predictive
Overhead Line Maintenance program. In an effort to achieve greater productivity,
Toronto Hydro has recently undertaken an overhaul and recertification process for all
Reliability Centered Maintenance (“RCM”) studies and has adjusted maintenance tasks
and frequencies based on RCM and Condition-based Maintenance principles. Examples
of these adjustments include:

e Standardizing the maintenance cycles of overhead switches to align with station
maintenance cycles (i.e. every four years) wherever possible to minimize the
need for multiple equipment outages and significant switching resources, enable
efficient execution of more maintenance work per outage, and minimize the

need for multiple visits to work on particular sites;
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implementing “find and fix” protocols whereby crews that identify minor asset
deficiencies address the deficiencies (e.g. replacing equipment nomenclature or
addressing missing or defective guy guards and pole ground wires) onsite, as
opposed to only logging the deficiencies for future action under the Corrective
Maintenance program:?

Issuing longer-term inspection maintenance contracts to third party service
providers to keep unit costs stable and increase service quality levels over time
(i.e. as result of accumulated service provider experience and familiarity with
identifying deficiencies on Toronto Hydro’s distribution system); and
Introducing new tools or making greater use of existing technology such as
Infrared Thermography, Electronic Maintenance Sheets, and Online Partial

Discharge Testing.

For the Metering Services segment, Toronto Hydro has pursued the following initiatives

with productivity benefits:

Introduced new metering technologies for interval metered and suite metered
services to improve the success of daily metering communication;

Migrated from the failing legacy 2G meters to 4G LTE meters with more reliable
communication network, reducing costs associated with on-site investigations
and troubleshooting; and

Replaced power-line with direct-line communication for added reliability and

data collection for suite metered services.

The following sections describe each of the segments in the Preventative and Predictive

Overhead Line Maintenance program.

2 Exhibit 4A, Tab 2, Schedule 4.
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5. OVERHEAD LINE PATROLS AND POLE INSPECTIONS SEGMENT

5.1 Segment Description

Toronto Hydro conducts line patrols to inspect approximately 4,100 circuit kilometres of
primary and 11,500 circuit kilometres of secondary distribution lines every three years.
Infrared thermography scans are also performed annually on all primary lines and
nearby secondary lines. The inspection cycles for line patrols are as mandated by the

OEB’s Minimum Inspection Requirements (under Appendix C of the DSC).3

Line patrols cover all overhead distribution equipment including poles, conductor wires,
pole-mounted transformers, switches, lightning arrestors, line insulators, and other
peripheral attachments. Approximately 177,000 poles, 29,600 overhead transformers,

and 7,600 overhead switches are inspected through line patrols.

In addition, Toronto Hydro also conducts dedicated pole inspections for wood, concrete,
and steel poles on a ten-year cycle. Toronto Hydro has approximately 106,000 wood
poles, 61,000 concrete poles and 10,000 steel poles. All wood poles are either butt or

full length treated against rot.

Overhead line patrols are designed to identify visible deficiencies (such as signs of
leaking transformers, loose or broken attachments (e.g. cross-arms, insulator brackets),
and damaged poles), as well as deficiencies that can be identified through infrared
thermography. This technology identifies thermal anomalies, such as a 63°C increase in
temperature at the secondary connection point of the pole-mounted transformer
shown in Figure 1. If undetected and not addressed, such a deficiency can lead to a

failure of the connection over time and result in safety and environmental risks due to

3 Supra note 1.
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arcing, which can lead to a transformer fire and release of oil into the environment. The
Institute of Electrical and Electronics Engineers (“IEEE”), American National Standards
Institute (“ANSI”) and the International Electrotechnical Commission (“IEC”) all publish
standard temperature ratings for assets, which are used to determine if an electrical
component has a temperature above the recommended value. Thermography is an
accepted and encouraged practice in the utility industry as evidenced by the National
Fire Protection Association’s standard 70B: Recommended Practice for Electrical

Equipment Maintenance.?

Figure 1: Secondary Connection on Pole-Mounted Transformer (Left) with an Infrared

Thermography Image of the Same Asset Denoting a Hot Spot at Al (Right)

Wood pole inspections involve a visual assessment of each pole and a sounding test
using a hammer to check for internal cavities, which can indicate an infested or
internally decayed pole. Based on the results of this assessment, one or more of the

following steps may be taken:

4 National Fire Protection Association, NFPA 70B: Recommended Practice for Electrical Equipment Maintenance
(2013 Edition).
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e Abore test (using a 12 millimetre diameter bit to drill into the pole) to assess the
condition of the shavings from the interior;

e Aresistograph test (using a 2 millimetre diameter needle drill bit and an
electronic resistance measurement device to drill into the pole) to determine the
presence of wood decay, stages of rot, and hollow areas;

e Treatment using a boron glass rod or copper-boron glass rod wood preservative;

e Treatment using an external copper napthenate wrap; and

e Treatment using an internal fumigant.

From 2020 onward, Toronto Hydro will inspect steel and concrete poles as part of its
dedicated pole inspection program. Inspections of these poles will allow Toronto Hydro
to improve decisions on planned renewal investments for these assets. Further, this is
expected to reduce the burden on reactive capital by proactively identifying poles with
substandard conditions and scheduling them for replacement before they require costly

reactive intervention.

Overhead line patrols and pole inspections serve to assess asset conditions and identify
overhead asset deficiencies resulting from aging assets or exposure to weather, animals,
trees, or other environmental elements. Condition and deficiency information gathered
during these activities is utilized to plan and prioritize capital and corrective
maintenance work, so that public and employee safety, environmental, system
reliability, and financial risks can be mitigated. Pole treatment activities are undertaken

to extend the life of the pole and mitigate the risk of decay.

During 2015-2017, Toronto Hydro identified on average approximately 2,400

deficiencies annually during line patrols. Deficiencies identified include loose or
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deteriorated connections, missing guy guards, tracking insulators, rusted equipment, oil
leaks, vegetation interference, damaged conductors and conductor splices, which are all
addressed in the Corrective Maintenance or Reactive and Corrective Capital programs.®
Identifying and addressing these issues reduces the likelihood of a component failure
and the associated risks. For example, an aging conductor splice that fails could result in
a live conductor dropping to the ground, which would create a serious safety risk to the
public and Toronto Hydro employees and cause a power interruption that may impact
hundreds of customers. Thermography is used to mitigate this risk as it allows such

deficiencies in splices to be identified.

Toronto Hydro has approximately 106,000 wood, 10,000 steel, and 61,000 concrete
poles. Dedicated pole inspections identify poles that have lost their mechanical strength
and are likely to fail, endangering the crews working on them and possibly resulting in

collapse if they remain in service.

For wood poles, the primary indicator of health and remaining life is mechanical
strength, given that the main function of poles is to act as support structures. As a
natural material, a wood pole undergoes a different degradation process than most
other distribution assets. The degradation processes are primarily biological and
cumulative with age. They consist of insect infestation, moisture ingress, and bird or
fungi attacks. Decay causes a wood pole to lose its strength and functionality, which
increases the risk of a structural failure. Poles often support and withstand significant
static loads such as transformer banks and conductors, and dynamic loads such as
climbing workers or high winds. They typically fail with the onset of age and the loss of

structural strength.

5 See Exhibit 4A, Tab 2, Schedule 4 and Exhibit 2B, Section E6.7.
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As further illustrated in Figures 2 and 3 below, deficiencies such as rot and excessive
cracking are common causes of pole failures. Between 2015 and 2017, Toronto Hydro

condemned on average over 290 wood poles annually.

Figure 3: (Left) Cracked Wood Pole, (Right) Surface Rot on Pole
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For steel poles, the most common cause of degradation is corrosion. The corrosion
protection system for steel poles can be compromised by mechanical degradation of the
coating due to external impacts by foreign objects or abrasion, adverse weather

conditions, and loss of coating due to age.

Concrete poles can begin to deteriorate from weather events or mechanical damage by
external factors such as vehicle impacts. Cracks on concrete poles can either be
circumferential (around the pole) or longitudinal (along the length of the pole), with the
latter type typically being more serious in nature as shown in Figure 4 below.
Longitudinal cracks can be caused by reinforcing steel being overly close to the surface
of the concrete pole or degradation due to weather events such as freeze-thaw

conditions.

Figure 4: (Left) Longitudinal Crack on Pole, (Right) Cracked Concrete Base
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Poles are found predominantly along sidewalks, roadways, and other areas of high
pedestrian and vehicular traffic. Without routine inspection, there is an unacceptable
risk that poles and associated attachments could collapse onto sidewalks, roadways, and
even residences. The collapse of a pole can also cause oil spills from ruptured
transformer tanks, electrical arcs, flashovers, and fires, which pose serious
environmental risks and safety risks to the public and Toronto Hydro employees.
Minimizing the likelihood of a pole failure will mitigate these risks. Moreover, pole
inspection activities, and in particular wood pole treatments (e.g. application of boron
rods, copper napthenate wraps, and internal fumigant) extend the life of poles and

allow for a more efficient and structured capital pole replacement program.

Between 2015 and 2017, there were on average approximately 190 incidents of
overhead asset failures (excluding major event days) each year. These failures were
primarily attributed to overhead transformers, switches, conductors, insulators,
lightning arrestors and poles, and resulted in excess of 125,000 Cls and 89,000 CHIs
annually. Line patrols and pole inspection activities are in place to identify deficiencies

that, if left unaddressed, may lead to incidents that impact system reliability.

5.2 Overhead Line Patrols and Pole Inspections Segment Costs
Table 4 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for this segment.

Table 4: Overhead Line Patrols and Pole Inspections Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020
Actual Actual Actual @ Bridge Bridge Test

Overhead Line Patrols and Pole Inspections 0.5 0.9 0.9 0.8 0.6 0.6

Segment
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The 2020 test year costs associated with this segment are projected to be $0.6 million,
which represents an increase of $0.1 million from the utility’s last rebasing year (2015),
a $0.3 million reduction from the most recent actual year (2017), and no change from

the bridge year (2019).

5.3 Overhead Line Patrols and Pole Inspections Segment Year-over-Year Variance
Analysis

2015 — 2016 Variance Explanation

Expenditures increased by approximately $0.4 million from 2015 to 2016, which was
attributed to (i) inspecting for overhead line insulators as a response to the sharp rise in
pole fires in 2015, as explained further in section 6.1; and (ii) testing an additional 4,700

wood poles due for inspections.

2016 — 2017 Variance Explanation

There is no material variance in this period.

2017 — 2018 Variance Explanation

The costs from 2017 to 2018 are forecast to decrease by $0.1 million as the number of
insulator inspections decreases in 2018 as they are ramped down in their final year and

the number of wood poles requiring testing return to 2015 levels.

2018 — 2019 Variance Explanation

The costs from 2018 to 2019 are forecast to decrease by $0.2 million as costs are
expected to return to near 2015 spending levels after completion of the insulator

inspections in 2018.
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2019 — 2020 Variance Explanation

There is no material variance forecast for this period. From 2020 onwards, expenditures
will be approximately $0.1 million higher than the 2015 spending levels to begin funding

inspections of concrete and steel poles.

6. OVERHEAD SWITCH MAINTENANCE AND INSULATOR WASHING

6.1 Segment Description

This segment includes two general sets of maintenance activities on the overhead
distribution system: (i) maintenance of overhead switches; and (ii) washing of porcelain

overhead line insulators.

1) Overhead Switches: Toronto Hydro maintains overhead switches on a four-year
cycle. There are two main types of switches on Toronto Hydro’s distribution system:
a) Supervisory Control and Data Acquisition (“SCADA”) Switches (or SCADA-Mate

Switches): These switches are motorized, and can be operated remotely from
the Control Room via wireless communication, or operated locally by field crews.
To enable communication and remote operation during a system failure, the
switches and related equipment utilize a battery system that is capable of
providing power for switch operation and communication. Maintenance of
SCADA switches involves verifying the switch’s remote and local operation along
with lubrication of the pivot points on the visible air-gap isolation mechanism. It
also includes battery replacements for the switch and repeater radio (in
accordance with manufacturer’s recommendations), and Remote Terminal Unit
(“RTU”) testing to verify proper communication with the Control Room. Figure 5

below shows a typical SCADA switch.
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Figure 5: SCADA-Mate Switch

Three Phase Gang-Operated Switches: These switches are found throughout
Toronto Hydro’s overhead system and unlike the SCADA switches, are not
capable of remote operation. While some have motorized controls, the vast
majority are manually operable at the physical switch location. The scope of
work to maintain these switches involves verifying correct blade alignment,
blade penetration, travel stops, arc interrupter operation, and mechanical
operation. The contacts are cleaned and greased and the switch is tested for

correct operation. Figure 6 below shows a gang-operated switch.

Figure 6: Manual Gang-Operated Switch
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In total, Toronto Hydro maintains approximately 2,100 overhead switches comprising of

1,100 SCADA switches and 990 Three Phase Gang-Operated Switches.

2) Insulator Washing: Conductors and switches used on the overhead distribution

10

11

12

13

14

15

16

system have historically been attached to poles and structural infrastructure using
porcelain insulators. Porcelain insulators have a high dielectric strength and good
mechanical properties, including hardness and resistance to chemical erosion and
thermal shock. However, porcelain has poor resistance to contamination build-up,
which causes tracking (i.e. leakage of electricity across the insulator). The
accumulation of dirt and salt, combined with moisture (during misty or foggy days),
reduces the effective insulation levels, and can lead to insulator tracking, flashover,
and potential pole fires. To mitigate the risk of contamination and insulator tracking,
insulators at the highest risk locations are washed twice a year. Insulator washing is
performed using a high-pressure intermittent water jet while lines are energized.

Figure 7 shows an example of a porcelain insulator being washed.

Figure 7: Porcelain Insulator Washed Using a High Pressure Water Jet
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Overhead switch maintenance and insulator washing serve to mitigate public and
employee safety, system reliability, and financial risks. Manual overhead switching is a
common and high-risk activity undertaken by Toronto Hydro crews. Switches that are
not regularly maintained can be difficult to operate, which has led to strains and injuries
for crew members. Regular maintenance enables the detection and prediction of
common failure modes, including the failure of a switch’s insulator as shown in Figure 8

below, which can result in an arc flash that can seriously injure crew members.

Figure 8: Broken Switch Insulator

A second common failure mode is corrosion of switch metal blades. This naturally
occurs from contaminants such as road salt and water settling on the switch blades. It
can result in excessive heating of the blade and, over time, can lead to the blade failing
to conduct electricity. Contaminants and corrosion on a switch blade during a load
break operation may also cause the electrical arc to elongate, which causes additional
damage to the blade and can lead to blade failure. Associated safety risks include burns
from an arc-flash and overexertion injuries to an employee (i.e. if a switch requires a

significant amount of force to operate).
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Other common failure modes include switch seizure due to the drying out of lubrication,
excessive arcing due to the misalignment of blades, and in the case of SCADA switches,
failure of batteries — all of which can lead to switch malfunction, and pose a risk of injury

to Toronto Hydro employees.

Between 2015 and 2017, Toronto Hydro identified on average over 235 switch-related
deficiencies annually. These deficiencies are addressed by overhead switch
maintenance activities such as identifying and correcting deteriorated insulators and
corroded switch blades, ensuring blades are properly aligned, lubricating switches, and
replacing batteries proactively. Deficiencies requiring further follow-up action or
replacement of the switch are addressed in the Corrective Maintenance or Reactive and

Corrective Capital programs.®

From a system reliability perspective, reducing the likelihood of switch failures can
reduce the number of Cls and CHIs. Between 2015 and 2017, Toronto Hydro’s
distribution system experienced on average approximately 38 power interruptions per
year due to switch failures, which resulted in excess of 28,000 Cls and 15,000 CHls
annually. Switches are designed to isolate line sections from the distribution system
when a fault occurs or for the purposes of undertaking planned work. Their function

and impact on system reliability can be illustrated using the example in Figure 9 below.

Line Section 1 Line Section 2
. (Feeds 1,000 Customers) (Feeds 1,000 Customers)
Station v

Figure 9: Example of Overhead Switch Impact on System Reliability

6 Supra note 5.
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Depicted above is a feeder that serves 2,000 customers, divided into two line sections
using a switch, with each section serving 1,000 customers. When a fault occurs on Line
Section 2, the switch can be operated to isolate that line section such that the station
can continue to supply the customers on Line Section 1. Without an operable switch,
2,000 ClIs would result, as the feeder would be isolated in its entirety from the station.
Maintaining the switch in good working order has the potential to reduce that number
to 1,000 Cls as only Line Section 2 would be isolated. Assuming in this theoretical
example a fault is equally likely to occur on Line Section 1 or Line Section 2, an operable

switch would improve system reliability by 33 percent.

Approximately one third of Toronto Hydro’s overhead distribution system utilizes
porcelain insulators. This equates to approximately 31,000 pole locations that are
vulnerable to contamination building up on insulators. Thousands of these locations are
at an increased risk as they are close to industrial areas and busy arterial roads and
highways (such as the 401, 400, 427, and the Don Valley, Allen, and Gardiner
Expressways), where salt used to melt snow or ice in the winter months becomes

airborne through “salt spray” and deposits on the insulators.

Removing contamination through insulator washing reduces the risk of electrical
tracking, pole fires, and insulator failures. From a safety perspective, pole fires and
insulator failures in Toronto’s dense urban areas can cause injury to individuals at
ground level and crew members working near the insulators. The primary failure mode
for porcelain equipment is cracking, which may start as a hairline crack, but has the
potential to lead to a catastrophic failure with shards of debris falling to the ground and
striking anyone in the vicinity and an arc flash risk to workers nearby. Figure 10 below

shows a close-up view of a porcelain insulator damaged by electrical tracking over time.
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Figure 10: Close-up of Damaged Porcelain Insulator Showing Tracking

From a system reliability perspective, insulator failures, depending on where they occur
on a feeder, will cause a power interruption for tens to possibly thousands of customers.
On March 3, 2015, Toronto Hydro experienced an all-time high of 121 pole fires, caused
by a freezing rain storm event. These pole fires impacted approximately 107,000
customers and resulted in approximately 292,000 CHIs. The cause of the fires was a
combination of the higher moisture levels caused by freezing rain and the build-up of
salt used on roads, which became airborne and accumulated on the insulators. This
combination of factors can significantly increase the risk of a pole fire (see example of a

pole fire in Figure 11 below).
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VS N

Figure 11: Pole fire on December 22nd, 2017

From a financial perspective, pole fires resulting from insulator tracking necessitate
emergency response, equipment replacement, and in some instances, the payment of
damage claims. Emergency response costs incurred by Toronto Hydro for the March 3,

2015 freezing rain event totalled $1.5 million.

In response to this event, Toronto Hydro developed a reactive insulator washing
program, which involves additional system wide insulator washing of all high risk pole
locations on a reactive basis, based on weather patterns and road salt usage trends.

This work is funded through the Corrective Maintenance program.’ Since this Program

7 Exhibit 2B, Section D3
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began, Toronto Hydro has not seen pole fires at 2015 levels. From 2016-2017, Toronto
Hydro experienced a combined 66 pole fire events which were nearly half of what was

experienced in 2015.

Given the risks associated with contaminated porcelain insulators (including public and
employee safety, system reliability, and financial risks), routine Insulator washing is a
necessary and prudent means of reducing the likelihood of contingencies resulting from
debris build-up on insulators. Reductions in the amount of insulator washing could

result in increased incidents of insulator tracking and poles fires.

As Toronto Hydro replaces porcelain insulators with polymer insulators through its
Overhead System Renewal program,® the need for insulator washing is expected to
diminish, as polymer insulators are hydrophobic and are not susceptible to the same
failure mode due to contamination. However, based on the insulator inspections
undertaken over the past few years (see section 4.1), Toronto Hydro has found that the
number of additional locations requiring washing has outpaced capital replacements in
recent years. The need for insulator washing will not diminish considerably in the short-
term and continued insulator washing is expected to be required until 2020, after which
it is projected the population of high risk locations will start to decline over the 2020-

2024 period.

6.2 Overhead Switch Maintenance and Insulator Washing Segment Costs
Table 5 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for this segment.

8 Exhibit 2B, Section E6.5
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Table 5: Overhead Switch Maintenance and Insulator Washing Segment Expenditures
(S Millions)

2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test

Overhead Switch Maintenance and Insulator Washing 1.8 15 1.7 1.3 1.8 11

Segment

The 2020 test year costs associated with this segment are projected to be $1.1 million,
which represents reductions of $S0.7 million from the utility’s last rebasing year (2015),
$0.6 million from the most recent actual year (2017), and $0.7 million from the bridge

year (2019).

6.3 Overhead Switch Maintenance and Insulator Washing Segment Year-over-Year
Variance Analysis

2015 — 2016 Variance Explanation

Expenditures decreased by approximately $0.2 million from 2015 to 2016. In 2015,
Toronto Hydro washed an additional 1,900 poles with porcelain insulators to mitigate
outage and pole fire risks in preparation for the 2015 Pan American Game venues.
Because this work required a short turn around, it needed to be executed outside of the
existing insulator wash contract, which resulted in higher costs. In addition, Toronto

Hydro maintained more switches, from 641 units in 2015 to 352 units in 2016.

2016 — 2017 Variance Explanation

Expenditures increased by approximately $0.1 million from 2016 to 2017, which was
primarily attributed to an increase in batteries replaced for SCADA-Mate Switches from

245 units in 2016 to 368 units in 2017.
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2017 — 2018 Variance Explanation

The costs from 2017 to 2018 are forecast to decrease by approximately $0.3 million due
to a decrease in the number of switches planned for maintenance from 344 units in

2017 to 294 units in 2018.

2018 — 2019 Variance Explanation

The costs from 2018 to 2019 are forecast to increase by $0.5 million, which is primarily
due to an increase in the number of switches planned for maintenance from 294 units in

2018 to 526 units in 2019.

2019 — 2020 Variance Explanation

The costs from 2019 to 2020 are forecast to decrease by $0.7 million, which is attributed
to: (i) the expected reduction in the population of porcelain insulators requiring
washing from 4,750 poles washed bi-annually to 3,000 poles washed bi-annually, as
Toronto Hydro’s capital program starts to replace porcelain with polymer insulators
beginning in 2020; and (ii) a reduction in the number of switches requiring maintenance

from 526 units in 2019 to 401 units in 2020.

7. VEGETATION MANAGEMENT

7.1 Segment Description

Toronto Hydro performs vegetation management on over 800 overhead primary
feeders extending almost 4,100 circuit kilometres along Toronto’s arterial
thoroughfares, rights-of-way, and residential streets. These feeders co-exist with the
City of Toronto’s mature and dense tree canopy, which includes about 600,000 City-
owned “street trees” and thousands of trees located on customer properties. In total,

there are over 10 million trees in the City of Toronto. Over 125,000 of these street trees
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are adjacent to primary overhead feeders, and their overgrowth can potentially

interfere with the safe and reliable distribution of electricity.

Planned vegetation management activities are executed by contractors with support

from Toronto Hydro’s internal resources. Trees and branches are pruned according to

minimum clearance standards based on American National Standards Institute (“ANSI”)

A300 — Standard Practices for Trees, Shrubs and other Woody Plant Maintenance,® and

the City of Toronto Forestry Pruning Guidelines. In addition to the minimum clearance

standards, Toronto Hydro considers other factors such as:

Species and growth patterns of a tree: fast-growing trees are trimmed more
and slow-growing trees are trimmed less;

Natural trimming practices: branches are pruned back to a natural point of
growth in the crown of the tree and leaders are “trained” (shaped) to grow away
from the lines;

Distance of major limbs that exhibit minimal growth, versus minor branches that
can exhibit aggressive growth;

Directional pruning practices: maintenance of tree shape and branch
patterning;

Overall aesthetics and balance of the tree;

Removal of dead limbs; and

Storm hardening: select removal of branches within the canopy to minimize the
possible effects of wind and severe weather, but maintain the overall tree

appearance.

9 American National Standards Institute, American National Standard for Tree Care Operations —
Tree, Shrub, and Other Woody Plant Maintenance — Standard Practices (Pruning), (A300 (Part 1) -2001).
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Toronto Hydro avoids the practice of “tree topping”, which is the indiscriminate removal
of branches to reduce the size of the tree crown. As a result, and given the above-noted
factors, Toronto Hydro mandates the use of certified utility arborists for vegetation
management activities with training, knowledge, and certification in the practice of

arboriculture.

Vegetation management mitigates the risk of vegetation interference by pruning trees
near Toronto Hydro’s overhead feeders. Each year, Toronto Hydro identifies the
feeders in greatest need of tree pruning based on prioritization criteria such as feeder
reliability history, number of customers supplied by each feeder, and the amount of
time that has elapsed since the trees surrounding the feeder were last pruned. The
prioritization process results in pruning trees surrounding feeders once every two to five
years, with the system average being approximately three years. On average, Toronto
Hydro pruned 1,628 circuit kilometres and approximately 53,000 trees annually

between 2015 and 2017.

Figure 12: Tree Trimming of an Overhead Feeder

Vegetation interference is one of the most common causes of power interruptions, as

overhead feeders are prone to tree branch contacts. Trees may make contact with
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distribution feeders as a result of natural growth, or when severe weather causes
branches to break and fall onto lines or to bend and make intermittent contact.
Conductors on feeders can also naturally stretch and sag due to ice and snow build-up,
heavy loading or warm weather, bringing the lines closer to tree limbs. Branch contacts
with lines result in a new path for current to travel, causing the branch to become

energized, and posing a safety risk.

Vegetation-related power interruptions have a significant impact on system reliability
and are second only to defective equipment as the leading cause of system outages.
Statistics from 2015 to 2017 show that tree contacts are responsible for over 60 power
interruptions a year, and cause approximately 77,000 Cls and 105,000 CHIs annually.
When all interruptions are considered, over the period of 2015-2017, trees accounted
for approximately 7 percent of all Cls and 15 percent of all CHIs annually on average.
These statistics exclude interruptions that occurred on major event days. During such
days, the distribution system is particularly vulnerable to tree contacts and costly tree

damage.

As more time passes since the last tree pruning for a particular feeder, it becomes more
likely that tree contacts will occur and associated risks will increase (including system
reliability, financial, and safety risks). These risks can be effectively mitigated through

tree trimming.

From a reliability standpoint, Figure 13 illustrates the expected number of vegetation-
related interruptions relative to time elapsed since the last pruning and trimming

activities. An average feeder that is cleared after having experienced three to four years
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of growth is expected to exhibit a reduction of approximately 20 percent to 40 percent

in the number of tree-caused interruptions.

Sustained Interruptions per 1,000 km

Number of Interruptions
= N w B (O [e)) ~
o o o o o o o

o

1 2 3 4

Number of Years After Trimming

Figure 13: Expected Number of Tree-Related Interruptions

Vegetation management is also a widely accepted means of effectively “storm-
hardening” a system (i.e. proactively mitigating against storm damage and associated
system reliability risks). Storm hardening involves selectively removing portions of a
tree canopy to reduce the “sail effect” of branches during high winds and to reduce the
likelihood that broken branches will make contact with lines. As such, more frequent

tree pruning further reduces risks posed by severe weather.

Toronto Hydro’s system is susceptible to severe weather and storm damage, as

evidenced by the 2013 ice storm and more recently the November 15, 2017 wind storm.
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In many cases, the effects of these storms continue well after the storm has passed.
Broken and weakened trees and tree limbs continue to pose a threat to overhead lines
until the next tree pruning date. From a financial perspective, planned vegetation
management is expected to reduce reactive expenditures from corrective and

emergency responses.

In addition to system reliability and financial risks, vegetation management serves to
mitigate safety risks, including as a result of trees and vegetation that grows or is blown
into power lines. This vegetation can become energized, and in certain situations, can
cause fires or step and touch potential risks to the general public. Another safety risk
stems from branches or trees that bring energized conductors to the ground when they
fall, which pose significant safety hazards to the public. Vegetation management is

expected to mitigate these risks.

Within Toronto, vegetation risks have been increasing in recent years due to invasive
species infestation such as the Emerald Ash Borer and the Asian Long-Horned Beetle.
Both these species compromise a tree’s structural integrity and greatly increase the risk
of a branch or tree falling into overhead feeders. It is estimated that Toronto will lose
approximately 860,000 of its ash trees to the Emerald Ash Borer,* while the Asian Long-
Horned Beetle poses a risk to 42 percent of all street trees.!! Vegetation management is
expected to enable Toronto Hydro to mitigate the risks associated with invasive species

by removing the dead and dying tree limbs that they cause.

10 City of Toronto, Emerald Ash Borer in Toronto: Managing Public and Private Trees (2013).

11 City of Toronto, Trees Under Threat: The Asian Long-horned Beetle in Greater Toronto (2014), online:
<http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=f26fdada600f0410VgnVCM10000071d60f89RCRD&vgn
extchannel=17f4cacb759e0410VgnVCM10000071d60f89RCRD>.


http://www.toronto.ca/trees/eab.htm
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7.2 Vegetation Management Segment Costs
Table 6 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for this segment.

Table 6: Vegetation Management Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

S Actual Actual Actual @ Bridge Bridge Test

Vegetation Management 2.8 35 29 29 29 28

The 2020 test year costs associated with this segment are projected to be $2.8 million,
which is equal to the utility’s last rebasing year (2015), and $0.1 million less than the

most recent historical actual year (2017) and the bridge year (2019).

7.3 Vegetation Management Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

Expenditures increased by approximately $0.8 million from 2015 to 2016. In 2016,
Toronto Hydro experienced a high volume of tree contact related interruptions, which
resulted in excess of 87,000 Cls and 82,000 CHls, and 30 percent of these interruptions
occurred in the month of August. In response to this spike in tree-caused interruptions,
Toronto Hydro increased tree trimming expenditures in late 2016 to trim additional

feeders and mitigate further reliability impacts.

2016 — 2017 Variance Explanation

Expenditures decreased by approximately $0.6 million from 2016 to 2017 as spending
returned to historical spending levels after the increase in late 2016 in response to the

high volume of tree contact related interruptions.
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2017 — 2018 Variance Explanation

There is no material variance forecast for this period.

2018 — 2019 Variance Explanation

There is no material variance forecast for this period.

2019 — 2020 Variance Explanation

The costs from 2019 to 2020 are forecast to decrease slightly by less than $0.1 million,

which is consistent with historical spending levels.

8. METERING SERVICES SEGMENT

8.1 Segment Description

Toronto Hydro and its customers rely on metering equipment to track accurate and
timely electricity consumption information for customer billing and market settlement
purposes. The Metering Services segment is responsible for maintaining this equipment
to ensure proper functionality and compliance with applicable legislative and regulatory

requirements.

Toronto Hydro’s metering assets include both meters and the communication systems
that enable meter data collection and tracking. The maintenance of metering
equipment is critical to ensuring the ongoing accuracy of meter reads and the associated
billing and settlement data. Moreover, meter testing is a requirement under the
Electricity and Gas Inspection Act administered by Measurement Canada. Metering
Services maintains Toronto Hydro’s 758,000 smart and suite meters and 153 wholesale
meter installations as of December 31, 2017), examples of which are illustrated in

Figures 14 and 15 below.
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Figure 14: Smart Meterlinstallation at Figure 15: Wholesale Meter Installation

Customer Location. at Transformer Station.

Metering Services activities consist of three major functional categories: (i) Meter

Sampling & Testing; (ii) Wholesale Meter Maintenance; and (iii) Field Response.

8.1.1 Meter Sampling and Testing

Toronto Hydro is required to comply with the metering requirements set out by
Measurement Canada, which state that all meters must be resealed at specific intervals
in order to ensure that customers’ electricity use is metered accurately. The Toronto
Hydro meter sampling and testing program verifies the accuracy of meters, ensuring
compliance with applicable requirements under the Electricity and Gas Inspection Act
and the Weights and Measures Act. These statutes permit the use of meters for a set
period of time, also referred to as a “seal period”, before they must be either tested (i.e.
re-verified) or replaced. For smart meters, this time span is typically ten years. When

meters are tested and re-verified for accuracy, the seal period is extended.
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For meter testing purposes, Measurement Canada permits utilities to form isolation lots
(i.e. groups of meters with homogeneous meter characteristics), and test only a small
number (called the sample group) from the isolation lot. Typically, 2-5 percent of
randomly selected meters from each isolation lot form the sample group. For smaller
homogeneous lots, the sampling rate could be as high as 50 percent. These sampling
rates are allowed given the large number of meters in-service. The number of meters to
be tested is determined in accordance with Measurement Canada’s specification S-S-06,
Sampling Plans for the Inspection of Isolated Lots of Meters in Service.** The seal period
of the isolation lot of meters can be extended if the accuracy statistics for the sample
group meet tolerances stipulated in Measurement Canada’s specification. Some unique
meters do not belong to any isolation lot and must be removed from service and tested
individually before their seal periods expire. Table 7 lists the number of meters with a
seal period that will expire during the 2020-2024 period. It also lists the number of
meters that will need to form the sample groups for meter testing purposes based on
the sample size for each isolation lot, so as to comply with Measurement Canada’s

requirements.

Table 7: Number of Seal Expiring Meters in 2020-2024 and Sampling Units

Year Seal-Expiring Meters Sample Group Meters
2020 49,000 37,000

2021 21,600 15,000

2022 14,800 4,800

2023 25,000 10,400

2024 216,600 203,700

Total 327,000 270,900

12 See Annex C, Table 2, Limiting Quality 3.15.
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In conducting meter testing, Toronto Hydro relies on field crews to remove meters that
are part of a sample group and return them to Toronto Hydro’s accredited service
provider for testing. Test results are forwarded to Toronto Hydro for documentation
and further actions based on the test results. A pass will result in an update to the
meter records and the extension of seal periods, based on the tested accuracy levels.
For the utility’s smart meters with a ten-year initial seal period, provided the meters
pass testing, the seals will be extended for all of the meters within the group by an

additional eight years.

8.1.2 Wholesale Meter Maintenance

Wholesale meters, including instrument transformers, are installed at transmission grid
supply points to measure electricity supplied from Hydro One Networks Inc. (“Hydro
One”) to Toronto Hydro. Wholesale meter maintenance involves re-verifying (i.e.
testing every six years) and troubleshooting wholesale meters, and ensuring compliance
with all applicable regulations, such as the requirement to notify the Independent
Electricity System Operator (“IESO”) of Meter Trouble Reports within 48 hours pursuant

to the IESO’s Market Rules and Market Manual.

Meter Trouble Reports are issued if there is any failure in data communication or if the
data is suspected to contain errors. Data communication failures can arise from issues
with Toronto Hydro’s wireless 4G private network, Bell phone lines, the meter itself or
the modem. If such a failure occurs, Toronto Hydro attempts to resolve the issue
remotely. If remote resolution is unsuccessful, Toronto Hydro deploys field crews to the

site of the particular wholesale meter to address the issue directly.
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Prior to market opening in 2002, Hydro One was the Meter Service Provider (“MSP”) for
all wholesale meters. As the MSP, Hydro One was the owner of the wholesale meter
installations and was responsible for the meters, their communications, maintenance,
troubleshooting, and replacement. Beginning in 2002, Local Distribution Companies
(“LDCs”) in Ontario, such as Toronto Hydro, were required to take ownership of the

installations and assume the MSP responsibilities and costs.

8.1.3 Field Response
The third category of activities within Metering Services is Field Response, which
includes activities such as:
e Testing the accuracy of large user meter installations;
e Converting legacy flat rate services (e.g. Water heaters) into metered activities;
and

e Installing reused meters following accuracy testing.

Toronto Hydro’s 684,000 smart meters have a failure rate of 0.9 percent (i.e.
approximately 6,000 units annually). Toronto Hydro’s 79,500 suite meters have a failure
rate of 2 percent (i.e. approximately 1,600 annually). The majority of the failures are
related to: (i) the use of radio frequency mesh technology for smart meters; and (ii)
powerline carrier for the suite meters, to deliver the meter reading data back to Toronto
Hydro’s centralized meter reading software. As failures occur, staff and field crews must
investigate failure causes and restore communications in a timely manner, as well as
perform on-site interval energy data downloads to maintain time sensitive billing (time-

of-use).



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 1

ORIGINAL

Page 39 of 40

Overall, a significant portion of the work undertaken by Metering Services is not
discretionary because it is either driven by statutory or regulatory obligations, or a need

to resolve a meter issue in the field on a reactive basis.

8.2 Metering Services Segment Costs
Table 8 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for this segment.

Table 8: Metering Services Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test

Metering Services 13 1.7 12 1.6 15 15

Segment

The 2020 test year costs associated with this segment are projected to be $1.5 million,
which represents an increase of $0.2 and $0.3 million from the utility’s last rebasing
year (2015) and the most recent historical actual year (2017) respectively, and is equal

to the bridge year (2019).

8.3 Metering Services Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

Expenditures increased by approximately $0.4 million from 2015 to 2016 due to the
migration of time-of-use rates for billing purposes, which required significantly more

investigations of data and communication issues.

2016 — 2017 Variance Explanation

Expenditures decreased by approximately $S0.5 million from 2016 to 2017 as, the

responsibility of meter data collection and investigations was transferred from Meter
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Services to Customer Care In 2017 as part of the Meter Service Investigation Orders

(“MSIO”) process.

2017 — 2018 Variance Explanation

The costs from 2017 to 2018 are forecast to increase by $0.4 million. This is largely due
to a slightly higher than anticipated failure rate of suite meters. This higher than
expected failure rate was an anomaly, and is not expected to reoccur, as Toronto Hydro

has since moved from Bell telephone lines to a more robust 4G wireless network.

2018 — 2019 Variance Explanation

The costs from 2018 to 2019 are forecast to decrease slightly by approximately $0.1
million due to the higher than expected failure rate of suite meters in 2018, partially
offset by growing number of suite metering units as number of condominium residents

increases.

2019 — 2020 Variance Explanation

There is no material variance forecast for this period. Toronto Hydro’s 2020 forecast
expenditure of $1.5 million for this segment is generally consistent with historical
spending levels, and takes into account the growing number of suite metering units, in

conjunction with the growing population of condominium residents.
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PREVENTATIVE AND PREDICTIVE UNDERGROUND LINE MAINTENANCE

1. OVERVIEW
Table 1: Preventative and Predictive Underground Line Maintenance Program

Summary

2015-2017 Average Annual Cost (SM): 2.9 2020 Cost (SM): 5.5
Segments:

e Below-Grade Equipment Maintenance
e Padmounted Equipment Maintenance
e Contact Voltage Scanning

Outcomes: Reliability, Environment, and Safety

The Preventative and Predictive Underground Line Maintenance program (the
“Program”) funds maintenance activities on Toronto Hydro’s underground assets. This
Program involves inspection and maintenance tasks typically conducted on a fixed cycle
and inspection of equipment for predetermined conditions indicative of a potential
failure. The activities comprising the individual segments in this Program are focused on
preserving and maximizing an asset’s performance over its expected useful life while
mitigating a wide variety of system risks. This Program is also designed to minimize
overall costs and account for other factors such as the safety of Toronto Hydro’s work
crew and the public, and statutory and regulatory requirements.! The Preventative and
Predictive Underground Line Maintenance program is comprised of the following three
segments:

e Below-Grade Equipment Maintenance: this segment includes the periodic

inspection and maintenance of all underground vaults (such as network vaults

LIncluding the Minimum Inspection Requirements under Appendix C of the Ontario Energy Board’s Distribution
System Code.
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primarily located in downtown core of Toronto), submersible vaults, cable
chambers, and equipment housed within them.

Padmounted Equipment Maintenance: this segment includes the periodic
inspection of padmounted equipment (e.g. transformers, switches) and cable
diagnostic testing.

Contact Voltage Scanning: this segment addresses the periodic scanning of
Toronto hydro’s distribution system for contact voltage. Simply put, contact
voltage results from an unintentional connection between structures or surfaces
(e.g. bus shelters, surfaces above buried distribution equipment) and Toronto
Hydro’s distribution system. The main activity in this segment involves using
vehicle mounted mobile scanning tools to scan for electrical connections and
terminations that potentially energize poles, bus shelters etc., due to exposure

to weather elements, thereby creating public safety hazards.

The proposed 2020 expenditure is based on historical levels and accounts for the OM&A
treatment of the contact voltage segment; this is discussed in detail under the contact

voltage segment below. By preserving and maximizing the performance of underground
assets, this Program contributes to maintaining safety, environmental responsibility, and

overall system reliability at reasonable costs to Toronto Hydro’s customers.
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2. OUTCOMES AND MEASURES

Table 2: Preventative and Predictive Underground Line Maintenance Program

Outcomes and Measures Summary

Reliability

Contribute to maintaining existing levels of system reliability — as
measured by performance metrics like SAIDI, SAIFI, Customers
Interrupted (“Cl”), and Customer Hours Interrupted (“CHI”) — through the
effective inspection of underground assets for deficiencies in compliance
with the Ontario Energy Board’s (“OEB”) Distribution Systems Code
(“DSC”).

Environment

Contribute to reducing the environmental impact of Toronto Hydro’s
distribution system by proactively identifying transformers exhibiting
signs of oil deficiencies for replacement, thereby reducing the likelihood
of oil spill into the environment.?

Safety

Contribute to Toronto Hydro’s safety objectives (including compliance
with Ontario Regulation 22/4, and safety performance as measured
through the Serious Electrical Incidents Index) by:

o minimizing public exposure to contact voltage by finding and
eliminating energized (4.5 volts or greater) surfaces and
structures on Toronto hydro’s distribution system; and

o minimizing exposure to cable chamber lid incidents through
prompt identification and resolution of chamber lid deficiencies.

3. PROGRAM DESCRIPTION

The Preventative and Predictive Underground Line Maintenance program funds

maintenance activities on Toronto Hydro’s underground assets. This Program involves

inspection and maintenance tasks typically conducted on a fixed cycle and inspection of

equipment for predetermined conditions indicative of a potential failure. The activities

comprising the individual segments in this Program are focused on preserving and

maximizing an asset’s performance over its expected useful life while mitigating a wide

variety of system risks. Tasks in this Program are also designed to minimize overall costs

21,620 oil deficiencies (e.g. leaking underground transformers) were found and reported between 2015 and 2017.
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and account for factors such as the safety of Toronto Hydro work crews and the public

and statutory and regulatory requirements.

Maintenance activities include vault and cable chamber inspections to assess the
condition of civil structures and the equipment housed inside (e.g. transformers,
switches and cables), inspections of padmounted transformers and switches; cable
diagnostic testing for underground cables; and contact voltage scanning for stray
voltages across the distribution system.

e Below-Grade Equipment Maintenance: this segment funds the periodic
inspection and maintenance of all underground vaults (such as network vaults
primarily located in the downtown core of Toronto), CRD vaults, cable chambers,
and equipment housed within them.

e Padmounted Equipment Maintenance: this segment funds the periodic
inspections of padmounted equipment (e.g. transformers, switches) and cable
diagnostic testing.

e Contact Voltage Scanning: this segment funds the periodic scanning of Toronto
Hydro’s distribution system for contact voltage. Simply put, contact voltage
results from an unintentional connection between structures or surfaces (e.g.
bus shelters, surfaces above buried distribution equipment etc.) and Toronto
Hydro’s distribution system. The main activity in this segment is the use of
vehicle mounted mobile scanning tools to scan for electrical connections and
terminations that potentially energize poles, bus shelters etc. due to exposure to

weather elements, thereby creating public safety hazards.
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4. PROGRAM COSTS
Toronto Hydro requires approximately $5.5 million per year during the 2020 to 2024
period to efficiently execute the functions in the Preventative and Predictive
Underground Line Maintenance program. Without this level of funding, Toronto Hydro
could be exposed to a number of risks. Those include:
e Inability to carry out the cyclical inspections necessary to maintain assets and
prevent the below risks;
e Failure risks, such as increased number of failures and associated outages on the
system due to a reduction in asset inspection and maintenance;
e Public and employee safety, such as:

o The inability to prevent safety hazards such as electrical shocks caused by
contact voltage which endanger the public, workers, and animals that
may come into contact with energized surfaces; and

o Inability to mitigate safety hazards associated with below-grade and
padmounted equipment.

e Financial risks, such as the inability to mitigate costly failures, as the costs
associated with emergency response and equipment replacement can result in

ten to hundreds of thousands of dollars in repairs.

Table 3 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for each of the Program’s segments.
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Table 3: Preventative and Predictive Underground Line Maintenance Program

Expenditures by Segment ($ Millions)

Segment

Below-Grade Equipment Maintenance
Pad-mounted Equipment Maintenance
Contact Voltage

Total

4.1 Cost Drivers

2015 2016 2017 2018 2019 2020

Actual Actual Actual | Bridge Bridge Test
22 25 26 25 26 2.8
04 04 0.6 0.6 0.5 0.7
- - 0.0 15 20 1.9
2.6 2.9 3.2 4.5 5.2 5.5

The 2020 test year cost forecast represents an increase of $2.9 million from Toronto

Hydro’s last rebasing year (2015), an increase of $2.3 million from the most recent

historical actual year (2017), and an increase of $0.3 million from the bridge year (2019).

4.1.1 Volume of Maintenance Work

The number of equipment units requiring maintenance from year to year is based on

their inspection cycle. For example, in the Below—Grade Equipment Maintenance

segment, Toronto Hydro increased the number of network protectors maintained from

270 units in 2015 to 382 units in 2016 (an increase of over 40 percent) by aligning the

overhauls of network protectors with stations maintenance schedules. In the

Padmounted Equipment Maintenance segment, Toronto Hydro inspected more

padmounted transformers that were due for inspection, from 1,947 units in 2016 to

2,467 units in 2017.

4.1.2 Cost Amortization

The Contact Voltage segment of this Program is being fully amortized as of July 2018,

therefore the costs are treated as OM&A rather than capital costs.
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4.2 Cost Control and Productivity Measures

4.2.1 Cost Management

As explained in detail in Toronto Hydro’s overall productivity discussions, certain
maintenance activities require an outage to be taken to create a safe work zone in
accordance with Toronto Hydro’s Work Protection code.? Initiatives undertaken in 2016
include developing an annual feeder scheduling program and enhanced work
coordination to allow crews to do more maintenance work per outage. This initiative
improved maintenance accomplishments for activities requiring an outage (e.g. network

protector maintenance).

4.2.2 Productivity
Toronto Hydro has placed significant emphasis on achieving greater output for the same
or reduced input in each of the segments within the Preventative and Predictive
Underground Line Maintenance program. In an effort to achieve greater productivity,
Toronto Hydro has recently undertaken an overhaul and recertification process for all
Reliability Centered Maintenance (“RCM”) studies and adjusted maintenance tasks and
frequencies that are based on RCM and Condition-based Maintenance (“CBM”)
principles. Examples of these adjustments include:
e Beginningin 2015, Toronto Hydro updated its processes for capturing greater
details about substandard conditions or deficiencies found during inspections.
This update enabled better prioritization and determination of the most
appropriate corrective action for each deficiency to better mitigate public and
employee safety, as well as environmental, system reliability, and financial risks.
e Standardizing the maintenance of network protector overhauls to align with

station maintenance cycles at four years wherever possible to minimize the need

3 See Exhibit 1B, Tab 2, Schedule 1
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for multiple equipment outages (and significant switching resources), enable
bundling of maintenance work, and minimize the need for multiple trips to
particular sites.

¢ Implementing “find and fix” protocols whereby crews that identify minor asset
deficiencies also address the deficiencies on site (through actions such as
lubricating components, replacing faulted circuit indicators, replacing sump
pumps, clearing drains, caulking ducts and roof slabs, and replacing defective
locks, hinges or handles) as opposed to only logging the deficiencies for the
Corrective Maintenance program.

e Introducing new tools or making greater use of technology such as 3D imaging
and modelling of underground structures, Cable Diagnostic Testing, Contact
Voltage Scanning, Infrared Thermography, Electronic Maintenance Sheets, and

Online Partial Discharge Testing.

The following sections describe and discuss the drivers of each of the segments within

the Preventative and Predictive Underground Line Maintenance program.

5. BELOW-GRADE EQUIPMENT MAINTENANCE SEGMENT

5.1 Segment Description

This segment covers the inspection and maintenance of underground vaults and cable
chambers and the equipment housed within them. These below-grade structures are
constructed out of reinforced or un-reinforced concrete and house transformers,
switches, cables, and other electrical distribution equipment. Inspections and
maintenance activities are conducted on various types of below-grade structures
including network vaults, CRD vaults, underground residential distribution (“URD”)

vaults, submersible vaults, and cable chamber.
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Constructed in the 1950s and 1960s, network vaults are primarily located in the
downtown core of Toronto. These vaults are the largest of the below-grade structures,
and house interconnected electrical equipment used for the secondary network system
that provides reliable supply to large and critical customers in the city’s dense
downtown core. The four main electrical components within network vaults are: (i)
primary switches, which isolate supply to transformers; (ii) transformers; (iii) network
protectors, which open when reverse power flow is sensed, preventing the secondary
grid from feeding a primary side fault; and (iv) fuse panels, which protect the cables
feeding the secondary grid. The transformer and the network protector are referred to
as a network unit, an example of which is illustrated in Figure 1. Toronto Hydro has over
1,000 network vaults and 1,800 network units that require inspection and maintenance.
The civil structure of network vaults is inspected on a six-month cycle and the electrical
assets are inspected annually. Network protectors are also inspected, cleaned, and
functionally tested to ensure operability on a four-year cycle for high voltage protectors,

and a five-year cycle for low voltage protectors.
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Figure 1: A Network Unit

Toronto Hydro’s CRD and URD systems were constructed in the early 1990s and 2000s
respectively. CRD vaults were designed to be a cheaper alternative to network vaults
because of their simpler design. CRD vaults typically supply small retail, apartment, and
commercial office buildings. URD vaults were used for 4 kV to 13.8 kV conversion
projects and primarily power small residential or commercial buildings. Toronto Hydro

has 690 CRD and URD vaults, which are inspected annually.

Submersible vaults are small civil structures installed on public road allowances, or
private properties, and are used for residential distribution. These vaults contain
transformers, switches, loop-through primary conductors, and secondary circuits. The
vaults are sized to accommodate a transformer and secondary connections only. The
over 8,600 submersible transformer vaults in Toronto Hydro’s distribution system are

inspected on a three-year cycle. Figure 2 illustrates a submersible vault.
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Figure 2: Submersible Vault

Cable chambers are civil structures typically installed on public road allowances, and
contain primary and secondary cables, cable splices, and in many cases, third party
installations such as Toronto Transit Commission (“TTC”) power cables, television cables,
and phone lines. Located along the route of underground feeder, cable chambers
facilitate cable installation in underground ducts. Toronto Hydro has over 11,000 cable

chambers that are inspected on a ten-year maintenance cycle.

Below-Grade Equipment Maintenance, regardless of the type of vault or chamber,
includes visual inspections of the civil infrastructure and electrical equipment,

thermographic scans, partial discharge testing and drainage and sump pump tests.
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The inspection cycles in this segment are designed to meet or exceed mandated cycles
specified by the OEB’s Minimum Inspection Requirements (Appendix C to the

Distribution System Code).?

The average life of below-grade structures (including network vaults, CRD and URD
vaults, and submersible vaults) is 60 years. The roofs of those structures however are
expected to last for only 25 years, due to greater exposure to the environment and
dynamic loads such as pedestrian and vehicular traffic. The equipment housed within
below-grade structures is expected to have an average life between 30 and 45 years

depending on the type of equipment.

The ages of Toronto Hydro’s vaults vary from the relatively new URD and CRD vaults to
the older network vaults in the downtown areas of the city. Approximately 60 percent
of all network vaults will reach their expected life within the next five years, and
approximately 80 percent of network vault roofs and 60 percent of all cable chamber

roofs are already beyond their useful life.

As below-grade structures age, the greatest concern becomes structural strength.
Structural deficiencies affecting vaults include degradation of concrete and corrosion of
supports such as beams and rebar. Once degradation and corrosion set in, conditions
can deteriorate rapidly and in many cases from one season to the next. Of particular
concern is the winter season when moisture and water (often containing road salt)
enter below-grade structures and, freeze and thaw. Figures 3 and 4 depict structural

deficiencies that are common in older vaults.

4 Supra note 1.
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Figure 3: Crumbling Vault Roof with Figure 4: Corroded I-Beams

Exposed Rebar

Below-Grade Equipment Maintenance mitigates the risks that deterioration of civil and
electrical assets pose, including public and employee safety, financial, environmental,
and system reliability risks. Toronto Hydro mitigates these risks by identifying
deficiencies in below-grade structures before they cause a failure. As illustrated in
Figure 5 below, Toronto Hydro has identified on average over 12,000 deficiencies each
year since 2015 and the number of deficiencies continues to rise year-over-year. Of the
identified deficiencies, 46 percent on average are found in network vaults, and 28
percent in submersible vaults. These deficiencies are corrected under the Corrective

Maintenance and Reactive and Corrective Capital programs.®

5 See Exhibit 4A, Tab 2, Schedule 4 and Exhibit 2B, Section E6.7.
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Below-Grade Equipment Deficiencies
16,000
14,000
12,000
10,000
8,000

6,000

Number of Deficiencies

4,000

2,000

2015 2016 2017

B Cable Chamber B Submersible Vault ~ ® CRD & URD Vault B Network Vault

Figure 5: Below-Grade Equipment Deficiencies Identified Between 2015 and 2017

Below-grade structures are typically installed underneath roadways, pedestrian
walkways and/or in residential neighbourhoods. Given their locations, it is important to

identify and correct structural defects and potential failures proactively.

In addition to the importance of their structural integrity, vaults must be maintained in a
relatively clean state, and contain appropriate nomenclature, functional lighting and
drainage systems. Qil barrier devices installed in vault drains are also inspected and
replaced as required. Vaults are naturally ventilated using grates to ensure
uninterrupted ventilation. However, debris can enter over time, and if not addressed,

create slip and fall hazards for employees.

From a financial risk perspective, inspections and maintenance mitigate the risk of costly

failures. For example, identifying a vault with significant dirt and debris (such as the one
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depicted in Figure 6) enables corrective action to be taken and reduces the risk that the
debris will catalyse asset corrosion as shown in Figure 7, or potentially result in an arc

flash or fire.

Figure 6: Vault Full of Dirt and Debris Figure 7: Corrosion on Top of a

Transformer

When equipment failures occur, emergency response and equipment replacement can
result in tens of thousands or even hundreds of thousands of dollars in repair costs. An
underground transformer replacement, for example, can approach $100,000, and a
structural rebuild of a vault can exceed $100,000 and sometimes approach $1 million.

These expenditures can be mitigated through proactive maintenance activities.
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In addition to safety and financial risks, below-grade equipment maintenance mitigates
environmental risks. For example, inspections enable the early identification of
corroded equipment before an oil leak develops, potentially washing into the drainage
system, which could result regulatory penalties and environmental restoration costs.
Figure 8 below depicts an oil leak within a vault. This type of deficiency is addressed by

cleaning activities, as shown in Figure 9.

Lo o LAN . e B 9
P F ‘-;1""1‘ | ¥/ L0 S

-

Figure 8: Oil Leaking from a Transformer Figure 9: Crews Cleaning a Vault that

Base Inside a vault had a Transformer Oil Leak

In addition to the value provided by mitigating the aforementioned safety, financial, and
environmental risks, below-grade equipment maintenance provides value to customers
by mitigating system reliability risks associated with civil infrastructure or electrical
equipment failures. Between 2015 and 2017, the distribution system experienced

approximately 100 incidents of below-grade equipment failures annually, which resulted
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in excess of 71,000 customer interruptions and 66,000 customer hours of interruption

annually.

Between 2015 and 2017, Toronto Hydro experienced on average of three incidents of
cable chamber lids blowing off annually. Failures also occur on CRD, URD, and
submersible vaults, where Toronto Hydro experienced approximately 48 submersible
transformer failures over the 2015-2017 period. These failures can increase public
safety risks and system reliability risks (e.g. interruptions to tens and even hundreds of

customers).

The risk of equipment failure and the related system reliability risks are not only
mitigated through routine visual inspections, but also by thermographic scanning.
Thermographic or infrared scanning identifies thermal anomalies in the target
equipment, and is an effective predictor of equipment failure. Figure 10 below shows
an example of a thermographic photograph of cable splices inside a cable chamber. The
deficiency, as evidenced by an 80°C increase in temperature on one of the splices, is not
visually evident (see picture on the left), but is easily identified using the infrared image

(see picture on the right) so it can be corrected before failure.
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Figure 10: Cables Inside a Cable Chamber (Left) with an Infrared Thermography Image

of the Same Cables Denoting a Hot Spot (Right)

5.2 Below-Grade Equipment Maintenance Segment Costs

Toronto Hydro requires approximately $2.8 million each year during the 2020 to 2024

period to execute the functions in this segment. Table 4 provides the Historical (2015-

2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.

Table 4: Below-Grade Equipment Maintenance Segment Expenditures ($ Millions)

Segment 2015 2016 2017 2018 2019 2020
9 Actual Actual Actual | Bridge @ Bridge Test
Below-Grade Equipment Maintenance 22 25 2.6 25 2.6 2.8

The 2020 proposed test year represents an increase of $0.6 million from the utility’s last

rebasing year (2015), and $0.2 million from the most recent historical actual year (2017)

and bridge year (2019).
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5.3 Below-Grade Equipment Maintenance Segment Year-over-Year Variance
Analysis

2015-2016 Variance Explanation

Costs in 2016 increased by S0.3 million over 2015 actuals. This is attributed to the
increased number of network protectors inspected and maintained (e.g. cleaning and
testing of the equipment) after execution challenges experienced in 2015 were
addressed. Toronto Hydro managed to increase the number of units maintained from

270 units in 2015 to 382 units in 2016 (an increase of over 40 percent).

2016-2017 Variance Explanation

From 2016 to 2017, expenditures increased by approximately $0.1 million due to an
increase in network protectors inspected and maintained from 382 units in 2016 to 399

units in 2017.

2017-2018 Variance Explanation

Costs in 2018 are expected to decrease by $0.1 million, the net product of efficiency

gains more than offsetting inflationary pressures.

2018-2019 Variance Explanation

Cost in 2019 are expected to increase by $0.1 million over 2018 as a result of

inflationary pressures.

2019-2020 Variance Explanation

Costs in 2020 are expected to increase by $0.2 million over 2019. This is attributed to
inflationary pressures and the planned inspection of approximately 300 more

submersible transformers based on their three-year cycle. This represents an 11
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percent increase over the total number of submersible transformers planned for

inspection in 2019.

6. PADMOUNTED EQUIPMENT MAINTENANCE SEGMENT

6.1 Segment Description

Padmounted transformers and switches (collectively referred to as “padmounted
equipment”), are metal-clad enclosures with lockable cabinet doors located on top of
concrete pads within road allowances or on private properties. These assets are found
on the underground distribution system where cables enter underground equipment
through the pad. Padmounted transformers (see Figure 11) supply residential areas or
commercial buildings, and padmounted switches (see Figure 12) enables the
sectionalizing of underground feeders. Toronto Hydro owns approximately 6,600

padmounted transformers and 900 padmounted switches.

Figure 11: Padmounted Transformer Figure 12: Padmounted SF6-Insulated

Switch
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Padmounted Equipment Maintenance includes: visual inspection of pads and protective
bollards for damage or deterioration; visual inspection of the elevation of the pad in
relation to the grade; removal of overgrown vegetation that may be encroaching on the
pad; and a visual inspection and verification of equipment labels and safety signs. Visual
inspections focus on both the mechanical components (e.g. doors, locks, hinges,
handles, latches, and paint) and electrical components (e.g. terminations, bushings,
elbow connectors, transformer tank, primary and secondary switches, fuses,
disconnects, barriers, fault indicators, relays, oil levels). In addition, maintenance

includes thermographic scans and partial discharge testing of electrical connections.

The following additional maintenance activities are carried out for padmounted
switches:
e Batteries in SCADA switches are replaced once every three years;
e Gas levels are verified on units that are filled with SFe gas;
e Cable duct entries are inspected to ensure they are sealed, and ultrasonic testing
is conducted to identify any partial discharge; and
e Air-insulated switches that have significant dirt build-up on their insulators, show
evidence of tracking, or have exposed electrical terminations, are scheduled for

CO; cleaning.

CO; cleaning is performed as part of the Corrective Maintenance program®, to remove
dirt and other contaminants from the switch to prevent tracking, which can lead to an

arc flash and equipment failure.

6 Exhibit 4A, Tab 2, Schedule 4
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Toronto Hydro carries out the above noted activities on a three-year cycle for
padmounted transformers and annually for padmounted switches. Regular
maintenance cycles ensure Toronto Hydro is able to comply with applicable inspection

requirements’ and properly maintain padmounted equipment.

In addition to the above maintenance activities on padmounted equipment, since 2015,
Toronto Hydro started performing diagnostic testing on all newly installed underground
primary cables and cables at high risk locations (locations that exhibited underground
faults based on reliability data). The two most common types of cables installed in
Toronto Hydro’s underground system are Paper Insulated Lead-Covered (“PILC”) and

Cross-Linked Polyethylene (“XLPE”), as shown in Figure 13.

;{;.

Figure 13: Example of XLPE Cable (Left) and PILC Cable (Right)

Toronto Hydro has approximately 1,200 circuit kilometres of PILC cables, and 4,000

circuit kilometres of XLPE cable.

7 Supra note 1.
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Currently, age is used to determine appropriate replacement strategies for these cables.
Therefore, cable diagnostic testing provides a more accurate assessment of the
condition of underground cables, splices, joints, and terminations. It enables predictive
analysis and allows Toronto Hydro planners and engineers to effectively determine the

cables that are, or will be, at a high risk of failure.

Cable diagnostic testing is an accepted practice industry-wide and used in numerous
other electrical utilities in Canada and the United States. |IEEE 400-2012, IEC 60060, IEC
60085, and IEC 60502 are some of the standards that support and provide guidelines for
cable testing in the field. Diagnostic testing is expected to support the delivery of more
reliable service to customers, and allow more effective use capital allocation by
providing a stronger basis for informed underground project planning and prioritization.
Toronto Hydro will be focusing its testing on direct buried XLPE cable, which has the

highest rate of failure amongst underground cable installations.

The average useful life of padmounted transformers and switches are 35 and 30 years,
respectively. The expected life of underground cable varies by type and construction,
the expected life of XLPE cable is 25 years for direct buried installations, and 40 years for
concrete duct installations. The expected life of PILC cable is 75 years. Approximately
18 percent of padmounted transformers have reached or surpassed their expected
service life, while the padmounted switch population is significantly younger (none has
exceeded 30 years). Approximately 95 percent of the PILC and XLPE cable populations
(which were installed in the beginning in the early 1900s and 1950s, respectively)

targeted for cable testing have reached their expected useful lives.
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As padmounted transformers, switches, and cables age, the likelihood of failure
increases as a result of:
e Current surges, ingress of moisture, dirt, and salt leading to excessive corrosion,
mechanical damage, and the degradation of insulating barriers for equipment;
and

e Water treeing, electrical treeing, and insulation breakdown for cables.

In addition, cables will experience aging differently depending on the following factors:

e Manufacturing quality;

e Damage during installation and workmanship issues;

e Installation environment (e.g. areas with high moisture levels result in water
penetration of the insulation (or water treeing and cause insulation failure),

e Operating temperature and loading (e.g. higher loading and resulting
temperatures accelerate the aging process); and

e Ambient temperature of the installation environment (e.g. higher temperatures

accelerate the aging process).

As illustrated in Figure 14 below, Toronto Hydro’s maintenance activities identified over
4,000 padmounted equipment deficiencies per year on average between 2015 and
2017, and the number of deficiencies rose year-over-year. Identifying and addressing
these deficiencies (through the Corrective Maintenance and Reactive and Corrective
Capital programs) serve to mitigate a wide variety of safety, environmental and system
reliability risks.2 Mitigating these risks is particularly important given this equipment is

predominantly located in residential areas.

8 Supra note 5.
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Padmounted Equipment Deficiencies

6,000
5,000
4,000
3,000

2,000

Number of Deficiencies

1,000

2015 2016 2017

B Transformer M Switch

Figure 14: Padmounted Equipment Deficiencies Identified Between 2015 and 2017

An example of risk mitigation is promptly identifying a corroding enclosure as illustrated
in Figure 15 below. If not identified and addressed, corrosion (which may also be
present on internal components) can give rise to significant environmental, safety and
reliability risks. Through maintenance activities, Toronto Hydro also rectifies switches
with rusted coil springs (as shown in Figure 16 below), which may break during
activation and prevent the switch from opening and closing. If undetected, this

condition can result in an arc flash and endanger employees operating the switch.
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Figure 15: Padmounted Transformer Figure 16: Padmounted Switch with

with Surface Corrosion Rusted Coil Spring

Another example of risk mitigation is identifying and addressing excessive vegetation
growth near equipment. If unaddressed, overgrown vegetation not only hinders access
to the transformer during an emergency, but can also pose a safety and fire risk.
Electricity can arc or flashover to nearby vegetation, even without physical contact.

Figure 17 below illustrates an example of excessive vegetation growth.

Figure 17: Padmounted Transformer Requiring Vegetation Removal
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Transformers also require maintenance where locks, hinges, or warning signage have
been vandalized, broken, or removed. If unaddressed, these conditions can lead to
serious safety-related incidents if someone inadvertently comes into contact with

padmounted equipment.

Padmounted unit failures also impact Toronto Hydro’s system reliability, potentially
affecting anywhere from several residential and commercial customers (when a
transformer fails), to hundreds of customers in the case of a switch failure. When a
switch unit fails, multiple feeders can experience a power interruption, as switches
often act as a tie point for multiple feeders. Maintenance activities are designed to
mitigate the risk of such failures and ensure SCADA switches do not contain failed
batteries that render switches inoperable remotely. Between 2015 and 2017, the
distribution system experienced over 5,400 customer interruptions and 5,400 customer

hours of interruption annually due to failures of padmounted equipment.

Defective primary cables accounted for approximately 64 percent of all customer
interruptions and 67 percent of all customer hours of interruption for underground
equipment between 2015 and 2017. On average, over the same period, over 160
interruptions a year were related to defective underground primary cables, which
resulted in over 138,000 customers interrupted and 144,000 customer hours of

interruption annually.

Based on Toronto Hydro’s experience, when a cable fails once, repeated failures are
very likely. Cables prone to failure not only impact system reliability, but also entail

safety and environmental risks. Figures 18 depicts a leaking cable splice.
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Figure 18: Oil Leakage from Cable Lead Splice

6.2 Padmounted Equipment Maintenance Segment Costs
Toronto Hydro requires approximately $0.7 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 5 below provides the Historical

(2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.

Table 5: Padmounted Equipment Maintenance Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

ERULE Actual Actual Actual @ Bridge Bridge Test

Pad-mounted Equipment Maintenance 04 04 0.6 0.6 0.5 0.7

The 2020 proposed test year represents an increase of $0.3 million from the utility’s last
rebasing year (2015), $0.1 million from the most recent historical actual year (2017) and

an increase of $0.2 million from the bridge year (2019).
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6.3 Padmounted Equipment Maintenance Segment Year-over-Year Variance
Analysis

2015-2016 Variance Explanation

Costs in 2016 did not change over 2015 costs, as variances were minor and offsetting.

2016-2017 Variance Explanation

Costs in 2017 increased by $0.2 million over 2016. Increases are attributed to an
increase in padmounted transformers due for inspection (from 1,947 units in 2016 to

2,467 in 2017).

2017-2018 Variance Explanation

From 2017 to 2018, costs are not expected to change, with some variances being minor

and offsetting.

2018-2019 Variance Explanation

From 2018 to 2019, costs are expected to decrease by $0.1 million. This is attributed to
a decrease in the number of padmounted transformers inspected from 2,201 units in

2018 to 1,950 units in 2019.

2019-2020 Variance Explanation

From 2019 to 2020, costs are expected to increase by $0.2 million. This is attributed to
the introduction of scheduled diagnostic testing for underground primary cables in 2020
and an increase in the number of padmounted transformers inspected form 1,950 units

in 2019 to 2,102 units in 2020.
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7. CONTACT VOLTAGE SCANNING SEGMENT

7.1 Segment Description

Most of Toronto Hydro’s electrical distribution equipment is exposed to environmental
elements, including wide seasonal temperature variations and accumulation of dirt or
debris. This may result in the partial or total failures of electrical distribution
equipment, and can lead to live wires making contact with nearby structures (poles, bus

shelters, concrete housing etc.).

These issues create a public safety hazard known as contact voltage, which has the
potential to cause electric shock. A typical example of a contact voltage hazard is an
exposed secondary voltage wire in a sidewalk handwell or inside a street lighting pole
that energizes the sidewalk or pole. Contact voltage endangers the public, workers, and

pets that may come into contact with the energized surface.

The main activity in this segment is the use of a mobile scanning tool (i.e. a voltage
detection system) mounted onto a vehicle to scan for contact voltage throughout
Toronto Hydro’s service area. Data is collected and analyzed to determine the location
and nature of the fault. Based on the results, a repair crew is dispatched to further

investigate and eliminate the fault.

Scanning is conducted on the entire distribution system on a one year cycle. The mobile
scanning tool locates assets with contact voltages greater than 1 volt. Toronto Hydro
uses the Third Harmonic (“3HD”) as a guideline (as recommended by the IEEE Working
Group on “Voltages at Publicly and Privately Accessible Locations”) to prioritize
corrective action for stray voltages found. If a contact voltage equal to or greater than

10 volts is found, the scanning crew will identify and barricade the relevant area and
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1 remain on site until a follow-up emergency response crew arrives to make permanent
2 repairs. With respect to a contact voltage between 4.5 volts and 10 volts, the voltage
3 supply is disconnected and repairs are made immediately if the contact voltage was

4 found on a distribution asset. Notices are issued to affected parties if the contact

5  voltage was found on customer or third party owned equipment. Contact voltage

6 incidents less than 4.5 volts are reported to Toronto Hydro for review, and notices are
7  issued to affected parties (where the contact voltage was found on customer or third

8  party owned equipment).

10  Figures 19 below shows the volume of contact voltage incidents (>4.5 volts) identified
11 between 2015 and 2017.

12

Mobile Scanning Contact Voltage (CV) Hits > 4.5V
250

200
150
100

50

Number of Contact Voltage Hits

Total 2

m2015 m2016 m2017

13 Figure 19: Contact Voltage Hits (>4.5 V) (2015-2017)
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Traffic lights, bus shelters, street light poles, and handwells have been the primary
sources of contact voltages throughout the City of Toronto in recent years as shown in

Figure 20.

Mobile Scanning Contact Voltage Hits by Asset (2015-2017)

22%

35%

16%

10%
17%

= Traffic Light = Handwell = Bus Shelter = Streetlight = Other

Figure 20: Contact Voltage Hits by Equipment (2015-2017)

In Toronto, most cases of contact voltage occur during the winter months. Underlying
causes include aging infrastructure, freezing/thawing conditions, and vibrations at or

below grade (which can cause wires to dislodge).

Due to their inherent design deficiencies, handwells also contribute significantly to
contact voltage. They were the main driver in multiple stray voltage incidents in late
2009 that prompted Toronto Hydro to declare a Level IIl Emergency. Through the
Reactive and Corrective Capital program, Toronto Hydro spent over $14.3 million in

2010 and over $2.6 million in 2011 on contact voltage remediation work.
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Despite the handwell replacement work to date, contact voltage remains a risk for
pedestrians and pets in the City of Toronto. By scanning for contact voltages across the
city and addressing defective equipment through the Corrective Maintenance or
Reactive and Corrective Capital program, the number of contact voltage related safety

incidents can be reduced.

7.2 Contact Voltage Segment Costs
Toronto Hydro requires approximately $1.9 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 6 provides the Historical (2015-

2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.

Table 6: Contact Voltage Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

e Actual Actual Actual | Bridge @ Bridge Test

Contact Voltage - - 0.0 15 2.0 1.9

The 2020 proposed test year represents an increase of $1.9 million from the utility’s last
rebasing year (2015), a $1.9 increase from the previous historical actual year (2017) and

a decrease of $0.1 million from the bridge year (2019).

7.3 Contact Voltage Segment Year-over-Year Variance Analysis

Toronto Hydro has been carrying out contact voltage work since 2009 as part of a
contractual agreement (treated as a capital lease since 2011). The costs associated with
the lease will be fully amortized upon its expiration by the end of June 2018. Beginning

in July 2018, Toronto Hydro will continue this work as part of this segment.



Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 2

ORIGINAL

Page 34 of 34

2018-2019 Variance Explanation

Costs in 2019 are expected to increase by $0.5 million over 2018. This is attributed to
costs being fully amortized as of July 2018, therefore, costs in 2019 will be consistent

with historical spending levels.

2019-2020 Variance Explanation

Costs in 2020 are expected to decrease by $0.1 million remaining consistent with
historical spending levels. This is driven by the net result of inflationary pressures and a

slight decrease in the volume of contact voltage work.
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PREVENTATIVE AND PREDICTIVE STATION MAINTENANCE

1. OVERVIEW

Table 1: Preventative and Predictive Station Maintenance Program Summary

2015-2017 Average Annual Cost (SM): 5.5 2020 Cost (SM): 5.6
Segments:

e Customer Location Maintenance
e Station Inspections and Auxiliary Equipment Maintenance
e Station Switchgear Maintenance
e Station Equipment Maintenance

Outcomes: Reliability, Environment, and Safety

The Preventative and Predictive Station Maintenance program (the “Program”)
addresses maintenance activities on Toronto Hydro’s: (i) station assets; and (ii) assets
located at customer-owned buildings or dedicated areas on customer premises. This
Program involves inspection and maintenance tasks typically conducted on a fixed cycle
and inspection of equipment for predetermined conditions indicative of a potential
failure. The activities comprising the individual segments in this Program are focused on
preserving and maximizing an asset’s performance over its expected useful life while

mitigating a wide variety of system risks.

This Program is also designed to minimize overall costs and account for other factors
such as the safety of Toronto Hydro’s work crew and the public and ensures compliance
with statutory and regulatory requirements.! The Station Maintenance program is

comprised of the following four segments:

1 Ontario Energy Board, Distribution System Code, (Toronto: Ontario Energy Board, 2017), at Appendix C [“DSC"].
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e Customer Location Maintenance: A subset of Toronto Hydro’s customers is
supplied by electrical equipment such as transformers and switches located
within customer-owned buildings (vaults) or dedicated areas on customer
premises. The activities in this segment are aimed at inspecting and maintaining
these equipment.

e Station Inspections and Auxiliary Equipment Maintenance: This segment
focusses on two sets of work: (i) the periodic inspection of all Transformer
Stations (“TS”)? and Municipal Stations (“MS”) and associated equipment; and (ii)
maintenance of auxiliary equipment housed or used at stations, including
station batteries, air compressors, and testing equipment.

e Station Switchgear Maintenance: This segment includes the testing and
maintenance of Toronto Hydro owned switchgear units and circuit breakers
located at TSs and MSs across the utility’s service territory.

o Station Equipment Maintenance: This segment oversees and maintains
equipment located at all of Toronto Hydro’s 36 TS and 149 MS locations,

including 235 station transformers.

The proposed 2020 expenditure for this Program is based on historical levels of
approximately $5.6 million. By preserving and maximizing the performance of station
assets and assets located in customer-owned buildings, this Program contributes to
maintaining safety and the environment, and overall system reliability at reasonable

costs to Toronto Hydro’s customers.

2 Transformer stations are points of power supply from Hydro One Networks Inc. (“Hydro One”) transmission system
which step down supply voltages.
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2. OUTCOMES AND MEASURES

Table 2: Preventative and Predictive Station Maintenance Program Outcomes and

Measures Summary

Reliability

Contributes to maintaining existing levels of system reliability
(SAIDI/SAIFI) by inspecting station assets for deficiencies in
compliance with the Ontario Energy Board’s (“OEB”) Distribution
Systems Code (“DSC”).

Environment

Operate in an environmentally responsible manner and reduce the
environmental impact of Toronto Hydro’s distribution system by
proactively identifying station equipment (i.e. transformers)
exhibiting signs of oil deficiencies for replacement and minimizing
the likelihood of an oil spill into the environment.

Safety

Contribute to Toronto Hydro’s public safety performance (as
measured by the OEB distributor scorecard safety metrics),
employee safety performance, and compliance with applicable
safety requirements (including Ontario Regulation 22/4, the
Ontario Fire Code®, and the Occupational Health and Safety Act) by
proactively performing inspections to reduce the risk of asset
failures that may otherwise endanger the general public and
Toronto Hydro crews (e.g. failure of a vault transformer, station
power transformer or switchgear which can result in a fire).

3. PROGRAM DESCRIPTION

The Preventative and Predictive Station Maintenance program funds maintenance

activities in respect of: (i) Toronto Hydro’s station assets; and (ii) Toronto Hydro’s assets

located at customer-owned buildings or dedicated areas on customer premises. This

Program involves inspection and maintenance tasks typically conducted on a fixed cycle

and inspection of equipment for indications of potential failure. The activities

3 Ontario Regulation 213/07 made under the Fire Protection and Prevention Act, 1997, S.0. 1997, C. 4 [“Ontario Fire

Code”].
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comprising the individual segments in this Program are focused on preserving and

maximizing an asset’s performance over its expected useful life while mitigating a wide

variety of system risks. This Program is also designed to minimize overall costs and

account for other factors such as the safety of Toronto Hydro work crews and the public

and ensure compliance with statutory and regulatory requirements.

Maintenance activities in this Program include inspections to assess the condition of

customer location building vault structures and the equipment housed inside (including

transformers, switches and cables), as well as inspections of station facilities and station

assets (including power transformers, switchgear and auxiliary station equipment). The

Station Maintenance program is comprised of the following four segments:

Customer Location Maintenance: A subset of Toronto Hydro’s customers is
supplied by electrical equipment such as transformers and switches that are
located within customer-owned buildings (vaults) or dedicated areas on
customer premises. The activities in this segment are aimed at inspecting and
maintaining these equipment.

Station Inspections and Auxiliary Equipment Maintenance: This segment funds
two types of work: (i) periodic inspection of all TSs and MSs and the associated
equipment; and (ii) maintenance of auxiliary equipment housed or used at
stations including station batteries, air compressors, and testing equipment.
Station Switchgear Maintenance: This segment includes the testing and
maintenance of Toronto Hydro owned switchgear units and circuit breakers
located at TSs and MSs across the utility’s service territory.

Station Equipment Maintenance — This segment overseas and maintains
equipment located at all of Toronto Hydro’s 36 TS and 149 MS locations,

including 235 station transformers.
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Detailed descriptions of the segments are provided in sections 5-8 below.

4. PROGRAM COSTS

Toronto Hydro requires approximately $5.6 million each year to to support the efficient

and effective execution of the segments in the Station Maintenance program. Without

this level of funding, Toronto Hydro could be exposed to a number of risks.

e Reduced ability to comply with applicable legislative and regulatory

requirements such as the OEB'’s Distribution System Code, Ontario Fire Code and

Occupational Health and Safety Act requirements.
e Increased frequency of station equipment malfunctions or failures due to

unidentified deficiencies or lack of maintenance leading to increased:

o public safety risks from deficiencies at station access points and other

security infrastructure

o environmental risk from oil leaks resulting from unidentified equipment

deficiencies such as transformers and cables, and
o reliability risks from the failure of station backup battery systems

operating as required during power interruption

Table 3 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for each of the Program’s segments.

Table 3: Stations Maintenance Program Expenditures by Segment ($ Millions)

Segment 2015 2016 2017 2918 2919
Actual Actual Actual Bridge Bridge
Customer Location Maintenance 26 14 12 1.2 1.1
Station Inspections and Auxiliary Equipment Maintenance 1.0 0.9 1.0 0.9 0.9
Station Switchgear Maintenance 1.7 22 26 2.6 2.9
Station Equipment Maintenance 0.3 0.8 0.7 0.7 0.8

Total 5.6 5.3 5.6 5.4 5.6

2020
Test

1.1
1.0
2.6
0.9
5.6
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4.1 Cost Drivers
The 2020 test year cost forecast represents an increase of under $0.1 million on the
most recent historical actual year (2017), and a decrease of less than $0.1 million from

the bridge year (2019).

Year-over-year expenditures in this Program has been relatively stable. Minor variations
have been largely attributed to:

e Management decision in 2016 following the oil testing pilot program for the
Customer Location Maintenance Segment (see Customer Location Segment
section below for further details).

e Variation in the number of equipment maintained. For example, Toronto Hydro
is currently able to maintain more station equipment than in past years due to
improvements in managing work execution risks and by coordinating station
outages on a four-year maintenance cycle. This has enabled Toronto Hydro work
crews to maintain all equipment units at a station at once, without the need for

multiple planned outages.

4.2 Cost Control and Productivity Measures

4.2.1 Cost Management

As explained in detail in the general productivity discussions, certain maintenance
activities require an outage to create a safe work zone in accordance with Toronto
Hydro’s Work Protection Code.* Initiatives undertaken in 2016 included the
development of an annual feeder scheduling program and enhanced work coordination

to allow crews to carry out more maintenance work per outage. This initiative improved

4 Exhibit 1B, Tab 2, Schedule 1
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maintenance accomplishments for activities requiring an outage and reduced costs

resulting from doing fewer switching and isolations for maintenance.

4.2.2 Productivity

Toronto Hydro has placed significant emphasis on achieving greater output for the same
or reduced input in each of the segments within the Preventative and Predictive Station
Maintenance program. In an effort to achieve greater productivity, Toronto Hydro has
recently undertaken an overhaul and recertification process for all Reliability Centered
Maintenance (“RCM”) studies and have adjusted maintenance tasks and frequencies
that are based on RCM, Condition-Based Maintenance and continuous improvement
principles. Examples of these adjustments include:

e Beginningin 2015, Toronto Hydro updated all inspection forms for its
distribution equipment to capture greater details about substandard conditions
found during inspections (such as the location and extent of an oil leak or
corrosion on a transformer). This update allowed Toronto Hydro to improve its
processes in prioritizing and determining the appropriate corrective action for
each deficiency, so as to more effectively mitigate public and employee safety,
environmental, system reliability, and financial risks.

e Implementing “find and fix” protocols whereby crews that identify minor asset
deficiencies address the deficiencies by replacing them onsite as opposed to only
logging the deficiencies for the Corrective Maintenance program.®

e [ssuing longer-term inspection maintenance contracts to third party service
providers help keep unit costs stable and increases service quality levels over

time as retaining the same service provider increases service provider

5 See Exhibit 4A, Tab 2, Schedule 4.
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experience and familiarity with identifying deficiencies on Toronto Hydro’s
distribution system.

e Introducing new tools or making greater use of technology such as Infrared
Thermography, Electronic Maintenance Sheets, Furan Sampling, Double Testing,
Dissolved Gas Testing, Online Partial Discharge Testing, and Enhanced Battery

Testing.

The following sections discuss the drivers of each of the segments that make up the

Preventative and Predictive Station Maintenance program.

5. CUSTOMER LOCATION MAINTENANCE SEGMENT

5.1 Segment Description

A subset of Toronto Hydro’s customers are supplied by electrical equipment such as
transformers and switches that are located within customer-owned buildings (vaults) or
dedicated areas on customer premises. These sites are found in or adjacent to
industrial or commercial buildings, hospitals, schools, apartments, and condominiums,

and are secured to prevent unauthorized access to energized equipment.

The equipment contained in these sites is typically owned by Toronto Hydro and
requires regular inspection and maintenance. Where the equipment is not owned by
Toronto Hydro, it is nevertheless necessary to conduct switching operations at the
location. As a result, on-site inspections are required to ensure ongoing operability and
safety. There are approximately 5,380 customer-owned locations where Toronto Hydro

must maintain or inspect equipment.
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Of the 5,380 customer-owned locations, approximately 4,645 contain Toronto Hydro-
owned equipment, including over 12,000 transformers. For maintenance purposes,
these 5,380 locations are divided into two subsets based on customer load
requirements: (i) Customer Building Vaults, which possess transformation capacity less
than 2,000 kVA; and (ii) Customer Substations, which have transformation capacity of

2,000 kVA or above.

Toronto Hydro maintains Customer Building Vaults on a three-year cycle, in compliance
with the OEB’s Minimum Inspection Requirements (Appendix C of the DSC).
Maintenance of Customer Building Vaults includes a visual inspection of the vault and
equipment, thermographic scans and partial discharge testing of all electrical equipment
and connections to detect thermal anomalies and corona, and general cleaning to
reduce contamination build-up and electrical tracking. Deficiencies that are noted
during inspections are either addressed immediately or subsequently addressed
through corrective maintenance. The condition of the customer’s civil structure is also
assessed and any identified deficiencies are communicated to the customer for

remediation.

Customer Substations are inspected annually and maintained every four years.
Inspections ensure that ventilation, access, and drainage systems are operating as
required and that equipment is not leaking, defective, or corroded. Maintenance
includes visual inspections, thermographic scans, functional tests, oil testing, and

general cleaning. Toronto Hydro maintains a total of 411 Customer Substations.

Through Customer Location Maintenance, Toronto Hydro identifies deficiencies in

electrical equipment and verifies the integrity and security of the structures that house
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the equipment at Customer Building Vaults and Customer Substations. Identifying and
addressing deficiencies minimize the likelihood of equipment failure, mitigating risks
relating to public and employee safety, the environmental, financial impact, and system
reliability. As illustrated in Figure 1 below, since 2015, Toronto Hydro has identified on
average over 7,000 deficiencies at Customer Locations each year. These deficiencies are

addressed as part of the Corrective Maintenance and Reactive Capital programs.

Customer Location Deficiencies

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

Number of Deficiencies

2015 2016 2017

W Customer Building Vault B Customer Station

Figure 1: Customer Location Deficiencies Identified Between 2015 and 2017

Specific examples of deficiencies identified and their associated risks include:
e Dirty vaults that require cleaning to reduce the risks of flashover caused by
contamination build-up and premature equipment failure, which can result in
injury to employees, customers and members of the public that are near these

vaults, as well as property damage;
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e Corrosion of equipment, locks and doors (as illustrated in Figure 2 below), which
can result in unauthorized entry and pose a safety risk if individuals make
contact with energized equipment;

e OQil leaking from cables or transformers (as illustrated in Figure 3 below), which
if not addressed in a timely manner, can result in oil entering the drainage
system and potentially spilling into environmentally sensitive areas;

e “Hot spots” on equipment identified using a thermographic cameras before
excessively high temperatures cause burnt insulation and electrical faults, which
pose serious safety risks (e.g. vault fire); and

e Degradation of a transformer’s insulating oil properties due to the
concentrations of certain gases (e.g. hydrogen, carbon monoxide, methane, and
acetylene), which can be identified via transformer oil testing as indications of

an elevated risk of transformer failure.

Beyond inspections of the electrical equipment, Customer Location Maintenance
activities include inspections of the civil infrastructure housing the equipment. Such
civil infrastructure is owned by Toronto Hydro’s customers, who are responsible for
repairs. Nevertheless, it is prudent for Toronto Hydro to continue inspections and issue
follow-up Customer Action Forms given the risk that customers may fail to carry out
necessary repairs in a timely manner. It is not uncommon for structural elements to be
in poor condition to the point that walls (as illustrated in Figure 4 below) and roofs are

at risk of collapsing on Toronto Hydro’s equipment.

In addition, improperly maintained landscaping and vegetation at or near outdoor
customer locations can pose safety risks (e.g. vegetation becoming energized and

possibly catching fire) and prevent Toronto Hydro crews from entering the sites to carry
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1 outrequired work (as illustrated in Figure 5 below). Such serious deficiencies are

2 communicated to customers so that they can be addressed.

Figure 4: Cracked Walls Figure 5: Vegetation Overgrowth

NI
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By preventing equipment failures and non-electrical deficiencies, Customer Location
Maintenance activities also prevent power interruptions. A failure at a Customer
Building Vault will typically impact one or more customers for a prolonged period of
time depending on the type of failure. Failures at Customer Substations have a greater

impact as more than 2,000 kVA of load may be interrupted for similar durations.

Through premises and equipment safety inspections, Toronto Hydro also manages the
risk of equipment failure at Customer Locations involving all customer-owned civil and
electrical equipment. Even though the assets are not owned by Toronto Hydro, an
equipment failure at such location will still have an impact on system reliability,
especially if the customer’s protection equipment is not coordinated with the

distribution system’s protection devices or if the customer’s equipment fails to operate.

Toronto Hydro crews may also be required to perform switching operations at these
locations in contingency situations to protect the customer’s equipment and provide an
alternate source of power. Manual switching can pose significant risks to employees
and as a result, it is important that Customer Locations remain safe and accessible for
purposes of field response by utility crews during emergency situations. Toronto Hydro

inspects over 770 of these locations annually.

5.2 Customer Location Maintenance Segment Costs
Toronto Hydro requires approximately $1.1 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 4 provides the Historical (2015-

2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 3

ORIGINAL

Page 14 of 41

Table 4: Customer Location Maintenance Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

Segment Actual Actual Actual Bridge Bridge Test

Customer Location Maintenance 26 14 1.2 1.2 1.1 1.1

The 2020 test year costs associated with this segment are projected to be $1.1 million
which represents a decrease of $1.5 million from the utility’s last rebasing year (2015),
$0.1 million reduction from the most recent historical actual year (2017) and no change

relative to the bridge year (2019).

5.3 Customer Location Maintenance Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

In 2015, Toronto Hydro conducted an oil testing pilot to obtain more data about the
health of transformers and improve asset renewal plans for customer owned locations.
The results of the pilot showed it is more efficient to target only customer locations
without load break switches, and with loads greater than or equal to 2,000 kVA. This
approach minimizes reliability impacts, as an outage is required to safely take an oil
sample, and in many instances, it would be costly or not possible to isolate a location.

This change accounts for most of the $1.2 million cost reduction in 2016.

2016 — 2017 Variance Explanation

The reduction of $0.2 million expenditures between 2016 and 2017 is primarily
attributable to an approximately 13 percent reduction in the number of units requiring

inspection in 2017.

2017 — 2018 Variance Explanation

There are no variances between 2017 and 2018 expenditures.
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2018 — 2019 Variance Explanation

Variances in expenditures from 2018 to 2019 are primarily attributable to variations in

the number of units inspected and maintained annually.

2019 — 2020 Variance Explanation

There is no material variance forecast for this period. Toronto Hydro’s planned 2020

expenditures align in general with historical expenditures and equal those of 2019.

6. STATION INSPECTIONS AND AUXILIARY EQUIPMENT MAINTENANCE SEGMENT
6.1 Segment Description
Toronto Hydro owns equipment at 36 TSs and 149 MSs throughout the City of Toronto.
Equipment is located either inside buildings or outside in fenced yards. The Station
Inspections and Auxiliary Equipment Maintenance segment funds the following two
categories of work:

e Periodic inspections of all TSs and MSs and the associated equipment; and

e Maintenance of auxiliary equipment housed or used at stations including station

batteries, air compressors, and testing equipment.

Figures 6 and 7 show a typical MS found in a residential neighbourhood, and Figure 8

shows a TS yard.
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Figure 6: Residential Area MS (front view) Figure 7: Residential Area MS (rear

view)

Figure 8: The Station Yard at Cavanagh TS

Periodic inspections of stations are conducted either monthly or semi-annually. During
semi-annual inspections, crews look for any signs of transformer oil leaks, confirm
transformer cooling fan operation, check battery electrolyte levels, verify the condition
of equipment alarms, and look for any visual signs of equipment deterioration or
imminent failure. In addition, adjustments to heating and ventilation systems are
performed during the spring and fall to ensure assets are protected from damage due to
temperature (e.g. turning on or turning off control cabinet heaters) and in the fall, oil

samples are collected from power transformers for testing. During monthly inspections,
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crews also look for deficiencies in station fences, gates, doors, building walls, roofs,

danger signs, and lighting.

In addition to inspections, maintenance of station auxiliary equipment is performed.

This equipment provides a support or service function and can be described as being

peripheral to station power and protection and control equipment. Station auxiliary

equipment includes: (i) Battery Banks; (ii) Station Protection Systems; (iii) Station

Compressed Air Systems; and (iv) other miscellaneous station apparatus, including

station buses, specialized environmental protection systems, and testing equipment.

This equipment is described as follows:

Battery Banks: The protection and control equipment in stations is powered by
a DC supply from battery banks that are similar to those depicted in Figure 9
below, and are charged by station rectifiers (chargers). Stations typically have
lead-acid or nickel cadmium batteries. Specialized inspections and tests on these
battery banks are conducted every six months for MS and monthly for TS and
include cleaning, measurements of specific gravity, voltage, electrolyte level, and
temperature, inspection for corrosion on terminals, connections, battery racks
and cabinets, and load cycle testing.

Station Protection Systems: TS and MS stations are equipped with alarms to
monitor and ensure proper functioning of various assets in stations including
buildings, batteries, compressors, switchgear, and service transformers.
Maintenance includes assessing the physical and mechanical conditions of the
alarms and coordinating with the control room to perform functional tests. This
work is carried out on a one year cycle.

Compressed Air Systems: These systems are required to supply dry compressed

air for the operation of air blast circuit breakers as depicted in Figure 10. Air
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blast circuit breakers use compressed air to open their arcing contacts, and to
extinguish the electrical arc that forms during breaker operation. There are

approximately 20 air compressors used in Toronto Hydro’s 4.16 kV and 13.8 kV

stations. These assets are inspected and maintained twice a year.

Figure 9: Station Battery System at Figure 10: Air Compressor System
George and Duke MS

Station Inspections and Auxiliary Equipment Maintenance are undertaken to address
two broad sets of needs: (i) the need to mitigate the risks posed by deficient or failed
equipment and components, including public and employee safety, environmental,
financial, and system reliability risks; and (ii) the need to ensure compliance with
applicable regulatory requirements such as the Ontario Fire Code and the Occupational

Health and Safety Act.

6.1.1 Station Inspections
During 2015-2017, Station Inspections identified over 1,400 deficiencies on average

annually. ldentified deficiencies were addressed through the Corrective Maintenance
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program,® or equipment replacement programs as discussed in the Stations Renewal

program.’

From a safety perspective, deficiencies at stations within urban and residential settings
can pose significant risks. For example, deficiencies at access points such as gates,
doors, fences, signs, and other security infrastructure can result in a station becoming
accessible to the general public. Such deficiencies can arise due to structural
degradation or other common causes including vandalism and wildlife, and can
contribute to risk of injury to the general public. Frequent inspections are critical to

maintaining secure station sites in a densely populated environment.

From an employee safety perspective, inspections identify deficiencies with station
safety features such as alarms, emergency lightning, burn kits, eyewash stations, first
aid kits, and fire extinguishers. This equipment is critical in protecting employees during
emergency situations such as station fires. Inspections also enable Toronto Hydro to
remain compliant with the Ontario Fire Protection and Prevention Act which requires,

among others, fire extinguishers to be inspected monthly.2

From an environmental perspective, inspections allow for the identification of
equipment that is leaking oil (an example of a leaking transformer is depicted in Figure
11). Leaking transformers or cables pose environmental risks, where oil can enter
waterways, ground water and potentially sensitive ecological areas. Frequent

inspections can identify signs of oil leaks, which can indicate assets that are at risk of

6 Supra note 5.
7 Exhibit 2B, Section E6.6
8 Ontario Fire Protection and Prevention Act, 1997, S.0. 1997, c. 4



1

2

10

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 3

ORIGINAL

Page 20 of 41

failing. Based on such findings, Toronto Hydro can address the leak and prevent

'u
1

!

equipment failures.

Figure 11: Oil Leak on a Station Transformer

Inspections also identify vegetation concerns and damage to grading and landscaping as
depicted in Figure 12. Failure to address these deficiencies can result in customer
complaints, damage to stations (i.e. due to poor drainage), and safety risks for
employees including accessibility risks from vegetation overgrowth and slip-and-fall risks

from poor landscaping.
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Figure 12: Damaged Landscaping

In addition to identifying deficiencies to mitigate safety and environmental risks, Station
Inspection work involves the oil sampling and testing of power transformers in order to
mitigate financial and system reliability risks. Industry-standard oil tests are performed
to identify poor conditions and abnormalities that cannot otherwise be detected
without a complete disassembly of the transformer. Such tests include: (i) Dissolved
Gas Analysis; (ii) Furan analysis; and (iii) tests for acid levels, moisture levels, and other

oil quality attributes.

Oil testing is particularly valuable because it allows Toronto Hydro to identify
transformers that may be at a high risk of failure and to schedule corrective action such
as oil reclamation or replacement before a catastrophic event occurs. Consequences of
such an event can include oil spills, fire, emergency response, substantial equipment

replacement costs, and a prolonged power interruption.

6.1.2 Auxiliary Equipment Maintenance
As discussed above, Auxiliary Equipment Maintenance is performed to mitigate a variety

of risks. Maintenance of station backup battery systems reduces the risk that a station’s
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protection and control system will not operate as required during a power interruption.
During such an event, the system’s DC power source allows all station protection and
control equipment to function and communicate normally. Loss of the backup power
supply can have consequences ranging from loss of communication and remote
operation capability, to failure of a protecting device to function posing both safety and

system reliability risks.

Maintenance of protection systems ensures the operability and dependability of alarms
at station facilities so that Toronto Hydro can be notified and proactively respond to
defective equipment before they lead to failure, which in turn can pose safety,

environmental, and system reliability risks.

Maintenance of compressed air systems are designed to ensure that air blast circuit
breakers are available to operate as designed when required. Without a certain
pressure and volume of compressed air available, the circuit breakers will not close or
trip. Failure to operate during fault conditions will expose employees to the risk of
severe burns from arc flashes. When this occurs, protection devices upstream of the
circuit breaker would need to operate resulting in outages to a far greater number of
customers than would otherwise occur. For example, the failure of an air blast circuit
breaker to clear a fault in July 2012 at George MS and Duke MS resulted in interruptions
to 6,500 customers for nearly eight hours. Replacement costs for an air blast circuit
breaker can range from $60,000 to $200,000 depending on factors including breaker
type, voltage rating, and location. Maintenance tasks that mitigate the risks described
above include inspections of all components for deficiencies, cleaning of filters,
replacement of pressure relief valves and pump-up time testing which is used to

determine their correct operation.
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6.2 Station Inspections & Auxiliary Equipment Segment Costs
Toronto Hydro requires approximately $1.0 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 5 below provides the Historical

(2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.

Table 5: Station Inspections & Auxiliary Equipment Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

S Actual Actual Actual Bridge Bridge Test

Station Inspections and Auxiliary Equipment Maintenance 1.0 0.9 1.0 0.9 0.9 1.0

The test year (2020) costs associated with this segment are projected to be $1.0 million
which are equal to the utility’s last rebasing year (2015), and the most recent historical

actual year costs (2017), and are $0.1 million lower than the bridge year (2019).

6.3 Station Inspections & Auxiliary Equipment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

Expenditures under this segment have remained relatively stable during 2015 and 2016,
with no material variances. Toronto Hydro anticipates this trend will continue into

2020.

2016 — 2017 Variance Explanation

Expenditures under this segment have remained relatively stable during 2016 and 2017,
with no material variances. Toronto Hydro anticipates this trend will continue into

2020.

2017 — 2018 Variance Explanation

There is no material variance forecast for this period.
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2018 — 2019 Variance Explanation

There is no material variance forecast for this period.

2019 — 2020 Variance Explanation

There is no material variance forecast for this period. Planned expenditure for 2020 is

$1.0 million and is consistent with historical expenditures.

7. STATION SWITCHGEAR MAINTENANCE SEGMENT

7.1 Segment Description

Station Switchgear Maintenance includes testing and maintenance of Toronto Hydro’s
switchgear units and circuit breakers that are located at TSs and MSs across the utility’s
service territory. A switchgear unit is a combination of switching devices and their
associated controls, measuring, protection, and regulating equipment. Assemblies of
these devices and equipment, with associated interconnections, accessories, enclosures
and supporting structures, are found at Toronto Hydro’s distribution stations. There are
approximately 250 switchgears installed within the distribution system and they

collectively contain over 1,800 circuit breakers.

Switchgears and circuit breakers must operate quickly and reliably when an electrical
interference or equipment failure causes a fault on the distribution system. Switchgear
maintenance activities mitigate the risk that the equipment will malfunction during a
contingency, failing to protect the downstream feeders and equipment and possibly
leading to a safety incident involving the public or Toronto Hydro employees.
Maintenance is particularly critical for the fleet of switchgear owned by Toronto Hydro,
as many circuit breakers have surpassed their expected lives and rely on obsolete

technology such as brick and mortar enclosures, non-arc resistant interrupting devices
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(e.g. air blast or air magnetic circuit breakers), and electromechanical relays with no

supervisory feedback or control.

Toronto Hydro owns and maintains two types of switchgears:
e The exposed bus type, used mainly for outdoor installations; and
e The enclosed type, further subdivided into metal clad, metal-enclosed, and brick

structures, which are mainly used for indoor installations.

Examples of switchgear are illustrated in Figure 13 below.

Figure 13: (Left) Outdoor Enclosure Housing Metal clad Switchgear. (Right) Indoor

Metal clad Switchgear

Station Switchgear Maintenance includes three sets of activities.

1) Circuit Breaker Maintenance: Circuit breakers (Figure 14) use various mediums
to extinguish the electric arc that forms during an interruption operation.
Toronto Hydro owns the following types of circuit breakers: air magnetic, air
blast, Sulphur Hexafluoride (SFs), oil, and vacuum units, which are maintained

every four years. Circuit breaker maintenance work includes a visual inspection
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and verification of the integrity of the mechanical and electrical components in

circuit breakers, functional testing of the unit, and replacement of worn

components.

Figure 14: (Left) KSO Qil Circuit Breaker, (Right) Vacuum Circuit Breaker

Protection & Control (“P&C”) Maintenance: P&C equipment maintenance
includes inspection and testing of sensing devices and relays that monitor the
magnitude and flow of electrical power. In the event of a fault on the
distribution system, the protective relays detect the fault and trigger
interrupting devices, such as circuit breakers, to operate and isolate the circuit,
protecting the system from further damage. A protective relay system has to be
periodically tested and verified to ensure that the system remains protected, the

settings are appropriate for the current state and loads, and a failure event does
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not result in cascading outage events. More specifically, maintenance activities
involve verifying the AC voltage and current to the fault detecting relay, testing
the operating characteristics of the relay, validating relay settings, verifying the
operation of auxiliary relays, and verifying output functions such as alarms and

annunciations. This equipment is maintained every four years.

3) Thermography and Ultrasonic Testing: A thermographic scan of a switchgear
unit provides Toronto Hydro with an advanced warning of developing electrical
faults by identifying thermal anomalies on the equipment. Ultrasonic testing
identifies high-frequency noise associated with surface tracking and corona,
which are also indicators of impending failure. All load break switches,
disconnect switches, and bolted electrical connections undergo thermographic

scans and ultrasonic tests every four years.

Maintenance activities are designed to reduce the likelihood of switchgear or breaker
failure and to mitigate the associated risks. One way that this is accomplished is by
identifying deficiencies that can lead to common switchgear failure modes. These
deficiencies include worn components, loose connections, degradation, corrosion, and
contamination. Examples of these are shown in Figures 15 and 16, which illustrate a

corroded switchgear enclosure and pest infestation inside an outdoor switchgear.
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Figure 15: Rusted Switchgear Enclosure Figure 16: Pests Inside Outdoor

Switchgear

Figure 17 below shows an example of an internal arc fault, which can be destructive and
pose a risk of injury because of the energy levels reached within the confined

compartment.

Figure 17: Impact of Internal Arc Fault in a Switchgear
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As illustrated in Figure 18 below, Toronto Hydro has identified on average 700

deficiencies on switchgear assets each year since 2015.

Station Switchgear Deficiencies

900
800
700
600
500
400
300
200
100

Number of Deficiencies

2015 2016 2017

Year

Figure 18: Switchgear Deficiencies Identified Between 2015 and 2017

The likelihood of deficiencies existing and leading to a failure increases as switchgear
and breakers age and approach their end-of-life. The average expected lives of

switchgear enclosures and circuit breakers are 50 and 45 years, respectively.

Approximately 28 percent of Toronto Hydro’s switchgear and outdoor TS circuit
breakers have surpassed their expected useful life. Of particular concern are the high
numbers of air magnetic, air blast, and oil breakers that have exceeded their expected
life. The likelihood of failure increases for these assets due to wear and tear caused by

high occurrences of operations, contamination, loose connections, and corrosion.
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Toronto Hydro’s Asset Condition Assessment® indicates that over 40 percent of the
population of switchgear have moderate to material deterioration and are at an
increased likelihood of failure. A failure of one of these assets has the potential to lead
to a catastrophic fire, release harmful contaminants into the environment (e.g. oil spills,
combustion by-products), and safety risks in the form of debris or arc-flashes that can
cause injury and property damage. The replacement of worn and corroded
components, the alignment of switch blades, the lubrication of switches, and the
removal of dirt and other contamination during maintenance mitigates the risk of
failures and associated employee safety, financial, environmental, and system reliability

risks that are associated with switchgear failure.

An example of a catastrophic station failure occurred at Station J in East York in 2009.
The station was over 50 years old at the time, and a fire broke out following a
switchgear failure and subsequent fault. The switchgear had surpassed its expected life
and the fault resulted in the destruction of Station J. Maintenance, including
thermographic scans and ultrasonic tests, serves to prevent similar occurrences by
detecting defective components (e.g. closing coil, pallet switch, closing spring, and relay
systems) and incipient faults in loose connections, contacts, and insulators that could
develop into a catastrophic failure from the failure of a protection and control asset to

operate and clear a fault.

The financial consequences of failures of switchgear and circuit breakers are also
significant. The replacement of a circuit breaker can exceed $100,000 and approach S1

million depending on various factors including breaker type, voltage rating, and location.

9 Exhibit 2B, Sections D1 & D3
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The total replacement cost of a transformer station switchgear, including the costs of
the enclosure and circuit breakers, is approximately $S6 million. These costs significantly
exceed the annual cost of switchgear maintenance activities. As such, the prevention of
even one catastrophic failure over a multi-year period will offset the planned

maintenance expenditures during the period.

In addition to mitigating safety, environmental, and financial risks, Switchgear
Maintenance provides customer value by mitigating system reliability risks. A failure of
station switchgear or a circuit breaker can result in a large number of customer
interruptions and long interruption durations. During the 2015-2017 period, Toronto
Hydro experienced seven incidents on average annually that were related to switchgear
failures, which resulted in over 6,000 customers impacted and 7,000 customer hours of

interruption annually on average.

Not all switchgear failures are catastrophic in nature and some are as small as the failure
of a breaker to open and close. Nevertheless, these failures impact system reliability, as
protection systems are designed to coordinate with each other, with the intent of
isolating the fault or failure to the smallest possible area within the distribution system.
If a protection device were to fail to function, a protection device located further
upstream would operate. Such a scenario results in outages impacting greater numbers
of customers and system assets as well as increasing the safety risks to employees and
members of the public in proximity to the stations. Failure of protection devices on the
distribution system could also result in the fault migrating to the transmission system,
leading to even larger outages. Maintenance tasks are designed to ensure protection
devices operate as designed. During maintenance, crews verify and correct improper

settings onsite, including: (i) verifying that the voltage and current settings on the fault
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detecting relays are correct for the system element being protected; (ii) verifying that
the operating characteristics of the fault detecting relays are correct for the applied
setting; and (3iii) verifying that the operation of auxiliary relays and output functions,

such as circuit breaker tripping and annunciation, are correct.

7.2 Station Switchgear Maintenance Segment Costs
Toronto Hydro requires approximately $2.6 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 6 below provides the Historical

(2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.

Table 6: Station Switchgear Maintenance Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

S Actual Actual Actual Bridge Bridge Test

Station Switchgear Maintenance 1.7 22 26 2.6 29 2.6

The test year (2020) costs associated with this segment are projected to be $2.6 million
which represents an increase of $0.9 million from the utility’s last rebasing year (2015),
no change from the most recent historical actual year (2017), and a reduction of $0.3

million from the bridge year (2019).

7.3 Station Switchgear Maintenance Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

The 2015-2016 variance is attributed to the optimization of station maintenance cycles.
Station outages are currently coordinated on a four-year cycle; whereas in the past,
certain equipment at stations were maintained on varying cycles such as every three
years and eight years. This optimization has allowed Toronto Hydro work crews to

maintain all station equipment units at once, without the need for multiple planned
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outages. This change resulted in a $0.5 million increase in expenditures from 2015 to
2016 to allow Toronto Hydro to maintain more breakers (an increase of 27 percent in
2017 from 2015 levels). Toronto Hydro maintained 304 circuit breakers in 2015, as
compared to 378 in 2016.

2016 — 2017 Variance Explanation

Variances in expenditures from 2016 to 2017 are primarily attributable to variations in
the number of units inspected and maintained annually. For example, Toronto Hydro

maintained 378 circuit breakers in 2016, as compared to 385 in 2017.

2017 — 2018 Variance Explanation

There is no material variance forecast for this period.

2018 — 2019 Variance Explanation

From 2018-2019, expenditures are expected to increase slightly as Toronto Hydro
continues to align breaker maintenance with prescribed maintenance cycles by
increasing the number of circuit breakers maintained. The first maintenance cycle for
breakers will be complete in 2019 and costs are expected to stabilize in 2020 at $2.6

million.

2019 — 2020 Variance Explanation

Planned expenditures for 2020 are consistent with historical (2017-2018) spending

levels.
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8. STATION EQUIPMENT MAINTENANCE SEGMENT

8.1 Segment Description

The Station Equipment Maintenance segment includes equipment that is located at all
of Toronto Hydro’s 36 TS and 149 MS locations, including 235 station power
transformers. TSs are points of power supply from the Hydro One transmission system
to Toronto Hydro’s distribution system. These stations step down supply voltages from
230 kV or 115 kV to 27.6 kV or 13.8 kV, utilizing transformers that, with one exception,
are owned by Hydro One. MSs are stations within Toronto Hydro’s distribution system
that are supplied by Toronto Hydro feeders, at 27.6 kV or 13.8 kV, and step down

voltage to 13.8 kV or 4.16 kV. Toronto Hydro owns and maintains all equipment at MSs,

11

12

13

14

15

16

17

including the transformers, and a large number of equipment at TSs. At TSs, Toronto

Hydro does not own the power transformers.

230 kV or 115 kV 27.6 kV or 13.8 kV Feeders 13.8 kV or 4.16 kV Feeders
Lines T o
_ (Transmission) Transformer (Distribution) Municipal (Distribution)
h Station Station ———>
< (TS) (MS)

Figure 19: System Configuration

Figures 20 and 21 as follows depict examples of station power transformers at Toronto

Hydro’s stations.
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Figure 20: Power Transformer at Figure 21: Power Transformer at Neilson

Cavanagh TS Dr. MS

Toronto Hydro’s station equipment is aging, and a significant proportion has exceeded
their expected useful life. The best indicator in this regard is the age demographics for
power transformers, which are essential components of every station. Approximately
two-thirds of Toronto Hydro’s transformers were installed in the 1950s through the
1970s. The average useful life of these units is 45 years and over half of the entire
population is beyond their useful life. In addition, Toronto Hydro’s Asset Condition
Assessment tool shows that currently over a third of all power transformers have

moderate to material deterioration and are at an increased likelihood of failure.

As transformers age, maintenance becomes increasingly important to ensure that the
core and windings continue to function within acceptable parameters, insulating
properties do not deteriorate excessively, and that auxiliary equipment such as gauges
and alarms are functioning properly to detect and provide early warnings of problems

such as oil leakage, gases in the oil, and overheating.
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Maintenance activities are focused on inspecting, testing, and cleaning assets, including
power transformers and their auxiliary equipment, current transformers, potential
transformers, station service transformers, DC batteries, chargers, disconnect switches,
load break switches, fuses, interconnect cables, and remote terminal units. Failure of
such equipment, and in particular, failure of power transformers, can result in station
fires, oil leaks, significant emergency response and equipment replacement costs, and
power interruptions impacting a large number of customers. Maintenance activities are
vital for mitigating the risk of such failures and associated consequences. Maintenance
activities also help to extend the useful life of equipment by promptly identifying failing
insulation, deterioration of insulating oil, and transformer winding irregularities such as
shorted turns, all of which can cause catastrophic equipment failure if not addressed in

a timely manner.

The Station Equipment Maintenance segment does not include maintenance of station
switchgear, which is captured in the dedicated Station Switchgear Maintenance
segment. Examples of activities that are undertaken as part of Station Equipment
Maintenance are:
e Comprehensive transformer testing including winding resistance and power
factor testing to evaluate the insulation integrity of the core and windings;
e Cleaning of power transformer bushings to remove contamination that can lead
to tracking and flashovers;
e Inspections and calibrations of transformer auxiliary equipment such as relays,
temperature and oil gauges, and alarms;
e Verifying the integrity of all clamped and bolted connections on primary feeders,

insulators, bushings, secondary feeders and buses;
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e Cleaning and testing of on-load tap changers, which are devices used to regulate
voltage; and
e Testing of transfer trip relays between a MS transformer (at 4 kV) and the

upstream 13.8 kV or 27.6 kV supply feeder.

Station Equipment Maintenance, including the aforementioned activities, requires
planned outages and is scheduled on a four-year cycle. In this regard, preventative and
predictive tools and tests are employed during maintenance to prevent and identify

deterioration on equipment that can lead to failures and associated consequences.

As illustrated in Figure 22 below, Toronto Hydro has identified on average 82

deficiencies on station equipment each year since 2015.

Station Equipment Deficiencies

120
100
80
60

40

Number of Deficiencies

20

2015 2016 2017

Figure 22: Station Equipment Deficiencies Identified Between 2015 and 2017

When equipment failures occur (e.g. on a power transformer), they pose significant

safety, environmental, financial, and system reliability risks. An example of a
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transformer failure is one that occurred at Dupont MS in 2003. The 49-year old
transformer failed and resulted in a fire that caused damage to two other power
transformers at the station and caused oil and fluids to spill into the station. This event
interrupted 5,675 customers, resulting in over 23,341 customer hours interrupted. The
entire outage lasted for 6.6 hours. Figures 23 to 25 show the damage caused by this

incident.

Figure 24: Damages to the MS Wall Figure 25: Leaing Fluids from Failed

Transformer
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The safety risks associated with a failure of this nature include station fires and
flashovers which can cause injury to employees in a station. Further, associated
environmental risks include the spillage of oil from ruptured transformer oil tanks which
can contaminate ground water, soil and environmentally sensitive locations, as well as

the release of hazardous combustion by-products.

During 2015-2017, Toronto Hydro experienced six outage incidents cause by failed
station transformer equipment. Fortunately, none of these incidents were of the
magnitude of the failure at Dupont MS in 2003; however, they did cause over 3,600
customer interruptions and 3,000 customer hours of interruption over the three-year
period and thousands of dollars in emergency response. From a financial perspective,
transformer failures can result in emergency response and equipment replacement
expenditures that range between $0.2 million and $4 million. Given these figures, the
mitigation of even one costly failure can result in savings that substantially offset the

cost of the Station Equipment Maintenance program.

Although power transformer failures pose the greatest risk within stations, it is
important to note that Station Equipment Maintenance mitigates failures on various
other types of station equipment which can also cause significant safety, environmental,
financial and system reliability risks. One example is load break switches, which are
used to supply and isolate the primary voltage feed to a power transformer at MSs.
These switches are installed in outdoor enclosures at 27.6 kV. A failure of such a switch
can cause a station outage and significant safety risks as these switches are often
operated manually. To ensure the successful operation of a switch during fault
conditions, maintenance activities include cleaning insulators, lubricating contacts and

gears, checking blade alignment, and conducting electrical tests such as contact
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resistance, insulation resistance and fuse resistance tests. Another example is station
service equipment, which supplies batteries, ventilating systems, lighting, and cranes. A
failure of this equipment can result in the loss of power to station protection
equipment, the loss of remote communication and control functions, overheating of
switchgear, and various other risks. Maintenance mitigates the risk of these failures

occurring.

8.2 Station Equipment Maintenance Segment Costs
Toronto Hydro requires approximately $0.9 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 7 below provides the Historical

(2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for this segment.

Table 7: Station Equipment Maintenance Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

S Actual Actual Actual Bridge Bridge Test

Station Equipment Maintenance 0.3 0.8 0.7 0.7 0.8 0.9

The 2020 test year costs associated with this segment are projected to be $0.9 million,
which represents an increase of $0.6 million from the utility’s last rebasing year (2015),
$0.2 from the most recent historical actual year (2017), and of $0.1 million, from the

bridge year (2019).

8.3 Station Equipment Maintenance Segment Year-over-Year Variance Analysis

2015 -2016 Variance Explanation

The 2015-2016 variance is attributable to optimizations made to aligning and achieving
a four-year maintenance cycle for all stations. Station outages are coordinated on a

four-year cycle to allow work crews to maintain all station equipment units at once,
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without the need for multiple planned outages. This optimization has allowed Toronto
Hydro to maintain equipment at more stations in the downtown core than in the past,
where 46 stations were maintained in 2016 when compared to the maintenance of 22

stations in 2015.

2016 -2017 Variance Explanation

Expenditures decreased by $0.1 million from 2016 to 2017 primarily due to a lower

number of stations maintained in the downtown core (36 stations).

2017 -2018 Variance Explanation

Expenditures from 2017-2018 are forecast to be relatively stable, with potential

variations in spending attributable to variations in the number of stations maintained.

2018 -2019 Variance Explanation

Expenditures from 2017-2018 are forecast to be relatively stable, with potential

variations in spending attributable to variations in the number of stations maintained.

2019 -2020 Variance Explanation

The test year (2020) costs are generally consistent with historical spending levels.
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CORRECTIVE MAINTENANCE

1. OVERVIEW

Table 1: Corrective Maintenance Program Summary

2015-2017 Average Annual Cost (SM): 17.7 2020 Cost (SM): 17.2

Segments: Corrective Maintenance

Outcomes: Reliability, Environment, and Safety

As part of the Corrective Maintenance program (the “Program”), the utility undertakes
actions to address deficiencies or substandard conditions across the entire distribution
system that are identified during the normal course of operations. This typically
includes deficiencies or substandard conditions identified through activities undertaken
as part of the Preventative and Predictive Maintenance programs’ or the Emergency
Response program.? Corrective Maintenance activities are non-discretionary, typically
cover short planning horizons (given the risks that deficiencies and substandard
conditions can pose if left unaddressed), and involve restoring assets to their normal
operating conditions through maintenance, refurbishment, or minor component

replacements.

Toronto Hydro’s primary objective for this Program is to contribute to maintaining
safety, environmental integrity, and overall system reliability by correcting or repairing
deficiencies or substandard conditions on the distribution system. There has been a rise
in the volume of corrective work requests executed under the Corrective Maintenance

program attributed to the significant proportion of assets that are deteriorating from a

1 Exhibit 4A, Tab 2, Schedule 1-3
2 Exhibit 4A, Tab 2, Schedule 5
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condition perspective or have exceeded their expected lives, thereby elevating the risk

of failure across the distribution system.

The proposed 2020 expenditures for the Corrective Maintenance program are based on

historical levels. Other than the 2017 costs which are notably higher than 2016 (as

explained in the costs section below), the Program as a whole has seen an overall

gradual increase in expenditures.

2. OUTCOMES AND MEASURES

Table 2: Corrective Maintenance Program Outcomes and Measures Summary

Reliability

Contributes to Toronto Hydro’s system reliability objectives (SAIFI,
SAIDI, FESI-7) by repairing and restoring assets through corrective
maintenance to acceptable operating conditions.

Environment

Contributes to Toronto Hydro’s environmental objectives by:
o Repairing cables exhibiting signs of oil deficiency to
prevent oil spills into the environment; and
o Preventing excessive corrosion by cleaning oil-filled
equipment and applying corrosion inhibiting coatings.

Safety

Contributes to Toronto Hydro’s public and employee safety
objectives by:
o Promptly repairing high-risk assets approaching imminent
failure.
o Washing insulators located in high contamination areas
and preventing flashovers and pole fires; and
o Detecting and eliminating energized contact voltage (4.5
volts or greater), surfaces and structures within Toronto

Hydro’s distribution system.

3. PROGRAM DESCRIPTION

By correcting or repairing deficiencies or substandard conditions on the distribution

system, Toronto Hydro’s primary objective for this Program is to contribute to
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maintaining the safety of Toronto Hydro’s work crew and general public, environmental

integrity, and overall system reliability.

Deficiencies or substandard conditions across Toronto Hydro’s distribution system are
identified through the normal course of operations, the Preventative and Predictive
Maintenance programs, or the Emergency Response program, as shown in Figure 1
below. Identified deficiencies or substandard conditions are subsequently addressed
through a variety of programs; some are addressed immediately when found as part of
the Preventative and Predictive Maintenance programs, some through the Reactive and

Corrective Capital program,3and others through the Corrective Maintenance program.

Corrective Maintenance activities are non-discretionary, typically cover short planning
horizons (given the risks that deficiencies and substandard conditions can pose if left
unaddressed), and involve restoring assets to their normal operating conditions through

maintenance, refurbishment or component replacements.

PREVE';TA“VE FIELD OPERATIONS & EMERGENCY
PREDICTIVE confﬁiﬁ?aﬁ?ous RESPONSE
MAINTENANCE
N DEFICIENCIES «
- - - -
1
; |
PREVENTATIVE
& CORRECTIVE
REACTIVE CAPITAL
PREDICTIVE MAINTENANCE
MAINTENANCE

Figure 1: Deficiency Capturing Process*

3 Exhibit 2B, Section E6.7
4 The deficiency capturing process is described in detail in Exhibit 2B, Section D3.
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Preventative & Predictive Maintenance Activities: Field crews identify asset
failures and deficiencies as part of scheduled maintenance inspection activities.
Field Operations & Customer Communications: Corrective work can also be
triggered by sources outside scheduled/planned maintenance activities. These
include, but are not limited to: (i) phone calls from customers; (ii) external
emails; (iii) observations by field crews during the normal course of operations;
and (iv) customer inquiries requiring field assessment and follow up.

Emergency Response: Corrective work can also be required as a result of
emergencies or unplanned system events. For example, a faulted section of
underground cable that has been isolated from the system during an emergency

response may be unearthed and replaced as a corrective maintenance action.

All deficiencies from the above sources are reviewed to validate the need for reactive

intervention, assess the nature of reactive intervention required (capital versus

maintenance), and the level of urgency or priority to be assigned to each item. Toronto

Hydro addresses the deficiencies identified through the above sources by issuing work

requests.” The scope of the corrective maintenance work includes all overhead and

underground assets and municipal and transformer stations. It also includes temporary

repairs to assets during an emergency event, but excludes emergency repair work

managed under the Emergency Response program. More specifically, the Corrective

Maintenance program consists of the following activities:

Distribution Overhead Maintenance: Corrective restoration of equipment and
replacement of components that are part of the overhead distribution system,
including conductor, conductor splices, insulators, brackets, lightning arresters,

pole-mounted transformers, and overhead switches. Overhead maintenance

> Work requests are forms issued to assign and schedule corrective work to be performed by Toronto Hydro crew.
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work includes vegetation management in response to off-cycle requests and
spot trimming needs identified by Toronto Hydro crews or direct customer
feedback, including dying or damaged tree limbs and branches, storm damage,
or excessive tree growth that threatens overhead distribution lines or poses
system reliability risks. Overhead work also includes the spot maintenance of
worst performing feeders, which targets feeders that are at risk of experiencing
seven or more power outages in a single year and may consist of tree trimming,
switch maintenance, line patrols, and insulator washing depending on the needs
of particular feeders.

Distribution Underground Maintenance: Restoration of equipment that is part
of the underground and network distribution system, including cables, cable
splices, vaults, ducts, vents, hatchways, sump pumps, transformers, and
switches. Activities may include patching spalling surfaces, leveling surfaces to
eliminate tripping hazards, and replacing oil drain plugs, door locks, and hinges.
This work also includes equipment CO2 washing, which cleans excessive dirt,
debris, and contamination from energized equipment in below-grade and
padmounted installations to prevent arcing and flashover risks. This work also
targets oil testing that is required to enable Toronto Hydro to comply with PCB
regulations.

Stations Maintenance: Corrective repairs to station equipment such as
transformers, tap changers, cooling systems, switchgear, bus-bars, air
compressors, circuit breakers, station auxiliary and DC power supplies, current
transformers, potential transformers, relays, meters, fire alarms, remote
terminal units, and SCADA systems. This work also includes oil reclamation,

which involves filtering of transformer oil that has been found to contain
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1 excessive moisture or contaminants and the restoration of the oil’s properties to
2 near new condition.

3

4 These activities are critical to maintaining distribution lines and stations assets, as assets
5  are exposed to normal degradation processes (e.g. corrosion, water ingress, heavy
6 loading) and external forces (e.g. adverse weather, tree contacts, foreign interference)
7  that cause deficiencies and accelerate asset deterioration. Exhibit 4A, Tab 2, Schedules
8  1-3 (Preventative and Predictive Maintenance programs) set out the number of
9  deficiencies that Toronto Hydro identifies annually for a variety of assets.
10  Figure 2 below shows a breakdown of the number and types of corrective work requests
11 generated between 2015 and 2017.

12

Corrective Maintenance
Work Requests

7000
6000
5000
4000
3000
2000

1000

Number of Corrective Work Requests

2015 2016 2017

EOH mSTN mUG

13 Figure 2: Historical Corrective Work Requests
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There has been a rise in the volume of corrective work requests executed under the
Corrective Maintenance program mainly due to the proportion of assets exhibiting
deteriorating conditions and exceeding their expected lives, thereby elevating the risk of

failure across the distribution system.

Beginning in 2015, Toronto Hydro updated its inspection forms for all asset types in
order to capture greater details about substandard conditions found during inspections.
As a result of this update, Toronto Hydro improved its process for capturing deficiencies
and determining the appropriate corrective action. Consequently, the number of
deficiencies reported from Preventative and Predictive maintenance activities increased
starting in 2015, which contributed to the increase in the volume of corrective work

requests.

On average, approximately 5,600 corrective work requests were issued each year
between 2015 and 2017, with the majority targeting underground system assets such as
vaults, cable chambers, padmounted equipment, and cables. In general, corrective
maintenance needs tend to vary both in the volume and type of work required from

year to year.

From a safety perspective, corrective maintenance addresses deficiencies that, if
ignored, could endanger members of the public and Toronto Hydro employees. For
example, a deficiency that is routinely found during overhead line patrols, using infrared
thermography, is a thermal anomaly (or “hot spot”) on a conductor splice. Hot spots are
evidence of over-heating within the splice and, if not addressed in a timely manner,

could result in a live conductor failing, falling to the ground, and energizing the
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surrounding area. Such a condition presents an unacceptable risk that must be

mitigated through corrective maintenance in a timely manner.

The “hot spot” issue on a conductor splice also gives rise to system reliability risks.
Splice failure, depending on the specific location of the conductor, may result in a power
interruption to hundreds of customers for an hour or more. Other deficiencies that
pose similar system reliability risks include deteriorated components such as insulators,
mounting brackets and cross-arms, broken ground wire or guy wires, overgrown
vegetation and dying branches, faulted circuit indicators with depleted batteries, failed
surge arresters, conductor clearance issues (e.g. excessive conductor sag), transformer
oil with high moisture or acid levels, and excessively dirty installations (e.g. vaults,
padmounted transformers and switches). In aggregate, these individual deficiencies

pose significant reliability risks.

From an environmental standpoint, corrective maintenance mitigates the risk of oil
leaks and premature equipment failures. For example, cables leaking oil must be
repaired promptly to prevent oil from entering the soil, drains, and waterways. Oil-filled
equipment that is at risk of corroding should be maintained in a clean state, free of
contaminants that can act as catalysts for corrosion. As part of the Corrective
Maintenance program, Toronto Hydro crews clean dirty vaults and padmounted
installations and apply corrosion inhibiting coatings to equipment to prevent excessive
corrosion and the possibility of subsequent oil leaks. Corrective maintenance activities

directed at corrosion prevention also serves to mitigate financial risks.

Maintenance work can extend the life of assets and defer the need for capital

equipment replacement expenditures. An example is caulking that is applied to civil
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infrastructure such as vaults and ducts. Caulking seals cracks in concrete and minimizes
damage from moisture ingress. If caulking is not applied, cracks can grow to threaten
the structural integrity of civil infrastructure and result in expensive vault rebuilds that
may cost hundreds of thousands of dollars. Water ingress can also accelerate corrosion

of equipment, leading to premature failure and associated costs.

4. PROGRAM COSTS

Toronto Hydro requires approximately $17.2 million each year during the 2020 to 2024
period to execute the functions in the Corrective Maintenance program, as described
above. Without this level of funding, Toronto Hydro could be exposed to a number of
risks:

e Reduced ability to address deficiencies that pose safety risks to the public and
Toronto Hydro employees such as hot spots on conductor splices that could lead
to failure of a live conductor and energization of a surrounding area if the
conductor falls to the ground.

e Reduced ability to address deficiencies that pose risks to system reliability such
as deteriorated or failed components, overgrown or dying vegetation, and
excessively contaminated transformer oil or installations.

e Reduced ability to address failed or corroded equipment that could negatively
impact the environment through oil leaks.

e Increased need for capital expenditures to replace equipment that otherwise
could have been deferred through maintenance such as caulking of civil

infrastructure.

Table 3 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for this Program.
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Table 3: Corrective Maintenance Program Expenditures ($ Millions)

Program 2015 2016 2017 2018 2019 2020
9 Actual Actual Actual Bridge Bridge Test
Corrective Maintenance 16.1 16.8 20.3 17.0 17.0 17.2

4.1 Cost Drivers

The Test Year (2020) costs associated with this segment are projected to be $17.2
million which represents an increase of $1.1 million from 2015, a decrease of $3.1
million from the most recent historical actual year (2017), and an increase of $0.2

million from the bridge year (2019).

As discussed above, corrective maintenance needs tend to vary both in the volume and
type of work required from year to year. Toronto Hydro continues to process increasing
volumes of corrective work requests to address identified deficiencies. Overall, the
observed variances are primarily attributable to:

e The type of work addressed each year. For example, on average, corrective work
on underground assets tends to cost less than work performed on overhead and
station assets.

e Increased corrective work volume in 2017 due to the completion of corrective
work to address a backlog of issues across the system, and in particular for
station assets. This included work on transformers/tap changers, circuit
breakers, switches, primary fuses, switchgears, relays, SCADA/RTUs, tripping

hazards, concrete patching, and poles and high voltage electrical work.
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Toronto Hydro’s 2020 forecast program expenditure of $17.2 million is based on
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historical spending levels and work request volumes, after accounting for the higher

2017 costs to address a backlog of work.

4.2 Cost Control and Productivity Measures

Corrective maintenance expenditures are driven largely by work request volumes and

the types of repairs required. With work request volumes rising and the budget

remaining relatively stable, Toronto Hydro is getting more work done for fewer dollars.

Toronto Hydro has taken steps to manage costs and improve work processes in this

Program.

In 2016, Toronto Hydro introduced new inspection forms to capture more
objectively quantifiable and measureable facts from field inspections. The
revised inspection forms presented engineers with greater visibility into asset
health and allowed for more effective condition assessment and risk mitigation.
Toronto Hydro also continues to emphasize “find it and fix it” practices in the
Preventative and Predictive Maintenance programs, which promote the on-site
repair of minor deficiencies as they are identified. Examples of minor
deficiencies and associated corrective actions include lubricating components,
replacing nomenclature, replacing faulted circuit indicators, replacing sump
pumps, clearing drains, caulking ducts and roof slabs, installing missing guy
guards, and repairing or replacing locks, hinges, and handles. Addressing these
deficiencies while on site during Preventative and Predictive Maintenance
reduces the likelihood of having to dispatch another crew in the near future.
The work request process has been improved in several ways in recent years. In
particular, the time required for processing deficiencies into work request for

execution has decreased. Updated records have helped to clarify asset
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ownership and to more appropriately allocate spending (i.e. Toronto Hydro
issues Customer Action Forms to non-Toronto Hydro owned assets).

e Lastly, through the “find it fix it” approach, Toronto Hydro strives to have cable
chamber nomenclature deficiencies corrected on the spot as the contractor
performing cable chamber infrared inspection identifies the need for such
corrections. This eliminates the need to create a separate work request and
additional travel time for repair, resulting in savings of approximately $400,000
per year. Furthermore, deficiency and work request reviews are now done

digitally. This leads to a savings of approximately $50,000 per year.

4.3 Corrective Maintenance Program Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

The costs from 2015 to 2016 increased by $0.7 million due to an increase in the volume

of corrective maintenance work requests.

2016 — 2017 Variance Explanation

The costs from 2016 to 2017 increased by $3.5 million as work volume increased to

address backlog of issues across distribution system, especially for station assets.

2017 — 2018 Variance Explanation

The costs from 2017 to 2018 are forecast to decrease by $3.3 million as the backlog of
work in 2017 has been addressed and work volumes are expected to return to steady

increase consistent with 2015 and 2016 expenditures.

2018 — 2019 Variance Explanation

There is no material variance in this period.
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The costs from 2019 to 2020 are forecast to increase slightly due to a higher budget for

vegetation management, which is necessary to mitigate interruptions caused by worst

performing feeders.
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EMERGENCY RESPONSE

1. OVERVIEW

Table 1: Emergency Response Program Summary

2015-2017 Average Cost (SM): 15.9 2020 Cost (SM): 16.6

Segments: Emergency Response

Outcomes: Customer Service, Public Policy, Reliability, Safety

The Emergency Response program (the “Program”) entails the provision of emergency
response and restoration services related to unplanned and urgent events. The
Program ensures that Toronto Hydro is compliant with applicable Distribution System
Code (“DSC”) requirements regarding emergency response to both types of events, and

that customer service and system reliability are maintained.

The Program consists of three major functions: (i) dispatch logistics; (ii) grid response;

and (iii) storm and major event restoration.

2. OUTCOMES AND MEASURES

Table 2: Emergency Response Program Outcomes and Measures Summary

Customer Service e Contributes to Toronto Hydro’s customer service objectives by:
o Improving communications in relation to urgent events
and emergency response, including urgent planned
events which customers have identified as a priority for

them;

Maintaining outage restoration time; and

Improving communication during urgent events,
including urgent planned events which customers have

communicated to Toronto Hydro as a priority for them.
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Public Policy

Contributes to Toronto Hydro’s public policy objectives by
responding to police, fire and ambulance calls, where necessary,
with qualified staff within 60 minutes, 80 percent of the time as
prescribed by section 7.9 of the DSC.

Reliability

Contribute to Toronto Hydro’s system reliability objectives (e.g.
SAIFI, SAIDI, FESI-7) by reducing restoration times.

Safety

Contributes to Toronto Hydro’s public and employee safety
objectives and performance (as measured via metrics like Total
Recordable Injury Frequency) by:

o Ensuring timely response to failing assets and cascading
asset failures, to mitigate the risk of injury to the City of
Toronto’s emergency first responders, the general
public and Toronto Hydro crews; and

o Remaining compliant with Electrical Distribution Safety
Regulation O. Reg. 22/04 (particularly, section 4 — safety
standards) by ensuring that Toronto Hydro facilities
present no undue hazard to the public).

3. PROGRAM DESCRIPTION

The primary purpose of the Emergency Response program is to provide emergency

response and restoration services related to unplanned and urgent events. The

program also ensures that Toronto Hydro remains compliant with sections 4.5

(Unplanned Outages and Emergency Conditions) and 7.9 (Emergency Response) of the

DSC while responding to and restoring services during and following these events.

The program includes three main functions:

e Dispatch Logistics: This function involves communications intake (e.g. telephone

calls, email, and social media) from external stakeholders (e.g. customers,

governmental authorities), information collection about incidents and events on

the distribution system, and field resource assignment and dispatch for the

purposes of investigating and resolving abnormal conditions.
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e Grid Response: This function includes the senior trades staff and contract crews
that are dispatched in response to emergency situations, including compromised
or failing distribution assets, primary and secondary service interruptions, half-
power calls, and other customer service related deficiencies.

e Storm and Major Event Restoration: This function involves efforts to restore
power after major events, extended loss of transmission supply, and damage

arising from severe weather related events.

The Program engages: (i) internal and contract crews on shift for immediate response
and making temporary repairs, (ii) internal reactive crews and standby crews for
emergency reconstruction, and (iii) dispatchers to communicate and collect information

and to coordinate emergency responses.

Toronto Hydro operates within a dynamic and dense urban environment where
emergency response may be required for a variety of reasons, including: (i) response to
Toronto emergency management services (“EMS”) (i.e. police, fire, and ambulance); (ii)
equipment failure; (iii) events related to severe weather; (iv) motor vehicle accidents (as

shown in Figure 1); (v) power quality issues; and (vi) equipment isolations.



10

11

12

13

14

15

16

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 5

ORIGINAL

Page 4 of 18

Figure 1: Toronto Hydro Crews Responding to a Motor Vehicle Accident with a

Distribution Pole

Over the 2015-2017 period, Toronto Hydro received approximately 24,000 calls per year
related to events that required crew dispatch, representing over half of the calls

received by Dispatchers.

Toronto Hydro classifies these events into the following four main categories:

e Emergency calls, including calls made by Toronto EMS (i.e. police, fire, and
ambulance);

e “Power Off” calls attributed to power interruptions on primary facilities (i.e. on
the primary side of the distribution transformer);

e “Power Off” calls attributed to interruptions on secondary facilities (i.e. the
distribution transformer or equipment on the secondary side of transformer),
and “Power On” events where power has not been interrupted but an issue has

been identified on primary facilities; and
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e Other situations such as sagging wires, objects on wires, feeder patrol findings,*

and planned outages.

Figure 2 below shows the number of events by category during the 2015 to 2017 period.

14,000
12,000
(%]
£ 10,000
o
>
& 8,000
o
& 6,000 2015
g 2016
= 4,000
2017
2,000 I
i L[
1. Emergency 2. Power Off 3. Power Off 4. Other
Events (Primary) (Secondary)

Event Category

Figure 2: Number of Emergency Response Events (2015-2017)

Categories 1 and 2 (i.e. emergency and primary “power off” events) are the highest

priority events for dispatchers.

Category 1 emergency calls (reported by Toronto EMS or members of the public) may
involve significant public health and safety risks. Pursuant to the DSC (section 7.9),
Toronto Hydro crew must arrive at the location of the event within one hour of being
notified of the event, 80 percent of the time. Of the nearly 4,000 Category 1 emergency

events annually, over 1,200 of those calls were from EMS and members of the public.

1 Results of visual inspections of feeder assets
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Category 2 primary “power off” events involve power disruptions to sizeable loads and
large numbers of customers, typically requiring coordinated switching, load transfers,
and often direct engagement with building superintendents and operations staff on

location.

Category 3 and 4 events represent the largest number of calls and typically involve
power interruptions to a small number of customers or lower risk situations. These
events, which occur daily as part of the utility’s routine operations, require timely
response by crews that are properly equipped and trained to address potentially high
risk situations. Due to the frequency of these events, Toronto Hydro assigns dedicated
staff to the Grid Response function, which typically involves:

e An emergency crew restoring power to all customers and making all necessary
permanent repairs (e.g. when current-limiting fuses have ruptured, primary or
secondary conductors are down, or insulators or arrestors have failed);

e An emergency crew restoring power to all customers but only making temporary
repairs or isolating the deficiency (necessitating follow-up repairs, usually
commencing the next day); or

e An emergency crew arriving on site and, after assessing the situation and making
the area safe for the public and employees, determining that the scope of the
repair is beyond that crew’s capabilities and that construction or civil crews are

required to fully address the situation.

In addition to the events shown in Figure 2, Grid Response also attends to power
interruptions on major or significant event days,? including significant storm damage.

Severe weather systems and large scale events (e.g. loss of upstream supply from Hydro

2Major event days are considered are defined in accordance with the IEEE 1366 Standard.
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One Networks Inc.) can necessitate significant crew efforts on a number of days each
year. The effort is typically in response to widespread damage on the distribution
system and power interruptions to customers. The largest of these events are referred

to as “major events”.

During the 2015-2017 period, Toronto Hydro experienced two major events. First,
freezing rain on March 3, 2015 resulted in 38 fires on distribution poles. Second, a
severe wind storm on October 15, 2017 (see Figure 3 below) knocked down trees and

powerlines, affecting approximately 25,000 customers.

Figure 3: Fallen Tree on Power Lines from November 15, 2017 Wind Storm

Regardless of whether storm events are minor or major in nature, the damage that they

inflict on the distribution system can require significant crew effort and resources to
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repair. Figure 4 and Figure 5 illustrate examples of damage that had to be repaired

following past storm events.

Figure 5: Pole Fire on December 22nd, 2017
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When major events and storm damage occur, Toronto Hydro directs requisite resources
to repair the damage and restore power. For very large events such as the 2013 ice
storm, which caused tremendous, widespread damage, all available resources are
utilized and funded through the Emergency Response program, including internal
resources (e.g. crews on planned projects) and external resources (e.g. contractors,

mutual aid crews from other utilities).

Recently, the City of Toronto was experienced a severe wind storm that resulted in
power outages across Toronto Hydro’s service territory. Toronto Hydro’s Grid
Emergency Management team received a special weather statement from Environment
Canada calling for strong winds throughout the day, including wind gusts between 90
and 100 Kilometres per hour in the Greater Toronto Area. The forecast conditions
materialized, with the most severe conditions manifesting (during peak commuting
hours in the city. During this time, winds ranged between 65-87km/hour, with gusts
reaching up to 119 Kilometres per hour. As a result of these conditions, and at the
event’s peak, there were over 1,400 outage events that caused more than 68,000
customers to lose power across the city. In response, Toronto Hydro declared a Level 3
Emergency and activated its full emergency management organization (i.e. secondary or
“storm” roles) to respond. Examples of the damages sustained from this incident can be

seen in Figure 6 below.
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Figure 6: Examples of Wind Damage Recent 2018 Storm

In the aftermath of the wind storm, restoration took place over a five day period. In day
1 of restoration, 90 percent of affected customers were restored; day 2 saw 96 percent
of customers restored; day 3 saw 99 percent of customers restored; and, by day 4, 100
percent of customers were restored.® Certain challenges persisted into day 5 in terms
of enabling customers to obtain repairs on their equipment so as to allow re-
connection. Nevertheless, by the end of day 5, all customers impacted by the storm
were reconnected and Toronto Hydro was able to focus its recovery efforts on general

post-storm clean up.

Throughout the incident, Toronto Hydro had approximately 210 staff and contractors

working during a given shift to restore impacted customers, with about 21 dedicated

3 Referring to those customers whose customer-owned equipment was not damaged and could be reconnected safely
to the Toronto Hydro distribution system.
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emergency management team members during a given shift to coordinate response
activities. All responders and emergency management personnel worked around the
clock to ensure efficient and effective restoration. Despite working in hazardous and
challenging conditions, all workers returned home safely with no major health or safety

incidents reported.

Toronto Hydro’s approach to this and other incidents is largely driven by the need to
ensure that critical infrastructure and services (such as transit, hospitals and water
pumping stations) remain functional, and to restore power to customers as quickly as
possible. This approach is also reinforced by the need to mitigate public and employee
safety (e.g. downed conductors, damaged poles), system reliability (e.g. long durations
of customer interruptions), and environmental risks (e.g. failed transformers leaking oil)

associated with storm damage and major events.

Grid Response teams also address deficiencies in equipment or components that are
identified in the course of planned activities and that require immediate attention. For
example, a subset of deficiencies found from Toronto Hydro’s Preventative and
Predictive Maintenance programs” are directed to Grid Response for immediate action
on an emergency basis to address any unacceptable safety, environmental, or system

reliability risks.

Given the nature of the events that Grid Response attends to, the vast majority of its
work is non-discretionary. Restoration efforts after power interruptions, for example,
are expected to be expedient to minimize customer outage time and maintain system

reliability. Timely responses to EMS calls mandated by the DSC, which requires

4 See Exhibit 4A, Tab 2, Schedules 1, 2, and 3.
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emergency calls to be responded to within 60 minutes at least 80 percent of the time.
Responses to serious equipment deficiencies are necessary to mitigate potential public
safety, environmental, and system reliability risks. Such deficiencies include, for
example, damaged poles (illustrated in Figures 7 and 8) that are likely to collapse and
harm members of the public, and oil leak from a transformer (illustrated in Figure 9)

which can contaminate residential and environmentally sensitive areas.

Figure 7: Distribution Poles Damaged by Vehicle Impacts
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Figure 8: Distribution Poles Damaged by Vehicle Impacts



10

11

12

13

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 5

ORIGINAL

Page 14 of 18

Figure 9: Distribution Transformer Leaking Oil After Vehicle Impact with Pole

4. PROGRAM COSTS

Toronto Hydro requires approximately $16.6 million each year during the 2020 to 2024
period to execute the functions in the Emergency Response program. Without this level
of funding, Toronto Hydro will be exposed to a number of risks, including:

e Potential non-compliance with the DSC (Service Quality Requirements for
emergency response),

e Delayed response to safety and environmental risks, thus increasing customer
and crew exposure to unsafe conditions, plus increased potential for fines by
federal, provincial and municipal regulatory agencies of failure to report and or
mitigate spills in a timely manner,

e Extended customer outage durations,
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e More frequent and longer duration resulting from second contingencies, placing
added stress on assets and increasing the likelihood of more prolonged outages,
and

e Delayed response to urgent customer and agency concerns.

Table 3 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for the Emergency Response program.

Table 3: Emergency Response Program Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

e Actual | Actual | Actual | Bridge Bridge Test

Emergency Response 16.4 15.2 15.9 16.4 16.5 16.6

4.1 Cost Drivers
The 2020 test year cost forecast represents an increase of $0.2 million from the utility’s
last rebasing year (2015), $0.7 million from the most recent historical actual year (2017),

and $0.1 million from the bridge year (2019).

Due to the nature of events addressed by this program, costs can vary significantly from
year to year. Major storms and the frequency of smaller storms are the drivers of the

largest variances from year to year.

4.2 Cost Control and Productivity Measures

4.2.1 Cost Management

The frequency and severity of emergency and storm events are beyond Toronto Hydro's
control. However, the impact of those events can be mitigated through effective

planning and response. Continuous improvement in engineering and the work of the
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standards committees, as well as preventative and predictive maintenance programs
(including vegetation management and storm hardening) all contribute to the resilience
of the distribution system. A more resilient system would incur lower emergency
response costs. In addition, distribution asset renewal plays a significant role in
maintaining, and in some cases, improving overall asset performance, and reducing

reactive and emergency costs.

Toronto Hydro’s complement of dispatch and emergency response staff is determined
by the utility’s obligation to meet emergency response requirements on a 24/7/365
basis, and to manage the key categories of work identified in Figure 2. Complement and
shift arrangements are monitored and optimized to ensure requisite resources continue

to support the level of response and volume of work.

4.2.2 Productivity

Call volumes vary over the course of each day, from week to week and month to month
for weather-related and other reasons. When call volume is relatively low, this creates
opportunities for the completion of additional work. In this regard, maintenance and
small capital jobs (which can be dropped for higher priority calls) are assigned to crews

to maximize labour utilization.

Increasing the time crews are available for work, by reducing downtime and assigning
additional work during periods of lower call volumes, directly improves productivity.
During the 2015 to 2017 period, dispatchers attended to, on average, over 41,500
telephone calls annually. For each call, dispatchers must interpret the nature of the
event that has occurred, prioritize the event (if there are multiple overlapping events),
and then dispatch the appropriate resources to the event. To accomplish this,

dispatchers gather the required information and interact with various systems including
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Toronto Hydro’s Outage Management System (“OMS”), the Distribution Management
System (“DMS”), the Geospatial Information System (“GIS“), and the Customer

Information System (“CIS ).

Although the processing and proper dispatching of calls is a time consuming function,
call volumes vary over time, presenting opportunities to assign additional duties to
dispatchers Such duties may include entering information regarding planned work in the
OMS, such as scheduling customer isolations, and inspections and maintenance tasks

that can be issued to crews during times of low priority call volume.

Additionally, Toronto Hydro continues to assess and optimize the number of crews on
shift throughout each day of the week, so as to maximize resources by, for example,
staggering crew start and stop times and prioritizing events to increase the number of
events responded to per crew shift. These productivity efficiencies have resulted in year
over year improvements for response times during the 2015-2017 period, from 81

percent in 2015 to 89 percent in 2017.

4.3 Emergency Response Program Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

Relative to 2015, storm days were considerably reduced in 2016. The freezing rain
event on March 3, 2015 resulted in approximately $2.1 million in response costs. There

were no events of this magnitude in 2016.

2016 — 2017 Variance Explanation

Despite no major storm events during this period, 11 storm events resulted in an
increase of $0.7 million in response costs in 2017 relative to 2016. The 2017 costs were

in line with the 2015-2019 average cost of $16.1 million.
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2017 — 2018 Variance Explanation

Costs in 2018 are expected to increase by $0.5 million, driven by slight increases for
Storm and Major Event Damage, Emergency Field Response, and for Dispatch. It is also
driven by inflation and costs expecting to be in line with a 5 year average cost of $16.1

million

2018 — 2019 Variance Explanation

Costs in 2019 are expected to increase by $0.1 million as a result of inflation.

2019 — 2020 Variance Explanation

Costs in 2020 are expected to increase by $0.1 million as a result of inflation.
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DISASTER PREPAREDNESS MANAGEMENT

1. OVERVIEW

Table 1: Disaster Preparedness Management Program Summary

2015-2017 Average Cost (SM): 2.3 2020 Cost ($M): 2.7
Segments: Disaster Preparedness Management Program

Outcomes: Customer Service, Reliability, and Safety

The Disaster Preparedness Management program (the “Program”) is responsible for the
implementation of Toronto Hydro’s robust and comprehensive disaster preparedness
framework. The Program is comprised of activities to prepare for, respond to, and
recover from disasters or large-scale emergencies (e.g. severe storms, major
system/facility disruptions) at both a system and corporate level. It delivers the
governance, planning, and training that enable Toronto Hydro to mobilize, and deploy
its resources rapidly and effectively during and following disasters in order to mitigate
the public safety, reliability, and financial-related risks that can materialize at those

critical times.

Toronto is home to approximately 2.9 million residents and 106,000 businesses.! It is
Canada’s largest city and includes the Country’s largest financial institutions, leading
medical and research facilities, educational institutions, major transportation hubs, and
federal, provincial, and municipal government offices. In addition, the City is a frequent
host to events of regional, national, and international significance. Extended power
disruptions can have significant impacts on these important organizations and events,

causing far-reaching social and economic consequences. Accordingly, it is essential that

1 City of Toronto, Toronto at a Glance, available at <https://www.toronto.ca/city-government/data-research-
maps/toronto-at-a-glance/>.
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Toronto Hydro respond quickly and effectively to minimize disaster-related power
disruptions. The urgency of this need is further heightened given the growing likelihood

and intensity of extreme weather events and deliberate threats (e.g. cyber-attacks).

Figure 1: Damage Caused by Toronto Ice Storm in April 2018

This Program is a continuation of the activities described in the Disaster Preparedness
Management program from Toronto Hydro’s 2015-2019 Rate Application.? The
Program is necessary to ensure the continued implementation of a comprehensive and
industry-leading disaster readiness program that satisfies customer expectations,
maintains adequate service levels, and ensures public and employee safety during and

following disasters.

2 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 4A, Tab 2, Schedule 4.
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2. OUTCOMES AND MEASURES

Table 2: Disaster Preparedness Management Program Outcomes and Measures

Summary
Reliability e Contributes to Toronto Hydro’s system reliability objectives (e.g.
SAIDI, SAIFI, FESI-7) by:

o Responding more efficiently (including through more
effective utilization of available resources) to major
disruptions;

o Reducing response times by conducting regular assessments
to understand the utility’s exposure to hazards and align
preparatory activities based on expected event outcomes;

o Maximizing and expanding potential resources for disaster
response and restoration by establishing mutual assistance
relationships with external partners; and

o Using digital and physical damage assessment capabilities to
enable more effective and informed prioritization of
restoration efforts, in alignment with industry best practices.

e Ensure compliance with Section 39 of the Electricity Act, 1998 and
Chapter 5, Section 11 of the IESO Market Rules that aim to alleviate
the effects of an emergency on the electricity system by preparing
and implementing emergency plans.
Safety e Responding to disasters in a timely manner and lessening the public

health and safety risks.

e Increasing the number of staff available to maintain a perimeter for
safety or risk hazards following a disaster event.

e Providing clear role assignment and training with respect to disaster
and emergency incident response.

Customer Service

e Contributes to Toronto Hydro’s customer service objectives by:

o Coordinating more effectively with impacted customers,
particularly those identified as key customers;

o Restoring customers more efficiently and effectively, using
all available internal and external resources (e.g. through the
utilization of mutual aid assistance); and

o Establishing and communicating accurate key outage
restoration times for disaster incidents;
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3. PROGRAM DESCRIPTION

The Program aims to increase the reliability of grid operations by implementing
mechanisms to more effectively and efficiently restore operations in response to
disaster events. This is consistent with both identified Toronto Hydro customer
priorities and statutory and regulatory requirements regarding market participants’

obligations to prepare and plan for disasters.3

Figure 2: Damage Caused by Toronto Wind Storm in April 2018

Toronto Hydro customers also expect the utility to deliver services safely and provide
accurate and timely communications of restoration times during outages. However,
providing electricity distribution services to a city of Toronto’s size and complexity
presents a host of operational challenges even under normal operating conditions.
These challenges are drastically amplified during events such as severe storms and
critical system disruptions. Table 3, below, outlines several recent examples of weather-

related disaster incidents that exceeded the utility’s standard response practices and

3 Independent Electricity System Operator Market Rules for the Ontario Electricity Market, Chapter 5, Section 11.
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[

triggered the deployment of additional planning and response resources under the

Program.

Table 3: Examples of Recent Severe Weather Events in the City of Toronto

Event

Description

Freezing Rain

Approximately 2-6 mm of freezing rain followed by additional heavy rain.

water/flooding

(February Estimated 9,200 customers out at peak; all customers restored within 24
2017) hours of the start of the freezing rain event.
High- Heavy rainfall in southern Ontario exceeded the yearly average for an entire

summer.

(May - June Numerous incidents of high-water/flooding reported across Toronto.
2017) No customers were directly impacted during this 55-day incident due to the
utility’s proactive damage assessment and DPM mitigation measures,
including flood mitigation efforts.
Wind Storm Strong wind gusts approaching 100 km/h in some areas and lasting
(October 2017) approximately 3 hours.
Estimated 43,000 customers out at peak.
90 percent of customers restored within 11 hours of event; all customers
restored within 48 hours of the end of the event.
Wind storm Sustained 65km/h winds, with gusts approaching 90km/h.
(April 2018) Estimated 24,000 customers out at peak; all customers restored within 48

hours of the end of the event.

Ice Storm (April
2018)

Approximately 10-20 mm of freezing rain, 20-25 mm rain, sustained winds
of 70 km/h with gusts up to 110 km/h.

Estimated 51,000 customers out at peak.

99 percent of customers restored within first two days of response; all
impacted customers restored within 5 days of the start of the event.

(June 2018)

Wind Storm High winds reported throughout service territory with gusts reaching
(May 2018) approximately 120 km/h.

Estimated 68,000 customers out at peak.

96 percent of customers restored within 48 hours of the start of the event.
Flash Storm High winds reported throughout service territory with gusts reaching

approximately 90-100/h.

Estimated 16,500 customers out at peak.

86 percent of customers restored within the first 12 hours and 97 percent
of customers restored within the first 24 hours of the event.
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In light of the increasing frequency and severity of natural disasters (i.e. due to climate
change) and deliberate hazards (including cyber-attacks and transnational threats to
critical infrastructure), incidents can rapidly escalate in scope, cross jurisdictional lines,
and result in significant losses. In this regard, the risk exposure of Canadian utilities—
particularly those in its largest city — is a complex and urgent issue that could materialize
in far-reaching social and economic consequences at the local, regional and national
levels. In this context, it is imperative for Toronto Hydro to implement a comprehensive
disaster preparedness framework that underpins its multi-faceted approach to planning,

response, operations and recovery.

Overall, the Program enhances the utility’s capacity for effective planning,
communications, and response activity coordination in anticipation of, during, and
following disasters that result in significant and widespread supply interruptions and/or
threats to public safety. Program planning is calibrated to reflect Toronto Hydro’s

current risk profile and relevant standards and best practices.*

3.1 Disaster Preparedness Management Program Functions

The Program functions include hazard/risk profiling and planning and disaster
preparedness framework implementation, evaluation, maintenance and improvement.
Each function is summarized below. Hazard or risk profiling and disaster planning is the
primary and largest function of the Program. This component encompasses business
impact analysis, production of disaster/emergency management plans and procedures
(including distribution system disaster preparedness planning), and external

partnerships management.

4 The Program aligns with the Canadian Standards Association’s Z1600 Emergency and Continuity Management
Program (CSAZ1600) standard. CSAZ1600 outlines requirements for emergency and continuity management
programs that address disaster prevention, mitigation, preparedness, response, and recovery.
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3.1.1 Hazard Identification Risk Assessment (“HIRA”)

HIRA entails the identification of specific hazards and risks to Toronto Hydro’s
operations. Through HIRA, the utility determines how frequently such hazards can
materialize, the severity of the potential impact, and which hazards pose the greatest
threat to distribution system operations. HIRA findings enable the utility to prepare for
worst-case scenarios and most likely risks, and efficiently allocate resources to hazards

that may occur within its service territory.

In 2016-2017, the utility established a sustainable enterprise-wide HIRA framework
consistent with industry best practices. Going forward, Toronto Hydro expects to fully
operationalize the HIRA framework with a view to increasing its understanding of its up-
to-date hazard exposure profile and to develop hazard risk models by correlating
anticipated external events (e.g. weather forecast) to power system impacts in order to

enhance operational decision-making in anticipation of an incident.

3.1.2 Business Impact Analysis (“BIA”)

Through BIA, the utility predicts the consequences of an incident/disruption on key
business functions and gathers information needed to develop disaster recovery
strategies. BIA results show how hazards will impact the reliable distribution of
electricity. In other words, which key services, facilities, and equipment are likely be

impacted.

In 2016, Toronto Hydro retained an external consultant to conduct a BIA of the utility’s
Control Centre & Dispatch Operations. This BIA pilot project enabled documentation of
key operational processes, recovery strategies, and down-time thresholds beyond which

grid operations and oversight (including compliance with applicable regulatory
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requirements) would be compromised. Toronto Hydro plans to conduct BIAs for all
departments that carry out business critical functions, implementing a standardized

approach to business continuity planning across the entire utility.

3.1.3 Response Planning

Toronto Hydro adopts an all-hazards approach to disaster preparedness, which involves
the identification and integration of common disaster response elements across all
hazard types (e.g. severe storms, cyber-attacks, large-scale system failures, etc.). This is
accomplished through the use of the Ontario Incident Management System approach to
emergency management, which includes recommendations on how personnel, facilities,
equipment, procedures, and communications are to be coordinated during an incident.
This increases planning efficiency, improves utilization of internal resources, and
ensures standardized and efficient response if and when the utility must react rapidly.
This approach also streamlines processes and improves the utility’s ability to focus on

unique response requirements for specific hazards and risks.

The Program produces and houses key disaster preparedness frameworks, including
planning documents covering corporate disaster preparedness governance; emergency
management; hazard-specific planning in respect of system damage and restoration
strategies; Toronto Hydro’s role in participating in a province-wide, black-start
restoration of the provincial grid; planning for the management of supply chain,
purchasing, and material distribution during emergencies; and the utility’s approach to

effectively engaging with customers and external stakeholders during emergencies.
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Figure 3: Damage Caused by Toronto Wind Storm in June 2018

In addition, Toronto Hydro is frequently approached by public authorities and
organizations hosting events in the City, to provide assurance in the form of contingency
plans for specific events (e.g. G20 summit, PanAm Games) that bring together
thousands of attendees. Each of these events is unique in nature, requiring custom
response plans that are tailored in scope and approach relative to the existing grid

emergency plans.

3.1.4 External Partnerships

The utility collaborates closely with electricity sector partners (e.g. Ontario Power
Generation, Hydro One Networks Inc., Independent Electricity System Operator) to
ensure consistent response and collaborative restoration. In addition, through Mutual
Assistance (“MA”) agreements with other utilities, Toronto Hydro has access to “at cost”

crews, equipment, supplies or expertise following a disaster.

The Program includes planning for the deployment and onboarding of MA crews. This is
because MA can give rise to operational challenges and requires significant planning and

coordination to be leveraged safely and efficiently. To ensure the safety of external
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crews assisting Toronto Hydro during disasters, the utility needs to undertake significant
research, negotiation, and planning to implement the necessary MA arrangements and
derive the maximum benefits of such arrangements. Jurisdiction-specific legislative and
regulatory regimes, along with different operating standards and system configurations,
can limit the host utility’s ability to take full advantage of MA within a short timeframe.
Operational complications associated with differences in safety practices, work
protection code, construction standards, and restoration practices, and/or lack of
familiarity with the requesting utility’s system may result in MA crews being assigned
simpler, non-critical tasks, which ultimately leads to longer restoration timelines and
prevents the full utilization of highly qualified resources. Further, the difficulties
encountered in the deployment of mutual aid resources can lead to an increase in
overall restoration costs without the proper advance planning and coordination. For
these reasons, during the 2020-2024 plan period, the utility will produce a plan for

sourcing, onboarding, and utilizing non-Toronto Hydro crews following a disaster event.

3.2 Program Implementation and Evaluation

This Program function entails the delivery of required workforce training and execution
of approved plans and processes during a disaster incident. The Program provides
employees with training on updated disaster preparedness frameworks and processes,
emergency roles, and incident management. It also integrates emergency

response/preparedness requirements into new corporate IT systems.

The Program evaluates ongoing disaster planning and procedures through testing and
exercises. Using simulation techniques (e.g. drills, system tests, etc.), the utility is able

to identify gaps in its disaster planning including in respect to training, internal and
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external coordination and communication and resource availability. For instance, in
2017, Toronto Hydro carried out the following disaster simulation activities:
e Administration of a utility-wide functional emergency exercise involving 80
participants from across Toronto Hydro;
e Two damage assessment drills; and
e Participation in IESO-led GridEx functional exercise that simulated a coordinated

physical and cyberattack on the interconnected electricity system.

During the 2020-2024 plan period, Toronto Hydro expects to build and enhance a
comprehensive exercise and testing program for disaster preparedness. It will continue
to design and conduct disaster simulations and tests that identify program gaps with a
view to inform adjustments and improvements in the overall disaster planning

framework and supporting plans and procedures.

3.3 Program Maintenance & Improvement

This function consists of reviewing all elements of the Program including hazard/risk
assessment, planning, business impact assessment, and exercises and testing, in order
to ensure an updated framework that meets the utility’s needs and risk profile. Given
the unique characteristics of disaster events and the need to respond efficiently and
effectively in each case, dedicated resources and processes are required in order to
research, identify, evaluate, and implement adjustments and enhancements to existing

practices.

Toronto Hydro aims to maintain and improve the effectiveness of the Program on an
ongoing basis through the use of both internal and external reviews and assessments.

For the 2020-2024 plan period, the utility intends to, through an “after-action” review
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process, continue its systematic reviews of the Program by gathering feedback from
internal personnel involved in disaster response as well as impacted stakeholders. In
addition, the Program will establish a formal audit cycle to ensure continued program
alignment with applicable regulatory requirements and industry standards. Finally,
through the use of third party assessors, Toronto Hydro will ensure its disaster planning
processes are robust and effective. Accordingly, in addition to training program
development and facilitation, Toronto Hydro requires funding to source auditors and
emergency management consultants to periodically evaluate and provide

recommendations as the Program evolves.

4. PROGRAM COSTS

Toronto Hydro requires approximately $2.7 million per year over the 2020-2024 plan
period to execute the functions describes above. Without this level of funding, Toronto
Hydro could be exposed to a number of risks, including:

e Reduced disaster preparedness and response activities leading to possibly longer
outage restoration times during such events;

e Adoption of an ad-hoc, reactive approach to disaster management (as compared
to a proactive, systematic approach that includes ongoing risk/hazard
assessments);

e Reduced ability to adequately perform drills and testing on current disaster
framework;

e Reduced ability to retain internal expertise required to continuously improve the
Program and bring it in line with industry best practices; and

e Reduced ability to provide essential disaster preparedness training to

employees.
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Table 4 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for the Disaster Preparedness Management program.

Table 4: Disaster Preparedness and Management Program Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

Program Actual | Actual Actual | Bridge Bridge Test

Disaster Preparedness Management 23 24 22 26 28 27

4,1 Cost Drivers

The requested forecast 2020 test year costs of $2.7 million represents an increase of
$0.4 million from the utility’s last rebasing year actual costs (2015), $S0.5 million from
the most recent historical actual year (2017), and $0.1 million less than the bridge year
(2019). The variances are attributable to the following factors:

e Reduction in external consulting costs: Initial program development and
implementation relied heavily on external expertise to compensate for the lack
of internal experience and familiarity with industry best practices. As the
Program has matured, the scope of major program development work has been
reduced and a skilled and experienced internal resource base has been
developed continue to update the disaster planning framework.

¢ Increase in net payroll/labour costs and employee expenses: These costs are
associated with recruitment, training, and development of employees who are
skilled, knowledgeable and qualified in the fields of emergency management,
business continuity, and utility operations. Effective development and
sustainment of the Program require dedicated employees with specialized skills
and knowledge in utility operations and emergency management.

e External testing and assessment costs: Ongoing evaluation through testing and

exercises provide insight into the effectiveness of the Program. The consulting
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costs for the 2020-2024 plan period are associated with external auditing and
benchmarking to maintain program efficacy and continued alignment with best
practices. This budget will also be allocated for conducting large scale

emergency response exercises across the utility.

4.2 Cost Control and Productivity Measures

The Program aims to ensure an up-to-date and robust utility-wide disaster planning
framework while utilizing cost control and productivity initiatives to manage costs. For
instance, as mentioned above, due to significant efforts to build and retain internal
disaster planning expertise, the Program is able to reduce reliance on external
consultants for program guidance and development, leading to cost savings.

In addition, the Program facilitates efficient use of internal resources with a view to
controlling external labour costs. The Program aims to leverage existing emergency
response capabilities within the utility by assigning Toronto Hydro employees to
emergency functions. The Program trains employees on the utility’s emergency
structure and the emergency roles they will need to fulfill to assist with system
operation and restoration. Lastly, in partnering with other utilities via the MA
agreements, Toronto Hydro has access to “at cost” crews, equipment, supplies and
expertise following a disaster event. These initiatives enables the utility to significantly
increase the number of resources available for disaster response without an increased

reliance on external resources and other labour costs.

Since 2016, Toronto Hydro has also adopted a number of tools, processes, and/or
related improvements in support of program execution during actual events, including:
e Full implementation of the Ontario Incident Management System, which is the

response system used by the vast majority of responders in the Province.
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Adoption of this system means that Toronto Hydro is now positioned for
collaborative response with other utilities (e.g. Enbridge), public safety
organizations (e.g. Toronto Police, Fire, and Emergency Medical Services), and
municipal/provincial governments. This provides the utility with access to all
levels of emergency management and response organizations (e.g. municipal
public works and forestry crews) during disaster response; and

¢ Implementation of statistical and comprehensive damage assessment tools
aimed at enabling more rapid and effective estimation of restoration durations
following a disaster event. This increases Toronto Hydro’s understanding of
which areas of the system have been most significantly impacted and require the
most immediate attention. This allows the utility to plan its resource usage more
effectively, focusing restoration efforts on areas requiring immediate response
and those which will most positively impact the greatest number of customers

and the impacted community.

4.3 Disaster Preparedness Management Program Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

Program costs increased by $0.1 million from 2015 to 2016 due to an increase in
employee headcount related to improving and implementing the Program, which was
offset by a reduction in external consulting costs for emergency management program

development.

2016 — 2017 Variance Explanation

Program costs decreased by $0.2 million from 2016 to 2017 as a result of a decrease in
external consulting costs which were partially offset by an increase in employee

headcount related to improving and implementing the Program.
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2017 — 2018 Variance Explanation

Program costs are forecast to increase by $0.4 million from 2017 to 2018 as a result of
an increase in employee headcount related to improving and implementing the Program

which will be partially offset by a further reduction in external consulting costs.

2018 — 2019 Variance Explanation

Program costs are budgeted to increase by $0.2 million from 2018 to 2019 as a result of
an increase in employee headcount related to improving and implementing the
Program, which will be partially offset by a further reduction in external consulting

costs.

2019 — 2020 Variance Explanation

Program costs are forecasted to decrease by $0.1 million from 2019 to 2020 as a result

of a retirement.
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CONTROL CENTRE OPERATIONS

1. OVERVIEW

Table 1: Control Centre Program Summary

2015-2017 Average Annual Cost (SM): 5.7 2020 Cost (SM): 8.7
Segments: Control Centre Operations

Outcomes: Reliability, Safety, Customer Service, Public Policy

Toronto Hydro’s Control Centre Operations program (the “Program”) facilitates the safe
and reliable operation of the utility’s distribution grid through real-time system control
and monitoring activities on a 24/7, 365-day basis. The Program coordinates system
switching and restoration work through Toronto Hydro’s Control Centre to mitigate the
effect of outages on customers, and enables safe load transfers for capital and
maintenance work. The Program further leverages the Control Centre to monitor the
flow of electricity and asset performance across Toronto Hydro’s distribution plant to
provide real-time information and system condition data for future use in system
planning activities. The Program includes the following functions:

e Distribution System Operations: Real-time, 24/7 operation of the distribution
grid to monitor system conditions, respond to outages, enable field crews to
safely work on the distribution system and coordinate operations with Hydro
One and the Independent Electricity System Operator (“IESO”);

e Work and Outage Scheduling/Coordination: Review and approval of work on
the distribution system and scheduling outages or work to minimize system and
customer impact;

e Grid Analytics: Reliability reporting and grid analysis to monitor risks,

performance and approved construction project design; and
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e Supervisory Control and Data Acquisition (“SCADA”) Maintenance and Support:
Maintenance, configuration and troubleshooting of the Toronto Hydro SCADA

system, which enables Power System Controllers to monitor and operate

distribution system equipment remotely and in real time.

The Program is a continuation of the activities described in the Control Centre

Operations program in Toronto Hydro’s 2015-2019 Rate Application.!

2. OUTCOMES AND MEASURES

Table 2: Control Centre Operations Program Outcomes and Measures Summary

Reliability e Contributes to Toronto Hydro’s system reliability objectives
(e.g. SAIDI, SAIFI, FESI-7) by:

o Supporting and enabling successful execution of the
annual distribution system capital and maintenance
investment programs;

o Maintaining the integrity of the registry database that
pertains to system asset quantity and type. This
information is used for planned and reactive
distribution system work; and

o Ensuring compliance with all statutory requirements
related to grid emergency preparedness and business
continuity, including emergency preparedness
requirements outlined in Section 39 of the Electricity
Act, 1998 and IESO’s Market Rules relating to
emergency preparedness planning and system

restoration planning.

1EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 4A, Tab 2, Schedule 5.
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Safety

Contributes to Toronto Hydro’s safety objectives measured
through metrics such as the Total Recordable Injury Frequency
(“TRIF”) by:

O

Providing seamless visibility over the distribution
system, including load management and control over
inadvertent energizing of equipment; and

Ensuring compliance with electrical distribution safety
regulations through timely reporting of serious
electrical incidents involving Toronto Hydro
infrastructure.

Customer Service

Contributes to Toronto Hydro’s customer service objectives by:

O

Receiving and responding expeditiously to trouble calls
from customers and/or external stakeholders;
Maintaining the capability to effectively manage,
prioritize and resolve multiple concurrent system issues
impacting customers; and

Providing relevant and timely outage information for
customers, such as estimated outage restoration times
and other situational information relating to system
outages.

Public Policy

Contributes to Toronto Hydro’s public policy objectives by
ensuring compliance with:

o

Emergency response-related provisions of the
Distribution System Code by ensuring emergency calls
are responded within a target of 60 minutes (in urban
areas), 80% of the time; and

Ensuring compliance with requirements relating to the
OEB Major Event Day reporting (Report of the Board EB-
2015-0182), by efficiently communicating with external
and internal parties, prioritizing system alarms, external
and internal reports, and dispatching resources
effectively.
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3. PROGRAM DESCRIPTION

3.1 Control Centre Functions

As set out above, the Control Centre is responsible for the safe and efficient operation
of the distribution system. This includes directly opening and closing remotely operable
switches to redirect the flow of electricity, directing/instructing field crews with respect
to the operation of locally operable switches and administering Toronto Hydro’s Work
Protection Code to ensure that work on or in proximity to Toronto Hydro’s
infrastructure can be conducted safely. Power System Controllers are responsible for
establishing the existing system conditions, identifying the necessary steps to safely
complete the work and minimize interruptions to customers, directing field crews in
execution of these steps and maintaining records of which steps have been completed

and which workers are actively working on the system.

Other processes administered by the Control Centre are switching steps and the
issuance of “Hold Offs.” Switching steps are documented as “Orders to Operate” safety
documents. Each Order to Operate is comprised of a list of switching instructions that
enable operations crews to safely transfer customer load and/or establish suitable work
protection over a specified range of system devices. Hold Offs are special conditions
that prevent certain automatic equipment operations for the duration of time that a
field crew is working in proximity to Toronto Hydro’s infrastructure. Power System
Controllers record the location of workers within the direct proximity of electrical
equipment (e.g. working on energized apparatus) to limit the possibility that other
concurrent activities may increase the risk of equipment damage. Application of Hold
Offs for certain activities are a requirement of Toronto Hydro’s work procedures, and if
not applied, can result in equipment damage and create extended outages should an

incident occur in the physical or electrical proximity to the work site.
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The Control Centre also plays a significant role with respect to outage restoration.
When a feeder circuit breaker trips, the Control Centre is usually notified immediately
through the SCADA system. Power System Controllers take immediate action to
remotely isolate the issue, restore power where possible by switching to alternate
supplies, coordinate with grid response crews to identify the specific location of the
fault, make repairs and plan the final restoration. Where available, the Control Centre
will relay situational information such as outage boundaries; number of customers
effected and estimated restoration times to the Toronto Hydro communications team
for dissemination to the public. Similarly, when issues on the transmission system
impact supply to the Toronto Hydro’s system, the Control Centre is the direct point of
contact for the IESO and/or Hydro One. The Control Centre is also the point of contact
for coordination of restoration efforts following a major disruption to the provincial

electricity grid.

3.1.1 Distribution System Monitoring

The Control Centre is responsible for monitoring the status and operational state of the
distribution system on a 24/7/365 basis. Power System Controllers maintain a real-time
model and understanding of switch positions, device states, power flows, loading, work-
in-progress, trouble alarms and abnormal system events across all 1,700+ circuits. This

is accomplished through a combination of processes and tools.

3.1.2 Distribution Work and Outage Coordination

The Control Centre acts as a central authority for the operational assessment of designs,
scheduling and coordination of work on the distribution system. All construction work
involving modifications to the distribution system is submitted to the Control Centre for

review. Control Centre engineers and technicians consider the operational impacts and
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safety of the proposed designs and provide feedback and/or approval. Prior to work
initiation, execution groups must also submit work requests to the Control Centre for
planning and coordination purposes. This information is used to develop a plan that
eliminates conflicts between jobs, identifies synergies (e.g. grouping of work requiring
similar isolations to reduce the number of switching activities) and allows the work
execution groups and the Control Centre to coordinate and optimize the use of shared

field switching resources.

The Control Centre is also responsible for planning service isolations and restorations at
the request of customers who require these services to safely work on their electrical

systems.

3.1.3 Grid Analytics

The Control Centre analyzes system performance, calculates reliability statistics, reviews
outage restoration performance, and plays a role in processing system record changes
following the completion of work in the field. In addition, Control Centre engineers and
technicians maintain the Interruption Tracking Information System, which stores data
related to outages, including impacted devices/circuits, customer minutes out,
customers impacted and the restoration sequence. From this database, the team
compiles system performance statistics for reporting to internal and external
stakeholders. The group also conducts in depth reviews of outages on a case by case

basis to assess performance and identify improvement opportunities.

Toronto Hydro’s distribution grid is in a state of perpetual change as new customers
connect to the system and capital projects make modifications to the permanent

physical design and configuration of the grid. The Control Centre requires access to the
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most current information in order to effectively and safely carry out their work. The
Control Centre, therefore, plays an important role in ensuring that system records are
consistently and expediently updated. This work helps protect Toronto Hydro crews
and customers from exposure to unsafe conditions and ensures that switching and
other Control Centre activities achieve planned results without compromising system

integrity and reliability.

3.1.4 SCADA System Maintenance and Support

As the SCADA system is integral to the efficient operation of the Control Centre, a team
of specialized engineers oversee the activities related to maintaining, improving, and
modifying Toronto Hydro’s SCADA system to maintain cyber security and facilitate
system operation efficiency. The SCADA team consists of trained engineers and
technicians that possess specific skill sets in SCADA or industrial control systems. Their
efforts facilitate remote system monitoring and control, and help ensure that decisions
and orders from the Control Centre are quickly and efficiently executed. When Toronto
Hydro installs new system monitoring and control equipment, it relies on SCADA
engineers to configure and enable these devices to work seamlessly with the existing

equipment and applications.
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Vault #4716

ort Rd

Tx Size TS0KVA (2000 APhase) TS0KVA (2000 APhase)

Tx 0l Level Qeg)

Figure 1: SCADA Display of a Typical Toronto Hydro Network Vault

3.2 Control Centre Operations

The Control Centre is comprised of two functions: (i) 24/7 Operations; and (ii) Grid
Performance Analysis and Support. The 24/7 Operations is responsible for distribution
system monitoring and operations, and work scheduling/coordination. This area is
primarily staffed by Power System Controllers, Power System Controller Apprentices
and Distribution Grid Operations Supervisors who work on a 24/7/365 shift schedule.
The Grid Performance Analysis and Support function is primarily comprised of
engineering technicians and engineers. The employees performing this function
typically work a regular day schedule with after-hours support available through a

rotating standby schedule.

Control Center functions require highly trained and experienced Power System
Controllers.? The density and complexity of Toronto Hydro’s urban setting adds

additional complexities and challenges and therefore, Power System Controller

2 power System Controllers in training are referred to as apprentices, while fully trained Power System Controllers are
referred to as journey persons.
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qualifications can only be developed through a combination of in-class training and on
the job experience. Power System Controller Apprentices, irrespective of educational
backgrounds and prior experience, are required to complete a 4.5 year apprentice
program, including 2-3 years of progressively more complex assignments, to
substantially familiarize themselves with Toronto Hydro’s system and become fully
qualified Power System Controllers. Sustainment and development of this workforce is
critical in ensuring that Toronto Hydro has the capability to realize the outcomes

targeted by the utility.

Between 2018 and 2024, a substantial number of the current Power System Controllers
are expected to retire. This trend is likely to continue for several more years. See Figure
2, below, for Toronto Hydro’s forecast of expected Power System Controller
retirements. Without a strategy to offset the expected loss of experience, it will be
increasingly difficult for the Control Centre to sustain an appropriate level of service.
This will negatively impact the utility’s ability to meet strategic targets and outcomes

related to safety, reliability and customer service.

Owing to the number of retirements forecasted to occur within a short period of time,
the Program must continue to hire apprentices in order to sustain levels that are
commensurate to the volume of work and the hours required to successfully run Control
Centre operations. The Control Centre will need to continue to renew its workforce and
incur expenses related to bridging the knowledge transfer (24/7 supervision), on-
boarding new hires, and supporting competency evaluation, associated with mentoring

new apprentices.
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Power System Controller Forecasted Retirements
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Figure 2: Forecast Power System Controller Retirements over 2018-2024 period

In order to ensure that there is sustainability within the workforce over the long term,
the Power System Controller Apprentice Program will continue through to at least 2024.
This will ensure Power System Controller Apprentice numbers are kept at a level that
maintains qualified staff to handle work volumes and support a 24/7 schedule. In order
to mitigate this retirement trend and account for voluntary exists of apprentices and
Power System Controllers, Toronto Hydro plans to hire apprentices according to the

plan shown in Figure 3, below.
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Power System Controller Apprentice Hiring Plan
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Figure 3: Power System Controller Apprentice Hiring Plan

In 2016, Control Centre operations transitioned to a 24/7 supervision model whereby
Control Centre Supervisors work a rotating schedule of twelve hour shifts. The schedule
ensures that at least one supervisor is present in the Centre at all times. As Power
System Controllers coordinate with field crews to analyze, plan, execute and resolve
public safety incidents or restore power outages, accurate customer centric information
must be available in a timely manner. The new 24/7 supervision model allows for more
consistent operational decision-making, more accurate and timely dissemination of
information, and increased service for customer escalations. More importantly, as a
result of retirements of experienced Power System Controllers, there is a significant
reduction in the amount of experience present in the Control Centre at any given time.

Having a Supervisor present at all times provides support for more junior apprentices as
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they develop their skills and knowledge, and benefit from leadership guidance for public

safety incidents and customer communication escalations.

Lastly, there are other externally driven factors that will likely increase the volume or
complexity of Control Centre activities, further necessitating a supervisor presence in
the Control Centre at all times, including:

e Increased market penetration of distributed generation, electric vehicles /
vehicle charging stations and energy storage. This shift will introduce additional
nodes that will need to be monitored and controlled to manage impact to the
grid. The transition from a system where power flows primarily in one direction
to multi-directional flows will also complicate switching operations in order to
ensure that Toronto Hydro plant is safely isolated and grounded;

e Increases in extreme weather-related events due to climate change. Studies for
the Toronto area predict that we will see an increased volume of adverse
weather with the potential to disrupt the power grid, including extreme heat, ice
storms, extreme wind and flooding. These events typically put a significant
amount of stress on Control Centre operations as they frequently result in an
extraordinary number of outages that must be managed and restored;? and

e Increasing customer expectations with respect to communication of outage
status information. Along with grid response crews, Power System Controllers
are typically directly responsible for coordinating restoration efforts and are
often the source of this information. Toronto Hydro recognizes that it is
important to be responsive to customer expectations around being kept

informed about outages and restoration times.

3 For a discussion of recent extreme weather related events experienced by the City, please refer to the Disaster
Preparedness Management program at Exhibit 4A, Tab 2, Schedule 6.
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4. PROGRAM COSTS
Toronto Hydro requires approximately $8.7 million each year over the 2020 to 2024
period to execute the functions described above. Without this level of funding, Toronto
Hydro may encounter a number of risks, including:
¢ Inability to successfully execute the capital and maintenance investment
programs due to Control Centre-related delays in administering field work;
e Significantly longer restoration times for outages;
e Less effective coordination with Hydro One and IESO counterparts with respect
to bulk system issues, resulting in prolonged outages for customers;
e Reduced operating efficiency and higher safety risks as a result of the reduced
ability to manage data on changing system configuration in a timely manner; and
e Persistence of abnormal system configurations, which can cause additional or

prolonged outages.

Table 3 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for the Program.

Table 3: Control Centre Operations Program Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

HTOEIE Actual | Actual | Actual | Bridge Bridge Test

Control Centre Operations 5.4 5.4 6.3 7.8 8.7 8.7

4.1 Cost Drivers
The 2020 test year cost forecast represents an increase of $3.3 million from the utility’s
last rebasing year actual costs (2015) and $2.4 million from the most recent historical

actual year (2017).
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The cost drivers for this Program include the non-discretionary renewal of Toronto
Hydro’s Power System Controller workforce, a shift to 24/7 supervision, and additional

support staff costs.

4.2 Cost Control and Productivity Measures

The Control Centre has led and/or supported several system modernization initiatives to
control costs, improve productivity, and enable further optimization of operations. For
instance, one such initiative resulted in a significant reduction in the average time crews

spend waiting for Hold Offs (see Figure 4, below).
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\
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Figure 4: Average Wait Times for Planned Hold Offs

Average Wait Time (Min)

This reduction translates directly into increased productivity for field crews, as they
spend less time waiting for a Hold Off before initiating work. The reduction was
achieved by analyzing Hold Off volume data and spreading the peak demand across a

longer time frame by staggering call-in times.
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Another example of continued productivity improvements within the Control Centre is
illustrated in Figure 5, below, which demonstrates a steady increase in the Control
Centre’s target for percentage of planned Orders To Operate which are to be written
prior to work execution. By having Orders To Operate ready prior to execution, it
reduces last minute work volume and increases the likelihood that field work can
commence without delays caused by the Control Centre. While there is significant
volatility in the planned Orders To Operate from month to month due to volatility in
work volume, Toronto Hydro will continue to look for opportunities to improve in the

future through improved scheduling and further process optimization.
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** 2016/2017 OTOs written and checked one day ahead of execution for North and written only for South.

Figure 5: Percentage of Orders To Operate Prepared Ahead of Execution

The Control Centre has also increased the volume of work it processes. The work
processed by the Control Centre is variable and dependant on several factors, including
the size and complexity of Toronto Hydro’s capital and maintenance programs, the

number of equipment failures and external factors that influence system reliability such
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as weather. Table 4, below, provides some measurable Control Centre output in recent

years.

Table 4: Historical Control Centre Work Volumes

2013 2014 2015 2016 2017
Total OTO Steps 63526 106734 | 237906 | 256098 | 278839
Executed OTOs 2936 3489 3574 3547 3696
Hold Offs 25741 27108 26468 24499 20544

Table 4 shows an increasing number of Orders To Operate steps which is a reflection of

the complexity of the work being undertaken on Toronto Hydro's distribution system.

The increase is generally attributable to a higher portion of electrical capital and

maintenance work that requires extensive Control Centre support in recent years, as

compared to civil work, which requires less Control Centre support. This volume will

persist as Toronto Hydro continues to invest in its distribution system.

Table 5, below, provides examples of other productivity initiatives along with the results

that will be enabled.
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1 Table 5: Examples of Control Centre Productivity Initiatives

Initiative Timing Results
Development of | Ongoing Enhancement of specialized skill sets in Power System
Apprentice Controllers, which will enable efficiencies in performance.
Programs
Network 2015-2018 | Replacement of obsolete Distribution Management System
Management and Outage Management System will lead to better system
System Upgrade stability and performance due to vendor support, allow for

increased capacity for Power System Controllers,
dispatchers, and support staff during extra-ordinary
circumstances, increase access to back-end operational data
for reporting and productivity analysis, and enable
implementation of various mobile solutions.

Mobile Orders 2018-2019 | Eliminates the need for paper-based Orders To Operate to
To Operate be sent between the Control Centre and field workers. The
process enables Orders To Operate to be sent directly from
the Power System Controller to the field crew’s laptop or

mobile device, reducing errors and increasing efficiency.

Operational 2018-2019 | Enhances access to operational data that eliminates several
Analytics manual reports and enables advanced reporting and
analytics. The change modernizes reliability calculation

processes.
Telephone 2016-2018 | Enables allocation of customer and crew calls into Trouble
Queuing Dispatchers to measure and prioritize timely response to

crew work clearances, decreasing crew wait times. The
process optimizes communications between Power System
Controllers and field crews, allowing segregation of simple
versus complex work and real-time work intake processes.
Lastly, it also enables real-time performance reporting and
analysis, which will inform further Control Centre process
optimizations.
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4.3 Control Centre Operations Program Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

There was virtually no variance between actual 2015 and actual 2016 costs.

Retirements and other employee departures were offset by new hires.

2016 — 2017 Variance Explanation

Costs increased by $0.8 million between 2016 and 2017. This increase is attributable to
an increase in net labour and payroll costs of approximately $0.2 million relating to
continued implementation of the 24/7 supervision model and hiring of Power System
Controller Apprentices and support staff, as well as costs associated with external
consulting services and purchased services of approximately $0.6 million. External
consulting services were utilized to conduct engineering studies and to develop and
deliver training material for new hires. These costs are required to support continued
development and delivery of highly specialized training modules and technical studies of
operational work practices to identify/validate improvement opportunities and

implement costs associated with system modernization initiatives.

2017 — 2018 Variance Explanation

Costs increased by $1.5 million between 2017 and 2018. This increase is attributable to
an increase of approximately $0.9 million in payroll and labour costs related to
continued implementation of the 24/7 supervision model and hiring of Power System
Controller Apprentices and support staff, as well as continuation of costs associated
with external consulting services and purchased services of approximately $0.6 million,

for the reasons mentioned above.
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2018 — 2019 Variance Explanation

Costs are forecast to increase by $0.9 million between 2018 and 2019. This increase is
primarily attributable to an increase in staffing costs related to continued
implementation of the 24/7 supervision model and hiring of Power System Controller

Apprentices and support staff.

2019 — 2020 Variance Explanation

There is no forecasted variance between 2019 and 2020. A small increase in payroll and

labour costs is offset by a decrease in external consulting and purchased services.
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CUSTOMER-DRIVEN WORK

1. OVERVIEW

Table 1: Customer-Driven Work Program Summary

2015-2017 Average Cost ($M): 10.6 2020 Cost ($M): 9.6

Segments:
e Customer Connections
e Public Safety and Damage Prevention
e Customer-Owned Equipment Services

Outcomes: Customer Service, Safety

The Customer-Driven Work program (the “Program”) delivers services that respond to
requests from existing and future customers. The specific activities this Program covers
include planning, engineering, design, and field work to safely and efficiently enable
customer connections and meet customer requests. This work is categorized into three
segments as follows:

e Customer Connections;

e Public Safety and Damage Prevention; and

e Customer-Owned Equipment Services.
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2. OUTCOMES AND MEASURES

Table 2: Customer-Driven Work Program Outcomes and Measures Summary

Customer Service

Contributes to meeting Toronto Hydro’s obligations for
customer connections (including OEB mandated ESQR
measures)! by:

o Ensuring sufficient planning staff and required tools or
resources are available to efficiently plan and design
service connections and meet service request
volumes; and

o Providing the public with information concerning the
location of Toronto Hydro’s buried equipment (i.e. to
facilitate construction) within five days 90 percent of
the time, as required under the Ontario One Call
regime.

Contributes to Toronto Hydro’s customer service objectives by
working with customers to ensure customer-owned civil
structures containing distribution equipment on customer
property are adequately maintained.

Safety

Contributes to Toronto Hydro’s public safety performance and
objectives by providing cable locates in a timely manner;

thereby improving general public safety.

3. PROGRAM DESCRIPTION

Most of the activities in the Program are driven by legislative and regulatory

requirements, including the Electricity Act, 1998, the OEB’s Distribution System Code

(“DSC”), the Ontario Underground Infrastructure Notification System Act, 2012 (“One

1 More specifically, Toronto Hydro’s customer connection-related obligations include:
(i) completing low and high voltage connections within five and ten business days respectively at least 90 percent
of the time, as measured pursuant to the OEB’s new connection metrics and section 7.2 of the Distribution

System Code (“DSC”);

(ii) completing customer appointments in accordance with the OEB’s Appointment Scheduling and Appointments
Met metrics 90 percent of the time, as per sections 7.3 and 7.4 of the DSC; and

(iii) responding to inquiries requiring a written response within ten business days at least 80 percent of the time,
as measured pursuant to the OEB’s Written Response metric and section 7.8 of the DSC.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 8

ORIGINAL

Page 3 of 22

Call Act”), the Construction Projects Regulation O. Reg. 213/91, and other legislative

requirements governing fire prevention and detection activities.

The Program covers the interactions between Toronto Hydro’s customers and its

distribution system, addressing everything from customer requests for access to the grid

to the safe completion of work in proximity of Toronto Hydro equipment. More

specifically, the three Program segments are:

Customer Connections, which includes the administrative and unrecovered costs
associated with the investigative engineering, design, and field work to facilitate
customer connection requests in accordance with applicable customer service
and regulatory obligations.

Public Safety and Damage Prevention, which aims to provide the general public
and other utilities with timely information regarding the location of Toronto
Hydro’s buried equipment in accordance with applicable regulatory
requirements.

Customer-Owned Equipment Services, which aims to provide customers the
means to access and service their equipment operating on the distribution

system, including vault access, isolations and disconnections.

4. PROGRAM COSTS

Toronto Hydro requires approximately $9.6 million each year during the 2020 to 2024

period to execute the Customer-Driven Work program, as described above. Without

this level of funding, Toronto Hydro could be exposed to a number of risks, including:

Reduced ability to provide potential customers safe and reliable connection

options in a timely manner. An in-depth analysis is required to determine the
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impact of a new customer on the grid to ensure system integrity, and insufficient
funding could compromise the ability to properly conduct this analysis;

e Customer dig-ins while performing work, which could potentially result in
damaged distribution assets, service outages, or personnel injuries;

e Reduced ability to provide customers with isolations for the maintenance of
their electrical equipment, resulting in potential reliability degradation on the
distribution system; and

e Reduced ability to provide disconnection and asset removal services to customer

wishing to upgrade or redevelop their land.

Table 3 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for each of the Program’s segments.

Table 3: Customer-Driven Work Program Expenditures by Segment (S Millions)

Segment 2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test
Customer Connections 2.1 24 23 3.0 3.1 3.2
Public Safety and Damage 4.0 4.2 5.9 5.1 4.7 45
Customer-Owned Equipment 4.1 34 35 19 1.8 19
Total 10.2 10.0 11.6 9.9 9.6 9.6

4.1 Cost Drivers
The 2020 test year cost forecast represents a decrease of $0.6 million from the utility’s
last rebasing year (2015), a decrease of $2.0 million from the most recent historical

actual year (2017), and is largely unchanged from the bridge year (2019).

The variances in the Customer Connections segment are attributable to the complexity
of the initial investigation required prior to making an Offer to Connect. As both the

number and complexity of expansion projects have been increasing over time, it is
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expected that the overall time and administrative burden involved in these
investigations will also increase. Projects that do not proceed are not capitalized. Any
unfunded costs (including administrative resources) relating to such investigation are

funded through this Program.

Variances in the Public Safety and Damage Prevention segment are attributable to a
change in locate contractors in 2018 due to performance concerns. The work is now
divided between two contractors. To onboard the new contractors, segment costs
increased in 2017 and 2018, but are expected to decrease in 2019 and stabilize going
forward. The discontinuation of the Line Cover-up Program Administration is also

expected to decrease overall costs starting in 2019.

The decrease in Customer-Owned Equipment Services costs between 2015 and 2018 is

primarily driven by customer-specific payment for isolations.

4.2 Cost Control and Productivity Measures

4.2.1 Cost Management

Toronto Hydro undertakes a number of measures to control costs in this Program.
Under the Customer Connections segment, Toronto Hydro reviews pre-payment values
on a project basis to ensure they cover a reasonable portion of the initial investigation

work and mitigate financial risks should the project not proceed.

For the Public Safety and Damage Prevention segment, the utility is working with its
cable locate services contractors to streamline the “clear” process, which indicates to
customers that their work will be clear of any Toronto Hydro equipment. Toronto Hydro

changed locate contractors in 2017. As part of the on-boarding process, the new
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contractors have been primarily using “field clears”, where members of the team are
sent into the field to address calls, even when there were no conflicts. Calls where there
were no conflicts represent 57 percent of calls, and the potential to be addressed from
the office (known as “office clears”). Toronto Hydro is working with the contractors to

increase the use of “office clears.” This is expected to reduce costs.

Under the Customer-Owned Equipment Services segment, Toronto Hydro provides vault
access at its expense, recognizing that the utility gains benefits, including the
identification of potential hazards or deficiencies. However, Toronto Hydro does limit
the free access to one time per year. Customers requiring access to vaults more than
once per year are responsible for the full costs. This in turn incentivizes customers to

find efficiencies during their access.

4.2.2 Productivity

Customer Connections

In 2017, Toronto Hydro combined its Low Voltage and High Voltage design teams. Prior
to this, the Low Voltage team dealt with short turn-around seasonal work, while the
High Voltage team dealt with larger developments that had long lead times. This
merger has allowed the allocation and distribution of work across design team members

in a more effective and efficient manner.

In addition, Toronto Hydro implemented an online (“C1”) form with standardized fields
that customers complete in respect of their inquiries. A properly completed customer
inquiry form would be promptly and accurately directed to the correct resource, thus

minimizing the need for an inquiry to be passed from one department to another.
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In 2016, Toronto Hydro piloted a Customer Relationship Management (“CRM”) system
to enable enhanced and more transparent project management and tracking. The pilot
allowed Toronto Hydro to better manage customer requests by recording relevant
information (e.g. when requests were received, milestone progress, response times,
assigned designer, and project status). This ensures that existing customers or those
who want to restart a project receive seamless and efficient service from the utility.
This pilot system had led Toronto Hydro to consider expanding and implementing the

CRM solution to capitalize on the potential benefits offered by the system.

Public Safety and Damage Prevention

As of 2017, Toronto Hydro divided its service territory (east and west of Yonge Street)
between its two locate service providers. This boundary is flexible and allows Toronto
Hydro to optimize the responsibilities of each contractor based on workload, costs, and
performance as well as realize efficiencies by allowing contractors to focus on specific
geographic areas. This enables the utility to minimize costs while meeting customer
locate requirements. In December 2016, Toronto Hydro met the five day measure (i.e.
to provide information within five days) 58 percent of the time. That number improved

to 91 percent by December of 2017.

Customer-Owned Equipment Services

In 2017, Toronto Hydro initiated a pilot program with a new contractor to perform
residential underground isolations. The new contractor performed the isolations
successfully, meeting all safety and performance standards, at approximately half of the
costs. Since isolations are fully billed to the customer, this saving is passed on fully to

the customer.
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5. CUSTOMER CONNECTIONS SEGMENT

5.1 Segment Description

The Customer Connections segment is driven by customer requests to connect to
Toronto Hydro’s distribution system or service upgrades for existing customers. Serving
one of the fastest growing cities in North America, Toronto Hydro receives high volumes
of request for connections and upgrades for residential and commercial developments
each year. The requests vary in location, load requirements and the complexity of
underlying planning or construction work. In accordance with its regulatory obligations,
Toronto Hydro must connect a customer to its distribution system within prescribed
timelines if that customer and the associated connection meet all technical
requirements outlined in the DSC (Section 7.2) and the utility’s Conditions of Service.
Customer connections can be in the form of a basic connection, or a connection
requiring expansion work. The types of connections Toronto Hydro performs can
generally be divided into two categories as follows:

e Low Voltage Requests: These requests primarily relate to residential and small
commercial customers that utilize existing Toronto Hydro transformation for
their connection. As shown in Figure 1, the high volume of requests presents
challenges as they require extensive project coordination and administrative
oversight. The level of work is typically seasonal and has a relatively short
turnaround time. To meet its service obligations, Toronto Hydro works with

customers to provide options for a new connection or service upgrade.
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Figure 1: Low Voltage Connection Requests by Month (2015-2017)

e High Voltage Requests: These requests primarily relate to larger residential and
commercial developments with dedicated transformation on customer property.
These customers typically engage Toronto Hydro years before service is
required. Figure 2 provides a year-over-year comparison of the volume of new
formalized High Voltage requests that Toronto Hydro receives on an annual

basis.
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Figure 2: High Voltage Connection Requests (2015-2017)

Following the receipt of a connection request, Toronto Hydro works with prospective
customers to develop an appropriate connection design, calculate the design pre-
payment, and establish a mutually satisfactory construction schedule. Given the high
density of Toronto’s urban core, there are capacity limitations at many of the utility’s
Transformer Stations (“TS”) and Municipal Stations (“MS”) as well as spatial restrictions
of existing underground or overhead easements. As such, Toronto Hydro may be
required to undertake plant expansion and enhancement work to enable safe and
reliable power. Projects with expansion work typically require connections that extend
beyond the closest pole or cable chamber, resulting in work on various sections of the
circuit or sometimes the entire circuit. Such work is complicated and requires a
specialized team (including designers and distribution and stations engineers) to plan
the system to accommodate the connection. As a result, customer jobs requiring
expansion work require significantly more resources to prepare an Offer to Connect.

Figure 3 illustrates the year-over-year volumes of Offers to Connect requiring expansion
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projects. Over the past four years, both the volume and average complexity of

expansion work have increased.

Number of Offer to Connects Issued requiring Expansion Work

45
40
40
35

35 33
30
25
15
10

5

0

2014 2015 2016 2017

Figure 3: Number of Connections Requiring Expansion Work (2014-2017)

Given the current pace of Toronto’s growth and the volume of large connection
requests, Toronto Hydro identifies and addresses areas where insufficient connection
capacity exists or is projected to materialize in the near or medium term. In this regard,
the utility’s customer connection work also entails an analysis of development plans
prepared by provincial and municipal agencies and private development firms. Toronto
Hydro incorporates the results of this analytical work into its load forecasts, system

upgrade, and expansion plans.?

Throughout the duration of connection planning and design activities, Toronto Hydro

maintains frequent communications with prospective customers to effectively manage

2 See Load Demand at Exhibit 2B, Section E5.3 and Stations Expansion, Exhibit 2B, Section E7.4
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their expectations and accommodate their evolving requirements or concerns where
applicable. If planned or ongoing connection work may temporarily affect service
quality, reliability or otherwise cause disruptions for existing Toronto Hydro customers,
the utility endeavours to ensure that affected customers receive timely notifications and

are able to provide input regarding the scheduling of planned activities.

The utility recovers eligible costs associated with the planning and execution of
connection work from the requesting customers in accordance with the DSC and other
relevant OEB and internal policies. The remainder of the costs is either capitalized or

recovered through operating costs as described below.

Finally, operating costs related to customer connection work also include Program
support costs such as tools and equipment, uniforms, information technology, vehicle

and occupancy costs.

5.2 Customer Connections Segment Costs
Toronto Hydro requires approximately $3.2 million each year during the 2020 to 2024

period to execute the functions in this segment.

Table 4 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for the Customer Connection segment.

Table 4: Customer Connections Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

Segment Actual | Actual | Actual @ Bridge | Bridge Test

Customer Connections 2.1 24 2.3 3.0 3.1 3.2
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The 2020 test year costs proposed in this segment represent an increase of $1.1 million

from the utility’s last rebasing year (2015), $0.9 million from the most recent historical

actual year (2017), and $0.1 million from the bridge year (2019).

5.3 Customer Connections Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

The costs from 2015 to 2016 increased by $0.3 million due to a decrease in the

recoveries from new service investigations.

2016 — 2017 Variance Explanation

There is no material variance in this period.

2017 — 2018 Variance Explanation

The costs from 2017 to 2018 are forecast to increase by $0.7 million due to the

increasing complexity of projects and design work on customer connection jobs.

2018 — 2019 Variance Explanation

There is no material variance in this period.

2019 — 2020 Variance Explanation

There is no material variance in this period.

6. PUBLIC SAFETY AND DAMAGE PREVENTION SEGMENT
6.1 Segment Description

The Public Safety and Damage Prevention segment consists of the governance,

oversight, and execution of work to ensure public safety and prevent potential damage
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to Toronto Hydro’s equipment when work is performed by customers (or their
contractors) in proximity to the utility’s assets. The primary activity in the segment is
identifying the location of Toronto Hydro’s underground assets (commonly referred to

as “cable locates”).

Prior to excavation, Ontario homeowners or contractors may use the Ontario One Call
service to confirm that the work area does not contain any buried utility infrastructure.
Toronto Hydro participates in the One Call program, and is responsible for the service

costs associated with requests pertaining to its service territory.

Beyond leveraging the One Call contact centre capabilities, the utility outsources the
cable locating function to third party providers who process incoming requests and

identify the location of Toronto Hydro’s underground infrastructure.

The public is not charged for using Ontario One Call. This encourages the widespread
adoption of the service, which yields significant public safety benefits and prevents
costly damage to utility infrastructure. Toronto Hydro is obligated to pay Ontario One
Call for the call centre services it provides. The utility must also pay third party
contractors to perform the actual locate work. The cost of an individual locate varies

depending on the nature of work requested and the timeline for its execution.

The following tables outline the number of requests received by Ontario One Call

relating to Toronto Hydro’s territory and the associated costs of the service.
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Table 5: Ontario One Call Customer Request Volumes and Costs

Year Number of Requests Cost ($ Millions)
2015 161,275 $0.2
2016 164,291 $0.2
2017 162,652 $0.2

Table 6: Third Party Locates Provider Volumes and Costs

Year Number of Locates Cost ($ Millions)
2015 134,989 $1.7
2016 131,222 S1.7
2017 116,479 $2.5

Segment activities also include the planning and execution of Alternate Locate

Agreements (“ALAs”) with large excavation companies. Through an ALA, an excavation

company is assigned a blanket locate and an excavator identification number. Prior to

excavating, the company can call Ontario One Call and obtain immediate approval to

excavate. As a result, such companies are able to bypass the standard five-day

turnaround time for the receipt of the service. In addition, Toronto Hydro is able to

minimize the costs associated with completing the locate. ALAs result in higher

customer satisfaction, require less coordination and oversight from Toronto Hydro, and

lead to cost reductions for Toronto Hydro and its customers.

6.2 Public Safety and Damage Prevention Segment Costs

Toronto Hydro requires approximately $4.5 million each year during the 2020 to 2024

period to execute the functions in this segment.

Table 7 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for this segment.
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Table 7: Public Safety and Damage Prevention Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test

Public Safety and Damage 4.0 4.2 5.9 5.1 4.7 4.5

Segment

The 2020 test year cost forecast represents an increase of $0.5 million from the utility’s
last rebasing year (2015), a $1.4 million decrease from the most recent historical actual

year (2017), and a decrease of $0.2 million from the bridge year (2019).

6.3 Public Safety and Damage Prevention Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

There is no material variance in this period.

2016 — 2017 Variance Explanation

Due to Toronto Hydro’s inability to meet its obligated five day turnaround time with
respect to One Call locates, it procured the services of two new locate providers in an
effort to improve the overall service quality, which led to the $1.7 million increase

during this period.

2017 — 2018 Variance Explanation

The costs between 2017 and 2018 increased by $0.8 million due to the increase in unit
costs. This increase is primarily due to the onboarding process of new contractors that

are not currently utilizing office clears.

2018 — 2019 Variance Explanation

From 2018 to 2019, costs are forecast to decrease by $0.4 million. Prior to 2019,

Toronto Hydro provided the oversight for the installation of protective power line
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covers, which were originally intended to allow competent individuals to be within the
safe limits of approach during construction or maintenance work. In practice, a result of
the use of line covers by the public was a false sense of safety when individuals without
proper qualifications, such as window washers, worked near energized equipment. As
such, Toronto Hydro is planning to discontinue the line cover program because of public
safety risks. In addition, once locates contractors are fully on-boarded, costs are

expected to decrease as a result of the lower unit costs.

2019 — 2020 Variance Explanation

There is no material variance in this period.

7. CUSTOMER-OWNED EQUIPMENT SERVICES SEGMENT

7.1 Segment Description

The work comprising this segment enables Toronto Hydro’s commercial, industrial and
residential condominium customers to safely perform periodic maintenance activities
on their (customer-owned) civil infrastructure and other equipment, and facilitates the

temporary or permanent disconnection of these assets from the grid.

7.1.1 Vault Access

Customers are responsible for supplying, maintaining, repairing and otherwise
modifying all civil assets located on their property, and any civil infrastructure located
on public road allowances that serve non-metered connections. The applicable
infrastructure includes poles, cable chambers, transformer rooms, transformer vaults,
handwells, junction boxes and other equipment housing or supporting Toronto Hydro’s
connection assets. Most commonly, however, customer equipment access activities

involve transformer vaults located on customer property. In the interest of public
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safety, Toronto Hydro places locks on transformer vault doors, helping to ensure that
only qualified personnel have access to these rooms and the high-voltage electrical
equipment they contain. From time to time, Toronto Hydro customers require access to
vaults for periodic maintenance and inspections, or to perform repairs identified as

necessary during prior site visits.

There are over 4,600 customer-owned vaults in the Toronto Hydro service territory that
contain electrical plant owned by the utility. Each vault is required to contain fire
detection equipment, which must be inspected annually in accordance with the
applicable legislative requirements. During vault inspections, qualified Toronto Hydro
staff must be on hand for safety purposes and to prevent damage to the utility’s assets.
When Toronto Hydro identifies structural deficiencies with the vault or a problem with
the access door, it provides the customer with a completed Customer Action Form

(“CAF”), which explains the nature of the deficiencies and recommends corrective steps.

7.1.2 Customer Action Forms

A CAF is a notice issued to a customer when any electrical or civil deficiencies are found
in the field on customer-owned equipment or structures. Customers are responsible for
replacing or repairing their defective electrical equipment, and those that own a
transformer vault are responsible for inspecting, maintaining, repairing and replacing
their vault when necessary.® This customer work is necessary to maintain the safety and
reliability of their electrical equipment and civil assets as well as Toronto Hydro's
electrical infrastructure, and help avoid potential disruptions to the electrical grid.
Approximately 2,000 electrical and 1,500 civil defect CAFs are issued by Toronto Hydro

field groups each year.

3 Examples of such electrical equipment or civil assets include electrical meter base, stand pipe, transformer vault that
houses Toronto Hydro high voltage equipment, etc.
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Following a process review in 2016, Toronto Hydro implemented a more rigorous CAF
process to ensure that customers are made aware of their deficiencies and corrective
obligations and that the deficiencies are addressed promptly to maintain the continued

safe and reliable operation of the distribution system

7.1.3 Customer Isolations
Customer isolation work (i.e. temporary disconnection of customer equipment from
Toronto Hydro’s distribution grid) allows customers to perform inspection,

maintenance, repairs or replacement of their electrical equipment.

In June 2014, Toronto Hydro, alongside the Electrical Safety Authority, stopped allowing
self-isolations by customers or their authorized electrical contractors to perform work
(e.g. panel change outs), and required all isolations to be performed by Toronto Hydro,
including service upgrades. This was done in order to ensure the safety of electrical
contractors and the general public. In the subsequent two years, there has been a
significant increase to the number of isolation service orders, from an immaterial
number to over 10,000 per year. Figure 4 shows the total number of service orders

related to customer isolation activities for 2015 to 2017.
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Figure 4: Total Number of Service Orders Related to Customer Isolation Activities

7.1.4 Deconstruction and Disconnections

Toronto Hydro typically carries out service disconnections and removals of the
associated equipment in response to customer requests. In certain circumstances, such
as where Toronto Hydro discovers unauthorized use of power, the utility carries out the

disconnection work on its own initiative.

The utility recovers the costs of normal disconnection and removal work for Residential
and Small General Service (Class 1 and Class 2) customers through rates, as these costs
are assumed at the time of the economic evaluation of customer connection requests.
For larger customers (Classes 3 and 4), Toronto Hydro recovers these costs directly from

the requesting customers, based on procedures outlined in its Conditions of Service.

7.2 Customer-Owned Equipment Services Segment Costs
Toronto Hydro requires approximately $1.9 million each year during the 2020 to 2024

period to execute the functions in this segment.
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Table 8 provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for the Customer-Owned Equipment Services segment.

Table 8: Customer-Owned Equipment Services Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020
Actual | Actual | Actual Bridge @ Bridge Test
Customer-Owned Equipment Services | 4.1 34 3.5 1.9 1.8 1.9

Segment

The 2020 test year cost forecast represents a decrease of $2.2 million from the utility’s
last rebasing year (2015), $1.6 million from the most recent historical actual year (2017),

and a $0.1 million increase from the bridge year (2019).

7.3 Customer-Owned Equipment Services Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

The costs between 2015 and 2016 decreased by $0.7 million, due to a lower volume of

isolation requests.

2016 — 2017 Variance Explanation

There is no material variance in this period. In 2017, costs decreased as Toronto Hydro
stopped offering free low voltage isolations, but this was offset by an increase in costs
for isolating larger customer-owned structures (which are not recovered by the

customer) due to the CAF process becoming more stringent.

2017 — 2018 Variance Explanation

The costs between 2017 and 2018 decrease by $1.6 million. This is primarily the result

of Toronto Hydro recovering the costs of isolations from specific customers.



2018 — 2019 Variance Explanation

There are no material variances over this period.

2019 — 2020 Variance Explanation

There are no material variances over this period.
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ASSET AND PROGRAM MANAGEMENT

1. OVERVIEW

Table 1: Asset and Program Management Program Summary

2015-2017 Average Cost ($M): 13.6 2020 Cost ($M): 13.1

Segments:

System Planning

Standards and Policies

Local Demand Response (“DR")
Program Management and Support

Outcomes: Customer Service, Reliability, Safety, Public Policy, and Environment

Toronto Hydro’s Asset and Program Management program (the “Program”)

encompasses a broad range of asset management functions to support the reliable and

safe operation of the utility’s electricity distribution system.

The functions in this Program are performed under four segments: (i) System Planning;

(ii) Standards and Policies; (iii) Local Demand Response; and (iv) Program Management

and Support. The activities performed in these segments include:

Equipment, materials and standards research;

System planning and design;

Forecasting customer and system needs;

Outage investigations and reliability planning;

Integration of new technologies into the utility’s system;

Incentive programs targeted at reducing peak load in areas where system
expansion may be required in the medium-term; and

Program planning, budgeting, scheduling, resourcing, and tracking/reporting of

Toronto Hydro’s distribution-related programs
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The key outputs of the Program are plans and scopes of work, organized in annual work
programs, for capital and maintenance investments, as well as incentive programs, all
aimed at maintaining and improving Toronto Hydro’s distribution system performance.
While a portion of the associated costs are capitalized (i.e. for work directly related to
capital planning and the execution of capital programs), this Program funds the

remaining costs that are through operational expenditures.

2. OUTCOMES AND MEASURES

The most significant output of this Program is the Distribution System Plan (“DSP”) and
its maintenance and annual updates.! As such, the outcomes detailed in the plan are
indirectly enabled by this Program. The following table summarizes specific outcomes

directly attributable to this Program.

Table 2: Asset and Program Management Program Outcomes and Measures Summary

Customer Service e Contributes to meeting Toronto Hydro’s obligations for customer
connections (including OEB mandated ESQR measures)? by:

o Processing and executing, in a timely manner,
customer connection requests and offers to connect
both load and generation customers as prescribed in
section 7.2 of the Distribution System Code (“DSC"),

o Routinely meeting with, engaging, and responding to
customer and stakeholder requests and concerns.

e Consulting directly with customers through Local DR programs to
develop cost-effective demand-side approaches that present

mutually beneficial outcomes for both the utility and customers.

1 For more details on the DSP, refer to Exhibit 2B.

2 More specifically, Toronto Hydro’s customer connection-related obligations include:
(i) completing low and high voltage connections within 5 and 10 business days respectively at least 90 percent of
the time, as measured pursuant to the OEB’s new connection metrics and section 7.2 of the DSC;
(ii) completing customer appointments in accordance with the OEB’s Appointment Scheduling and Appointments
Met metrics 90 percent of the time, as per sections 7.3 and 7.4 of the DSC; and
(iii) responding to inquiries requiring a written response within 10 business days at least 80 percent of the time, as
measured pursuant to the OEB’s Written Response metric and section 7.8 of the DSC.
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Reliability

Contributes to Toronto Hydro’s system reliability objectives (e.g.
SAIDI, SAIFI, FESI-7) by:

Maintaining and actively managing Toronto Hydro’s
system and customer-specific reliability performance
Ensuring ongoing stewardship of the distribution system
and its ability to safely and reliably function in the long-
term by maintaining asset records, scheduling
maintenance activities, and developing capital
investment scopes of work, and

Maximizing the usage of existing assets by conducting
asset condition assessments and utilizing DR resources to
maximize existing system capacity.

Public Policy

Contributes to Toronto Hydro’s public policy objectives by;

o

o

Ensuring regular inspection of assets to, at a minimum,
comply with Appendix C of the DSC,

Supporting Ontario’s and the City of Toronto’s
greenhouse gas reduction targets by helping reduce peak
demand within Toronto Hydro’s service area, which
supports curtailing high-emitting peaking gas-fired
generation.

Environment

Contributes to Toronto Hydro’s environmental objectives by:

o

Contributing to reducing the environmental impact and
risks associated with Toronto Hydro’s distribution system
by removing underground assets at or beyond useful life
that contain or are at risk of containing PCBs by 2024,
pursuant to PCB regulations; and

Reducing greenhouse gas emissions by reducing peak
demand within Toronto Hydro’s service area, which

curtails high-emitting peaking gas-fired generation.




10

11

12

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 9

ORIGINAL

Page 4 of 37

Safety

Contributes to Toronto Hydro’s public and employee safety
objectives by:

o

By reviewing inspection findings, scheduling timely
corrective work to address deficient equipment and
infrastructure, and planning asset renewal investments
over the medium to long-term; thereby mitigating
safety risks

Monitoring system capacity conditions and minimize the
risk of operating the system in violation of applicable
design parameters through local DR, load transfer or
capacity expansion projects.

Actively reviewing, researching, and updating material
and standards documentation related to system assets
and operating procedures

Financial

Contributes to Toronto Hydro’s financial objectives by:

o

Actively mitigating system risks that can result in costly
failures and associated restoration work.

Enabling deferral of capital investment at selected
stations, allowing the utility to allocate capital to priority

projects.

3. PROGRAM DESCRIPTION

The Asset and Program Management program encompasses all functions supporting

Toronto Hydro’s asset management work and its coordination through the following

segments:

e System Planning: This segment enables Toronto Hydro to analyze distribution

system performance and needs, develop the utility’s asset management

strategy, develop the DSP as well as scopes of work for executing the DSP, and

manage records keeping.

¢ Standards and Policies: This segment entails the development of all design and

construction standards, management of the utility’s quality programs, and

facilitation of load connections through the offer to connect process.
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Local Demand Response: This segment utilizes demand-side approaches to

support Toronto Hydro’s station expansion activities, (including) identifying

distribution system constraints that can be addressed using demand-side

measures so as to enable the deferral of potentially high-cost asset upgrades.

Program Management and Support: This segment funds activities that enable

the planning, budgeting, scheduling, resourcing, and tracking and reporting of

Toronto Hydro’s distribution-related programs. It also manages changes

throughout the lifecycle of capital and maintenance projects.

4. PROGRAM COSTS

Toronto Hydro requires approximately $13.1 million each year during the 2020 to 2024

period to execute the functions in the Asset and Program Management program.

Without this level of funding, Toronto Hydro could be exposed to a number of risks,

including:

System planning risks, such as:

0

0

Inefficient and ineffective system planning;

Inability to support or plan capitalized work due to reduced ability to
monitor and analyze distribution system performance measures, identify
system needs, or develop the capital portions of the DSP;

Decreased short- and long-term reliability of the distribution system.
Inability to capitalize on synergies or maximize the use of existing
distribution system assets;

Sub-optimal coordination with the IESO and regional planning groups,
and with customers for purposes of enabling distributed generation
(“DG”) connections (resulting in potential non-compliance with OEB

prescribed processes and timelines); and
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Significant safety and reliability risks if records and data updates are not
synchronized with equipment or system configuration changes (given
that such data is relied on by investment planners, system controllers,

designers, and trades staff across the organization).

e Standards and policy-related risks, such as:

o

@)

o

o

Reduced ability to facilitate load connections through the offer to
connect process, thus resulting in potential non-compliance with OEB
prescribed timelines;

Risk of not receiving the highest quality equipment from suppliers;

Less effective management of Toronto Hydro’s quality programmes; and

Reduced access to highly specialized engineering expertise.

e Local DR-related risks, such as:

@)

Inability to support Toronto Hydro’s capital plans for Local DR.

e Program management and support-related risks, such as:

@)

Decreased service levels in respect of customer service connections
requests;

Less efficient use of design and construction labour resources, raising the
risk for resource stranding;

Less effective project coordination, including sub-optimal alignment and
integration with third party projects;

Reduced funding for governance and reporting functions that drive
crucial elements of project management, such as cost controls, project
performance and change management;

Potential for increased cost variances in execution, inconsistency in the

application of design and construction standards, and adverse impact on
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project development processes (including the assessment of projects for

scope definition and executability); and

o Decreased risk management during operational phases.

Table provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)

expenditures for each of the Program’s segments.

Table 3: Asset and Program Management Program Expenditures by Segment

(S Millions)
Segment 2015 2016
9 Actual Actual
System Planning 6.6 10.1
Local Demand Response 0.1 0.0
Standards & Policies 25 2.6
Program Managemnet & Support 2.0 53
Total 11.2 18.1

4.1 Cost Drivers

2017
Actual

6.6
0.0
29
20
11.5

2018
Bridge

7.8
1.7
27
26
14.8

2019
Bridge

7.7
23
27
26
15.3

2020
Test

7.7

28
26
13.1

The 2020 test year cost forecast represents an increase of $1.9 million from Toronto

Hydro’s last rebasing year (2015), an increase of $1.6 million from the most recent

historical actual year (2017), and a decrease of $2.2 million from the bridge year (2019).

The high level cost drivers are described below. Specific variance explanations can be

found under the detailed description of each Program segment in the sections below.

4.1.1 Planned Capital and Maintenance Work

The Program is driven by the amount of planned capital (system access, renewal, and

service) and maintenance work, and associates scopes of work that must be developed.

The costs of work that is required to support these programs is generally proportional to

their magnitude.
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4.1.2 Reactive Capital and Maintenance Work
Costs are also driven by the number of deficiencies identified through maintenance and

inspections that must be processed.

4.1.3 Standards Change Requests
Costs in the Standards and Policies segment are driven by the number of standards

change requests submitted and required.

4.1.4 Marketing and Legal

Costs in the Local DR segment are driven by incentive payments to customers, legal
costs, software development (for the purpose of DR deployment), and program
marketing materials. Toronto Hydro will benefit from the efforts made over the current
rate period to develop program materials, customer contracts, and software platforms.
It is therefore expected that there will be minimal risks of upward pressures over the

next rate period.

4.1.5 Evolving Design Standards

The Standards and Policies segment costs are also driven by the need to comply with
applicable compliance requirements, including Ontario Regulation 22/04 - Electrical
Distribution Safety (“Electrical Distribution Safety Regulation”).? For instance, all
installation work must be based on standard design drawings and specifications, and all
electrical equipment installed on the distribution system must be approved pursuant to
that regulation. With revisions to industry standards (including CSA standards on
Overhead and Underground Distribution Lines), standard design drawings and

specifications are subject to change to ensure that safety standards as per the Electrical

3 Ontario Regulation 22/04, made under the Electricity Act, 1998, S.0. 1998, c. 15, Sched. A.
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Distribution Safety Regulation are met. Furthermore, as Toronto Hydro continues to
explore the use of new technologies in its distribution system to achieve reliability
improvement, gain operational efficiencies and reduce overall operating costs, standard

designs evolve to reflect industry best practices.

4.2 Cost Control and Productivity Measures

Toronto Hydro expects cost control and productivity measures within the Asset and
Program Management program to enable the program to maintain expenditures below
2016 and 2017 levels, thereby offsetting inflation. However, the results of these
measures are not fully evident in the expenditure tables as efficiencies gained in some

areas have been offset by new functions within the program. These measures include:

In the System Planning segment, despite an increased workload in terms of expanded
scope of planning, Toronto Hydro expects to maintain segment expenditures below
2016 through continuous improvement measures, including:

e Implementation of new analytics tools and a data warehouse that have
significantly reduced the amount of time it takes to prepare and analyze data for
reliability, condition, and other risk analyses;

e Core IT system upgrades and replacements (e.g. GIS, ERP, NMS) that will enable
staff to interact with the systems in a more efficient manner; and

e Strategic usage of records service providers to more cost effectively update and
maintain asset records within core systems such as the GIS, ERP, and document

management systems.

In the Standards and Policies segment, Toronto Hydro expects to maintain segment

expenditures below 2017 levels through continuous improvement measures, including:
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Much of the work performed in this segment is initiated through formal change
requests (e.g. change a construction standard to accommodate new equipment)
or informal requests for support (e.g. technical clarification regarding a design
policy). All instances of such services provided by this segment are tracked and
categorized. The data is then used to identify trends and recurring issues, and
opportunities for improvement and efficiency gains.

Regular reviews of Key Performance Indicators and the data described above,
focusing on continuous improvement, have enabled productivity gains. For
example, in early 2017, the request process for changes and technical support
was changed from paper-based to online. This not only made it easier to submit
a request, but managing and tracking hundreds of requests became significantly
more efficient. This change allowed staff to successfully handle the increase in

requests discussed above.

In the Local Demand Response segment, productivity and efficiencies include:

The development of generic templates (e.g. a generic DR contract, a residential
DR program that is easily scalable) that are applicable to future Local DR
programs. As a result, the costs required for marketing materials, legal
documents, and software development are minimized. In the next phase, efforts
to build in such efficiencies will continue, enabling increasingly more efficient
programs in the future.

Reductions in incentive payments, particularly for residential DR in the Cecil TS
program, have driven significant cost savings. With a large base of residential DR
participants (receiving a one-time incentive), the deployment cost associated

with the DR capacity will significantly decrease.
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e Additionally, based on an in-depth market segmentation analysis, selecting Basin
TS will enable the next phase of Local DR to focus on Large DR projects (i.e.
Toronto Hydro will contract for DR capacity directly with large electricity users).?
This type of DR is cost-effective as it results in large capacity commitments with
little overhead cost for the utility or the customer. The cost of this DR is
projected to be about $110 per MW of capacity, whereas the value of that

capacity to the grid is several orders of magnitude higher.

In the Program Management and Support segment, productivity and operational
efficiencies are gained through the following:
e Broad productivity enhancements such as:

o theintroduction of new software to more efficiently track project
information and associated change management;

o new processes to improve the scheduling of feeder switching, which
ultimately improves the effectiveness of field resource utilization as well
as project execution; and

e The implementation of new time keeping software that has reduced the
administration associated with labour cost processes (i.e. time sheets for field

crews) by 35 percent.

5. SYSTEM PLANNING SEGMENT

5.1 Segment Description

The work done through the System Planning segment is divided into four functional
areas:

e Distribution Lines & Stations Capital Planning;

4 Local DR includes programs and technological solutions that encourage load curtailment and load-shifting, including
targeted DR resource procurement at two stations: Cecil TS (continuation of current program) and Basin TS.
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e Maintenance Planning;
e Generation & Capacity Planning; and

e Records Management.

Together, these functional areas enable Toronto Hydro to analyze the distribution
system’s performance and needs, develop the utility’s asset management strategy, and

produce the DSP as well as scopes of work for DSP execution.

5.1.1 Distribution Lines & Stations Planning

The Distribution Lines & Stations Planning function allows Toronto Hydro to monitor and
analyze performance measures for its distribution system, identify system needs, and
develop the capital portions of the DSP. The analytical work undertaken includes:

e Reliability Analysis: System power outage data is analyzed to: (i) identify
performance patterns and trends related to specific types of equipment or
geographical areas, and (ii) develop reliability forecasts based on investment
scenarios. Outage data captured in specialized outage software is used to
conduct detailed analyses of outage events, and identify worst performing areas
as well as customers most affected by system outages. The analytical work
performed under this function is critical to identifying system needs, informing
investment decisions, and prioritization in various System Renewal and System
Service capital programs. The results of reliability forecasting for the plan based
on the DSP are provided in Exhibit 2B, Section E2. This analysis also forms the
basis for managing reliability targets for measures such as SAIFI, SAIDI, and FESI-
6 (further described in Exhibit 2B, Section C2), both from year to year and over

the longer term.
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e Asset Condition Analysis: This is done at both the discrete equipment and
feeder (or station) levels to identify assets showing signs of significant
deterioration and in need of replacement, refurbishment or other forms of
intervention. This ensures the continued safe and reliable operation of the
distribution system. As described in Exhibit 2B, Section D, Appendix C, Toronto
Hydro devoted a significant amount of time to improve its ACA framework and
algorithms and in 2017 and 2018 adopted the Common Network Asset Indices
Methodology (“CNAIM”), which is a leading approach to assessing asset
conditions.

e Other Analyses: The planning function supports the works of engineering
groups by assessing risks relating to: environment and safety (e.g. oil leak
deficiencies, PCB presence), customers (e.g. customer interruption costs, impact
on large account customers), legal (e.g. claims relating to property damage), and
corporate brand and reputation (e.g. with respect to various stakeholders, the

media, specific communities).

As mentioned, the analytical work conducted as part of the Distributions Lines &
Stations Planning function forms the basis of the development of Toronto Hydro’s DSP
and contributes to individual projects that together enable the utility to execute its
capital and maintenance programs and address reliability, condition, or system risk
needs at local levels (i.e. individual equipment, line sections, stations). Insights from the
detailed analyses are used to explore feasible mitigation options to determine optimal
solutions to specific issues. If the preferred solution for a particular issue is a capital
investment, a scope of work is created. Figure 1 below illustrates Toronto Hydro's

historic and forecasted capital expenditures initiated by a scope of work. Scoped work
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1 represents planned work that requires design, whereas demand program represents

2 work that is reactive in nature or requested or initiated by customers or a third party.
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Figure 1: Value of Scopes of Work (Renewal, Service, Access)

5.1.2 Maintenance Planning

The Maintenance Planning function includes the analysis and preparation of Toronto
Hydro’s maintenance plans and schedules for all components of its distribution system.
In 2003, Toronto Hydro adopted a Reliability-Centered Maintenance (“RCM”)
framework as the foundation for its maintenance planning, with subsequent review and
updates in 2011 and 2016. RCM is an established engineering framework that
determines failure management policies for any physical asset in its present operating
context to maximize reliability and extend useful life based on the asset’s function and
the consequences of functional failure on the distribution system. RCM analyses are
critical in scheduling asset maintenance programs and activities. From 2016 to 2018,

Toronto Hydro updated the RCM results and analyses for each asset certified to align
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with RCM best practices.®> See Exhibit 4A, Tab 2, Schedules 1, 2, and 3 for details on

Preventative and Predictive Maintenance.

Beginning in 2017, extensive work was also performed to update the ACA (based on the
most recent inspection results) and adopt a new ACA framework. The ACA is crucial to
guiding planners in deciding which assets to include in their investment plans. Details

regarding the ACA model are provided in Appendix C of Exhibit 2B, Section D.

The Maintenance Planning function also entails the review of all asset deficiencies
identified through maintenance and inspection activities. During the 2015-2017 period,
approximately 29,000 deficiencies were reported annually, and reviewed and
categorized for the purposes of formulating corrective and reactive responses (as
detailed in Exhibit 4A, Tab 2, Schedule 4 Corrective Maintenance). Figure 2 below shows
the number of past deficiencies processed and those forecasted to be processed. It also
indicates the total volume of deficiency inquiries processed to determine those that can
be cancelled (as they do not warrant action to be taken) and the volume of work that is

executed (i.e. executable work) using Toronto Hydro’s priority (i.e. P1, P2, P3) system.

5 Applicable Standards: SAE JA-1011 (Evaluation Criteria for Reliability-Centered Maintenance (RCM) Processes).
Applicable Guideline: SAE JA-1012 (A Guide to the Reliability-Centered Maintenance (RCM) Standard)
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Figure 2: Number of Deficiencies Processed

The work undertaken in Maintenance Planning is critical to both the short-term viability
(e.g. by addressing equipment deficiencies) and long-term viability (e.g. by prudently

maintaining assets) of the distribution system.

5.1.3 Capacity and Generation Planning

This functional area is responsible for planning both the distribution system’s future
load requirements driven by customer growth, and requisite connection capacity to
accommodate current and forecasted levels of DG in Toronto Hydro’s service area. This
group also identifies opportunities for adopting non-wires alternatives (including Local

DR) to maximize the use of existing distribution system assets.

Capacity planning work requires the constant monitoring of changing system
characteristics, such as feeder and transformer station loadings, short-circuit levels and

system performance measures. Combining system performance data with past system
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demand trends and known requests for load and generation connections, Toronto

Hydro produces system demand forecasts.®

Given the nature of its mandate, the capacity and generation planning function is
Toronto Hydro’s technical liaison with the Independent Electricity System Operator
(“1IESQ”) on all matters related to DG programs (e.g. the former Feed-in-Tariff (“FIT”) and
MicroFIT) as well as regional planning. Toronto Hydro has a dedicated generation
planning team that works closely with customers to ensure the DG connection process is
followed and timelines are met. The Capacity & Generation Planning function is
responsible for the capacity plan found in Exhibit 2B, Section E5.1 Customer

Connections.

5.1.4 Records Management

The Records Management function involves the maintenance and upkeep of digital
records of Toronto Hydro’s distribution system. The utility must maintain up-to-date
records to enable efficient and effective system planning and operations due to
constantly evolving system capacity and configuration resulting from new customer
connections, as well as equipment failures, retirements and additions. Toronto Hydro
also maintains records of its distribution asset inspections pursuant to the Electrical
Distribution Safety Regulation. When Toronto Hydro installs new assets on its
distribution system on a planned or reactive basis, key data management systems must
be updated based on relevant installation and inspection records.” Figure 3 below
shows the historical and projected trend in the number of equipment change-outs

processed and forecasted to be processed through the above systems.

6 See Exhibit 2B, Section D2.

7 e.g. Geographic Information System (GIS) — Referred to as GEAR (i.e. Geospatially Enabled Asset Registry), which also
serves as the source of information for Toronto Hydro’s DMS/NMS, and Enterprise Asset Management System (EAM)
— Referred to as Ellipse, which at the time of filing was in the process of being replaced with SAP.
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Figure 3: Number of Equipment Changeout Forms Processed

Failure to update systems and records when equipment is replaced or reconfigured in
the system raises significant safety and reliability risks as this data is referenced and
relied on daily by investment planners, system controllers, designers, and trades staff
across the organization. The Records Management function plays a crucial role in

ensuring the quality and accuracy of data maintained and used at Toronto Hydro.

5.2 System Planning Segment Costs
Toronto Hydro requires approximately $7.7 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 4 provides the Historical (2015-

2017), Bridge (2018-2019), and Test Year (2020) expenditures for the segment.

Table 4: System Planning Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

Segment Actual | Actual | Actual @ Bridge @ Bridge Test

System Planning 6.6 10.1 6.6 7.8 7.7 7.7
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The 2020 test year costs represent an increase of $1.1 million from the utility’s last
rebasing year (2015), and an increase of $1.1 million from the most recent historical

actual year (2017), and no change from the bridge year (2019).

5.3 System Planning Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

Costs in 2016 increased by $3.5 million over 2015 actuals. This is attributed to:

e Anincrease of $2.7 million associated with construction work in progress
(“CWIP”) write-offs in 2016 with respect to capacity, generation, records,
investment, and maintenance and reliability work. These write-offs include any
work that has had costs charged against it but is no longer required due to
various factors including changes to system conditions, customer needs, or
technology changes. $2.7 million represents approximately one percent of the
scoped work that was executed in 2015. Beginning in 2016, Toronto Hydro
undertook more rigorous reviews to identify work that qualifies as a CWIP write-
off. Once this work is identified, the capital expenditure is expensed in
accordance with applicable accounting policies.

e The remaining increase of $0.7 million is associated with increased payroll and
contractor costs across the various functions for purposes that include updating
RCM analyses, conducting preliminary work before implementing a new ACA

framework, and addressing regulatory requirements.

2016 — 2017 Variance Explanation

The variance of $3.5 million from 2016 to 2017 is attributable to a reduction in CWIP

write-offs.
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2017 — 2018 Variance Explanation

Expenditures in 2018 are expected to increase by $1.2 million, as a result of inflation

and a slight increase in the forecast for CWIP write-offs.

2018 — 2019 Variance Explanation

Costs in 2019 are expected to remain relatively consistent with 2018 costs.

2019 — 2020 Variance Explanation

Costs in 2020 are expected to be unchanged from costs in 2019, as a result of cost

control measures offsetting inflationary pressures.

6. STANDARDS AND POLICIES SEGMENT

6.1 Segment Description

The Standards and Policies Segment is responsible for the development of the utility’s
design and construction standards, managing the utility’s quality programs, and

facilitating load connections through the offer to connect process.

More specifically, the segment’s core function is the development and maintenance of
design, construction and equipment standards and specifications for the electrical and
civil construction work executed by Toronto Hydro. It is driven by the Electrical
Distribution Safety Regulation, which requires distributors to create standard design
drawings and specifications for all equipment comprising the distribution system. This
function has a significant focus on safety with respect to utility workers as well as the
public. “Safety by design” is a core principle routinely applied in the utility’s decision
making. Toronto Hydro has more than 1,000 construction standards managed by this

function. Changes to these standards are driven by reliability improvements, new
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technologies, regulatory changes, and industry standards (e.g. CSA standards) revisions.
Figure 4 below shows the number of standard change requests processed in the past
three years, as well as a forecast for 2018 to 2020. Recent increases are due to
improvements to the standards change request process related to awareness, request

submission, communication, and transparency.
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Figure 4: Number of Standards Change Requests Processed

The segment also provides services in the area of quality control throughout the
equipment lifecycle. Quality audits, and reviews and investigations are conducted from
when equipment and materials are procured from suppliers to when they fail in the
field. Root cause analysis is the cornerstone of this segment’s quality activities.
Corrective and preventative actions, often issued through non-conformance reports to
Toronto Hydro’s equipment suppliers, drive improvements to standards and equipment.
Where feasible, costs due to poor quality (e.g. equipment repairs and replacement) are

recovered from equipment suppliers. This segment’s quality programs play a critical
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role in ensuring Toronto Hydro receives equipment of the highest quality from its
suppliers. Figure 5 below shows the number of failed equipment returned from the
field in the past three years, as well as a forecast for 2018 to 2020. Recent increases are
due to improvements to the equipment return process related to employee training,

awareness, and communication.
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Figure 5: Number of Failed Equipment Returned from the Field

Finally, the Standards & Policies segment facilitates Toronto Hydro’s offer to connect
process, including economic evaluations to calculate capital contributions and expansion
deposits for customer connections in accordance with the Distribution System Code.
Additional details about Toronto Hydro’s Customer Connections program may be found

in Exhibit 2B, Section E5.1.

6.2 Standards and Policies Segment Costs
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Toronto Hydro requires approximately $2.8 million each year during the 2020 to 2024
period to execute the functions in this segment. Table provides the Historical (2015-
2017), Bridge (2018-2019), and Test Year (2020) expenditures for the Standards and

Policies segment.

Table 5: Standards and Policies Segment Expenditures ($ Million)

2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test

Standards & Policies 25 2.6 29 2.7 2.7 2.8

Segment

The 2020 test year costs represent an increase of $0.3 million from the utility’s last
rebasing year (2015), a $0.1 million decrease from the previous historical actual year

(2017), and an increase of $0.1 million from the bridge year (2019).

6.3 Standards and Policies Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

There is no material variation in this period.

2016 — 2017 Variance Explanation

The variance of $0.3 million from 2016 to 2017 is attributable to an increase in spending

on studies.

2017 — 2018 Variance Explanation

Costs in 2018 are expected to decrease by $0.2 million, as the net result of cost controls

more than offsetting inflationary pressures.

2018 — 2019 Variance Explanation
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Costs in 2019 are expected to remain stagnant over 2018, as the net result of cost

controls offsetting inflationary pressures.
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2019 — 2020 Variance Explanation

Costs in 2020 are expected to increase by $0.1 million over 2019, driven by a
combination of the need to fund normal-course payroll cost escalations and inflationary

pressures, slightly offset by cost control measures.

7. LOCAL DEMAND RESPONSE SEGMENT

7.1 Segment Description

The Local DR segment utilizes demand-side approaches to support Toronto Hydro’s
station expansion activities. The utility works to identify distribution system constraints
that can be addressed using demand-side measures, enabling the deferral of potentially
high-cost asset upgrades. Local DR supports the goals of the Conservation First
Framework, the Toronto Integrated Regional Resource Plan (“IRRP”) and the Ontario
Long-Term Energy Plan (“LTEP”) to meet local needs with distributed energy resources

and conservation and demand response.

Local DR includes programs and technological solutions that encourage load curtailment
and load-shifting, including targeted DR resource procurement at two stations: Cecil TS
(continuation of current program) and Basin TS. These programs can help relieve
capacity constraints using targeted deployment of DR, expanding the toolbox beyond
wires options when determining the lowest cost capacity solution. Through DR, certain
investment costs may be deferred, thus allowing the utility to reallocate and optimize

capital as medium-term investment options are considered.

Local DR is needed to address capacity constraints that will begin developing in the
2020-2024 period. This program will mitigate the risks of operating the system in

violation of applicable design parameters or having to undertake complex load transfer
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projects to free up capacity for new customers. Failure to address the capacity
constraint will lead to operational and reliability risks (see Exhibit 2B, Section E7.4,

Stations Expansion program for more details).

7.2 Local Demand Response Segment Costs

Toronto Hydro requires approximately $0.8 million each year during the 2020 to 2024
period to execute the functions in this segment. Table 6 provides the Historical (2015-
2017), Bridge (2018-2019), and Test Year (2020) expenditures for the Local Demand

Response segment.

Table 6: Local Demand Response Segment Expenditures ($ Millions)?

2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test

Local Demand Response 0.1 0.0 - 1.7 23 0.8

Segment

The 2020 test year costs represent an increase of $0.7 million from the last rebasing
year (2015), S0.8 million from the most recent actual year (2017), and a decrease of

$1.5 million from the bridge year (2019).

7.3 Local Demand Response Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Analysis

Costs in 2016 decreased by $0.1 million over 2015 actuals. This is attributed to the lack
of need for labour or operating costs during the development phase of the Local DR

program.

8 Capital costs for the Local DR segment are included in Exhibit 2B, Section E7.4, Stations Expansion, along with an
analysis of cost-effectiveness.
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2016 — 2017 Variance Explanation

Costs in 2017 were the same as those in 2016. Similarly, this is attributed to the lack of

need for labour and operational costs for Local DR.

2017 — 2018 Variance Explanation

Costs in 2018 are expected to increase by $1.7 million over 2017 to develop program
tools, contracts and marketing materials, to fund the operation of DR technologies (i.e.
dispatch platforms), pay incentives to customers engaging in DR activities, and to

support administrative functions.

2018 — 2019 Variance Explanation

Costs in 2019 are expected to increase by $0.6 million over 2018 to continue the
functions carried out in 2018 with some minor variations in addition to expected
increases in customer payments, and measurement and verification activities to assess

the success of the 2015-2019 program.

2019 — 2020 Variance Explanation

Costs in 2020 are expected to decrease by $1.5 million over 2019. This is attributed to a
decrease in customer payments (incentives) associated with the continuation of the
Cecil TS DR related to a reduced capacity payment, and no costs required for marketing

materials or contracts.

8. PROGRAM MANAGEMENT AND SUPPORT SEGMENT
8.1 Segment Description
The work in the Program Management and Support segment can be subdivided into

four functional areas:
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e Project Development
e Work Program Management
e Stations-Based Maintenance and Annual Feeder Scheduling

e Work Execution Support

Together, these activities enable the planning, budgeting, scheduling, resourcing,
tracking and reporting of Toronto Hydro’s distribution system-related programs. The
segment also manages changes throughout the lifecycle of capital and maintenance

projects.

Additionally, this function effectively allocates work, identifies and mitigates emerging
risks, and coordinates and tracks capital projects and maintenance activities across the

utility’s service territory.

8.1.1 Project Development
The high level objectives for the Project Development function are to:

e Refine and finalize the scope of work of capital projects to support the
generation of detailed designs for the construction of projects in the proposed
project execution year.

e Ensure that the proposed work is executable before it is resourced and budgeted
and prior to issuance to operations teams for detailed design and construction.

e Create budgetary estimates for capital construction projects to support
budgeting and resource allocation by the work execution management team.

e Create work packages which allow construction and execution groups to

prioritize, estimate and schedule work.
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The Project Development process begins after receiving high-level capital project scopes
of work from the System Planning function. Project Development staff then conduct
field inspections, along with construction field subject matter experts, to determine
project feasibility and execution risk. Project Development then produces refined
scopes of work, preliminary designs, and estimates. It then aligns projects with
execution work programs to allow for the most efficient use of resources. The project
development team engages with internal and external stakeholders to ensure project
timelines can be met and to avoid conflicts and delays when a project is undergoing

construction.

Once a project is constructed, the Project Development group reviews actual scope and
costs in comparison to planned estimates. Identified variance outcomes are reviewed

for lessons learned to facilitate continuous improvement.

8.1.2 Work Program Management

The work program management function includes the following four activities: work
allocation and resourcing for capital and maintenance projects; program and portfolio
management and reporting; handling and processing customer inquiries for new
connections, service repairs and service upgrades; and overseeing and supporting the
customer vault access program. This coordinated approach allows Toronto Hydro to

fulfill its program commitments to its customers and other stakeholders.

Part of the process of creating the execution work program is to check the resulting
project labour requirements against the available labour schedules and make the
appropriate resource allocations to discrete projects. Once the individual project-based

analysis is complete, the combined program (i.e. a collection of individual projects) is
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reviewed against available resources and other relevant reference information on an
aggregate level, to identify any inconsistencies, deficiencies or sub-optimal resource

utilization trends.

In addition to maintaining the program-wide resource balance, Program Management
staff track the status of projects in the work program and the roll-up of the projects into
programs and portfolios. While tracking project execution progress, Toronto Hydro
seeks to proactively identify and monitor known or emerging risks that can impact the
successful delivery of the work program, and develop the appropriate mitigation

strategies.

Work Program Management responds to around 46,000 customer calls per year
regarding requests related to new connections, service upgrades and repairs.
Additionally, staff is responsible for updating customer records, scheduling
appointments, issuing customer correspondence and field orders to ensure customers’

needs are met within prescribed timelines.

The Work Program Management function also includes oversight and support of the
customer vault access request program and customer deficiency resolution program.
This includes customer work to correct civil and electrical deficiencies in a customer

owned vault that contains Toronto Hydro equipment.

8.1.3 Stations-Based Maintenance and Annual Feeder Scheduling
Many projects require feeders to be taken out of service to create a safe work zone in
accordance with safety requirements and practices. Each time a feeder is taken out of

service in downtown Toronto, a combination of network and customer locations need
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to be switched. Each of these switching steps requires a crew to visit the location and
manually move switch handles. Once a feeder has been switched out, work on the

system (such as maintenance or installation of new assets) can be performed.

Previously, maintenance work was executed with other work requiring a feeder outage.
In some cases, this resulted in incomplete maintenance programs at year-end as certain
feeders did not come out of service. Catch-up was then required in following years and
maintenance of some assets was no longer within established cycles (e.g. every four

years for SCADA switches, circuit breakers, overhead switches, and network protectors).

Given the resource requirements associated with switching downtown feeders, bundling
work based on feeder synergies presents an opportunity for efficient work execution. A
feeder “synergy” is defined as a group of jobs (e.g. planned capital, maintenance,
customer, and reactive repair) executed at the same time when a feeder is taken out of
service. This has increased the average number of completed jobs from 941 between

2010-2015 to 1,314 between 2016 and 2017.

Program Management and Support staff identify synergies on downtown feeders to
create safety, reliability, customer, productivity and environmental benefits. From a
safety perspective, some of the most significant hazards associated with switching
include potential fire or explosion, electrical contact, musculoskeletal injuries, slips/falls

and motor vehicle accidents driving to and from switch locations.

Other key benefits include:
e Higher attainment of capital and maintenance programs;

e Improved customer reliability due to fewer outages; and
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Enhanced system stability and flexibility with fewer feeders in an abnormal

configuration.
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8.1.4 Work Execution Support

During project execution, Toronto Hydro coordinates its work with the anticipated work
of other utilities and City of Toronto planners. This is done iteratively, from the
inception of a project to its completion. In the City of Toronto, it is especially critical to
coordinate projects and obtain permits given the scale of new development,
infrastructure renewal and major transit projects currently in development or
construction. Work Execution staff maintain the databases and business processes
necessary to coordinate the work and facilitate circulation of project data with other
utilities. It seeks to maximize available synergies, prevent potential conflicts and reduce

potential disruptions from construction projects to Toronto Hydro’s customers.

Work Execution staff is responsible for securing timely and accurate approvals for the
multiple roadway work permits Toronto Hydro requires throughout a given year. This
involves coordination across Toronto Hydro engineers, designers, construction teams
and City officials to ensure all relevant documentation is prepared in accordance with
Municipal Consent Requirement for the installation of plant within City of Toronto

streets.

Another critical function under the work execution support program is timekeeping.
This entails monitoring, recording and supporting analytics of the labour efforts
expended by field resources and engineering/design personnel. Such data collection
allows Toronto Hydro to identify trends and adjust future planning and resource-
allocation assumptions to better reflect the reality of the field conditions and increase
efficiencies. Recently, operational efficiencies have been achieved through activities
including the implementation of a web-based online timekeeping system for the entire

organization.
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Finally, the work execution support function provides oversight and governance over
project and program management practices. This aims to ensure that business
processes, including forecasting, risk identification, change management, progress
tracking and analytics are being used for all applicable projects and programs. Given the
number and variety of projects in Toronto Hydro’s capital and maintenance work
programs, the governance function is critical to ensure the integrity and accuracy of
work plans and financial forecasts submitted to the OEB, its shareholders and other
neighbouring utilities. In addition to providing oversight, it is also responsible for
designing and maintaining procedural documents and project management tools in
alignment with industry standards and best practices. This group also has ownership of

the governance software systems that support these areas.

8.2 Program Management and Support Segment Costs

Toronto Hydro requires approximately $2.6 million each year during the 2020 to 2024
period to execute the functions in this segment. Table provides the Historical (2015-
2017), Bridge (2018-2019), and Test tear (2020) expenditures for the Program

Management and Support segment.

Table 7: Program Management and Support Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020
Actual Actual Actual | Bridge Bridge Test

Program Managemnet & Support 2.0 5.3 2.0 2.6 2.6 2.6

Segment

The 2020 test year costs represent an increase of $0.6 million from the utility’s last
rebasing year (2015), a $0.6 million increase from the previous historical actual year

(2017), and no net change from the bridge year (2019).
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8.3 Program Management and Support Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

The variance of $3.3 million from 2015 to 2016 is attributable to:

e $2.8 million in write-offs for internal work execution, which were either: (i)
design work for projects that may have been superseded by higher priority
projects based on system or customer requirements; or (ii) urgent reactive work
where replacement of major assets were expected but did not occur. After
significant efforts to address these prior year projects and several related
process improvements, the requirement for similar write-offs will be lower in
future years covered by this rate application.

e Anincrease in $0.5 million as a result of the project development function being
fully implemented in 2015 to enhance the sophistication of, and address certain

risks associated with the delivery of the capital program.

2016 — 2017 Variance Explanation

Costs in 2017 decreased by $3.3 million over 2016 actuals, as a result of: (i) the lower
requirement for write-offs due to the efforts made in 2016; and (ii) operational

efficiencies achieved through software implementation as detailed in section 4.

2017 — 2018 Variance Explanation

Costs in 2018 are expected to increase by $0.6 million, driven by the transfer of
employees from departments covered under other OM&A programs into the Work
Program Execution program to support the formation of the Project Development

function.?

9 Exhibit 4A, Tab 2, Schedule 10
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Costs in 2019 are expected to be the same as 2018, as the net result of operational

efficiencies offsetting inflationary pressures.

2019 — 2020 Variance Explanation

Costs in 2020 are expected to be the same as 2019, as the net result of operational

efficiencies offsetting inflationary pressures.
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WORK PROGRAM EXECUTION

1. OVERVIEW

Table 1: Work Program Execution Program Summary

2015-2017 Average Annual Cost (SM): 19.8 2020 Cost (SM): 21.8

Segments:
e External Work Execution
e Internal Work Execution

Outcomes: Reliability, Safety, and Financial

The Work Program Execution program (the “Program”) is responsible for oversight,
administrative training, and other functions performed in the process of executing
Toronto Hydro’s capital and maintenance work programs, which are not eligible for
capitalization in accordance with the utility’s capitalization policy. The Program consists
of the following two segments:

e External Work Execution: which covers the costs required to directly administer
planning and execution of the portion of Toronto Hydro’s capital and
maintenance program that is completed by external contractors. This includes
the issuance and oversight of capital and maintenance work to meet legislated
and regulatory health and safety requirements; and

¢ Internal Work Execution: which covers the administrative and support costs for
the portion of Toronto Hydro’s capital and maintenance program that is
completed by internal labour. This segment includes safety training costs for
employees, including apprentices,! as well as costs for small tools issuances,

Personal Protective Equipment (“PPE”), logistics, tracking, project-specific

1 With the exception of Power System Controllers, see Exhibit 4A, Tab 2, Schedule 7.
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planning, and supervisory time not directly attributable to a specific program or

project.

The Program and its constituent segments are a continuation of the activities described

in Operations Support — Work Program Execution in Toronto Hydro’s 2015-2019 Rate

Application.?

2. OUTCOMES AND MEASURES

Table 2: Work Program Execution Program Outcomes and Measures Summary

Reliability

Contributes to Toronto Hydro’s system reliability objectives (e.g.
SAIDI, SAIFI, FESI-7) by:

o Undertaking oversight, administrative training and other
functions performed in the process of executing Toronto
Hydro’s capital and maintenance work programs; and

o Managing the administration associated with external
contractors who respond to outages and reactive calls.

Safety

Contributes to Toronto Hydro’s safety objectives, measured
through metrics such as the Total Recordable Injury Frequency
(“TRIF”), by ensuring Toronto Hydro employees receive
legislated safety training and possess the requisite tools and
Personal Protective Equipment (“PPE”) to perform their roles in
a safe manner.

Financial

Contributes to Toronto Hydro’s financial objectives by ensuring
that any work completed by external contractors is allocated
based on a variety of factors including safety, costs,
performance and qualifications. As a result, Toronto Hydro is
able to determine the most qualified and cost efficient
contractor for a specific project.

2 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 4A, Tab 2, Schedule 9. Note that in the utility’s current Application, the “Contractor Administration” segment
is now called “External Work Execution.”
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3. PROGRAM DESCRIPTION

The Program encompasses the labour costs for oversight and training activities relating
to the execution of Toronto Hydro’s capital and maintenance programs. This includes
coordination and support of external contractors executing a portion of Toronto Hydro’s
capital and maintenance programs, the utility’s internal design and construction crews,
and apprentices. These activities are performed through two segments:

e External Work Execution, which covers the costs required to directly administer
planning and execution of the portion of Toronto Hydro’s capital and
maintenance program that is completed by external contractors. This includes
the issuance and oversight of capital and maintenance work to meet legislated
and regulatory health and safety requirements; and

e Internal Work Execution, which covers the administrative and support costs for
the portion of Toronto Hydro’s capital and maintenance program that is

completed by internal labour.

4. PROGRAM COSTS

Toronto Hydro requires approximately $21.8 million each year during the 2020 to 2024

period to execute the functions and activities described above. Without this level of

funding, Toronto Hydro could be exposed to a number of risks, including:

e Decreased ability to meet legislated training targets, thereby exposing Toronto
Hydro to unnecessary safety and legal risk;

e Reduced productivity due to inadequate tools and equipment;

e Increased risk of injury to employees and the public resulting from the lack of
requisite PPE, clothing and equipment such as pylons, barriers, and hard hats; and

e Execution risk relating to a reduced ability to perform capital and maintenance plans

due to lack of support and decrease in recruitment of skilled tradespeople.
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Table 3, below, displays the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for the two segments comprising the Program.

Table 3: Work Program Execution Program Expenditures by Segment ($ Millions)

Segment 2015 2016 2017 2018 2019 2020

9 Actual Actual Actual | Bridge Bridge Test
External Work Execution 3.6 3.5 3.2 15 1.5 1.6
Internal Work Execution 15.9 16.0 174 17.6 18.7 20.2
Total 195 19.5 20.5 19.1 20.3 21.8

4.1 Cost Drivers

The 2020 test year cost forecast represents an increase of $2.3 million from the utility’s
last rebasing actual year costs (2015), $1.3 million from the most recent historical actual
year (2017), and $1.5 million from the bridge year (2019). The primary cost drivers for
this Program include an increase in training costs for new hires and the cost of safety

equipment and clothing.

Due to retirements and attrition, recruitment within the Program is required to ensure
staffing levels necessary to safely execute Toronto Hydro’s capital and maintenance
programs.® Toronto Hydro relies on a number of key certified and skilled positions, such
as Certified Power Cable Person (“CPCP”), Certified Power Line Person (“CPLP”),
Distribution System Technologist (“DST”), Certified Meter Mechanic/Tester, Engineering
Technologist (“ETL”), and Engineers. All of these professions require a minimum
number of hours training in order to fulfill their roles. The labour costs for such training

is included in the Program.

3 See Exhibit 4A, Tab 4, Schedule 3 for a discussion of Toronto Hydro’s aging workforce and recruitment efforts.
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The Program also funds safety equipment and PPE that is necessary for the health and

safety of employees including reducing their exposure to hazards.

4.2 Cost Control & Productivity Measures

4.2.1 Cost Management

Toronto Hydro undertakes a number of measures to control costs within this Program,
some of which are aimed at reducing training costs. Through the implementation of
online training modules, employees now receive a substantial portion of their requisite
training online. This eliminates added costs relating to travel time, and affords
employees the flexibility to view the training at times that do not interfere with

operations.

In addition, in 2018, Toronto Hydro began training its operational employees in groups
in order to efficiently manage training a large number of similar tradespeople at the
same time. Previously, if a course was required every three years, the course would be
available every month for employees in need of a refresher. Currently, all Toronto
Hydro tradespeople will undergo training together in 2018 and again in 2021. In doing
so, the course will not need to be offered between those years and reduce the overall

burden of managing the oversight of this training.

4.2.2 Productivity

Toronto Hydro continues to look for opportunities to improve the overall productivity of
this Program. Since all of Toronto Hydro’s external contractors have the requisite
gualifications and experience to engage in all areas of Toronto Hydro’s capital work,
Toronto Hydro has implemented a process whereby work is allocated to specific

contractors based on a variety of factors including safety, costs, performance, and
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qualifications. As a result, Toronto Hydro is able to determine the most qualified and

cost efficient contractor for a specific project.

5. EXTERNAL WORK EXECUTION SEGMENT
5.1 Segment Description
The External Work Execution segment consists of the administration of capital and
maintenance work performed by external contractors. This function serves as the
primary point of contact between Toronto Hydro and external contractors, including
evaluating and administering competitive tenders for contractor services, providing
oversight of the resulting contracts and administering support of the specific projects
assigned to external contractor crews, such as:

e Job package development and issuance;

e Liaising with system planners to address specific design matters;

e Field issues management;

e Ordering of materials;

e Facilitating changing of project scopes;

e Monitoring contractor safety practices;

e Invoicing and receipting; and

e Inspection of newly constructed assets.

This segment ensures that Toronto Hydro provides the employees overseeing this

function with training, safety equipment, and tools that ensure external contractors are

adequately monitored and compliance with legislated and regulatory requirements is

met.
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Lastly, the External Work Execution segment also includes the administration costs
associated with managing external contractors who respond to outages and reactive
calls. Since this function is shared with Toronto Hydro employees, costs may also be
included in the Internal Work Execution segment depending on the responding crew.
Consequently, there are slight year-over-year cost variations depending on the identity

of the response crews.

5.2 External Work Execution Segment Costs

Toronto Hydro requires approximately $1.5 million each year during the 2020 to 2024
period to to execute the functions in this segment. Table 4, below, provides the
Historical (2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for the

External Work Execution segment.

Table 4: External Work Execution Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

SR Actual Actual Actual | Bridge Bridge Test

External Work Execution 3.6 35 3.2 15 15 1.6

The 2020 test year costs proposed in this segment represents a decrease of $2.0 million
from the utility’s last rebasing actual year costs (2015), $1.6 million decrease from the
most recent historical actual year (2017), and a $0.1 million increase from the bridge

year (2019).

The costs for this segment can be separated into two categories:
e Capital and Maintenance: which includes the Program Support Office and

Construction groups; and
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e Reactive Contractor Administration: which covers the oversight of non-capital
reactive work (for example, digging a splice pit to access a failed cable). In 2017
to 2020, this budget is currently under the Internal Work Execution segment and

is transferred annually to account for the external assistance for reactive work.

5.3 External Work Execution Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

There is no material variance in this period.

2016 — 2017 Variance Explanation

There was a $0.3 million decrease resulting from lower oversight costs of external

resources.

2017 — 2018 Variance Explanation

There is a $1.7 million decrease resulting from a budgeting practice that assumes that
100 percent of reactive work will be completed internally. Every year, reactive calls are
mapped out depending on whether the work was completed internally, via the Internal
Work Execution segment, or through external contractors, via the External Work
Execution segment. This transfer is based on the amount of reactive work completed by
either crew and the associated overhead costs. These transfers are completed yearly
and reflect the relative breakdown between internal and external reactive costs. The
transfer for this year has not happened yet and therefore, there is variance being

reported.

2018 — 2019 Variance Explanation

There is no material variance in this period.
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2019 — 2020 Variance Explanation

There is no material variance in this period.

6. INTERNAL WORK EXECUTION SEGMENT

6.1 Segment Description

The Internal Work Execution segment includes the administrative support and training
costs associated with construction work performed by Toronto Hydro’s internal
construction and design employees. Among the costs included in this segment are small
tools issuance, legislated training costs, office-related expenditures, as well as time not
directly attributable to any specific capital program or project. This Program ensures
that Toronto Hydro employees are receiving legislated safety training and possess the
requisite tools and PPE to perform their roles in a safe and financially responsible

manner.

6.1.1 Safety Training

As described in detail in the Human Resources and Safety program,* employee health
and safety are top priorities at Toronto Hydro. Underlying this commitment is the
extensive health and safety awareness and training work conducted throughout the
year. Toronto Hydro certified tradespersons and apprentices participate in an average
of five days of health and safety training per year. The training is aimed at providing
employees with the tools and knowledge to perform their work safely and efficiently,

thereby maximizing the value of their work for the utility and its customers.

In addition, due to the complexity of Toronto Hydro’s distribution system and the

number of legacy assets that are largely unique to the utility (e.g. Paper-Insulated Lead-

4 Exhibit 4A, Tab 2, Schedule 15



10

11

12

13

14

15

16

17

18

19

20

21

22

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 10

ORIGINAL

Page 10 of 12

Covered cable, Box Construction), apprentices are required to complete several years of
theoretical and practical training to gain the skills and knowledge required to safely

work on Toronto Hydro’s distribution system.

6.1.2 Apprenticeships

The Internal Work Execution segment also includes a portion of (non-capitalized)
expenditures associated with capital construction work performed by Toronto Hydro’s
skilled trades’ apprentices. Certified and skilled trades are critical resources in the
execution of Toronto Hydro’s capital and maintenance programs. In light of the
expected retirements over the 2020-2024 plan period, Toronto Hydro aims to maintain
a sufficient complement of these key roles through recruitment into the apprenticeship
training programs. As outlined in the Human Resources and Safety program, this
Program includes apprentice labour costs for all classes of apprentices, with the

exception of Power System Controllers.

6.2 Internal Work Execution Segment Costs

Toronto Hydro requires approximately $20.2 million in the 2020 test year to successfully
execute the functions in this segment. Table 5, below, provides the Historical (2015-
2017), Bridge (2018-2019), and Test Year (2020) expenditures for the Internal Work

Execution segment.

Table 5: Internal Work Execution Segment Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

Segment Actual | Actual | Actual @ Bridge @ Bridge Test

Internal Work Execution 15.9 16.0 174 17.6 18.7 20.2
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The 2020 test year cost forecast represents an increase of $4.3 million from the utility’s
last rebasing actual year costs (2015), $2.8 million increase from the most recent
historical actual year (2017), and $1.5 increase million from the bridge year (2019). The
variances are attributable to the following drivers:

e Implementation of a robust Apprentice Program in the 2020 to 2024 plan period.
This strategy is to mitigate the large number of retirements expected from 2018
to 2020, specifically in the trades. See Exhibit 4A Tab 4 Schedule 3 for a
discussion of Toronto Hydro’s apprentice hiring efforts.

e Asdiscussed in the External Work Execution segment, part of the costs from
2018 — 2020 from the Internal Work Execution segment will be transferred to the
External Work Execution segment based on the oversight of external resources
completing reactive non-capital reactive work. Based on 2015 and 2016

reconciliations, this can range from $2.0 million to $2.5 million.

6.3 Internal Work Execution Segment Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

There is no material variance in this period.

2016 — 2017 Variance Explanation

The costs increased by $1.4 million due to a $5.3 million CWIP write-off offset by a
reduction in overall head count costs and a slowdown in the apprentice hiring program

for one year.

2017 — 2018 Variance Explanation

The costs increased by $0.2 million due to: (i) $5.3 million in CWIP write off in 2017; (ii)

approximately $4.0 million in oversight and administration costs of reactive work
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currently allocated in the Internal Execution segment, that will be transferred to the
External Work Execution segment; and (iii) an increase in the Apprentice Program

budget of approximately $1.5 million.

2018 — 2019 Variance Explanation

There is a $1.1 million increase due to an increase in the Apprentice Program.

2019 — 2020 Variance Explanation

There is a $1.5 million increase due to an increase in the Apprentice Program.
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FLEET AND EQUIPMENT SERVICES

1. OVERVIEW

Table 1: Fleet and Equipment Services Program Summary

2015-2017 Average Cost (SM): 10.3 2020 Cost (SM): 11.0
Segments: Fleet and Equipment Services

Outcomes: Reliability, Environment, Safety, and Financial

The Fleet and Equipment Services program (the “Program”) encompasses the
administration of the procurement, maintenance, and disposal of Toronto Hydro
vehicles, associated equipment and employee personal protective gear/equipment.
Functions in this Program include ensuring certain safety equipment and implements
are tested and repaired in accordance with occupational health and safety requirements
and other applicable standards. Comprehensive and timely delivery of these services
facilitates Toronto Hydro’s ability to carry out its electricity distribution activities in a

safe, reliable, and expedient manner.

The Program encompasses the services that oversee Toronto Hydro’s 588 vehicle fleet,
including a lab which provides testing services of safety equipment. The primary
objective of the Program is to ensure the safe and reliable operation of all related
vehicle assets and equipment, while managing these assets to the lowest overall
lifecycle costs. The Program is a continuation of the activities described in the Fleet and
Equipment Services program in Toronto Hydro’s 2015-2019 Rate Application.?

The majority of the core activities of the Program are governed by legislation

administered by the Ministry of Transportation (the “MTQ"”), through the Electrical

1EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 4A, Tab 2, Schedule 10.
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Utility Safety Rules (“EUSR”), and the Occupational Health and Safety Act (Ontario)
(“OHSA”). In other words, the majority of the Program work is government mandated
and non-discretionary and must be carried out by highly experienced and certified trade

technicians.

2. OUTCOMES AND MEASURES

Table 2: Fleet and Equipment Services Program Outcomes and Measures Summary

Reliability e Contributes to Toronto Hydro’s system reliability objectives (e.g.
SAIDI, SAIFI, FESI-7) by:
o Helping to ensure work crews have the ability to perform
distribution work when required; and
o Ensuring that the fleet is in good working order and assets
are replaced before critical equipment failures arise that
necessitate lengthy and costly offsite repairs.

Environment e Contributes to Toronto Hydro’s environmental objectives by
aiming to reduce greenhouse gas (“GHG”) emissions associated
with fleet fuel consumption by:
o Utilizing hybrid and electric vehicles and biofuels where
possible; and
o Implementing anti-idling technology, GPS reporting used
to drive changes in driver behaviour, and the use of
biofuels.?

Safety e Contributes to Toronto Hydro’s safety objectives as measured by
metrics like Total Recordable Injury Frequency ("TRIF") by helping
to ensure employees are working safely with minimal exposure to
hazards by completing vehicle safety inspections.

2The use of technology to drive these results is limited by funding and classes of vehicles where the Return on
Investment is justifiable.
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Financial e Contributes to Toronto Hydro’s financial objectives as measured by
the total cost and efficiency measures by:
o Managing fleet and equipment assets to the lowest overall
lifecycle costs; and
o Mitigating fuel expenses by aiming to reduce fuel
consumption through a combination of utilizing hybrid and
electric vehicles; idle-reduction technologies; and adhering
to recommended vehicle lifespans.

3. PROGRAM DESCRIPTION

The Program manages the lifecycle of vehicle and equipment assets, and the testing of
related safety equipment for work on the distribution grid. This work involves the
execution of competitive bids for equipment assets and related services (e.g. fueling,
telematics, washing, lab testing, onboard technology), managing subsequent contracts
and vendors, and the employment of skilled fleet mechanics. To ensure employee and
public safety, the Program executes, in addition to ad-hoc corrective repairs, a
preventative vehicle maintenance program in accordance with MTO requirements and
original equipment manufacturers’ (“OEM”) guidelines. To ensure operator safety,
Toronto Hydro equips its fleet with the necessary onboard equipment, specific to
vehicle type, which can include ruggedized laptop mounts, truck grounds, air rescue kits,
safety retrieval lines, and telematics systems. Toronto Hydro also employs technologies
which reduce engine idle time and wear, in compliance with idle reduction targets by-

laws.3

Toronto Hydro’s fleet mechanics require a number of specialized licenses and
certifications that enable them to perform repairs on utility equipment. In addition, the

Program also includes the services of a North American Independent Laboratories

3 Toronto Municipal Code, Chapter 517, Idling of Vehicles and Boats.
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certified lab that provides the acquisition, certification and testing of safety tools,
implements, and employee Personal Protective Equipment (“PPE”) which are mandated
by law for utility work. Current lab technicians are highly experienced (with more than
20 years of experience, on average) and are certified in the test and repair of gas
monitors, system network protection relays, and rubber gloves. Improper functioning
or lack of availability of these safety implements would expose workers to significant
risks, such as potential exposure to harmful gases within vaults and cable chambers, and
electrocution. Faults and failures of this equipment could also compromise grid

integrity, thereby reducing system integrity.

4. PROGRAM COSTS

Toronto Hydro requires approximately $11 million each year during the 2020 to 2024
period to execute the functions in the Program, as described above. Table 3, below,
provides the Historical (2015-2017), Bridge (2018-2019), and Test Year (2020)
expenditures for the Program. Program costs have remained fairly stable since the last

rebasing period.

Table 3: Fleet and Equipment Services Program Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

AL Actual | Actual | Actual | Bridge Bridge Test

Fleet and Equipment Services 10.1 9.8 11.0 10.9 11.0 11.0

The program costs cover the labour, parts, services and fuel attributable to the core
program functions. The labour costs involve technicians who maintain, repair, and test
all the capital assets within the Program (vehicles, equipment, and safety tools). The
volume and pace of the preventative labour, as well as the testing requirements, are

dictated by the legislated and policy recommendations of several oversight bodies.
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Repairs to this equipment must be completed to ensure vehicles are safe for operators
and the public, and the safety tools must be consistently tested to protect field

employees on the job.

External service providers are used in cases where:
e The work entails greater physical risk, such as vehicle suspension work;
e The work does not require the technical expertise of a licensed mechanic, such
as tire replacement;
e The work requires specific skills or credentials that Toronto Hydro employees do
not possess, such as aerial lift dielectric testing; and
e The work uses equipment not owned by, or not readily accessible by the utility,

such as vehicle emissions testing.

The Program also includes the costs for fueling, parts, tools, licences and insurance
associated with the operation, maintenance and repair of the fleet equipment and
safety programs. These costs are non-discretionary and are required for operations.
Other operating costs include the employees associated with managing the Program’s
employees, who perform a variety of functions, including but not limited to advising on
vehicle condition, administering the centralized vehicle pool and advising on standard
vehicle selections for optimal safe and technical functioning, at the lowest available

cost.

Without the requested funding for the Program, Toronto Hydro could be exposed to a

number of risks, including:
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e Reduced ability to procure all parts, services, and fuel required for proper vehicle
functioning resulting in vehicle downtime, impaired ability to perform
distribution work, and potentially prolonged outages;

e Reduction in the frequency, scope, and/or timeliness of vehicle maintenance
work, resulting in undetected faults and potential public safety risks;

e Reduced ability to provide constant availability of certified and tested safety
implements and PPE that are legislatively required for work;

e Inability to provide technologies and programs which yield sustained reduction
in GHG emissions and adherence to idling by-laws;

e Reduced ability to perform management functions related to the continuous
monitoring and compliance of legislated requirements; and

e Increase in costly and complex vehicle and equipment faults as a result of

reduced labour capacity to perform routine maintenance.

To mitigate some of these risks, Toronto Hydro has invested in fuel-saving technologies
and opts for electric and hybrid vehicles, where possible, to further save on fuel and
engine-related maintenance costs. The overall fleet size has also been decreased from
660 in 2013 to 588 in 2017, which reduces maintenance, repair, and administrative
costs. However, given that the average age profile of the fleet continues to escalate,

these savings do not fully offset the operating costs required to sustain the current fleet.

4.1 Cost Drivers
The test year forecast represents an increase of $0.9 million from Toronto Hydro’s last
rebasing year (2015), remains flat when compared to the most recent historical actual

year costs (2017), and remains flat from 2019 to 2020 at $11.0 million per annum.
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Over 2015-2017, costs decreased due to the elimination of two administrative roles,

however, these reductions were offset by an increase in vehicle-related parts and

services over the same period due to maintenance costs.

4.2 Cost Control and Productivity Measures

4.2.1

Cost Management

Elimination of Under-Utilized Vehicles: Toronto Hydro has reduced its fleet size
in proportion to field crew attrition. Each vehicle reduction results in cost
savings by eliminating the need for maintenance, repair, licensing, insurance,
and associated fuel costs. On average, each vehicle removed from the fleet
reduces operating costs by $2,000 to $7,000 per year. Since 2015, Toronto
Hydro’s fleet size has decreased by 30 vehicles (a net 5% reduction).

Fuel Cost Reduction: Toronto Hydro has reduced its total fuel costs by investing
in idling reduction technology and hybrid and electric vehicles.

Other Continuous Improvement Efforts: The Program’s employees improve
processes, evaluate service agreements, and make ongoing adjustments where
cost savings can be realized without increasing labour requirements. Specifically,
since 2015, Toronto Hydro has generated approximately $100,000 of savings per
year from the following initiatives: (i) utilizing GPS data for daily reporting on
engine issues to proactively reduce breakdowns and towing; (ii) shifting
externally sourced services to internal manpower where it is proven to be more
cost effective; and (iii) streamlining of administration labour and processes.
Between 2018 and 2020, following the completion of existing contracts, the
Program plans to further explore measures to reduce parts and external services

costs through the competitive bid process.
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GPS Upgrade: In 2016, GPS hardware was upgraded to prevent network service
outages and to provide better reporting to further drive productivity gains.
Engine data from the new devices is reported daily for any warning signs so that
the vehicle can be brought in and serviced proactively, thus preventing more
costly future failures that could arise, such as diesel particulate filter
replacements. This reporting is also used to drive improvements in driver safety
through management reporting on driving behaviour, which can help minimize

incident frequency and related costs.

4.2.2 Productivity

Low utilization vehicles that are not required for dedicated use are allocated to a

centralized vehicle pool for shared use. Specialized equipment, such as dump trucks

and trailers, are allocated to the pool to eliminate the redundancy that would result

from several crews with dedicated use of a particular piece of equipment.

4.3 Fleet and Equipment Services Program Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

From 2015 to 2016, costs decreased by $0.3 million (from $10.1 million to $9.8 million).

This variance is comprised of:

A $0.3 million reduction in fuel costs resulting from the timing of fuel allocations.
The Program purchases all fuel upfront for the utility’s use, and subsequently
allocates those costs to other departments based on consumption. In 2016,
these allocations exceeded total fuel costs due to an error in timing and system

issue. These issues were later corrected in 2017.
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2016 — 2017 Variance Explanation

From 2016 to 2017, costs increased by $1.2 million (from $9.8 million to $11.0 million).

This variance is comprised of:

An increase of $0.9 million resulting from fuel costs. The fuel allocation timing
and system issues, referenced above, were resolved in 2017, resulting in a $0.9
million charge to the Fleet and Equipment Services Department. This charge was
the result of a write-off of fuel allocations that should have been removed from
inventory since mid-2014, but had not been removed due to an error in timing
and system issues. The fuel consumption for the Fleet and Equipment Services
Department (after normal allocations) is approximately $0.2 million per annum.
In 2017, it was reflected as $1.0 million due to this fuel inventory correction
($1.0 million - $0.06 million typical use = $0.9 million, the value of the fuel
reconciliation charge).

An increase of $0.2 million for a mobile washing vendor. Toronto Hydro
tendered a new mobile wash provider through a competitive bid process. The
mobile wash vendor was the only technically qualified vendor, able to meet a
City of Toronto By-Law requiring that all wash water must be prevented from
entering storm sewers, and must be collected and removed from site.

An increase of $0.1 million resulting from vehicle transfers. Toronto Hydro
closed one of its three service garages towards the end of 2016, which created a
need to transfer heavy duty vehicles from the west end location (71 Rexdale
Blvd) to its central location (500 Commissioners) for some repair and
maintenance jobs that rely upon having a fully equipped garage. The west
location is equipped with a mobile service unit to handle less complicated repair

and maintenance work. This cost increase to Fleet and Equipment Services was



10

11

12

13

14

15

16

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 11

ORIGINAL

Page 10 of 10

offset by cost savings resulting from a reduced real estate footprint reflected in

the Facilities Management program.*

2017 — 2018 Variance Explanation

From 2017 to 2018, costs are forecasted to decrease by $0.1 million (from $11.0 million

to $10.9 million) as a result of a forecast decrease in fuel consumption.

2018 — 2019 Variance Explanation

From 2018 to 2019, costs increase by $0.1 million from $10.9 million to $11.0 million.
This is attributable to:

e A S0.1 million reduction in payroll and labour costs due to retirements; and

e A S0.2 million increase in net vehicle costs due to forecasted increases in vehicle

age.

2019 — 2020 Variance Explanation

There is no material variance in this period.

4 Exhibit 4A, Tab 2, Schedule 12
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FACILITIES MANAGEMENT

1. OVERVIEW

Table 1: Facilities Management Program Summary

2015-2017 Average Cost (SM): 26.8 2020 Cost (SM): 24.0

Segments:

Facilities Maintenance Services
Rentals & Leases

Utilities & Communications
Property Taxes

Outcomes: Public Policy, Environment, Safety, and Financial

Toronto Hydro’s Facilities Management program (the “Program”) delivers the

workspace and property management services that enables the utility’s employees to

perform their work in optimally configured safe and structurally sound surroundings.

The Program aims to maintain the utility’s facilities in good working order and in

compliance with applicable legislation and regulations. The Program is comprised of the

following four segments:

Facilities Maintenance Services: Work directed at maintaining and keeping the
utility’s facilities in good working order and in compliance with applicable
legislation and regulations;

Rentals and Leases: The costs associated with Toronto Hydro’s leasehold
agreements. Short-term equipment requirements are included in this segment;
Utilities and Communications: Enabling technologies that allow Toronto Hydro
to run and operate its facilities; and

Property Taxes: Municipal taxes on the value of property held by Toronto

Hydro.
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The Program and its constituent segments are a continuation of the activities described

in the Facilities Management program in Toronto Hydro’s 2015-2019 Rate Application.!

2. OUTCOMES AND MEASURES

Table 2: Facilities Management Program Outcomes and Measures Summary

Reliability e Contributes to Toronto Hydro’s reliability objectives (e.g. SAIDI,
SAIFI, FESI-7) by executing a broad range of daily, monthly and

annual maintenance activities for Toronto Hydro work centres

and stations, many of which house assets critical to the proper
functioning of the distribution system.

Environment e Contributes to Toronto Hydro’s environmental objectives by:

o Conducting annual waste audits and monthly diversion
reports which help Toronto Hydro comply with
requirements of the Waste Reduction and Waste Audit
Work Plans (0.Reg. 102/94) and maintain the ISO
14001 certification for environmental management;?

o Conducting Designated Substance Surveys, required
under the Occupational Health and Safety Act, which
help identify and dispose of designated substances in
an environmentally compliant manner; and

o Promoting Net Cumulative Energy Savings through
efficient energy management, such as building
automation and control and utilization of energy
efficiency analytics and benchmarking reports.

1EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 4A, Tab 2, Schedule 11.

2 International Organization for Standardization (2015). Environmental Management Systems (ISO/TC 14001).
Retrieved from <https://www.iso.org/iso-14001-environmental-management.html|>
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Safety

Contributes to Toronto Hydro's safety objectives, measured
through metrics such as the Total Recordable Injury Frequency
(“TRIF”) by:

O

Ensuring compliance with Ontario’s Building Code,? Fire
Code,* and regulations under Ontario’s Environmental
Protections Act, in respect of emergency generator
maintenance (O.Reg. 346/12), and the requirements
contained in the Fire Protection and Prevention Act,
1997 in respect of fire suppression certifications
(O.Reg. 213/07);

Maintaining life safety systems (fire suppression &
monitoring, first aid kits, etc.) housed within Toronto
Hydro’s buildings;

Completing prevention and routine maintenance and
inspections on lighting and emergency exits;
Administering surveys (such as Asbestos Containing
Material surveys required under OR 278/05) and
sampling related to construction projects such as PCB
containing caulking, lead paint, asbestos containing
shingles, etc.;

Maintaining OHSAS 18001 certification for
Occupational Health and Safety Management using the
Program’s maintenance management system;> and
Managing security services such as guards,
surveillance, access cards, etc., that secure and protect

employees and distribution assets.

35.0.1992, c. 23 [“Building Code Act”].
4S5.0.1997, c. 4 [“Fire Protection and Prevention Act”].

5 Occupational Safety and Health Administration (2018). Occupational Health and Safety Management (Standard No.
18001). Retrieved from <https://www.bsigroup.com/en-CA/BS-OHSAS-18001-Occupational-Health-and-Safety/>


https://www.bsigroup.com/en-CA/BS-OHSAS-18001-Occupational-Health-and-Safety/
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Financial e Contributes to Toronto Hydro'’s financial objectives by:

o Utilizing a cost-effective maintenance approach
involving a balance of preventative maintenance and
run-to-fail strategies;

o Avoiding monetary penalties for non-compliance with
mandated legislative requirements;

o Enhancing productivity of employees via the
maintenance of optimally configured surroundings;

o Utilizing the Facilities Asset Management Strategy to
maximize the useful life of station and work centre
supporting equipment;

o Utilizing benchmarking data (e.g. BOMA EER) to
optimize space utilization of existing footprint and
control maintenance and utility costs;® and

o Managing building operating costs by leveraging the
added benefits (e.g. technology advancement and
improved automation) of the capital modernization
initiatives. The Program uses benchmarking data (e.g.
BOMA EER) to optimize space utilization of existing

footprint and control maintenance and utility costs.®

3. PROGRAM DESCRIPTION

Toronto Hydro’s current building footprint consists of four work centres and 207
stations located throughout the City of Toronto. These buildings and stations are in
various states of repair and range in age from historic sites to new buildings. Each
property serves a unique function and must be maintained and serviced according to
legislative and regulatory requirements, Toronto Hydro’s environmental, health and

safety policies, and the need to facilitate the distribution of electricity.

A subset of facilities maintenance work is driven by local and provincial government

safety accessibility, emergency preparedness, and environmental regulations. Failure to

6 BOMA Experience Exchange Report (2018).
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comply with government regulations can result in temporary equipment lock out and/or
fines, which may lead to costly interruptions to regular business activities that can
ultimately affect Toronto Hydro’s customers. In addition to this externally mandated
work, the Program oversees the provision of services for Toronto Hydro buildings and
stations which includes routine maintenance, preventative maintenance, office services,
property maintenance, security and environmental services. These activities are
undertaken through the following four segments: (i) Facilities & Maintenance Services;

(ii) Rentals & Leases; (iii) Utilities & Communication; and (iv) Property Taxes.

4. PROGRAM COSTS
Toronto Hydro requires approximately $24.0 million each year during the 2020 to 2024
period to efficiently execute the activities in this Program, which are comprised of four
segments: (i) Facilities Maintenance Services; (ii) Rentals and Leases; (iii) Utilities and
Communications; and (iv) Property Taxes. Without adequate program funding, Toronto
Hydro could be exposed to a number of risks, including, but not limited to:
e Fines, penalties, equipment lock out for non-compliance with the statutory and
regulatory requirements;
e Service disruptions resulting from deferred maintenance at Toronto Hydro
stations, which house critical distribution assets; and

e Employee and public safety risks resulting from the deferred maintenance.

Any reduction in funding levels would result in curtailment in the scope, frequency, and
timeliness of maintenance activities. This could, in turn, create situations where safety
issues or equipment malfunctions are not identified and rectified in a timely manner,

thus imposing potential safety risks to the public and Toronto Hydro’s employees or
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compromising the utility’s ability to perform its key functions due to equipment

malfunctions.

The Historical (2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for

each of the Program’s segments are summarized in Table 3 below.

Table 3: Facilities Management Program Expenditures by Segment ($ Millions)

Segment 2015 2016 2017 2918 2(_)19 2020
Actual Actual Actual Bridge Bridge Test
Facilities Maintenance Services 14.6 154 15.3 14.1 14.7 15.1
Rentals & Leases 52 53 1.7 0.3 04 04
Utilities & Communications 24 24 26 3.1 3.0 3.1
Property Taxes 52 46 5.6 5.6 54 55
Total 27.4 27.8 25.3 23.2 234 24.0

4.1 Cost Drivers
The 2020 test year forecast costs represent a decrease of $3.4 million from the utility’s
last rebasing year actual costs (2015), a decrease of $1.3 million from the most recent

historical actual year (2017), and an increase of $0.6 million from the bridge year (2019).

These year-over-year variances are primarily attributable to building consolidation
efforts that reduced the number of operating centres from seven to four. A breakdown
of this effort is provided in the Facilities Program Cost Control Measures section that
follows. As for the cost increase from the Bridge Year (2019) to the Test Year (2020),
this timeframe marks the end of the consolidation efforts and the subsequent

inflationary escalation thereafter.
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4.1.1 Facilities Services Segment Cost Drivers
These variances are attributable to the following factors:
e The operating centre consolidation effort that reduced the overall building
footprint, which in turn minimized the scope of the FMO;
e The addition of Copeland TS to the stations portfolio;
e Variable reactive maintenance due to the age of facilities’ assets;
e Change order management; and

e Period inflationary escalations.

4.1.2 Rentals and Leases Cost Drivers
The Test Year (2020) costs associated with this segment are projected to be $0.4 million,
which represents a decrease of $4.8 million from the utility’s last rebasing year actual
costs (2015), a decrease of $1.3 million from the most recent historical actual year costs
(2017), and no increase from the bridge year (2019). These variances are attributable to
the following drivers/factors:

e The expiry of two leases related to the OCCP;

e A change to the accounting treatment of leased facilities; and

e Inflationary pressures from 2019 and onward.

4.1.3 Utilities and Telecommunication Cost Drivers

The Test Year (2020) costs associated with this segment are projected to be $3.1 million,
which represents an increase of $S0.7 million from the utility’s last rebasing year (2015),
a $0.5 million increase from the most recent historical actual year (2017), and a $0.1
million increase from the bridge year (2019). The increase since the last rebasing year
(2015) is a by-product of the end of the rental lease since property ownership leads to

direct responsibility for utility costs.
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4.1.4 Property Tax Segment Cost Drivers
The 2020 proposed test year costs associated with this segment are projected to be $5.5
million, which represents an increase of $0.3 million from the utility’s last rebasing year
(2015), a $0.1 million reduction from the most recent historical actual year (2017), and a
$0.1 million increase from the bridge year (2019). These variances are attributable to
the following drivers/factors:

e The use of a City of Toronto Property Tax Rebate program that provides savings

for unoccupied commercial property; and

e The execution of the OCCP phases.

Absent the requested level of funding for this segment, Toronto Hydro could not pay its
full property tax burden. This would lead to interest payments on the deferred amount,

increasing overall costs.

4.2 Cost Control and Productivity Measures

Toronto Hydro uses the following tools and initiatives to control Program costs:

4.2.1 Real Estate Management

The primary driver of cost reductions in this Program are the realization of the net
benefits resulting from Toronto Hydro’s approach to the management of its real estate
portfolio. The Operating Centres Consolidation Program (“OCCP”)’ was a real estate
initiative from 2014 to 2018 driven by three primary outcomes:

a) Ensuring security of tenure at major crew-supporting operating centres;

7 EB-2014-0116, Toronto Hydro-Electric System Limited, Exhibit 2B, Section E8.3 (Filed July 31, 2014, Corrected:
September 23, 2014).
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b) Ensuring the uninterrupted continuation of critical functions (i.e. Data, Control
and Call Centres) by transferring these functions to a location where vital fibre-
optic communication facilities and uninterruptable power supply are available or
can be installed; and

c) Achieving cost savings for ratepayers through:

(i) Allocation of net after-tax gains and related tax savings on sale of
properties;
(i) Eliminating otherwise ongoing property-related costs associated with the

properties; and

10
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(iii) Increasing the utilization of remaining properties.

To deliver these outcomes, the OCCP was executed in four phases, see Table 4 blow.

Table 4: Consolidation of Toronto Hydro’s Operating Centres

Phase e Execution . .
Phase Description e Financial Impact
No. Timing
Facilities services and costs no longer
1 Sale of 5800 Yong Street Mid-2018 | incurred. Proceeds to be returned to
ratepayers.
5 Transfer of staff & operations Mid-2017 The termination of the leases
| -
from 601 Milner to 715 Milner presented significant savings for the
Transfer of staff & operations '‘Rentals & Leases' segment. Cost in
3 from 6 Monogram to 71 Q4 2016 | relation to the owned facilities
Rexdale partially offset these benefits.
Disposal of property at 28 Facilities services and costs no longer
4 _ Q22015 |
Underwriters incurred.

The resulting benefit of executing the phases of the OCCP translated to the year-over-

year segment cost savings presented below:




10

11

12

13

14

15

16

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 12

ORIGINAL

Page 10 of 26

Table 5: Year-Over-Year Cost Impact of the OCCP

Segment 14-15 15-16 16-17 17-18 18-19 19-20
Facilities Maintenance Services -2.2 13 0.1 -1.8 0.2 0.0
Rentals & Leases 0.0 -0.1 -3.7 -1.2 0.0 0.0
Utilities & Communications -0.6 -0.1 0.1 0.5 -0.2 0.0
Property Taxes -0.1 0.0 0.5 -0.1 -0.3 0.0
Total Variance -2.9 1.1 -3.0 -2.6 -0.3 0.0

In addition, in June 2017, the effectiveness of the Program’s space utilization efforts
allowed Toronto Hydro to dispose of an additional property at 60 Eglinton, the proceeds
of which will be returned to ratepayers. The employees from 60 Eglinton were
transferred to other Toronto Hydro owned-properties in June 2017, allowing for a

reduction in maintenance costs, see Table 6 below.2

Table 6: Cost Implications of the Disposition of 60 Eglington

Segment 14-15 15-16 16-17 17-18 18-19 19-20
Facilities Maintenance Services 0.0 0.0 -0.1 -0.1 -0.1 0.0
Rentals & Leases 0.0 0.0 0.0 0.0 0.0 0.0
Utilities & Communications 0.0 0.0 0.0 -0.1 0.0 0.0
Property Taxes 0.0 0.0 0.0 0.0 0.0 0.0
Total Variance 0.0 0.0 -0.1 -0.2 -0.1 0.0

4.2.2 Hybrid Maintenance Approach

The use of a combination of internal resources and a third-party provider allows for the
execution of a cost-effective maintenance approach involving a balance of preventative
maintenance and run-to-fail strategies. This arrangement effectively creates a “one-
window” approach for all facilities-related requests from employees and facilitates

effective coordination of work.

8 Toronto Hydro retains a lease for the property until June 2018 to provide the requisite time to decommission assets.
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4.2.3 Performance Benchmarking

Leveraging parametric data received through membership in industry associations such
as the Building Owners and Managers Association (“BOMA”) to improve Toronto
Hydro’s operating efficiency. For instance, the regional BOMA Experience Exchange
Reports (“EER”) measures the cost per square-foot of key FMP functions against other
peer utilities. In addition, performance is also tracked using benchmarking data
retrieved from the Energy Star Portfolio Manager, an online tool to measure and track
energy and water consumption against other commercial and institutional buildings.
Toronto Hydro uses this data to analyze its performance and make recommendations

for improvements to areas such as energy and utilities conservation.

4.2.4 Data Driven Decision Making

Toronto Hydro utilizes a comprehensive management system (CMMS) that tracks and
schedules maintenance work and manages records. This database contains, among
other things, historical data on the types of requests from each operating centre, and
provides the ability to query the work order data related to sub-programs within this
segment (e.g. repair and maintenance, cleaning, exterior grounds, etc.). The ability to
differentiate the time spent on these different activity types allows for the related
resource costs to be measured. This, in conjunction with departmental performance
measures tracking the percentage of labour utilization, maximizes the time spent

performing actual maintenance and repair work.

4.3 Segment-Specific Cost Control Measures
4.3.1 Rentals and Leases Segment Cost Control Measures
Toronto Hydro minimizes costs within this segment by working with commercial

brokerage companies to secure appropriate office spaces, when needed, at fair market
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value with favourable contractual arrangements. Currently, the utility has 12,000
square-feet of leased space and the rental costs are determined via existing agreements
with owners of properties. However, Toronto Hydro’s focus on utilizing owned rather
than leased properties has led to some cost savings within this segment. Since the last

rebasing year, Toronto Hydro eliminated 1.0 million square-feet of leased property.

4.3.2 Utilities and Telecommunication Segment Cost Control Measures

To mitigate the cost escalation, Toronto Hydro works to improve its energy efficiency
performance (i.e. electricity, natural gas and water consumption) by progressively
upgrading the equipment standards used across its facilities, where justifiable. These
improvements allow Toronto Hydro to partially control/offset the pace and scale of
externally driven escalations. Further, Toronto Hydro has begun enrolling its operating
centres in the BOMA Best program, which provides visual reporting (e.g. dashboard,
time plotted data, etc.) for electricity, gas and water consumption. This feature will aid
performance tracking, allowing the FMP to control operating expenditures by stretching
performance measures such as the Equivalent kilowatt hours per square-foot (ekWh/ft?)

on an annual basis (see Outcomes and Measures section above).

4.3.3 Property Tax Segment Cost Control Measures

Following the recent consolidation initiatives to reduce the number of Toronto Hydro’s
properties, the primary cost control measures are space management and tax rebate
programs when available. An example of a tax rebate program that has been utilized to
control costs is the “Vacant Commercial & Industrial Unit Tax Rebate Program”, which

provides savings of 30 percent for vacant properties.’ Through this Program Toronto

9 Vacant Commercial & Industrial Unit Tax Rebate Program (2017). Retrieved from
<https://www.toronto.ca/services-payments/property-taxes-utilities/property-tax/property-tax-rebates-and-relief-
programs/vacancy-rebate-program/.>


https://www.toronto.ca/services-payments/property-taxes-utilities/property-tax/property-tax-rebates-and-relief-programs/vacancy-rebate-program/
https://www.toronto.ca/services-payments/property-taxes-utilities/property-tax/property-tax-rebates-and-relief-programs/vacancy-rebate-program/
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Hydro has reduced its property tax burden (See 2015-2016 variance explanation) by

having its Stations properties reassessed by MPAC to reflect current occupancy.

5. FACILITIES MAINTENANCE SERVICES SEGMENT

5.1 Segment Description

Toronto Hydro’s Facilities Maintenance Segment covers a broad range of daily, monthly,
and annual maintenance activities that are driven by statutory and regulatory
requirements, internal health and safety policies, building and asset condition reports,
and industry best practices. The focus of this segment is to provide Toronto Hydro
employees with a safe work environment that encourages effective and efficient
execution of their duties, as well as to ensure that all owned and leased properties and
buildings, including stations, are structurally sound and ensure employee and public

safety.

Failure to comply with government regulations can result in temporary equipment lock
out and/or fines, which may lead to costly interruptions to regular business activities
that can ultimately affect Toronto Hydro’s customers. In addition to the externally
mandated work, the Program oversees the provision of services for Toronto Hydro

buildings and stations.

Toronto Hydro relies on a combination of internal resources and a third-party service
provider to execute the Program functions.!® This arrangement allows Toronto Hydro to
react to issues sooner, track data on reoccurring problems in a systematic manner, and

formulate improved planning activities. These planning activities include all the

10 please refer to EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected
February 6, 2015), Exhibit 4A, Tab 2, Schedule 11 for a detailed discussion of this arrangement.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 12

ORIGINAL

Page 14 of 26

necessary tasks and services to maintain the properties, including offices, work centres
and the buildings housing the utility’s Transformer and Municipal stations (“TS” and
“MS”, respectively). Toronto Hydro’s attention to regular preventative maintenance of
its office buildings, work centres, and stations contributes to the utility’s safety record.
Toronto Hydro utilizes a cost-effective maintenance approach involving a balance of
preventative maintenance and run-to-fail strategies. Run-to-fail strategies apply to low
impact and low cost equipment that have readily available parts or replacements, and
for which the cost of preventative work would be wasteful. Balancing the two methods
keeps vital building systems operable while allowing technicians’ capacity for proactive
and reactive work. The CMMS schedules and tracks this approach through the following
maintenance activities:

e Preventative Maintenance: Routine inspections and tasks to ensure that
equipment, systems, and their respective components are fully operational. This
includes activities such as periodic inspections of magnetic locks on all of
Toronto Hydro’s emergency exits, to prevent unauthorized entry and release
when a fire alarm is activated.

e Corrective Maintenance: Through its routine preventative inspections, Toronto
Hydro identifies the systems and equipment requiring corrective work, ensuring
that any malfunctions are proactively rectified.

e Reactive Maintenance: Involves response to reports and requests to address
any specific issues that arise from time to time. Examples of reactive work
include repairs of run-to-fail assets, adjustments of building temperatures to
meet the requirements of the Occupational Health and Safety Act,*! lighting

replacements, and repairs to parking gates.

11R.S.0. 1990, c. 0.1 [“Occupational Health and Safety Act”].
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5.2 Facilities Maintenance Services Segment Costs

The Test Year (2020) costs associated with this segment are projected to be $15.1
million. These costs include both internal and external work, vehicle costs for travel
between sites and other related expenses. Table 7, below, provides the Historical
(2015-2017), Bridge (2018-2019), and Test Year (2020) expenditures for the Facilities

Maintenance Services Segment.

Table 7: Facilities Maintenance Services Segment Expenditures ($ Millions)

Segment 2015 2016 2017 2018 2019 2020
9 Actual Actual Actual Bridge Bridge Test
Facilities Maintenance Services 14.6 154 15.3 14.1 14.7 15.1

The 2020 test year costs represent an increase of $0.5 million from the utility’s last
rebasing year (2015) actuals, a $0.2 million reduction from the most recent historical

actual year (2017), and a $0.4 million increase from the bridge year (2019).

5.3 Facilities Maintenance Services Segment Year-over-Year Variance Analysis
This section provides a variance explanation for the year-over-year changes to the

Facilities Maintenance Service Segment dating back to the last rebasing period (2015).
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Table 8: Attribution of Year-over-Year Cost Variance ($ Millions)

Facilities & Maintenance Services 15-16 16-17 17-18 18-19 19-20
OCCP 13 0.1 -1.8 0.2 0.0
Other Consolidation 0.0 -0.1 -0.1 -0.1 0.0
Copeland TS 0.4

Reporting Change -1.1

Reactive Work 0.3 -0.3 0.0 0.2 0.0
Escalation(s) 0.3 0.2 0.3 0.3 0.4
Total Variance 0.8 -0.1 -1.2 0.6 0.4

2015 — 2016 Variance Explanation

The $0.8 million increase from 2015 to 2016 is attributable to:

A $1.3 million increase resulting from move-related costs related to the OCCP;

A $1.1 million decrease, resulting from one-time environmental remediation costs
being incurred 2015;

A $0.3 million increase resulting from more reactive maintenance activities; and
A S0.3 million increase resulting from inflationary pressures, such as material

prices and compensation.

2016 — 2017 Variance Explanation

The S0.1 million reduction from 2016 to 2017 is attributable to:

A $0.1 million increase resulting from the OCCP;

A $0.1 million decrease resulting from maintenance scope reduction for the
property at 60 Eglinton Avenue;

$0.3 million decrease resulting from a decrease in reactive work; and

A $0.2 million increase resulting from inflationary pressures, such as material

prices and compensation.
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2017 — 2018 Variance Explanation

The $1.2 million reduction from 2017 to 2018 is attributable to:

A $1.8 million decrease resulting from the net impact of a property disposition,
and incurring final consolidation-related costs in 2017,

A S0.1 million forecasted decrease in costs resulting from the lease termination of
60 Eglinton in June 2018;

A $0.4 million increase resulting from the expected increase in maintenance costs
for a newly commissioned substation (i.e. Copeland TS); and

A $0.3 million increase resulting from inflationary pressures, such as material

prices and compensation.

2018 — 2019 Variance Explanation

The $0.6 million increase from 2018 to 2019 is attributable to:

A S0.2 million increase resulting from lagging maintenance costs related to
building systems and equipment coming off warranty at the newly constructed
owned facilities;

A $0.1 million decrease resulting from the disposal of 60 Eglinton in June 2018;
A $0.2 million increase resulting from anticipated reactive maintenance work
based on the existing condition assessments; and

A $0.3 million increase resulting from inflationary pressures, such as material

prices and compensation.

2019 — 2020 Variance Explanation

The $0.4 million increase from 2018 to 2019 is attributable to inflationary pressures.
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6. RENTALS AND LEASES SEGMENT

6.1 Segment Description

The utility’s rentals and leases expenditures are driven by the need for sufficient,
properly configured, and cost-effective office and work centre spaces. Over the current
rate period, Toronto Hydro eliminated 1.5 million square-feet of leased property. The
residual lease costs are for office spaces located near Toronto Hydro’s main owned
facilities and are required for staff for whom there is insufficient space within those

owned facilities.
6.2 Rentals and Leases Segment Costs
Table 9 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for the Rentals and Leases segment.

Table 9: Rentals and Leases Segment Expenditures ($ Millions)

Segment 2015 2016 2017 2018 2019 2020
9 Actual Actual Actual Bridge Bridge Test
Rentals & Leases 52 53 1.7 0.3 04 04

The 2020 test year costs represent an decrease of $4.8 million from the utility’s last
rebasing year (2015) actuals, a $1.3 million reduction from the most recent historical

actual year (2017), and no change from the bridge year (2019).

6.3 Rentals and Leases Segment Year-over-Year Variance Analysis
This section provides a variance explanation for the year-over-year changes to the

Rentals and Leases Segment going back to the last rebasing period (2015).
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Rentals & Leases 15-16 16-17 17-18 18-19 19-20
OCCP -0.1 -3.7 -1.2 0.0 0.0
Accounting Treatment 0.0 0.0 -0.3 0.0 0.0
Escalation(s) 0.2 0.1 0.1 0.1 0.0
Total Variance 0.1 -3.6 -1.4 0.1 0.0

2015 — 2016 Variance Explanation

The increase of $S0.1 million from 2015 to 2016 is attributable to:

e A S$0.1 million decrease resulting from the OCCP i.e. termination of an operating

centre lease in November 2016; and

e A S0.2 million increase resulting from contractual escalations.

2016 — 2017 Variance Explanation

The decrease of $3.6 million from 2016 to 2017 was attributable to:

e Adecrease of $3.7 million relating to the OCCP. The residual benefit of the lease

terminated November 2016 was realized since the expenditure was eliminated.

Phase 2 of the OCCP was completed July 2017, which presented an additional

five months of savings for 2017; and

e A S$0.1 million increase resulting from contractual escalations.

2017 — 2018 Variance Explanation

The decrease of $1.4 million from 2017 to 2018 was attributable to:

e A S$1.2 million decrease resulting from Phase 2 of the OCCP i.e. the 7 months of

rent incurred during the 2017 period was removed from the 2018 budget;

e A S$0.3 million decrease related to a new accounting treatment for leases (i.e.

IFRS 16), which treats the base rent as capital expenditure; and
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e A S$0.1 million increase resulting from contractual escalations.

2018 — 2019 Variance Explanation

The increase of $0.1 million from 2018 to 2019 is attributable to contractual escalations.

2019 — 2020 Variance Explanation

Negligible contract escalations.

7. UTILITIES AND COMMUNICATIONS SEGMENT

7.1 Segment Description

The Utilities and Communications segment encompasses the costs of providing water,
electricity, natural gas, and related services to Toronto Hydro’s office buildings, work
centres, and stations. The utility’s costs for this segment are driven by the costs charged
by various service providers. Beyond service rate increases, the year-over-year cost
variances are affected by fluctuations in weather, such as extremely hot summers that
increase electricity consumption or cooler-than-normal winters that result in higher

heating expenditures.

Toronto Hydro works to manage its costs by promoting conservation and improving the
energy efficiency of its facilities. To facilitate consistent implementation of energy
efficiency standards, Toronto Hydro developed standards that outline the relevant
energy, water, and gas efficiency criteria that the utility’s new and renovated work
spaces must adhere to. Consistent with its standards, Toronto Hydro has upgraded a
large portion of its shared spaces with energy efficient lights, where it is economical to
do so. The utility is also working to gradually convert its bathrooms to low-flow

technologies.
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Similar to other utilities, telecommunications are another key component of this
Program’s expenditures. Desk phones, cell phones, internet access and other wireless
communication equipment and services are vital tools for the day-to-day operations.
Beyond the typical business enablers, communications services and infrastructure
enable the utility’s security systems to communicate with command posts via fibre-
optics or wireless networks, and allow service vehicles to have constant communication

with dispatchers and the Control Centre.
7.2 Utilities and Communications Segment Costs
Table 11 below provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures relating to Utilities and Communications.

Table 11: Utilities and Communications Segment Expenditures ($ Millions)

Segment 2015 2016 2017 2018 2019 2020
9 Actual Actual Actual Bridge Bridge Test
Utilities & Communications 24 24 2.6 3.1 3.0 3.1

The 2020 test year costs represent an increase of $S0.7 million from the utility’s last
rebasing year (2015) actuals, a $0.5 million increase from the most recent historical

actual year (2017), and a $0.1 million increase from the bridge year (2019).

7.3 Utilities and Communications Segment Year-over-Year Variance Analysis
This section provides a variance explanation for the year-over-year changes to the

Utilities and Communications Segment dating back to the last rebasing period (2015).
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Table 12: Attribution of the Year-over-Year Cost Variance ($ Millions)

Utilities & Communications 15-16 16-17 17-18 18-19 19-20
OCCP -0.1 0.1 0.5 -0.2 0.0
Other Consolidation 0.0 0.0 -0.1 0.0 0.0
Escalation(s) 0.1 0.1 0.1 0.1 0.1
Total Variance 0.0 0.2 0.5 -0.1 0.1

2015 — 2016 Variance Explanation

The negligible change from 2015 to 2016 was attributable to:
e A S$0.1 million decrease resulting from the disposition of 28 Underwriters (as part
of the OCCP); and
e A S0.1 million increase resulting from the annual increase of utility and

communication rates.

2016 — 2017 Variance Explanation

The $0.2 million increase from 2016 to 2017 was attributable to:

e A S$0.1 million increase resulting from the OCCP, which added incremental
ownership costs to the segment. Previously, the leasehold arrangements
included the utility costs in the rent payments; and

e A S$0.1 million increase resulting from the annual increase of utility and

communication rates.

2017 — 2018 Variance Explanation

The $0.5 million increase from 2017 to 2018 was attributable to:
e A S$0.5 million increase resulting from the OCCP. The sale of 5800 Yonge, was

completed in April 2018 reducing the annual expenditure. Offsetting this
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reduction was the full annual expenditure related to the new property coming
online July 2017; and

e A S0.1 million decrease related to the additional disposition of the property at 60
Eglinton due to the effectiveness of the OCCP.

e A S0.1 million increase resulting from the annual increase of utility and

communication rates.

2018 — 2019 Variance Explanation

The $0.1 million decrease from 2018 to 2029 was attributable to:
e A S0.2 million decrease resulting from the reduction in annual expenditures for
2019 due to the sale of 5800 Yonge in Q2 2018.
e A S0.1 million increase resulting from the annual increase of utility and

communication rates.

2019 — 2020 Variance Explanation

The S0.1 million increase from 2019 to 2020 was attributable to:

e Inflationary cost escalation resulting from the annual rate increases.

8. PROPERTY TAXES SEGMENT

8.1 Segment Description

Property taxes are based on the amount of the property owned by Toronto Hydro, the
municipal tax rates and any applicable credits. With more than 5,000,000 square feet of
property in the City of Toronto, property taxes are a significant expense for Toronto
Hydro. Historically, Toronto Hydro’s property taxes have increased at the rate of
inflation. Toronto Hydro expects a similar trend to continue through the Test Year,

which is reflected in the utility’s forecasts.
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8.2 Property Taxes Segment Costs
Table 13 below provides the Historical (2015-2017), Bridge (2018-2019) and Test Year

(2020) expenditures relating to Property Taxes.

Table 13: Property Taxes Segment Expenditures ($ Millions)

Segment 2015 2016 2017 2018 2019 2020
9 Actual Actual Actual Bridge Bridge Test
Property Taxes 52 46 5.6 5.6 54 55

The 2020 test year costs represent an increase of $0.3 million from the utility’s last
rebasing year (2015) actuals, a $0.1 million reduction from the most recent historical

actual year (2017), and a $0.1 million increase from the bridge year (2019).
8.3 Property Taxes Segment Year-over-Year Variance Analysis
This section provides a variance explanation for the year-over-year changes to the

Property Tax Segment going back to the last rebasing period (2015).

Table 14: Attribution of the Year-over-Year Cost Variance ($ Millions)

Property Taxes 15-16 16-17 17-18 18-19 19-20
occp 0.0 0.5 -0.1 -0.3 0.0
Other Consolidation 0.0 0.0 0.0 0.0 0.0
Tax Rebate Initiative -0.7 n/a n/a n/a n/a
Escalations 0.1 0.5 0.1 0.1 0.1
Total Variance -0.6 1.0 0.0 -0.2 0.1

2015 — 2016 Variance Explanation

The $S0.6 million reduction from 2015 to 2016 is attributable to:
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e A S0.7 million decrease resulting from the Vacant Commercial & Industrial Unit
Tax Rebate Program described above as a cost control measure; and
e A S$0.1 million increase resulting from inflationary pressure on the prescribed

commercial rates.

2016 — 2017 Variance Explanation

The $1.0 million increase from 2016 to 2017 is attributable to:

e A S0.5 million increase resulting from the OCCP. The occupancy of the newly
constructed owned properties introduced costs previously embedded in the rent
payments; and

e A S0.5 million increase resulting from MPAC reassessments of Toronto Hydro-

owned properties and rate increases.

2017 — 2018 Variance Explanation

The negligible change between these periods is attributable to:

e A S$0.1 million decrease resulting from the completion of the OCCP. The
transition from 601 Milner to 715 Milner was completed in July of 2017, offset
by the sale of 5800 Yonge, which completed in April 2018; and

e A S$0.1 million increase resulting from inflationary pressure on the prescribed

commercial rates.

2018 — 2019 Variance Explanation

The $0.2 million reduction from 2018 to 2019 is attributable to:
e A $0.3 million reduction representing continued benefit realization from the
OCCP. The property tax expenditure incurred for 5800 Yonge in 2017 was

eliminated for 2018; and
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e A S$0.1 million increase resulting from inflationary pressure on the prescribed

commercial rates.

2019 — 2020 Variance Explanation

The increase of $0.1 million from 2019 to 2020 is attributable to A $0.1 million increase

resulting from inflationary pressure on the prescribed commercial rates.
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SUPPLY CHAIN SERVICES

1. OVERVIEW

Table 1: Supply Chain Services Program Summary

2015-2017 Average Cost ($M): 11.7 2020 Cost ($M): 12.6

Segments: Supply Chain Services

Outcomes: Reliability, Environment, and Financial

The Supply Chain Services program (the “Program”) supports the execution of Toronto
Hydro’s capital and operating programs that rely on procurement and warehousing
activities. The objectives of the Program are to facilitate timely and cost-effective
acquisition of services, materials and equipment, maintain sufficient inventory to

support uninterrupted work execution, and manage material handling costs.

The Program consists of two interrelated functions: (i) Demand and Acquisition
Services; and (ii) Warehouse and Logistics. The Demand and Acquisition Services
function secures the requisite equipment, materials and services for Toronto Hydro
within specified timelines and at an optimal cost. It also monitors vendor performance
to ensure that the goods and services acquired are being delivered to Toronto Hydro in
an efficient and effective manner. The Warehouse and Logistics function facilitates
coordinated, cost-effective and timely receiving, stocking and distribution of materials
and equipment required to execute Toronto Hydro’s capital and maintenance work
programs. The Program and its activities are a continuation of the Supply Chain Services

program described in Toronto Hydro’s 2015-2019 Rate Application.!

1EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 4A, Tab 2, Schedule 12.
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Table 2: Supply Chain Services Program Outcomes and Measures Summary

Reliability

Contributes to Toronto Hydro’s system reliability objectives
(e.g. SAIDI, SAIFI, FESI-7) by:

O

Supporting the effective execution of capital and
maintenance programs by fulfilling warehouse orders
and fulfilling supplier deliveries; and

Supporting Toronto Hydro’s ability to respond to
outages promptly and restore power through effective
management of inventory.

Environment

Contributes to Toronto Hydro’s environmental objectives by
ensuring Toronto Hydro meets all Municipal, Provincial and
Federal regulations related to managing hazardous materials
by safely collecting, storing, and removing hazardous waste
from work sites.

Financial

Contributes to Toronto Hydro’s financial objectives as
measured by the total cost and efficiency measures by:

O

Implementing processes such as automating the
disbursement of certain inventory stock and purchasing
certain equipment directly from the manufacturer; and
Maintaining an optimal level of inventory of materials
and equipment to support uninterrupted work
execution with minimal carrying cost.

3. PROGRAM DESCRIPTION

The Program is comprised of two interrelated functions: Demand and Acquisition

Services and Warehouse and Logistics, each of which are described in the sections

below.

3.1 Demand and Acquisition Services

The Demand and Acquisition Services function supports Toronto Hydro’s capital and

maintenance work programs, and enables the utility’s day-to-day operations, by
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providing the goods and services required to perform the work. The employees who
deliver this function require an extensive set of supply chain and electricity industry-
specific skills, including understanding of the competitive bid process, in-depth
knowledge of quantitative analysis and inventory management tools, familiarity with
changing electricity system equipment standards, as well as advanced negotiation and

communication skills.

3.1.1 Procurement and Vendor Performance Management

Demand and Acquisition Services’ activities involve sourcing of reputable and reliable
suppliers, monitoring their performance to ensure that they meet their contractual
obligations, and generating the purchase orders that underlie each agreement. Working
with the various parts of the utility’s operations, Demand and Acquisition Services lead
the competitive bid generation and evaluation processes, and conduct market trend

analysis to identify emerging industry trends and locate suitable suppliers.

Toronto Hydro’s competitive bid selection process is based on pre-established selection
criteria that balance the quantitative and qualitative aspects of each desired proposal.
The proposals and the criteria are developed in collaboration with internal business

units that require the goods or services in question.

After the supplier is chosen, Toronto Hydro negotiates the contract terms and
conditions relevant to the goods or services provided. Demand and Acquisition Services
monitor supplier performance through collaboration with other departments and

regularly meeting with the supplier.
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3.1.2 Material Requirements Planning

The Demand and Acquisition Services function manages inventory levels in Toronto
Hydro’s warehouses in support of the utility’s capital and maintenance programs. This
involves reviewing historic use trends and known work projects to develop planned

work requirement forecasts and supplier orders.

In addition, Demand and Acquisition Services oversees materials and equipment
inventory for reactive work driven by adverse weather, system contingencies and other
unforeseen events. To facilitate efficient and expedient execution of reactive work,
Toronto Hydro establishes minimum and maximum inventory settings for each
warehouse location, and determines appropriate material re-order points and quantities
that trigger purchase order generation as inventories are gradually depleted. Late
shipments that can affect available inventory for either planned or reactive work are
expedited with suppliers, and optimal delivery dates are ascertained and communicated

to warehouses and requesting areas of the utility.

Unplanned extreme weather events present a significant challenge to the execution of
the Program. The volumes of certain materials, such as overhead wire and associated

hardware, required in the aftermath of major storms often exceed all normal inventory
levels, contingency stocks held by vendors, and forecasted reactive work requirements.
When major weather events occur, Toronto Hydro works with suppliers to immediately

acquire all materials necessary to support power restoration activities.

For example, in the summer of 2017, the City of Toronto experienced record breaking
levels of rainfall. Persistent downpour caused flooding, road closures, and power

outages. As a result, the overall annual demand for sump pumps increased by 87
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percent when compared to the previous three year average demand. May and
September had the sharpest increase in demand for sump pumps from an average of 31
and 14 to 70 and 50, respectively. To support Toronto Hydro’s efforts in restoring
power, Demand and Acquisition Services began sourcing additional sump pumps from
multiple vendors, but only one was able to meet required specifications. The surge in
demand was rapidly depleting the vendor’s inventory. To ensure uninterrupted supply
of sump pumps, Toronto Hydro worked closely with the vendor to secure approximately
100 units originally destined for US markets and ramped up European factory
production. As a result of these efforts, Toronto Hydro successfully reduced the risk of

equipment damage caused by water intrusion.

Demand and Acquisition Services also works with other operational groups at Toronto
Hydro to identify certain materials and equipment that are critical to the ongoing
operation of the distribution network (e.g. various models and vintages of pad mounted
switchgear and transformers). Once identified, these inventory items are flagged as
critical spares and segregated from general stock for specific use in reactive situations.
Where materials and equipment at the end of their useful lives are replaced with
alternatives built to newer technical standards, Toronto Hydro ensures that the existing
stock of the obsolete parts are used up first to minimize any residual inventory. In
certain cases, Toronto Hydro may also return remaining quantities of the obsolete

equipment to the supplier, or sell them for scrap.

3.1.3 Third-Party Procurement Provider
To support the long-term goal of improving customer service at a reduced cost, in 2015,
Toronto Hydro sourced a Third-Party Procurement (“3PP”) provider. The purpose was

to decrease operating costs and improve productivity by outsourcing the function of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 4A

Tab 2

Schedule 13

ORIGINAL

Page 6 of 15

Demand and Acquisition Services employees as they retire. Using the 3PP provider is

expected to:

Reduce the overhead cost per purchase order;

e Provide better operational cost certainty; and

e Provide more operational flexibility to meet Toronto Hydro’s varying operational
requirements consisting of managing 10,340 active inventory codes linked to
individual assets, issuing 14,700 purchase orders, and executing 133 solicitations

annually.

To facilitate a smooth transition of responsibilities, the 3PP provider has been engaged
to work alongside the Program’s Demand and Acquisition Services employees to gain
experience in dealing with Toronto Hydro’s procurement and inventory needs. The 3PP
provider’s employees are fully integrated and act as an extension of the core Demand
and Acquisition Services team by performing the full range of Procurement and Vendor
Performance Management and Inventory Management activities. The goal is to
gradually transition the majority of operational responsibilities to the 3PP provider as

Demand and Acquisition Services employees retire.

3.2 Warehouse and Logistics

3.2.1 Inventory Management

The Warehousing and Logistics function receives, stocks, and supplies all inventory
materials to Toronto Hydro’s capital and other operating program requirements. Field
crews receive the requisite equipment and materials from any of the four warehouse
locations which are strategically situated across the City, including one managed by a

third-party supplier, as described in more detail below.
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The typical activities of the Warehousing and Logistics function includes:

Unloading, visually inspecting, receiving, and storing materials and supplies from
vendor vehicles to issue to crews;

Picking, staging, and loading electric distribution material onto crew vehicles to
facilitate a quick exit from the work centres at the beginning of each work day;
Delivering and distributing requisite materials to and from job sites and between
warehouses to facilitate faster and more efficient materials distribution;

Issuing miscellaneous (over-the-counter) items such as tools, clothing and safety
equipment to crews so they continue to have the mandatory safety equipment
and necessary tools to perform work;

Handling excess materials returned from the field upon work completion, such as
partial cable reels which can be re-entered into inventory and issued to other
jobs;

Arranging for field equipment slated for repairs or replacement to be returned to
vendors and suppliers;

Establishing and maintaining appropriate minimum and maximum inventory
levels at each warehouse to assure appropriate product mix is available to
support the type of work being conducted by the crews serviced by each work
centre; and

Performing daily inventory cycle count activities to facilitate the accuracy of
Toronto Hydro’s financial reporting, and reconcile physical inventory on the shelf

with records.

3.2.2 Third-Party Logistics Provider

In 2013, in an effort to support the scale of Toronto Hydro’s capital program in a flexible

and sustainable manner, the utility engaged a Third-Party Logistics (“3PL”) warehousing
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services provider. This was discussed in detail in the utility’s 2015-2019 Rate
Application.? The 3PL provider uses Toronto Hydro’s Warehouse Management System

(“WMS”) software and provides services at competitive market rates.

The 3PL provider owns and operates a warehouse located just north of Toronto as an
addition to the three existing Toronto Hydro warehouses. While the 3PL provider has
assumed a significant portion of Toronto Hydro’s warehousing duties, the internal work
centres continue to play a key operational role by facilitating prompt materials issuance
to the crews departing from the three work centres, and facilitating timely response to
reactive requirements. Toronto Hydro crews are able to reach job sites faster, by being
able to pick up materials from the warehouses across the City. This creates greater
efficiency and execution of planned work and faster power restoration during reactive

assignments.

3.3 On-Cost

The cost of Warehouse and Logistics function and a portion of the Acquisition and
Demand Services function are recovered internally through the materials on-cost rate,
which is applied to the value of the goods issued to crews for specific projects, and

ultimately reflected in the projects’ overall capital costs.3

On-cost rates shown in Table 3, below, reflect a temporary increase in short-term
operating costs and a decrease starting in 2020. The 2017 decrease in the on-cost rate

is attributable to the 15 percent increase of material usage during the year.

2 EB-2014-0116, Toronto Hydro-Electric System Limited, Exhibit 4A, Tab 2, Schedule 12 (Filed July 31, 2014, corrected
February 13, 2015), pages 9-10.

3 Toronto Hydro calculates the annual rate by dividing the applicable Program costs over the anticipated cost of
materials supplying that year’s capital and maintenance work program. The resulting rate (%) is then added to the
materials charged to the capital and maintenance projects.
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Table 3: On-Cost Rate (2015-2020)

Year 2015 Actual | 2016 Actual | 2017 Actual | 2018 Bridge | 2019 Test | 2020 Test

On-Cost
Rate

10.79% 11.30% 9.64% 13.01% 13.08% 12.2%

4. PROGRAM COSTS

Toronto Hydro requires approximately $12.6 million each year during the 2020 to 2024
period to execute the functions of the Program functions described above. Without this
level of funding, Toronto Hydro could be exposed to a number of risks, including:

e Delayed or inefficient procurement of goods, which could affect quality of
equipment installed in the field and lead to more frequent outages for
customers;

e Delayed or inefficient procurement of services, which could affect the cost of
third-party resources and increase overall operating costs;

e Unavailability of stock for both planned and reactive work, which could lead to
prolonged outages for customers; and

e Absent a proper and adequately supported warehouse function, inventory could
be misplaced, issued incorrectly, or damaged thus increasing the overall

operating costs.

Table 4, below, provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for the Program.

Table 4: Supply Chain Services Program Expenditures ($ Millions)

2015 2016 2017 2018 2019 2020

Program Actual | Actual | Actual | Bridge | Bridge Test

Supply Chain Services 10.4 134 114 11.7 12.3 12.6
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4.1 Cost Drivers

The 2020 test year cost forecast represents an increase of $2.2 million from the utility’s

last rebasing year actual costs (2015), $1.2 million increase from the most recent

historical actual year (2017), and $0.3 million from the bridge year (2019). The

variances are attributable to the following drivers:

Engagement of a 3PP provider: As Acquisition and Demand Services’ employees
retire, their function will be performed by a 3PP provider, which is fully
recovered through the materials on-cost rate (i.e. can be entirely allocated to
capital projects). However, even though this function is to be outsourced,
Toronto Hydro will still incur temporary costs associated with overlapping
employees for knowledge transfer. In the future, the engagement of a 3PP
provider is expected to provide cost savings.

Purchase of industrial vending machines: The Program purchased vending
machines to automate bin inventory and provide Toronto Hydro crew with self-
service disbursement of warehouse material. The vending machines have been
purchased by Toronto Hydro and replenished by its existing 3PL provider.
Increase in requests for materials: increasing requests for materials contributes
to the overall Program costs as the pricing model is based on the amount of
materials issued through the 3PL service provider. For example, in 2017, there
was an increase of 18.4 percent in materials issued through the 3PL service
provider, which led to the corresponding increase in service fees by 5 percent.
Loss of transformer rebate: In 2017, Toronto Hydro began to directly purchase
transformers from a manufacturer instead of a distributor. This saved Toronto
Hydro approximately $900,000 in the cost of transformers. However, the utility

lost the rebate previously provided by the distributor in the amount of $300,000.
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This rebate was reflected as an increase in the Program’s costs, despite the fact

that the utility saved approximately $600,000 in transformer costs.

4.2 Cost Control and Productivity Measures
Toronto Hydro will continue to manage costs in this Program by leveraging the 3PP
provider to:
e Balance workload as internal headcounts within this Program decline;
e Support the utility’s capital program; and
e Streamlining operations through 3PP, and reducing costs in the Vendor Managed
Inventory Initiative. Suppliers are responsible for maintaining an appropriate
level of inventory to ensure material is always ready for pick up. Once an order
is placed, inventory is transferred from the vendor managed portion of the
warehouse into the main warehouse. This reduces lead time and provides cost

savings by engaging suppliers directly instead of distributers.

Toronto Hydro will also continue to manage costs in this Program by leveraging the 3PL
provider to:

e To streamline field operations, transformers are packaged on skids along with
auxiliary components needed for installation, known as transformer kits. Prior
to 2016, these kits were assembled by the transformer manufacturer who
purchased the auxiliary components from the same suppliers as Toronto Hydro.
In order to reduce costs, Toronto Hydro began to purchase all components
separately and assemble transformer kits via the 3PL service provider. This
creates an average net savings of approximately $1.6 million over a five year

period.
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To improve vendor performance, Demand and Acquisition Services has been
continuously improving the vendor relationship function by introducing new
metrics and adjusting existing measurement criteria. In 2018, the utility plans to
expand this approach to non-inventory items.

In 2016, Toronto Hydro installed two industrial vending machines, one at 500
Commissioners, and another at 71 Rexdale. In 2017, an additional vending
machine was installed at 715 Milner. These machines stock inventory and
provide self-service disbursement of warehouse material. Crews now have quick
access to the most commonly used items at any time. The use of the vending
machines has lowered labour costs and increased productivity via quicker access
to materials.

The WMS software and hardware solutions utilize barcode technology and
provide real-time visibility over inventory, adding efficiency to the receiving and
picking functions. Warehouse transactions are centrally prioritized and assigned
to warehouse employees by queuing tasks to the employees’ hand-held barcode
guns. Tasks such as receiving, picking, and cycle counting are carried out by
scanning the product bar code affixed to all incoming materials. This
technological improvement significantly speeds up the previously manual tasks
of keying in the entries for every incoming packing slip, outgoing picking slip, or
cycle count entry. The use of this technology allows the warehouse to continue
to provide and improve on expected service levels to Toronto Hydro crews. As
shown in Figure 1, below, Warehouse and Logistics successfully fulfilled material

requirements On Time and in Full (“OTIF”) at an average rate of 96 percent.
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Figure 1: Warehouse OTIF Rate

4.3 Supply Chain Services Program Year-over-Year Variance Analysis

2015 — 2016 Variance Explanation

The Program experienced a $3.0 million increase from 2015 to 2016. This increase was
due to the following factors: (i) a one-time inventory write off of $2.7 million in 2016,
resulting from revised standards, obsolete materials, and the expiration of medications;
(i) an increase of $0.4 million driven by 3PP engagement; (iii) an increase of $0.3 million
from 3PL due to the inventory management of two Vending Machines; (iv) an increase
of $0.3 million from additional labour related expenditures due to compensation and
salary inflationary increases; (v) an increase of $0.3 million resulting from loss of
transformer rebates; (vi) a $0.5 million decrease from material returns to general
inventory; (vii) a $0.2 million decrease associated with revisions to the clothing order
process and buyback of inventory by the supplier; and (viii) a $0.3 million decrease

resulting from changes to the transformer kit assembly process.
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2016 — 2017 Variance Explanation

The Program experienced a $2.0 million decrease from 2016 to 2017. This decline was
due to the following factors: (i) a $0.7 million increase driven by 3PP engagement; (ii) a
$0.4 million increase in general inventory returns associated with a one-time return and
revisions to process; (iii) a $0.3 million increase associated one-time reduction in
spending resulting from changes in the transformer kit assembly process; (iv) a $0.2
million increase due to the installation of an additional industrial vending machine; (v) a
$2.7 million reduction due to a one-time write off; (vi) a $0.7 million reduction in labour
related expenses due to attrition and a one-time compensation expense; and (vii) a $0.2

million rebate associated with pole line hardware.

2017 — 2018 Variance Explanation

The Program experienced a $0.3 million increase from 2017 to 2018. This rise was
primarily due to: (i) a $0.4 million increase driven by 3PL engagement; (ii) a $0.2 million
increase driven by 3PP engagement; (iii) a $S0.1 million increase associated with
inflationary pressure on miscellaneous operating expenses; and (iv) a decrease of $0.4

million in labour related expenses.

2018— 2019 Variance Explanation

The Program is forecasted to experience an increase of $0.6 million from 2018 to 2019.
This increase is due to: (i) a $0.4 million increase driven by 3PL engagement; and (ii) a
$0.2 increase driven by additional labour related expenditures due to compensation and

salary inflationary increases.
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The Program is forecasted to experience an increase of $0.3 million from 2019 to 2020.

This increase is attributable to: (i) a $0.4 million increase driven by 3PL engagement;

and (ii) a $0.1 million decrease in labour related expenses.
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CUSTOMER CARE

1. OVERVIEW

Table 1: Customer Care Program Summary

2015-2017 Average Cost ($M): 39.5 2020 Cost ($M): 49.4

Segments:
e Billing, Remittance, and Meter Data Management
e Collections
e Customer Relationship Management
e Communications and Public Affairs

Outcomes: Customer Service, Public Policy, and Financial

The Customer Care program (the “Program”) addresses the direct interactions between
the utility and its approximately 768,000 customers, and the work required to support
these interactions, including customer communications, relationship management,
billing, metering and collections functions. Providing excellent customer service is at the
core of Toronto Hydro’s corporate priorities, and the utility is consistently seeking new
ways to foster meaningful two-way communication, expand the range of service
offerings to meet evolving customer needs, improve service convenience, and integrate

new technological advancements to drive improvement and productivity.

The Program is comprised of the following four segments: (i) Billing, Remittance, and
Meter Data Management, which handles the reading of customer meters, upkeep
associated with infrastructure and metering data management, preparation of customer
bills and payments; (ii) Collections, which handles all activities associated with unpaid
accounts; (iii) Customer Relationship Management, which involves activities related to
customer interactions; and (iv) Communications and Public Affairs, which involves

community outreach, media relations, municipal government interactions and other
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aspects of public communications. The Program and its constituent segments are a

continuation of the activities described in the Customer Care program in Toronto

Hydro’s 2015-2019 Rate Application.!

2. OUTCOMES AND MEASURES

Table 2: Customer Care Program Outcomes and Measures Summary

Customer Service

Contributes to Toronto Hydro’s customer service objectives by:

o Answering telephone calls within 30 seconds at least
65 percent of the time (on average) over the 2020-
2024 plan period, as measured by the OEB’s Telephone
Calls Answered On Time metric;

o Providing written responses to qualified inquiries
within 10 business days at least 80 percent of the time
(on average), as measured by the OEB Written
Correspondence metric;

o Aiming to address customers’ needs in the first
instance they contact the utility, as measured via the
OEB’s First Call Resolution measure;

o Achieving a bill accuracy rate of at least 98 percent
over the 2020-2024 plan period;

o Increasing the usage of electronic billing to
approximately 347,000 customers through the 2020-
2024 plan period;

o Meeting or exceeding the Reconnection Performance
OEB standard of 85 percent; and

o Ensuring no more than 10 percent of calls are
abandoned, as measured by the OEB’s Telephone Call
Abandon Rate.

Public Policy

Contributes to Toronto Hydro’s public policy objectives by
implementing legislative and regulatory initiatives within the
mandated timelines over the 2020-2024 plan period.

1EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),

Exhibit 4A, Tab 2, Schedule 13.
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Financial e Contributes to Toronto Hydro’s financial objectives as
measured by the total cost and efficiency metrics by:

o Ensuring financial stability and revenue generation
capabilities via issuance of customer bills on schedule;
and

o Investing in process improvements that eliminate

manual efforts and promote customer self-service.

3. PROGRAM DESCRIPTION
The Program is composed of four segments covering most direct interactions between
the utility and its customers and the work required to support these interactions:

e Billing, Remittance, and Meter Data Management: involves the reading of
customer meters, upkeep of the associated infrastructure, management of
meter data, preparation of customer bills, and processing of customer payments;

e Collections: involves activities to collect money associated with unpaid
customer accounts;

e Customer Relationship Management: involves activities related to the utility’s
interactions with its customers; and

e Communications and Public Affairs: involves activities to perform community
outreach, media relations, municipal government interactions and other aspects

of public communications.

4. PROGRAM COSTS

Toronto Hydro requires approximately $49.4 million each year over the 2020-2024 plan
period to execute the functions in the Customer Care program, as described above.
Without this level of funding, Toronto Hydro could be exposed to a number of risks,
including, but not limited to:

e Issuance of less timely and less accurate bills on a more frequent basis;
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e Reduced ability to implement public policy changes in accordance with required
timelines or in the most cost effective manner;

e Failure to attain full revenue collection and therefore experience higher levels of
bad debt, affecting the financial stability of the utility;

e Decrease in timely responses to customer requests;

e Reduced ability to respond to market changes or changes in customer
preferences; and

e Customer service challenges that may impact brand and result in reputational

damage.

Table 3, below, provides the Historical (2015-2017), Bridge (2018-2019), and Test Year

(2020) expenditures for each of the four segments.

Table 3: Customer Care Program Expenditures by Segment ($ Millions)

2015 2016 2017 2018 2019 2020

S Actual | Actual | Actual | Bridge | Bridge Test

Billing, Remittance & Meter Data Management 15.7 134 15.5 159 16.2 20.7
Collections 10.8 10.3 9.2 121 124 12.6
Customer Relationship Management 114 11.6 115 104 10.6 11.3
Communications & Public Affairs 341 29 33 46 47 49
Total 41.0 38.1 39.6 43.0 44.0 49.4

4.1 Cost Drivers
The 2020 test year cost forecast represents an increase of $8.4 million from the utility’s
last rebasing year actual costs (2015), $9.8 million from the most recent historical actual
year (2017), and $5.4 million from the bridge year (2019). The cost drivers for this
Program are primarily attributable to the following:

e Operational costs associated with the ongoing monthly billing transition. As

discussed in Exhibit 9, Tab 1, Schedule 1, Toronto Hydro tracks, in a deferral
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account, the net costs of its 2016 mandatory transition to monthly billing.
However, beginning in 2020, the ongoing incremental costs associated with
monthly billing must be funded through base distribution rates;

Standard labour rate increases;

Transferred payroll costs due to an organizational realignment which centralized
the Customer Operations Communications Office from the Engineering and
Construction group into the Communications and Public Affairs Segment in 2017;
An increase in costs for external service providers, and a forecast increase in
costs relating to clerical and field collection activities;

An increase in external clerical and customer service resources due to the
increase in minimum wage and extension of Contact Centre and Collections
operating hours; and

Ongoing implementation of public policy initiatives which necessitate additional
customer service, collections, and field resources, including: (i) the Ontario
Electricity Support Program (“OESP”); (ii) the expiry of the Ontario Clean Energy
Benefit (“OCEB”) and Debt Retirement Charges (“DRC"); (iii) the introduction of
the Ontario Rebate for Electricity Consumers (“OREC”) and the Fair Hydro Plan
(“FHP”); (iv) new service level requirements for bill accuracy; (v) MDM/R
integration; (vi) initiatives in support of the Energy Consumer Protection Act,
2010; (vii) the Large Building Energy and Water Reporting and Benchmarking
Initiative (“EWRB”); and (viii) the mandatory winter reconnection/non-

disconnection of residential customers.

4.2 Cost Control and Productivity Measures
Toronto Hydro continues to actively look for efficiencies and productivity opportunities

throughout its Customer Care operations. The public policy initiatives described in the
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Cost Drivers section, above, would normally have required an expansion of the

workforce to execute. For example, the OESP program requires additional customer

service and billing resources to ensure appropriate application of credits, and to address

any issues with customer applications, renewals, and exception handling. However,

Toronto Hydro was able to implement these policies internally by managing costs and

offsetting the incremental resource requirements through implementation of the

following initiatives:

In 2017, Toronto Hydro invested in process optimization and technological
solutions to reduce the number of estimated meter reads and the need for bill
corrections, which corresponded to a reduction in meter reading labour costs.
This resulted in a 99.2 percent billing accuracy average for the year;

Installations of new meters facilitated the ability of meters to communicate
wirelessly, reducing delays in billing and