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1. OVERVIEW

Toronto Hydro Electric-System Limited (“Toronto Hydro” or the “utility”) distributes
electricity in the City of Toronto. The utility and its predecessors have met the
electricity needs of the residents, businesses, and institutions of the municipality (and
its predecessors) for over 100 years, performing a critical role in the community. In
planning and carrying out its work, the utility is guided by the needs, preferences, and
priorities of its customers and other stakeholders. Meeting Toronto’s electricity

requirements remains central to Toronto Hydro’s purpose.

This Application covers the 2020-2024 period. The proposed rates are necessary to fund
the utility’s business plan for that period. For a residential customer, the utility’s 5-year
proposal would result in an average annual increase of $0.77 (1.7 percent) on Toronto
Hydro’s distribution portion of the bill, or a $S0.56 (0.4 percent) increase on the overall
electricity bill. For the first year of the plan, 2020, residential customers will experience

a decrease of $3.10 on the overall electricity bill.

Toronto Hydro’s plan was developed in consultation with its customers, having regard to
how the utility’s costs and performance compare with its peers (i.e. benchmarking), and
with the objective of producing outcomes that customers value. These external inputs
were combined with Toronto Hydro’s knowledge and experience of the state of its
distribution system infrastructure, and the other considerations that inform good utility

practice and long-term performance. As part of its due diligence, and recognizing the

1 All figures in this paragraph are for the monthly bill of a customer in the Residential rate class who uses 750 kWh of
electricity. Bill impacts for other Residential customer profiles and other customer classes, and the only tariff
(Wireline Attachment Rate) being updated in this Application, are explained in detail at Exhibit 1B, Tab 5, Schedule 1;
and Exhibit 8, Tab 1, Schedule 1, and for quick reference, are included in a summary chart as Appendix “A” to this
Exhibit.
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value of third party perspective, Toronto Hydro engaged external experts to review

significant parts of the plan and is filing their work product as part of the Application.

This is the second five-year plan filed by Toronto Hydro. The plan largely continues the
methodology approved by the OEB for the 2015-2019 period. As with the 2015-2019
plan, the 2020-2024 plan reflects a Custom Incentive Rate-setting (“CIR”) methodology
that is aligned with OEB policy guidance.

This plan continues the utility’s effort to renew a significant backlog of deteriorated and
obsolete assets at risk of failure, and to adapt to the continuously evolving challenge of
serving, and operating within a dense, mature, and growing major city. Efforts to date
have resulted in gradual improvements to reliability, the overall age of the system, and

other performance indicators.

Despite these indicators of progress, investing in the short-term performance and long-
term viability of an aged, deteriorated, and highly utilized system remains an urgent
priority for the utility (see Figure 1, below). Recent extreme weather events,
accompanied by growing evidence of the impact of climate change on weather patterns
in Toronto, have amplified this need, underscoring the challenge to build a resilient
system for the long-term. At the same time, technology and innovation are driving a
more dynamic system that is transitioning away from the usual patterns of supply and
demand, adding additional complexity and urgency to the challenge of modernizing the
grid, which in turn is driving investment needs in information technology and cyber

security solutions.
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Figure 1: Toronto Hydro at Work

The evidence that supports the Application is the utility’s business plan. Organized
according and in response to the OEB’s Filing Requirements, Toronto Hydro’s plan for
2020-2024 is the result of thorough business planning in which customers’ needs and
preferences were integrated from start to finish. The plan is expected to produce
performance outcomes that customers value and are willing to financially support
through their distribution rates. With the funding that these rates would provide,

Toronto Hydro expects to continue to meet the needs of its customers.

Toronto Hydro is continuing the commitments made in its last application, while
remaining responsive to challenges inherent in its operating environment. This
performance-based plan is about ensuring Toronto Hydro is able to meet the needs and
preferences of its customers today and in the future, including maintaining overall

system performance and addressing specific areas requiring improvement.
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2. ABOUT TORONTO HYDRO

Toronto Hydro is licensed by the OEB to serve the City of Toronto.? See Figure 2, below,
for a map of Toronto Hydro’s service territory. Toronto Hydro is the successor to the six
former hydro-electric commissions of the municipalities which amalgamated on January
1, 1998 to form the City of Toronto. The utility is a wholly-owned subsidiary of Toronto

Hydro Corporation, whose sole shareholder is the City of Toronto.3

HORSESHOE AREA

Figure 2: Toronto Hydro’s Service Territory

As of 2020, Toronto Hydro forecasts distributing electricity to 784,330 customers who
are forecasted to consume over 24 TWh* of power that year.> Toronto Hydro serves

them using approximately 30,000 kilometres of wire and cable, 180,000 poles, and over

2 Electricity Distribution Licence ED-2002-0497.

3 To learn more about Toronto Hydro’s Corporate Structure and Governance, please refer to Exhibit 1C, Tab 2,
Schedule 1.

424 TWh (terawatt hours) is equal to 24,000,000,000,000 watt hours of electricity. It is the equivalent of running 1
million 60 watt light bulbs non-stop for over 45 years.

5 For more information about Toronto Hydro’s load forecast, please refer to Exhibit 3, Tab 1, Schedule 1.
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200 stations and substations. This is a 4.9 percent increase in customer count but a 4.0

percent decrease in power consumption over 2015.%

Toronto Hydro’s customers range from residential consumers in single family dwellings
and multi-unit buildings to large industrial and commercial businesses. These include
the country’s largest banks, stock exchanges and other large customers that are
sensitive to service interruptions. The utility powers non-residential customers from a
wide variety of sectors, including: dozens of accounts for hospitals and healthcare and
long-term care facilities; hundreds of accounts for schools, colleges, and universities;
data centres; and large industrial and manufacturing facilities. Toronto Hydro also
supplies electricity to Ontario’s Provincial Legislature and Ministries, as well as Toronto’s
municipal government. The utility also serves thousands of multi-unit residential
condominium and apartment buildings, each of which can have dozens or hundreds of

units.’

3. CUSTOMER ENGAGEMENT AND THE BUSINESS PLAN
Toronto Hydro began the process of developing its business plan by engaging its
customers. Feedback from customers was that price, reliability, and safety were their
top three priorities. Their other priorities related to customer service, environment, and
public policy.® Considering this feedback and other inputs (as discussed below), Toronto
Hydro established the following strategic parameters for its business plan:

1) Price Limit: Toronto Hydro set an upper limit of 3.5 percent as a cap on the

average annual increase to base distribution rates.’

6 For more information about Toronto Hydro’s distribution system, please refer to Exhibit 1C, Tab 1, Schedules 1 and
2; and Exhibit 2B, Section D2.

7To learn more about the breadth and diversity of Toronto Hydro’s customer base, please refer to Exhibit 1B, Tab 3.
8 Please see Customer Engagement evidence at Exhibit 1B, Tab 3, Schedule 1.

9 As calculated for the monthly bill of a Residential customer using 750 kWh.
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2) Budget Limits: Toronto Hydro set upper limits of approximately $560 million for
the average annual capital plan budget and $277 million for the 2020 operational
plan budget, which corresponded with capping infrastructure and operations
spending predominantly at sustainment levels.

3) Performance: Toronto Hydro developed an Outcomes Framework that
established a lens through which the utility could express its plans and
performance in terms that demonstrate value for customers, and are meaningful

to its operations.

Toronto Hydro’s business plan and this Application are aligned with these strategic
parameters:
e The average annual increase to base distribution rates associated with Toronto
Hydro’s plan is approximately 3.0 percent;*°
e Toronto Hydro’s capital and operational budgets that underlie the plan are
consistent with the caps the utility established; and
e Toronto Hydro’s Outcomes Framework reflects customer priorities, Toronto
Hydro’s operational pillars, and the OEB’s performance categories, and includes

44 measures to track its performance.!

Customer preferences and priorities informed Toronto Hydro’s development of its
business plan throughout the preparation of the utility’s capital and operational plans.
For example, Toronto Hydro eliminated approximately $75 million per year from its

capital plan in response to the price limit noted above.

10 As calculated for the monthly bill of a Residential customer using 750 kWh. When rate riders are included, the
impact drops to 1.7 percent.
11 For more information on Toronto Hydro’s Outcomes Framework, please see Exhibit 1B, Tab 2, Schedule 1.



11

12

13

14

15

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 1B

Tab 1

Schedule 1

ORIGINAL

Page 8 of 34

Prior to filing this Application, Toronto Hydro returned to customers with the key details
of its penultimate plan and asked customers for their feedback. Customers were also
provided with options of supporting more or less investment, including with respect to
the plans for specific types of work, such as Rear-Lot Conversions, Underground
Network Transformers, and Microgrids. See Figure 3, below, for an example of the type

of work addressed as part of Rear-Lot Conversions.

After making their own preliminary choices, customers were provided with the total

price implications of those choices and invited to change their selections.

Figure 3: Legacy Rear Lot Supply Conversion

Through this interactive, iterative customer engagement process, Toronto Hydro
obtained valuable insights about the plan at the aggregate and detailed levels. A

majority of customers in all customer classes supported the plan or an accelerated
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version of it, including the associated price increase.? Many customers were willing to
pay for an accelerated plan with a higher price impact. However, certain parts of the
plan, such as Microgrids, did not receive strong customer support.*®> This customer
feedback assisted Toronto Hydro in further refining and finalizing its plan: the result is

this business plan and Application.4

4. MAJOR CHALLENGES

Toronto Hydro faces a number of significant and urgent challenges in building and
operating its distribution system, and responding to the outcomes that customers
prioritized. In order to ensure that overall system performance is maintained and
specific areas requiring improvement are addressed in 2020 to 2024 and beyond,
Toronto Hydro has developed capital and operating plans focused on managing a
number of challenges and associated risks.’® In developing its 2020-2024 business plan,
the utility took into account a large number of operating considerations and investment
drivers, which are discussed within each of the programs.'® There are also a number of
significant macro challenges that affect the broader business plan. These include
deteriorating infrastructure, the growing city, extreme weather, workforce retirements,
and technology advancements (including cyber threats), which are discussed in turn

below.

12 Telephone survey results for the plan received 71 percent Residential, 55 percent Small Business and 73 percent
Mid-Market customer support. The majority of Key Account customers interviewed (25 out of 37) supported the
utility’s plan. See Exhibit 1B, Tab 3, Schedule 1, Appendix A.

13 Phase 1 feedback from customers indicated that microgrids had a degree of customer support. Through Phase 2,
Toronto Hydro tested the statistical significance of that support.

14 Details of Toronto Hydro’s customer engagement process and the ways in which it integrated its results into its
business plan and this Application can be found throughout the evidence (especially Exhibit 1B, Tab 3, Schedule 1; and
Exhibit 2B, Section E2).

15 For a comprehensive overview of Toronto Hydro’s 2020-2024 Distribution System Plan and the key elements
driving the level and mix of capital expenditures, please refer to Exhibit 2B, Section A.

16 To learn more about Toronto Hydro’s challenges and cost drivers, please refer to Exhibit 2B, Sections D2 and E; and
Exhibit 4A, Tab 2.
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4.1 Deteriorating Infrastructure
Toronto Hydro operates in a mature, congested urban environment, which presents
significant cost and operating challenges. For instance, Figure 4, below, provides an

example of aging box construction feeders from the pre-amalgamation City of Toronto.

In undertaking its capital and operational work, the utility contends with complexities
including:

e The intensification of development (such as condominium complexes, transit
extensions, and community redevelopments);

e Limited space for utility equipment installation, over a century of construction by
various agencies in the public right-of-way and on private properties, often with
missing or inaccurate historical records;

e Coordination with other City and utility reconstruction programs; and

e A densely populated downtown core, served by a complex arrangement of
equipment that is unique in its span and configuration in Ontario’s distribution

sector.

Figure 4: Box Construction in a Backyard with Leaking Equipment
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Toronto Hydro’s distribution system faces a number of significant and evolving
challenges that drive the need for the proposed level of investment. As seen in Figure 5,
below, approximately a quarter of the utility’s asset base continues to operate beyond
useful life, and an estimated 9 percent will reach that point by 2025, indicating that a
significant, proactive renewal program is necessary to prevent the investment backlog
from increasing. Toronto Hydro anticipates that an increase in the backlog of assets
past useful life would result in a deterioration in reliability, safety, and other outcomes
driven by asset failure. Defective equipment continues to be, by far, the largest

contributor to the frequency (36 percent), and duration (44 percent) of outages.

24%

67%

M Assets To Reach Useful Life by End of Forecast Period (2025)
W Assets at End of Useful Life by 2018

Assets Not at End of Useful Life

Figure 5: Percentage of Assets Past Useful Life

Asset Condition Assessment demographic results also indicate substantial asset
investment needs for a number of critical asset classes over the plan period. Among the
subset of asset classes that Toronto Hydro analyzed, major civil assets like poles and

vaults, and major stations electrical assets are showing the greatest signs of material
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deterioration. These types of assets are the backbone of a safe and viable distribution

system, and tend to have a high reliability effect on the system.

4.2 Growing City

By 2020, Toronto Hydro expects to be distributing 24 TWh of electricity to
approximately 784,000 customers. This continues a steady trajectory of customer
growth and it is expected to continue. Further, Toronto continues to experience
concentrated load growth in certain areas of the City, primarily due to the high number
of large condominium developments. This concentrated growth is mainly observed in
the downtown area, but also along major transit corridors such as Yonge Street and
Sheppard Avenue (and in the near future other corridors, such as Eglinton Avenue and
Finch Avenue). This growth is pushing certain distribution equipment to capacity.
Infrastructure renewal and upgrades are urgently required to support that growth while

maintaining reliability and safety outcomes.

Toronto’s concentrated load growth is due in part to the high number of large
condominium developments in certain parts of the city. Figure 6, below, illustrates that
Toronto has more buildings under construction than most North American cities, and a
number of high-rise and mid-rise buildings under construction at a rate comparable to

New York.
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Size of Buildings Under Construction in North America
W70+ ©60-69 WS0-59 W40-49 W30-39 W20-29 W 919

160
40 -

120

00

2 m R ERERE s N . o
= & o= <& & ) »
,\D@“ < 3 Kr:‘“;'u + Q‘e& é\qﬁ & o Gfé Pl

Source: skyscraperpage oam (September & 2017)

Figure 6: Number of Floors in High-Rise & Mid-Rise Buildings under Construction?’

4.3 Extreme Weather

Distributing electricity to a city of Toronto’s size and complexity is operationally
challenging. When extreme weather is factored in, this challenge is amplified. As
evidenced by recent events, extreme weather is no longer an infrequent experience; it
has become a regular condition of operating a distribution system. It necessarily
changes how the utility must plan its infrastructure, execute its plans, and respond to

emergencies.

Recent extreme weather events such as wind and ice storms outlined in Table 1, below,

have repeatedly and pervasively affected Toronto Hydro’s customers.

17 Toronto Economic Bulletin (September 26, 2017), available at:
<https://www.toronto.ca/legdocs/mmis/2017/ed/bgrd/backgroundfile-107204.pdf>.
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Event

Description

Freezing Rain

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

(February rain.

2017) Estimated 9,200 customers out at peak; all customers restored within 24
hours of the start of the freezing rain event.

High- Heavy rainfall in southern Ontario exceeded the yearly average for an

water/flooding

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 approximately 3 hours.
2017) 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 65 km/h winds, with gusts approaching 90 km/h.
(April 2018) Estimated 24,000 customers out at peak; all customers restored within
48 hours of the end of the event.
Ice Storm Approximately 10-20 mm of freezing rain, 20-25 mm rain, sustained
(April 2018) 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.
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

(June 2018)

approximately 90-100 km/h.
Estimated 16,500 customers out at peak.
86 percent of customers restored within the first 12 hours and

percent of customers restored within the first 24 hours of the event.

97
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Extreme weather events in 2017 resulted in a 72 percent increase in the number of
customer interruptions attributed to tree contacts compared to the average of the
previous five years. Similarly, in 2018, Toronto Hydro experienced four extreme storms

during the first half of the year, leaving nearly 160,000 customers without electricity.

Figure 7: Damage due to Weather Events

Climate change affects different parts of the distribution system in different ways. The
overhead system is susceptible to extreme winds, freezing rain and wet snow resulting
in damage and outages. Broken trees and the weight of ice and snow accretions can
bring lines, poles and associated equipment to the ground. Figure 7, above, are some
examples of line damage caused by the recent weather-related events in the City of
Toronto. The underground system is vulnerable to flooding from extreme rainfall. For
instance, extreme rainfall in April and May of 2017 caused a number of Toronto Hydro’s
vaults and cable chambers in the underground system to flood. One particular network
vault in Toronto’s downtown core experienced severe flooding, causing a network
protector to fail. This resulted in a lengthy outage in the financial district with
significant disruption to customers, a closure of a busy arterial road during afternoon

rush hour, and significant public and media attention.
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In addition to extreme weather events, Toronto experiences a wide range of weather
conditions that may not be classified as extreme, but nevertheless have the potential to
adversely affect the distribution system at various times during the year. Heat, high
winds, heavy rainfall, freezing rain, and heavy snowfall cause major system damage.

They also make restoration more challenging, and prolong outages.

4.4 \Workforce Retirements

Toronto Hydro employees are essential in executing planned and reactive work
programs that are necessary to maintain the distribution system’s integrity, mitigate
unacceptable risks in the areas of reliability and safety, and operate the system.
Toronto Hydro is in the midst of a significant renewal of its workforce, with
approximately 23 percent of its workforce (or approximately 340 FTEs) forecasted to
retire between 2020 and 2024. Of that number, approximately 80 percent are from the
utility’s staffing categories that directly maintain and operate the distribution system
(e.g. certified and skilled trades, designated and technical professionals, and supervisory
positions). These personnel are critical to maintaining and operating the distribution
system in a safe and efficient manner, and filling these roles can be especially
challenging and can take up to six years to train. Recruitment and retention are
particularly challenging in Toronto’s competitive job market and with quickly escalating

costs of living in the City and neighbouring communities.

4.5 Technology Advancements
Technology advancements are a major challenge in the electricity distribution sector
globally, and is in many ways greater for distributors in major urban centres. A

prominent example of that challenge is the complexity of integrating distributed energy
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resources on heavily loaded feeders in dense areas that serve customers sensitive to

power quality. A dangerous example of that challenge is cyber threats.'®

ol

a

Nuclear Power

Wind Pawer Solar Power
Plant Plant

Figure 8: Distributed Energy Resources Interacting with the Electricity Grid*®

Technology and innovation are driving a more dynamic system that is transitioning away
from usual patterns of supply and demand towards more complex interactions and
inputs in electricity generated and consumed (Figure 8, above). The role of the utility
continues to evolve to support the new smart grid ecosystem, comprising renewable
and other distributed energy resources, microgrids, electric vehicles, and growing
interest in energy storage for power quality, off-peak storage, and grid resilience. See

Figure 9, below, for an example of Toronto Hydro crews installing a pole-mounted

18 Toronto Hydro works closely with the OEB on regulatory policy with respect to these challenges. In particular, on
the OEB Chair’s Advisory Committee on Innovation:

< https://www.oeb.ca/sites/default/files/Advisory-Committee-on-Innovation-terms-of-reference.pdf> and the OEB
Policy Steering Committee that helped develop the Ontario Cyber Security Framework (December 6, 2017):
<https://www.oeb.ca/sites/default/files/Ontario-Cyber-Security-Framework-20171206.pdf>.

19 Exhibit 2B, Section 8.1, Appendix A.
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energy storage system. This dynamic introduces new variables that the utility proposes

to address through its business plan.

Figure 9: Installation of Pole-Mounted Energy Storage Systems

Interest in generation projects within Toronto Hydro’s service territory has steadily
increased in recent years, and Toronto Hydro expects it to continue into the future: the
utility has connected approximately 1,800 distributed generation connections. Toronto
Hydro is regularly approached by its customers to discuss utility options for or capacity
to facilitate net metering and battery energy storage. Inquiries regarding conventional
generators have also increased as micro-turbine based installations become more
economically viable and commercial and industrial customers attempt to increase site
reliability and operational cost savings. These developments require Toronto Hydro to

take on functions historically managed by transmission utilities.?°

20 Discussed further in Exhibit 2B, Section E8.1, Appendix A.
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Another type of technological advancement challenge is protecting the utility and its
customers from cyber threats, which has emerged in recent years as an urgent
challenge for Toronto Hydro.2! While smart grid systems, infrastructure automation,
and other technological advancements by Toronto Hydro and its customers offer
significant opportunities, they also increase the exposure of the grid and those
connected to it to greater risk of attack by hostile actors. This global challenge is
particularly acute in major economic centres, such as Toronto. Electric utilities are
targets for security breaches because of the critical role they play in enabling essential
service providers (e.g. hospitals, public transit, water treatment systems,
communications, and traffic management) and the vast databases of confidential

customer information they possess.??

5. PERFORMANCE AND CONTINUOUS IMPROVEMENT

Toronto Hydro has created a customer-focused outcomes framework (the “Outcomes
Framework”) for the 2020-2024 period that facilitates continuous improvement and
measures the effectiveness of the utility’s plans through the implementation of 15
custom performance measures for a total of 44 unique measures to be reported to the
OEB annually (see discussion below). These outcomes are expressions of the utility’s
goals and objectives. As set out in Figure 10, the Outcomes Framework links customer

priorities with the programs that constitute the capital and operational plans.

21 For more information on Toronto Hydro’s proposed investments to assist with cyber security, please refer to Exhibit
2B, Section E8.2; Exhibit 2B Section E8.4; and Exhibit 4A, Tab 2, Schedule 17.

22 The OEB recently issued a regulatory response through its Cyber Security Framework (December 6, 2017) :
<https://www.oeb.ca/sites/default/files/Ontario-Cyber-Security-Framework-20171206.pdf>.
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CORPORATE =
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Figure 10: Outcomes Framework

This framework and its associated measures provides customers, the OEB and other
stakeholders, both qualitative and quantitative assessment tools for Toronto Hydro’s
performance during this plan period (2020 to 2024), as well as quantitative insight into

Toronto Hydro’s strong performance during the last plan period (2015 to 2019).

5.1 Performance-Based Plan

To remain responsive to customer needs and preferences and demonstrate continuous
improvement in performance setting and tracking, Toronto Hydro has proposed 15
custom measures within its Outcomes Framework that are incremental to measures
tracked and assessed by the OEB, for a total of 44 measures to be reported annually.
Table 2, below, shows the number of performance measures within each Outcomes
categories. Toronto Hydro’s proposed custom measures reflect a thorough
understanding of customer priorities and provide assurance that value for money will be

achieved through the utility’s capital and operational plans.
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Table 2: Outcomes and Performance Measures

Toronto Hydro

OEB Reporting Category Performance Measures

Outcome

Service Quality 9
Customer Service

Customer Satisfaction 5

System Reliability 6
Reliability

Asset Management 4

_ : Cost Control 5

Financial

Financial Ratios 3

Conservation and Demand 1
Public Policy Management

Connecting Renewable Generation

Total Performance Measures

Toronto Hydro has proposed a ratemaking framework for this Application that provides

incentives for the utility to seek out further productivity and efficiency improvements
over the 2020-2024 period. This framework also requires the utility to share the

benefits of these improvements with its customers.

As discussed above, Toronto Hydro structured the business plan around the Outcomes
Framework. The capital and operational plans, aligned with that framework, are
focused on advancing objectives for the outcome categories, as assessed using

performance measures.

5.2 Performance Measurement and Management
Toronto Hydro is an efficient organization that strives to continue its history of
performance, productivity, and customer cost savings, including its commitment to a

strong performance management culture. Inherent in its focus on outputs and value is
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an emphasis on measuring and tracking performance, using internal and external

benchmarking.

The OEB established performance metrics for electricity distributors through its
Electricity Distributor Scorecard (“EDS”) to assess utility performance over time and to
compare performance across utilities. Toronto Hydro’s performance on the EDS has
been strong, including improvements in customer first contact resolution, telephone
calls answered on time, new residential and small business services completed on time,
and billing accuracy. Table 3, below, provides a snapshot of Toronto Hydro’s strong
performance, indicating that the utility has met or exceeded OEB standards over the last

five years.

Table 3: Snapshot of Toronto Hydro’s Strong Performance in the Last Five Years

Performance

Service Quality | New Remdenhal{SmalI Business Services 9499, 91.5% 96.9% 97 0% 98.3% 90.0%
Connected on Time

Scheduled Appointments Met On Time 99.6% 99.8% 99.9% 99.5% 99.4% 90.0%
Telephone Calls Answered On Time 82.0% 71.9% 76.8% 64.7% 77.9% 65.0%
Cust:
Safistaction | Biling Accuracy i 9.6% | 975% | 988% | 99.2% | 98.0%

In addition, from 2013-2017, Toronto Hydro achieved or exceeded the OEB’s Electricity
Service Quality Requirements (“ESQR”) standards 85 percent of the time. In 2017, for
instance, the utility met or surpassed the OEB’s standards for 11 out of the 12 measures
(92 percent). In respect of outages, Toronto Hydro's has slightly improved its number
and frequency of customer interruptions in the last five years, and its performance has
been equal to or better than the distributor target from 2013-2017. This achievement is

attributable to the investments the utility has made in the system.
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Further, in addition to its performance on scorecard and service quality measures,
Toronto Hydro’s framework of current and future productivity processes and initiatives
emphasize increasingly sophisticated performance measurement tools, including new
efficiency opportunities such as reducing manual, labour-intensive processes through
streamlining and technological improvements. Most recently, Toronto Hydro has
improved its processes and provided demonstrable cost savings in areas such as safety,

facilities management, fleet size, feeder scheduling, and eBilling.?

5.3 Completing Major Capital Programs

For several years, Toronto Hydro has focussed on delivering a significant and ongoing
capital plan to improve the safety and reliability of the distribution system and deliver
service levels aligned with the needs and preferences of its customers. By the end of
2019, a number of the utility’s initiatives are on-track to be substantially complete,
including:?*

e The Operating Cost Centre Consolidation Program (“OCCP”), which involved the
consolidation of Toronto Hydro’s operating centres to optimize the utility’s use
of space and decrease property costs, as well as return net gains on sales to
ratepayers. 2

e Paper-Insulated Lead-Covered (“PILC”) Cable Leakers and Piece-Outs Program,
which involved replacing and repairing aging and defective PILC cables, reducing

reliability, safety, and environmental risks.2®

23 For further details, please see Exhibit 2B, Sections E8.2 and 8.3; and Exhibit 4A, Tab 2, Schedule 1-3, 11-15.

24 For a complete list of programs to be completed during 2015-2019, please see Exhibit 2B, Section E4.

25 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 5, 2016),
Exhibit 2B, Section E8.3.

26 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 5, 2016),
Exhibit 2B, Section E6.2.
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e Overhead Infrastructure Relocation Program, which involved replacing feeders
that were in difficult to access locations or high-risk location (e.g. ravines and
overhead highway crossings), reducing system reliability and safety risks. 2/

e Copeland Station, an underground transformer station (see Figure 11, below)
that will add capacity equivalent to 70 skyscrapers to the downtown core,
helping to ensure that Toronto continues to receive safe and reliable electricity

in the face of growth and pressures on system capacity.?®

Figure 11: Copeland TS

27 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 5, 2016),
Exhibit 2B, Section E6.5.
28 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 5, 2016),
Exhibit 2B, Section E7.9.
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5.4 System Stewardship

To assess the age demographics of its distribution system, Toronto Hydro examines the
proportion of assets past useful life (“APUL”). In 2015, Toronto Hydro’s percentage of
APUL was 26 percent, with an additional 7 percent forecasted to reach the end of their
expected useful life by 2020. As a result of Toronto Hydro’s ongoing renewal programs,
the APUL measure is no longer deteriorating as it did prior to 2014. A continued decline
in APUL would have led to a corresponding deterioration in reliability, safety risk,

reactive replacement costs, and other outcomes driven by asset failure.

The decrease in APUL has also strengthened the reliability of the system, which is one of
the top three priorities of customers. Since the mid-2000s, reliability had been
deteriorating. However, through investments in these assets, reliability has stabilized.
As shown in Figures 12 and 13, below, the frequency and duration of outages have

essentially plateaued, with slight improvements in the last five years.

Frequency of Outages (number per year)
2.1
1.9
1.7
1.5
1.3
1.1
0.9

0.7
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 12: Historical SAIFI*

23 Excluding MEDs and Loss of Supply.
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Duration of Outages (minutes per year)
90
80
70
60
50
40

30
2006 2007 2008 2005 2010 2011 2012 2013 2014 2015 2016 2017

Figure 13: Historical SAIDI*

There is still a large population of assets past their useful life. Continued investment is

required to ensure there is no deterioration in recently stabilized system performance.

5.5 Analytic Tools

Toronto Hydro also took a significant step forward in further establishing the link
between its capital plans, operational plans, and asset condition by adopting a best in
class methodology which has helped improve the sophistication of Toronto Hydro’s
plans, consistent with the utility’s drive for continuous improvement. It is also
responsive to guidance received from the OEB that such deeper analysis would be

helpful to understanding and supporting Toronto Hydro’s large, complex capital plan.3?

6. OVERVIEW OF THE 2020 TO 2024 CAPITAL AND OPERATIONAL PLANS
The plans for Toronto Hydro’s capital and operational programs included in this

Application are central elements of the utility’s business plan. Capital plans address

30 Excluding MEDs and Loss of Supply.
31 For a detailed discussion on Toronto Hydro’s ACA methodology (the Common Network Assets Indices
Methodology), please see Exhibit 2B, Section D, Appendix C.
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investments in distribution system infrastructure as well as other investments in
supporting facilities and equipment, such as system control centres, fleet vehicles (see
Figure 14, below), and data management software.3? Operational plans address day-to-
day activities, such as emergency response to outages, system infrastructure

inspections, and employee training.33

Figure 14: Example of Toronto Hydro’s Fleet Vehicles

The 2020-2024 plan strikes a balance between these pressing needs and customer
preferences for: (i) keeping prices as low as possible; (ii) maintaining average reliability;
(iii) improving reliability for customers experiencing below-average service; and (iv)
balancing other priorities (e.g. customer service) with the need to contain rate

increases. The resulting five-year plan represents the minimum level of investment

32 See Exhibit 2B, Section E.
33 See Exhibit 4A, Tab 2.
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needed to ensure this balance is achieved, while avoiding the accumulation of risk and

associated declines in performance over the long-term.

These plans are driven by urgent needs that, if not adequately addressed, will create
significant risks to Toronto Hydro’s ability to meet customer-valued outcomes, including
maintaining the safety and reliability of the distribution system. In some cases, these
risks will materialize in the near term, such as lack of capacity to connect new customers
or accommodate urban intensification. However, in many cases, the risks will
materialize in the medium or long term, such as more outages that are more frequent,
longer, and more expensive to resolve. If its plans are not completed, Toronto Hydro

could fall out of compliance with new or existing legislative and regulatory obligations.

6.1 Price Constrained Plans

Toronto Hydro developed and refined its capital and operational plans having regard to
customer feedback that limiting price increases was a paramount concern, to the degree
that doing so would not adversely affect service performance, and that performance

would improve in certain areas.

Accordingly, Toronto Hydro’s plans do not include all the reasonable funding requests
that it would propose as appropriate given the needs of the system. For example,
Toronto Hydro has constrained its capital plan that underlies its proposed rate increase
to an annual average of $562 million average per year, even though a higher level is
preferable from an asset management perspective to better manage certain elevated

asset risks such as those associated with rear lot plant and direct-buried cable.3*

34 To learn more about the details of Toronto Hydro’s approach to business and financial planning, as well as its
specific approaches to building the capital and OM&A proposals contained within this application, please see Exhibit
2B; and Exhibit 4A.
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Reducing these risks sooner would support lower total asset lifecycle costs over the
longer-term by mitigating higher reactive replacement costs and the avoidable costs
associated with repeatedly visiting project areas to repair assets that could be rebuilt

more economically on a planned basis.

Nevertheless, Toronto Hydro has calibrated a plan that strikes an appropriate balance:
the plans propose the minimum level of investment needed to ensure this balance,
while managing the major challenges facing the utility and achieving long-term
performance. Customers agreed: majority of residential, small business, mid-market

and large (i.e. key account) customers supported the plan, or one that does even more.

6.2 Capital Plan

Toronto Hydro’s capital plan is set out in the Distribution System Plan (“DSP”).3> This
part of its business plan is organized into 20 programs, each of which is driven by similar
urgent system needs and customer priorities. These programs address direct
distribution needs such as ensuring that customers can connect to the distribution
system (i.e. system access),3® continuing the needed repairs and replacements of
deteriorating infrastructure (i.e. system renewal),3” and enhancing the functionality of
the system, such as by increasing what it can receive from the transmission system and
through better monitoring equipment (i.e. system service).38 Figure 15, below, provides
an example of a vault with Network Condition Monitoring and Control equipment

installed.

35 See Exhibit 2B.

36 See Exhibit 2B, Section E5.
37 See Exhibit 2B, Section E6.
38 See Exhibit 2B, Section E7.
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These programs also address supportive distribution needs such as investments in fleet
vehicles, data management systems, and other assets that indirectly support the
distribution system (i.e. general plant).3® All these programs are necessary to safely and
reliability power the City of Toronto and to be responsive to other customer needs,

preferences, and priorities.

E

BETERLEY

L

.ﬁ \; ~ TERMINATION
‘Jg BLOCK
ST ]

Figure 15: Vault Layout with Network Condition Monitoring and Control Equipment

Installed

The 2020-2024 capital plan continues the utility’s effort to renew a significant backlog of
deteriorated and obsolete assets at risk of failure, adapt the system to handle a growing
and intensifying major city, and harden the system to make it more resilient when

extreme weather hits and expedite restoration capabilities when outages do occur. This

plan will enable the utility to keep pace with technological advancements, and enable

39 See Exhibit 2B, Section ES8.
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the security investments proportionate to the risks of cyber-attack. The proposed pace
for this plan is expected to sustain current age and condition, which will help to
maintain system performance over the 2020-2024 period and mitigate the risks of it

worsening during this period and in the future.*°

Despite the success of Toronto Hydro’s 2015-2019 plan, its distribution system’s need
for continued and increased capital investment as proposed in this plan, remains urgent
in the 2020-2024 period. In light of the risks of age, condition, and obsolete
infrastructure, Toronto Hydro concluded that taking a more reactive approach to
infrastructure renewal (i.e. allowing more assets to run to failure) would reduce
reliability over the near and long-terms. See Figure 16, below, for examples of the types
of reactive work Toronto Hydro completes. In addition to hurting performance, a

reactive renewal approach would also increase costs.

Figure 16: Examples of Reactive Work: Pole Fire Caused by Tracking (left), Exposed and
Rusted Rebar in Network Vault (right)

40 For instance, in 2017, 14 percent of pole top transformers had reached or exceeded their expected useful life.
Without this plan, that will increase to approximately 40 percent by 2024. Similarly, the percentage of underground
transformers and cable chambers at reached or exceeding estimated useful life will increase from approximately 20
percent to 35 percent and 30 percent respectively by 2024.
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The risk to the utility’s deteriorating infrastructure is compounded by increases in the
frequency and magnitude of extreme weather. Toronto Hydro continues to emphasize
plans and programs that facilitate and improve its system resiliency, and ability to

respond to these events.*!

With more than 1,800 distributed energy resources connected to Toronto Hydro’s
system,*? reducing risks to the grid requires Toronto Hydro to enhance its visibility of
them and put in appropriate safety equipment and protocols. To this end, the utility
plan includes a number of investments to assist in managing evolving system

requirements and technological landscape.*?

6.3 Operating, Maintenance & Administration (“OM&A” or “Operational”) Plan
Toronto Hydro’s operational plan is organized into 21 programs, each of which advances
similar outcomes in similar ways. Some programs work directly with the distribution
system, such as preventative maintenance, emergency response, and the control
centre.** Other programs provide support to operations and customers, such as fleet,
facilities, and supply chain,* customer service and support,*® human resources, finance,

and information technology.*” All these programs are necessary to safely and reliably

41 These programs include the Control Operations Reinforcement program (Exhibit 2B, Section E8.1), Area
Conversions (Exhibit 2B, E6.1), System Enhancements (Exhibit 2B, E7.1), and Overhead System Renewal (Exhibit 2B,
Section E6.5).

42 There are likely dozens, perhaps even hundreds more of these micro-generation, storage, and other devices that
are installed without notice to Toronto Hydro, the operation of which by the customer can affect the distribution
system and other customers connected to it (e.g. power quality fluctuations, back-flow of power, spikes up and down
in demand).

43 See Exhibit 2B, Section E7.1 (System Enhancements); Exhibit 2B, Section E7.2 (Energy Storage Systems); Exhibit 2B,
Section E7.3 (Network Condition Monitoring and Control); and Exhibit 2B, Section E8.1 (Control Operations
Reinforcement program).

44 See Exhibit 4A, Tab 2, Schedules 1-10.

45 See Exhibit 4A, Tab 2, Schedules 11-13.

46 See Exhibit 4A, Tab 2, Schedules 14 and 19.

47 See Exhibit 4A, Tab 2, Schedules 15-18, 20-21.
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power the City of Toronto and be responsive to other customer needs, preferences, and

priorities.

Toronto Hydro’s operational plan largely continues its 2015-2019 programs. These
programs provide functions that address relatively consistent needs over time, such as
supporting the safe and reliable operation of the distribution system, delivering
customer-facing services that respond to customer expectations and improve ratepayer
value, and providing critical corporate functions that allow the utility to operate in a

financially responsible and policy-responsive manner.

This plan continues the utility’s effort to extract the full value out of distribution
equipment through programs that perform preventative, predictive, and corrective
maintenance on the deteriorating infrastructure.*® The Customer-Driven Work Program
is at the centre of responding to Toronto’s growth and intensification.*® The utility
readies itself for extreme weather through the Disaster Preparedness Management
Program and deals with those challenging events through the Emergency Response
Program.>® Keeping pace with external technological advancements and using those
advancements to better meet customer needs and protect the utility and customers

from cyber threats are major concerns of multiple programs.>?

6.4 Third Party Input and Review
As part of its business plan, Toronto Hydro retained external experts to conduct

assessments of its current performance, including benchmarking with respect to

48 See Exhibit 4A, Tab 2, Schedules 1-4.

49 See Exhibit 4A, Tab 2, Schedule 8.

50 See Exhibit 4A, Tab 2, Schedules 5-6.

51 For example, see Exhibit 4A, Tab 2, Schedules 7 (Control Centre Operations), 14 (Customer Care), and 17
(Information Technology).
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productivity, reliability, and unit/cost efficiency. The results of those studies, filed with
this Application, determined that Toronto Hydro’s performance is comparable to that of

its peers, and in some cases out-performs its peers.

In this Application, the utility has also filed third party assessments of its plans, including
a review of its asset management, benchmarking the IT function against peers, and an
analysis of the proposal underlying the Control Operations Reinforcement Program.
These studies provided Toronto Hydro with important insights and the reports are filed

with the Application as commentary and support for the associated plans.
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APPENDIX A: SUMMARY OF TOTAL BILL IMPACTS AND UPDATED TARIFF CHARGES
L. 2020 2021 2022 2023 2024
Change in bill
Proposed Proposed Proposed Proposed Proposed
o $/30 days -3.10 1.44 1.12 1.40 1.92
Residential
% -2.4 1.1 0.9 1.1 1.5
. o S $/30 days -1.19 1.14 0.89 0.99 1.52
Competitive Sector Multi-Unit Residential
% -1.7 1.7 1.3 1.4 2.1
. $/30 days -6.60 3.62 2.81 4.39 4.82
General Service <50 kW
% -2.0 1.1 0.9 1.3 1.4
. $/30 days -156.17 63.57 49.55 87.48 84.52
General Service 50-999 kW
% -1.1 0.5 0.4 0.6 0.6
. $/30 days -1,452.01 521.66 406.45 717.98 693.76
General Service 1,000-4,999 kW
% -0.9 0.3 0.3 0.5 0.5
$/30 days -3,187.65 2,692.82 2,098.05 3,704.72 3,579.26
Large Use
% -0.5 0.4 0.3 0.5 0.5
L $/30 days -0.15 0.28 0.22 0.39 0.38
Street Lighting
% -0.8 1.5 1.2 2.1 2.0
30 days -1.23 1.19 0.93 1.62 1.57
Unmetered Scattered Load >/ y
% -1.9 1.9 1.4 2.5 2.3
Specific charge for access to the power poles | per pole/year 44.15
(wireline attachments) % 5.1
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OUTCOMES AND PERFORMANCE MANAGEMENT

In developing its approach to outcomes and performance management, Toronto Hydro
considered the policy guidance from the OEB, including the Renewed Regulatory
Framework for Electricity Distributors: A Performance Based Approach (the “RRF”). A
key theme of the OEB’s guidance is that emphasizing results rather than activities is
more responsive to customer preferences, enhanced distributor productivity, and

promoting innovation.?

Toronto Hydro has a long-standing productivity culture, which has evolved over time
while remaining responsive to the utility’s operating challenges and regulatory
landscape. Since amalgamation in 1998, the utility has been working on streamlining
and rationalizing legacy tools, eliminating unnecessary processes, and optimizing assets
and workforce. Toronto Hydro’s systems and processes are structured around this
culture of performance and outcomes, and include a suite of tools to sustain or improve

performance as required.

As detailed in the utility’s 2015-2019 Application, as the utility has matured, its
productivity efforts have resulted in significant savings for customers.® This has involved
streamlining and rationalizing legacy tools, processes, assets and workforce, as well as
enhancing utility capabilities such as the asset management and resourcing practices
and tools to plan and deliver a significant and sustained capital plan. This has also

included the introduction of efficiency-driving tools such as its outage management

1 Ontario Energy Board, Renewed Regulatory Framework for Electricity Distributors: A Performance Based Approach
(October 18, 2012).

2 Ipid at p. 2.

3EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 1B, Tab 2, Schedule 5, Appendix A.
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system, and distribution management system, adoption of reliability-centered
maintenance, job harmonization, and performance and attendance management

programs.

Toronto Hydro’s commitment to performance management is reflected throughout this
Application. For instance, the utility relies on performance governance tools to drive
performance and continuous improvement. Specifically, the Management Control and
Reporting System (“MCRS”) and the Plan-Do-Check-Act (“PDCA”) management control
cycle, consistent with ISO 14001 and OHSAS 18001 standards.* Toronto Hydro uses

these tools to manage processes, provide timely data, and enable decision-making.

Similarly, Toronto Hydro utilizes another performance governance process, Lean (i.e.
Kaizen), an operational efficiency methodology that focuses on eliminating eight types
of waste,” and streamlining business processes. Collaboration with front line staff, who
are most familiar with processes and wastes, results in optimizing how work is
completed — thereby saving resources (labour, time, materials, space). By targeting
waste reduction in areas such as inventory, waiting time, space, and staff utilization, a

direct impact to customer value can be realized as costs to operate are streamlined.

Toronto Hydro has also developed a customer-focused outcomes framework (the
“Outcomes Framework”) for the 2020-2024 plan period that facilitates continuous
improvement and measures the effectiveness of the utility’s plans. These outcomes are

expressions of the utility’s goals and objectives.

4 Toronto Hydro is registered with 1ISO 14001:2015 and OHSAS 18001:2007, both internationally recognized standards
in environment, health, and safety. Together, they establish a framework that incorporates effective risk
management, emphasizes continual improvement, and achieves operational efficiencies.

> Defects, Overproduction, Waiting, Non-Utilized Talent, Transportation, Inventory, Motion, Extra-Processing.
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Leveraging this foundation, the utility expects its custom measures, reported under the
Outcomes Framework, and the OEB reporting measures (Electricity Distributor
Scorecard and Electricity Service Quality Requirements) will provide the OEB,
stakeholders and most importantly, customers, quantitative assessment tools for the
utility’s planning and execution activities. This framework and associated measures also
provide quantitative insight into Toronto Hydro’s strong performance during the last
plan period (2015 through 2019), and enables performance measurement during the

period of this plan (2020 through 2024).

Lastly, as detailed in Toronto Hydro’s rate-setting framework, Exhibit 1B, Tab 4,
Schedule 1, the utility has included productivity gains as part of the rate adjustment
mechanism, constraining operational funding increases going forward at less than the
rate of inflation, and reconciling a price-cap formula with funding requirements to
address Toronto Hydro's significant, multi-year investment needs over the 2020 to 2024
period. It has also included, throughout the Application, detailed descriptions of how

the utility is managing costs and improving outputs.®

This Exhibit is separated into two sections. A discussion of Toronto Hydro’s Outcomes
Framework, including its development, inputs, and proposed custom measures, is
followed by a comprehensive performance management overview incorporating its
productivity and cost efficiency initiatives including benchmarking results. Productivity
initiatives, such as those discussed in Section 2, are directed to achieve savings,
reductions, or efficiencies. Since productivity consists of inputs and outputs, changes to
inputs are influenced in an ongoing, continuous improvement cycle. Inputs include cost

management, but also more subtle contributors such as increased capacity and process

6 Please see Exhibit 2B, Section A and Exhibit 4A, Tab 2, Schedules 1-18, specifically the “Cost Control” sections.
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improvement. Overall, this Exhibit provides a centralized discussion on how Toronto
Hydro ensures customer value by using results from cost trends and assessments,
benchmarking studies as well as customer engagement activities to shape its proposed

plans.

1. TORONTO HYDRO’S OUTCOMES FRAMEWORK

Toronto Hydro has organized its application around outcomes to ensure that value for

customers is achieved via a utility’s selection of investments and pacing. This outcomes

or results-based focus is not new to Toronto Hydro. The utility has a long and
established corporate performance framework with a focus on continuous

improvement.

Toronto Hydro’s 2020-2024 Outcomes Framework was derived from six customer
priorities identified through the utility’s customer engagement activities, the utility’s

corporate pillars as well as the OEB’s RRF outcomes.

Toronto Hydro’s customers identified six categories of priorities related to: Price,
Reliability, Safety, Customer Service, Public Policy, and Environment.” The OEB RRF
outcomes are: Customer Focus, Operational Effectiveness, Public Policy
Responsiveness, and Financial Performance.® Toronto Hydro’s corporate pillars are:

Customer Service, Operations, People, and Financial Strength.

7 See Exhibit 1B, Tab 3, Schedule 1

8 EB-2010-0379, Ontario Energy Board Report of the Board: Performance Measurement for Electricity Distributors: A

Scorecard Approach (March 5, 2014).
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The resulting framework, depicted in Figure 1, is informed by the six priorities identified
in the Phase | low-volume customer focus groups, in addition to Toronto Hydro’s
corporate pillars and the OEB’s RRF outcomes. The Outcomes Framework is focused on
six key outcomes: Customer Service, Reliability, Safety, Environment, Public Policy,® and
Financial.l® This Framework transitioned into the lens through which Toronto Hydro
articulated and implemented its strategic vision throughout business planning. This

vision is reflected in the investment decisions made by the utility.

CORPORATE

: Operations
PILLARS Service

Strength

RRF
OUTCOMES

T ———
@ $
CUSTOMER PUBLIC
oourCOMEs SERVICE RELIABILITY POLICY FINANCIAL
*[#f OBJECTIVES
E—p —
MEASURES =3 =3
% -

PROJECTS &
PROGRAMS

Figure 1: Toronto Hydro’s Customer-

by

ocused Outcomes Framework!!

Overall, Toronto Hydro intends to continue using its Outcomes Framework to assess and
communicate the effectiveness of its plans in delivering value that aligns with evolving

customer preferences over time. Please see Exhibit 2B, Section E2, for a discussion of

% Which includes enabling the system to support in the reduction of greenhouse gases.

10 Which includes delivering reasonable electricity prices.

11 The RRF Outcomes are aligned alongside Toronto Hydro’s Outcomes based on the definitions provided by the OEB
in the Utility Rate Handbook. It should be noted that Toronto Hydro’s Financial outcome includes cost-related
components that the OEB would classify within the Operational Effectiveness outcome.
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how the utility has identified specific outcomes valued by its customers and how its

plans and proposed expenditures deliver those outcomes.

1.1 Toronto Hydro’s 2020-2024 Custom Performance Measures

To remain responsive to customer needs and preferences and demonstrate continuous
improvement in performance setting and tracking, Toronto Hydro has proposed 15
custom measures within its Outcomes Framework that are incremental to measures
tracked and assessed by the OEB, for a total of 44 unique measures to be reported
annually.'> See Appendix A for a full list of measures to be reported annually to the
OEB. For a comprehensive discussion of Toronto Hydro’s custom measures for the
2020-2024 plan period, please refer to Exhibit 2B, Section C2. Toronto Hydro's
proposed custom measures reflect a thorough understanding of customer priorities and
provide assurance that value for money will be achieved through the utility’s 2020-2024

Distribution System Plan.

Table 1: 2020-2024 Custom Performance Scorecard Measures

Toronto Hydro Outcome OEB Reporting Category Toronto Hydro’s Custom Measures Target

Customer Satisfaction Customers on eBills Improve
Total Recorded Injury Frequency Maintain
Safety Box Construction Conversion Improve
Network Units Modernization Improve
SAIDI - Defective Equipment Maintain
o SAIFI - Defective Equipment Maintain
System Reliability
FESI 7 System Improve
o FESI-6 Large Customers Maintain
Reliability

System Capacity Maintain

System Health (Asset Condition) — Wood .
Asset Management Monitor

Poles

Direct Buried Cable Replacement Improve

12 These proposed measures will monitor distribution system planning process performance.
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Toronto Hydro Outcome OEB Reporting Category Toronto Hydro’s Custom Measures Target

. . Average Wood Pole Replacement Cost Monitor
Financial Cost Control - -

Vegetation Management Cost per km Monitor

. . Oil Spills Containing PCBs Improve
Environment Environment - - -

Waste Diversion Rate Monitor

Toronto Hydro’s custom performance measures, and the targets related to all measures
in general (including the Electricity Distributor Scorecard and the Electricity Service
Quality Requirements), have been developed on the basis of the proposals, plans, and
associated rates contained in this Application. To the extent that Toronto Hydro’s
approvals differ from those it seeks in this Application, then the utility would need to
reforecast and re-assess its forecasted attainable performance for the period. Further,
there are risks outside of Toronto Hydro’s control which may also affect its ability to

achieve performance targets.

2. PERFORMANCE MANAGEMENT

Toronto Hydro is an efficient organization that strives to promote its history of
productivity and customer cost savings. Inherent in its focus on outputs and value is the
emphasis on measuring and tracking performance, using internal and external

benchmarking.

This section centralizes the utility’s discussion of productivity and includes summaries of
benchmarking studies relating to Toronto Hydro’s performance relative to its peers. The
activities captured within the following discussions are testament to the utility’s
commitment to ensure continuous improvement in the efficiency of key operational

tasks that ultimately contribute to value-for-money for customers.
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2.1 Productivity

Toronto Hydro’s framework of current and future productivity processes and initiatives
emphasize increasingly sophisticated performance measurement tools, identification for
new efficiency opportunities, and reducing manual, labour-intensive processes through
streamlining and technological improvements. The discussion below provide examples

of sources of productivity improvements.

2.1.1 Health and Safety

Lost working time negatively affects productivity. Therefore, Toronto Hydro has applied
extensive efforts in health and safety, which has decreased costs, reduced absenteeism
and improved employee health and safety. In 2015 and 2016, the Canadian Electricity
Association recognized Toronto Hydro as the best in its peer group for its superior
performance in occupational health and safety. Table 2, below, compares Workplace

Safety Insurance Board (“WSIB”) accident costs averaged over the 2014-2016 period.

Table 2: Average WSIB Accident Costs'3

Toronto | Hydro One | Alectra Hydro London Enwin
Hydro Networks Utilities | Ottawa Hydro | Utilities

Average WSIB
Accident Costs 2014 - | $21,922 | $1,361,519 | $69,694 | $200,719 | $60,158 | $28,128
2016

Average WSIB $247.54°
Accident Costs per $13.70 $43.56 | $286.74 | $191.59 | $85.49
Employee 2014 -2016 $180.59°

@ Based on 5,500 full time employees
b Based on 5,500 full time employees plus 2,045 part time employees

13 Workplace Safety Insurance Board Ontario, Compass, available at: <https://compass.wsib.on.ca>.
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This recognition is based on Toronto Hydro’s significant and sustained improvement,
between 2011 and 2016, with notable improvements with respect to the following
safety indicators:

e A 68 percent decrease in total recordable injury frequency (“TRIF”) (Figure 2,

below);

e A 96 percent decrease in lost time injury severity;

e A 63 percent decrease in lost time injury frequency;

e A 87 percent decrease in restricted work days (Figure 2, below); and

e A 57 percent decrease (86 to 37) in the number of WSIB claims.

Total Injury Frequency Rate (TRIF)

1.18 1.16 1.12
I I I !

2011 2012 2013 2014 2015 2016

2.5 2.26

I Toronto Hydro = CEA Avg

Figure 2: Total Recordable Injury Frequency

Over the past ten years, Toronto Hydro improved its safety performance as measured
by Total Recordable Injury Frequency (“TRIF”) by 82.6 percent. More recently, Toronto
Hydro spent over 5 million hours without a lost-time injury from December 17, 2014 to

August 10, 2016. The total lifetime cost to an employer associated with a lost-time
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injury may be over $165,000.%* The avoidance of these costs creates savings for the

utility and its customers.

Restricted Work Severity Rate
80 72.59
70
60
50
40
30
20
10

2011 2012 2013 2014 2015 2016

B Toronto Hydro e CEA Avg

Figure 3: Restricted Work Days

As seen in Figure 3, above, from 2011 to 2016, Toronto Hydro also achieved and
sustained an 87 percent reduction in restricted work days. A restricted work day is the
number of calendar days to a maximum of 180 days during which an employee is
subject to restricted work, based on the recommendation of a physician or licensed
health care professional, for an individual case.”® Restricted work days impacts a
utility’s performance by reducing the contribution an employee is physically able to
make often resulting in additional costs related to finding replacement or

supplementary labour.

14 Workplace Safety and Insurance Board (Ontario) Fact Sheet: High Impact Claims, available at:
<http://www.wsib.on.ca/cs/idcplg?ldcService=GET_FILE&dDocName=WSIB011540&RevisionSelectionMethod=Latest
Released>

15 When an employee is medically determined to be unable to perform one or more routine functions or unable to
work the normal time period of their pre-injury/iliness work day, they are working in a “restricted” capacity. Routine
functions are the work activities that the employee regularly performs at least once a week.


http://www.wsib.on.ca/cs/idcplg?IdcService=GET_FILE&dDocName=WSIB011540&RevisionSelectionMethod=LatestReleased
http://www.wsib.on.ca/cs/idcplg?IdcService=GET_FILE&dDocName=WSIB011540&RevisionSelectionMethod=LatestReleased

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 1B

Tab 2

Schedule 1

ORIGINAL

Page 11 of 29

Further, between 2011 and 2017, Toronto Hydro’s employee attendance number
improved by 50 percent, with employees averaging 4.74 number of sick days per year.
Comparatively, the average number of sick days per employee (in all industries) in
Canada during this same period was 9.21, and for employees in the utility industry, the
average number of sick days was 9.06. From a productivity standpoint, this means that
Toronto Hydro employees had 4.5 fewer sick days than employees in other industries in
Canada during this time period, and 4.3 fewer days than employees in other utilities in
Canada. Currently, Toronto Hydro’s absentee rate of 3.54 days is well below that of the
national, provincial, and municipal average of 9.6 days, 8.6 days, and 7.2 days
respectively.'® This translates to more than $2 million in cost savings relative to the

utility industry benchmark, on average, during this time period.’

Toronto Hydro’s superior safety performance has resulted in significant cost savings
resulting from a reduction in WSIB annual premiums and an increase in WSIB rebates.
WSIB is funded solely through premium revenue.'® Premiums are based on a number of
factors, including: new claims, administration expenses, and past claim costs. In
addition, between 2011 and 2016, the utility lowered its WSIB New Experimental
Experience Rating (“NEER”) costs by approximately 82 percent, see Figure 4, while WSIB
performance index improved by 80 percent over the same time frame. NEER is a
mandatory program administered by the WSIB to track and anticipate costs for WSIB
claims. Each year, the WSIB establishes an expected annual cost based on industry
claim history and the size of organization, and compares the employers’ performance

against this expected cost (calculated as the performance index). If WSIB actual costs

16 Work absence of full-time employees, Statistics Canada, available at:
<https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410019001>

17 These estimated cost savings are conservative values based on wages alone.

18 About Us, Workplace Safety Insurance Board, available at: <http://www.wsib.on.ca>.


https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410019001
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are below the expected cost, the employer receives a rebate of the difference between
the actual and expected costs. On the other hand, if the WSIB actual costs exceed the
expected cost, the employer must pay a surcharge up to three times the expected cost.
Through its strong focus on safety, Toronto Hydro has received substantial WSIB

rebates.

WSIB NEER Costs
$250,000.00

$200,000.00
$150,000.00
$100,000.00
$50,000.00 I I
0,00 O H B
2011 2012 2013 2014 2015 2016

Figure 4: WSIB NEER Costs

WSIB Performance Index
0.40
0.35
0.30
0.25
0.20
0.15

0.10 I I
000 O H B

2011 2012 2013 2014 2015 2016

Figure 5: WSIB Performance Index*®

19 The WSIB is in the process of transitioning to a new methodology in 2020 for calculating premiums that will
eliminate the NEER program. For more info see: http.//www.wsib.on.ca.
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Toronto Hydro’s strong safety performance is intrinsically linked to its comprehensive
and cost-effective internal training programs. The utility develops and provides key
internal training, leveraging internal resources and equipment to complete testing,
audits, completion of applications, and authoring of reports, saving the utility significant
external consultant and vendor costs. For instance, in 2007, the Government of Ontario
recognized Toronto Hydro’s curriculum for the Certified Power Line Person (“CPLP”) as
equivalent to the in-school requirements for Power Line Technician Trade. Given
Toronto Hydro’s unique distribution system, in 2008, Toronto Hydro obtained Training
Delivery Agent Status from the Province for its Power Line Technician Program to train
its own apprentices. In 2017, the average delivery costs to provide the CPLP
accreditation internally was approximately $16,000. By comparison, the average cost of

external CPLP accreditation is approximately $25,000-$31,000.

2.1.2 Process Improvements

Increasing Wrench Time for Crews

Toronto Hydro’s 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 and directing/instructing field crews in the
execution of work. The Control Centre is responsible for switching steps (Orders to

Operate) and the issuance of “Hold Offs.”

An Order to Operate is comprised of a list of switching instructions that enable
operations crews to safely transfer customer load and establish suitable work protection
over a specified range of system devices. Over the last few years, Toronto Hydro’s

Control Centre has been working on steadily increasing the percentage of planned
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Orders to Operate completed prior to work execution. This has contributed to a
reduction in last minute work volume and allows field work to commence without delay.

90.0%

79%-, 79% 78% 0
80.0% 400 1% 76% 719 76% %
70.0% 68%
8 61%
= 57%
60.0%
g 58% | Target 60%** vV
° 0.0 Target 55%**
e Target 50%*
40.0%
30.0%
c |z 2z £ v z £ z =z £ o =z & =z =z = o
S (= & (%] 18] g 3] |B| =] | & |q] |3| B |E O|F||®
2
5
)
2015 Month 5916 2017

* 2015 OTOs written one day ahead of execution,
=* 2016/2017 OTOs written and checked one day ahead of execution for North and written only for South.

Figure 6: Percentage of Orders to Operate Completed Ahead of Work Execution

Toronto Hydro has also made improvements to Hold Off times experienced by its crews.
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. The 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.

Since 2016, Toronto Hydro’s Control Centre analyzed Hold Off volume data and used
this to spread the peak demand across a longer time frame by staggering call-in times.
As shown in Figure 7, this has directly contributed to a significant reduction in the

average time crews spent waiting for Hold Offs.
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Figure 7: Average Crew Wait Times for Hold Offs

For more information on the Control Centre’s process improvements driving

productivity, please refer to Exhibit 4A, Tab 2, Schedule 7.

In addition, since 2015, to aid in the efficient execution of work, Toronto Hydro
implemented processes to ensure feeder scheduling occurs in an optimized manner.
Much of the work performed on Toronto Hydro’s system (e.g. maintenance, capital
construction, urgent reactive or emergency work, customer maintenance, or new
connections) requires feeders to be taken out of service in order to create a safe work
zone. Every time a feeder is taken out of service in the downtown core, crews are
required to visit the site and manually move the switch handles. Toronto Hydro has
been working on maximizing the amount of work that is completed during each feeder
outage. This is accomplished through strong coordination and planning, specifically,

weekly switching and system restoration schedules.
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For a complete list of benefits resulting from this process, please refer to the

Preventative and Predictive maintenance programs at Exhibit 4A, Tab 2, Schedules 1-3.

Facilities Asset Management Improvements

Toronto Hydro maintains a complex portfolio of facilities, including critical operational
sites (e.g. stations and control centres), in support of the reliable and efficient operation
of the utility’s distribution system. The effective maintenance of these facilities is
required in order to ensure adequate protection for electrical grid equipment, secure
access for employees and security of designated areas, and appropriate work
conditions to support employee productivity. Since 2015, Toronto Hydro has created a
robust facilities management system that records assessments and maintenance plans
for all assets located in Toronto Hydro’s work centres and stations. This repository
system identifies the condition of all facilities-related assets (e.g. poor, fair, good)
owned by Toronto Hydro, thereby ensuring that the utility efficiently performs the

necessary maintenance work where required.

These changes have facilitated the development of a robust Facilities Asset
Management Strategy, filed at Exhibit 2B, Section D4. The Strategy ensures that when
planning and executing projects, the utility makes strategic decisions based on a number
of factors, including detailed asset condition assessments, the criticality of the asset,
industry standards, and past experience. These process improvements facilitated the
results of a third-party assessment, which ranks these processes above average in
facilities asset management competence (see Asset Management Practices discussion,
below). For more information on Toronto Hydro’s Facilities programs, please refer to

Exhibit 2B, Section E8.2 and Exhibit 4A, Tab 2, Schedule 12.
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Reduction in Manual Processes

Toronto Hydro’s Customer Care program invests in a number of automation processes
that eliminates the need for manual work. This leads to cost savings. For instance,
through various initiatives, the utility encourages the use of customer self-service
features on Toronto Hydro’s website to provide easier customer access to information
and to reduce the need for customer contact. This decreases the volume of customer
contact for the call centres and allows optimization of the use of lower cost outsourced
labour. For instance, since call-centre business hours were expanded to 8:00 p.m.,
Toronto Hydro’s third-party service provider has been used exclusively to provide lower

cost call handling resources and customer service.

In addition, the utility has also reduced its paper, printing, and postage costs by
increasing the adoption of customer electronic billing to 224,420, as at end of 2017,
which saves approximately $9.52 per electronically billed customer a year. For a full list

of Customer Care process improvements, please refer to Exhibit 4A, Tab 2, Schedule 14.

Lastly, through investments in the Metering program, specifically in meters that have a
more effective transmitter that increases the range of the meter signal, the utility
decreases the number of manual reads required and retrieves faster customer level
outage information. Similarly, through the introduction of meters with remote
disconnection capabilities, Toronto Hydro is able to decrease the number of physical
visits to a customer’s property. For a complete list of metering related improvements

driving customer service and efficiency gains, please refer to Exhibit 2B, Section E5.4.
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2.1.3 Program-Level Efficiencies

As part of planning, Toronto Hydro employs a variety of tools, processes, and
approaches to facilitate a culture of continuous improvement and further efficiency and
productivity gains for the benefit of customers. The five examples below are provided
as a means of summarizing the type of initiatives and processes utilized by the utility to

improve execution efficiency and reduce costs.

e Facilities Management (Exhibit 4A, Tab 2, Schedule 12): Toronto Hydro’s real-
estate management approach has been driving cost savings for customers.
Specifically, as part of the Operating Centres Consolidation Program (“OCCP”),%°
the utility sold two of its facilities and returned the after-tax gains on the sale
and related tax savings to customers through a rate-rider. The termination of a
lease at two other facilities allowed for a reduction in maintenance costs, as
explained in Exhibit 4A, Tab 2, Schedule 12.%! In addition, in 2018, Toronto
Hydro sold an additional property (60 Eglinton), allowing for: (i) allocation of net
after-tax gains and related tax savings on the sale of this property; (ii) eliminating
otherwise ongoing property-related costs associated with the property; (iii)
increasing the utilization of remaining properties; and (iv) returning the gains to
ratepayers. For details on the cost savings achieved through Toronto Hydro’s
facilities management, please refer to Exhibit 4A, Tab 2, Schedule 12. Fora
comprehensive variance analysis on the OCCP, please refer to Exhibit 2B, E4.

e Disaster Preparedness Management (Exhibit 4A, Tab 2, Schedule 6): Due to
significant efforts to build and retain internal disaster planning expertise, the

program continues to reduce reliance on external consultants for program

20 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 2B, Section ES8.3.
21 For a comprehensive discussion of the results of OCCP, please refer to Exhibit 2B, Section E4.
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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. In addition, in partnering with other utilities via Mutual Assistance
Agreements, Toronto Hydro has access to “at cost” crews, equipment, supplies
and expertise following a disaster event (weather related or otherwise).
Corrective Maintenance (Exhibit 4A, Tab 2, Schedule 4): Toronto Hydro actively
works on correcting cable chamber nomenclature deficiencies as the need is
identified. 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.

Fleet and Equipment Services (Exhibit 2B, Section E8.3): Through extensive
efforts to rationalize the size of its vehicle fleet, Toronto Hydro has decreased its
number of fleet vehicles from 660 in 2013 to 588 in 2017, which reduces
maintenance, fuel, repair, licensing and administrative costs. The utility plans on
maintaining this reduced fleet size in the 2020-2024 plan period.

Area Conversions (Exhibit 2B, Section E6.1): The Area Conversions program
funds the replacement of functionally obsolete 4.16 kV distribution system
designs with updated standard 13.8 kV and 27.6 kV lines, Improving the speed
and cost-efficiency of customer grid access (including generation and electric
vehicle access) in high-growth areas of downtown Toronto by converting
approximately 2,600 poles (containing approximately 100 kilometres of low
capacity and low clearance box construction feeders) to more efficient and
flexible higher voltage standards. This improves the efficiency with which we can
connect or upgrade customers with any associated savings directed back to the

connecting/upgrading customer.



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 1B

Tab 2

Schedule 1

ORIGINAL

Page 20 of 29

For additional information on how Toronto Hydro’s work is facilitating efficiencies and a
reduction in operating and maintenance costs, please refer to Exhibit 2B, Section D and
Exhibit 4A, Tab 2, Schedules 1-18. Lastly, for a discussion on program-level cost-savings
expected to be carried forward to the 2020-2024 plan period, please refer to Exhibit 2B,

Section A.

2.2 Scorecard Performance & Internal Benchmarking

The OEB has established a set of performance metrics for electricity distributors through
its Performance Scorecard, the Electricity Distributor Scorecard (“EDS”), to assess utility
performance over time and to compare performance across utilities. For the last
several years, Toronto Hydro’s performance on the EDS has been strong, with
observable improvements in several key areas such as customer first contact resolution,
telephone calls answered on time, new residential and small business services
completed on time and billing accuracy. In addition, over the 2013-2017 period,
Toronto Hydro achieved or exceeded the Electricity Service Quality Requirements
(“ESQR”) standards 85 percent of the time. In 2017, for instance, the utility met or
surpassed the OEB’s standards for 11 out of the 12 measures (92 percent). In respect of
outages, Toronto Hydro's number and frequency of customer interruptions have been
equal to or better than the distributor target for the 2013-2017 period. This
achievement is attributable to the investments the utility has made in the system. For a
comprehensive review of the utility’s reliability improvements, please refer to Exhibit

2B, Section E2.

For further information on Toronto Hydro’s internal benchmarking including historical

performance on the EDS and 2015-2019 DSP measures, ESQR and reliability, please see
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Exhibit 1B, Tab 2, Schedules 2, 3, 4, and 5.22 Please refer to Exhibit 2B, Section C for a
discussion on how the utility will continue to use internal benchmarking to set baseline

targets for the proposed custom performance measures, and Exhibit 2B, Section E2 for a

discussion on the utility’s internal benchmarking results on reliability.
2.3 External Benchmarking
Since its 2015-2019 Application, Toronto Hydro has used a variety of benchmarking

studies to assess its proposed plans, including those set out in Table 3, below.

Table 3: Benchmarking Reports Filed in this Application

Benchmarking Review Evidence Reference

Econometric Benchmarking of Historical and Projected Exhibit 1B, Tab 4, Schedule 2
Total Cost and Reliability Levels — Power System
Engineering Inc.

Unit Costs Benchmarking Study — UMS Group Exhibit 1B, Tab 2, Schedule 1, Appendix B
IT Budget Assessment- Gartner Consulting Exhibit 2B, Section E8.4, Appendix A
Compensation Benchmarking — Mercer Canada Exhibit 4A, Tab 4, Schedule 5

Dual Distribution Control Centre — London Economics Inc. | Exhibit 2B, Section E8.1, Appendix A

The results allow for the identification of continuous improvement opportunities. The
discussion below summarizes Toronto Hydro’s benchmarking studies and provides the
conclusions reached by several third party assessors on the utility’s performance and
costs in relation to its peers. Collectively, these results identify Toronto Hydro as a

strong performer in a variety of areas.

22 This includes a completed OEB Appendix 2-G (filed at Exhibit 1B, Tab 2, Schedule 5), documenting both the Service
Quality and Service Reliability indicators, as per s. 2.2.2.8 of the Chapter 2 Filing Requirements. The utility confirms
that the data is consistent with its scorecard.
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2.3.1 Econometric Total Costs

In the course of preparing for its current Application, Toronto Hydro retained Power
System Engineering Inc. (“PSE”) to apply econometric modelling to benchmark the
utility’s historical and projected costs and reliability.?> The purpose of this review was to
assess the reasonableness of Toronto Hydro’s revenue forecasts and inform the

appropriate stretch factor in the utility’s Application.?*

PSE compared Toronto Hydro’s historical and projected total costs against its
benchmark costs i.e. Toronto Hydro’s expected costs in any given year based on the
econometric model.?> PSE’s results indicated that (i) the historical average total costs
for the utility, from 2015 to 2017, are 18.6 percent below benchmark expectations.?®
Specifically, Toronto Hydro’s total annual costs were approximately $157 million below
benchmark values in 2017;%7 and (ii) the projected total cost levels during the 2020-2024
period are 6.0 percent below benchmark expectations.?® Toronto Hydro’s total annual

costs are expected to be approximately $32 million below benchmark values in 2024.%°

23 power System Engineering Inc., Econometric Benchmarking of Historical and Projected Total Cost and Reliability
(July 18, 2018), filed at Exhibit 1B, Tab 4, Schedule 2. As discussed in Exhibit 1B, Tab 4, Schedule 1, Toronto Hydro’s
plan is prepared based on a forecasting model, as envisioned in section 2.1.8 of the Filing Requirements. A custom
element of this Application is using a PSE forecasting model in place of a PEG forecasting model.

24 |pid at p. 2.

25 Supra note 23 at p. 4.

26 Sypra note 23 at p. 30.

27 Ibid.

28 |bid.

2 |pid.
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Toronto Hydro Total Cost Benchmarking
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Figure 8: Toronto Hydro’s Cost Performance 2005-20243°

Based on their findings, PSE states that Toronto Hydro is not a poor total cost performer
and recommends a stretch factor of 0.3 percent.3! For more information on this report,
as well as details on Toronto Hydro’s ratemaking framework, please refer to Exhibit 1B,

Tab 4, Schedule 1.

2.3.2 Unit Costs

To assess the actual efficiency with which Toronto Hydro executes its system investment
and maintenance programs, the utility retained UMS Group (“UMS”) to perform a
capital and maintenance unit cost benchmarking exercise.3? The utility provided UMS
with actual, all-in capitalized unit costs for major asset classes for the 2014-2016 period.
UMS assessed these asset classes to be reflective of the utility’s operating performance.

UMS performed a normalized comparison of these results to those of peer utilities

30 Sypra note 23 at p. 7.

31 Supra note 23 at p. 49.

32 UMS Group, Toronto Hydro-Electric System Limited Unit Costs Benchmarking Study, filed at Appendix B to Exhibit
1B, Tab 2, Schedule 1.
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across North America. These peer utilities were of comparable size and complexity. The

results of this analysis are provided in Table 4 below.

Table 4: Results of UMS Group’s Unit Cost Benchmarking Study33

Category/Program

Quartile

Top

2nd 3rd Bottom

Wood Pole

X

UG Cable (XLPE)

OH Switches (Manual and Remote/Motor-Operated

x

Pole Top Transformer

Padmount/UG Transformer

Network Transformer/Protector

Breaker (SFs, Oil, and Vacuum)

Vegetation Management

Pole Test and Treat

Overhead Line Patrol

Vault Inspection

X| X | X| X| X|X| X

As Table 4, above, illustrates, Toronto Hydro faired strongly in comparison with its peers

for the majority of the asset categories. UMS reports that the methods currently in

place to report and manage unit costs conform to industry standards.

These results provide an indication that the utility has delivered its large capital program

cost-effectively through rigorous project development, program management,

assessment, and execution practices. UMS further reports that the utility’s attempts to

improve the collection and maintenance of unit cost information is expected to further

assist in managing costs and productivity.>* For more information on the Unit Cost

33 |pid at p.7.
34 Supra note 32 at p.8.
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Benchmarking report, as well OEB Appendix 5-A (Unit Cost Metrics), please refer to

Exhibit 1B, Tab 2, Schedule 1, Appendix B and Appendix C, respectively.

2.3.3 Information Technology (“IT”) Costs

As part of its IT cost planning and assessment, Toronto Hydro retained Gartner
Consulting (“Gartner”) to provide a peer benchmark review of its IT budget.> The
review included a comprehensive comparison of IT metrics, spending and staff
distributions to provide the utility with a view on how its IT spending aligns against its
peers. Toronto Hydro was benchmarked against 15 peer utilities based on industry and
revenue, all serving major urban locations.3® Gartner concluded that for 2017, Toronto
Hydro’s IT spending, expressed as a percentage of revenue and operational expense, is
lower than the peer group.3” Specifically, 2.2 percent versus 2.5 percent and 2.4
percent versus 3.1 percent, respectively.3® Further, infrastructure support costs are
approximately $4 million less than what other peer organizations would spend to
support the same workload.>® Gartner made similar findings in respect to the utility’s
2020 forecast.*® For more information on this review and Toronto Hydro’s IT program,

please see Exhibit 2B, Schedule E8.4.

Table 5: IT Costs Benchmarking for 2017 (Actuals) and 2020 (Forecast)

Toronto Hydro | Toronto Hydro Peer
2017 Costs 2020 Costs Average
Revenue ($ Millions) 4,016.9 4,042.5 4,477.8
Operational Expense (S Millions) 3,572.7 3,447.5 3,659.8

35 Gartner Consulting, IT Budget Assessment- Final Report (March 16, 2018), filed at Exhibit 2B, Schedule E8.4,
Appendix A.

36 |bid at p. 8.

37 Supra note 35 at pp. 10-11.

38 Supra note 35 at p.12.

39 Supra note 35 at p. 13.

40 Sypra note 35 at pp.23-32.
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Toronto Hydro | Toronto Hydro Peer
2017 Costs 2020 Costs Average
Organizational Employees 1,390 1,467 4,730
Organizational Users 3,430 N/A N/A
IT FTEs 214 200 305
IT Capital and Operating Expenses (S Millions) 87.1 92.9 110.4
Customers 758,193 784,095 1,233,000

2.3.4 Compensation Costs

In 2018, Toronto Hydro retained Mercer Canada Limited (“Mercer”) to undertake a

market review of the utility’s compensation and benefits program competitiveness for

its non-executive management, non-union professionals, and unionized employees.*!

The peer group was selected amongst energy and general industry sectors the utility

competes against for talent.*? Toronto Hydro worked with Mercer to identify a variety

of positions to use as its benchmark, including positions that represent 56 percent of the

employees at the utility.*3

Overall, Mercer concluded that total remuneration, including value of all cash
compensation, benefit and pension plans are positioned within a market competitive
range* relative to the 50t percentile of the energy market, and are below the general
industry market.*> For more information, please refer to the full review, filed as part of

Toronto Hydro’s compensation evidence at Exhibit 4A, Tab 4, Schedules 4-5.

41 Mercer Canada Limited, Toronto Hydro-Electric System Limited Non-Executive Compensation and Benefits Review
(January 2018), filed at Exhibit 4A, Tab 4, Schedule 5.

42 |pid at p.2.

43 Ibid.

44 Mercer considers “competitive range” to include compensation levels that fall within 10 percent of the target
market position on a position-by-position basis and 5 percent on an overall organization basis (where you have a
larger sample size and smaller variability in observations) when compared to target positioning (e.g. the 50th
percentile).

45 Supra note 41 at p. 5.
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2.3.5 Asset Management Practices

Toronto Hydro’s vast and complicated assets require the utilization of various asset
management (“AM”) processes to provide the architecture for its long-term, short-term,
and maintenance planning functions, found at Exhibit 4A, Tab 2, Schedules 1-5, and the
framework underpinning the development of its 2020-2024 Capital Expenditure Plan,
described in Section E of the DSP. Toronto Hydro’s AM process aims to realize
sustainable value from the utility’s assets for the benefit of its customers and

stakeholders.

In the course of preparing its 2020-2024 DSP, Toronto Hydro engaged UMS Group
(“UMS”) to perform a review and evaluation of the utility’s asset management
practices.*® UMS is strongly qualified to assess utility asset management practices and
has adopted its assessment methodologies to alignh with emerging industry standards.*’
UMS assessed Toronto Hydro’s AM practices against the industry standard for asset
maturity (ISO 55001) using a variety of methods, including conducting interviews with
several Toronto Hydro key departments, reviewing relevant sections of the utility’s

2020-2024 DSP, and benchmarking against a peer utility group.

UMS concluded, among other findings, that the utility has a number of key AM
processes that substantiate the DSP as a means to “deliver value to stakeholders by
optimizing decisions from an asset lifecycle perspective and balancing risk with cost
performance.”*® In addition, UMS found that Toronto Hydro’s use of lifecycle planning,

trade-offs analysis, risk assessments and use of failure forecasting all exceeded the

46 UMS Group, Toronto Hydro-Electric System Limited Distribution System Plan Asset Management Review, filed at
Exhibit 2B, Section D, Appendix A.

47 Ibid at p.3.

48 Supra note 46 at pp. 15-16.



10

11

12

13

14

15

16

17

18

19

20

21

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 1B

Tab 2

Schedule 1

ORIGINAL

Page 28 of 29

typical utility asset management process.*® Outside programs addressing assets strictly
serving the distribution system, Toronto Hydro’s IT programs’° use of risk analysis and
lifecycle assessments exceeds industry standard practice, while the Facilities
programs’>! use of asset condition assessments rank it above the average utility in
facilities asset management competence.>?> For more information on this review as well
as Toronto Hydro’s AM practices, including how the utility plans, prioritizes, and

optimizes expenditures based on this information, please refer to Exhibit 2B, Section D.

2.3.6 Dual Distribution Control Centre

Toronto Hydro engaged London Economics International LLC (“LEI”) to conduct a two-
part analysis to evaluate the reasonableness of the utility’s proposal for a dual Control
Centre.>® First, LEl was tasked with undertaking a review of comparator utilities with
one or more fully functional Control Centres. As part of this undertaking, LEl compared
Toronto Hydro’s forecast dual Control Centre construction costs to those expended by
other utilities. Second, LEl assessed, from an economic perspective (using the concept

of Value of Lost Load), the utility’s proposal for a dual Control Centre.>*

In respect to its review of comparator utilities, LEl assessed four other large U.S. and
Canadian utilities with more than one fully functional Control Centre. These utilities cite
a myriad of factors, similar to those outlined in Toronto Hydro’s Control Operations

Reinforcement program, for utilizing more than one fully functional Control Centre,

49 Ibid.

50 See Exhibit 2B, Section E8.4 and Exhibit 4A, Tab 2, Schedule 17 for more information.

51 See Exhibit 2B, Section E8.2 and Exhibit 4A, Tab 2, Schedule 12 for more information.

52 Supra note 46 at pp. 16.

53 London Economics International LLC, Jurisdictional Review and Economic Case for a Dual Distribution Control
Centre in Toronto Hydro Territory (June 22, 2018), filed at Exhibit 2B, Section E8.1, Appendix A.

54 |bid at p.4.
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including supporting resiliency, increasing reliability, assisting with the increase in
distributed generation resources, and ensuring quick recovery from natural disasters
and terrorist threats.> LEl concluded that there was a precedent for North American
utilities to build one or more fully functioning Control Centre.>® Further, when assessed
against other utilities for Control Centre construction costs, in the last five years,

Toronto Hydro was in line (and slightly lower than) the identified utilities.>’

Second, LEl used an economic analysis based on the Value of Lost Load methodology to
conclude that outages of relatively short durations will cost as much as Toronto Hydro’s
forecast construction costs for the dual Control Centre.”® Therefore, if the utility’s
proposed dual Control Centre could reduce the duration of potential outages or allow
for a fully functional alternative in the event that the primary Control Centre is non-
functional, the avoided outage costs would mean that the dual Control Centre would

pay for itself.>®

For more information on this review as well as Toronto Hydro’s proposed dual Control
Centre in the Control Operations Reinforcement program, please refer to Exhibit 2B,

Section E8.1

55 |bid at pp. 5-14.

56 Supra note 53 at p. 27.
57 Ibid.

%8 Ibid.

59 Supra note 53 at p. 26.



Appendix A: Annually Reported Measures

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 1B

Tab 2

Schedule 1

Appendix A

ORIGINAL

Page 1 of 2

Service Quality

= New Residential/Small Business Services
Connected on Time

= Scheduled Appointments Met on Time

= Tel. Calls Answered on Time

= Connection of New Services (LV)?

= Connection of New Services (HV)3

= Appointments Met

= Telephone Accessibility

= Appointment Scheduling

= Rescheduling a Missed Appt.

= Telephone Call Abandon Rate

= Emergency Response - Urban

= Reconnection Performance
Standards

Customer
Satisfaction

= First Contact Resolution
= Billing Accuracy
= Customer Survey Satisfaction Results

= Billing Accuracy
= Written Responses to Enquiries

= Customers on eBills

Safety

= Level of Public Awareness

= Compliance with Ontario Reg. 22/04
= Number of General Public Incidents
= Rate per 10, 100, 1000 Km of Line

= Total Recorded Injury Frequency
= Box Construction Conversion
= Network Units Modernization

1 See Exhibit 2B, Section C2 for a detailed discussion of Toronto Hydro’s Custom Performance Measures.

2 Low Voltage (“LV”)
3 High Voltage (“HV”)
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Custom Performance Measures!

System Reliability

= Average Number of Hours that Power to a
Customer is Interrupted (SAIDI)

= Average Number of Times that Power to a
Customer is Interrupted (SAIFI)

= SAIDI - Defective Equipment
= SAIFI - Defective Equipment
= FESI-7

= FESI-6 - Large Customers

Asset
Management

= DSP Implementation Progress

= System Capacity

= System Health (Asset Condition) —
Wood Poles

= Direct Buried Cable Replacement

Cost Control

= Efficiency Assessment
= Total Cost per Customer
= Total Cost per Km of Line

= Average Wood Pole Replacement
Cost

= Vegetation Management Cost per
Km

Financial Ratios

= Liquidity: Current Ratio
= Leverage: Total Debt to Equity Ratio
= Regulated ROE - Deemed vs. Achieved

Conservation &
Demand
Management

= Net Cumulative Energy Savings

Public Policy

Connection or
Renewable
Generation

= Renewable Gen. Connection Impact
Assessments Completed on Time

= Micro-embedded Gen. Fac. Connected on
Time

= Micro Gen. Fac. Connected on
Time

Environment

= Qil Spills Containing PCBs
= \Waste Diversion Rate
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SECTION | - INTRODUCTION

Torys LLP (“Torys”), acting on behalf of Toronto Hydro-Electric System Limited (“THESL” or “the
Company”), engaged UMS Group to conduct a third party independent review of the Company’s
methodology for deriving unit costs and perform benchmarking comparisons of a pre-selected set
of asset categories and maintenance programs; namely:

Asset Categories

Wood Pole Replacement

UG Cable (XLPE)

OH Switches (Manual and Remote / Motor Operated)
Pole Top Transformer Replacement

Padmount / UG Transformer Replacement

Network Transformer / Protector Replacement

Breaker Replacement (SF6, Oil and Vacuum)

Maintenance Programs

Vegetation Management
Pole Test and Treat
Overhead Line Patrol

Vault Inspection

Establishing Context

In establishing context for the analyses and conclusions contained within this report, UMS Group:

Reviewed relevant reports, procedures and system performance data provided by the
Company, (see Appendix A);

Was provided complete access to the Company’s technical and management staff in the
form of conference calls and on-site workshops (e.g.; Design and Construction, Planning
and Standards, Enterprise Project Management and Development, Engineering and
Regulatory and Finance); and

Formed a Peer Group Panel, comprised of 17 electric utilities with system and customer
demographics like those of THESL, each dealing with the unique cost drivers that are
prevalent in large urban settings (see Appendix B).
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Comparative Analysis

The actual Peer Group comparisons of unit costs accounted for the fact that though there are
similarities among the electric utilities selected, there are also differences to be reconciled,
including:

o Regional costs,
e Practices in reporting costs,
o System demographics (i.e.; population density and underground utility congestion), and

e Other external factors (i.e.; mandates and constraints regarding performance of work,
weather, and vegetation).

Thus, we developed normalization factors (see Appendix C), assuring the completeness and
relevance of our benchmarks. In addition, with respect to our assessment of the Company’s unit
costing practices, we adopted an industry-wide perspective (i.e.; not constrained by those of the
Peer Group Panel).

UMS Group Qualifications

UMS Group, headquartered at 300 Interpace Parkway, Parsippany, NJ, 07054, was retained as
an independent expert. With over 28 years of experience conducting comparative performance
assessments for the global utilities industry, UMS Group has supported multiple assessments
and global benchmarking programs on six continents working with state and province public utility
commissions as well as more than 300 electric, gas and water utilities. UMS Group has
augmented its analytical capabilities with a team of industry experts who are knowledgeable in
best productivity and service-level performance practices to (1) ascertain an electric utility’s
efficiency and effectiveness in comparison to a qualified peer group, and (2) collaboratively
develop aggressive, yet achievable performance improvement plans. Among other qualifications,
UMS Group leads several Global Learning and Benchmarking consortia, which together with our
portfolio of ongoing client engagements facilitates our ability to maintain “real-time” proprietary
cost and operational performance data, correlated to industry “best practices,” all supported by
an analytical framework built on the premise that industry “best performers” can be both efficient
and effective. Appendix D provides additional details regarding UMS Group’s qualifications and
those of the individuals assigned to this effort.

The UMS Group-assigned expert for this effort, Mr. Jeffrey W. Cummings, fully acknowledges his
duties as an expert in accordance with Rule 13 and Form A of the Ontario Energy Board’s (“OEB”
or “Board”) Rules of Practice and Procedure. In so doing, he acknowledges that it is his duty to
provide evidence in relation to this report as follows:

e To provide opinion evidence that is fair, objective and non-partisan;

e To provide opinion evidence that related only to matters that are within his area of
expertise; and
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e To provide such additional assistance that the Board may reasonably require, to determine
a matter in issue.

He acknowledges that the duty referred to above prevails over any obligation, which he may owe
either Torys or THESL.

Structure of the Report

The ensuing discussion is divided into three sections:

e Section Il — Executive Summary: A summarization of our conclusions on the Company’s
methodology for deriving unit costs and the benchmarking comparisons with the Peer
Group Panel,

e Section Il — Project Approach: A description of and rationale for the approaches,
methodologies, criteria and frameworks adopted to accomplish THESL's stated
objectives, and

e Section IV — Summary of Results: An expanded discussion of findings, conclusions and
recommendations around the topic of unit costs.

We have provided additional appendices to supplement the information provided in Sections I
through 1V in the form of comparative charts, graphs and tables, as well as more in-depth
explanations of the bases for our evaluations and supporting analytics.
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SECTION Il = EXECUTIVE SUMMARY

Overview of THESL’s Unit Cost Initiative

UMS Group was retained to conduct a review of THESL’s methodology for determining the unit
costs underlying its distribution system capital and maintenance programs and perform a utility
benchmarking study to compare THESL’s unit costs with those of a Peer Group Panel. In
accomplishing these objectives, UMS Group:

Conducted a series of workshops / interviews with several THESL stakeholder
organizations (e.g.; Design and Construction, Planning and Standards, Enterprise Project
Management and Development, Engineering, and Regulatory and Finance),

Reviewed a myriad of requested reports, procedures and system performance data (see
Appendix A).

Established a Peer Group Panel of 17 electric utilities, largely based on demographics
(customer density, vegetation, and weather / climate), and factors that add complexity to
field execution (e.g.; technical, legislative, regulatory and Bargaining Unit constraints /
mandates),

Designed and administered a survey, seeking fully-loaded unit cost comparators and key
accounting and local factors to conduct full-scale normalization (i.e.; accounting for
elements beyond currency conversion rates and regional cost adjustments), and

Analyzed the results of the survey, resulting in the benchmark of seven asset categories
and four maintenance programs and a comparison of THESL’s unit cost methodology with
that of representative sampling of industry peers.

The results of this effort summarized below and expanded upon in Section IV, “Summary of
Results,” yielded insights from both industry and THESL — specific perspectives.

Industry Perspective Regarding Unit Cost Methodology

Unit costing is a simple concept to grasp. However, the reporting of unit costs for productivity
measurement or benchmarking across electric utilities is complex:

Asset Categories: Most utilities map burdened labor (i.e.; vacations, holidays and training
less corporate A&G), and material and equipment costs to asset classes based on some
form of work order time sheets, and then allocate design, engineering, permitting,
warehousing and AFUDC to arrive at a total cost. One can then infer a unit cost by dividing
this “fully-loaded” cost by the number of units installed within the same year. Though
seemingly straight forward, electric utilities need to account for the (1) carryover of costs
from the previous fiscal year, (2) lagging costs applied to uninstalled assets, and (3)
different reporting regimens for work performed in-house vs. by a third party.

Maintenance Programs: The industry is consistent in not applying overheads to
maintenance costs (only salary burdened by statutory costs and benefits). However, there
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are inconsistencies regarding the extent to which maintenance activities are actually
“unitized” (often they are managed as “buckets” with budgets based on historical spending
patterns with little, if any visibility on units inspected, tested or maintained). Therefore, the
fact that 50 percent of the utilities responding to the survey could not provide unit costs for
three of the four maintenance programs was not a surprise.

In spite of the industry shortfalls described above, electric utilities have typically used unit costs
to provide order-of-magnitude estimates, define staffing levels, create resource-loaded
schedules, and/or support financial reporting requirements. Therefore, the above-described
methodology has proven adequate. However, as the focus shifts to measuring and comparing
performance, inconsistencies in the burdening of capital labor costs, challenges in disaggregating
the components of unit costs to arrive at a direct labor unit cost, and lack of transparency into the
number of units installed will:

e Preclude effective Performance Management (e.g.; use of fully-loaded unit costs
potentially masks productivity improvement or degradation, the inability to unitize
maintenance programs limits the monitoring of productivity to budget management, and
inconsistencies in the burdening of capital labor costs results in the need for more rigorous
“normalization” routines when comparing unit costs across electric utilities),

e Adversely affect management’s ability to assess the effectiveness of material procurement
policies, and

e Limit insights regarding the trade-offs in using in-house vs. hiring outside contractor
resources.

As we surveyed the industry, THESL was among a small percentage of electric utilities that are
addressing these issues.

THESL — Specific Perspective Regarding Unit Cost Methodology

THESL has taken some initial steps to bridge the gap between unit cost and performance
management by implementing a new “Asset Assembly Unit Structure” (“AAU”) for tracking unit
costs for in-house capital projects as a complement to “Unit Pricing Contract Management
System” (“UPCMS”) used for work performed by outside contractors. This change allows for the
(1) collection of labor and material cost information at the asset level (in contrast to the project or
work order level), (2) comparison of actual and budgeted unit costs on an on-going basis, and (3)
disaggregation of the components of unit cost to expand THESL’s view of performance. In other
words, THESL is disaggregating the components of unit cost to expand its view of performance
by separating labor from material, and removing financial loaders on labor to establish a direct
labor unit cost.

With respect to the four Maintenance Programs that comprised the scope of this effort, THESL
derived cost and unitized information from the vendor invoices, thus reflecting an accurate
depiction of unit cost. For maintenance work performed by THESL in-house staff, THESL
comports to the industry standard of not applying overheads to maintenance costs (only salary
burdened by statutory costs and benefits).
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Unit Cost Benchmarks

In reviewing the actual benchmarks, relative to a Peer Group Panel of 17 electric utilities spanning
the North American continent (see Section Il and Appendix B), fully “normalized” comparisons

place THESL in the second quartile in all but one asset category. Even without “normalizing” for
differences in regional costs, accounting practices, and a myriad of difficulty factors - see Section
Il and Appendix C - THESL’s position is still fairly strong: Two Asset Categories: Wood Pole and
Breaker, and One Maintenance Program: Pole Test and Treat slip slightly into the 3" quartile.

Table II-1: Fully Normalized Benchmark Comparisons

Quartile
Category / Program THESL Unit Cost Top 2nd 3 Bottom
3-YR Weighted Average
Wood Pole $7,434 X
UG Cable (XLPE) $96 X
OH Switches (Manual and Remote / Motor-Operated $21,062 X
Pole Top Transformer $11,761 X
Padmount / UG Transformer $21,454 X
Network Transformer / Protector $88,943 X
Breaker (SF6, QOil, and Vacuum) $85,242 X
Vegetation Management $2,111 X
Pole Test and Treat $18 X
Overhead Line Patrol $44 X
Vault Inspection $253 X

The seven asset categories represent approximately 60 percent of the maintenance capital
budget over the 2014 through 2016 period, and THESL spends approximately 50 percent of all
preventative and predictive maintenance costs on the four maintenance programs that comprised

this study.
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Summary

THESL is operating from a position of strength with respect to Unit Costs:

Fully normalized benchmark comparisons place THESL in a strong position (2" quartile
in all but one of the asset categories / maintenance programs reviewed as part of this
project),

Recent changes in the structures used by THESL to collect and maintain capital unit cost
information (i.e.; AAU) opens the door for improving the quality of estimates and the
managing of productivity, and

Methods currently in place to report and manage unit costs related to maintenance
programs comport to industry standards.
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SECTION Il = PROJECT APPROACH

In order to assess the Company’s methodology for deriving unit costs and perform benchmarking
comparisons of a pre-selected set of asset categories and maintenance programs, UMS Group
developed and executed the following work plan:

Figure IlI-1: Unit Cost Performance Assessment Overview

Project Initiation

Reviewand Presentation of

Evaluation Results

Key Tasks

Mobilized the Team / Started the Project Administered the Survey Presented Results
Conducted initial Targeted Interviews / Performed the Analysis
Workshops
Activities
Confirmed alignment on scope and Received completed data packages from Issued Final Report
schedule, firmed up project organization, THESL and each member of the Peer Group
defined key points of contact, established Panel
communication and reporting protocols, Applied “adjustors / normalizers” to the
and defined format, use and anticipated unit costs to enable an “apples to apples”
distribution of the Preliminary Findings comparison (refer to Appendix C, “Data
Report Normalization Process.”)
Formed the Peer Group Panel Tracked, trended, and compared unit costs
Developed the Survey Instrument across each of the asset categories and

maintenance practices
Received and reviewed requested Data and P

Information Determined THESL's position relative to the

. ) Peer Group Panel
Conducted targeted interviews and P

waorkshops to establish the context and Compared THESL's methodology for
baseline regarding (1) past and future calculating unit cost to that of other utilities
methodologies for calculating unit costs,

and (2) comparisons of unit costs to the

industry

From Project Initiation to the Presentation of Results, UMS Group applied several elements of its
proprietary and time-tested benchmarking and practices assessment methodology to
independently assess THESL'’s approach in deriving unit costs; and benchmark the fully loaded
unit costs of a representative cross-section of asset categories and maintenance programs. The

following discussion will expound on those aspects of our approach that contributed to our
achieving the level of objectivity and relevance committed to in our original proposal.

Peer Group Panel

The Peer Group Panel used for this study consisted of 17 electric utilities; namely:
e AES-IPL (Indianapolis, IN)
e AES-DPL (Dayton, OH)
e Ameren UE (St. Louis, MO)
e Baltimore Gas and Electric (Baltimore, MD)
e Detroit Edison (Detroit, MI)
e Dominion — VP (Richmond, VA)
o ENMAX (Edmonton, AB)
e FirstEnergy CEI (Cleveland, OH)
e Lansing Board of Water and Light (Lansing, MI)
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¢ Pacific Gas and Electric (San Francisco, CA)

e Portland General Electric (Portland, OR)

e Philadelphia Electric Company (Philadelphia, PA)

¢ SMUD (Sacramento, CA)

o SaskPower (Regina, Saskatchewan)

e Seattle City Light (Seattle, WA)

e Southern California Edison (Southern California including Los Angeles suburbs)
o Xcel Energy — MN (Minneapolis, MN)

In selecting the utilities that comprise this group, our goal was to provide comparisons that would
be relevant to an electric utility of THESL’'s size and complexity (and where there were
inconsistencies, apply industry-accepted normalization processes). Table IlI-1 illustrates THESL's
relative position across the myriad of factors considered in conducting like-for-like unit cost
comparisons. Though no two electric distribution systems / organizations are identical, THESL is
among the highest percentages within this Peer Group Panel in four of five factors that can
influence comparisons of fully loaded unit costs.

Table IlI-1: Distribution of Peer Group Panel across Difficulty Factors (including THESL)

Vegetation

Low

UG Utility Congestion
Low Medium

1 6

Population Density (Customers per Square KM)
Low (<25) Medium (25 to 100) High (>100)
2 4

External Factors

Low Medium
2 7

Weather / Climate

Mild Moderate

4

NOTES: The area shaded in red reflects the categorization of THESL in each category.

There are several instances where a utility has a large urban center and even larger rural areas
(e.g.; Xcel Energy, Ameren UE, and SaskPower). In these cases, we were able to collect data on
those districts that serve the larger population centers (i.e.; more closely approximating THESL’s
demographics).

10
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In considering other Province of Ontario electric distribution systems / organizations,
notwithstanding the recently formed Alectra Utilities,! THESL stands unique. Toronto city
ordinances, a higher cost of living, the amount of underground construction, greater volatility in
customer movements, amount of electric distribution assets, and population density, taken in
totality, suggested a more appropriate peer group for comparing unit costs, one that consists of
electric utilities operating in other regulatory environments / under other jurisdictions.

See Appendix B for more detail regarding the categorization of utilities in Table III-1.

Asset Categories and Maintenance Programs

As stated in Section | — Introduction, the study addressed unit costs for replacing seven categories
of assets and conducting four maintenance programs, based initially on a list prepared by THESL,
and then modified based on the availability of relevant unit cost information from the Peer Group
Panel:

Asset Categories

o Wood Pole Replacement

e UG Cable (XLPE)

e OH Switches (Manual and Remote / Motor Operated)
o Pole Top Transformer Replacement

e Padmount /UG Transformer Replacement

¢ Network Transformer / Protector Replacement

o Breaker Replacement (SF6, Oil and Vacuum)

Maintenance Programs

e Vegetation Management
o Pole Test and Treat

e Overhead Line Patrol

¢ Vault Inspection

In assessing the viability of these asset categories / maintenance programs to serve as a proxy
for THESL’s effectiveness and efficiency in performing work, UMS Group considered two
perspectives:

e Contribution to Capital Expenditures and Maintenance Spending: The seven asset
categories represent approximately 60 percent of the maintenance capital budget over the
2014 through 2016 period; and THESL spends approximately 50 percent of all
preventative and predictive maintenance costs in each year on the four maintenance
programs that comprised this study.

1 It may be appropriate to invite Alectra Utilities to join the Peer Group Panel in future benchmark studies, but only after the organizations around which this
organization has formed fully integrate their business practices and accounting processes. Given that the merger was not compete until January 31%, 2017, the
time frame for this study (2014-2016), and our view that a 3 to 5-year time frame to complete these types of transformations is reasonable, we felt it appropriate
to hold off on including Alectra Utilities in this effort.
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¢ Impact on Reliability: UMS Group has conducted several reliability-related assessments
over the past 10 years (ranging from reviewing system performance to adjudging response
during major storm events, see Appendix E). In conducting these assessments, the
primary areas of concern include vegetation management, equipment failures,
underground facilities, and the overall conduct of inspection, test and maintenance
programs, all of which the seven asset categories and four maintenance programs that
comprised this study are covered.

It is therefore our view that any conclusions around performance resulting from benchmarking or
trending the unit costs of these seven asset categories and four maintenance programs are
reflective of THESL’s operating performance.

Survey Instrument

UMS Group originally identified 20 electric utilities for inclusion in the Peer Group Panel, requiring
12 to assure a valid sample size on which to make meaningful comparisons. We were successful
in soliciting the participation of 17, thus enhancing the veracity of the results. The Survey
Instrument itself (see Appendix F) consisted of three tabs:

e Unit Costs for years 2014 through 2016, requesting the fully loaded installation, test, and
inspection costs and number of assets installed / test and inspections conducted for each
asset category and maintenance program. We averaged the responses were across the
three-year period (weighted by number of replacements, inspections and / or tests each
year) to “smooth out” the year-to-year fluctuations that are likely to occur in the course of
executing an annual capital investment and the maintenance-spending portfolio.

e Accounting, requesting (1) brief descriptions of each electric utility's method for
determining unit costs, (2) listings of costs (in addition to direct labor and material) that
were included in the reporting of costs (in-house work), (3) listings of costs included for
contracted work, and (4) the bases for the accounting of these costs (i.e.; GAAP or IFRS).
This information was then used to inform the “Pre-Analysis Adjustors” phase of the
normalization process (i.e.; account for the different methods used to apply indirect and
overhead costs to capital projects), briefly described below and further expanded upon in

Appendix C.

e Local Factors, providing a listing of any technical, legislative, regulatory and bargaining
unit constraints / mandates (referred to as “external factors”) that dictate specific practices
to be employed in performing work that could have cost ramifications. This information
informed the “Full-Scale” phase of the normalization process briefly described below and
further expanded upon in Appendix C.

THESL first reviewed and tested the survey instrument, after which UMS Group issued it to each
of the electric utilities that agreed to participate in this study. As the completed surveys were
returned, UMS Group reviewed the responses and reached out to the respondents as necessary
to resolve any apparent outliers and/or address areas where there appeared to be confusion.
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Practices Assessment

UMS Group met with several organizations within THESL (e.g.; Design and Construction,
Planning and Standards, Enterprise Project Management and Development, Engineering, and
Regulatory and Finance) to gain insights and perspective regarding its practices (past, current
and future state) to derive unit costs. We used a variety of sources to compare this input with
practices in use across the industry (summarized in Section IV-Summary of Results); namely:

¢ Insights gleaned from the Peer Group responses in the Accounting Tab of the Survey
Instrument, augmented by follow up conversations to clarify / lend context to expressed
points-of-view,

o Feedback from electric utilities that are part of our Global Learning Consortia (the focus of
which includes benchmarking and the sharing of practices to improve performance and
reduce costs), most notably the International Distribution Asset Management Study
(IDAMS), International Transmission Operations and Maintenance Study (ITOMS), and
International Distribution Benchmark Consortium (IDBC), and

e UMS Group knowledge gleaned from routinely working with over 40 to 50 electric utility
organizations on an annual basis.

Benchmarking

UMS Group applied its methodology and a tailored work plan to meet THESL'’s specific objective
to benchmark unit costs across seven asset categories and four maintenance programs. Data
provided by the previously described Peer Group Panel (see Appendix B) established THESL's
position with respect to efficiency (cost); and we conducted practices interviews to lend context
to these comparisons. In so doing, we were able to ascertain THESL’s position relative to the
Peer Group Panel, and further inform our views regarding THESL’s methodology to calculate unit
costs.

The benchmarking process itself consisted of three steps:

o Data Collection and Analysis: As each electric utility indicated its willingness to participate
in the Peer Group Panel for this effort, UMS Group transmitted the survey instrument,
configured to ensure consistent responses (i.e.; the questions were tightly structured) and
support the “normalization” process (allow for valid comparison of fully-loaded unit costs).
In concert with sending the survey instrument, UMS Group provided “real time” instruction,
and over time, conducted follow-up sessions to track progress, provide clarification and
address any questions that might arise. THESL was the initial recipient of the Survey Tool,
enabling the identification and remediation of any unanticipated areas of confusion /
ambiguity / difficulty in completing the data package; and thus, increasing the likelihood of
a valid comparison with the Peer Group Panel. As the surveys were completed, UMS
Group performed a validation check for data quality, thus increasing the overall credence
of the results. As UMS Group detected instances of potential misinformation, omissions,
or anomalies it contacted the respondent and resolved any underlying issues.
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Assure an “Apples-to-Apples” Comparison: The initial formation of a Peer Group Panel
represents the first step in assuring valid unit cost comparisons. Table IlI-1 provides a
view of this group relative to five areas that can affect performance (i.e.; Vegetation, UG
Utility Congestion, Population Density, External Factors and Weather Climate). There was
not a perfect fit for the 17 electric utilities across all five areas, though each member of the
peer group panel was “compatible” with THESL in several of these areas (but, none in all
of them). UMS Group developed data normalization routines to account for any remaining
gaps, enabling valid comparisons of fully loaded unit costs (acknowledging that directional
accuracy rather than precision is the acceptable standard in conducting such
comparisons). Unique to this project was the use of a phased approach to data
normalization. We started with raw_comparisons (accounting for the conversion from
imperial to metric units and US to Canadian dollars), then applied pre-analysis adjustors
(accounting for regional cost factors and the different methods used by electric utilities in
burdening unit costs with indirect and overhead costs), and ended with full scale
normalization (adjusting for the difficulty factors presented in Table 1ll-1). Addressed in
more detail in Appendix C, this staged approach provides transparency to the process of
data normalization, deemed appropriate given the wide range of factors that can affect
these comparisons.

Present the Results: UMS Group presented THESL'’s position relative to the Peer Group
Panel median at each of the three phases of normalization (refer to Table IV-1).
Recognizing that some might prefer more delineation in the ranking, we also provided a
more expansive presentation of THESL’s position relative to each member of the Peer
Group Panel for the fully normalized scenario in Appendix G.
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SECTION IV - SUMMARY OF RESULTS

The following discussion summarizes the results of an approach that

Utilized UMS Group’s proprietary and time-tested benchmarking and practices
assessment methodology,

Drew upon our extensive cost and service level database and best practices library,
Analyzed input from a survey instrument administered to the Peer Group Panel, and

Captured insights and perspectives from key management staff within the THESL
organization.

Assessment of THESL’s Unit Cost Methodology

As a precursor to assessing THESL’s Unit Cost Methodology it is important to reemphasize that
though a simple concept to grasp, there is enough evidence to suggest that the reporting of unit
costs for benchmarking across electric utilities is complex:

Past applications of unit costs have not necessarily been part of a performance
management/ improvement process; rather used to provide order-of-magnitude estimates
(with no feedback loop to actual execution), and/or support some form of financial
reporting (not necessarily linked to managing worker productivity or project / program
execution). Further, current data collection processes for cost are heavily biased towards
supporting basic finance and accounting functions, and are generally not conducive to
providing the necessary granularity (from an operations perspective) to manage costs at
the project or program level. The results of the Peer Group Panel Survey validated this
point, as only half of the respondents were able to differentiate among the different types
of UG cable and breakers, or separate UG network transformers from network protectors
(some utilities even encountered challenges in integrating units installed with dollars
spent).

Practices regarding the burdening of capital labor costs are inconsistent across the
industry (e.g.; the industry treats training, meetings, conferences, and A&G, and AFUDC
| CWIP costs differently), rendering use of publicly available information to conduct such
comparisons, marginally useful.

Maintenance program costs are not always unitized or traceable back to actual
installations. Rather, electric utilities often manage them as programs with budgets based
on historical spending patterns with little, if any visibility on units inspected, tested or
maintained.

Therefore, any industry comparisons of unit costs across electric utilities will require some degree
of normalization. However, internal trending through application of a consistent methodology can
be an integral part of any electric utility’s internal performance management program by tracking
changes in performance related to project / program execution.
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In assessing THESL’s approach to unit costing, it is our view that THESL is in line with the
industry, noting the following as the bases for this statement:

Asset Cateqgories: THESL is transitioning from an approach that mirrors (in concept) that
which is in effect across the industry to one that will provide even more granularity and
transparency in measuring performance. In responding to the survey that drove this effort,
THESL aggregated fully loaded unit costs for each asset class within a project (referred
to as a “data point”). It then removed outliers (i.e.; those data points that fell within the
lower decile and upper decile of the full range of data points), and calculated the average
value of all remaining data points (reflecting a combination of in-house and outside
contractor costs). This approach was necessary for the following reasons:

o The structure used to track and maintain unit cost estimates (referred to as the “LU
/ MU” structure where “LU” signifies “Labor Units” and “MU” signifies “Material
Units”) lacks sufficient granularity to facilitate traceability of actual costs charged
against specific types of assets and repetitive activities during project execution.
THESL has since implemented a revised work breakdown structure complete with
an “Asset Assembly Unit” structure (“AAU”) to capture average costs incurred on
repetitive activities. This effort will include specific type of assets that, for internally
executed planned capital work, will (1) facilitate an improved feedback loop
between budgeted and actual costs for estimated units, and (2) isolate the wrench
time component in an activity to better analyze the controllable drivers of field
productivity.

o The “Unit Pricing Contractor Management System” (“UPCMS”) used to estimate,
track and invoice work performed by outside contractors does not facilitate a view
of the actual direct labor costs for completed units of work. .

Maintenance Programs: For work performed by external contractors, THESL extracted
unit costs directly from the vendor invoices. Consistent with established industry practices,
any in-house labor costs assigned to maintenance programs are not burdened by
overheads (i.e.; only statutory costs and benefits are applied).

Benchmarking of THESL’s Unit Costs

In accordance with the approach outlined in the previous section, UMS Group benchmarked
THESL'’s Unit Costs at each of the pre-established checkpoints:

Raw Comparisons (“Median” in Table IV-1), reflecting the conversions from imperial to
metric units and US to Canadian dollars, and a few adjustments to the original asset
categories / maintenance programs to facilitate Peer Group comparisons (e.g.; combining
Network Transformers with Network Protectors),

Pre-Analysis Adjustors (“Median 1” in Table IV-1), adjusting for regional cost variances
and accounting for the different methods used by electric utilities in applying indirect and
overhead costs to unit costs, and
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e Full-Scaled Normalization (“Median 2” in Table IV-1), incorporating commonly incurred
“difficulty factors” (e.g.; Population Density, UG Utility Congestion, External Factors,
Weather/Climate, and Vegetation) to further refine the benchmarking process.

Table IV-1 provides an encapsulated summary of THESL’s unit costs (reflecting a three-year
average through 2016), as compared to the Peer Group median at each of these checkpoints.
The red shading reflects the one asset category with unit costs significantly higher than the Peer
Group Median, and the yellow shading highlights two asset classes (Wood Pole Replacement
and Breaker Replacement) and one maintenance program (Pole Test and Treat) where THESL'’s
unit costs are marginally higher (within 10 percent) than that of the Peer Group Median. So, on
balance, THESL compares favorably with the Peer Group Panel.

Table IV-1: THESL and Peer Group Panel Comparisons

| units | THESL | Median | Median1 | Median2
Asset Categories
Wood Pole Replacement Each S 7,434 | S 7,372 | $ 7,438 | $ 7,665
UG Cable Replacement-XLPE per Meter S 96 | S 9% | S 9% | $ 98
OH Switches Replacement Each S 21,062 | S 21,590 | $ 22,269 | S 23,451
Pole Top Transformer Replacement Each S 11,761
Padmount / UG Transformer Replacement Each S 21,454 | $ 21,491 | $ 21,645 | S 23,479
Network Transformer / Protector Replacement Each S 88,943 | S 89,254 | $ 87,991 | $ 95,369
Breaker Replacement Each S 85,242 | S 85,228 | $ 85,128 | $ 92,938
Switchgear Replacement Each $ 1,529,625 Note 1 Note 1 Note 1
Maintenance Practices
Vegetation Management perLineKM | $ 2,111 | S 3,739 | $ 3,792 | S 3,965
Pole Test and Treat Each S 18 | S 17 | $ 19| S 19
Overhead Line Patrol per LineKM | $ 44 | S 44 | S 47| S 47
Vault Inspection Each S 253 (S 253 | $ 261 |$ 272

We provide a more detailed presentation of these results in Appendix G.

Implications of the Study

In reviewing our assessment of THESL’s Unit Cost methodology, the subsequent benchmarking
across seven asset categories and four maintenance programs, and taking stock of industry
practices, additional assertions apply:

e The asset categories and maintenance programs selected by THESL represent a valid
proxy for trending its performance.

e Within these asset categories and maintenance programs, continued refinement is called
for in the reporting, collecting and synthesizing of cost and installation data, particularly as
the industry drives to adopt unit costing as a means for trending and comparing
performance.
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The industry (particularly in North America and certainly in the US) has not matured to the
point where (1) common methodologies exist in deriving unit rates, or (2) managing unit
rates is a conscious part of any performance improvement programs.

Benchmarking is directionally accurate in identifying opportunities for improvement and/or
validating current cost and service levels. In applying this methodology to unit costs,
absent detailed specifications regarding their calculation (which were developed for this
study but not practical when conducting less rigorous comparisons of publicly available
data), there are a wide array of variables to consider such an effort difficult.
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Appendix A — Supporting Material

UMS Group used the following THESL provided information and data to support the study:

Unit Cost Survey — THESL September 5, 2017 (THESL Response to Unit Cost and
Accounting Tabs on the Survey Form)

2-AMPCO-3 Table of Costs

2015-2019 Programs to Asset Category Mapping_V2_20170801 (Capital Program
Tracker)

Capital UC Methodology (Capital Unit Cost Methodology-Power Point Presentation)
Interrogatory Response-AMPCO (1-AMPCO-3 filed May 27, 2016)
Maintenance Practice

SAIFI SAIDI 2012-2016 (2012-2016 SAIFI SAIDI by Cause Code with and without MED for
Lines and Stations)

SAP Asset Class Mapping Extract 08082017 )Master Spreadsheet of Distribution Assets)
THESL-Reply Argument (EB-2014-0116 pages 66 through 68 13398-2009 19208026.4)

THESL LTR Affidavit of A. Rouse 20150116 (THESL Custom Incentive Rate Application
(EB-2014-0116 dated January 16, 2015)

THESL Response AMPCO Motion Settlement 20170121 (THESL Custom Incentive Rate
Application (EB-2014-0116 dated January 21, 2015)

THESL SUB AMPCO Affidavit of M. Walker dated January 13, 2015 (THESL Responses to
motions filed by Energy Probe and AMPCO on December 22" and 31%, 2014)

UMS Info Request Response 2017-09-15 (Estimated Labor % per Unit by Asset Class —
Capital / Regulated Safety Training, and Employee Fringes)

Unit Cost Local Factors (THESL Response to Local Factors Tab on the Survey Form)

Unit Costs for Benchmarking Study — Maintenance (VM, Pole Testing, OH Line Patrol and
IR Screening, OH Switch Maintenance, and UG Vault Inspection 2014 through 2019)

Whitepaper Adoption of IAS16 PPE Engineering and Admin Reclassification 2010-04-03
(“EAR” Version V5.7-Final dated July 30, 2010)
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Appendix B — Peer Group

The Peer Group Panel used for this study consisted of 17 electric utilities; namely:

e AES-IPL (Indianapolis, IN)

o AES-DPL (Dayton, OH)

e Ameren UE (St. Louis, MO)

e Baltimore Gas and Electric (Baltimore, MD)

e Detroit Edison (Detroit, MI)

e Dominion — VP (Richmond, VA)

¢ ENMAX (Edmonton, AB)

e FirstEnergy CEI (Cleveland, OH)

e Lansing Board of Water and Light (Lansing, MI)

e Pacific Gas and Electric (San Francisco, CA)

e Portland General Electric (Portland, OR)

e Philadelphia Electric Company (Philadelphia, PA)
¢ SMUD (Sacramento, CA)

o SaskPower (Regina, Saskatchewan)

e Seattle City Light (Seattle, WA)

e Southern California Edison (Southern California including Los Angeles suburbs)
o Xcel Energy — MN (Minneapolis, MN)

In selecting the utilities that comprise this group, we strove to provide results based on
comparisons that would be relevant to an electric utility of THESL’s size and complexity (and
where there are inconsistencies, apply industry-accepted normalization processes — see
Appendix C). Table B-1 illustrates THESL's relative position across the myriad factors that need
to be considered in conducting like-for-like unit cost comparisons of Electric Distribution
Companies; and though no two Electric Distribution Systems / Organizations are identical, THESL
is among the highest percentages within this peer group for four of five factors that can influence
comparisons to unit costs.
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Table B-1: Distribution of Peer Group Panel across Difficulty Factors (including THESL)

Vegetation

Low

UG Utility Congestion

Low Medium

1 6

Population Density (Customers per Square KM)

Low (<25) Medium (25 to 100) High (>100)
: :
External Factors
Low Medium
2 7
Weather / Climate
Mild
4

NOTE: The area shaded in red reflects the categorization of THESL in each category.

The following extracts were used to categorize the Peer Group utilities in terms of Vegetation:

Figure B-1: US Vegetation Density
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Figure B-2: Canadian Vegetation Density

In addition, with respect to Weather / Climate:

Figure B-3: North American Climate Map
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The External Factors rating reflected responses to our queries regarding applicability of an array
of factors that have an adverse effect on field productivity. Based on the responses, an
assessment of the level of difficulty confronting each utility was made (high, medium or low).

Table B-2: Summary of External Factors Ratings

Cost Impact Category THESL A B C D E F G H I J K L M N o] P Q
Excessive Travel Time X X X X X X X X X X X X X X X
Road restrictions which limit working hours X X X X X X X X X X X X X X X X
High water table X X X X X X X X
Working next to energized lines (requiring dedicated X X M M X M M M X X X X M M X X X
observer, gloves, etc.)
R.equlrements to perform work off hours (i.e., X X M X X M M X M X X M M X X X
night/weekend)
Changed standards requiring rebuilds rather than like:
. X X X X X X X X X X
for-like (i.e., clearances)
Excessive switching requirements (i.e., to isolate on
. N X X X X X X X X X

dual radial construction)
Shoring requirements for UG work X X X X X X
Limitations on tree trimming (e.g.; unusually tight X X X M X M X M M X X X
clearances)
Prior use of lead cables X X X X X
High fault currents (impacting equipment sourcing) X X X X X X X X X X X
Paid duty for police presence on public roads X X X X X X X X X X X X X X X
Extensive use of submersible transformers X X X X
Environmental regulations X X X X X X X X X X X
Insufficient IT Enablement X X
Union Work Rules X X X
City t i ts (i.e., t

ity consent requirements (i.e. customer M M M X X M X X X X X X M M X X X
notification, restoration, progressive clean-up, etc.)

tevelf Difficultv- dum]Medt - ! dum]Medt

NOTE: The “alpha” designations are applied to mask the identity of any specific utility in the Peer Group Panel (a commitment that must be
adhered to throughout the process, as guarantees of confidentiality were required to garner their participation in the study).
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In addition, the following table substantiates the groupings (High, Medium and Low) of the Peer
Group Panel based on Population Density.

Table B-3: Peer Group Panel Population Density

Service .
Peer Group Panel I(\:Iumber of Territory Popula.tlon
ustomers (Sq. KM) Density

AES-IPL 480,000 1,368 351.0
AES-DPL 520,000 6,000 86.7
Ameren UE 1,200,000 113,183 10.6
Baltimore Gas and Electric 1,250,000 5,957 209.8
Detroit Edison 2,200,000 20,000 110.0
Dominion VP 2,600,000 77,700 33.5
ENMAX 850,000 1,087 782.0
FirstEnergy CEIl 700,000 4,403 159.0
Lansing Board of Water and Light 100,000 130 769.2
Pacific Gas and Electric 16,000,000 181,300 88.3
Portland General Electric 862,000 10,360 83.2
Philadelphia Electric Company 1,600,000 5,439 294.2
Sacramento Municipal Utility District 625,000 1,431 436.8
SaskPower 522,000 651,000 0.8
Seattle City Light 425,000 342 1,243.1
Southern California Edison 15000000 130000 115.4
Toronto Hydro 761,000 630 1,207.9
Xcel Energy 2,500,000 17,066 146.5

NOTE: Though the normalization process is designed to account for differences in key variables (of which Population
Density is one), a review of Table B-3 identifies three utilities whose population density is excessively low (SaskPower,
Ameren UE and Dominion VP) in comparison to the Peer Group Panel. Removing them from the sample does not change
Toronto Hydro’s position within the respective quartiles.

The categorization of UG Utility Congestion (High, Medium and Low) was based on each utility’s
response to a direct inquiry from UMS Group.

Other Utilities Serving the Province of Ontario

In establishing the Peer Group Panel, there is rationale for defining a peer group outside of the
other utilities that serve the Province of Ontario (as the peer group determines the comparative
position with respect to unit costs). First, from purely a demographic perspective, the City of
Toronto ranks among the more urban in North America, and as with all predominantly urban
electric utilities, they deal with several unique cost drivers, including:

o City ordinances that impact the conduct of work (e.g., restrictions on work hours and
additional police/traffic control), logistics that limit access of vehicles and work teams to
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the work site (e.g.; traffic flow considerations and congestion), and system design (e.g.
fully enclosed substations with due regard to external appearances and limits on use of
overhead construction)

Higher cost of living which leads to higher wage structures and a noted increase in
overheads (offices and other facilities)

Complex underground construction related to secondary networks (e.g.; limited access,
possible interference with other underground utilities, underground cable through concrete
duct banks, increased number of feeder ties and back-feed capability, and increased need
for technology to provide more automation).

More volatility in customer movements causing a higher number of turn-on/turn-offs.

Consistent with these factors, notwithstanding the recently formed Alectra Utilities, THESL stands
unique among the other Ontario LDCs. The following charts illustrate THESL'’s relative standing
to other Ontario utilities, looking at customer density, amount of installed assets, and comparison
to other predominantly urban electric distribution companies.

Population Density

At a customer density of 1,208 customers per square kilometer (as compared to the
Ontario utility average of 293), THESL’s unit costs are impacted by the requirements for
larger and more complex service points, and the sheer volume of traffic and congestion
related to high density areas.

Figure B-4: Customer per KM? (Comparison with other Ontario LDCs)

(
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Installed Distribution Assets

As THESL serves a significantly larger number of customers (10 times that of the
Provincial average), they are among the top 3 in terms of fixed assets per customer (i.e.;
more assets to maintain and ultimately replace on a per customer basis).

Figure B-5: Installed Distribution Assets (Comparison with Ontario LDCs)

=

,,,,,

Urban Population Density

Narrowing the view to Electric Distribution Companies serving only urban customers,
THESL is at the far end of the scale; and is the second largest in total number of
customers.

Figure B-6: Customers per Urban KM?

Note: Includesonly Ontario utilities with 100% Urban customers

The uniqueness among LDCs is always an issue when conducting comparative analyses (i.e.;
the need for normalizing the inputs). However, in this instance, the sheer magnitude and scope
of the differences in customer density, system configuration, and number of installed assets,
combined with the external factors that are typically intensified in large urban areas, presents
THESL as an outlier relative to all the other Ontario LDCs. Therefore, we have established a peer
group that presents a more compatible view of these differentiating factors, thus facilitating a more
valid comparison of unit costs.
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Appendix C — Unit Cost Benchmarking Normalization

Prior to conducting comparative analyses with the Panel Group Panel (see Appendix B), it was
necessary to “normalize” the unit cost performance across all participating electric utilities. The
selection of the panel accounted for key criteria to facilitate proper comparisons (e.g.; mix of urban
and rural centers, cross-section of public and investor-owned utilities, with minor exceptions
climate and number of customer served, existence of an underground network, and externally
imposed mandates / constraints that affect productivity). Yet no two electric utilities or the specific
factors that affect their costs are ever identical - thus, the need to “normalize.”

Defining the “Normalizing” Variables
For this study, we established two categories of variables:
e Cost-Related Variables:

— Regional Cost Differences (applying regional cost adjustors based on average
wages in each of the major cities that comprise the Peer Group Panel)

— Accounting Practices (relating to the handling of indirect costs and overhead
allocations viz a viz unit costs for asset replacements and / or the conduct of
maintenance practices.

o Difficulty Factors, acknowledging that system and city-specific demographics play a role
in worker productivity:

— Population Density (potentially impacts accessibility, increases awareness of
public safety, and creates added distractions during the performance of work),

— Underground Utility Congestion (increases the propensity for third-party damage
and accounts for the impact of tight spaces, both factors that can contribute to the
slowdown of work),

— External Factors (accounts for varying degrees of technical, legislative, regulatory
and bargaining unit constraints / mandates that dictate the specific practices to be
employed in performing work, many of which inhibit the flow of work),

— Weather, (accounts for the differences between harsh and temperate climates and
their impact on productivity), and

— Vegetation (besides the direct correlation to one of the maintenance programs
being benchmarked, accounts for the challenges that increased vegetation might
pose in gaining access to critical assets).
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Applying the “Normalizing” Variables

In applying these variables, we instituted a three-phased approach, thereby availing the reader
total transparency to the comparisons at three major junctures of the process.

Scope

Deliverables

Figure C-1: Three-Phased Data Normalization Process

Phase 1 Phase 2 Phase 3
Raw Comparisons Pre-Analysis Adjustors Full Scale Normalization

Converted to metric systemand SCAD Ensured an “apples-to-apples” Applied Difficulty Factors (described above)
comparison viz a viz application of

wage adjustors and reconciliation of

indirect and overhead costs

Standardized actual unit costs (i.e.;
combined and/or apportioned out unit
costs based on level of detail available
to support comparisons

Comparison Charts adjusting for wage
adjustors and reconciliation of indirect
and overhead costs

Comparison Charts adjusting for above
listed difficulty factors

Raw Comparison Charts presuming
similarities among the Peer Group
Panel

Raw Comparisons (Phase 1) involved, where appropriate, the conversion from imperial
to metric units and US to Canadian dollars. As we opted to adopt a three-year average
(2014 through 2016), the conversion rate of $US to $CDN at the end of each year was
applied (accounting for the ever-changing conversion rate over the three-year period).

Pre-Analysis Adjustors (Phase 2) involved the application of regional cost adjustors and
accounting for the different methods used by electric utilities to apply indirect and
overhead costs to unit costs.

Table C-1 illustrates the derivation of regional cost adjustors, sources for which include
the Board of US Labor Statistics and, for Canada, individual governmental provincial
websites. Using “average wage” as a proxy, we decreased the unit costs at electric utilities
with regional costs higher than THESL (i.e.; ENMAX, Pacific Gas and Electric and
Southern California Edison) and increased all others (except Seattle City Light, which is
on a par with THESL), these changes all proportionate to their variance from the average
wage for Toronto.
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Table C-1: Regional Cost Adjustors

Peer Group Panel Average Wage Factor Adjustment

AES-IPL S 58,082 0.74 1.35
AES-DPL ] 58,627 0.75 1.34
Ameren UE S 59,818 0.76 1.31
Baltimore Gas and Electric S 68,101 0.87 1.15
Detroit Edison S 63,860 0.82 1.23
Dominion VP S 60,896 0.78 1.29
ENMAX ] 104,410 1.33 0.75
FirstEnergy CEl S 59,830 0.76 1.31
Lansing Board of Water and Light S 58,962 0.75 1.33
Pacific Gas and Electric S 94,438 1.21 0.83
Portland General Electric S 66,910 0.85 1.17
Philadelphia Electric Company S 66,452 0.85 1.18
Sacramento Municipal Utility District S 67,816 0.87 1.15
SaskPower S 89,431 1.14 0.88
Seattle City Light ] 78,492 1.00 1.00
Southern California Edison S 102,400 1.31 0.76
Toronto Hydro ] 78,280 1.00 1.00
Xcel Energy S 68,212 0.87 1.15

Average Adjustment 1.13

NOTE: We made adjustment indicated in Table C-1 to the labor component of Unit Cost,
assuming the following split between labor and non-labor costs

Table C-2 Labor and Non-Labor Cost Split

Asset Category / Maintenance Program Labor Costs Non-Labor Costs
Wood Pole Replacement 60% 40%
UG Cable Replacement 50% 50%
OH Switches Replacement 40% 60%
Pole Top Transformer Replacement 50% 50%
Padmount / UG Transformer Replacement 50% 50%
Network Transformer / Protector Replacement 40% 60%
Breaker Replacement 40% 60%
Vegetation Management 70% 30%
Pole Test and Treat 70% 30%
Overhead Line Patrol 70% 30%
Vault Inspection 70% 30%

In further adjusting for the differences in Accounting Practices, we queried each of the
electric utilities as to what non-direct labor and material were and were not included in the
unit costs, distinguishing between utility and outside contractor-performed work. Table C-
3 illustrates the differences across the Peer Group Panel.
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Table C-3: Composition of Unit Costs
(In addition to Direct Labor and Material)

Design and Permitting Costs X X X X X X X X X X X X X X X X X X

Project Management / X X X X X X X X X X X X X X X X X X
Supervisory Costs

Other Project-Related Costs X X X X X X X X X X X X X X X X X X
(e.g.; Fleet and Warehousing)

Other Labor-Related Costs X X X X X X X X X X X X X X X X

(e.g.; Training, Meetings and

Conferences)

Employee-Related Costs X X X X X X X X X X X X X X X X X X
(Benefits, Pensions and

Bonuses)

Divisional Administrative and X X X X X X X X X
General Costs

AFUDC/ CWIP X X X X X X X X X X X X
Adjustment Factor 1.0 1.02 0.95 0.95 1.0 1.02 1.02 0.95 0.95 0.95 1.02 1.0 1.02 1.0 0.95 0.95 1.02 1.0

The adjustment factors, ranging between 0.95 and 1.02, reflect comparisons with THESL
(i.e.; those with more categories in their Unit Costs calculation than THESL were reduced
by five percent; and those with fewer categories in their Unit Costs calculation than THESL
were increased by two percent). There was no noted difference in applying loaders to work
performed by outside contractors.

e Full-Scale Normalization (Phase 3) applied the above described difficulty factors in
further normalizing unit costs across all 18 participating electric utilities. Table C-4
provides the bases for these adjustments.

Table C-4: Full Scale Normalization

Impact High / Medium/ Low High / Moderate / Low High / Medium / Low Mild / Moderate / Harsh High / Medium / Low
Source of Impact Assessment Table B-3 Peer Group Survey Table B-2 Figure B-3 Figures B-1and B-2
AES-IPL High High Medium Moderate Low
AES-DPL Medium Low Medium Moderate Low
Ameren UE Low Moderate Low Meoderate Low
Baltimore Gas and Electric High High High Moderate Medium
Detroit Edison High Moderate Medium Moderate Low
Dominion-VP Medium Moderate Medium Mild High
ENMAX High Moderate Medium Harsh Low
FirstEnergy-CE| High High High Moderate Medium
Lansing Board of Water and Light High Moderate Low Moderate Low
Pacific Gas and Electric High High High Mild Medium
Portland General Electric Medium High High Moderate Medium
Philadelphia Electric Company High High Medium Moderate High
Sacramento Municipal Utility District High High High Mild Medium
SaskPower Low Moderate Medium Harsh Low
Seattle City Light High High High Moderate Medium
Southern California Edison High High High Mild Low
Toronto Hydro High High High Moderate Medium
Xcel Energy High High High Harsh Low
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In addition, Table C-5 outlines the framework used in applying these normalizing factors.

Table C-5: Difficulty Factor Scoring Criteria

Domain Weighting Metric Source Ordinal Ranking
Assignment

Population Density 20% Customers per KM? translated Table B-3 High: 6
to High / Medium Low Medium: 5

Low: 4

UG Utility Congestion 20% High / Moderate / Low Peer Group High: 6
Survey Medium: 5

Low: 4

External Factors 20% High / Medium /Low Table B-2 High: 6
Medium: 5

Low: 4

Weather / Climate 20% Harsh / Moderate / Mild Figure B-3 High: 6
Medium: 5

Low: 4

Vegetation 20% High / Medium / Low Figures B-1 and | High: 6
B-2 Medium: 5

Low: 4

In applying the domain rankings to specific Asset Categories and Maintenance Programs,
it is important to note that depending on the operating environment for each category /
program, not all the domains in Table C-5 applied. Tables C-6 and C-7 account for this
further refinement to the normalization process.

Table C-6: Domain Applicability Matrix by Asset Category / Maintenance Program

Domain
Operating Asset Category /
Environment Maintenance Program Population UG Utility External Weather/ = Vegetation
Density Congestion Factors Climate
Overhead (OH) Wood Pole X X X X

OH Switch
Pole Top Transformers
Breaker

Pole Test and Treat
OH Line Patrol

Underground (UG) UG Cable X X X X
Padmount / UG
Transformer

Network Transformer /
Protector

Vault Inspection

Vegetation Vegetation Management X X X
Management
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Table C-7: Full-Scale Normalization Factors (by Domain and Operating Environment)

Population | UG Utility External | Weather/ . OH Adjustment UG Adjustment VM Adjustment
Peer Group Panel . . N Vegetation
Density | Congestion |  Factors Climate Score Factor Score Factor Score Factor

AES-IPL 6 6 5 5 4 20 1.09 22 1.04 14 1.13
AES-DPL 5 5 5 5 4 19 1.14 20 1.13 14 1.13
Ameren UE 4 5 4 5 4 17 1.23 18 1.22 13 1.19
Baltimore Gas and Electric 6 6 6 5 5 22 1.00 23 1.00 16 1.00
Detroit Edison 6 5 5 5 4 20 1.09 21 1.09 14 1.13
Dominion VP 5 5 5 4 6 20 1.09 19 1.17 15 1.06
ENMAX 6 5 5 6 4 21 1.05 22 1.04 15 1.06
FirstEnergy CEl 6 6 6 5 5 22 1.00 23 1.00 16 1.00
Lansing Board of Water and Light 6 5 4 5 4 19 1.14 20 1.13 13 1.19
Pacific Gas and Electric 6 6 6 4 5 21 1.05 22 1.04 15 1.06
Portland General Electric 5 6 6 5 5 21 1.05 22 1.04 16 1.00
Philadelphia Electric Company 6 6 5 5 6 22 1.00 22 1.04 16 1.00
Sacramento Municipal Utility District 6 6 6 4 5 21 1.05 22 1.04 15 1.06
SaskPower 4 5 5 6 4 19 114 20 1.13 15 1.06
Seattle City Light 6 6 6 5 5 22 1.00 23 1.00 16 1.00
Southern California Edison 6 6 6 4 4 20 1.09 22 1.04 14 113
Toronto Hydro 6 6 6 5 5 22 1.00 23 1.00 16 1.00
Xcel Energy 6 6 6 6 4 22 1.00 24 0.96 16 1.00

Average Adj 1.07 1.07 1.07

Tables C-8 through C-10 present the outputs of the three-phased approach to
normalization across the seven asset categories and four maintenance programs, noting
that the Peer Group Panel is intentionally masked to comply with our commitment
regarding the confidential handling of this information.

Table C-8: Raw Comparisons — Phase 1
(Metric and Canadian Dollar Conversion)

Asset Category Unit A B C D E F G H I 1] K L M N o P a
‘Wood Pole Replacement Each 5 6190|S 5552|% 58578 5229|% 4801 |5 7567 |5 7533|5 5174|$ 7452|S5 7233 |5 7286|S 7964 |5 7B4B|S 7457|% 77625 73105 7548
UG Cable Replacement (XLPE) Meter 5 72|% 78 |5 84|38 775 Ll 923 96 |5 955 101)% E1E 90 |5 B E EdE 98 |5 97 |5 885 100
OH Switch Replacement Each 5 27,456 | % 21,086 |5 19,095 5 18,2825 21,574 |5 21,786 |5 23,278 |5 21,605 |5 16,813 |5 17,762 | $ 20,755 | S 23,795 % 26,310 | & 22,300 |5 22,433 |5 18,929 | 5 24,154
Pole Top Transformer Replacement Each 5 7006|% 809 |5 7412(5 B093|5 B157 |5 93005 12576 |5 7,491 |5 10,166 |5 12,043 |$ 7,285 |5 12435(%5 13683 |5 85275 8326 (5 10,358 |5 8777
Padmount / UG Transformer Replacement Each 5 19,684 | S 18,239 | § 18,938 | 18612 |6 19,475 |5 19,300 | § 22,375 |5 18,689 | § 21,691 |5 21,855 | § 21,738 S 23,025 |5 24,610 | § 21,670 | $ 17,452 | § 21,529 [ § 21,910
Network Transformer / Protector Replacement |  Each $ 81,811 % 80,098 |$ 79,766 | 72,128 |5 B1,871 | S 73,024 |5 92465 |5 72,905 | $ 91,423 | S 86,034 | $ 89,565 | $ 90,700 |$ 94,052 | $ 94,811 |5 92,043 | $ 91,030 [ $ 90472
Breaker Replacement Each 5 74373 |% 78,582 |5 74,057 (5 71,214 |5 81,570 | S 79,773 |5 89,565 |5 78,571 | S 88,328 | 5 85,214 | % 86,356 |5 87,765 | S 88,240 | 5 88,316 |5 82,809 |5 88,133 | 5 87,093

Maintenance Practice

Vegetation Management Line KM $ 4071|% 2403|% 2697 |% 3786|% 3,713 |$ 3,683 |3 3436|% 4369|% 33125 4264 |$ 4030|5 3765|% 3600|%5 41345 a564|% 3115[% 4534
Pole Test and Treat Each 5 15|% 168 17 5 17 H 18 s 15 5 15 5 18
Overhead Line Patrol Line KM s 40ls  aa|s s s 4 5 46 s 4 s a4 s @
Vauit Inspection Each $ nals 1|5 25 s 29 s 275 s 287 § 283 § 256
Table C-9: Pre-Analysis Adjustors - Phase 2
(Regional Cost Adjustments and Accounting Practices)
Asset Category Unit A B c ] E F G H 1 ] K L M N o P a
Wood Pole Replacement Each $ 7481|5 5375|5 6795($ 6157($ 5560 |5 5,040(% 6082|5 5882 |S 7,802|% 5166 |$ 7960 |% 7442|% 7835 |% 6083 |5 8027|5 B14(S 6773
UG Cable Replacement (XLPE) Meter 5 85 |5 B8 | 93¢ 89|% 112 |3 1083 BO|S 105|% 104|3% 104 |% 96 | % 94 |% EdE 2|4 99 | § 96 | % 91
OH Switch Replacement Each 531,460 | S 22,818 | $ 20,573 | $ 20,539 | $ 23,993 |5 24,759 |5 19900 | $ 23,214 | $ 17,058 |5 19,407 | $ 22,036 | S 22834 |5 26,281 | § 18,189 | $ 22,570 | § 20,461 [ 22,501
Pole Top Transformer Replacement Each $ E248|5 90225 5222($ 9342($ 5,260 | 10540 $ 10452 |$ 5283 |$ 10,478 |$ 13,377 |§ 7,847 |$ 11776 |% 13,664 | § 7,146 |5 5493 |S 11,355 (5 5026
Padmount / UG Transformer Replacement Each $ 23,173 |% 20,340 | $ 21,007 | $ 21,485 |% 22,108 | $ 22,506 |5 18596 | S 20,663 | $ 22,358 |$ 24,276 | $ 23,415 |$ 21805 |$ 24,576 | $ 18,162 |5 17,803 | $ 23,600 [ $ 20,035
Network Transformer / Protector Replacement | Each 593,741 (S 86,679 | § 85,938 | § 81,032 |$ 91,052 |5 82,989 |5 79048 | S 78,336 | $ 92,755 |5 94,003 | § 95,003 | S 87,038 |5 93,951 | § 81,584 | § 92,603 | § 98,403 | § 84,280
Breaker Replacement Each $ 85218 | % 85,037 |$ 79,788 | $ BO,006 | $ 90,717 | $ 90,660 | $ 76,569 | 84,425 | $ 89,615 | 93,107 | $ 91,686 | $ 84,222 |$ 88,145 | $ 75995 [$ 83,312 |$ 95277 [$ 81133
Maintenance Practice
Vegetation Management Line KM 5 5049 |5 2,838|% 3164|565 46045 4,386 |5 4507 |5 2692|5 5102|%5 3521 |% 4891 (S 4465|5 3471|$ 3593 |5 32805 47845 3510(5 3991
Pole Test and Treat Each s 19| 1|5 = s s 15 s 17 s 12 $
Overhead Line Patrol Line KM $ 508 52 (8 53 $ 54 3 36 5 47 s 35 s 47
Vault Inspection Each 5 266 |5 261 |% 252 5 270 5 215 s 295 5 224 5 289
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Table C-10 Full-Scale Normalization — Phase 3
(Difficulty Factors)

Asset Category Unit A B c D E F G H 1 ) K L M N o P a
Wood Pole Replacement Each S 7481|5 69555 7.724($ 7.605(S 6066 (5 9862(5 6358|5 66845 5156(5 B,166 |5 53225 8457 (§ 7835|5 6636(S5 8027(S 8124(5 7081
UG Cable Replacement (XLPE) Meter $ 8s|s e2|s 105[s 18|s 122|s 1w6|5 83|s 1195 208|s 108|5 101|5 106|5 96| 86[s 5|5  ofs e
OH Switch Replacement Each $ 31460 |5 24,892 |$ 23,378 [$ 25207 [§ 26,175 5 27,0105 20805 | § 26,380 | $ 17,834 5 19,407 | § 23,088 | 5 25948 |§ 26,281 | § 20,833 [§ 22,570 |§ 20461 [ § 23,524
Pok Top Transformer Replacement Each $ 8248(S 09,843|% 93a3$ 11,466|$ 10,101 |3 11,825 |$ 10927 [$ 9,412 | $ 10954 | $ 13377 |$ 8203 (S 13382 |5 13664 | S 7,796 (S 85,493 |8 11,355 (S 8391
Padmount / UG Transformer Replacement Each $ 23173 |5 21,224 |§ 23,747 [$ 26,1555 24,030 |5 26,420 |$ 19,405 |§ 23,358 | § 23,330 | § 25,332 | § 24,433 | 5 24650 |§ 24,576 | § 18,951 |5 17,020 |§ 23600 (5 20,906
Network Transformer / Protector Replacement | Each $ 95741 |5 90,445 | S 67,147 [$ 98,645 | $ 98,960 | 5 97,422 |§ 82,485 |5 85,554 | $ 96,788 |5 98,000 | § 99,227 | $ 98301 |§ 95,951 | § 85132 (S 88,577 |§ 98,403 § 87,945
Bresker Replacement Each $ 85218 |5 92,768 | S 00,668 [$ 98,180 |5 98,964 |5 98,902 |§ BOO0S0 | § 95,938 | $ 93,688 |5 93,107 | § 95,854 |5 95706 |§ 88,145 | 82,904 |5 83,312 |§ 95277 [ 84,821

Maintenance Practice

Vegetation Management S 5049|5 3103|5 355 (S 5467(5 4935 |5 4789|5 2861|5 60595 3521|5 4891 |5 47445 3688|5 3,593|5 36905 4784|s 3510(5 4241
Polk Test and Treat $ 19|s =n|s » ] s 16 s s 13 s 2
Overhead Line Patrol s 50| E3E 50 s 59 3 38 3 a7 s 38 s 47
Vault Inspection $ 6|5 272|8 285 § 293 s 25 s 308 s 34 s 289
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Appendix D — UMS Group and Project Team Qualifications

UMS Group is an International Utility Management Consulting firm founded in 1989 to serve the
global utility industry. We specialize in enterprise-level value creation, performance management
solutions, and utility asset management. We are a private employee-owned company
incorporated in New Jersey with headquarters in Parsippany, New Jersey, and major branch
offices in Australia, The Netherlands, and The Philippines. This project was managed out of UMS
Group’s Headquarters Office, located at Morris Corporate Center 1, 300 Interpace Parkway, Suite
C380, Parsippany, NJ 07054.

We bring to our clients a unique knowledge of global industry best practices, an advanced library
of diagnostic methodologies and performance benchmarking data, and a strong base of utility
strategic and operational expertise. We combine experienced utility consultants and seasoned
industry professionals with world class tools and intellectual capital to assist our clients in
diagnosing problems, designing solutions, and implementing change.

We offer:

e Ateam of senior consultants who have “been there and done that” in implementing change
in difficult cultural, political, and labor environments.

e Strong insights into key trends and directions across the global utility industry and
comprehensive understanding of the underlying drivers and emerging technology and
strategies for creating competitive advantage.

o Time-tested and accepted methodologies for conducting current state assessments in four
core areas which we believe are the key to achieving best practices or best-in-class
performance: Operating (and Accountability) Model, Business Processes and Practices,
Competencies, and Technology, Data and Information Management.

e A comprehensive set of tools and approaches that quickly and effectively build on
performance insights gained from assessments, to create actionable improvement
strategies and plans.

o Experience in the successful development and implementation management of projects
and initiatives that drive improvements in the performance of operations, business and
financial, customer service, and asset management.

Our specific product and service offerings fall under the categories of Performance or Asset
Management.

Performance Management

o Performance diagnostics (i.e. comparative analyses) to identify areas in which to improve
operational efficiencies (cost level) while increasing operational effectiveness (service
level).
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Enterprise-wide and function-specific benchmarking to substantiate rate case filings,
identify reliability improvement initiatives including service interruption mitigation and
restoration, and support Capital and O&M budget submittals to external stakeholders.

Development of operational dashboards to provide line-of-sight performance tracking
between corporate strategy and specific investment and spending programs.

Asset Management

Asset Management Business Architecture, Strategy and Planning: Major Strategic Asset
Management Transformations facilitated by UMS Group, have achieved significant cost
reductions/productivity  improvements, process efficiency and effectiveness
improvements, system reliability and customer satisfaction improvements and OPEX and
CAPEX optimization. This practice competency has given rise to many decision support
tools and a corporate performance dashboard design and implementation practice.

Life-Cycle Investment Decision-Making and Optimization: Services range from improving
practices and methodologies related to aging infrastructure to refining existing tools /
installing new tools to aid in Capital Investment and O&M Program Portfolio Optimization
supporting the notion of maximizing value enterprise-wide (comprehensive accounting of
benefits aligned to corporate strategy) while operating within a pre-established budget and
risk profile.

Assess Management Program Assessments: As an endorsed Assessor by the Institute of
Asset Management, UMS Group has conducted a significant number of PAS 55 /
ISO55000 assessments, comparing utilities’ compliance with basic asset management
policies and practices. We view this standard as a lens in ensuring all asset management
activities within a utility support the achievement of its business plan, at optimal cost and
on a sustainable basis.

UMS Group Competencies and Skills

UMS Group has consistently demonstrated the following key competencies and skills required to
complete a unit cost measurement and benchmarking effort in the utility industry:

Operational Knowledge of the Industry: The ability to effectively converse with the utility
Subject Matter Experts (critical to discovering the information under the numbers) requires
a certain level of conversance with the factors that drive unit costs. The core team of four
consultants that contributed to this effort combine for over 120 years of experience, three
of whom have worked (either as full-time staff or in a consulting capacity) within utility
organizations.

Development of a Performance Management Framework: UMS Group has perfected the
use of a 2-dimensional view of performance, calling for the simultaneous measurement of
cost and service level in conducting performance diagnostic and comparative analyses.
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Though this effort was largely cost-oriented, one still had to factor for the reality that
maintaining an acceptable level of service (e.g.; reliability, power quality and customer
service) is vital; and therefore, any comparisons to a Peer Group Panel had to factor for
varying levels of customer expectations.

Figure D-1: UMS Group Performance Management Framework

High Cost/High Superior Functional

Service Level — or Process
The key is identifying H Ig hd perfermance=
and eliminating costly, The challenge is driving
low value activities Economic continuous innovation
_ Value - Continuous to maintain your lead
()
2 Assessment Improvement
-
c
High Cost/Low Service é") Low CostilLow Service
Level - Level -
| » Process Strategic Soat rent
ncrementa ' rategic investment in
improvement will not Redes"gn :'nvestment whlchegost and service
suffice. Time to start level both rise initially,
over (i.e. process followed by longer-term
reengineering) Low L?__CUS on cost reduction
High Cost Low

Data Normalization: Comparative Analysis (i.e.; Benchmarking), performed correctly, is
directionally accurate in that it points towards areas where well-targeted intervention can
result in improved performance (in this case reduced unit costs), and provides a point for
real-time performance comparisons. However, normalization for factors such as customer
density, amount and accessibility of vegetation, and weather need to be accounted for in
presenting any comparisons (in the form of adjustments and / or mitigating statements).
Specifically, about unit costs, there are issues with the peer data that need to be
addressed / adjusted for to ensure an “apples-to-apples” comparison including the use of
burdened vs unburdened rates, inclusion of equipment costs, whether work is performed
energized or de-energized, comparability of work performed, etc. In forming the Peer
Group Panel, these types of variances can be reduced, but never eliminated. Being able
to assess the extent to which these factors negate exact comparisons and draw on years
of benchmarking experience was critical to managing the presentation and interpretation
of these results.

Communication: The ability to frame the conversation in a manner that proactively
dismisses the false impressions that benchmarking can reveal, yet pose paradigms that
are grounded and lead to constructive discussion are critical to any project’s success. The
previously presented competencies played a key role in conveying the correct message;
but so was operating discipline of thoroughly vetting a developing narrative before issuing
any final documentation. Our views were substantiated by the data and information we
requested and received and answers to the questions we posed, but may not have, at the
first pass, represented the full story. Therefore, the ability to listen, interpret and modify
views (requiring evidence of any bases to change them) was at least as important as the

36



FINAL REPORT

technical elements around industry knowledge, performance management and data

normalization.

We have accomplished similar projects with clients in various markets around the world. The
following table summarizes the successful completion of relevant projects,

Table D-1: Recent UMS Group Comparative Analyses / Benchmarking Efforts

Client / Project

Relevant Analyses

ATCO Electric
PBR Rate Filing Support

Capital Additions

Investment levels for Asset Replacement/ End of Life, Clearance and Safety, and Reliability
System Performance Risk Mitigation

Transmission Construction Costs and Practices

ATCO Electric
T&D Performance Diagnostics

T& D Capital Maintenance Program Frequency

Distribution Projects Efficiency and Budget Adherence
Vegetation Management Spending Levels and Performance
O&M Productivity (internal comparison and external benchmarks)

Dayton Power and Light (AES)

Generation and T&D Performance
Diagnostics

T&D System Refurbishment and
Replacement Risk Assessment

Capital Investment Levels

O&M Spending Levels

System Reliability Performance

Maintenance Performance

Workforce Productivity (Unit Costs)

Aging Infrastructure Trends and Comparisons

Reliability and Equipment Failure

Adequacy of Capital Investment and O&M Spending Levels

FirstEnergy (JCP&L)

Investment, O&M Spending and
Performance Comparison Study

Capital Investment Levels
O&M Spending Levels
Reliability Performance
Aging Infrastructure Analysis

Indianapolis Power and Light Company
(AES)

Generation and T&D Benchmarking

Generation Plant Performance Gap Assessment

Generation Asset Management Gap Analysis and Transformation Plan
T&D Asset Management Maturity

T&D Staffing Productivity (Unit Costs)

Lansing Board of Water and Light

Power Production and Energy Delivery High
Level Performance Diagnostic

Cost and Service Level Comparison
Infrastructure Renewal Analysis
System Maintenance Performance
Aging Workforce Analysis

Worker Productivity (Unit Costs)
Organizational Effectiveness

Nova Scotia Power
Enterprise-wide Performance Diagnostic

0O&M Spending Comparison

Capital Investment Levels Comparison
Investment Renewal Comparison
Asset Recovery Comparison
Reliability and Availability Comparison
Practices Assessment

Work Planning and Execution
Maintenance Program Effectiveness
Workforce Productivity (Unit Costs)
Aging Workforce Analysis

PSE&G-NJ and PSE&G-LI
0O&M Reduction Program Support

Efficiency Improvement and Cost
Reallocation Project

O&M Spending Assessment
Workforce Management Assessment
Overtime Analysis / Comparisons
Organizational Effectiveness Review
Workforce Productivity (Unit Costs)
Aging Workforce Comparisons

PSE&G-LI

Efficiency Improvement and Cost
Reallocation Project

Organization Redesign

Work Management

Asset Management

O&M Cost Reduction

Aging Workforce / Succession Planning
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SaskPower

Business Renewal Initiative: Capital
Efficiency and O&M Spending Assessments
(Generation, T&D and Customer Service)

Capital Investment Levels
O&M Spending Levels

System Reliability Performance
Worker Productivity (Unit Costs)

Maintenance Performance

Aging Infrastructure Trends and Comparisons
Aging Workforce Comparisons

Experience Summaries of UMS Group Core Team

Representing over 120 years of electric utility experience, the individuals provided by UMS Group
are knowledgeable in unit costing practices, and conversant with the analytics necessary to
perform the comparative analyses required to support an objective, independent third-party
assessment. The following table provides a high-level view of their qualifications, followed
immediately by their resumes.

Table D-2: UMS Group Core Team

Name

Project Role

Years of
Experience

Relevant Areas of Expertise

Jeffrey Cummings

Project Manager and
Expert Witness

37 .
L[]
L[]
L[]
L[]

Regulatory Support

Comparative Analysis / Benchmarking
Strategic and Operational Planning
T&D Grid Resiliency and Revitalization
Electric Distribution Reliability

Capital Investment and O&M Program Planning and
Prioritization

Asset Lifecycle Planning

Maintenance Program Optimization
Repair vs. Replacement Criteria

Labor Relations

Steven Morris

SME-Operational
Analytics

29 .
L]
L]
L]
L]
L]

Cost and Service Level Comparative Assessments
O&M Program Spending

Staffing Level Analyses and Benchmarking
Capitalization Practices related to Major Maintenance
Substation Maintenance and Construction
Distribution Construction Unit Cost Benchmarking
Economic Modeling for Asset Replacement and
Maintenance Decision Support

Thomas Myers

SME-Inspection, Test
and Maintenance

32 .
L]
L]
L]
L]
L]
L]

Technology Selection and Implementation

Enterprise Analytics

Asset Lifecycle Planning

Capital Investment and O&M Program Planning

Service Restoration

Inspection, Test and Maintenance Program Optimization
GIS Implementation and Operation

Work Planning and Execution

Brett Shaw

SME-Electric
Distribution
Operations

30 .
L]
L]
L]
L]
L]
L]

L]
L]

Comparative Assessments (Benchmarking Diagnostics)
Energy Delivery

Industry Learning Consortia

Asset Management Transformations

Asset Risk and Performance Diagnostics

Work Planning and Execution

Work Productivity Assessments

Overtime Root Cause Analysis

Contract Administration
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Jeffrey W. Cummings
SUMMARY AND BACKGROUND

Mr. Cummings is a Senior Vice President and Managing Director for the Americas of UMS Group.
He has 37 years of professional consulting experience, with an extensive background in both
engineering and strategic and operational planning for the large investor-owned utilities and
municipalities in North America and Australia; most recently AES-Indianapolis Power and Light
Company, FirstEnergy (Ohio, West Virginia, Maryland, New Jersey and Pennsylvania), Westar
Energy, ATCO Electric, Lansing Board of Water and Light, Saskatchewan Power, BC Hydro,
Ameren (lllinois and Missouri), Ergon Energy and Public Service Electric and Gas Company. He
supports these clients in addressing key strategic and operational challenges, focusing on T&D
network modernization, distribution reliability, energy efficiency, and fleet optimization, capital
investment planning and prioritization, asset strategy and plan development, organizational
transformation, and regulatory strategy; and when called upon, has offered expert testimony, most
recently to one Canadian Provincial Utility Commission (PBR Rate Filing) and two U.S. State
Regulators (Financial and Reliability Performance Assessments).

Prior to joining UMS Group, Mr. Cummings operated an independent consulting practice for nearly
a decade where he supported utilities in the areas of strategic and operational planning,
organizational development, technical and commercial management, and merger and acquisition
assessment and implementation. Earlier in his career he held a series of engineering leadership
positions at Vectra Technologies (formerly Pacific Nuclear and a publicly traded nuclear services
company) and ultimately became Vice President of Nuclear Engineering. In that capacity, he
served as the profit/loss manager for over 425 professional engineers across 5 regional offices in
the U.S. In performing this role, he actively engaged in formulating strategies for customer
development, product/service expansion, business consolidation, and oversaw the management
of over 500 projects annually for approximately 75 percent of the U.S. nuclear utilities. And, prior
to his tenure with Vectra Technologies, Mr. Cummings was employed by Stone and Webster
Engineering Corporation where he assumed increasing levels of responsibility in the management
of large Lignite and Nuclear Power engineering and construction projects.

Mr. Cummings holds an M.S. degree in Operations Research from the U.S. Naval Postgraduate
School and a B.S. degree from the U.S. Naval Academy at Annapolis, Maryland

HIGHLIGHTS OF EXPERIENCE

Spearheaded efforts to provide third party assessments of a mid-Atlantic electric utility’s capital
investment, O&M spending levels and service level performance in support of a base rate filing;
and later assessed the prudence of decisions made in the events leading up and during three
extraordinary storm events during the 2011 - 2012-time frame. In both instances, written direct
testimony was provided and Mr. Cummings was called upon to provide oral testimony during
cross-examination.

Assisted a mid-western electric utility in developing a Grid Revitalization Program for submittal to
its Board of Directors and State Regulator. The proposed plan provided profiles of projected
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capital and O&M cash flows, the capture of utility and customer benefits, and an industry context
around which to justify such a program.

Assisted a Canadian electric utility in offering an independent third-party assessment of a recent
PBR filing performing high-level comparative analyses of proposed growth and infrastructure
renewal capital investments over a 5-year period; and assessing the risk of returning to previously
established lower capital investment plans. This effort included providing testimony as part of a
formal hearing with the Provincial Utility Commission.

Served as Project Director for a full-scale business renewal effort, establishing a plan to improve
the efficiency of capital investments, and decrease O&M spending by as much as $50 million a
year without any noted decrease in system performance. Conducted across Power Production,
Transmission and Distribution and Customer Service, this effort launched a series of initiatives
that over 10 years will decrease spending levels by a cumulative $500 million, and set the stage
for adopting the relevant aspects of PAS55. Areas of focus included comparative cost and service
level analyses, work planning and execution, performance dashboards, transmission and
distribution reliability, capital portfolio optimization, and business value/risk tolerance frameworks.

Served as Project Director of four comprehensive assessments for separate Transmission and
Distribution operating companies of a large US-based electric holding company. Three involved
a review of practices and processes related to electric system reliability as measured by SAIFI,
CAIDI and SAIDI with a thorough review of historical results (as reported in their outage
management systems) and supporting reliability programs. Specifically, these assessments
analyzed service interruptions, service restoration, organization and staffing, and
capital/operating spending patterns with the objective immediately and sustainably improving
performance; and included formal presentations to Commission staff across 2 regulatory
jurisdictions. The fourth assessment involved a thorough review of the electric distribution
infrastructure from both an asset health and condition and energy efficiency viewpoint, resulting
in a long-term strategy and plan to transform the network to 215 century standard. This involved
identification of key technical and financial legacy issues, incorporation of several constraints and
factors (e.g. financial, technology and social equity), and a holistic portrayal of costs and benefits
from both a portfolio and individual circuit/substations perspectives; and the articulation of the
plan tailored for each external stakeholder (e.g. commission staff/regulator, legislators,
environmentalists, shareholders and customers).

Assisted a large Northeastern utility in identifying over $80 million of O&M cost reduction initiatives
without impacting service level (e.g. customer service, system reliability or safety). Areas of focus
included electric transmission and distribution, customer operations, gas distribution and asset
management. The outcome has been incorporated into a long-range plan to improve earnings
despite an unfavorable outcome is a recent rate case filing.

Performed a capital and O&M spending diagnostic for a mid-level Midwest utility in support of an
overall business case to infuse more capital into its transmission and distribution infrastructure.
The case was compelling enough to present to the Board of Directors and the Commission State
and will be a cornerstone for subsequent strategic planning and future rate filings.

Supported a mid-level Midwest utility in its energy efficiency/demand response filing with the state
regulatory and governing entities. Applied industry comparative analyses in demonstrating value
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capture for all stakeholders (investors, customers and utility), and validated that the proposed
program met the intent and letter of the legislative mandate.

Conducted an enterprise-wide capital efficiency assessment for a Canadian Utility spanning
electric transmission and distribution and power generation. In reviewing their planned capital
expenditures over a 10-year period, Mr. Cummings developed a plan to (1) reduce the current
plan by 25 percent and (2) optimize the allocation of capital over the 10-year capital planning
horizon.

Strategic advisor for a major transformation effort within a U.S. Midwest municipality, that included
conducting performance diagnostics of its engineering and production divisions, development of
a work planning and outage management program (and support processes), and several
initiatives focused on achieving organizational alignment.

Assisted a large Australian electricity distribution utility in optimizing the size and mix of its fleet
of vehicles and attached equipment, factoring in financial constraints, environmental
requirements, and the aligning of work level, staffing and specific task descriptions. The process
of arriving at a plan to reduce capital investments by as much as $20.0 million and operating
expenses by $1.2 to $2.0 million involved the active participation of the company’s internal
customers (i.e. users of the fleet assets), resulting in organizational acceptance of the outcome.
Mr. Cummings extended this effort to a large Western U.S. electric municipality, developing a
strategy and plan to achieve comparative results.

Led the implementation of a process (and supporting software) to optimize the capital spending
profile across three operating companies within a large US-based electric and gas company
(electric transmission and distribution, gas transmission, distribution and storage, fleet, and
electric generation); as well as one of the largest gas utilities in the US Midwest. In performing
these projects, Mr. Cummings facilitated the linkage of a proposed investment’s value and its
contribution to overall corporate strategy as well as the risk should a specific investment be
deferred; and equally important, implemented the process in a manner that garnered
organizational support for change.

Oversaw the implementation of an industry forum to identify trends and perform causal analyses
on the failure of critical transmission equipment and components. In pooling industry
equipment/component performance data, the goal was to apply statistically relevant data to
accurately predict failure patterns establish optimum replacement vs. refurbishment criteria. In
parallel with the initial formation of this forum, Mr. Cummings also performed the following:

e Comprehensive performance diagnostic across all functions of one of the largest electric
municipalities within the US Southwest. In so doing, he provided a plan of action to
maintain service levels yet reduce operating costs by as much as 25 percent. The
recommendations were adopted and integrated with the municipality’s five-year operating
plan.

e Development of a preventive and corrective fleet (vehicle and attached equipment)
maintenance program, adopting may of the best practices from the petroleum and U.S.
Naval programs, and tailoring them to application in a gas municipality environment. The
project team, led by Mr. Cummings, provided a detailed process manual (with supporting
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process maps), an implementation plan (i.e. process/procedure changes and additions,
technology enhancements and organization adjustments), and a series of key measures
to assist the utility in adopting the recommendations. The program was embraced by both
the municipality and city government officials.

Participated in a task force and subsequently joined the implementation team in developing and
executing a five-year plan to revamp the electric transmission and distribution infrastructure for
the Chicago business district. This effort involved the translation of highly technical specifications
and detailed budgeting information into terms easily understood by commission staff, city
government, and the utility’s customers. The resulting plan was adopted by the Board of Directors,
accepted by the City of Chicago, and supported by the commission staff and state regulator.

While supporting implementation, Mr. Cummings developed the strategies and plans for initially
routing, certifying, designing, and installing 135kV and 345kV transmission to meet projected load
growth and system reliability requirements. He played a key role in shortening the certification
period by as much as 50 percent. This required effective liaison and communication with the
lllinois Commerce Commission and Army Corps of Engineers as well as coordination of
Commonwealth Edison’s engineering and construction organizations and their assigned
“contractors of choice.”

Provided consulting services to several technology-based enterprises including gas and electric
utilities, engineering and architectural firms and manufacturers of electric components. The
projects included:

e Strategic and Operational Planning and Integration (Linkage of Business Vision, Core
Values, Financial Goals and Core Business Processes, maintaining a balance between
long-range sustainability of the business and short-range stakeholder expectations).

e Organizational Development (Competency-based Performance Management System
Development and Implementation, Business Culture Assessments, Employee 360-degree
Evaluations, Leadership Development, Recruiting and Employee Selection).

e Marketing and Sales Support (Branding Strategy Development, Customer Satisfaction
Surveys, Product/Service Positioning and Pricing Strategies, and Sales Training).

e Technical and Commercial Management (Ensuring a proper balance between achieving
profit/loss targets and meeting the quality standards as specified by the customer)

e Merger and Acquisition Assessment and Implementation

Worked in a variety of capacities for a nuclear engineering consulting company, serving initially
as a Project Manager and ultimately as the Vice President of Nuclear Engineering. Over this 11-
year period he played a major role in growing annual revenues from $5.0 million to $50.0 million
while increasing market penetration to approximately 75 percent of the US nuclear utilities. Many
of the skills and competencies used by Mr. Cummings in his roles as management consultant
(summarized above) were developed through hands-on experience in managing over 425
engineering professionals and overseeing the management of over 500 projects annually.

Worked in a variety of capacities for Stone and Webster Corporation, primarily assigned to major
nuclear power plant design and construction projects. Specific assignments included:

42



FINAL REPORT

e Assignment to the Beaver Valley Power Station project, establishing a projects control
process and system within the Duquesne Light Company to manage the installation of
Three Mile Island modifications in support the second refueling outage, improving actual
performance in terms of work performed and schedule duration from the initial refueling
outage by a factor of three. Following this effort, Mr. Cummings shifted his focus to the
unit under construction (unit no. 2) where he installed a process to facilitate the final
turnover of the systems (and accompanying documentation) to plant operations over an
18-months period.

e Assignment to Clinton Power Station, where he acted as Project Controls Manager for the
contractor, facilitating the lifting of 12 Nuclear Regulatory Commission (NRC) imposed
stop work orders and subsequent construction and turnover of the plant to the lllinois
Power Company (IPC). Key activities over a two-year period included a successful Fuel
Load Caseload presentation to the NRC, support to IPC in preparing and presenting rate
cases to the lllinois Commerce Commission (ICC) for cost recovery, installing an
information system to track the turnover of all systems, and instituting an integrated cost
and schedule process and system to support weekly and monthly reporting to project and
IPC executive management. His role in integrating the construction and system turnover
schedules (and subsequent development of computerized detailed system turnover punch
lists) served as a primary catalyst for successful completion of the Clinton Power Station
project.

Served in the U.S. Navy in increasingly responsible roles culminating as a Weapons Officer on a
destroyer, USS Robert E. Peary (FF-1073). In this capacity, he managed and led three divisions
totaling 100 sailors, responsible for the maintenance and operation of all weapon and detection
systems, the major equipment necessary to support basic seamanship evolutions, and daily
consumables for the entire ship’s force.

He left the U.S. Navy in 1980, having earned the Navy Achievement Medal for his efforts during
two extended deployments and extraordinary performance in the areas of Anti-Submarine
Warfare and Naval Gunfire Support.

RECENT ARTICLES AND SPEECHES

o “Driving Reliability Improvements-Regulatory Oversight”, presentation given to the EEI
Transmission, Distribution and Metering Conference, New Orleans, LA, April 7, 2009.

e “A Paradox of Thrift: Economic Barriers to T&D Network Modernization”, an article written
in January 2009.

e “Grid Modernization: A Roadmap to Tomorrow’s Infrastructure...Don’t Get Lost on the
Way to AMI,” a white paper written in April 2009.
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Steven J. Morris
SUMMARY AND BACKGROUND

Mr. Morris is a Principal of UMS Group. He has 29 years of consulting and management
experience with the last 20 years spent in the electric and gas utility industries. He has significant
expertise in performance management, asset management, strategic planning, financial analysis,
and benchmarking and has written/edited dozens of analytical reports on utility industry topics.

He is currently responsible for leading the firm’s client-sponsored benchmarking and best
practices study projects in which ad hoc groups of utilities are brought together to perform
targeted, deep dive studies into issues of industry concern.

Prior to joining UMS, Mr. Morris worked for both Andersen Consulting and Navigant Consulting.
He also founded Research Reports International, a business focused on providing data and
information on key issues facing electric and gas industry executives. Mr. Morris holds a B.A. in
Economics and an M.B.A. both from Cornell University.

HIGHLIGHTS OF EXPERIENCE

Developed and implemented a process and analytical tools to support decisions related to the
health of a West Coast utility’s station assets. Identified the customized functionality necessary
for existing AHI tool to provide the decision support capabilities required. Developed algorithms
for determining effective age and identified the sources of input data needed for the model.
Defined failure modes and assessed impact of failure. Defined and map the processes needed
to make optimum use of the tool.

Led the effort for a major West Coast combination utility to develop skills and competencies in
Asset Management for Transmission and Distribution. Performed 2-day Asset Management
Workshop for 30 client managers and engineers. Developed template and process for creating
Asset Life-cycle Strategies and supported client Asset Strategists in creating the first two
strategies, Distribution Wood Poles and Substation Transformers.

Performed an external assessment of a Northeastern Utility’s Asset Management processes and
underlying practices (UMS had performed similar assessment 4 years ago). The objective of this
review was to evaluate the effectiveness of Asset Management in performing its responsibilities,
as well as review cross-functional processes to identify opportunities for improvement.

Conducted several studies of utility accounting of plant investments to assist clients in optimizing
their allocation of expenditures for major maintenance among capital and O&M accounts.
Performed industry surveys of property accounting policies for coal-fired and hydro power
generation, as well as for natural gas compression and storage. ldentified the factors considered
in determining if a cost is capitalized, the specific criteria used (e.g., length, % replacement, etc.),
and the approach and strategies for managing the decision to capitalize spending. Identified
opportunities for clients to revise their property accounting methodology based upon how others
are addressing similar work.
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Assisted a large Northeastern electric utility in identifying opportunities to reduce its total O&M
budget by 10-15% on an ongoing basis. Managed project team assessing all areas of the
business (i.e., Power Markets, T&D, Customer Ops, and Corporate Services) to identify
opportunities for achieving $110 million in annual savings. Team performed benchmarking and
analyses, conducted interviews and observations, and reviewed processes and practices to
identify opportunities for reducing costs through change in maintenance frequencies, reduction in
staff, appropriate allocation of costs between O&M and capital, process improvement, leveraging
technology, and outsourcing.

Developed a business strategy for a Midwestern gas utility to expand its competitive meter
services business. Evaluated the existing business to identify weaknesses and limitations;
developed and evaluated alternatives for growing the business; and developed a plan to
reposition the business and drive growth through acquisitions. Also evaluated acquisition and
partnership candidates and recommended targets. Identified the capabilities required to succeed
in implementing the new business strategy.

Evaluated the ability of a Midwestern gas utility to successfully manage and operate a newly
purchased water utility. Evaluated personnel skill sets and technology/assets available to support
the water business; identified key areas of management and operational concern; and developed
recommendations on improving management and operations to alleviate concerns.

Performed several Staffing Analyses for generation companies. Benchmarked staffing levels
across major functions, evaluated spans of control, and analyzed organizational designs.
Developed innovative model to forecast appropriate staffing levels for maintenance, operations,
engineering, and supervision based on plant technology, size, and function. Recommended
staffing changes, contracting strategies, and organizational realignment to reduce headcount
without impacting performance.

Conducted multiple projects for a major West Coast combination utility to optimize substation
maintenance and inspection practices. Project included designing and executing a multi-
company comparative study to identify inspection/maintenance tasks performed, the scope and
frequency of these tasks, the resource mix, and the productivity/efficiency of maintenance. Based
on Study results, organized and facilitated three conferences with utilities to share their practices
in substation inspection maintenance.

Identified best practices in Customer Facilities Extension for a Canadian utility. Conducted survey
with North American utilities to determine standard and best practice in estimating process, pricing
strategy, deposit/payment policy, investment levels, rebates, and risk mitigation strategies.
Assessed impact of regulatory environment on policy direction. Interviewed key account
customers to understand their view on company’s current policies and practices. Provided
recommendations on modifying policies and practices to support client’s desired objectives.

Restructured Western utility’s resource planning and performance management organizations for
its Transmission Line, Substation, and System Operations business units. Interviewed key
personnel on both the service provider and internal customer sides to understand work performed,
value received, and gaps in services. Analyzed staffing levels and resources per function.
Identified opportunities for consolidating some functions, shifting some functions to other
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organizations, and achieving efficiencies in existing functions. Recommended restructuring of
groups resulting a 20% headcount reduction with no reduction in performance.

Performed a SWOT analysis of a Western Municipal Utility’s Field Operations group. Assessed
and benchmarked lines and stations maintenance and construction functions to identify strengths
and weaknesses. Assessment included cross-functional processes and enabling technology.
Developed 3, 5 and 10-year views of federal, state, and local opportunities and threats.
Recommended strategic direction to leverage strengths and opportunities. Developed
recommendations to close gaps around weaknesses.

Performed an assessment of a Midwestern electric utility’s Distribution and Transmission
practices, processes, and performance. Analyzed overtime, outages, asset age, OPEX/CAPEX,
etc. to identify gaps against best practices. Developed recommendations for improving
performance / reducing business risk and quantified impact, difficulty, and relative cost to
implement.

Provided independent assessment of a Northeastern utility’s outage restoration capabilities,
staffing levels, and asset replacement in support of a rate case filing. Performed analyses to
determine utility’s performance in relation to regional peers and in support of filed testimony.
Developed a framework for evaluating and comparing mobilization efforts and restoration time
frames across several companies, region-wide and assessing their performance based on impact
of storms and amount of damage.

Assisted a European State-owned Transmission System Operator in developing an innovation
management process to ensure state-of-the-art technology adoption and operation in their grid.
Performed benchmark of key transmission grid technologies to identify current and future market
penetration. Surveyed and interviewed top performing utilities to identify best practices in
technology monitoring, assessment, and selection, R&D outsourcing, technology
commercialization, and innovation management. Developed recommendations on changes to
culture, processes, systems, and business orientation required to implement a more innovation
business structure.

Conducted a study to help a major U.S. combination utility understand industry best practices for
improving its inventory control and accuracy tools and processes. Designed and implemented
survey of utility industry practices regarding inventory segmentation and cycles, counting and
reconciliation, training and technology, and controls and key performance indicators. Interviewed
Study participants to identify common and best industry practices. Study included a dozen U.S.
utilities and identified both common and best industry practices in these areas, as well as
benchmarked KPIs.
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Thomas Myers
SUMMARY AND BACKGROUND

Mr. Myers is a Principal at UMS Group with over 32 years of experience providing management
consulting services to the utilities industry. He has extensive worldwide experience developing
business plans, achieving improvements in business processes, and implementing technology to
reduce costs and improve operating results. Tom’s extensive worldwide experience and thought
leadership has provided him with a unique understanding of the technical, operational, and
business challenges related to grid modernization. His involvement on more than 60 consulting
projects at over 40 utilities in seven countries has provided him with a track record of successful
engagements. Tom is a frequent speaker and writer on industry issues and recognized thought
leader in the industry.

Prior to joining UMS, Mr. Myers held leadership positions at IBM, KEMA, Scott Madden, Arthur
Andersen and Andersen Consulting.

Mr. Myers is a Certified Public Accountant (CPA), Project Management Professional (PMP), and
held a professional engineer’s license in Arizona. He has a Bachelor's Degree in Engineering
from the University of lllinois and a Master of Accountancy from Arizona State University.

HIGHLIGHTS OF EXPERIENCE

Conducted an after-action review of a Northwest energy company’s performance during a
significant weather event and compared against a previous assessment performed four years
earlier.

Conducted a leading practice survey related to damage assessment for a Northwest energy
company to improve storm response effectiveness and support improvements in training,
organization, staffing and management of storm-related work activities.

Developed a facilities strategy for a Pacific utility to address current vulnerabilities and future
requirements related to their operations in emergency situations, such as after a tsunami.

Assessed the emergency response function of a Northwest municipal utility to define needed
improvements and establish parameters and facility requirements that could be used to develop
a capital improvement project.

Managed a project for a large west coast energy company to develop an Enterprise Analytics
Strategy and Roadmap that defined capabilities, technologies and initiatives to support a strategic
direction for the use of analytics for asset management and operations. The Roadmap defined
the functional and technical architectures to support these analytical capabilities.

Managed a project for an energy company in Brazil to identify and implement global leading
practices that utilized emerging technology to support asset lifecycle optimization for construction
and maintenance processes.

Managed a project for a Pacific energy company to launch their asset management function and
develop strategies for major categories of transmission and distribution assets. The strategies
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were used to establish performance, capital investment and maintenance plans, and supported
regulatory proceedings to gain cost recovery through the rate base.

Conducted a global research project for a Canadian regulatory agency into the use of asset
management standards by regulators in the review and assessment of energy company
investment plans.

Managed a project for a large east coast energy company to optimize asset performance and
develop capital plans to address aging assets and projected performance issues.

Managed a project for a Midwest transmission company to improve asset performance and
develop action plans for reducing the number and duration of interruptions.

Managed a project for a Midwest transmission company to build out asset management functions,
processes and capabilities. He developed process flows and procedures for the new asset owner.

Managed a project for a global energy company to support a long-term asset performance
improvement project to reduce costs and improve the operating performance of the company’s
overall portfolio of plants.

Managed an asset management and geographic information system implementation project for a
U.K. water company to support their strategy to be a leader in the industry through the exploitation
of technology for asset management decision-making.

Managed a project for a large Midwest energy company to develop the business model for asset
management, including the organization structure, business processes, performance measures
and technology architecture. This model was to become the template to be applied to each newly
acquired company in support of the company’s acquisition strategy.

Managed a project for a large west coast energy company to assess the capabilities of their
geographic information system, and to develop an investment strategy to support future asset
management strategies.

Managed a project for a large Southwest pipeline company to implement a geographic information
system to support engineering and operating departments in their performance of asset
management functions.

RELEVANT ARTICLES AND PRESENTATIONS

“Asset Management” — presented in March 2012 at the Power Systems Conference at Clemson
University in South Carolina.

“Approach to Managing Critical Transformers” — presented in January 2012 at the DistribuTECH
conference in San Antonio, Texas

“Optimizing Investments in Vegetation Management” — Presented in February 2011 at the
DistribuTECH Conference in San Diego, California

48



FINAL REPORT

Brett Shaw
SUMMARY AND BACKGROUND

Mr. Shaw is a Senior Associate of UMS Group. He has over 30 years of experience in and with
the electric utility industry and is responsible for the delivery of the firm's asset and risk
management assessments, diagnostic benchmarking, process improvement and performance
measurement and management systems, with specific emphasis on the Electric Transmission,
Distribution, and Customer Operations, and Demand Side Management business areas.

Prior to joining UMS Group, Mr. Shaw served in various senior management capacities at
Southern Company (Gulf Power), and most recently as Vice President of Engineering and
Operations at CHELCO, a large electric cooperative serving a large portion of Florida’s
Panhandle.

Mr. Shaw is a graduate of the University of West Florida, with a B.S. degree in Industrial
Technology, and currently serves in a variety of executive roles in the Florida’s business & civic
community. Mr. Shaw is also a graduate of the National Rural Electric Cooperative Association
(NRECA) MIP executive leadership program, as well as various Southern Company leadership
training programs.

HIGHLIGHTS OF EXPERIENCE

Leads onsite member delivery of the ITOMS Consortium, a custom transmission operation and
maintenance diagnostic program, and manages new member program orientation and training.
This program is performed every other year and has participants from North and South America,
Europe, Middle East, Africa, Asia, and Australia. All programs are comprehensive; they analyze
existing policy effectiveness and unit cost per activity and assess the processes and practices in
place. Assessments are performed by leveraging information gathered from senior staff
interviews and diagnostics are performed by collecting performance data from the participant
records. Performance gaps are identified, and improvement strategies and tactics explored.

Led several large-scale asset management transformation projects and PAS 55 assessments for
many major electric utility companies around the globe. These efforts have involved detailed
process assessments leading to redesign of activities in the Risks and Asset Management
frameworks. Key focus areas have included Asset Strategy and Investment Planning, Design
Construct & Refurbish, Operate Maintain & Restore, and Performance Management activities.

Led and played an integral role in conducting risks and diagnostic assessments for multiple global
clients. These studies included extensive analysis of performance in functional areas like
Transmission Lines, Substations, Distribution and Vegetation Management. In addition to
analytical diagnostics, global best practices were also evaluated for applicability for each client.

Led and performed multiple performance assessments of US electric utility’s Electric
Transmission and Delivery organizations. Benchmarked cost and service level performance
against peer utilities to identify potential areas of concern. Conducted practices interviews with
representatives from all major functions and across the hierarchy to identify work and
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management practices that were contributing to performance issues. Developed
recommendations for improving business performance that included changes in culture,
management philosophy, work practices, and processes. Identified and recommended key
performance indicators to monitor implementation of recommendations and track actual
performance improvement

Performed assessments of multiple US and Canadian electric utility’s Distribution and
Transmission practices, processes, and performance. Analyzed overtime, outages, asset age,
OPEX/CAPEX, etc. to identify gaps against best practices. Developed asset management
recommendations for improving performance / reducing business risk and quantified impact,
difficulty, and relative cost to implement.

Performed an assessment of a Midwestern electric utility’s Distribution and Transmission
practices, processes, and performance. Analyzed overtime, outages, asset age, OPEX/CAPEX,
etc. to identify gaps against best practices. Developed recommendations for improving
performance / reducing business risk and quantified impact, difficulty, and relative cost to
implement.

Participated in a Grid Modernization study for a prominent Northeastern Investor-Owned Ultility,
Mr. Shaw conducted in depth reviews of existing infrastructure and the relevance of aging “legacy”
material and construction standards on the client’s ability and ease to implement modernization
strategies.

Led the integration of UMS’ Investment Optimization tool set in to the Asset Management process
at a large Southwestern utility. The implementation involved working with the client’'s asset
management and energy delivery management teams to develop and implement the Optimizer
to effectively manage the client’s large portfolio of both Capital and O&M expenditures.

Led integrated organizations consisting of customer service, engineering, construction/
operations/ maintenance of electric transmission & distribution infrastructure, and marketing
across all major customer segments. As a member of the Executive staff, participated in and
provided leadership at Board of Directors meetings for the cooperative. Led territorial negotiations
with a neighboring utility.

Reengineered contract administration function, generating significant cost savings through review
of existing contracts. Negotiated and successfully administered contracts with major
municipalities, military installations, and service providers. Established strategic plans and goals
at enterprise and functional levels within his organizations as well as in cooperation with partner
organizations such as Alabama Electric Cooperative (now PowerSouth Energy Cooperative).
Revamped transformer and equipment production/repair facility and moved facility to positive
earnings and cash flow. Managed major National Account program including the leadership of
company wide sales force.

Participated in a statewide risks assessment and comment process, through the Florida Electric
Cooperative Association, of the “storm-hardening” rule for electric distribution proposed by the
Florida Public Service Commission. Was actively involved in regulatory negotiations, achieving
positive win-win outcomes while ensuring regulatory compliance.
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Corporate Senior Management experience included leading and empowering engineering and
operations organizations to design, construct and maintain electric transmission and distribution
systems. Provided key leadership in successful labor agreement negotiations. Also provided
management leadership to other customer operation organizations including customer service
and marketing.

Major project leadership includes providing leadership throughout a $140 million restoration effort
following a major hurricane event and serving as the corporate lead in formulating and managing
a major Y2K transition plan.

Led Total Quality Management (TQM) teams in achievement of Florida’s Sterling Award for
Quiality. Facilitated process improvements toward the achievement of 25% efficiency gains and
directed downstream implementation activities.
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Appendix E - UMS Group Reliability Performance Assessments

UMS Group has established credentials in electric distribution reliability, as illustrated by the
following more recent engagements:

Pacific Gas and Electric: UMS Group conducted a third-party expert review of Pacific Gas
and Electric’s distribution reliability to determine what had happened in the areas of
Equipment Failure and 3rd Party Damage, and what, if anything, could be done to help
mitigate the reliability target shortfalls for the current year. As a result of our review of
reliability results (reviewing restoration performance, weather effects, “Blue Sky” SAIFI
trends, outage causes, equipment failure-caused outages, metrics — number of outages,
customer interruptions, and customer minutes, worst performing circuits and wires down
drivers) over a three-year time frame, key findings and recommendations were presented
in the areas of Equipment Failure (OH Conductor, Transformers and UG Cable), and Third
Party Damage (Vehicles and Metallic Balloons).

Public Service Electric and Gas — Long Island: UMS Group was retained by Public Service
Electric and Gas — Long Island (PSE&G-LI) to review its reliability in the context of pre-
established performance targets and changes during the year preceding the project. The
primary objective was to determine the underlying cause of an apparent deterioration of
performance over a three-year period, with specific focus on those factors that resulted in
PSEG LI approaching (and in the case of SAIFI exceeding) the minimum performance
level specified in its contract with LIPA; and recommend specific actions that could be
taken to reverse the trend and return to previous stronger levels of performance. Specific
recommendations revolved around vegetation management (danger tree removal and use
of herbicides), UG cable replacement, animal guarding, vehicle caused outages, and
creating an asset management information repository.

Israel Electric Company: UMS Group provided an expert opinion regarding Israel Electric
Company’s (IEC’s) restoration performance during a major storm event in October 2015.
Filed with the Israeli courts, his opinion addressed IEC’s comparable position in restoration
time, restoration rate, immediate response, restoration practices deployed, and overall
prudence of its decisions in the events leading up and during the storm. He not only
provided incontrovertible proof of prudence, but through comparisons with other major
storm events in North America and Europe, he presented a compelling argument that IEC
excelled in its performance.

FirstEnergy Pennsylvania Operating Companies: The FirstEnergy Pennsylvania
Operating Companies engaged UMS Group to conduct an independent review and
assessment of its internal and external mutual assistance activities, including a review of
the mutual assistance provided to and received from other electric distribution companies
(EDCs) during 2011 and 2012. An initial list of 26 outages covering 13 storm events was
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developed, based on number of customers impacted (minimum of 5 percent), with due
regard to including all four Operating Companies within Pennsylvania. We applied our
standard multi-tiered diagnostic framework to:

— Compare the FE PA OPCOs practices relating to Mutual Assistance with those in use
at comparable electric distribution organizations, and

— Assess execution of these practices, initially at a high level to address issues of equity
in their application across the FE PA OPCOs’ service territories and electric utility
industry, and then on a storm-by-storm / outage-by-outage basis to identify specific
opportunities for improvement, either programmatic or event driven.

In order to establish context for the analyses and comparisons required to support the
specific assessments and conclusions contained within this report, UMS Group reviewed
(1) FirstEnergy’s most current E-Plan, (2) specific service restoration information for the
26 outages contained within FirstEnergy’s Outage Management System (OMS), and (3)
all previously filed Major Event Reports (MERS) for these specific outages / storm events,
and was afforded complete access to the Company’s technical and management staff.
UMS Group concluded that notwithstanding a number of opportunities to fine-tune /
improve its practices that at the highest level, the FE PA OPCOs’ use of Mutual Assistance
fell well within an industry-based range of reasonableness. Our review confirmed that
plans were reasonably conceived, for the most part actions were properly executed (some
exceptions were noted in the final report), and the results were generally appropriate
(although with the benefit of hindsight, we did acknowledge that marginal improvement
opportunities may have been possible). As with the above mentioned Focused Reliability
Audits, all findings and recommendations were accepted as presented by the respective
Commission Staffs and FirstEnergy.

e Jersey Central Power and Light: In support of a 2011 Base Rate Case Filing, UMS Group
was hired to provide an independent, third-party assessment of FirstEnergy’s JCP&L
Operating Company’s investment and spending levels and reliability performance as
compared against the other FirstEnergy electric utilities, other New Jersey electric utilities,
and other peer group utilities. Our efforts objectively demonstrated that JCP&L’s reported
reliability had shown consistent improvement since 2004 and that its performance ranged
between top quartile and median relative to two comparable peer groups. We were also
successful in showing JCP&L'’s effectiveness in implementing asset management-related
initiatives, and industry-leading service restoration processes; appropriately bridging the
gap between reported reliability and the customer experience related to two extraordinary
storm events in 2011 (Hurricane Irene and the October 31 Snow Storm). Further, his
analyses illustrated that the capital investment and O&M spending levels were appropriate
for the level of service required by the Regulator (BPU). In conjunction with filing written
direct testimony, Mr. Cummings provided direct and rebuttal testimony at rate hearings
conducted in October 2013 and supported JCP&L'’s outside counsel in the preparation of
final briefs. Related to this effort, he prepared a written report adjudging the prudence of
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decisions made during the 2011 extraordinary storm events and Super Storm Sandy, from
which the utility received a favorable outcome.

e Met-Ed, Cleveland Electric llluminating, and Penelec: UMS Group has also performed
several detailed reliability assessments for other FirstEnergy Operating Companies (Met-
Ed, CEIl and Penelec). This work was conducted for FirstEnergy with the approval /
concurrence of respective State Regulators to address concerns around reliability and
included extensive interaction with commission staffs. In each of these efforts, UMS
Group assessed actual reliability performance, relevant O&M practices, spending and
investment levels, and overall approaches to Asset Management against industry “best
practices,” and provided recommendations that were accepted by each utility and their
respective Commission Staffs. The final deliverables included a comprehensive report and
a formal presentation to the PA and OH Commission Staffs.
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Appendix F — Peer Group Panel Survey
Unit Costs Tab

2014 2015 2016 Comments
ey Unit of Number of Units| ~ Unit Costs  |Number of Units|  Unit Costs  [Number of Units|  Unit Costs
Measurement (if known) (2016) (if known) (2015) (if known) (2014)

Wooden Pole Replacement each

UG XLPE Replacement meter

UG PILC Replacement meter

Vegetation Management - Tree Trimming kilometer

Vegetation Management - Herbicide acre

Pole Test and Treat each

Overhead Line Patrol circuit

Vault Inspection each

(OH Manual Switches each

OH Remote/Motor Operated Switches each

Overhead (Poletop) Transformer Replacement each

Padmount Transformer Replacement each

Underground (submersible and vault) Transformer Replacement each

Network Transformer Replacement each

Network Protector Replacement each

Oil Breaker Replacement each

SF6 Breaker Replacement each

Vacuum Breaker Replacement each

Station Switchgear (Air) Replacement each

Station Switchgear (GIS) Replacement each

Accounting Tab

Accounting Related Questions se

Which of the following methods do you use to determine unit rates for your distribution
programs (e.g., pole replacement, UG cable replacement, veg mgmt, etc.)?

Divide total spent by number of units

Average individual costs of separate work orders

Other (please describe)

In addition to Direct Labor and Material, which of the following costs are included in your
unit costs for In-House work? (Please indicate "Y" or "N")

Design and Permitting costs

Project Management and Supervisory costs

Other project-related costs (e.g.; Fleet and Warehouse)

Other labor-related costs (e.g.; training, conferences, and meetings)

Employee-related costs (e.g.; vacation, sick time, insurances and pension)

Administrative and General costs

AFUDC / CWIP

Other (please describe)

In addition to Contractor's cost, which of the following costs are included in your unit costs
for Contracted work? (Please indicate "Y" or "N")

Contractor Management/Supervision costs (please indicate in comments if these costs
include overheads per question 2)

Permitting and Design Costs

Other (please describe)

4 |Doyou "net out" customer contributions from your unit costs?

5 [Do you use GAAP or IFRS accounting? (please specify which in Comments)

Local Factors Tab

Local Factors "X" to those that apply

Comments

Which of the following factors impact the cost of you performing inspections and replacement work?

Excessive travel time (over 30 mins.)

Road restrictions which limit working hours

High water table

Working next to energized lines (requiring dedicated observer, gloves, etc.)

Requirements to perform work off hours (i.e., night/weekend)

Changed standards requiring rebuilds rather than like-for-like (i.e., clearances)

Excessive switching requirements (i.e., to isolate on dual radial construction)

Shoring requirements for UG work

Limitations on tree trimming (e.g.; unusually tight clearances)

Box Construction

Prior use of lead cables

High fault currents (impacting equipment sourcing)

Paid duty for police presence on public roads

Extensive use of submersible transformers

Environmental regulations

City consent requirements (i.e., customer notification, restoration, progressive clean-up, etc.)

Other (please specify in Comments)
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Appendix G - Detailed Benchmarking Results

The following charts are provided, presenting the unit costs for each of the utilities (in ascending
order), showing THESL’s (Green) position relative to each of the electric utilities and the Peer
Group Panel full-scaled “normalized” median value (Red). Tables that detailed tables each step
of the “normalization” process are presented in Appendix C (Tables C-8, C-9 and C-10).
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NOTE: The use of a letter designation for each member of the Peer Group Panel provides the confidentiality assured in
soliciting participation for this study.
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Padmount / Underground Transformer Replacement
(SCAD per Transformer)
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soliciting participation for this study.
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Breaker Replacement
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NOTE: The use of a letter designation for each member of the Peer Group Panel provides the confidentiality assured in
soliciting participation for this study.
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soliciting participation for this study.
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soliciting participation for this study.
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OEB Appendix 5-A
Metrics
Measures
Metric Category Metric
2017 2013-2017
(1 Year) (5 Year) Average
Cost Total Cost per Customer* 870 815
Total Cost per km of Line? 23,234 42,438
Total Cost per MW? 157,364 137,824
CAPEX Total CAPEX* per Customer 715 657
Total CAPEX* per km of Line 19,086 33,837
0&M Total O&M per Customer 155 158
Total O&M per km of Line 4,148 8,602

Notes to the Table:

1 Total Cost per Customer is the sum of a distributor's capital and O&M expenditures divided by the total number of customers that the distributor serves.
The expenditure and customer amounts are as presented in the Yearbooks.
2 Total Cost per km of Line is the sum of a distributor's capital and O&M expenditures divided by the total number of kilometres of line that the distributor

operates to serve its customers. The expenditure and kilometre amounts are as presented in the Yearbooks.

3 The Total Cost per MW is the sum of the distributor's capital and O&M expenditures divided by the total peak MW that the distributor serves. The
expenditure and peak demand amounts are as presented in the Yearbooks.
4 Annual CapEx amounts are as presented in Yearbooks.

Explanatory Notes on Adverse Deviations (complete only if applicable)

Metric Name: Total Cost per Customer

Metric Name: Total Cost per MW

Metric Name: Capital Addition for the Year per Customer
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ELECTRICITY DISTRIBUTOR SCORECARD AND 2015-2019 DISTRIBUTION
SYSTEM PLAN PERFORMANCE MEASURES

In accordance with the OEB’s Renewed Regulatory Framework for Electricity Distributors
(the “RRF”), Toronto Hydro reports annually on its progress against measures aligned
with the following core objectives: Customer Focus, Operational Effectiveness, Public
Policy Responsiveness, and Financial Performance.! These results are reported as part
of the OEB’s Electricity Distributor Scorecard (the “EDS”) and used to assess utility

performance over time and in comparison to other utilities.

The first section of this Schedule discusses Toronto Hydro’s performance for each of the
EDS measures? for the last five years, i.e. 2013-2017, and is consistent with the
approach Toronto Hydro undertakes in its annual reporting.> The second section of this
Schedule discusses historical performance relating to the 12 Distribution System Plan

(“DSP”) measures introduced as part of the utility’s 2015-2019 Rate Application.?

1. EDS PERFORMANCE

As illustrated in Table 1, Toronto Hydro’s performance on the EDS has been strong over
the 2013-2017 period, including notable improvements in Customer First Contact
Resolution, Telephone Calls Answered on Time, New Residential and Small Business

Services Completed on Time and Billing Accuracy. The following sections provide

1 Report of the Board, Renewed Regulatory Framework for Electricity Distributors: A Performance Based Approach
(October 18, 2012).

2The definitions of each of these performance measures is available at:
<https://www.oeb.ca/sites/default/files/uploads/Scorecard_Performance_Measure_Descriptions.pdf>

3 Toronto Hydro’s Electricity Distributor Scorecard for 2016 is available at:
<https://www.torontohydro.com/sites/electricsystem/residential/customercare/Documents/Scorecard%20-
%20Toronto%20Hydro-Electric%20System%20Limited.pdf>

4 EB-2014-0116, Toronto Hydro-Electric System Limited Application (filed July 31, 2014, corrected February 6, 2015),
Exhibit 2B, Section C.


https://www.torontohydro.com/sites/electricsystem/residential/customercare/Documents/Scorecard%20-%20Toronto%20Hydro-Electric%20System%20Limited.pdf
https://www.torontohydro.com/sites/electricsystem/residential/customercare/Documents/Scorecard%20-%20Toronto%20Hydro-Electric%20System%20Limited.pdf
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additional detail on Toronto Hydro’s EDS historical performance and targets, for each

measure.



Table 1: Toronto Hydro EDS Performance 2013-2017

(Customer Focus New Residential/lSmall Business Services Connected on Time
Service Quality Scheduled Appointments Met On Time
Telephone Calls Answered On Time

Services are provided in a manner First Contact Resolution
that responds to identified customer

preferences. Billing Accuracy

Customer Satisfaction
Customer Satisfaction Survey Results

(Operational Effectiveness Level of Public Awareness

Level of Compliance with Ontario Regulation 22/04

Serious Electrical Number of General Public Incidents

Continuous improvement in Incident Index Rate per 10, 100, 1000 km of line
productivity and cost performance is

Pl LR T CH EL V) System Reliability
'system reliability and quality

ERIECES Asset Management Distribution System Plan Implementation Progress °
Efficiency Assessment

Average Number of Hours that Power to a Customer is Interrupted
Average Number of Times that Power to a Customer is Interrupted

Cost Control Total Cost per Customer
Total Cost per Km of Line

Public Policy Responsiveness Conservation & D el

Ma — Net Cumulative Energy Savings

Distributors deliver on obligations
mar_ldat.Ed by chvernment (e.g. in Renewable Generation Connection Impact Assessments
legislation and in regulatory Connectionior Completed On Time

requirements imposed further to Py

Ministerial directives to the Board). New Micro-embedded Generation Facilities Connected On Time

Liquidity: Current Ratio {Current Assets/Current Liabilities)
Leverage: Total Debt (includes short-term and long-term debt) to

Financial Ratios Equity Ratio
Profitability: Regulatory Deemed (included in rates)
Return on Equity Achieved

a. Results to be finalized and submitted to the OEB via the annual Scorecard MD&A process
b. Certain results are issued by the OEB and were not available at the time of preperation.
c. The amount previously reported for 2016 has been adjusted from 113% to 101%

94.20%
99.60%
82.00%

7%

©
2
0.202
111
134
105%
5
$924
$66,703

100.00%

100.00%
0.80
134

9.58%
7.10%

91.50% 96.90%
99.80% 99.90%
7190% 76.80%
81% 84%
96.62% 97.54%
91% 91%

71.00%

C c

3 0
0.295 0
0.89 0.99
1.18 1.3
147% 100%
5 5
$967  $1,000

$70,688 $73,308

12.51%

97.12% 100.00%

100.00% 100.00%
0.68 0.67
1.65 1.57

9.58%  9.30%
741% 10.71%
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Target
i b o Average
Performance Outcomes Performance Categories 2013 2014 2017 Industry | Distributor

97.70% 98.32% 90.00% 95.72%
9950% 99.37% 90.00% 99.63%
64.70% T77.92% 65.00% 74.66%
86%  88% 83%
98.86% 99.24% 98.00% 98.07%
83%  83% NA
71.00% 69.00% 70.33%
© © © N/A
0 1 2 1.2
0 0070 0083 0113
091 09 1.11 0.96
128 118 1.36 1.26
101%  99% N/A
5 5
$1,044 $984
$27,819 $59,652
1,576.05

[+] 0, il
3458% 62.30% awn N/A
100.00% 81.08% 95 64%
100.00% 92.41% 90.00% 98.48%
061 064 0.68
145 134 147
930% 9.30% 9.41%
12.18%  9.08% 9.30%
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1.1 Service Quality: New Residential/Small Business Services Connected on Time
Toronto Hydro connected an average of 95.7 percent of new residential and small
business services (i.e. new connections less than 750 volts) on time over the 2013-2017
period, exceeding the industry target of 90 percent. In 2017, Toronto Hydro achieved its
best result to date, connecting 98.3 percent of the 2,621 new residential and small

business connections on time.

Serving one of the fastest growing cities in North America, Toronto Hydro receives high
volumes of connections and upgrades requests for residential and commercial
developments each year. To meet these challenges, the utility continues to look for
ways to improve the connection needs of its customers. For instance, in 2017, Toronto
Hydro consolidated its connection design teams to enable the allocation and
distribution of work across design team members in a more effective and efficient
manner. In addition, Toronto Hydro provided electronic means for customers to
complete their connections inquiries. These process improvements enable customer

inquiries to be handled efficiently and expeditiously.

For the 2020-2024 period, Toronto Hydro aims to meet or exceed the current OEB
standard for this measure. The utility’s performance under this measure is enabled by a
number of programs including Customer Connections (Exhibit 2B, Section E5.1) and

Customer-Driven Work (Exhibit 4A, Tab 2, Schedule 8).

1.2 Service Quality: Scheduled Appointments Met On Time
Toronto Hydro met an average of 99.6 percent of all requested appointments on time
over the 2013-2017 period, exceeding the performance standard set by OEB of 90

percent.
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Serving one of the fastest growing cities in North America, Toronto Hydro receives high
volumes of appointments requests every year. For the 2020-2024 period, Toronto
Hydro aims to meet or exceed the current OEB standard for this measure. The utility’s
performance under this measure is enabled by a number of programs including
Customer Connections (Exhibit 2B, Section E5.1) and Customer-Driven Work (Exhibit 4A,

Tab 2, Schedule 8).

1.3 Service Quality: Telephone Calls Answered On Time
Toronto Hydro answered an average of 74.7 percent of telephone calls on time over the

2013-2017 period, exceeding the industry target of 65 percent.

Toronto Hydro met the standard each year from 2013-2017 with the exception of 2016,
where the performance was at 64.7 percent, just slightly below the OEB standard. The
was due to a number of factors including a 10 percent call volume increase, when

compared to 2015, due to an increase in calls resulting from rate changes.

In 2017, Toronto Hydro extended its Call Centre weekday business hours from 8:00 a.m.
to 4:30 p.m. to 8:00 a.m. to 8:00 p.m. The extended Call Centre hours has resulted in
more manageable call volumes, contributing to improving results. While some year-
over-year volatility is to be expected, for the 2020-2024 period, Toronto Hydro aims to
meet or exceed the current OEB standard for this measure. The utility’s performance
under this measure is enabled primarily by the utility’s Customer Care program (Exhibit

4A, Tab 2, Schedule 14).

1.4 Customer Satisfaction: First Contact Resolution
First Contact Resolution tracks the successful resolution of a customer’s concern or

needs in the first instance they contact the utility. This measure reflects the proportion
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of telephone enquiries related to a residential or commercial account where the issue
was resolved in the first call. Toronto Hydro has averaged 83.2 percent in this measure
over the 2013-2017 period. The utility continues to explore effective ways to promote

the consumer-utility interaction such as enabling self-service tools for specific issues.

Toronto Hydro’s First Call Resolution performance has consistently improved from 77
percent in 2013 to 88 percent in 2017. In addition, the promotion of customer self-
service features on Toronto Hydro’s website has contributed to a reduction in the
potential need for customers to contact the utility. Toronto Hydro remains committed
to performing well in this measure. The utility’s performance under this measure is
enabled primarily by the utility’s Customer Care program (Exhibit 4A, Tab 2, Schedule
14).

1.5 Customer Satisfaction: Billing Accuracy
Toronto Hydro issued an accurate bill 98.1 percent of the time on average over the

2014-2017 period, meeting the industry target of 98 percent.

Billing inaccuracies may be caused by a variety of factors including incomplete or
inaccurate meter data, incorrect account or move-in/move-out information, or

misapplication of rates.

Toronto Hydro’s performance was slightly below the industry target in 2014 and 2015.
The steady improvements since 2014 resulted from focused attention by the utility on
process improvements and hardware enhancements. Since 2015, Toronto Hydro has
invested extensively on process improvements and hardware enhancements driving the
billing accuracy performance back to the OEB standard, and in fact slightly exceeding it

in 2016 and 2017.
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Process improvements include streamlining the meter to cash process, implementation
of preventative measures to monitor and reduce billing errors and exceptions,
improvements to training and standard operating procedure documents, and the
proactive integration of relevant controls in new projects. Replacements of defective
meters, enhanced engagement with vendors, enhancements to field service and
metering data exception management processes, and investments in metering and

meter data collection technologies also contributed to reductions in billing inaccuracies.

Over the 2020-2024 period, Toronto Hydro intends to begin an upgrade of its residential
and small commercial meters (for more information please refer to the Metering
Program — Exhibit 2B, Section E5.4). These new meters allow for improved data
transmission to collectors, resulting in fewer errors and less manual meter reads. They
also contain larger storage capacity, resulting in lower data loss, and an enhanced meter
signal range, resulting in cost reduction from fewer personnel required to conduct
manual meter reads. These investments are expected to allow Toronto Hydro to

achieve superior Billing Accuracy results.

For the 2020-2024 period, Toronto Hydro intends to meet or exceed the OEB standard
for this measure. The utility’s performance under the measure is enabled by a number
of programs including Toronto Hydro’s Customer Care program (Exhibit 4A, Tab 2,

Schedule 14) and the Metering program (Exhibit 2B, Section E5.4).

1.6 Customer Satisfaction: Customer Satisfaction Survey Results
Toronto Hydro first reported this measure in 2014 and surveyed customer satisfaction in
the following key areas: (a) power quality and reliability; (b) price; (c) billing and

payment; (d) communications; and (e) the customer service experience.
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In 2016, Toronto Hydro adopted a survey methodology used by Innovative Research
Group and the Electricity Distributors Association. Based on the survey activities
undertaken in December 2016, Toronto Hydro achieved an overall score of 83 percent,
which surpassed the provincial average of 79 percent. It is not possible to compare the
2016 and 2014 survey results because the two surveys are based on different
methodologies, including differences in scoring scales, structure of questions and overall

scoring index versus a single score.

Toronto Hydro intends to continue to engage with customers via a customer satisfaction
survey every two years, at a minimum, through the 2020-2024 period, and will aim to
maintain or improve customer satisfaction. The utility’s performance under the
measure is enabled by a number of Toronto Hydro programs including Customer Care

(Exhibit 4A, Tab 2, Schedule 14) and Customer Connections (Exhibit 2B, Section E5.1).

1.7 Safety: Level of Public Awareness of Electrical Safety

This measure was introduced in 2015. The overall Public Safety Awareness Index across
various areas of the utility, as reported for 2015 and 2016, was 71 percent and the 2017
survey results were 69 percent. The results remain stable and are within the 4 percent

margin of error, given the sample size of 600 customers.

Toronto Hydro values safety and proactively ensures awareness and importance of
safety in the vicinity of its distribution equipment. These activities include proactive
contact voltage scans on street-level assets, taking prompt corrective action where
potential safety issues are identified, and fostering a robust corporate safety culture

including comprehensive internal safety course work.
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Distributors are required to report the results of a standard safety awareness survey of
the general public residing within their service territory, who may or may not be direct
customers, at least once every two years. The survey, as designed by the Electrical
Safety Authority (“ESA”) and tests the respondents’ electrical safety awareness across
several topics, including power line clearance distances, emergency procedures related
to vehicular collisions with utility equipment and safety precautions related to

excavation work.

For the 2020-2024 period, Toronto Hydro intends to continue to monitor the level of

public safety awareness relating to the distribution system as well as continuing to meet
or exceed all current OEB EDS targets relating to public safety. The utility’s performance
under this measure is impacted by Toronto Hydro’s ongoing communications messaging

as part of the Customer Care program (Exhibit 4A, Tab 2, Schedule 14).

1.8 Safety: Compliance with Ontario Regulation 22/04

The ESA deemed Toronto Hydro to be compliant with the requirements of Ontario
Regulation 22/04 — Electrical Distribution Safety for 2013 through 2017. These results
were achieved through successful due diligence inspections, resolution of public safety
concerns, compliance investigations, and annual compliance audits conducted by the

ESA and a declaration of compliance.

Ontario Regulation 22/04 — Electrical Distribution Safety establishes the requirements
for electrical distribution safety related to the design, construction, and maintenance of
electrical distribution assets owned by the utility. This includes making sure appropriate
procedures are in place to prevent accidents or incidents, keeping the system in safe
working condition, etc. The utility must demonstrate how well it met the standards by

providing declarations, audit results, inspection reports, and other documentation.
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Toronto Hydro intends to remain in compliance with Ontario Regulation 22/04 through
the 2020-2024 period. The utility’s performance under the measure is enabled through
a number of programs included in Exhibit 2B, Sections E5-E8, and Exhibit 4A, Tab 2.

1.9 Safety: Serious Electrical Incident Index
Toronto Hydro has surpassed the distributor targets, with only one reporting incident in

the three years, which results in a ratio of 0.035 incidents per 1,000 km of line for 2017.

For the 2020-2024 period, Toronto Hydro intends to meet or exceed the relevant
distributor target for this measure. The mitigation of public safety risk is enabled by a

number of programs included in Exhibit 2B, Section E5 and E6 and Exhibit 4A, Tab 2.

1.10 System Reliability: SAIDI / SAIFI

Toronto Hydro’s average SAIDI performance for the 2013-2017 period was 0.96 while
the average SAIFI performance for the period was 1.26. The utility’s annual SAIDI and
SAIFI results have met or exceeded the OEB’s distributor target during this period.
Please see Exhibit 1B, Tab 2, Schedule 4 for a comprehensive discussion on the

underlying causes of system interruptions captured by SAIDI and SAIFI.

For the 2020-2024 period, Toronto Hydro intends to continue its strong performance
and maintain system reliability performance at the 2013-2017 average.”> The utility’s
performance under the measure is enabled through a number of programs including
Area Conversions (Exhibit 2B, Section E6.1), Network System Renewal (Exhibit 2B,
Section E6.4), and the Underground and Overhead System Renewal programs (Exhibit

2B, Section E6.2, E6.3, and E6.5).

5 Toronto Hydro will be using performance results from 2013-2017, which is the most current five-year
average, as opposed to the fixed five-year (2010-2014) average distributor specific target.
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1.11 Asset Management: Distribution System Plan (“DSP”) Implementation Progress

For 2017, the DSP implementation progress was 99 percent. Toronto Hydro has

adjusted planned spending in 2018 and 2019 to closely adhere to the approved five-year

cumulative amount. See Exhibit 2B, Section E4 for details on the implementation of the

utility’s DSP.

The DSP Implementation Progress measure reflects the effectiveness of the utility in
implementing its DSP. This measure is intended to track the ratio of the actual
cumulative capital expenditures to the aggregate approved five-year capital expenditure
amount. Toronto Hydro has hundreds of individual capital projects each year, and the
selection and timing of those projects varies with dynamic customer and system needs,
as well as weather, field conditions, permitting, site access, third party co-ordination,
and other factors. A regular part of Toronto Hydro’s operation is rebalancing the mix

and timing of capital projects to adjust for these factors.

For the 2020-2024 period, Toronto Hydro will continue to report the progress of its DSP

implementation based on the approved amount.

1.12 Efficiency Assessment

Efficiency is determined using an econometric benchmarking model that compares each
actual total costs to average total costs predicted by the model, which benchmarks
against Ontario-based utilities. Utilities’ total costs are evaluated to produce a single
efficiency ranking. This is divided into five groups based on the magnitude of the
difference between each utility’s actual and predicted costs. For the period 2013-2016,

Toronto Hydro maintained its efficiency ranking of 5.%

6 The 2017 OEB Benchmarking results were not available at the time of filing.
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While Toronto Hydro endorses the importance of a sophisticated quantitative
assessment of distributor efficiency, the methodology underlying the reported results
for this measure do not adequately assess the efficiency performance of a utility of

Toronto Hydro’s size, density, and asset base.

Toronto Hydro’s PSE Benchmarking Report— Econometric Benchmarking of Historical
and Projected Total Cost and Reliability Levels — is a better indicator of the utility’s

performance and is included in Exhibit 1B, Tab 4, Schedule 2.

For the 2020-2024 period, Toronto Hydro will continue to report under this measure, as

defined by the OEB.

1.13 Total Cost per Customer and Total Cost per km of Line

For the 2013-2016 period, Toronto Hydro’s average total cost per customer was $984
and average cost per kilometre was $59,652. This amount is then divided by the total
number of Toronto Hydro customers served and the total the number of kilometres of

line of distribution line operated by the utility.

In 2016, the utility adjusted its methodology for the Total Cost per km of Line measure
to align with the OEB’s definition by accounting for the utility’s significant secondary
(lower-voltage) distribution network. This is reflected in the significant (62 percent)

decrease in results from 2015 to 2016.

Toronto Hydro’s Total Cost per Customer is increasing primarily due to increased capital
costs paired with modestly increasing OM&A costs. This increase is consistent with

Toronto Hydro’s ongoing efforts to find operational efficiencies while undertaking
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capital work to replace aging and deteriorating assets and meet the growing demand on

its distribution system.

For the 2020-2024 period, Toronto Hydro will continue to report under this measure, as

defined by the OEB.

1.14 Net Cumulative Energy Savings
In 2017, Toronto Hydro achieved 333 GWh of net incremental energy savings persisting
to 2020. At the halfway point of implementation, the utility has achieved 62 percent of

the 1,576 GWh target for net cumulative energy savings for the 2015 to 2020 period.

Under the Conservation First Framework, the IESO allocates energy savings to be
achieved by each utility in the province. Each LDC is then responsible for achieving its
allocated 2015-2020 CDM Plan Target. Toronto Hydro works closely with the IESO and
other LDCs to continually develop and improve provincial offerings, while at the same
time creating local programs that target specific opportunities unique to Toronto. In
2017, Toronto Hydro achieved the highest annual energy savings Toronto Hydro has

ever reported, driving new standards of performance across all customer segments.

Most of the utility’s Conservation and Demand Management programs are not funded
via rates. However, Toronto Hydro’s Stations Expansion program (Exhibit 2B, Section
E7.4) includes rates-funded demand response activities to defer distribution

infrastructure, which supports the Conservation First objectives.

Going forward, Toronto Hydro aims to fulfill the target within the time-frame allotted.
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1.15 Connection of Renewable Generation: Renewable and Micro-Embedded
Generation Connections
The utility averaged 96.5 percent for Renewable Generation Connection Impact
Assessments (“CIAs”) Completed on Time and 98.5 percent for New Micro-embedded

Generation Facilities Connected on Time over the 2013-2017 period.

As of the end of 2017, Toronto Hydro had responded to over 8,000 inquiries from
customers and developers seeking to connect generation under various programs such
as the IESO programs,’ Net-Metering, Energy Storage, Combined Heat and Power
(“CHP”), Closed Transition, and Load Displacement. A wide range of proponents have
submitted project applications, including many schools, housing managers, large grocery
stores, condominium corporations, and department stores. As of the end of 2017,
Toronto Hydro had connected nearly 1,800 distributed generation projects of various

sizes totalling 225.7 MW in capacity.

In 2017, Toronto Hydro’s connection process changed such that the execution of the
Connection Agreement and collection of connection costs would occur prior to meter
installation. Due to uncertainty about some of the provincially-supported programs,
customers began to exhibit a reluctance in paying the connection costs after the project
was connected to the grid. As a result, more time and effort was required by Toronto
Hydro to deal with the increased volume of non-payment collections. The change in
process is expected to minimize this matter and contribute to increased efficiencies in

relation to the connection process.

7 Including Feed-in-Tariff (“FIT”), microFIT, Process and Systems Upgrade Initiative (“PSUI”), and Renewable Energy
Standard Offer Program (“RESOP”).
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Toronto Hydro intends to improve its performance of the CIA measure and to continue
to exceed or maintain the industry target for micro embedded through the 2020-2024

period. The utility’s performance under this measure is enabled by the Customer

Connections (Exhibit 2B, Section E5.1), Generation Protection, Monitoring, and Control

(Exhibit 2B, Section E5.5), and Energy Storage Systems (Exhibit 2B, Section E7.2).

1.16 Financial Ratios: Liquidity: Current Ratio (Current Assets/Current Liabilities)
Toronto Hydro’s “Current Assets” and “Current Liabilities” are determined in accordance
with the requirements of the OEB’s Electricity Reporting and Record Keeping
Requirements for Electricity Distributors (“RRR”) and the Accounting Procedures
Handbook (“APH”), and not by reference to IFRS. As a result, the “Liquidity Ratio”
expressed in the EDS may differ from similarly-termed financial ratios or information
presented in documents that the utility’s parent company, Toronto Hydro Corporation,
is required to file under securities laws, and which are available on System Electronic

Document Analysis and Retrieval (“SEDAR”).

For an analysis on the financial performance of Toronto Hydro Corporation and its
affiliates, including the utility, please refer to the financial reports available on Toronto

Hydro’s website® and SEDAR.?

1.17 Financial Ratios: Leverage: Total Debt to Equity Ratio
Toronto Hydro’s “Total Debt” and “Equity” are determined in accordance with the
requirements of the OEB’s RRR and APH, and not by reference to IFRS. As a result, the

“Leverage Ratio” expressed in the Scorecard and this Scorecard MD&A may differ from

8 Toronto Hydro Financial Reports
<http://www.torontohydro.com/sites/corporate/InvestorRelations/FinancialReports/Pages/FinancialReports.aspx>
9 <https://www.sedar.com/>


http://www.torontohydro.com/sites/corporate/InvestorRelations/FinancialReports/Pages/FinancialReports.aspx
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similarly-termed financial ratios or information presented in documents that Toronto

Hydro is required to file under securities laws and which are available on SEDAR.

For an analysis on the financial performance of Toronto Hydro Corporation and its
affiliates, including the utility, please refer to the financial reports available on Toronto

Hydro’s website!? and SEDAR.*!

1.18 Financial Ratios: Leverage: Profitability: Regulatory Return on Equity — Deemed
(included in rates) and Achieved
The Regulatory Return on Equity (“ROE”) is calculated on the same basis as the
methodology used to establish Toronto Hydro’s base rates for a year, which is
prescribed by the OEB. The Regulatory ROE is not determined in accordance with IFRS.
As such, the Scorecard’s “Profitability” performance measures (“Deemed” and
“Achieved” Regulatory ROE) may differ from similarly-termed expressions of profitability
and return on equity presented in documents that Toronto Hydro Corporation, the
utility’s parent company, is required to file under securities laws and which are available

on SEDAR.

For analysis of the financial performance of Toronto Hydro Corporation and its affiliates,
including the utility, please refer to its Corporate MD&A available on Toronto Hydro’s

website!? and SEDAR.

10 Toronto Hydro Financial Reports
<http://www.torontohydro.com/sites/corporate/InvestorRelations/FinancialReports/Pages/FinancialReports.aspx>
11 <https://www.sedar.com/>

12 Supra note 10.


http://www.torontohydro.com/sites/corporate/InvestorRelations/FinancialReports/Pages/FinancialReports.aspx

10

11

12

13

14

15

Toronto Hydro-Electric System Limited
EB-2018-0165
Exhibit 1B
Tab 2
Schedule 2
ORIGINAL
Page 17 of 23
2. 2015-2019 DSP PERFORMANCE MEASURES
This section provides the results of Toronto Hydro’s historical performance on the 12
DSP measures proposed as part of its 2015-2019 Rate Application.'3 In an effort to
reduce duplication, performance results for measures already discussed in the previous
section or in Exhibit 1B, Tab 2, Schedules 3 and 4 and Exhibit 2B, Section C are not

included here.

3. CUSTOMER AVERAGE INTERRUPTION DURATION INDEX (“CAIDI"”)

CAIDI measures the outage duration experienced by an average Toronto Hydro customer.
The utility’s performance for CAIDI has been consistent with overall reliability
improvements exhibited in recent years. Figure 1, below, shows the utility’s
performance for this measure over the 2013-2017 period. Toronto Hydro’s reliability

improvements are attributable to the utility’s distribution system investments.

CAIDI (Hours)

0.9
0.8

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

2013 2014 2015 2016 2017

Figure 1: CAIDI Performance from 2013-2017

13 Supra note 4. Note that in place of some of these measures, Toronto Hydro has proposed 15 Custom Performance
Measures for the 2020-2024 plan period in the current Application. Please see Exhibit 2B, Section C for more
information.
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4. MOMENTARY AVERAGE INTERRUPTION FREQUENCY INDEX (“MAIFI”)
MAIFI measures the average frequency of momentary interruptions (i.e. less than one
minute) that affect Toronto Hydro’s customers. Figure 2, below, shows the utility’s
performance for this measure over the 2013-2017 period. The five-year annual
frequency value for the period 2013 to 2017 is 2.56 compared to the corresponding
value of 2.74 reported in the utility’s last Rate Application (for the period 2009 to 2013).
For 2017, MAIFI was 2.52. This result represents a marginal improvement from the prior

year and is generally consistent with recent historical results.

MAIFI

3.0
2.5 —
2.0
1.5
1.0
0.5

0.0
2013 2014 2015 2016 2017

Figure 2: MAIFI Performance from 2013-2017

5. OUTAGES CAUSED BY DEFECTIVE EQUIPMENT

The Number of Outages Caused by Defective Equipment tracks the total number of
sustained customer interruptions attributable to defective equipment, which may result
from causes such as equipment failures due to deterioration from age or maintenance

deficiencies and indicates the health of the system.
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Figure 3, below, shows the utility’s performance in this measure over the 2013-2017
period. In 2017, Toronto Hydro recorded 484 outages caused by defective equipment,
the lowest number in recent history. The overall declining trend as shown in Figure 3,
below, aligns with Toronto Hydro’s general expectations and is consistent with its

implementation of its capital renewal programs.

Outages Caused by Defective Equipment (# of outages)
800
700
600

[ ]
500
400
300
200
100
0
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Figure 3: Outages by Defective Equipment Performance from 2013-2017

6. STATIONS CAPACITY AVAILABILITY

The Stations Capacity Availability tracks the number of Transformer Stations where
station demand is forecasted to exceed 90 percent of the station’s firm capacity within
the next five years. Figure 4 shows the utility’s performance in this measure over the
2013-2017 period. The number of stations with demand forecasted to exceed the 90
percent threshold within five years remained at one station in 2016 and 2017. The
measure has remained consistent, since system peak load in 2017 was similar to 2016.
Figure 4, below, also shows a declining trend for the past five-year period illustrating

that Toronto Hydro has managed stations capacity and load transferring successfully.
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Distribution system load across the system decreased slightly from 2014 to 2017, driving
the measure down to zero. Two stations currently are forecasted to become loaded

beyond 90 percent in the coming years.

Stations Connection Capacity Availability (# of stations)

1
= ]
0 -—
2013 2014 2015 2016 2017

Figure 4: Stations Capacity Available Progress Performance for 2013-2017

7. PLANNING EFFICIENCY - ENGINEERING AND SUPPORT COSTS

This measure monitors the proportion of indirect labour costs being charged to capital
projects. Figure 5 shows the utility’s performance in this measure over the 2013-2017
period. Factors that have impacted this measure include year-to-year variations in
overall capital spending, design requirements for future spending, and increases in
Control Centre activities to manage increasing demands for outage management on the
distribution system. Demands have also increased in the System Access category, which
requires increased Control Centre engagement. These demands include staffing
requirements which resulted in higher labour costs, and increased cost attributable to

this category.
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Planning Efficiency: Engineering and Support Costs (%)
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Figure 5: Engineering and Support Costs (%) Performance from 2013-2017

8. SUPPLY CHAIN EFFICIENCY: MATERIALS HANDLING ON-COST

In accordance with the applicable accounting framework, Toronto Hydro adds the
eligible portion of its supply chain and warehousing activities costs directly to the capital
projects and programs that these activities support. The supply chain and warehousing
costs are added to the total costs of capital projects through the service charge referred

to as “On-Cost”, which is applied as a percentage of the project’s total costs.

As shown in Figure 6, actual on-cost rate decreased between 2013 and 2017, with the

general stability over the five-year historical period.
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Supply Chain Efficiency: Materials Handling On-Cost (%)

o ]
12%

2013 2014 2015 2016 2017

Figure 6: Materials Handling On-Cost Performance from 2013-2017

9. CONSTRUCTION EFFICIENCY: INTERNAL VS CONTRACTOR COST BENCHMARKING
To track the costs of capital construction projects completed by the utility’s internal
construction crews, Toronto Hydro compared the cost of select projects constructed
internally to the unit prices charged for similar work performed by external contractor

crews.

Internal project construction costs were on average _ than the costs of

the same projects had they been constructed externally using up to seven design and
construction contractors over the 2013 to 2016 period.'* This value was calculated
using the weighted average of individual estimate variances equal to the portion of
contractor work performed by each of the six or seven contractors in a reference year.
Year-over-year results were affected by the selected sample project which comprised of

different units of work.

14 The results for 2017 are not available at this time.
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10. CONSTRUCTION EFFICIENCY: STANDARD ASSET ASSEMBLY LABOUR INPUT
The Standard Asset Assembly Labour Input is related to the development of a
comprehensive framework for tracking the total number of labour hours required to
stage, install, and energize a fully assembled unit corresponding to each major asset

class of the utility’s electricity distribution plant (e.g. transformers, switchgear etc.).

In 2016, Toronto Hydro successfully implemented Asset Assembly Units for estimating
internal construction activities and leveraged this new approach to develop a
construction scheduling and dashboard tool to manage construction projects during
their lifecycle. The asset assembly project was launched in 2017, and Toronto Hydro is
in the very early stages of data collection. Given the amount of electrical planned
capital project work that is executed by internal Toronto Hydro staff, obtaining a

statistically significant data set is expected to take at least 12-24 months.

The envisioned end-state scope includes about 25 discrete estimates of total labour and
“non-wrench” hours (e.g. driving, set-up/take-down, breaks) required to fully complete
a single installation of a major asset class unit. The estimates of total hours will be
developed based on system averages derived through analysis of past results, pilot time
studies, and other activities determined as necessary during the project stages. Toronto

Hydro continues work on developing and assessing the feasibility of this measure.
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SERVICE QUALITY PERFORMANCE

1. OVERVIEW

Toronto Hydro monitors and reports its performance results for the Electricity Service
Quality Requirements (“ESQRs”) in accordance with the OEB’s Reporting and Record-
keeping Requirements (“RRR”).} This section provides the reported Service Quality
Requirements for the last five years (2013-2017). A completed Appendix 2-G,
documenting both Service Quality and Service Reliability Indicators, is provided in
Exhibit 1B, Tab 2, Schedule 5. Toronto Hydro confirms that the data included in this

evidence is consistent with the scorecard.?

As illustrated in Table 1, Toronto Hydro’s Service Quality performance has been steady
in most areas over the last five years, meeting or exceeding the ESQR standards 85
percent of the time, with noteworthy improvements in Emergency Response and
Connections of New Services (Low Voltage) measures. A detailed explanation as well as

a remediation plan for those measures below the OEB standard are provided below.

1See OEB Distribution System Code, Chapter 7 Service Quality Requirements, and RRR section 2.1.4.
2 This section is filed in accordance with section 2.2.2.8 [Service Quality] of the Chapter 2 Cost of Service Filing
Requirements.
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1 Table 1: Summary of Toronto Hydro’s ESQR Performance
Hist. 5
OEB
ESQR Year 2013 | 2014 | 2015 | 2016 | 2017
Standard
Avg.
Connection of New Services-
90 95.7 94.2 | 91.5 | 96.9 | 97.7 | 98.3
Low Voltage (“LV”)
Connection of New Service-High
90 99.7 100.0 | 100.0 | 100.0 | 100.0 | 98.4
Voltage (“HV”)
Micro Embedded Generation
90 98.5 100.0 | 100.0 | 100.0 | 100.0 | 92.4
Facilities
Appointment Scheduling 90 87.7 96.6 | 96.2 | 89.0 | 72.0 | 81.8
Appointment Met 90 99.6 99.6 | 99.8 | 99.9 | 99.5 | 994
Rescheduling a Missed
. 100 98.6 98.4 | 94.6 | 100.0 | 100.0 | 100.0
Appointment
Telephone Accessibility 65 74.7 82.0 | 719 | 76.8 | 64.7 | 77.9
Telephone Call Abandon Rate 10 1.9 1.2 1.7 1.6 3.1 1.9
Written Response to Enquires 80 94.9 989 | 8.8 | 975 | 93.1 | 99.0
Billing Accuracy 98 98.1 NA 96.6 | 97.5 | 98.9 | 99.2
Emergency Response (Urban) 80 87.8 744 | 92.0 | 87.2 | 91.8 | 93.6
Reconnection Performance
85 99.8 100.0 | 100.0 | 100.0 | 99.7 | 99.4
Standard

3 2. CONNECTION OF NEW SERVICES — LOW VOLTAGE

4 Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
5  for this measure. Specifically, Toronto Hydro connected an average of 95.7 percent of
6 new low voltage connections (i.e. new connections below 750 volts) on time over the

7 2013-2017 period, exceeding the OEB standard of 90 percent. Further details on the

8 utility’s performance in this measure can be found under “New Residential/Small

9  Business Services Connected on Time”3 in Exhibit 1B, Tab 2, Schedule 2.

3 OEB EDS Measure Descriptions are available at:
<https://www.oeb.ca/sites/default/files/uploads/Scorecard_Performance_Measure_Descriptions.pdf>


https://www.oeb.ca/sites/default/files/uploads/Scorecard_Performance_Measure_Descriptions.pdf
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3. CONNECTION OF NEW SERVICES — HIGH VOLTAGE

Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro connected an average of 99.7 percent of
new high voltage connections (i.e. new connections greater than 750 volts) on time over

the 2013-2017 period, exceeding the OEB standard of 90 percent.

Toronto Hydro’s services one of the fastest growing cities in North America, requiring
the utility to respond to high volumes of connections and upgrades requests for
residential and commercial developments each year. To meet these challenges, the
utility continues to look for ways to improve how it responds to the connection needs of
its customers. For instance, in 2017, Toronto Hydro consolidated its connection design
teams to enable the allocation and distribution of work across design team members in
a more effective and efficient manner. In addition, Toronto Hydro introduced an online
method of allowing customers to complete their connections inquiries. This has

enabled customer inquiries to be dealt with efficiently and expeditiously.

For the 2020-2024 period, Toronto Hydro intends to continue to meet or exceed the
current OEB standard for this measure. Toronto Hydro’s performance under this
measure is enabled by programs including the low voltage connections work discussed

in Toronto Hydro’s Customer Connections program (Exhibit 2B, Section E5.1).

4. MICRO-EMBEDDED GENERATION FACILITIES

Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro connected an average of 98.5 percent of
micro-embedded generation facilities over the 2013-2017 period, exceeding the OEB

standard of 90 percent. Further details on the utility’s performance in this measure can
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be found under “New Micro-Embedded Generation Facilities Connected on Time” in

Exhibit 1B, Tab 2, Schedule 2.

5. APPOINTMENTS SCHEDULING

Over the 2013-2017 period, on average, Toronto Hydro has performed below the OEB

standard for this measure. Specifically, on average, Toronto Hydro scheduled 87.7

percent of appointments within five business days over the 2013-2017 period, falling

slightly below the OEB standard of 90 percent.

Toronto Hydro has made several process improvements in an effort to increase

performance in this measure. Some of these improvement initiatives include:

Optimizing the number and use of contractors to address appointments for cable
locates;

Establishing self-locating agreements that enable qualified excavators to perform
locates safely, without engaging Toronto Hydro;

Establishing alternate locate agreements allowing excavations to be performed
under pre-established conditions without a field locate;

Increased training of locate service providers enabling them to complete pre-
screening; and

Expanding the use of remote pre-screening to identify locations where no
underground infrastructure exists, thus eliminating the need for a site visit (and

an appointment).

4 Self-locating agreements enable excavators to provide their own locates on Toronto Hydro’s behalf and alternate
locate agreements allow excavations under set conditions without a field locate.
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These efforts have led to a 10 percent increase in the reported performance from 2016
to 2017. Specifically, in 2017, Toronto Hydro scheduled 81.8 percent of all
appointments within five business days, improving on its 2016 performance of 72.0
percent. Going forward, the utility will continue to work on its performance. The
utility’s performance under this measure is enabled by such programs as Customer-

Driven Work (Exhibit 4A, Tab 2, Schedule 8).

6. APPOINTMENTS MET

Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro has arrived on time for an appointment
99.6 percent of the time over the 2013-2017 period, exceeding the OEB standard of 90
percent. Toronto Hydro’s performance under this measure is discussed in Exhibit 1B,

Tab 2, Schedule 2 under “Scheduled Appointments Met n Time.”

7. RESCHEDULING A MISSED APPOINTMENT

Over the 2013-2017 period, on average, Toronto Hydro has performed below the OEB
standard for this measure. Specifically, on average, Toronto Hydro rescheduled a
missed appointment 98.6 percent of the time over the 2013-2017 period, falling slightly
below the OEB standard of 100 percent. However, performance under this measure has
been at the OEB standard of 100 percent for the last three years (i.e. 2015, 2016, and
2017).

Toronto Hydro strives to meet all its appointments, with very few missed on an annual
basis. When one of these few missed appointments is subsequently not rescheduled in
accordance with the OEB’s standard, it results in a relatively significant impact in

percentage terms. For instance, in 2014, out of a total of number of 16,727 customer
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appointments only 37 were missed, of which only two were rescheduled in accordance

with the OEB’s standard.

For the 2020-2024 period, Toronto Hydro intends to perform at the current OEB
standard of 100 percent. The utility’s performance under this measure is enabled by

such programs as Customer-Driven Work (Exhibit 4A, Tab 2, Schedule 8).

8. TELEPHONE ACCESSIBILITY

Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro responded within a 30-second time period
74.7 percent of the time over the 2013-2017 period, exceeding the OEB standard of 65
percent. Toronto Hydro’s performance under this measure is discussed in Exhibit 1B,
Tab 2, Schedule 2 under “Telephone Calls Answered on Time.” The utility’s performance
under this measure is enabled by such programs as Customer Care (Exhibit 4A, Tab 2,

Schedule 14).

9. TELEPHONE CALL ABANDON RATE
Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro has a call abandonment rate of 1.9

percent, on average, compared to the OEB standard of 10 percent.

The Toronto Hydro’s Contact Centre receives and responds to approximately 93,000
written inquiries and 527,000 telephone calls per year. Customers engage with the
Contact Centre to inquire about Toronto Hydro’s business practices, including, but not

limited to, payment options, electricity consumption, and collections.
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In 2017, Toronto Hydro extended its Call Centre weekday business hours from 8:00 a.m.
to 4:30 p.m. to 8:00 am to 8:00 p.m. These extended hours have resulted in more

manageable call volumes.

For the 2020-2024 period, Toronto Hydro intends to meet or exceed the OEB standard
for this measure. The utility’s performance under this measure is enabled by such

programs as Customer Care (Exhibit 4A, Tab 2, Schedule 14).

10. WRITTEN RESPONSE TO ENQUIRIES

Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro has responded to written enquiries within
ten business days 94.9 percent of the time over the 2013-2017 period, exceeding the
OEB standard of 80 percent.

For the 2020-2024 period, Toronto Hydro intends to meet or exceed the OEB standard
for this measure. The utility’s performance under this measure is enabled by such

programs as Customer Care (Exhibit 4A, Tab 2, Schedule 14).

11. BILLING ACCURACY

Over the 2013-2017 period, on average, Toronto Hydro has met the OEB standard for
this measure. Specifically, Toronto Hydro has issued an accurate bill 98.1 percent of the
time, on average, over the 2013-2017 period, meeting the OEB standard of 98 percent.
Toronto Hydro’s performance under this measure is discussed in Exhibit 1B, Tab 2,
Schedule 2 under “Billing Accuracy.” The utility’s performance under this measure is
enabled by such programs as Metering (Exhibit 2B, Section E5.4) and Customer Care
(Exhibit 4A, Tab 2, Schedule 14).
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12. EMERGENCY RESPONSE

Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro responded to emergency calls within 60
minutes 87.8 percent of the time over the 2013-2017 period, exceeding the OEB

standard of 80 percent for urban areas.

The utility’s performance below the OEB standard in 2013 was explained in Toronto
Hydro’s 2015-2019 Application as resulting from the timing and severity of Major Event
Days (“MEDs”) — typically storms — which may not allow for a timely response to all
(often simultaneous) emergency calls. Since then, Toronto Hydro’s 2014 to 2017
performance has substantially improved and has resulted in an overall five-year average

of 87.8 percent — exceeding the OEB standard of 80 percent.

In 2017, Toronto Hydro successfully responded to 93.6 percent of emergency calls
within 60 minutes. Toronto Hydro continues to assess and optimize the number of
crews on shift to maximize resources and prioritize events to increase the number of

events responded to per crew shift.

For the 2020-2024 period, Toronto Hydro intends to meet or exceed the current OEB
standard for this measure. The utility’s performance under this measure is enabled by

such programs as Emergency Response (Exhibit 4A, Tab 2, Schedule 5).

13. RECONNECTION PERFORMANCE STANDARD
Over the 2013-2017 period, on average, Toronto Hydro has exceeded the OEB standard
for this measure. Specifically, Toronto Hydro reconnected an average of 99.8 percent of

customers on time for the 2013-2017 period, exceeding the OEB standard of 85 percent.
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Toronto Hydro has made investments to its metering system to allow remote
reconnection for certain customers. This was part of a pilot project started in 2017 to
improve the efficiency and timeliness of the reconnection process. Toronto Hydro is
gradually upgrading its meters to have remote-control capabilities and as of the end of
2017 had over 48,000 meters with such capabilities in service. These new meters can be
remotely disconnected, reconnected, or operated intermittently to interrupt load on a

pre-set schedule, without the need for a site visit.

As these meters become more commonplace, performance under this measure is
expected to further improve, as the utility will increase its capability to remotely
reconnect customers nearly instantaneously after a customer makes payment or enters

into an arears payment plan.

For the 2020-2024 period, Toronto Hydro intends to meet or exceed the current OEB
standard for this measure. Toronto Hydro’s performance under this measure is enabled
by work including that in the Metering (Exhibit 2B, Section E5.4) and Customer Care
program (Exhibit 4A, Tab 2, Schedule 14).
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RELIABILITY PERFORMANCE

Toronto Hydro tracks reliability performance indicators System Average Interruption
Frequency Index (“SAIFI”) and System Average Interruption Duration Index (“SAIDI”) in
several ways:!

1) All events;

2) Excluding events relating to Loss of Supply (“LoS”);

3) Excluding events relating to Major Event Days (“MEDs”);

4) Excluding MEDs and LoS; and

5) Excluding MEDs, LoS, and scheduled outages.

Scenarios 1, 2, and 3 provide SAIFI and SAIDI in the manner required by the OEB’s
prescribed Appendix 2-G, filed at Exhibit 1B, Tab 2, Schedule 5. Scenarios 4 and 5
provide SAIFI and SAIDI excluding: (i) outages related to MEDs and LoS (consistent with
the OEB Electricity Distributor Scorecard and MD&A) discussed in Exhibit 1B, Tab 2,
Schedule 2; and (ii) MEDs, LoS and scheduled outages, respectively, as a more
normalized reflection of total system reliability performance. Each scenario provides
valuable information as to the causes, duration, and frequency of outages within

Toronto Hydro’s distribution system.

1. SYSTEM OVERVIEW
Figures 1 and 2 below show the system’s total SAIFI and SAIDI between 2013 and 2017,
respectively, under each of the five scenarios. The notably higher SAIFI and SAIDI in

2013 under Scenarios 1 and 2 can be attributed to the flooding of Manby TS in July and

1 During the 2020-2024 plan period, Toronto Hydro will be tracking performance under FESI-7 (System) and FESI-6
(Large Customers) as part of its custom performance measures, please see Exhibit 2B, Section C for more information.
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the ice storm in December of that year. Both of these occurrences were outside the
utility’s control and met the definition of MEDs as set out in the OEB’s Electricity
Reporting and Record Keeping Requirements (“RRR”).2 These MEDs caused the year-
over-year fluctuations to be more drastic. In contrast, Scenarios 3 (excluding MEDs),
Scenario 4 (excluding MEDs and LoS), and Scenario 5 (excluding MEDs, LoS, and
scheduled outages) illustrate more normalized SAIFI and SAIDI values with less
fluctuations. Toronto Hydro considers these latter scenarios to offer greater insight into
system reliability as they provide a better indication of the performance trend of the
system and the impact of recent investments, and are the more commonly used

indicators across the industry for benchmarking against distribution system

performance.
3.50
3.00
2.50
— 2.00
=
<
v 1.50
1.00
0.50
0.00
2013 2014 2015 2016 2017
M Total SAIFI 2.91 1.73 1.59 1.40 1.49
SAIFI Excluding LoS 2.38 1.36 1.40 1.28 1.24
B SAIF| Excluding MED's 1.44 1.39 1.45 1.40 1.43
M SAIFI Excluding MED's and LoS 1.34 1.18 1.31 1.28 1.18
] i '
SAIFI Excluding MED's, LoS and 1.30 113 1.29 1.4 116

Scheduled Outages

Figure 1: System Level SAIFI

2 OEB, Electricity Reporting and Record Keeping Requirements (“RRR”), Section 2.1.4.2(7).
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2016 2017
0.95 1.13
0.91 1.05
0.95 0.99
0.91 0.91
0.85 0.88

*2013 Values cut off above the chart due to the high SAIFI and SAIDI values prior to excluding MEDs.

Figure 2: System Level SAIDI

2. LOSS OF SUPPLY

Loss of Supply (“LoS”) events have a significant impact on the overall reliability of

Toronto Hydro’s distribution system, and being external to Toronto Hydro’s operations

and control, are generally excluded from a system reliability analysis. On a system level,

LoS events can contribute up to 22 percent of SAIFl and 20 percent of SAIDI (based on

system reliability analysis beginning in 2013), although significant variations can occur

year to year. There are also significant variations between individual LoS events, which

makes it difficult to perform trend analyses and forecast future reliability performance.

For instance, 23 LoS events occurred in 2015, whereas 20 LoS events occurred in 2017.

Nevertheless, the fewer events in 2017 affected SAIFI and SAIDI to a greater extent due

to the higher impacts of individual events in that year. Figures 3 and 4 below show the

SAIFI and SAIDI system impact due to LoS.
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Figure 3: Loss of Supply Impact on Total SAIFI
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Figure 4: Loss of Supply Impact on Total SAIDI
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3. MAJOR EVENT DAYS

Major Event Days (“MEDs”) are defined by the Institute of Electrical and Electronics

Engineers (“IEEE”) as “events that are beyond the design and/or operational limits of a

utility.”3 Major Events are similarly defined by the OEB’s RRR as “an event that is

beyond the control of the distributor and is: unforeseeable, unpredictable,

unpreventable, or unavoidable.”* Similar to LoS events, MEDs are external to routine

utility operation, and in addition, are highly volatile from year to year. The exclusion of

MEDs and LoS events allows a utility to normalize its reliability data, making it possible

to establish meaningful reliability performance trends and associated targets. MEDs

experienced by Toronto Hydro since 2003 are shown in Table 1, below.

Table 1: Major Event Days

Number Total Total Customer
Dates Description of Customers Hours

Outages | Interrupted Interrupted
July 8, 2013 Major Storm (Thunderstorm) 56 324,672 2,377,913
July 9, 2013 Major Storm (Thunderstorm) 44 41,502 91,646
December 21, 2013 Freezing Rain Ice Storm 42 175,928 3,204,481
December 22,2013 | Freezing Rain Ice Storm 208 441,547 8,295,093
December 23, 2013 | Freezing Rain Ice Storm 25 29,530 196,633
December 24, 2013 | Freezing Rain Ice Storm 23 13,983 149,337
December 25, 2013 | Freezing Rain Ice Storm 18 20,225 92,924
December 26, 2013 Freezing Rain Ice Storm 20 19,147 91,458
April 15, 2014 Loss of Supply to Manby TS 27 113,035 129,479
June 17, 2014 Major Thunderstorm 38 55,442 88,496
November 24, 2014 | Wind Storm 46 82,053 99,027
March 3, 2015 Freezing Rain 49 107,242 291,672
October 15, 2017 Wind Storm 31 43,175 107,846

3 |[EEE 1366-2012 — IEEE Guide for Electric Power Distribution Reliability Indices.

4 Ontario Energy Board, Electricity Reporting & Record Keeping Requirements (March 15, 2018) at p. 10.
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Figures 5 and 6, below, demonstrate the SAIFI and SAIDI system impacts resulting from

100%
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40%
30%
20%
10%

0%

MEDs.

2013 2014 2015
B Major Events 50% 20% 9%
M System 50% 80% 91%

2016 2017
0% 4%
100% 96%

Figure 5: Major Event Days Impact on Total SAIFI
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Figure 6: Major Event Days Impact on Total SAIDI
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4. SCHEDULED OUTAGES

Scheduled outages are associated with construction and preventative maintenance
activities. Assets that are at risk of failing in the near future may be taken out of service
to be repaired or replaced. While this can lead to lengthy outages, the duration of the
outage would generally be much shorter than those caused by the asset failing while in-
service. These planned replacements are also often required to mitigate safety risks to
Toronto Hydro’s employees. Toronto Hydro provides customers advanced notification
of any impeding work prior to engaging the project, which gives them the opportunity
to plan their activities around the repair work. As planned outages do not reflect the
inherent reliability performance of the distribution system, they are typically excluded

from reliability analyses.

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

0%

2013 2014 2015 2016 2017
B Scheduled Outages 1% 3% 1% 2% 1%
M System 99% 97% 99% 98% 99%

Figure 7: Scheduled Outages Impact on Total SAIFI
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Figure 8: Scheduled Outages Impact on Total SAIDI

5. SYSTEM RELIABILITY EXCLUDING LOSS OF SUPPLY, MAJOR EVENT DAYS AND
SCHEDULED OUTAGES
As noted above, MEDs and LoSs are outside the utility’s control. As a result, these
factors are typically excluded from analysis of the overall system performance. In
addition, scheduled outages are required to allow certain work to be completed on the
distribution system such as replacing assets that are at their end of life or in
deteriorated condition to prevent a future outage. The inclusion of scheduled outages
in reliability analysis would not provide a true reflection of distribution system
performance. Figures 9 and 10, below, show the adjusted SAIFI and SAIDI (excluding
LoS, MEDs, and scheduled outages).

The year-over-year adjusted values show that SAIFI and SAIDI have been generally

stable, with a slight downward trend. A breakdown of system interruption causes is
shown by the cause codes in Figures 11 and 12. The cumulative weather reliability

impacts on the system are highlighted in Figures 13 and 14. SAIDI shows a steady



Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 1B

Tab 2

Schedule 4

ORIGINAL

Page 9 of 21

improvement over the 2013-2017 period. This is in part a reflection of the utility’s
continued work to improve restoration times through the installation of remotely
operated switches, which allow faster restoration of customers as well as
reconfigurations to reduce assets in rear lot locations that typically have longer outage

durations.

1.40
1.20
1.00
— 0.80
=
&
0.60
0.40
0.20
0.00
2013 2014 2015 2016 2017
m SAIFI 1.30 1.13 1.29 1.24 1.16

Figure 9: System SAIFI Excluding MEDs, Loss of Supply and Scheduled Outages
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B SAIDI 1.05 0.84 0.95 0.85 0.88

Figure 10: System SAIDI Excluding MEDs, Loss of Supply and Scheduled Outages
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6. CAUSE CODE ANALYSIS
Toronto Hydro tracks causes of service interruptions using the ten primary cause codes
as specified in the OEB’s RRR.> Figures 11 and 12, below, show the utility’s 2013-2017

SAIFI and SAIDI performance by cause code. Table 2, below, shows the percentage

contribution of each cause code to overall system SAIFI and SAIDI.

0.70
0.60
0.50
_ 0.40
=
b
0.30
0.20
- J I -I i. - | hl
000 ADVERSE ADVERSE DEFECTIVE FOREIGN HUMAN = SCHEDULED
ENVIRONMENT WEATHER EQUIPMENT INTERFERENCE ELEMENT LIGHTNING LOSS OF SUPPLY OUTAGE TREE CONTACTS UNKNOWN
m2013 0.00 0.23 0.53 0.13 0.05 0.02 0.10 0.04 0.14 0.20
m2014 0.02 0.11 0.53 0.15 0.07 0.01 0.21 0.04 0.10 0.16
W 2015 0.10 0.12 0.58 0.10 0.10 0.01 0.14 0.02 0.05 0.21
m2016 0.00 0.12 0.49 0.12 0.07 0.00 0.12 0.03 0.12 0.32
m2017 0.00 0.10 0.45 0.14 0.02 0.02 0.25 0.02 0.14 0.30

Figure 11: SAIFI Cause Code Breakdown (Excluding MEDs)

5 RRR, Section 2.1.4.2.5 - Reporting Cause Codes.
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0.60
0.50
0.40
5
= 030
wv
0.20
- I II I I ‘
S P . . .k Id n
: ADVERSE ADVERSE DEFECTIVE FOREIGN HUMAN SCHEDULED
ENVIRONMENT WEATHER EQUIPMENT INTERFERENCE ELEMENT LIGHTNING LOSS OF sUPPLY OUTAGE TREE CONTACTS UNKNOWN
m2013 0.00 0.27 0.46 0.11 0.01 0.01 0.03 0.06 0.17 0.03
2014 0.02 0.04 0.48 0.16 0.02 0.01 0.12 0.05 0.09 0.03
m2015 0.15 0.15 0.44 0.07 0.03 0.00 0.07 0.04 0.07 0.04
m2016 0.01 0.14 0.47 0.06 0.01 0.00 0.05 0.06 0.11 0.04
2017 0.00 0.06 0.42 0.12 0.00 0.00 0.08 0.03 0.24 0.04
. .
1 Figure 12: SAIDI Cause Code Breakdown (Excluding MEDs)

3 Table 2: Five-Year Average SAIFI and SAIDI Contribution by Cause Code

Cause Code Contribution % to SAIFI Contribution % to SAIDI
Defective Equipment 36.3 44.0
Unknown 16.7 3.5
Loss of Supply* 11.6 6.5
Foreign Interference 9.0 9.9
Adverse Weather 9.5 12.6
Tree Contacts 7.7 13.0
Human Element 4.4 1.5
Scheduled Outage* 2.2 4.6
Adverse Environment 1.7 3.5
Lightning 0.8 0.7

* Excluded from typical system analysis when evaluating Toronto Hydro’s system reliability performance

5  Between 2013 and 2017, defective equipment was the main contributor to SAIFI and

6  SAIDI, at 36.3 percent and 44.0 percent respectively. As shown in Figures 11 and 12,
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above, the majority of improvement in 2017 SAIFI and SAIDI results relative to prior
years was in respect to Defective Equipment and Adverse Weather. Toronto Hydro
views the Defective Equipment cause code as a primary indicator of the condition of its
distribution system and tracks the cost code as a measure of continuous improvement
in the execution of its capital expenditure and maintenance plans. To this end, Toronto
Hydro has proposed two custom performance measures, SAIDI — Defective Equipment
and SAIFI — Defective Equipment for the 2020-2024 plan period. Please refer to Exhibit
2B, Section C for more information. Additional analysis of certain cause codes is

provided below.

7. WEATHER IMPACTS
The following three cause codes can generally be combined to provide a more accurate
reflection of weather impacts on the system:

1) Adverse Weather,

2) Lightning, and

3) Tree Contacts.

Figures 13 and 14, below, illustrate the cumulative weather reliability impacts on the

system.
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Figure 13: Weather Impacts to SAIFI
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Figure 14: Weather Impacts to SAIDI

Weather impacts on the distribution system account for a significant portion of total
system SAIFI and SAIDI. In 2017, weather related causes contributed 18 percent of the
annual SAIFI and 30 percent of the annual SAIDI results. Figures 13 and 14, above,
demonstrate that a large portion of the SAIFI and SAIDI improvements in 2014 can be

attributed to relatively favorable weather conditions that year.
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Foreign interference consists of outages caused by animal contact, dig-ins, vehicles, and

other foreign objects. Though there are different ways to mitigate foreign interference,

such as installing animal guards or moving assets to more secure locations, yearly

performance is generally volatile and largely attributable to single isolated events.

Figures 15 and 16, below, show the impacts of foreign interference on Toronto Hydro’s

distribution system.
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Figure 15: Foreign Interference — Root Cause SAIFI
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S
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0.01 I
0.00 —
ANIMALS THIRD PARTY INTERFERENCE MEMBER OF PUBLIC VEHICLE
m2013 0.03 0.03 0.00 0.05
w2014 0.04 0.06 0.01 0.04
W 2015 0.03 0.01 0.00 0.02
m 2016 0.02 0.02 0.00 0.02
w2017 0.03 0.03 0.00 0.05

Figure 16: Foreign Interference — Root Cause SAIDI

Of the four sub-categories of foreign interference shown in Figures 15 and 16, above,
animal contact is one of the more “controllable” factors, in that Toronto Hydro is able to
install reasonable measures to effectively mitigate this risk. More specifically, Toronto
Hydro’s capital programs include installing new standard animal guards as part of
overhead renewal programs (see the Overhead System Renewal program, Exhibit 2B,
Section E6.5), and spot mitigation activity as part of the Worst Performing Feeder
program (see the Reactive and Corrective Capital program Exhibit 2B, Section E6.7).
These new standard animal guards eliminate a physical point of contact with live

equipment and insulate all critical components.

The Third Party Interference category and dig-ins (where third parties such as other

utilities have dug into the ground and interfered with Toronto Hydro’s equipment,
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causing a fault) have continued to decline due to the removal of direct buried cables
from the system. However, this improvement was offset in 2017 by increased foreign
interference from contractors and other utilities. In general, the above-noted Foreign
Interference categories are volatile and generally beyond Toronto Hydro’s control. For
instance, 3 percent of SAIFI and 10 percent of SAIDI in 2017 were due to a single vehicle

incident on April 3, 2017.

9. UNKNOWN IMPACTS

Unknown Impacts consist of outages that have no apparent cause, where power is
restored by simply closing the breaker or replacing a fuse. As shown by Figures 17 and
18, below, Unknown Impacts show some similarities to the trend of Weather Impacts
over the past few years. However, as this category can encompass many different
possible causes, there are unexplained variations as well. Although Toronto Hydro
makes best efforts to investigate these events, it is not always possible to pinpoint the

exact cause.

0.35
0.30
0.25
_ 0.20
=
b
0.15
0.10
0.05
0.00
2013 2014 2015 2016 2017
| SAIFI 0.20 0.16 0.21 0.32 0.30

Figure 17: Unknown Impacts to SAIFI
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0.05
0.05
0.04
0.04
0.03
g 0.03
0.02
0.02
0.01
0.01
0.00 2013 2014 2015 2016 2017
m SAIDI 0.03 0.03 0.04 0.04 0.04

Figure 18: Unknown Impacts to SAIDI

9.1 Defective Equipment Impacts
As shown in Figures 19 and 20, below, since 2013, the contribution of defective
equipment to Toronto Hydro’s SAIFI and SAIDI has shown a slight improvement overall

in all categories.
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STATION EQUIPMENT OTHERS
0.02 0.01
0.02 0.00
0.01 0.01
0.02 0.00
0.02 0.00

Figure 19: Defective Equipment SAIFI

OVERHEAD EQUIPMENT UNDERGROUND EQUIPMENT
0.14 0.28
0.15 0.27
0.15 0.27
0.11 0.34
0.12 0.28

STATION EQUIPMENT OTHERS
0.03 0.00
0.04 0.02
0.01 0.01
0.02 0.00
0.01 0.00

Figure 20: Defective Equipment SAIDI
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9.2 Overhead Defective Equipment

As shown by the Overhead Defective Equipment cause codes in Figures 21 and 22,
below, the most significant SAIDI and SAIFI impacts since 2013 are attributable to pole
and pole hardware failures as well as overhead switches. This is mainly due to the

magnitude of these types of failures, which often disable large numbers of feeders.

Overall, Toronto Hydro has experienced a stable or improving trend across most sub-
categories under Overhead Defective Equipment. This is attributable to the investment
work Toronto Hydro has undertaken in respect to overhead rebuilds and porcelain
insulator replacements. Other programs such as Area Conversions (see Exhibit 2B,
Section E6.1), which also renews and relocates overhead assets, have also contributed
to the improvement of reliability performance on the overhead system. To sustain this
trend, Toronto Hydro plans to continue this replacement program through the 2020-

2024 plan period.

0.14
0.12
0.10
— 0.08
=
b
0.06
0.00
OVERHEAD TRANSFORMERS OVERHEAD SWITCHES POLES AND POLE HARDWARE OTHERS
m2013
2014 0.02 0.07 0.09 0.03
= 2015 0.02 0.05 0.12 0.05
m2016 0.00 0.04 0.07 0.05
2017 0.02 0.04 0.05 0.05

Figure 21: Defective Equipment SAIFI — Overhead
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0.10
0.09
0.08
0.07
0.06
g
< 0.05
(%)
0.04
0.03
0.02
oo .
0.00
OVERHEAD TRANSFORMERS OVERHEAD SWITCHES POLES AND POLE HARDWARE OTHERS
m2013 0.01
2014 0.01 0.03 0.09 0.03
W 2015 0.01 0.02 0.09 0.03
m2016 0.00 0.02 0.04 0.03
2017 0.01 0.01 0.03 0.06

Figure 22: Defective Equipment SAIDI — Overhead

10. UNDERGROUND DEFECTIVE EQUIPMENT

As shown by the Underground Defective Equipment cause codes in Figures 23 and 24,
below, underground cable faults dominate both the SAIFI and SAIDI indices and are the
biggest equipment-related causes of interruptions in Toronto Hydro’s system. The
majority of these failures have been due to direct buried cables. Given the emphasis on
replacing direct buried cables over the past few years, there has been a reduction in
failures caused by these cables. Nevertheless, despite these efforts, the continued aging
of the remaining direct buried cables and of other types of cables that are reaching end
of life are offsetting improvements and resulting in a marginal improvement to overall
underground cable failures and an overall stable trend to underground defective
equipment. This supports the need to continue investment in replacing cables that are
past useful life, as detailed in Underground System Renewal — Horseshoe program

Exhibit 2B, Section E6.2.
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S enlll .

UNDERGROUND SWITCHES
0.01
0.05
0.04
0.04
0.02

UNDERGROUND TRANSFORMERS OTHERS
0.02 0.03
0.02 0.04
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0.04 0.02
0.05 0.02

Figure 23: Defective Equipment SAIFI — Underground
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Figure 24: Defective Equipment SAIDI — Underground
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OEB Appendix 2-G
Service Reliability Indicators
2013 - 2017
ind SAIDI SAIFI
ndex 2013 | 2014 | 2015 | 2016 | 2017 | 2013 | 2014 | 2015 | 2016 | 2017
Including all events 21.07| 1.44 1.45 0.95 1.13 291 1.73 1.59 1.40 1.49
Excl. LoS 17.70 1.14 1.36 0.91 1.05 2.38| 1.36 1.40 1.28 1.24
Excl. MED's 1.14] 1.00 1.06 0.95 0.99 1.44| 1.39 1.45 1.40 1.43
Excl. LoS and MED's 112 089 | 099 | 091 | 091 1.34] 118 | 1.31 | 1.28 | 1.18
Excl. LoS, MED's & Sch. Outages 1.05| 0.84 0.95 0.85 0.88 1.30| 1.13 1.29 1.24 1.16

5 Year Historical Average SAIDI

Including all events (1)

Excl. LoS (2)

Excl. MED's (3)

Excl. LoS and MED's (a)

Excl. LoS, MED's & Sch. Outages (5)

5 Year Historical Average SAIFI

////////////////////////////////////////////////////////////////

SAIDI = System Average Interruption Duration Index

SAIFI = System Average Interruption Frequency Index

(1) including all events

(2) excluding events related to Loss of Supply (“LoS”)

(3) excluding events related to Major Event Days (MEDs)

(4) excluding Major Event Days (“MEDs”) and LoS

(5) excluding MEDs, Loss of Supply, and Scheduled Outages

Indicator OEB Minimum 2013 | 2014 | 2015 | 2016 | 2017
Standard

Low Voltage Connections 90% 94.2 | 91.5 | 969 | 97.7 | 98.3
High Voltage Connections 90% 100.0 | 100.0 | 100.0 | 100.0 | 98.4
Micro-Embedded Generation Facilities 90% 100.0 | 100.0 | 100.0 | 100.0 [ 92.4
Appointment Scheduling 90% 96.6 | 96.2 | 89.0 [ 72.0 | 81.8
Appointments Met 90% 99.6 [ 99.8 | 999 [ 99.5 | 99.4
Rescheduling a Missed Appointment 100% 98.4 | 94.6 | 100.0 | 100.0 | 100.0
Telephone Accessibility 65% 82.0 | 719 | 768 | 64.7 | 77.9
Telephone Call Abandon Rate 10% 1.2 1.7 1.6 3.1 1.9
Written Response to Enquires 80% 98.9 | 8.8 | 975 | 93.1 | 99.0
Billing Accuracy 98% n/a 96.6 | 97.5 | 989 | 99.2
Emergency Urban Response 80% 744 | 92.0 | 87.2 | 91.8 | 93.6
Emergency Rural Response 80% n/a n/a n/a n/a n/a
Reconnection Performance Standard 85% 100.0 | 100.0 | 100.0 | 99.7 | 99.4
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CUSTOMER ENGAGEMENT

1. OVERVIEW

Toronto Hydro undertook extensive Customer Engagement in connection with and as
part of the development of this CIR Application. Following the OEB’s policy guidance,
Toronto Hydro developed a genuine understanding of its customers’ needs and
preferences and analyzed and used the results of Engagement to inform its plans.
Toronto Hydro relies on both “Planning-specific” and “Ongoing” Customer Engagement

activities, as detailed in this Schedule.

2. CUSTOMER ENGAGEMENT: POLICY GUIDANCE

In conducting Customer Engagement, Toronto Hydro considered the Renewed
Regulatory Framework for Electricity Distributors (“RRF”), Chapter 5 of the Filing
Requirements for Electricity Distribution Rate Applications (“Filing Requirements”), the
Handbook for Utility Rate Applications, the EB-2014-0116 decision in respect of Toronto
Hydro’s 2015-2019 rate application, and OEB decisions in other utilities’ rate
applications.! A key theme of the OEB’s guidance is that a utility’s business plan be
informed by and responsive to customer needs and preferences. This requires an
expectation that the utility develop a genuine understanding of its customers’ needs
and preferences, and is able to demonstrate how the development of its business plan

was informed by the results of Customer Engagement.

3. PLANNING-SPECIFIC CUSTOMER ENGAGEMENT
Toronto Hydro’s Planning-specific Customer Engagement process was a multi-phased,

iterative process that equipped the utility with a genuine understanding of its

1 For example, EB-2017-0024, Decision and Order.
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customers’ needs, preferences, and priorities so as to inform the utility’s business plan.
The process spanned over 18 months, between late 2016 and mid-2018, and involved

over 10,000 Toronto Hydro customers of all sizes.

Toronto Hydro engaged Innovative Research Group (“Innovative”), a national consulting
firm with expertise in public opinion research (and experience in energy policy in
particular), to execute the utility’s Planning-specific Customer Engagement. The
resulting final report (the “Innovative Report”) can be found in Appendix A to this

Schedule.

Innovative executed the Planning-specific Customer Engagement in two phases. Phase
1 provided input into the development of the business plan, including the penultimate
Distribution System Plan (“DSP”). Phase 2 helped to refine the business plan, including
the final DSP.

3.1 Phasel

Phase 1 of the Planning-specific Customer Engagement focused on assessing customer
needs and preferences in relation to outcomes relevant to Toronto Hydro’s programs
and services. Phase 1 was conducted to generate a comprehensive view of customers’

priorities as a front-end input into Toronto Hydro’s business plan.

Innovative used a range of techniques to assess customers’ needs and preferences.
Quantitative methods provided statistically valid results (e.g. surveys directed at
residential and small business customers). Qualitative methods provided constructive
context to supplement the statistical results (e.g. focus groups directed at residential,

small business and mid-market customers).
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The Innovative Report discusses in detail the Phase 1 process and results. For example,

initial focus group engagement identified six key customer priorities:

1)
2)
3)
4)
5)
6)

Delivering reasonable electricity prices;

Ensuring reliable electrical service;

Ensuring the safety of electrical infrastructure;

Providing quality customer service;

Helping customers with electricity conservation and efficient usage;

Enabling the electrical system to support the reduction of greenhouse gases.

In the follow-up telephone survey, a majority of customers replied that each of these six

priorities were either “important” or “extremely important.” When asked to rank them,

low-volume customers prioritized “delivering reasonable electricity prices” first,

followed by “ensuring reliable electrical service.” By comparison, large customers with

average peak loads over 1 MW (“Key Accounts”) prioritized “ensuring electrical service”,

ahead of “delivering reasonable electricity prices”.?

Thinking of these priorities, which are the top three most important to your organization?
[asked of all respandents; multiple mention]

Total Mentions

|

Delivering reasonable electricity prices 52% 22% 11% 15% QEEF
Ensuring reliable electrical service 22% 31% 14% 33% 67%

Ensuring the safety of electrical infrastructure PP 28% 42% 58%
Enabling the electrical system to support the 9% 10% 16% 66% 34%

reduction of Greenhouse gases

Helping customers with electricity conservation 6% 13% 78% 22%
and efficient usage

Providing quality customer service [RPX 80% 20%

H Top Priority H Second H Third o Not Top 3

Figure 1: Low-volume Customer Priority Rankings, Phase 1.

2 Innovative Report, Exhibit 1B, Tab 3, Schedule 1, Appendix A, Executive Summary pg. 11.
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Considering the entirety of the Phase 1 results, Innovative concluded that “customer
and stakeholder feedback from Phase 1 can be summarized by the following key points:
1) Keeping distribution price increases as low as possible;
2) Maintaining long-term performance for customers experiencing average or
better service;
3) Improve service levels for customers experiencing below average service or who
have special reliability needs (e.g. hospitals); and
4) Balancing other customer priorities (e.g. customer service) with the need to

contain rate increases.”?

The timing of Phase 1 allowed Toronto Hydro to leverage the results in a number of
ways. It informed the development of the Outcomes Framework (see Exhibit 1B, Tab 2,
Schedule 1), which became the lens through which the utility assessed the value to
customers of its program expenditure proposals. It informed the strategic parameters
established for the business plan, which included an upper limit of 3.5 percent as a cap
on the average annual increase to base distribution rates (see Exhibit 1B, Tab 1,
Schedule 1). Consequently, Phase 1 results informed the development of the
penultimate business plan that was taken back to customers during Phase 2 (see Exhibit

1B, Tab 1, Schedule 1; Exhibit 2B, Section E2).

Innovative developed a high-level, two-page “Placemat” summary of the findings of its
work in support of Toronto Hydro’s Phase 1 Customer Engagement activities. The
Customer Engagement Placemat provided an easily accessible version of the key results

of Phase 1 Customer Engagement.

3 Ibid., pg. 5
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3.2 Phase2
Phase 2 provided additional insight about customers’ needs and preferences prior to the
completion of the business plan. The purpose of Phase 2 was threefold:

e To confirm customer needs, preferences, and priorities identified in Phase 1;

e To solicit customer feedback on the content of Toronto Hydro’s proposed plans
and the subsequent rate impact including customer preferences toward
particular capital programs where trade-offs on pacing existed; and

e To solicit customer feedback on Toronto Hydro’s planning development process,

including the customer engagement process.

The Phase 2 approach involved two different methods: a workbook and surveys.
Innovative developed an online workbook to gather input from any interested
residential, small business, or mid-market customer. Toronto Hydro took a number of
steps to increase the visibility of the workbook, including: emailing over 200,000
residential and small business customers notifying them about the workbook;
advertising the workbook in the utility’s electronic newsletter delivered to nearly
200,000 customers; and promoting the workbook through social media posts, which

made over 40,000 impressions (Twitter and Facebook).

Innovative developed surveys based on the feedback from the online workbook. A
randomly recruited telephone survey was executed for residential, small business and
mid-market customers, and an online survey was done to gather input from Key
Account customers. All Key Account customers were notified by email about the survey
and reminder emails were sent to encourage its completion. Details about both surveys

are provided in the Innovative Report.
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Based on the results, Innovative concluded that customers’ needs and preferences
identified in Phase 1 were consistent with customer feedback received in Phase 2.
Customers were also strongly supportive of the customer engagement process used to

collect and use customer needs and preferences.

Innovative further concluded that customers generally supported Toronto Hydro's
proposed plan, and that “majorities of residential, small business, mid-mark and key
account customers say [the utility] should stick with its proposed plan or do more.”*
Innovative also found a range of customer support for the various investment pacing
trade-offs presented to customers. For example, a majority of customers favoured a
more limited involvement by Toronto Hydro in support of microgrids, in contrast to
strong support for increasing the pace of investments in monitoring and control

equipment and network units.

In response to the conclusion that customers generally supported the plan, Toronto
Hydro made only modest refinements to its plan. Given the particularly strong support
across customer classes for programs that address the risk of network vault floods and
fires (i.e. Network Unit Renewal and Network Condition Monitoring & Control), Toronto
made minor adjustments to the pace of these programs to address these issues at an
accelerated pace over the 2020-2024 period. Exhibit 2B, Section E2.3 discusses in detail
how Customer Engagement results are reflected in the 2020-2024 Capital Expenditure

Plan, including the final adjustments made in response to Phase 2 results.

4 Ibid. pg. 3.
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3.2.1 Continuous Improvement

The Planning-specific Customer Engagement described in this evidence represents an
evolution in the process used in connection with Toronto Hydro’s 2015 CIR Application
in a number of important ways. Phase 1 was introduced as an entirely new process and

purposefully sequenced to inform the development of the business plan.

The Phase 2 process was changed in a number of ways. Customers were provided
specific information about Toronto Hydro’s planning process, how it solicited feedback
from customers, and information about Toronto Hydro’s cost benchmarking
performance. The results of the Phase 1 engagement were summarized and customers
were again asked to rank priorities to evaluate if the needs and preferences that
informed the business plan had changed. Program-specific information, including
activities, outcomes, and bill impacts were shared in respect of trade-offs where
customer input was sought. And customers participating in the online workbook were
shown the estimated net bill impact of their trade-off choices and allowed to change

their responses if desired.

3.2.2 Ongoing Customer Engagement
Ongoing Customer Engagement occurs and informs decision-making at Toronto Hydro
through the range of interactions that are primarily intended to deliver valued customer

services.

Toronto Hydro’s customer services, outlined in the Customer Care program (Exhibit 4A,
Tab 2, Schedule 14), respond to the needs of the utility’s wide array of customers. The
utility serves a large and diverse base of approximately 768,000 customers, ranging from

individual residential consumers to large industrial and commercial businesses. Toronto
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is home to Canada’s largest banks, stock exchange, major manufacturers, and other
large organizations sensitive to service interruptions. There are dozens of hospital,
healthcare and long-term care facilities and hundreds of schools, colleges, and
universities. Toronto Hydro also delivers electricity to the Provincial Legislature, City
Hall and a range of government offices and work centres. It also serves thousands of
high-rise multi-residential condominium and apartment buildings, which serve many

more customers behind a Toronto Hydro “bulk meter.”

Over time, interactions with all customers through various channels inform the utility’s
plans in a number of ways including the continuous improvement of its customer
services, as well as the development of its capital programs and execution of capital

work.

3.2.3 Customer Services
Toronto Hydro’s customer services continue to evolve with customer expectations, as

detailed in the following examples.

As noted in the Customer Care Program (see Exhibit 4A, Tab 2, Schedule 14), an
increasingly popular method of engagement continues to be Toronto Hydro’s
customized self-service portal (known as “MyTorontoHydro”). It offers automated
move-in/move-out capability, eBill and pre-authorized payment enrolment, and the
ability to view bill and payment histories. In addition, through the Independent
Electricity System Operator’s (“IESO”) residential conservation program, Toronto Hydro
expanded the functionality of its PowerLens portal to include a variety of electricity
management tools and educational information such as usage breakdowns, kWh

reduction goal setting, consumption and cost alerts, disaggregation charts, home
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assessments, and customized tips and recommendations to reduce consumption. The
portal is available online or via mobile devices, further enhancing customer experience.
Additional offerings will continue to be incorporated based on customer research and
feedback to identify opportunities to bolster usage of the self-service portal. This
includes offering MyTorontoHydro account management services to commercial

customers, as well as expanding capabilities on Powerlens for electric vehicle usage.

Toronto Hydro’s Contact Centre handles about 93,000 written inquiries and 527,000
telephone calls per year pertaining to inquiries about payment options, electricity
consumptions, collections, and a range of other topics. The Contact Centre is
responsible for many activities whose performance is tracked by the OEB in the Service

Quality Requirements (see Exhibit 1B, Tab 2, Schedule 3).

Toronto Hydro’s Customer Experience function manages research and work that provide
insights to customers’ views on current services, processes and communications, and

opportunities for continuous improvement.

Escalations and Special Investigations resolves customer concerns that require more
complex or lengthy analysis, and is closely connected to the Contact Centre, which
initiates over 320 requests. Over 300 other requests are commenced through the Office
of the President and the OEB. In 2017, Escalations and Special Investigations
successfully resolved 98 percent of escalated customer inquiries within ten business

days.

Communications and Public Relations is responsible for direct-to-customer and digital

communications, such as bill inserts, website and social media, and corporate



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Toronto Hydro-Electric System Limited
EB-2018-0165

Exhibit 1B

Tab 3

Schedule 1

ORIGINAL

Page 10 of 13

communications, such as news releases and reporting. Media are important conduits
between Toronto Hydro and its customers that purvey accurate and timely information
about power outages, electrical safety, consumer issues, and local investments. Media
relations play a particularly critical role during emergency outage situations when

customers are most likely to be looking for this information.

3.2.4 Individual Capital Projects
Feedback from customers received through Toronto Hydro’s customer services can also
influence individual capital projects within a given DSP program, as detailed in the

following examples.

Through Community Relations and Customer Operations Communications (“COC”),
Toronto Hydro maintains a comprehensive approach for communicating information to
customers concerning planned capital work and planned outages, in order to provide a
better understanding around the capital project and prepare customers for work at or
near their properties. This engagement commonly takes the form of one-on-one
contact with customers, community town hall meetings, special information sessions,
and a variety of online content. A customer inquiry line and escalation process is
available to customers and, when needed, staff are dispatched on-site to liaise directly

with customers.

Engagement with Toronto Hydro customers is also a regular occurrence when work has
the potential to disrupt local neighbourhoods and property. Typically, there are three

rounds of notifications:’

5 Toronto Hydro’s Key Accounts function works directly with Key Account customers to minimize
disruptions to large businesses and institutional customers.
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e General notification of construction work is given to all residents in an affected
area;

e Letters are provided to all customers that will have equipment, such as poles or
transformers, located on or adjacent to their property; and

e A pre-construction letter is issued approximately one week prior to work

commencing.

COC is responsible for providing these notifications and for addressing or escalating
customer concerns. For example, if customers are not satisfied with the scope or nature
of planned work, COC may investigate new design options or engage customers in-

person or at Toronto Hydro-initiated community meetings.

More intensive and incremental engagement is used in relation to rear-lot projects,
which can require significant work on Toronto Hydro’s part to relocate electrical
infrastructure and remove legacy assets from private property. Before work begins,
Toronto Hydro proactively initiates an Open House in the community where work is
expected to take place. At that forum, Toronto Hydro provides an overview of the
scope and timelines of the work, an explanation of why the work is taking place and
contact information for customers who wish to follow up for more information. The
three-round notification process is then implemented. For more information about
Toronto Hydro’s rear-lot investments, see the Area Conversions program in the DSP

(Exhibit 2B, Section E6.1).

In addition to COC, the Key Accounts function works proactively with large business and
institutional customers on matters such as planned outage notification and

coordination, Global Adjustment settlement notification, load profile and rates analysis
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and power quality and energy management. It also responds to issues raised by Key
Account customers and acts as a liaison to expedite workable solutions.

Municipal Government Relations and the Office of the President handle over 1,500
issues per year in response to City councillor requests on citizens inquiries, most
commonly regarding street lighting, capital projects and power outage-related issues,

and routinely meet with City councillors and staff on ongoing and emerging issues.

3.2.5 Capital Programs

Ongoing customer engagement can also influence Toronto Hydro’s capital investment
plans. Toronto Hydro’s Worst Performing Feeder investment is an example of capital
work that emerged from a customer-centric analysis of the utility’s reliability
performance that provided a better understanding of the customer experience as it
relates to reliability.® This work is proposed to continue in 2020 to 2024 as part of the
Reactive and Corrective Capital Program. More information on Worst Performing

Feeders can be found in the DSP (Exhibit 2B, Sections D3, and E6.7).

Toronto Hydro’s participation in Regional Planning is another channel of ongoing
engagement that informs the development of the capital plan. The Regional Planning
Process includes the Local Advisory Committee (“LAC”), led by the IESO. The IESO
invited the City of Toronto, First Nations, and Metis communities, stakeholders,
community groups, and the general public to provide input on the development of the
Regional Plan. In all, the Toronto LAC has 18 members. For more information about the
Regional Planning Process, see Section B of the DSP (Exhibit 2B). For more information
about how Regional Planning considerations influence Toronto Hydro’s plans, see

Section E2.2.3.3 of the DSP.

6 EB-2011-0144. Exhibit D1, Tab 10, Schedule 3. p. 1.
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Finally, Toronto Hydro’s plans are responsive to the priorities of local government. An
example is TransformTO, which identifies how the City of Toronto plans to reduce
greenhouse gas emission and improve health, grow the economy and improve social
equity. Toronto Hydro plans to partner with the Toronto Transit Commission (“TTC”) to
make improvements and additions to nearby distribution plant to support the
conversion of the TTC's bus fleet from diesel hybrid to electric. For more information on

Toronto Hydro’s engagements with the City of Toronto, see Section D2.1 of the DSP.
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1. Introduction

Innovative Research Group Inc. (INNOVATIVE) was engaged by Toronto Hydro Electric-System Ltd.
(Toronto Hydro or THESL) to help it design, execute and document the results of THESL's customer
engagement process as part of the development of its Financial and Business Planning process and
its 2020 to 2024 Custom Incentive Rate (CIR) Application, including its Distribution System Plan.

The Ontario Energy Board’s (OEB) “consumer-centric” approach to rate applications contained in
the Renewed Regulatory Framework for Electricity (RRFE) requires Local Distribution Companies
(LDCs) to demonstrate that their services are provided in a manner that responds to identified
customer needs and preferences.! LDCs are required to provide an overview of customer
engagement activities that they have undertaken with respect to their plans and how customer
needs and preferences have been reflected in the LDCs’ application. The Handbook for Utility Rate
Applications notes the following: “The OEB expects a utility’s rate application to provide an overview
of customer needs, preferences and expectations learned through the utility’s customer engagement
activities.”? These requirements have the effect of bringing customers feedback data and actionable
intelligence to bear on utility planning.

The OEB does not specify how customer engagement should be conducted or how customer
feedback should be received. However, it has encouraged utilities to use “both existing and new
processes.”3 THESL's customer engagement was designed with this in mind, where customer
feedback was collected using multiple methodologies, including: an online customer feedback
portal, focus groups, one-on-one interviews, telephone surveys and online surveys.

New customer engagement elements in this consultation included:

e Collecting customer input prior to Toronto Hydro’s planning process for the CIR Application
as well as in the final decision-making stage.

o Allowing customers participating in the online workbook to review the bill impact of their
responses and to change those responses if desired.

e A more extensive effort to increase participation in the online exercise resulting in over
10,000 completed workbooks.

e Using examples of specific projects to identify customer preferences between bill impacts
and customer-facing outcomes in a transparent fashion.

o The use of incentives in the phone survey to allow for a longer survey that might otherwise
have been possible.

Other efforts to respond to comments regarding previous engagements are addressed later in this
report.

1 OEB Renewed Regulatory Framework for Electricity Sections 2.4.2, 5.0, and 5.0.4.
2 Handbook for Utility Rate Applications, p. 12 (October 13, 2016)

3 Handbook for Utility Rate Applications (October 13, 2016)
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Based on a review of the OEB handbook and previous decisions, the engagement focused on two
types of questions: needs and preferences.

Preferences should focus on, priorities among those outcomes, and trade-offs illustrated by

Needs questions focus on understanding the gap between the services and
experience customers want and the services and experience customers are receiving.

Preferences questions focus on customer views about the outcomes the utility

choices on specific programs or the pacing and prioritization of investments.

As noted on the previous page, customer feedback related to THESL’s proposed rate application was
collected in two phases.

Phase I (2016-2017) set out to identify customer needs and preferences as they relate to
the outcomes that the utility should focus on and prioritize. While THESL has ongoing
feedback on customer needs from its customer satisfaction work and had extensive input
from customers on general trade-offs from both its IRRP and previous rate application
consultations, it did not have any specific customer feedback on preferences related to
outcomes. Given the priority placed on identifying customer preferences in the Handbook,
the key priority for the first round was to develop a list of customer outcomes and to identify
customer priorities among those outcomes for the THESL planning process. Customer
feedback obtained in this phase helped inform Toronto Hydro’s business planning, including
the penultimate DSP.

Phase II (2017-18) re-engaged with customers to confirm customer needs and preferences
as they relate to outcomes in Phase I. With THESL planning now well advanced, this round of
engagement was able to solicit customer feedback on THESL’s proposed plans, and explore
trade-offs in relation to specific programs and the associated bill impacts, as well as the
pacing and prioritization of investments. Customers were able to look at the cumulative bill
impact of their choices and adjust them as needed.

This report summarizes the findings from THESL’s iterative CIR customer engagement program
conducted over a two year period, between 2016 and 2018.
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2. Executive Summary

The customer engagement as part of this Application took a two phased approach to identify
customer needs and preferences. The first phase focused on identifying the outcomes THESL
customer value and priorities among those outcomes. The second phase focused on generating
feedback on Toronto Hydro’s proposed plans.

While customer engagement continues to be an ongoing process, the engagement as part of this
Application found the following:

Toronto Hydro is generally seen to be meeting the needs of most customers
effectively.

THESL customers are generally satisfied with the services they receive. When customers are asked
how THESL can improve its service, most customers either have no suggestions or are looking for
lower rates.

Price and reliability dominate as customers’ top outcome priorities.

Customers consistently, across rate classes value price and reliability above other priorities, with
price constantly at the top priority for non-large use customers.

Customers generally support THESL’s propose plan.

After reviewing the key choices in THESL’s plan, majorities of residential, small business, mid-
market and key account customers say THESL should stick with its proposed plan or do more. Even
the most economically vulnerable customers support the plan.

While customers began reviewing Toronto Hydro’s plan skeptically, they were strongly supportive
of programs aimed to improve parts of the system experiencing below average performance or
where spending more now can avoid greater disruption and higher costs in the future.

Customers are less supportive of innovation. They support investments in control equipment that
would improve performance but do not support paying more for increased storage and microgrids.
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2.1 Phase I Customer Engagement

The first phase of THESL’s customer engagement dedicated to this application took place at the
beginning of the planning process. The goal of this phase was to provide THESL with input on
customer needs and preferences at the start of the planning process.

At that time, the OEB had just released the Handbook for Utility Rate Applications with a clear focus
on outcomes. THESL'’s existing work had explored needs and a wide variety of trade-offs but had not
explicitly addressed outcomes. Phase I focused on filling that gap by developing a list of outcomes
important to customers and then establishing customer priorities among those outcomes. As part of
that exercise, information on customer needs was also updated.

2.1.1 Understanding Customer Needs and Preferred Outcomes

To identify customer needs and preferences, INNOVATIVE conducted a series of customer
engagements, designed to help uncover priorities for the utility that customers’ value and their
relative importance against each other.

Before engaging directly with THESL customers, INNOVATIVE and THESL discussed existing
research related to customer needs, preferences and outcomes to understand the potential issues
THESL customer care about and what they want and need from their utility.

Building on previous research, INNOVATIVE conducted exploratory focus groups to better
understand and identify the outcomes that THESL customers’ value, and the criteria they use to
measure successful delivery of these outcomes. The focus groups included mapping the customer
journey, expectations of THESL today and in the future as a way of uncovering outcomes and
measurement criteria.

Based on customer feedback from the focus groups, a series of outcomes were developed and
evaluated through a representative low-volume customer survey. The survey was designed to
assess the importance of identified outcomes and rank them by relative importance.

In addition to a low-volume customer survey, INNOVATIVE also surveyed Key Account customers to
better understand how THESL could deliver valued services and set outcomes among competing
priorities.

This section of the report details the iterative research process of identifying and ultimately
quantifying the THESL outcomes as valued and prioritized by its customers.
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Phase | Customer Engagement Summary

Methodology Dates Quantity

Qualitative Research

Stakeholders (NGOs, Industry Associations) In-depth Interviews June 12-30, 2017

Methodology Field Dates Targeted Sample Size Final Completes

Low-Volume Telephone Survey

Residential n=400 n=416
small Business (GS < 50 kw) Telephone Dec. 7-14, 2016 n=200 n=211
Total Low-Vol CL Compl n=600 n=627

P

Key Accounts

Summary of Customer Priorities

Residential* GS <50 kW* | GS>50kW** | Key Accounts?
t

1s Prices Prices Price Reliability
2nd Reliability Reliability Reliability Price
Environmental
3rd Safety Safety cOmIE:gi a/. tions  Risk Mitigation
(Reliability)

* Feedback from residential and GS < 50 KW customers obtained through both focus groups and telephone surveys.
** Feedback from GS > 50 KW customers obtained through focus groups.
# Feedback from Key Account customers obtained through an online survey.

Customer and stakeholder feedback from Phase I can be summarized by the following key points:
1. Keeping distribution price increases as low as possible;
2. Maintaining long-term performance for customers experiencing average or better service;

3. Improve service levels for customers experiencing below average service or who have
special reliability needs (e.g. hospitals); and,

4. Balancing other customer priorities (e.g. customer service) with the need to contain rate
increases.

Phase I customer feedback informed THESL'’s business planning, including the penultimate DSP.
THESL'’s plans were later refined based on feedback from the Phase II customer engagement.

An overview of customer priorities can be found below in the Phase I: Toronto Hydro Customer
Priorities table. At the conclusion of Phase I, INNOVATIVE provided a two-page summary with the
overview table and the key results of the low volume and Key Accounts surveys for reference
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Phase I: Toronto Hydro Customer Priorities

PRIORITIES |Residential & GS <50 KW

Price

Reliability

Safety

Customer
Service

Public Policy
Response

Environmental

Methodology P»

HIGH (1+ Priority)

* Containing price increases is the top
priority for most residential and small
business customers.

* Increasing rates must be justified (i.e.
there is a clear need and ratepayers
dollars will be spent efficiently).

HIGH (2™ Priority)

*  Maintaining current “good” level of
reliability is a key priority.

HIGH (3" Priority)

* Setting public safety as a top priority is
assumed and expected.

* Provide accurate ETOR, proactive
information on CDM programs and
energy management.

* Provide tools to make billing, account
management, and usage information
easily accessible.

* Incentivize adoption of innovative
technologies that enable conservation and
consumption management.

* Make programs combatting climate
change known to customers.

*  Show customers how such programs
impact their bills.

Quantitative and Qualitative

GS >50 KW

HIGH (1* Priority)

* Containing price and providing short-term
rate predictability is the top priority.

HIGH (2™ Priority)

*  Maintaining current level of reliability is a
key priority for this group of customers.

*  Providing outage communications and
responsive service is valued more highly
ameng this rate class (than others).

*  Setting public safety as a top priority is
assumed and expected.

HIGH (3" Priority)

*  Providing accurate ETOR and proactive
communications is a key priority.

* Enhance customer service to match emerging
technological capabilities and needs (e.g.
allow customers to get bills by emails,
create master accounts to manage multiple
bills).

* Pursue value-for-money investments where
long-term cost savings can be realized (e.g.
spend now to save later).

* Avoid premature investments in unproven or
untested technologies that impact customer
rates.

* Maintain equipment and infrastructure in
adverse weather.

Qualitative

Source: Innovative Research Group (Customer Research - December 2016, March 2017, June 2017)

Key Accounts

(Large Users)

HIGH (2™ Priority)

* Prioritizing reliability over price is of high
importance (i.e. cost of power interruptions
outweighs the cost of rate increases).

HIGH (1% and 3" Priority)

*  #1 Maintaining reliability (including power
quaility) is the top priority.

* #3 Implementing strategies to mitigate
outages caused by extreme weather is a
top 3 priority.

* Setting public safety as a top priority is
expected.

* Maintaining current “very good” levels is
expected.

* Helping c s take advantage of CDM

programs is seen as a valued priority.

* Investing in technology that helps customers
save money is valved.

* Actualize other priorities, before focusing on
environmental concerns.

Quantitative

Stakeholder Groups
(Key Issues)

Housing & Social Services

Reliability outweighs cost

Quality and consistency of power is a key
need

Incentive programs need to be more
accessible and may not be targeted at
greatest returns

Conservation efforts constrained by bulk
meter buildings

Building renewal and retrofitting are
priorities

Large Commercial

Reliability is needed 24 /7

Reliability is a competitive advantage
System resilience is a concern
Cybersecurity is a priority

Behind the meter innovation is a need

Cost is not a significant factor
Small Commercial

Reliability is needed 24 /7

Customer service is the key need —
lampposts, local development, outages

Cost is primarily a concern among local,
micro businesses

Small / Mid-sized Manufacturing

Cost is a significant factor
Reliability seen as less of a concern
ICl program ineligible

Global adjustment is a friction point, impairs
budgeting

Qualitative
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2.1.2 Customer Outcomes Priorities by Rate Class

Low-Volume Customer Priorities

Through the focus groups with residential and GS < 50kW customers conducted on December 5 and
6, 2016, a list of six key customer outcomes were identified:

1. Delivering reasonable electricity prices

Ensuring reliable electrical service

Ensuring the safety of electrical infrastructure

Providing quality customer service

Helping customers with electricity conservation and efficient usage

6. Enabling the electrical system to support the reduction of Greenhouse gases

AN S

In a follow-up telephone survey of n=627 low-volume THESL customers (conducted December 7-14,
2016), respondents were asked to assess the importance of each priority.

Similar to what was observed in the previous focus group research, safety, reliability, and price are
seen as equally important to low-volume customers.

Using a scale from O to 10, where 0 means not important at all and 10 means extremely important, please tell me
how important each of the following Toronto Hydro priorities are to you as a customer?

[asked of all respondents] Net importance
Ensuring the safety of electrical o 0
) o
infrastructure et 17% 4% gl
Ensuring reliable electrical service 75% VAN +89%
Delivering reasonable electricity prices 77% 14%3%  IF%.1.14
Providing quality customer service 59% 29% 5% +85%
Helping customers with electricity
0, 0, 0,
conservation and efficient usage — = 10% +72%
Enabling the electrical system to support o
0 0 o
the reduction of Greenhouse gases — 25% +62%
M Extremely important (10,9) MW Important (8,7,6) H Neutral (5)
M Not important (4,3,2) W Not important at all (1,0) M Don't know
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Customers were then asked to rank outcomes in order to help THESL understand which of the most
important outcomes to give priority to when those outcomes conflict. Delivering reasonable
electricity price clearly emerges as the top priority valued by low-volume customers, followed by
reliability, and then safety.

Thinking of these priorities, which are the top three most important to your organization? .
[asked of all respondents; multiple mention] TOtaI Mentlons

Delivering reasonable electricity prices 52% 22% 11% 15% ER:E¥
Ensuring reliable electrical service 22% 31% 14% 33% 67%

Ensuring the safety of electrical infrastructure [ESZ3PPLZ 28% 42% 58%
Enabling the electrical system to support the 9% 10% 16% 66% 34%

reduction of Greenhouse gases

Helping customers with electricity conservation 6% 13% 78% 22%

and efficient usage

Providing quality customer service [E¥a 80% 20%

B Top Priority M Second M Third H Not Top 3

Mid-Market Customer Outcome Priorities

INNOVATIVE conducted a total of four focus groups over two nights, among GS > 50 kW customers
on February 28 and March 1, 2017. All focus groups were held in North York. Respondents were
randomly recruited from a THESL provided list of approximately 6,000 GS > 50 kW customers.

From the focus groups, the following common priorities were identified:

1.

Customer Service: Overall, customer service is seen as excellent with the exception to specific
incidents where base observations are noted. Generally, maintaining the current level of
customer services was seen as a priority for THESL.

Reliability and Outage Communications: Power reliability is seen as good, but more
importantly Toronto Hydro’s responsiveness and communications were seen as key business
needs. Maintaining the current level of reliability appears to be a priority among this rate class.

Bill Impact: Cost was an overarching concern, but not specifically directed at Toronto Hydro.
The more participants learned about Toronto Hydro, its plans and its place in the electricity
system, the less concern participants appeared to be regarding Toronto Hydro’s impact on their
bill.

Future Rates: While learning more about Toronto Hydro reduced concern about price,
participants still give high priority to cost containment and short-term rate predictability. Even
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with that concern about bill impacts, this rate class appears to be willing to accept “reasonable”
rate increases based on a value proposition that included the following definitions:

a) Maintaining current reliability (not necessarily enhancing reliability);

b) Investing prudently, where long-term cost savings are realized (spend more now to save
even more later);

c) No premature investing in unproven or untested technologies;

d) Enhanced customer service to match emerging technological capabilities and needs (e.g.
allow customers to get bills by emails, create master accounts to manage multiple bills, live
assistance chat features); and

e) Investing in education and promotion of CDM as a means for individual cost savings and also
as a route to mitigating future demand and reliability challenges.

Key Account Customer Outcome Priorities

These are the findings from an INNOVATIVE online survey conducted among Key Account
customers between February 23 and March 24, 2017.

Toronto Hydro provided INNOVATIVE with an email contact list consisting of the prime contact for
each of its 275 Key Account customers. INNOVATIVE provided each Key Account contact with a
unique URL via an email invitation so that only customers identified by Toronto Hydro were able to
complete the survey and complete the survey only once.

The analysis of this survey is based on 63 eligible responses from Toronto Hydro’s Key Account
customers.

When asked what THESL could do to improve service, a plurality (30%) suggested nothing;
followed by power quality and improved service response times.

Is there anything in particular that Toronto Hydro can do to improve its services to your organization?
[OPEN-ENDED; multiple mention, asked of all respondents; n=63]

Improve power quality

Improve customer service/service response times
Improve communications around scheduled outages
Improve billing procedure

Enhancements to Green Button initiative

Provide better building data for energy tracking
Improve reliability

More rebate/incentive programs

Better planning reviews/updates

Other

Nothing 30%
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As with lower volume customers, Key Accounts were asked to rate and rank a list of outcomes.
Several categories were added to the Key Account list based on an initial review of previous Key
Account engagements with THESL staff.

Similar to other rate classes, safety, reliability, and price are most important to customers. System
hardening, an additional category unique to this survey, is the topped ranked priorities among Key
Accounts (this priority did not come up in qualitative discussions with other rate classes).

Toronto Hydro regularly holds discussions with its customers to better understand how it should set spending priorities with
ratepayer dollars. In recent conversations with customers, a number of company goals were identified as priorities for Toronto Hydro.

Using a scale from 0 to 10, where 0 means not important at all and 10 means extremely important, please indicate how important
each of the following Toronto Hydro priorities are to your organization?

0,
[asked of all respondents; n=63] 59/3

Prevent or reduce the length of prolonged power outages caused o o
by extreme weather (e.g. high winds, floods and ice storms) 85% 8% 4%

Ensuring reliable electrical service 82% 7% 5%6%

Ensuring the safety of electrical infrastructure 72%

12% 8% 6%

Delivering reasonable electricity distribution prices 69% 9% 14% 3%

Helping business customers with electricity conservation and
efficient usage 48% 25% 8% 4%

Providing quality customer service
gaqualy 55% 18% 21% 4%

36% 30% 23% 10%

Investing in technology that enables enhanced tools and
information for customers to better manage and monitor their
electricity consumption
Providing “behind the meter” electricity solutions and services (e.g.
g 1ty solutions (e 35% 23% 32% 9%

energy storage, power quality and distributed generation)

1
Enhancing the electrical system to enable the mass adoption of

electric vehicles and the reduction of GHGs 27% 13% 15% 15% 16%

W Extremely Important (10) ®Veryimportant(9) ®™Important (8,7,6) ™ Somewhat important(5) ™ Notimportant (4,3,2,1,0)
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Looking at the top priority (first mention), reliability appears to be more important than price to this
rate class (although price is a close second in priority rankings).

Thinking of these priorities, which are the top three most important to your organization?
[asked of all respondents; n=63; multiple mention]

Total Mentions

Ensuring reliable electrical service 46% 22% 4% 28% 72%
Delivering reasonable electricity prices 33% 21% 14% 32% 68%
Prevent or reduce the length of prolonged power outages caused by 0,
)
extreme weather (e.g. high winds, floods and ice storms) 7% 24% 23% 47% 53A’
Helping business customers with electricity conservation and o,
efficient usage 11% 26% 61% 396
Ensuring the safety of electrical infrastructure 50745 L7480 o174 71% 29%
Investing in technology that enables enhanced tools to help
customers better manage and monitor their electricity consumption 80% 20%
Providing “behind the meter” electricity solutions and services (e.g.
(o] o,
energy storage, power quality and distributed generation) 1OA
Enabling the electrical system to support the reduction of 98% z(y
Greenhouse gases °
B Top Priority N Second
Note: “Other priorities” (0%) not shown m Third H Not Top 3

A majority of Key Account customers (56%) say they are willing to pay more to maintain or improve
system reliability.

Despite best efforts, no electrical distribution system can deliver
perfectly reliable electricity. As a general rule, the more reliable
the system, the more expensive the system is to build and
maintain.

Thinking about the trade-offs between reliability and the cost of
your electricity bill, which of the following statements best
represents your general point of view?

[asked of all respondents; n=63]

My organization would be
willing to pay more on the
distribution portion of our
electricity bill if it resulted
in improved power quality
and reliability

My organization would be
willing to pay a bit more
on the distribution portion
of our electricity bill to
maintain the current level
of power quality and
reliability

My organization would like
to pay a bit less on the
distribution portion of our
electricity bill even if it
resulted in lowering our
current level of power
quality and reliability

Segmentation b»
“Pay More” to either improve or maintain:

Customer Type
Commercial 57%
MASH 67%
MURB 33%
Industrial 52%
Respondent Type
Executive 58%
Senior Manager 53%
Operations 77%

# of Electricity Bills
Single Bill 62%
Multiple Bills 53%
Toronto vs. Multiple Jurisdictions

55%
53%

Multiple Jurisdictions

Toronto Only
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Stakeholder Outcomes Preferences

INNOVATIVE conducted nine in-depth interviews with industry and social stakeholders between
June 12 and 30, 2017. Interviews and dyads were semi-structured based around key themes.
Specific and topical probes were employed throughout. All interviews and dyads were held at
participant organization offices across Toronto.

The in-depth stakeholder interviews revealed a number of common themes.

1)
2)

3)

4)

5)

6)

7)

8)

Reliability: Industry associations held reliability, by far, their overreaching top priority.

Social Outcomes: Social organizations also held reliability as top priority, but also held social
outcomes as a key priority (e.g. community renewal, sustainable living).

Price: Mid-sized manufacturing association held price above all else, far above reliability.
Specifically, this stakeholder was seeking a price reductions as opposed to price stabilization.

Price Predictability: Most industry and social organizations favour price stabilization and
predictability over absolute reductions (e.g. reasonable price increase are accepted by this

group of stakeholders). The biggest concern with the price of electricity is not distribution

rates, but rather the global adjustment that has been unpredictable over the past decade.

Risk Mitigation: Resilience of infrastructure - defined as an ability of withstand adverse
events which may be physical or virtual - appears to be a key priority for almost all
stakeholder groups.

Socio-economic Outcomes: Every group, in varying ways, cited socio-economic outcomes as
an increasing priority (e.g. impact poverty, employment, cost of living, quality of life, economic
competitiveness, etc.).

Incentive Programs: Better target incentives where there is the greatest long-term benefits.
Make it easier to access incentives.

Other: Specific one-off instances of interaction points of service friction with Toronto Hydro
(e.g. vaults, sub-metering, inconsistent power quality, collaboration and communications on
development projects, lampposts).
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2.2 Phase II Customer Engagement

In 2017, THESL planners used customer and stakeholder feedback, collected throughout the Phase |
customer engagement program, to help align the 2020 CIR DSP and operational programs with
customer expectations.

Phase II of the engagement took place in the spring of 2018 and focused on three goals:
e confirming the customer needs, preferences and priorities identified in Phase [;

e soliciting customer feedback on the content of its proposed plans and subsequent rate
impact including customer preferences towards particular capital projects where trade-offs
on pacing exist,

e soliciting customer feedback on THESL’s planning development process, including the
customer engagement process.

INNOVATIVE worked with THESL staff to translate the penultimate business plan and DSP into
consultation materials that a typical customer could understand. Consultation materials were
designed to provide meaningful feedback.

The following section summarizes customer feedback from an online feedback portal among low-
volume customers, telephone surveys among low-volume and mid-market customers, and an online
survey among Key Account customers.

Phase Il Customer Engagement Summary

Methodology Field Dates Targeted Sample Size Final Completes

Online Feedback Portal

Residential N/A n=10,165
Small Business (GS < 50 kw) Online April 26 — May 28, 2018 N/A n=181
Total Online Feedback Portal Completes N/A n=10,346

Surveys

Residential Telephone May 1-10, 2018

Small Business (GS < 50 kW) Telephone May 2 — 14, 2018
Mid-Market (GS > 50 kW) Telephone May 3 - 11, 2018

2.2.1 Customer Needs

A strong majority of Toronto Hydro customers are both familiar with the utility and satisfied with
the services they receive. When asked if there is anything in particular that Toronto Hydro could do
to improve services, customers respond with either “nothing” or “reduce the price” - this is
consistent with all rate classes.
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Telephone Surveys

Customer Needs

Familiarity with Toronto Hydro

Familiar 84% 81% 87%
Not familiar 11% 13% 10%

Satisfaction with Services
Satisfied 74% 79% 78%
Dissatisfied 12% 8% 7%

Suggestions for Improved Services

None 34% 41% 28%
“Reduce the price” 32% 31% 30%

A key part of the engagement is to ensure all participants have a basic understanding of key facts
about Toronto Hydro and its role in Ontario’s electricity system. Following that background
info