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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-5

Preamble:
Toronto Hydro indicates that the Energy Transition is already underway and that it needs to get

ready for this electrified future now by preparing its grid and operations.

QUESTION (A):

a) What has THESL already done to ready its grid and operations and what is still outstanding?

RESPONSE (A):
Toronto Hydro has been readying its grid and operations through a number of investment
programs over the past years. A few examples of what has been done and what needs to be done

are provided below. For full details, please refer to Exhibit 2B, Sections D4 and D5.

The utility has been steadily modernizing its Horseshoe distribution system for many years through
both its System Renewal efforts and complimentary System Service programs including the
Contingency Enhancement segment (Section E7.1). A primary focus of these efforts has been the
deployment of SCADA-operated switches which allow control room operators to remotely transfer
load and isolate feeder sections under fault conditions or on a planned basis. These existing
switches, combined with the switches and reclosers to be installed through 2025 to 2029, will form
the physical basis for Toronto Hydro’s self-healing grid in 2030 and beyond. Specifically, Toronto
Hydro is aiming to have 90 percent of feeders in the Horseshoe system ready for automation by
2030. This will be accomplished in part through the Contingency Enhancement segment, which will
install SCADA- controlled switches and reclosers on at least 34 feeders to bring them to the
minimum optimal number of switching points per feeder of 2.5, which is required to enable an

effective self-healing automation scheme.
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Over the last decade, Toronto Hydro has strived to be a leader in Ontario when it comes to
exploring and implementing technologies and solutions for facilitating, leveraging, monitoring and
forecasting distributed generation (“DG”) and distributed energy resources (“DERs”) more broadly.
Toronto Hydro has been a leader in the procurement of demand response services from customers.
The utility’s Local Demand Response program (“LDR”) was the first utility-driven NWS program in
Ontario and has been deployed successfully since the 2015-2019 rate period. In the 2020-2024
period, the utility has been pursuing similar DR services in the areas of Manby TS and Horner TS,
and, through the OEB Grid Innovation Fund and Innovation Sandbox program, is working with the
IESO, Power Advisory, and Toronto Metropolitan University’s Centre for Urban Energy to
implement a Benefit Stacking Pilot, which explores the procurement and deployment of DR
resources to address overlapping distribution and transmission system level needs. In 2025-2029,
Toronto Hydro is planning to expand its Local Demand Response program into a more diverse
Flexibility Services program and procure up to 30 MW of demand response capacity at target six
stations (Finch TS, Manby TS, and Leslie TS, Cecil TS, Strachan TS, and Copeland TS).” For more

details on Toronto Hydro’s Non-Wires Solutions programs, refer to Section E7.2.

Further, Toronto Hydro undertook enhanced capacity and connections capability assessments to
monitor capacity related risks within its system. The enhancements include the preparation of the
System Peak Demand Forecast with additional inputs for electric vehicles (“EVs”), data centers and
Municipal Energy Plans, assessment of spare feeder positions, identification of system constraints
that impact generation connections, and identification of unique drivers for demand growth.
Toronto Hydro also augmented its decision-making process with the results of long-term scenario

modelling tool known as Future Energy Scenarios.
QUESTION (B):

b) Does THESL have a long-term roadmap (or equivalent) for Grid modernization out to 2040

or beyond. If yes, please provide a copy.
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RESPONSE (B):

Please refer to Toronto Hydro’s response to interrogatory 2B-SEC-48.

QUESTION (C):

c) THESL outlines that the Energy Transition will continue to progress over the next few
decades. This timeframe exceeds the 2025-2029 rate period. Please provide the analysis
and documents THESL has available that show the temporal requirements to make the
required grid and operational changes of the next few decades and what portion of these

are required to be done over the 2025-2029 period (vs. in future rate periods).

RESPONSE (C):

The specific capabilities that Toronto Hydro will require over the longer duration of the energy
transition are highly dependent on when, where and how the transition itself unfolds. In this
context of uncertainty, the utility’s complimentary growth and modernization strategies stem from
a “least regret” planning approach, focusing on investments that will provide the utility with the
capacity and flexibility to cost-effectively navigate whatever scenario unfolds in 2030 and beyond,
while delivering immediate benefits to customers from those same investments in 2025-2029. For

more information, please refer to Exhibit 2B, Sections D4 and D5.

QUESTION (D):
d) Please indicate which Energy Transition demands THESL grid and operations are currently
not able to deliver on (e.g. EV charging, embedded generation/storage, etc.) and indicate
how THESL identified that its system was not able to meet those needs (e.g. customer

complaints, rejecting DER requests, third-party analysis and reports, etc.).

RESPONSE (D):
As noted in response to part (c), the capacity and operational capabilities that Toronto Hydro will
require in order to avoid becoming a barrier to a cost-effective energy transition are highly

dependent on when, where and how the transition itself unfolds. Toronto Hydro expects that as
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the energy transition accelerates, especially in 2030 and beyond, the pressures of electrification
and DER proliferation will require greater system capacity and more operational and analytical
sophistication. The 2025-2029 investment plan takes appropriate steps toward this future state,
without overcommitting to technologies and solutions that may not be necessary or may become
obsolete in the long-run (i.e., least regrets investments). Without the investments outlined in
Sections D4 and D5 of Exhibit 2B, Toronto Hydro believes it will ultimately find itself reacting in an
unsophisticated and inefficient manner to the eventual demands of the energy transition, resulting
in potentially higher costs, worse reliability, more significant delays and barriers to connection, and

limited ability to leverage DERs at scale as a grid solution.
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-6

QUESTION (A)—(B) :

a) Has THESL assessed what portion of the demand increases over the coming decades could
be mitigated by CDM (including enhanced efficiency and design for new buildings)? If no,
please explain why not. If yes, please provide a copy of the analysis, reports, presentation
and other related materials.

b) Please provide details on incremental CDM programs, activities and forecasted results
(demand and energy reduction). THESL intends to undertake during the rate term (2025 -
2029). Please indicate which are to be led by THESL and which are supporting others
programs (e.g. IESO, OEB, City, etc.).

RESPONSE (A) AND (B):

Toronto Hydro relies on the IESO’s assessment of CDM potential and CDM forecasts, which is in-
progress in the current cycle of IRRP. The non-wires solutions considered for the 2025-2029 rate
period have been outlined in detail in Exhibit 2B Section E7.2. Please refer to Toronto Hydro's
responses to 1B-Staff-88 and 1B-Staff-89 for more information about the utility’s non-wires

strategy, investments and proposed incentives.
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-7
Reference: Exhibit 1B, Tab 1, Schedule 1, Section 2.2

“However, market evolution and public policy are changing this trajectory, driving customers to
adopt advanced electrified technologies - such as electric vehicles (EVs), solar panels, home energy
storage, heat pumps and electric water boilers - which are increasing customer demand and

expectations for outcomes.” [Investment Plan Section 2.2]

QUESTION (A) AND (B):
a) Please explain why the following require increasing system demand capacity, rather than
enabling system peak demand to be decreased.
e electric vehicles (EVs) with bi-directional charger
e solar panels and/or related on-site battery storage
e home energy storage
e heat pumps (particularly in mitigating AC load)
b) Please explain what THESL would need in place to leverage DERs (including those
above) to reduce system peak demand and related traditional poles-and-wires

investments.

RESPONSE (A) AND (B):

Toronto Hydro’s System Peak Demand Forecast is a gross forecast which means that behind-the
meter-energy distributed energy resources (DER) are not considered as negative energy load or
energy generation to reduce peak. In order for these resources to be able to be relied upon to
reduce the peak demand forecast they would have to be reliability aggregated and dispatched
through demand response as non-wires solutions. Toronto Hydro has considered non-wires

solution for the 2025-2029 rate period as outlined in Exhibit 2B Section E7.2. Please refer to
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Toronto Hydro’s responses to 1B-Staff-88 and 1B-Staff-89 for more information about the utility’s

non-wires strategy, investments and proposed incentives.

QUESTION (C):
c) Please provide the scorecard metrics and results related to DER (including CDM) that THESL

is committing to over the 2025-2029 rate period.

RESPONSE (C):
Please see Exhibit 1B, Tab 3, Schedule 1 at sections 2.2.1 (New Services Connected on Time), 2.2.2

(Customer Satisfaction) and 2.4.3 (System Capacity Non-Wires).

QUESTION (D):
d) Please indicate how THESL has included decentralization of electricity supply (including
storage) and distribution into its planning for the future and what those changes mean

compared to the historical centralized generation and distribution of electricity.

RESPONSE (D):

As described in Exhibit 2B, Section E7.2, Toronto Hydro has been actively pursuing and deploying
non-wires solutions since 2018 (at Cecil TS) and continues to build on this experience with the
Etobicoke program. Toronto Hydro is also pursuing a target to procure 30 MW of NWSs in 2025-
2029 — triple the target of past rate periods. The history of this work, as well as the future plans are
outlined in detail in the referenced evidence. Please also refer to interrogatory responses 1B-Staff-
88 and 1B-Staff-89 for more information about the utility’s non-wires strategy, investments and

proposed incentives.

Regarding the longer-term, as Toronto Hydro’s Future Energy Scenarios demonstrate (Exhibit 2B,
Section D4, Appendix A and B), it is yet to be determined how quickly and to what extent the
electricity system within the City of Toronto will decentralize. Rates of adoption of distributed

energy resources are highly dependent on policy, economic conditions, technology advancements,
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physical constraints, and consumer behaviour. The Grid Modernization Strategy (Section D5), and
the Grid Readiness portfolio in particular, speaks to the “least regrets” capability-building
investments Toronto Hydro is making in the 2025-2029 period to prepare itself for increases in

electrification and decentralization over the longer-term.
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-8

QUESTIONS (A) —(C) :

a) Please explain what role (if any) THESL has to proactively plan the Energy Transition and to
inform, incent and enable customers (and related enabling stakeholders) to execute in line with
that plan as opposed to THESL reacting to the Energy Transition drivers and demands.

b) Please explain what actions and outcomes THESL has undertaken already plus will undertake
over the 2025-2029 rate term to proactively define Energy Transition pathways in its service
territory and lead customers/stakeholders to adopt those pathways via communications,
programs, incentives, etc.

c) Please explain what initiatives and activities THESL intends to undertake to provide
net zero or low carbon energy solutions as required to support the Energy Transition, while
acknowledging that the proposed IESO grid mix estimate is indicating higher carbon emissions

for electricity generation.

RESPONSE (A) — (C):

Toronto Hydro believes that its role is to ensure that the distribution grid and utility operations are
ready and equipped to safely, reliably and efficiently support the realization of an energy transition
via electrification in alighnment with customer needs, requirements and public policy objectives.
Fulfilling this role is an important consideration that underlies the 2025-2029 Investment Plan and
related requests for approval which are set out in this application. To that end, the application
includes numerous investments, initiatives and proposals (which are summarized in the table
below) that inform, incent and enable the utility, customers and stakeholders to pursue energy
transition goals via electrification. In addition to these specific areas of investment, Toronto Hydro
notes that maintaining the foundation of a safe and reliable grid, effective processes, systems and
operations, and a highly-skilled, engaged and productive workforce are also critical objectives for

success in enabling an orderly energy transition.
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Table 1 - Initiatives Enabling Energy Transition via Electrification

Initiative Enabling Energy Transition via Electrification

Toronto Hydro is accelerating strategic investments in specific field and
information technologies to improve the grid’s ability to integrate
customer loads and resources, and serve the increasingly complex
demands on the utility’s system assets and operations. Toronto Hydro’s

rid M rnization . . . e .
(Bl LI T central concern is to not act as a barrier to the adoption of electrification

Sliatesy technologies (e.g. EV and heat pumps) by being able to connect

customers on time and continue to maintain system reliability of an
increasingly dynamic distribution system by equipping the grid with the
necessary tools and processes to do so. For a complete list of Grid
Modernization investments, please see Exhibit 2B, Section D5.

Toronto Hydro engaged UK consultant Element Energy to develop a
bottom-up modelling tool (FES) to understand the range of possible
changes to future peak demand based on the interplay of different policy,
technology and consumer behaviour assumptions. This tool provides a
range of peak demand scenarios that could materialize depending on
how different drivers unfold but does not attach probability to the

Future Energy scenarios. This tool helps Toronto Hydro understand the different

Scenarios possible capacity requirements of its system to help inform capacity

Madelinz planning by ensuring that investments are designed to prepare for a
multitude of energy transition scenarios. This means that system
planning can be done on a “least regrets” basis where sufficient grid
capacity is planned to support growth of electrification technologies
without over-building, while having the flexibility to respond to changing
grid needs in the face increasing uncertainty. For more information on

Future Energy Scenarios, please refer to Exhibit 2B, Section D4.

Over the 2025 to 2029 period, Toronto Hydro intends to develop and
implement a Hosting Capacity Analysis with a customer-facing interface
such as a map. This is intended to provide customers with visibility into

Hosting Capacity where there is available capacity to support new or upgraded

Map connections on the distribution system. In addition to streamlining the
connection and upgrade process for customers adopting electrification
technologies, this tool will provide Toronto Hydro with information to

enable more granular system analysis and improve capacity planning to
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ensure the system can support customers’ electrification needs. More
information on the Hosting Capacity Analysis is provided in the Grid
Modernization Strategy referenced above.

Toronto Hydro is making necessary investments (i.e. Renewable Enabling
Investments) to ensure that the distribution system can support

Renewable renewable energy connections, which are forecast to grow over the rate
Enabling period. The REl are meant to address three different constraints that act
Investments as barriers to renewable connections — short circuit capacity, anti-

islanding, and system thermal limits and load transfer capability. For
more information, please see Exhibit 2B, Section E3 and Exhibit 2A, Tab
5, Schedule 1.

Toronto Hydro plans to expand its Local Demand Response program to
Local Demand procure 30 MW of flexible non-wires system capacity from customer
Response and/or third-party owned DERs. For more information on the LDR
program, please refer to the Non-Wires Solutions evidence at Exhibit 2B,
Section E7.2 and please see Toronto Hydro’s response to 1B-Staff-88.

Toronto Hydro was among the first utilities in Ontario to implement smart
meters (AMI 1.0), having deployed them between 2006-2008. By 2025,
approximately 70% of Toronto Hydro’s residential and small commercial
meters will have surpassed their expected useful life. As a result, the
utility plans to replace approximately 680,000 meters, with next
generation AMI 2.0 meters between 2023-2028. These meters, once
Glillesdy paired with IT infrastructure, will act as a network of sensors improving
observability and insight into system operation, energy consumption
patterns, and grid performance. By having improved asset and outage
management capabilities and possessing more granular visibility and
monitoring capability over the secondary network will enable Toronto
Hydro to better manage the needs of the energy transition in terms of
connections and grid operations.

Toronto Hydro has identified the electrification of transit, electric
System Capacity vehicles, hyperscale data centers, and Municipal Energy Plans as key
Investments drivers within the System Peak Demand forecast. This forecast informs
demand-related capacity investments made through the Station
Expansion, Load Demand and Non-Wires Solutions programs. For more
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information on Capacity Planning and Electrification, please refer to
Exhibit 2B, Section D4.

Legacy 4kV stations and feeder equipment present challenges to
System connecting large loads and accommodating DERs. These assets must be
Standardization converted to contemporary standards not only to improve safety,
reliability outcomes but also importantly to keep pace with growing and
changing customer demand due to electrification.

Toronto Hydro proposed an approximately $16 million Innovation Fund
to support the design and execution of pilot projects that test new
distribution capabilities, which includes capabilities that are needed to
adapt to the changing energy landscape (e.g. supporting customers’
electrification objectives). For the 2025-2029 rate period, the Innovation
Fund proposal includes four pilot project concepts. Specifically, the
Innovation Fund Flexible Connections and EV Demand Response/Commercial Fleet
Charging pilot project concepts are intended to support the connection
and management of DERs. Flexible Connections will explore operational
arrangement for connecting DERs in constrained areas that would
otherwise require capital investments. EV-focused pilots will explore the
role of the utility in managing EV charging to optimize grid operations. For
more information on the Innovation Fund proposal, please refer to
Exhibit 2B, Tab 4, Schedule 2.

Please see Toronto Hydro’s response to interrogatory 4-Staff-309 for a
System Planning detailed discussion about how System Planning functions support and
enable energy transition objectives.

Since 2019, Toronto Hydro has been developing an Energy Centre (also
known as DERMS) and gaining experience with managing DERs on the
distribution system. This initiative is driven by a recognition that DER
growth necessitates a shift in the way that distribution systems are
el G operated. Rather than being geared primarily towards energy delivery,
distributors must also consider the importance of energy management as
it relates to safety and reliability. This requires more active management

of short circuit levels, system voltages, and advanced protection

schemes. Toronto Hydro has been exploring emerging functions such as
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scheduling, dispatching, aggregation, and settlement. For example, the
DERMS platform is currently used to directly operate Toronto Hydro-
owned battery energy storage systems and to monitor and manage grid-
level impacts of customer DERs. As Toronto Hydro improves its
capabilities to actively manage DERs on its system, it will be able to
support an increased customer demand for DER connections. For more
information see Exhibit 4, Tab 2, Schedule 7.

Toronto Hydro is making investments in key areas of its customer
operations. The customer connection teams are being expanded to
support the increasing volume and complexity of both low and high
voltage connections. These investments in headcount are being
undertaken to support the increased growth and electrification in the City
of Toronto. Additionally, the Key Account team is expanding to provide
R direct and tailored service to critical load customers, many of which are
embedded into the economic and social fabric of the city. Many of these
customers consider Toronto Hydro a trusted advisor in their efforts to

achieve ESG targets through actions such as adopting BTM energy

Operations

solutions and other peak and demand management measures. Toronto
Hydro is investing in ensuring it has sufficient capacity and expertise to
support its customers through the energy transition. For more
information see Exhibit 4, Tab 2, Schedule 8.

Toronto Hydro is investing in its customer care teams to ensure sufficient
capacity and knowledge to provide timely, effective, and efficient
customer services. This includes being able to respond to and adequately
address evolving customer needs and preferences affected by broad
societal developments and industry trends such as new public policies,
electrification, and increased adoption of EVs and DERs. Toronto Hydro is
(C ST (GG preparing for numerous changes in customer expectations, including
demands for greater information on and control over electricity usage
and expenditures, greater choice to purchase renewable power or self-
generate for sale back to the grid, and ESG goals in energy use. In turn,
Toronto Hydro is undertaking initiatives such as automation in customer
self-service, upskilling in workforce, and acquiring additional specialized

resources. For more information see Exhibit 4, Tab 2, Schedule 14.
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Through this program Toronto Hydro ensures that there is sufficient
organizational capacity to provide expert legal, regulatory,
communications, policy and government relations, and public affairs
services to respond to the changes in the energy sector driven by public
policy, technological advancement and customer driven evolutions. This
Public Legal & includes legal and regulatory support for offers to connect, arrangements
Regulatory Affairs | with developers and operating agreements, as well as new policy
(PLRA) changes. As well as communications with customers who have questions
about electrification and new technologies. The PLRA program has been
closely tied to and significantly driven by the nature — including volume
and complexity — of the capital program. Given the focus of the capital
plan on growth and electrification in the city, the PLRA program must
reflect a workforce with a multidisciplinary skillset. For more information
see Exhibit 4, Tab 2, Schedule 18

Through non-rate regulated business activities, which do not form part of this application, Toronto
Hydro is also playing a proactive role in supporting the realization of the City’s Net Zero Strategy by
facilitating and stimulating the growth of emerging local cleantech markets. For more information,

please see the latest Climate Action Plan status report.’

Toronto Hydro, Climate Action Plan 2023 Status Report
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-9

References:

Exhibit 1B, Tab 1, Schedule 1, Section 2.3.1

Preamble: Approximately a quarter of the utility’s grid equipment continues to operate

past useful life. [Investment Plan Section 2.3.1]

QUESTION (A):

a) Please provide how THESL defines “useful life”.

RESPONSE (A):

In the context of this reference, Toronto Hydro refers to the useful life as the mean service life of

the asset. Please see Toronto Hydro’s response to interrogatory 2B-Staff-131, part (a) for the basis

of the useful lives used.

QUESTION (B):

b) Please provide a summary by major category of the equipment that THESL has defined as

‘beyond its useful life’ and include for each category what percentage and value the

portion is that THESL indicates is ‘beyond its useful life’.

RESPONSE (B):

Please see the requested breakdown by category of Assets Past Useful Life in Table 1 below.

Table 1: Asset Count for Assets Past Useful Life

System Non-Linear Percentage of Linear Assets Percentage of
Assets (Units) Non-Linear Assets (km) Linear Assets
Overhead 46,928 9.9% 1,301 29.7%
Underground 20,454 4.3% 3,082 70.3%
Network 846 0.2% Not Applicable Not Applicable
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System Non-Linear Percentage of Linear Assets Percentage of

Assets (Units) Non-Linear Assets (km) Linear Assets
Stations 1,219 0.3% Not Applicable Not Applicable
Civil 10,698 2.3% Not Applicable Not Applicable
Meters 393,024 83.1% Not Applicable Not Applicable
Total 473,169 4,383
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Reference: Table 1: Ontario Cities Population Density [Investment Plan] THESL indicates that

the population density in Toronto is higher than the comparator municipalities

listed.

QUESTION (A-B) :

a) Please explain how increased density would enable more capital and O&M efficiency
compared to more disperse municipalities and related systems. If THESL does not believe
this is correct, please explain why.

b) Has THESL done analysis of the Capital and/or O&M cost per customer correlated to
population density (per km) compared to other utilities. If not, why not. If yes, please
provide a copy of the analysis, reports, presentations or other materials pertaining to this

analysis and its conclusions.

RESPONSE (A-B):

Toronto Hydro does not believe increased density to the degrees seen in the City of Toronto enables
more capital and O&M efficiency relative to less dense, non-urban service areas. Please see the
response to 2B-Staff-121, the pre-filed evidence in Exhibit 1B, Tab 3, Schedule 3 at pages 2 through
9, and the expert empirical evidence in Exhibit 1B, Tab 3, Schedule 3, Appendix A, which explicitly
includes a congested urban variable to account for the impacts of highly dense urban environments

on capital and operating costs.
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INTERROGATORY 1B-PP-11

Reference: “In this process, Toronto Hydro employed the principle of least regrets
investment. Through the use of a new tool - the Future Energy Scenarios model -
the utility modelled the grid impacts of a range of possible future peak demand
scenarios based on the interaction between different policy, technology and

consumer behaviour assumptions.”

QUESTION (A):
a) Please provide the definition of “least regret” as defined by THESL and the
methodology/criteria/weighting used to determine which options result in a higher or
lower regret. If the process uses THESL human decisions rather than an imperial approach,

please explain.

RESPONSE (A):

The Investment Plan makes the minimum investments necessary (the “least regrets” investments)
to maintain key outcomes in the near term while also making paced and deliberate progress in
readying the grid and utility operations for the future, irrespective of the path the energy transition
takes. The term “least regrets” refers to a strategic planning approach anchored in the decision-
making theory of anticipating and minimizing regretful choices/outcomes when faced with
uncertainty. This enables the utility to meet emerging challenges without having to wait for future

variables with high levels of uncertainty to stabilize.

For example, Exhibit 2B Section D4.2 (Capacity Planning and the Energy Transition) identifies “least
regret” investments by including additional drivers, augmenting its decision-making process with

the results of a Future Energy Scenarios model, and using the Future Energy Scenarios to stress-test
the utility’s capacity plan. This meant Toronto Hydro acted with a higher degree of caution in terms

of building new capacity to prepare the distribution grid for wide-scale building electrification in
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the next two decades, as the policy and consumer behaviour drivers of this type of demand remain
uncertain, and technology advancement could offer more cost-effective solutions in the future.
Practically, this meant that Toronto Hydro decided to take a “wait and see approach” to
investments in new capacity for accommodating wide-scale building electrification in the mid-

2030s and beyond.

QUESTION (B):
b) Please provide the guide, user manual or equivalent for the Future Energy Model. If such

documents do not exist, please explain how the model and its intended use is documented.

RESPONSE (B):
Future Energy Scenarios user training is provided as Appendix A to this response. Please refer to
Exhibit 2B, Section D4, Appendix B for additional information on the FES model, including all

assumptions, methods, and outputs.

QUESTION (C):
c) Isthe Future Energy Model a Monte Carlo simulator or an NPV model? If neither, please

explain.

RESPONSE (C):
The FES model is neither a Monte Carlo simulator nor an NPV model. See Section 2 and 3 of Exhibit

2B, Section D4, Appendix B for a description of the FES model.

QUESTION (D):
d) Please confirm how the inputs to the Future Energy Model are determined, e.g. THESL

employee judgement, external data source, etc.

RESPONSE (D):

Please refer to Section 4 of Exhibit 2B, Section D4, Appendix B.
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QUESTION (E):

e) Where does THESL get the cost estimates for each scenario in the Future Energy Model.

RESPONSE (E):

The Future Energy Scenario model does not associate costs with any of the scenarios.
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Context

Ontario’s energy system is set to become increasingly decarbonized, decentralized, and digitized. Toronto
Hydro must ensure the distribution system enables decarbonization but remains reliable & resilient, and that
rates remain affordable. Long-term, scenarios-based geospatial forecasts will play an increasingly
significant role as different areas within Toronto decarbonize at different rates, allowing us to plan efficiently
and strategically deploy targeted solutions.

Climate Future System Rate

Regional

Action Energy Investment Planning

Planning Scenarios Planning

Application
Strategy

TARGETTED BENEFITS OF THE FUTURE ENERGY SENARIOS

Efficient Growth- Aligned and Single TH Vision on Support Utility of Enhance
related Investment & Strategic Decision W  the Future Energy ¥ the Future ¥ Customer
Plans - Making - System - Planning - Engagement

elementenergy
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Project Scope

Core Demand

DERs & Net Zero Drivers

The key difference vs. other public studies is that FES forecasts plausible pathways to Net Zero 2050 based on
bottom-up consumer choice modelling, informed by current and future industry and policy developments, not
based on top down change required to achieve GHG reductions.

Residential
Housing Stock

Industrial &
Commercial
Floorspace

Decarbonized
Heating

Battery Storage

Distributed
Generation

Electric Vehicles

Energy Efficiency

Market Trends,
Technology Costs,
Energy Costs, Policy,
Consumer Attitude, etc.

Future Energy

Scenarios
Forecasting Model

Modelling Outputs

2022 — 2050 Annual
Consumption by TS
Station & Customer Type
(MWh)

2022 — 2050 Summer
and Winter Peak Load
(MW), By Customer
Class and Technology

A 4

Business Integration

Regulatory Evidence
Strategy & Stakeholder
Engagement

Revenue Forecasting

Customer Connections
Forecasting

TH Hourly Load &
Generation Data

New Connections

TH Network Topology &
Customer Connectivity

A 4

2022 — 2050 Annual
Generation & Storage
(MWh) and at Peak (kW)

2022 — 2050 Key
Drivers Forecasts

2022 — 2050 Customer
Counts

Station Load Forecasting

2025-2029 Capacity
Driven Investments

2025-2029 System
Enhancements /
Intelligent Grid
Investment

Grid Modernization
Strategy
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Scenario Worlds Mapping

* The FES outlines four different future ‘worlds’ (and two sensitivities) with different
assumptions around degree of decarbonization and societal change and how that
translates to the uptake of low carbon technologies.

* To build these worlds, individual scenarios (i.e. low/medium/high) have been
created to describe the evolution of drivers of demand/generation (incl. building
stock, electrification of transport, decarbonized heating, etc.).

< ﬂnmo 2040 (TransformT0)
2 +  Mighett umbition, meeting key
- palicy targets eary, aligned with
" TransformTO K220
: CONSUMER TRANSFORMATION *  Highly sccelirated electrification of
i on lo k: i *  Acential scenario achieving hest and transporet
{ Emissions are not directly modelled, but decarbanitation through a bottom-up © Wighly decentralued and detobuted
| policies und targots are bullt into the : opprobch with high socetl change (Le., renswabde generation
5 { forecasting such that the key drivers are | high distributed generation penetration) | .-« -« - ey
1 consistent with emissiony goals ‘ |+ Consumers willing to change behavior s ::’::::o m :::‘:::m !
g *  High electrification and energy efficiency : '”M\; sy it |
2 ° CONSUMEN TRANSSORMATION D Nowiblboy J
E £ Low Eficency
As aboye, DUt with dow vptale of eificenty
g B mnaiutes, refesalbien st Sexibility
8 g
* Acentral scenatio, achiebing
| decarbonization through o 1op-down
( approach with lower sociptal change
STEADY PROGRESSION {Le, large-scale generation}
*  Low ambition, aligned with *  Lower enargy afficiency
TransformTO BUsiness As Plannied *  ‘Gasbacked' sconario; high levels of
*  Deployment of existing plans transport electrification but retain
3 underway but falling short of 2030 g nfrastructure for hoat )
=] and JOS0 targets :
*  Minlmal behavior change
SLOwW SPEED OF DECARBONIZATION FAST

Note: each driver is modelled separately on a Low / Medium / High basis and then mapped onto the scenario worlds that represent a
single coherent view of a potential future world.

IMediumihey
trucks and Buses

Rall
Smart charging /

‘Gas grid
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Business problem statement — Future Energy Scenarios Model

* This project has been undertaken in response to the increasing complexity of distribution system load
forecasting in Ontario and globally, due to factors such as decarbonization, decentralization, digitization,
changing customer behaviours and evolving economic and policy conditions.

* New demands emerging from the electrification of heat and transport, growing levels of distributed generation
including variable renewable generation, and new sources of load flexibility (including energy storage) mean
that local electricity distribution companies, such as Toronto Hydro, are facing increasing levels of uncertainty.

* In this context, Toronto Hydro is looking to develop a more detailed understanding of how these various drivers
will change and interact over time in order to plan investment in an efficient and timely manner and act as a key
enabling organisation for the transition to a net zero energy system. In particular this will feed into Toronto
Hydro’s grid modernization plan to enable increasing uptake of low carbon technologies in an efficient manner
while maintaining system reliability and resilience.

* As aresult Element Energy are working with Toronto Hydro to generate the Future Energy Scenarios which
provides scenario-based forecasts out to 2050 for peak load (MW), generation (MW), and energy consumption
(MWh), generated from Element Energy’s network load forecasting Future Energy Scenarios model and suite of
bottom-up consumer-choice models for predicting uptake of low carbon technologies.

elementenergy

an ERM Group company




Future Energy Scenarios (FES) Model Overview

The FES Model is being delivered by Element Energy onto Toronto Hydro’s on-premises systems.

Segment Forecasts

Network Topology

Hourly Load and
Generation Data

New Connections

A 4

Data Cleansing Tool

Future Energy

Scenarios Forecasting
Model

Outputs

A

Core platform functionality
is being hosted on TH
internal servers.

FES model input data

Phase 1: Segment forecasts

Phase 2: FES model

Separate tool

Outputs
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FES Model Benefits

Flexible & innovative

Allows for periodic updates of data and
additional innovative feature updates to
increase capabilities

End-to-end system

All inputs and outputs accessed through
one web-based user interface

Validated & tested

To gain trust in model and direct
continuous improvement

Enables quick run time

v

FES
Model

Scenario based Benefits

Enables uncertainty of forecasts to be
understood, and risk based planning of
interventions

93 To allow competition, driving innovation
& low cost

Accurate

High data granularity aims to increase
accuracy of load on substations

Designed for users by users

Internal engagement to develop robust
and trusted outputs.
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Accessing the FES Model

You will be able to access the Toronto
Hydro FES Model through the url:
redacted

You will b%able to automatically
sign-in to the system via your eX|st|ng

Toronto Hydro Microsoft credentials
—i.e. if you are already signed into
Microsoft (e.g. a different Microsoft
app), you should not need to re-
enter your password.

You will then be redirected to the
home page (see right image).

Access via the provided URL using your TH Microsoft credentials

FES Model

Run single asset calculation

Run caltulations for custam scanatio wallds (fun ima 30-120¢)

Esy Charts of resuite by asqet

elementenergy
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By the end of this training session, FES Model users should understand how to configure
scenarios and run single asset calculations.

As part of the FES Model Go-Live, users will be able to access
and utilise the online platform to configure scenarios
(Scenario worlds) and run load forecasts for a single assets

(Single Asset Analysis). Scenario World Manager

Scenario worlds

View and create new scenario worlds

Create and delete your awn scenario worlds, view other users' scenario worlds
Scenarias [e.g. low, medium, high) are based on the DFES modelling, more information on which can on be found hare,
New from selected

Scenarno World

FES Model

1 —

Single Asset Analysis

Single Asset Results Viewer

Run single asset calculation
Viewing resufts for: AGINCOURT TS - BY

Scenunio. DFFS 2022 Skeacly Progression - Author

Annual Results Diurnal Profiles

elementenergy | 1
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The model includes demand forecasting with scenario configuration and single asset model

runs at the network level or TSBP level.

Configure and save new scenarios

View and create new scenario worlds

Create and deletz your own scenarie worlds, view other users' scenario worlds

Scenarios (e low, medium, high) are basad on the DFES modelling, more information on which can on be found kare

New from selected

Scenano World

FES 2022 Steady Progression - 12/35/23 v

Core Demand Additional Demand

Baseload

Damestic Customer Baseload Industrial and Commercial Customer Baseload
Domestic bullding stock 18C building stock
Medwm v Medium v
Domestic appliancs enargy =fficiency I&C applianca snergy fficiency
v v

Run demand forecasts with new scenarios

Select/Change Asset & Scenario

LicEnce area

H W
Scenanc Waorld

D: OFES 2022 Steady Prograszion - 12/05/23 v
aszet network lavel

Terminal Station Bus Fai hd
salecnon mathoo

By Searching v

Asset saarch

BASIN TS - A7-8EN

BATHURST TS - BY

Can run for a chosen scenario and single asset (network or
TSBP) by selecting from the list or searching.
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The model includes demand forecasting with scenario configuration and single asset model
runs at the network level or TSBP level.

View single substation results in interactive graphs
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Online Platform — Landing page

The main FES model landing page has two primary options (Run single asset calculation, Scenario worlds). Additionally,
users may navigate the landing platform through the use of the “Analysis” tab at the top left of the page.

Totonto Hydto  FES Mods|

Run single asset calculation

FES Model

Toronto Hydro FES Model Analysis =

iy iy il
SCEMNAN0 wWoris

Run single asset calculation

-

o

Under the “Analysis” tab, users may select

~

the same two load forecasting options.

J
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Online Platform — Scenario worlds

From the main landing page, select the Scenario The Scenario worlds page allows users to view scenarios (e.g. the four DFES
. . “ ] . . .
worlds option (or via the “Analysis” tab). :*|  scenarios) and create new custom scenarios by varying core demand (e.g.
domestic load) or low carbon technologies (e.g. electric vehicles).
FES Model E .
E Scenario World Manager
: View and create new scenario worlds
. Create and delete your own scenario worlds, view other users’ scenario worlds

Scenarios (2.9, low, medium, high) are based on the DFES modelling, mora infarmation on which can on b found here

gumm New from selected

Scenario World

0: DFES 2022 Steady Progression - 15/05/23 v

=} Core Demand Additional Demand Genaration

Users use an previously saved scenario as a base for a
new custom scenario.

Baseload

Saved scenarios can selected in this drop-down.

r

Assumptions for core and additional demands can be e
controlled via these three tabs. Domestic Customer Baseload Industrial and Commercial Customer Baseload

elementenergy | 2
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Online Platform — Scenario worlds

View and create new scenario worlds / \

Create and delete your own scenario worlds, view other users’ scenario worlds

Scaoa o5 i ) s nse o DAES inoéding suorsorvtan o hich con offbe o e Saved global

= scenarios can be
g = viewed in the drop
down.

- J

it e | / For the selected \

0: DFES 2022 Steady Progression - 15/05/23 w

Scenario World Manager

0: DFES 2022 Steady Progression - 15/05/23
1 1 Transformation - 1

mer Trar
Zero2040 - 15/05/23

View and create new scenario worlds

Create and delete your own scenario warlds, view other users” scenario worlds

Scenarios (2., low, medium, high) are based on the DFES modelling, mare information on which can on bie found hete,

New from selected

Pcenario World

== ey scenario, users can
Baseload E VieW the input
: ® driver-level

assumptions (e.g.
medium domestic
building stock
growth, high EV
uptake) across core

i - - and additional

|| e _ \ demands. /
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Online Platform — Scenario worlds

N
To create a new scenario, select the “---” to start fresh
or a saved scenario to start from its settings.

@ (i) To begin the setup of a new scenario, click “New from selected”. ) 1
Select an existing scenario to view the scenario’s input assumptions
across the core and additional demand tabs.
(ii) To modify the input assumptions, go through each of the drop-
down menus and select from the available options (e.g. Low, e e o semis e

. .

\ M ed I u l I l’ H Ig h ) a / Scenarios (e.g. low, medium, high) are based on the DFES modelling, more information on which can on be found here,
] New. from selecied

gUEEEEEEEEEEEEEN

.
----------- RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmnma” =
- - - : Scenario Warld
View ahd create new scenario worlds .
Create .mi(lﬁle(-: your own scenario worlds, view other users’ scenario worlds L]
. NN NN NN NN NN NN NN NN EEE NN EEEEEEAEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE . .
. "
Scenarios (2—.@ low, mc—diurn:higl\) are based on the DFES modalling, more information on which can on be found here L »
" .
- — . - -
New from selected  Saveas  Cancel . .
. .
.
.

Lhle plol . . . \
0 s 2022 Siacy Progression - 15/0523 o SEIEEE ferrennnd : To save a scenario, click “Save as” and name the global
CoreDemand | Adaitional Demand  Gensaton : scenario in the window that pops up. Then click “Save”
: on the pop-up to confirm.

Confirm Subimit

Enter @ unigue name 1a save yDur iNputs 35 a new scenaric warld
You will not be able to edit the nputs after saving.

Domestic Customer Baseload Industrial and Commercial Customer Baseload Scenario world name:
Domestic building stock 1&C building stock Test Scenario
Medium v Medium v
Low &C i
- I&C appliance enert efficiency 5
e = - = - -
High Low v 2 1) :
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Online Platform — (2) symbol - to learn more

Throughout the FES model, the @ symbol is
placed where there is an opportunity to learn
more information about something. Users can
simply hover their mouse over the symbol and
explanatory text will come up.

Core Demand Additional Demand Generatinn »

Baseload

Domestic Customer Baseload Industrial and Commercial Customer Baseload

Domestic building stock 1&C building stack

Medium v Medium v

Domestic appliance energy efficiency 1&C appliance energy efficiency

Low S Low v

(

For example, hovering over the

“Domestic Customer Baseload”
brings up the below text.

&

For example, hovering over the
“Industrial and Commercial
Customer Baseload” brings up the
below text.

This is the electricity demand from domestic customers
excluding any additional demands for electrified heating
and electric vehicles.

Trl s mestly demand from apaliances, Ighting ang cotiing. This Camand is
tontroligd by the numbsr snd < oF Homestic nowsehoits aca(larss ownsnnip ardd
the efficency of thes applances,

Thecument Rousenola Soat it estsn(ineo vis the domesthic cussonier connaction
court Total househola sock growth prajections for each Nelghbourhodd are defined
I the Fuluce Energy Scenatiod [FES) aczording to dats from the City of Toronta

©)

This is the electricity demand from industrial and
commercial customers, cannected to the low voltage
network, excluding any additional demand from heating
technologies.

Thz enargy consumption of non.domestic customess i= aefingd by frenumoerof
non-domestic conrections, ant the energy intansity of 2ach type of ror-domestic
customar

The current ron-gomestic buliding stock [s2stablighes yly the non-domastic
Tustomer connéction count. FutufE atowth of the non-domestic Noarspace & c&fineg
for sach Nelghiournood in ths 75, besd on projectss smpymant growth from ths
City of Torente, The ensigy intensity of non-domestic customers gecreases accending
10 the 2nergy eificiency s=2n8ncs from the FE5
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Online Platform — Single asset analysis

Via single asset analysis, users can run the FES model to get a load forecast for a specific asset for a given (custom) scenario. This asset can
be a TSBP or the whole network. Results are broken down by technology and can be easily downloaded to CSV files.

. 4 N\ [ Likeother pages, the (@) symbol is )
The sidebar allows users select an asset : : . : : :
) , ) The results viewer displays interactive placed where there is an opportunity to
(via search or selection) and scenario as . . . . .
: S . plots including the annual consumption learn more information about
well as view supporting information : : :
) forecast, peak forecast, and demand something. Users can simply hover their
(e.g. chart explanation, category .
definitions) profiles, all broken down by technology. mouse over the symbol and explanatory

\§ . J U : J U textwillfomeup. )

Toronto Hydro FES Model Analysis ~

<« Hide sidebar

Single Asset Results Viewer

Diurnal Profiles

Peak day demand praofile by month and yea

Annual Peak Results

Demand and generation at time of annual peak true demand

Annual Results

Total annual energy consumi

and generation

ion

Mo asset ssiected, please select an asset 10 view results No asset selected, please select an asset to view results No asset selected, please select an asset 19 view results

elementenergy |

an ERM Group company



Online Platform — PLE Viewer

Plots of annual consumption, peak
Select a substation and . . . Download connection demand, and peak day demand
View scenario assumptions

scenario to view counts by technology profiles; additional seasonal peak

graphs are also available.

Single Asset Results Viewer
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Online Platform — Resources

Users can use the sidebar resources as a source of reference

when interpreting results.

B RESOURCES

|: ll-‘h]l! '.'I!;_';l_‘l EEEsEEEEEEEEEEEEES

-

o

The “Chart help” describes how to export data, explore the
results data in the viewer once produced, and how to
manipulate the page via zooming or panning.

~

J

Chart Help x

At the 1op of every chart you will find 3 bar of buttons to interact wath the chart. Thesz buttons and other
3re ex

festures plained hera

Exporting data
. To zxport the data for =ach chart, click the Export Data button above the chart
. To sxport an image of the chart, click the Download plot as png button

« To download all data available for multipie assets, visit the multi-asset page

Exploring Data
o /" The Full Scraen button expands s single chart to fill the page so data can be explared more easily
Click the cross in the top right hand comier to exit full screen mode
3 data pont to se2 datails
¢ Clicking on a technology category in the lzgznd hides it from tha chart. Double clicking hides sll other
i h

g=
categones. Double-chck on & hdden category to show sll

Zoom and Pan

» The axis limits can be changed by grabbing a carner of the graph when the cursor changes to an arrow
and dragging

¢ @ The Zoom mode button enables you to select an area of the chart to zoom in on by clicking and
dragging your mouse. To return to the original view, double-click anywhere on the piot

e <+ The Pan modz button enables you to move across the graph by clicking and dragging your mouse

» BB Click the = or - buttons to zoom n or out

e @ The Reset axes button sets the axes back to the onginal Iimits

o % The Autoscale button scales the axes to fit the data currently shown
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Online Platform — Graph options

&|

Diurnal Profiles
Peak day demand profile by month and year

150.0 = EV Medium andi hdavy trucks
e £V Bus . .
BEV cars and ightirruck.s E

100.0 PHEV cars and lighit trucks
1&C HV Baselaad .

Domestic Basdload New Bulld
1&C Hybrid Hegt Pump = =

Demand (MW)

1&C Ground t':eia:rt::' Heat Pn:ﬂlp
I&C Air Sourcd Helt Pufnp = ATW
= [&C Air Source Hegt Pufnp 1 ATA

Year: 2021 .

2021 2027 2033 203% 2045

Month: Jan

| ) | ] I i | 1 | [} | i
Jan Mar May Jul Sep Naov

“Export data” — download data to CSV

“Download plot as png image” — save graph image

“Full screen” — extend the graph to the full screen

“Reset axes” — set axes back to original scale

“Autoscale” — scale axes based on data in graph

...... [

“Zoom out” —increase axes scale to show larger range

“Zoom in” — decrease axes scale to show smaller range

“Pan” — change mouse tool to scroll through graph

“Zoom” — change mouse tool to highlight to zoom

“Year” and “Month” sliders — slide to show data at different times
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Online Platform — Time of peak changes

150.0

[
[=]
&
=]

Demand At Peal (MW)
Ln
=
o

d === EV Medium and
= EV Bus

I&RC HV Baseloa

I&C Hybrid Hea

== [&C Baseload

—— T e et e B

heavy trucks

= BEV cars and light trucks
== PHEV cars and light trucks

d

Domestic Baseload New Build

t Pump

T&C Ground Source Heat Pump

I&C Air Source Heat Pump - ATW
== [&C Air Source Heat Pump - ATA
= I&C Standard Electric Heating

= Domestic Hybrid Heat Pump
== Domestic Ground Source Heat Pump =

SN & P S —

1500

oo
=]
o

50.0

Demand At Peal (MW)

0.0

150.0

100.0

50.0

Demand At Peak (MW)

0.8

2040

: Users may sometimes see a step-change in certain loads within the annual

peak results. These step-changes are due to change in the time of day
and/or month of peak demand, and differing contributions of each load

type at those different times.

\

Users can see the step-change in certain load types here.

J

r

\.

As an example, hovering over the EV Bus segment, to the right
of the step-down shows that the peak is in December at 20:00.

\

J

In contrast, hovering over the EV Bus segment, to the left of the
step-down, shows that the peak is in July at 12:00.
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Online Platform — Graphical single- & double-click functions

Demand At Peale (MW)

Standard graphical output

7,000.0

6,000.0

5,000.0

4,000.0

3,000.0

2,000.0

1,000.0

0.0

= Rail

EV Medium and heavy trucks
== EV Bus

= BEV cars and light trucks
PHEV cars and light trucks
I&C HV Baseload
Domestic Baseload New Build
I&C Hybrid Heat Pump
I&C Ground Source Heat Pump
I&C Air Source Heat Pump - ATW
I&C Air Source Hest Pump - ATA
=== 1&C Standard Electric Heating
== [&C Baseload

== Domestic Hybrid Heat Pump

=== Domestic Ground Source Heat Pump

2050

The standard graphical output
displays interactive plots broken
down by technology.

Demand At Pealk (MW)

After a single-click on “Domestic

Baseload New Build”

7,000.0 — Rl
=== EV Medium and heavy trucks
6,000,0 BV Dus
BEV cars and light trucks
5,000.0 PHEV cars and light trucks
I&C HV Baseload
4,000.0 | zstic Baseload New Build]
= I&C Hybnd Heat Pump
3,000.0 /ﬁ I&C Ground Source Heat Pump
= I&C Air Source Heat Pump - ATW
2.000.0 | s 18C Air Source Heat Pump - ATA
- _ == [&C Standard Electric Heating
1,000.0 - s 1&C Baseload
== Domestic Hybnd Heat Pump
0.0 = Domestic Ground Source Heat Pumn

2040

2050

~

A single-click on one of the
technologies displayed in the
legend removes that technology

from the plot.
- /

Demand At Peald (MW)
"

After a double-click on

“Domestic Baseload New Build”

300.0

]
L
=]
o

200.0

150.0

100.0

50.0

0.0

I Domestc Baseload New Build I

2030 2040 2050

-

\_

A double-click on one of the
technologies displayed in the
legend removes all other
technologies, focusing on the
chosen technology.

~

J
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Online Platform — Asset Selection

Users can select/change the asset to view in the Single Asset Analysis by going through a list of dropdowns to narrow down to the desired
asset for a selected scenario.

®

Select the licence area (Only TH in

this case).

Select/Change Asset & Scenario

Licence area

Asset network level

Network

Selection method

By Searching

Asset search

@

Select the scenario world (e.g. one of
the DFES scenarios).

Select/Change Asset & Scenario X

Licence area

TH »:

Scenario World

0: DFES 2022 Steady Progression - 15/05/23
1: DFES 2022 System Transformation - 15/05/23
2: DFES 2022 Consumer Transformation - 15/05/23

By Searching v

Asset search

®

Select the asset network level.

Select/Change Asset & Scenario X

Licence area

TH v

Scenario World

Asset network level

Terminal Station Bus Pair v
Network

Terminal Station Bus Pair

By Searching v

Asset search

®

Select the asset selection method (In
this case only by searching).

Select/Change Asset & Scenario X

Licence area

TH v

Scenario World

Asset network level

Terminal Station Bus Pair v

Selection method

By Searching -

...By Searching
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Overview

FES Model Overview
Accessing the FES Model
Model Functionality
Online Platform
Landing Page
Scenario worlds

Single Asset Analysis

Review of functionality
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By now, FES model users should understand how to configure scenarios and run single asset

calculations.

Functionality Details

Scenario configuration

Ability to load FES model parameters and modify them to create new custom
scenarios.

Ability to view user-saved scenarios.

Single asset calculation

Ability to run the load model for a specific asset for a given (custom)
scenario. This asset can be a TS Bus Pair or the TH network.

Ability to display and manipulate interactive plots, including annual
consumption forecast, peak forecast, and profiles forecast, with some broken
down by technology.

Ability to download a CSV with technology counts/capacities via button.

elementenergy |
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General Information and System Availability

General Information

* TH users can access the FES model platform on Google Chrome or Microsoft Explorer.

* TH users can access the FES model via sign-in using their existing Toronto Hydro Microsoft credentials.

System Availability

* The FES model will operate continuously rather than on a start up/shut down schedule.

elementenergy

an ERM Group company
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Contact

If you have any questions, please don’t hesitate to get in touch:

Mark Hughes
Partner

+61285868792
redacted

Madhushan Perera
Principal Consultant
+442032065486

redacted

lan Walker
Partner
+442032065382

redacted

Ivan Antonov
Senior Software Developer Consultant

+442032065299
redacted
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Toronto Hydro-Electric System Limited
EB-2023-0195
Interrogatory Responses

1B-PP-12
FILED: March 11, 2024
Page1of1
RESPONSES TO POLLUTION PROBE INTERROGATORIES
INTERROGATORY 1B-PP-12
Reference: “the majority of Key Account customers surveyed have goals to reduce their net

GHG emissions to zero, and expect Toronto Hydro to support them in meeting their
climate objectives by ensuring that the system has capacity for growth and by
providing them advisory services to support their decarbonization-through-
electrification journey” [Investment Plan Section 3.1] Please provide any references
that support this observation (e.g. THESL key account interactions, survey

questions, etc.).

RESPONSE — PREPARED BY IRG:
Customers were asked “Does your organization have a carbon reduction program in place? Page 31
of Exhibit 1B, Tab 5, Schedule 1, Appendix A, - Customer Engagement Report, Appendix.06 — Key
Accounts shows that a majority (64%) of Toronto Hydro’s key account customers had “net zero”
targets or carbon reduction initiatives in place at the time of the Phase | Needs and Preferences
Survey consisting of:

e 38% reporting carbon reduction targets currently in place, and

e 26% reporting “net zero” targets.

Additionally, page 28 of Appendix.01 — Qualitative Research documents that many key account

participants interviewed in Phase | “shared their hopes that Toronto Hydro would increase their
support in helping them transition to lower or non-emitting carbon energy sources, building out
more distributed energy resources (including battery storage), and enabling grid modernization,

such as microgrids technologies”.

Experts
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-13

FILED: March 11, 2024

Page1of1

RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-13
Reference: Table 4 Summary Of 2025-2029 Proposed Distribution Rate Change.

QUESTION:
Please confirm that the amounts in each column of the table are incremental, i.e. incremental to

previous amount changes and not a cumulative amount.

RESPONSE:

Toronto Hydro confirms the amounts in each column of the table are incremental.

Panel 3
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-14

FILED: March 11, 2024

Page 1 of 2

RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-14
Reference(s): Ontario has announced plans to build 1.5 million additional homes.

PollutionProbe_IR_AppendixA_CanmetReport (Table 1, Page 10)

QUESTION (A):
a) What portion of the 1.5 million homes Ontario announced are expected to be in the THESL

service territory?

RESPONSE (A):
Toronto Hydro is unable to provide a response as it cannot speculate the portion of homes to be

within its service territory.

QUESTION (B) AND (C):

b) Does THESL encourage new buildings to be self-sufficient (i.e. not connect to the grid), Net
Zero or net exporters to the grid? If yes, please provide the information/incentives that
THESL uses to encourage this. If not, please explain why not given that it would reduce
future system demand.

c) Best available information for Toronto from the Canmet ENERGY Report noted above
indicate that new energy efficient home design required 78% less energy (2.6kW compared
to older homes at 11.6kW). Please outline what THESL is doing to ensure that new homes

align with energy efficient design and technologies.
RESPONSE (B) AND (C):

Through non-rate regulated business activities, which do not form part of this application, Toronto

Hydro is playing a proactive role in supporting the realization of the City’s Net Zero Strategy by

Panel 1
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-14

FILED: March 11, 2024

Page 2 of 2

facilitating and stimulating the growth of emerging local cleantech markets. For more information,

please see the latest Climate Action Plan status report.t

QUESTION (D):
d) Please provide an estimate of the additional demand that would occur on the THESL
system if traditional design and technologies are used for new homes and buildings instead

of best practice energy efficiency design and technologies.

RESPONSE (D):

Toronto Hydro is unable to undertake the detailed hypothetical analysis that is required to answer
this question within the discovery timelines in this proceeding. Furthermore, Toronto Hydro notes
that this analysis is not relevant and does not provide probative value to deciding the issues in this

proceeding.

! https://www.torontohydro.com/documents/20143/193303016/climate-action-plan-2023-status-report.pdf

Panel 1



Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-15

FILED: March 11, 2024

Page 1 of 3
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-15

Reference: Investment Plan Section 4.4

“Toronto Hydro is committed to reducing its direct GHG emissions (referred to as Scope 1

emissions) in order to mitigate the impacts of climate change and reach “net zero” by 2040”

QUESTION (A):

a) Has THESL committed to a Net Zero target? If no, please provide a copy of the actual

commitment and related plan. If yes, please provide a copy of the commitment and related

plan.

RESPONSE (A):
Yes, Toronto Hydro has committed to achieving Net Zero by 2040. Please refer to the Net Zero
2040 Strategy in Exhibit 2B, Section D7 and information on the Emissions Reduction measure

proposed for the utility’s 2025-2029 custom scorecard in Exhibit 1B, Tab 3, Schedule 1.

QUESTION (B):
b) Please explain why THESL is only counting Scope 1 emissions, particularly when Scope 2

emissions are also directly related to THESL operations.

RESPONSE (B):

Toronto Hydro’s Net Zero 2040 Strategy only counts Scope 1 emissions because the variability of
Scope 2 emissions is influenced by factors outside of Toronto Hydro’s control, such as the
greenhouse gas (“GHG”) emissions associated with electricity generation. For example, although
Toronto Hydro reduced the amount of electricity lost from its system during distribution in 2023,
net Scope 2 emissions nonetheless increased as more emissions were released during the

generation of electricity in Ontario than the previous year.

Panel 1 and 2
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-15

FILED: March 11, 2024

Page 2 of 3

Nevertheless, Toronto Hydro quantifies, reports on, and actively implements mitigation measures
to reduce the portion of Scope 2 emissions the utility can influence. For example, Toronto Hydro is
reducing the Scope 2 emissions associated with distribution losses by making the system more
efficient through the replacement of legacy outlets and construction standards, including 4 kV
distribution assets. Toronto Hydro has also implemented energy efficiency measures such as LED
lighting and building automation upgrades in its work centres to minimize Scope 2 emissions

associated with electricity consumption.

QUESTION (C):
c) Does THESL use lifecycle carbon (GHG) emission to analyses any of its decisions or

operations? If yes, please specify.

RESPONSE (C):

Please refer to subpart (d).

QUESTION (D):
d) Please explain what specific criteria are included in the THESL procurement policies,
processes and templates to consider supplier Net Zero commitment and product carbon

intensity.

RESPONSE (D):
As part of competitive bidding, Toronto Hydro requires suppliers to provide information related to
the efficient use of resources and energy throughout the life cycle of the goods being procured, as
well as any energy, water, or fuel-saving features. Additionally, Toronto Hydro assesses new
products prior to use with a view to the product’s impact on the environment, identification of
environmentally preferable alternatives, and end-of-life treatment. The environmental impacts to
be compared across the product/service lifecycle include:

i.  Waste to landfill

ii. Greenhouse gas emissions

Panel 1 and 2



Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-15

FILED: March 11, 2024

Page 3 of 3

iii. Natural resource use (i.e. if product is made of recycled materials or sustainably harvested
resources)

iv. Hazardous waste generation

V. Energy use

vi. Water consumption

vii. Biodiversity (i.e. does the product/service have a negative impact on plants and animals).

Panel 1 and 2
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-16

FILED: March 11, 2024

Page1of1

RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-16

Reference: Figure 6: FTE per GWh of Load Served [Investment Plan]

QUESTION:
Please provide a version of Figure 6 that also includes 2023 through 2029 forecasted data. Please

also provide the input data (via Excel or other format used)

RESPONSE:

Please see below an analysis of Toronto Hydro FTE per GWh from 2015 through 2029. The data inputs
relied on for FTE can be found in Toronto Hydro’s Appendix 2-K, while weather normalized GWh
inputs can be found on page 1 of Exhibit 3, Tab 1, Schedule 1. Toronto Hydro cannot provide a
version of Figure 6 which goes beyond 2022 because this figure relies on historical RRR data for the

peer group. Toronto Hydro does not have a forecast of FTE or GWh for the members of the utility

peer group.
mEm G\Wh (Weather Normalized) FTE / GWh
0.08 25,500
0.07 I 25,000
0.06 - 24,500
0.05
24,000
0.04
23,500
0.03
0.02 23,000
0.01 22,500
- 22,000
N ST\ TN IR N R SR S X R SR G S8
é\)@ Q@@ C&fo é\)fo & & S J.\\e}‘?o ,-\\b% c;\@ (o,\e /\/\z q)/\e O)/\e
S o aY @¥ O S D DT P S S S S S
,\9& q,Q\/ %Q'\, '19\/ B MNP G GIAN

Figure 1: FTE per GWh 2015 to 2029
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-17

FILED: March 11, 2024

Page1of1

RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-17

QUESTION:

Please explain how the proposed Advanced Distribution Management System is different than the
Toronto Hydro Asset and Program Management function which are already supported and
budgeted separately. Also, please provide a comparative list of the function, tasks and outcome

related to each identifying which are the same or different.

RESPONSE:

The Advanced Distribution Management System (“ADMS”) is a software solution that integrates
and consolidates functionalities from several systems, such as Toronto Hydro’s Outage
Management System (“OMS”) and Distribution Management System (“DMS”), which handle a wide
array of mission-critical outage management and system management functions; Supervisory
Control and Data Acquisition (“SCADA”), which enables real-time distribution system monitoring
and control; and the Distributed Energy Resources (“DER”) Management System or DERMS, which
monitors and controls DERs. The primary role of ADMS is to provide power system controllers a
platform to efficiently operate the distribution system and to provide the utility with a
comprehensive and unified view of the state of the distribution system at any given time by acting
as a central hub which pulls data from, and interacts with, this constellation of software and
systems. Additional details regarding Toronto Hydro’s plans for a ADMS platform are provided in

Exhibit 2B, Section D5.2.1.2, and Section E8.4.

In contrast, Asset and Program Management are organizational functions that are primarily
focused on strategic sustainment and development of Toronto Hydro’s electricity distribution
system, and oversight of work program delivery. Additional details regarding Toronto Hydro’s Asset
Management system are provided in Exhibit 2B, Section D1 and the OM&A expenditures to deliver

on this function are discussed in Exhibit 4, Tab 2, Schedule 9.

Panel 2
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-18

FILED: March 11, 2024

Page1of1

RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-18
Reference: Exhibit 1B, Tab 1, Schedule 3, Page 5, Table 5

THESL has indicated that it expects significant growth due to decarbonization, the Energy Transition

and related changes. However, Table 5 indicates decreasing load out to 2029. Please reconcile.

RESPONSE:

As outlined in Executive Summary, Exhibit 1, Tab 1, Schedule 1, Toronto Hydro stated that the
application is being filed during a time of unprecedented change and transformation, as customers,
communities and governments at all levels are actively embarking on an energy transition to
mitigate the existential and economic impacts of climate change. This, by definition, requires the

utility to invest ahead of load materializing.

Since 2006, Toronto Hydro has experienced a significant decrease in total consumption, including
due to conservation activities — both program-driven and naturally occurring. In the early stages of
the energy transition, electricity consumption is forecasted to continue to decline, then plateau,

and then rise.

To protect both ratepayers and the utility from structural unknowns in forecasted costs and
revenues related to demand growth in a time of unprecedented change in the economy and energy
system, Toronto Hydro proposes to reconcile the demand-related program and revenue variances
as part of the DRVA. As the question and Toronto Hydro both anticipate, the energy transition is
more likely to lead to greater revenues, and through the DRVA, those incremental revenues will be

tracked and cleared to the benefit of customers.

Panel: 3
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1B-PP-19
FILED: March 11, 2024
Page 1 of 3
RESPONSES TO POLLUTION PROBE INTERROGATORIES
INTERROGATORY 1B-PP-19
Reference: ScottMadden management consultant report, page 6. The report indicates that

the UK and New York have created separate cost recovery mechanisms for
utilities to fund innovation.

QUESTION (A):
a) Please provide a copy of the exemplar mechanism summary/documentation links, reports

or other information for the UK and New York examples referenced.

RESPONSE (A) - PREPARED BY SCOTTMADDEN:
Please refer to the links below for the UK.
1. RIIO-2 Framework Decision:

https://www.ofgem.gov.uk/sites/default/files/docs/2018/07/riio2 july decision document final

300718.pdf

2. RIIO-ED2 Final Determinations :

https://www.ofgem.gov.uk/publications/riio-ed2-final-determinations

Please refer to the link below for New York.

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7BF3E72300-3F69-

442A-A86D-02EB3C3E2890%7D

QUESTION (B):
b) Please provide a table comparing the main similarities and differences between the
proposed THESL Innovation Fund and those of the comparator utilities mentioned in the

report.

Panel Experts



Toronto Hydro-Electric System Limited

EB-2023-0195

Interrogatory Responses

1B-PP-19
FILED: March 11, 2024
Page 2 of 3
RESPONSE (B) - PREPARED BY SCOTTMADDEN:
Please refer to the table below.
Innovation Cost
Objectives Characteristics Recovery
Fund .
Mechanism
THESL Facilitate innovation in the Innovative pilot projects over the 2025-2029 | Rate Rider
Innovation | electricity sector rate period that test new technologies,
Fund advanced capabilities and alternative
strategies that enable electrification grid
readiness and are responsive to the OEB’s
expectations with respect to facilitating DER
integration, as expressed in the Framework
for Energy Innovation (FEl) report.
UK RIIO Deliver a sustainable energy Strategic Innovation Fund: Ambitious and Included in
sector. Innovative projects that help shape the allowed
Deliver value for money over future of the energy networks and revenues in
the long-term for existing and | accelerate the transition to net zero, at RIIO ED-2
future customers lowest cost to consumers price
Network Innovation Allowance: Innovative control
projects that facilitate energy system period
transition and/or benefit customers in
vulnerable situations
New York | Test new business models and | Demonstration Projects that include Rate Rider
REV partnerships with third partnerships between utilities and third-
parties. Harness the utility party service providers; deploying advanced
platform, expertise, and brand | distribution systems and explore
to reduce clean energy costs opportunities to work with various types of
and barriers while potentially | customers.
providing new utility value
streams
Nova Allow for testing to provide Projects that provide customer value in Rate Rider
Scotia valuable data and learnings, some or all of the following areas:
or aid in the development of 1) Reduce upward pressure on revenue
business cases, prior to full- requirement; 2) Provide reliability and grid
scale deployment stability; 3) Support environmental and
other government policy compliance; 4)
Improve customer experience
California Fund public investments in Projects that support one or more of the Rate Rider
EPIC research to create and following goals: 1) Transportation

advance new energy
solutions, foster regional
innovation, and bring ideas
from the lab to the
marketplace

electrification; 2) Distributed energy
resource integration; 3) Building
decarbonization; 4) Achievement of 100%
net-zero carbon emissions and coordination
of the role of natural gas; 5) Climate
Adaptation

Panel Experts
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Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-PP-19

FILED: March 11, 2024

Page 3 of 3

Toronto Hydro’s proposed Innovation Fund is similar to the electric utilities referenced in the

report, including the objectives, characteristics, and cost recovery mechanisms.

QUESTION (C):
c) Please confirm that there are no Ontario or Canadian utilities examples that the consultant

has identified for comparison. If there are, please provide details.

RESPONSE (C) - PREPARED BY SCOTTMADDEN:
The report includes Nova Scotia. Please refer to Exhibit 1B, Tab 2, Schedule 1, Appendix B, p. 41.

QUESTION (D):
d) Have the example jurisdictions/utilities noted above been used for any of the other

benchmarking reports THESL filed in this application? If yes, please indicate which ones.

RESPONSE (D) - PREPARED BY SCOTTMADDEN:

ScottMadden did not review the other benchmarking reports THESL filed in this application.

Panel Experts
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-20
Reference: Exhibit 1B, Tab 3, Schedule 1, Page 7, Table 1: 2025 - 2029 Performance 1

Incentive Scorecard Measures

QUESTIONS (A) - (B):
a) Please provide a copy of Table 1 noted above and include extra columns to indicate:

e s the metric existing or new.

e Ifitis an existing metric, please provide the previous target and actual.

e Ifitis a new metric, please indicate the average actual based on the current term
(2020-2024) data.

e The total $ payout per item if THESL hits the target

e The total net benefit ($) per item if the target is achieved (i.e. the total net benefit
before the THESL payout)

b) Please confirm if the proposed payout per metric is ‘all or nothing’ based on hitting the

target or some sort of sliding scale.

RESPONSE (A) — (B):
Please see the responses to 1B-Staff-46, 1B-Staff-52 and 1B-Staff-54.

QUESTION (C):

Will THESL commit to a third-party audit of results prior to any scorecard payout? If not, why not?
RESPONSE (C):

Toronto Hydro does not believe that a third-party audit of results is necessary because (1) the utility

has mature processes for reporting performance as part of RRR and the EDS and (2) OEB Staff and
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1 interested parties will be able to test the results through the discovery process in the utility’s next

2 rebasing application.
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-21
Reference: Exhibit 1B, Tab 3, Schedule 1

Preamble:

For the benefits that can be quantified however, the Investment Plan and Custom Scorecard that
underpin the PIM, yields nominal customers benefits that range from approximately $90 million
and $216 million over the 2025 to 2029 period, and lifetime benefits in the range of $890 million to

over $1.23 billion, as detailed in section 3 below.

QUESTION:
Please provide the breakdown of values and math used to calculate the customer
benefit ranges of:

e 590 million

e 5216 million

e 5890 million to $1.23 billion

RESPONSE:
Please see Table 21 at page 57 of Exhibit 1B, Tab 3, Schedule 1.
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-22
Reference: Exhibit 1B, Tab 3, Schedule 3, Appendix C

QUESTION (A):

a) Please provide a copy of the following graphs with the specific utilities labelled for each bar
on the x-axis (i.e. only Toronto Hydro is noted and not the specific utilities being compared
in the graphs)

i Figure 1l-1: Customer Density

ii. Figure II-2: IBEW Average Annual Wage

RESPONSE (A) PROVIDED BY UMS GROUP:

Acknowledging that this information was not used as normalizers in the quantitative benchmark,
the following charts are provided (See Figure 1 and 2 below). In consideration of our commitment
to anonymity to the study participants (as a condition of participation), we must adhere to the

alphabetical designations used throughout the study.

Customer Density
(Customers per KM?)
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Figure lI-1: Customer Density
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IBEW Average Annual Wage
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Figure 1l-2: IBEW Average Annual Wage
QUESTION (B):
b) Please explain how the Peer Group Panel was selected and what characteristics (e.g.
population size, rate base, capital envelope, number of assets, etc.) the Peer Group shares

with Toronto Hydro.

RESPONSE (B) PROVIDED BY UMS GROUP:

As stated in the Section Ill — Project Approach (Peer Group Panel) of the referenced UMS Group

Benchmarking Study, UMS Group sought to provide comparisons that would be relevant to THESL's

operating environment:

e Focusing first on other Province of Ontario electric distribution systems / organizations, we

narrowed our consideration to those serving more than 75,000 customers, thus providing
nine candidates for further review. UMS Group then compared these utilities relative to 10
data sets presented in the Ontario Energy Board (“OEB”) data provided as part of the
Activity and Program-based Benchmarking Initiative. (Refer to Appendix B, Figure B-3, and
prefacing discussion for a listing of the 10 data sets and a summarization of the analysis). In
so doing, we identified Alectra Utilities, Hydro Ottawa, Elexicon Energy, and London Hydro
as possible comparators. All four were invited to participate, with Elexicon Energy and

London Hydro providing input.
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e In parallel, UMS Group reached out to the utilities that had participated in the previous
application (EB-2018-0165) and was successful in enlisting the participation of eight (the
remaining balance of nine cited varying more pressing priorities amidst constrained
resources as their reason for declining participation). Two additional utilities that had been
invited but declined last time accepted this time around: Avista Utilities and a Canadian
utility that requested anonymity as a precondition to participation. As stated in the
Executive Summary of the referenced benchmarking study, these utilities were deemed as
valid comparators 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).

To substantiate the appropriateness of the resulting Peer Group Panel, Table Ill-1 in Section Il —
Project Approach of the referenced benchmarking study shows that THESL aligns with most
members of the Peer Group across four of five external factors that our experience deems most

impactful to worker productivity.

QUESTION (C):
c) UMS indicates that Hydro One was excluded because it is not a representative peer for
Toronto Hydro. Please confirm and explain why London Hydro is a more appropriate peer

than Hydro One for Toronto Hydro.

RESPONSE (C) PROVIDED BY UMS GROUP:

With respect to electric distribution, Hydro One is viewed as predominantly rural, not subject to
issues of utility, building, and population congestion, nor the same types of ordinances that can
affect productivity. However, we wanted to include other Ontario Utilities, so solicited participation
from others deemed as better comparators, notably Alectra, Elexicon, London Hydro, and Hydro
Ottawa. Neither Alectra nor Hydro Ottawa were able to support the effort, citing resource

constraints due to other overriding priorities.
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QUESTION (D):
d) Please explain why Ontario peer utilities (most comparable to Toronto Hydro like Alectra)

were not included in the study.

RESPONSE (D) PROVIDED BY UMS GROUP:
Please see the response to part c above. Other Ontario Utilities were solicited, but two (including

Alectra) opted out, citing resource constraints due to other overriding priorities.

QUESTION (E):
e) Please explain why UMS included one Anonymous peer in the study analysis rather than
excluding that utility, given that there would be no ability to ensure an Anonymous utility is

an appropriate benchmark.

RESPONSE (E) PROVIDED BY UMS GROUP:

Though one step further than the norm in maintaining confidentiality (utilities typically accept the
notion of an alphabetic designation as sufficient), we did not view the Anonymous Utility as an
invalid data point for the task at hand. In fact, it corresponded quite well to the criteria described

above and provided us with another Canadian Utility.

QUESTION (F):
f) Please confirm how the study finding would be impacted if the Anonymous utility peer is

excluded.

RESPONSE (F) BY UMS GROUP:

While we consider it appropriate to include the anonymous utility, we have assessed the impact of
excluding it, as requested. As changes are noted within each Asset Category and Maintenance
Program, the general theme underlying Table II-1 in Section Il — Executive Summary of the
referenced benchmarking study remains intact with the following highlighted (underlined in italic)

adjustments:

Experts
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Generally, THESL is positioned within each of the categories and programs between approximately

2.3% above (previously 1.9% above), the Median (barely third quartile) to negative 12.2% below the

Median (well-embedded in the second quartile) when combining both benchmarking perspectives.

Table II-1: Benchmark Comparisons (SCAD)

Applying Conversion and Accounting Adjustments Only (Less Anonymous Utility)

Experts

. Percent from
Median .
Median
Asset Categories

Wood Pole Each 8,134 2.3%
UG Cable (XLPE) Per Meter 128 2.0%
Pole Top Transformer Each 18,691 0.0%
Pad mount / UG

Each 36,643 2.0%
Transformer
Network Transformer /

Each 129,169 -1.2%
Protector
Breaker Each 40,722 -6.7%
Cable Chambers / Manholes Each 135,579 0.6%

Maintenance Programs

Vegetation Management Per Line KM 2,175 0.0%
Pole Test and Treat Each 18 -2.0%
Overhead Line Patrol Per Line KM 26 -12.2%
Substation Maintenance MVA 1,681 1.9%
Building Vault Inspection Each 268 -3.9%
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RESPONSES TO POLLUTION PROBE INTERROGATORIES

INTERROGATORY 1B-PP-23
Reference: Exhibit 1B, Tab 3, Schedule 3, Appendix C, Table D-1

QUESTION (A):
a) Does the list of utilities in Table D-1 represent the full list of current utility data sets UMS

has available? If not, please provide the full list.

RESPONSE (A) PROVIDED BY UMS GROUP:

UMS Group does not maintain datasets for unit costs, and those from previous studies are
outdated and not reflective of the new market realities resulting from inflation, supply chain
challenges, and COVID-related restrictions (only recently being lifted across the industry).
Therefore, in embarking on “one-off” studies like that performed for THESL, UMS Group leverages
(1) existing relationships (formed over the past 34 years since its inception) to recruit a Peer Group
Panel, and (2) the tested and industry accepted comparative modeling and supporting

methodologies.

QUESTION (A):

b) Please explain why ATCO Electric was not included as a Peer utility.
RESPONSE (B) PROVIDED BY UMS GROUP:

We contacted ATCO Electric to no avail. We understand that resource constraints amidst other

more urgent priorities precluded their participation.
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RESPONSES TO SCHOOL ENERGY COALITION INTERROGATORIES

INTERROGATORY 1B-SEC-01

Reference:

Please update the following to include 2023 actuals:

Exhibit 1B

a. Ex.2A-1, p.2, Table 1 and 2

b. Appendix 2-AA

c. Appendix 2-AB

d. Ex.2A-1-1, Appendix A

e. Appendix 2-BA

f. Appendix 2-H

g. Appendix 2-I1B

h. Appendix 2-JC

RESPONSE:

a) Please see Table 1 for updated 2023 actuals and 2024 forecast. Toronto Hydro intends to

file an update to 2025-2029 forecasts for Table 2 prior to the Technical Conference.

Table 1: 2020-2024 Rate Base Summary ($ Millions)

OEB )
Actuals Bridge
Approved
2020 2020 2021 2022 2023 2024
Opening PP&E NBV 4,229.4 4,233.2 | 4,419.2 | 4,628.1 4,893.9 5,227.4
In-Service Additions® 527.4 447.9 485.2 554.4 594.7 619.8

YIncludes a preliminary estimate of Working Capital Allowance. The finalized amount will be filed for the

2023 reporting year on April 30, 2023 per RRR Filing Guide

2 Includes disposal of properties

Panel 1 and 3
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Depreciation (265.4) (262.0) (276.2) (288.7) (261.2) (277.8)
Closing PP&E NBV 4,491.3 4,419.2 4,628.1 4,893.9 5,227.4 5,569.4
Monthly Avg PP&E NBV 4,298.6 4,284.3 4,457.7 4,686.3 4,960.0 5,327.0
Working Capital
216.2 249.8 217.2 220.7 216.8 230.3
Allowance
Rate Base 4,514.8 4,534.1 4,674.9 4,907.0 5,176.8 5,557.3

b) Please see Toronto Hydro’s response to interrogatory 2A-Staff-104, Appendix A, for updates

for 2023 actuals and updated 2024 forecast in Appendix 2-AA.

c) Please see Toronto Hydro’s response to interrogatory 2A-Staff-104, Appendix B, for updates

for 2023 actuals and updated 2024 forecast to Appendix 2-AB.

d) Please see Appendix A to this response for updates to Exhibit 2A, Tab 1, Schedule 1, Appendix

A for 2023 actuals and 2024 forecast update

e) Please see Appendix B to this response for updates to Appendix 2-BA for 2023 actuals and

updated 2024 forecast.

f) Please see Appendix C to this response for updates to Appendix 2-H for 2023 actuals.

g) The request entails complex modelling to update the load forecast to include 2023 as a

historical actual year and the regression equations to forecast 2024 to 2029. Toronto Hydro

is unable to undertake the detailed modelling required to update the OEB model within the

interrogatory timelines. However, as noted in the letter filed with its Evidence Update on

January 29%, Toronto Hydro intends to update this model to reflect 2023 actuals and the

updated 2025-2029 forecast on April 2" prior to the Technical Conference.

h) Please refer to Toronto Hydro’s response to interrogatory 4-SEC-89, subpart (c).

Panel 1 and 3
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RESPONSES TO SCHOOL ENERGY COALITION INTERROGATORIES

INTERROGATORY 1B-SEC-2

Reference: Exhibit 1B

QUESTION:

Please provide a copy of Toronto Hydro’s most recent business plan.

RESPONSE:

The requested information is provided as part of the response to 1A-CCC-04.

Panel: 3
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RESPONSES TO SCHOOL ENERGY COALITION INTERROGATORIES

INTERROGATORY 1B-SEC-3

Reference: Exhibit 1B

QUESTION:

Please provide a copy of Toronto Hydro’s corporate scorecard for each year between 2020 and

2024 and provide the year-end result for each measure.

RESPONSE:

Please see Tables 1-4 below. Please note that Toronto Hydro’s performance metric definitions and

scope may differ from those outlined in regulatory and/legislative reporting. Furthermore, the

scorecard for 2024 has not been provided as the year end results are not yet available.

Table 1: 2020 Corporate Scorecard

Key Performance Indicator 2020 Target 2020 Result
New Services Connected on Time 97.7% 99.7%
Estimated Time of Restoration 60% 89%
First Contact Resolution 86% 92%
Total Recordable Injury Frequency (TRIF) 1.3 0.58
Employee Engagement 5.5 9.0
SAIFI (number) 0.50 0.40
SAIDI (minutes) 26.47 21.82
In-Service Assets (SM) 423.1 438.0
Consolidated Net Income ($M) 146.9 156.0
Cash Flow Management ($M) 1,000.0 360.0
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1 Table 2: 2021 Corporate Scorecard
Key Performance Indicator 2021 Target 2021 Result
New Services Connected on Time 98.0% 99.9%
Estimated Time of Restoration 75% 90%
First Contact Resolution 86% 91%
Total Recordable Injury Frequency (TRIF) 1.15 0.56
Employee Engagement 7.0 9.4
SAIFI (number) 0.50 0.46
SAIDI (minutes) 26.47 21.35
In-Service Assets (SM) 420.8 452.3
Consolidated Net Income ($M) 140.2 156.8
Cash Flow Management ($M) 469.0 325.0
2
3 Table 3: 2022 Corporate Scorecard
Key Performance Indicator 2022 Target 2022 Result
New Services Connected on Time 98.0% 99.9%
Estimated Time of Restoration 85% 94%
First Contact Resolution 86% 92%
Total Recordable Injury Frequency (TRIF) 1.1 0.47
Employee Engagement 7.5 10.9
SAIFI (number) 0.50 0.46
SAIDI (minutes) 26.47 20.38
In-Service Assets (SM) 460.0 450.5
Consolidated Net Income ($M) 156.0 165.7
Cash Flow Management ($M) 532.0 655.0
Fleet Electrification 5% 9%
Building Emissions Reduction 2213.6 2001.2
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1 Table 4: 2023 Corporate Scorecard
Key Performance Indicator 2023 Target 2023 Result
New Services Connected on Time 98.0% 99.9%
Estimated Time of Restoration 85% 96%
First Contact Resolution 86% 92%
Total Recordable Injury Frequency (TRIF) 1.00 0.30
Employee Engagement 8.0 10.5
SAIFI (number) 0.50 0.33
SAIDI (minutes) 26.47 15.07
In-Service Assets (SM) 499.7 507.1
Consolidated Net Income ($M) 133.0 139.9
Fleet Electrification 13% 20%
Building Emissions Reduction 2191.5 1657.2

Panel 3



10

Toronto Hydro-Electric System Limited
EB-2023-0195

Interrogatory Responses

1B-SEC-4

FILED: March 11, 2024

Page1of1

RESPONSES TO SCHOOL ENERGY COALITION INTERROGATORIES

INTERROGATORY 1B-SEC-4

Reference: Exhibit 1B

Please provide a copy of all materials provided to the Toronto Hydro’s Board of Directors’ in

seeking approval of the application and the underlying budgets.

RESPONSE:

Please see the Toronto Hydro’s response to 1A-CCC-01.
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RESPONSES TO SCHOOL ENERGY COALITION INTERROGATORIES

INTERROGATORY 1B-SEC-5

Reference: Exhibit 1B

QUESTION:

Please provide a copy of all third-party benchmarking analyses, studies, reports, and/or similar

documents, undertaken for, by, or that include Toronto Hydro, since 2020, that are not already

included in this application, regarding any aspect that directly or indirectly relates to a material

aspect of Toronto Hydro’s budget or aspect of its business.

RESPONSE:

Please see the table below for a list and description of the requested information. Toronto Hydro is

filing the following reports as appendices to this response.

Third-Party Benchmarking Description Appendix
THESL Fleet Benchmarking METSCO performed an industry research scan A
Findings and to help THESL determine how its indicators
Recommendations compared to other electric utilities across

North America as well as determine if there

are any additional metrics it should be

tracking.
THESL Fleet EV Benchmark June 2023 Addendum completed by METSCO B
Addendum of THESL's fleet benchmarking.
Toronto Hydro - Executive Mercer (Canada) Limited assessed the C
Compensation Review competitiveness of Toronto Hydro’s executive
Summary Results compensation.
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Third-Party Benchmarking Description Appendix
SGIN-Utility-Scorecard- Smart Grid Innovation Network (SGIN) smart D

Results_2023-12-19 energy bookmarking initiative benchmarked 12

electric utilities’ current state (baseline year

2021) in the clean energy transition.

Toronto Hydro is in the process of obtaining disclosure consent from the third parties that

authored the reports referenced below, and will file the reports as appendices to this response as

soon as reasonably possible.

Third-Party Benchmarking

Description

2021 Utility Grid Modernization Benchmark
Study

Accenture developed a benchmarking study
for another utility to understand the current
grid modernization maturity landscape. As a
participant in the benchmarking study,

Toronto Hydro received a copy of the report.

Grid Modernization Benchmarking Results

Accenture developed a benchmarking study
for another utility to understand the current
grid modernization maturity landscape. As a
participant in the benchmarking study,
Toronto Hydro received a copy of the report
and Toronto Hydro’s responses to the survey.

Final Report May 2022 Toronto Hydro Fleet
Vehicle Key Metric Benchmarking Study

Fleet Challenge Canada Inc. completed a fleet
vehicle key metric benchmarking study to
explore new and additional key metrics to
accelerate, expand and build on Toronto
Hydro’s capacity to measure the performance
of its fleet.

THESL Auto FLISR Assessment — Presentation

TRC Companies, Inc. completed an assessment
to identify key aspects, risks and mitigations
for fault location, isolation, and service
restoration (FLISR), with a final report and
presentation.

THELS Auto FLISR High-Level Assessment

TRC Companies, Inc. completed an assessment
to identify key aspects, risks and mitigations
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Third-Party Benchmarking Description

for fault location, isolation, and service
restoration (FLISR), with a final report and
presentation.

Toronto Hydro ESG Disclosure Maturity PwC Canada conducted a review to help
Assessment Toronto Hydro understand its overall ESG

disclosure maturity, including a current state
assessment and comparative analysis of

disclosed leading practices.
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Executive Summary »4METSCO

MAKING IT POSSIBLE

Summary DRAFT

Need: THESL relies on its vehicle fleet to perform electricity distribution activities safely and efficiently.
The Fleet & Facilities team justifies the prudency of the program, with the aim of ensuring reliable vehicle
operation and managing assets at the lowest overall lifecycle costs.

Analysis: METSCO performed an industry research scan to help THESL determine how its indicators
compared to other electric utilities across North America as well as determine if there are any additional
metrics it should be tracking.

Output: The output of the analysis was structured within four categories: utility service metrics, fleet
maintenance/utilization metrics, fleet expenditure metrics and additional supporting metrics. METSCO's
conducted research was unable to conclusively determine whether THESL's fleet program is suitable for its
intended purpose. However, the research suggests that THESL's fleet size may be insufficient to efficiently
serve its entire circuit line compared to other similar companies.

Next Steps: THESL's fleet management team can consider the analysis and output of the benchmark into
its upcoming CIR narrative in order to justify the prudency of its overall fleet program.
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Executive Summary »4METSCO

Project Approach

DRAFT

Inlcollaboration with THESL, utility characteristics were identified for THESL to inform selection of peer
utilities.

The count of peer utilities and grouping was established at the beginning of the project. Peer utilities were
separated into two regions:
« Ontario region: Hydro Ottawa, Hydro One, Alectra, and Elexicon.
« North America region (excluding Ontario): Three anonymized utilities (two from Canada and one from
the United States).

METSCO categorized its analysis to the following KPI categories:

« Utility Service Metrics: such as number of customers, number of fleet vehicles, customer growth
projections and general service characteristics such as size of service territory, customer density, vehicle
density, and length of underground cables.

 Fleet Maintenance / Utilization Metrics: such as maintenance and repair timelines, average lifecycle
per vehicle type, optimal lifecycle per vehicle type, and average kilometers driven per vehicle type.

 Fleet Expenditure Metrics: such as annual fleet OM&A expenditure, OM&A per vehicle, annual CAPEX,
CAPEX per vehicle, and forecast comparisons.

 Additional Support Metrics: additional supFort metrics identified through the research that did not fit
with the above categories. These KPIs are utilized by other peers that THESL may consider as part of its
Fleet Management program.
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MAKING IT POSSIBLE

Benchmark Limitations DRAFT

- There were challenges encountered while attempting to find fleet management programs to
compare with THESL's fleet:

- Limited standardization of disclosed metrics across utilities. This was more evident across North
American peers versus Ontario peers.

« The evidence presented in the last DSPs of HONI and Hydro Ottawa indicates that there are
variable fleet benchmarks, and the metrics favor their own performance.

. Ontarir? DSPs are filed at different time periods so fleet programs are captured at different time
snapshots

« Utility methodologies are not standardized or publicly available.

- Little information available with respect to fleet metrics across North American utilities, which
limited selection of peers to those who had statistics available.

« Limited information available in terms of annual OM&A expenditures.

. Lalrge I;Iange of benchmark statistics a result of limited analytical capacity outside the utilities
selected.

The benchmark limits additional factors in the analysis, though they can be inferred through the
presented information:

« Climate/weather impacts on vehicles.
« Road conditions and the associated impacts on vehicle wear and tear.
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Utility Service Metrics

Taking into consideration THESL's fleet size,

customer count, service area and underground
line:

« THESL's fleet serves the most customers per
vehicle compared to peers.

« This may indicate THESL's fleet size is
undersized for the customer count.

« THESL's fleet has the highest vehicle density
among its peers.

« It is possible that the fleet size of THESL
is larger than necessary for the area
covered by the fleet program.

« THESL's fleet serves the highest underground
cable (and total circuit length) per vehicle
compared to the average of peers.

« This may indicate THESL's fleet size is
undersized for servicing it's system.

Grouping

THESL

Ontario
Peer
Average
(excluding
HONI)

Ontario
Peer
Average
(including
HONI)

Select North
American
Peers

DRAFT

Customers  Sq. KM per g cable (kM) Total Circuit

. . . Length (KM) per
per Vehicle Vehicle per Vehicle ehicle

5.2

Note: values include all vehicle types
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Maintenance/Utilization Metrics

The following observations are made for THESL's
maintenance metrics:

Peers use a ‘Medium Duty’ class whereas
THESL does not and is absent from the table.

Peers outside Ontario disclose only year values
versus kilometer.

THESL's light and heavy vehicle class has a
high year-low kilometer pairing whereas its
peers exhibit the reciprocal.

* No evidence was found to indicate which
pairing is optimal for managing a fleet
program or identifying if a fleet program
is right-sized for its intended system.

Grouping y
rs

THESL

Light Duty

KM

136,000

DRAFT

Heavy Duty
Yrs KM

200,000

Ontario Peer
Average
(excluding
HONI)

7.3

183,000

11.8 300,000

Ontario Peer

Average
(including
HONI)

7.5

182,500

11.8 312,500

Select North

: 2
American Peers 8

10.8 -




Executive Summary

»<METSCO

MAKING IT POSSIBLE

Fleet Expenditure Metrics

Taking into consideration THESL's annual CAPEX
program for its fleet:

THESL has the highest CAPEX intensity among
its peers, excluding HONI, and this CAPEX has
the most significant impact on its customers.

Compared to utilities outside of Ontario,
THESL has a lower CAPEX impact on its
customers. However, the annual CAPEX
programs of these peers are almost three
times higher than THESL's due to the larger
customer and service area they serve.

« Itis uncertain whether THESL's fleet
CAPEX is excessive or insufficient, but the
presented averages suggest that THESL's
program may be somewhat higher than
that of its Ontario counterparts.

Annual CAPEX

Grouping

THESL $8,900,000

DRAFT

CAPEX per Customer  CAPEX per Vehicle
(Forecast)

(Forecast)

Ontario Peer
INVE G EENa $4,131,000
HONI)

Ontario Peer
Average (including $9,658,000
HONI)

Select North
American Peers

$7.93 $12,222
$10.50 $9,963
$25,504,500 $19.25 $7,029
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Additional Support Metrics DRAFT

« METSCO's research revealed various fleet metrics and KPIs, but it is unclear whether all of them are
reported or utilized to inform fleet management programs.

« METSCO has suggested a set of KPIs for THESL to consider incorporating, but it may not be feasible to
compare THESL's performance against its peers using these KPIs.

Peer - Annual OM&A - Route Adherence - Avg. Fuel Efficiency per - Duty Cycle - average
Identified (comparing routes driven Vehicle Type (L/ 100km) daily mileage and
with optimal routes) - Avg. Energy Efficiency maximum daily mileage of
- Mean Km Between Defect (kWh/km) existing fleet
- Preventative Maintenance - Total Charging Energy
Compliance Requirement
- Summer vs. Winter
kWh/km

- Vehicle Equivalency:
Weighting factor based on
expected labour hour
requirements
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Recommendations DRAFT

Based on the aforementioned metrics, it is inconclusive with the available information that
THESL's current fleet program is fit-for-purpose. The following has informed this opinion:

« However, the research suggests that THESL's fleet size may be insufficient to efficiently serve its entire
circuit line compared to other similar companies.

« Although THESL has a high density of customers and customer count per vehicle, their service territory
is relatively small and contiguous, which suggests that their vehicles maK accumulate less mileage.
This is supported by the fact that they have a lower number of square kilometers per fleet vehicle
compared to other utilities.

« When compared to North American peer utilities, THESL's capital expenditure per fleet vehicle is
relatively high, which is likely due to necessary fleet replacement, upgrading, and procurement from
the varying traffic patterns THESL is exposed to versus its peers.

At the same time, our analysis suggests THESL can consider the following:

« Some peers have different lifecycles for their vehicles compared to THESL. THESL's optimal lifecycle
configurations may need revision or re-examination through annual equivalent cost metrics considering
their fleet replacement strategy.

« To improve their fleet asset lifecycles, it may be beneficial for THESL to reevaluate their fleet
maintenance and replacement schedules, as they currentIK have longer timelines than most of their
Ontario peers. Shortening these timelines could potentially have a positive impact.

« It may be beneficial for THESL to explore the feasibility of incorporating additional KPIs in order to
enhance and optimize their fleet management program to better serve their unique operating area.
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DRAFT

# of Vehicles # of Customers

THESL 387 785,667

 Note: Hydro One stats cover both

g't‘t,dm 277 353,315 distribution and transmission.
awa

« THESL's fleet count is 30% lower
than the highest distribution-only

Hydro One 8,227 1,439,974 utility - Alectra
- THESL's customer count is third
Alectra 560 1,069,683 lowest of the Ontario peers.

Elexicon 125 171,564

Source: 2021 Electric Utility Yearbooks / DSP Submissions
Ontario Energy Board. (2023). Natural gas and electricity yearbooks [Datal. https://www.oeb.ca/ontarios-energy-sector/performance-assessment/natural-gas-and-electricity-utility-yearbooks
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Service Area
(Sq. KM)

Urban Service Area (%) Customers per Sq. KM Customers per Vehicle Sq. KM per Vehicle

1247.09

THESL 630

(I)-It‘t,::\?a 1,116 316.59 4.03
LS 061,154 1.50 3.4
I\l 1,923 42.8% 556.26 1,910.1 6.3
Elexicon VAL 79.6% 217.72 1,372.5 116.8 I

« THESL has the highest density of customers (2.25 x higher than Alectra, almost 4x higher than HOL)

« THESL is only utility with a 100% urban service area — Elexicon is second with urban service area of 79.6%
« One could argue that stop-and-go traffic occurs more frequently in urban areas than in rural areas.
« The performance of a vehicle is more affected by stop-and-go traffic.
« Higher maintenance costs can result from the impact of stop-and-go traffic on vehicles.

« THESL has the highest customers per vehicle - 71% more than the average of peers, 34% higher if Hydro

One is excluded.
« THESL has lowest service area per vehicle (excluding Hydro One, outperforms peer average by 57%)

Source: 2021 Electric Utility Yearbooks

Ontario Energy Board. (2023). Natural gas and electricity yearbooks [Data]. https://www.oeb.ca/ontarios-energy-sector/performance-assessment/natural-gas-and-electricity-utility-yearbooks
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DRAFT

« THESL's underground cable

circuit Iength is second Ugiiauli)tle Total Circuit Underground Line  Total Circuit Length Underground /
hlghest (26X more on Length (KM) Length (KM) (KM) per Vehicle (KM) per Vehicle Total Line (%)
average than peers).
« Second highest length of ;| M 13,681 29,087 35.4 75.2 47%
underground cable per
vehicle
c')"t‘t’:x’a 3,234 6,000 11.7 21.7 54%
« A similar observation can be
made with the_tOtal Clrcuit _ I\ el 37,104 51,872 66.3 92.6 72%
length per vehicle - THESL is
on the higher end of the
spectrum which may indicate Elexicon [EERCY 3,919 15.8 31.4 50%
its fleet is undersized to meet
the requirements of the Hvd
system. phohgll 10,432 124,556 1.3 15.1 8%

Source: 2021 Electric Utility Yearbooks
Ontario Energy Board. (2023). Natural gas and electricity yearbooks [Data]. https://www.oeb.ca/ontarios-energy-sector/performance-assessment/natural-gas-and-
electricity-utility-yearbooks
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« THESL had lowest
average annual
growth of all peer
utilities

- Based on DSP
forecasts, THESL's
customer per vehicle

ratio would increase

to 2103 without the

addition of extra

vehicles

« THESL vehicle

count would need
to rise to 400 (+13)
to maintain current

customer per
vehicle ratio.

Source: 2021 Electric Utility Yearbooks / DSP Submissions

# of Customers

Customer Growth (Actual + DSP Forecast)

1600000

1400000

1200000

1000000

800000

600000

400000

200000

0

1439974 1434135
N - = o= o
N\ 4
== -~
1069683
785667
————— 813886
353315 354077
- o - e@» e o o
171564 171400

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Year
THESL s Hydro Ottawa Hydro One
Alectra e F|exicon == = Predicted (DSP)

DRAFT

Yearly | Forecasted
Bridge
Year

Average Customer
Growth | per Vehicle
(Actual)

(2024)

Hydro
Ottawa

Alectra

Elexicon

Ontario Energy Board. (2023). Natural gas and electricity yearbooks [Datal. https://www.oeb.ca/ontarios-energy-sector/performance-assessment/natural-gas-and-electricity-utility-yearbooks
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DRAFT

R . THESL Maintenance Characteristics Vehicle Life Cycle ,.
THESL fleet incorporates 15 types of (LCA/DSP) Class (DSP) (Years) Life Cvcle (KM)
vehicles and trailers Car Light 9 120.000
* 6 light vehicle types and 9 heavy Cargo Minivan Light 7 140,000
VEh_IC|e types L Passenger Minivan Light 9 120,000
« Unlike other peer utilities, THESL does _ .
. . . . . Full Size Van Light 10 135,000
not identify any vehicles as "medium- _ _
class” Pick-Up Light 9 180,000
- Light vehicles are assessed at 8.6 UV Light 8 120,000
years and 136,000km, on average. Cube Van Heavy 1215 180,000
o Heavy vehicles are assessed at 12.5 Single-Bucket Van Mount Aerial Device Heavy 11 210,000
years and ZO0,000km, on average Cable Truck Heavy 11-14 240,000
- Midpoint is used to determine average Crane Truck Heavy 10-14 210,000 or
for vehicle categories with a range of 240,000
values. Dump Truck Heavy 8-12 210,000
» Vehicles considered "medium” at Line Truck Heavy 13 195,000
other utilities include step vans, walk- Double Bucket Aerial Device Heavy 14 210,000
through body trucks, dump trucks _ _ 195,000 or
and ﬂatbed trucks. Digger-Derrick Heavy 13 210,000
Trailers Heavy 20 N/A

Source: THESL - LCA Report / THESL - DSP
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Utility

THESL*

Hydro Ottawa

Light-Duty

8.6 yr/ 136,000

Not Available
km

Medium-Duty

Heavy-Duty

12.5 yr./ 200,000
km

Trailers

20 yr.

Not Available

10 yr./ 150,000
km

12 yr./ 150,000
km

12-15yr./
200,000 km

Not Available

15 yr.

TN L Ll S yr./ 180,000 km Not Available 11.5 yr.l{nES0,000 Not Available Not Available
Alectra 7 yr./ 250,000 km 10 yr./kEnS0,000 12 yr./kan0,000 15 yr. Not Available
Elexicon 5 yr./ 150,000 km I Not Available 10 yr./kfr(]')0,000 I 12 yr. 15 yr.

Source: OEB.ca - Utility DSPs

THESL can be seen as maintaining their fleet more frequently/sooner than its Ontario peers.
THESL's light and heavy vehicle class has a high year-low kilometer pairing whereas its peers exhibit the
reciprocal.

« This may be contributed by the various operating conditions the fleet is in (for example THESL is in a
100% urban-based that can experience more wear and tear on vehicles versus other peer service
areas).

« No evidence was found to indicate which pairing is optimal for managing a fleet program or identifying
if a fleet program is right-sized for its intended system.

Unlike other peer utilities, THESL does not identify any vehicles as "medium-duty”. This can present an
opportunity to THESL to introduce a new class to their fleet with supporting maintenance programs.

*Averages based on Vehicle Classes presented in Section E8.3 of 2018 DSP
** THESL Vehicle Classes applied to HONI Vehicles
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DRAFT

A -Y .
_ Average 5-Year verage 5-Year 5-Year Average Fleet Expenditures (SM)
Grouping . - - Forecast
Historical Expenditure . $80
Expenditure
$69.7m
$70
THESL + Peers $ 10.42 million per year $ 18.54 million per _ °60
year s
£ 50
§ $40 $39.3m
i $30
THESL + Peers - - §
(Excluding HONI) $ 3.2 million per year $ 5.75 million per year 60
$10 $8.5m 59 8m
. mll
THESL Average THESL Hydro Ottawa Elexicon Alectra Hydro One
Differential 19% above average 47% above average Utilities
(Excluding HONI)
W 5 Year Historical Average (SM) M 5 Year Forecast Average (SM)

Source: OEB.ca - Utility DSPs
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DRAFT

Forecast Average Annual Forecast Average Forecast Average Annual Expenditure
Grouping Expenditure Per Annual Expenditure Ratios
Customer per Service Area
$60 $16,000 __
—~ +
Z 13,492 \(;
5 oss0 o m $48.4 #14,000 3
THESL + Peers $17.20 per year $4,671 per year E $12,000 <u§
0 ! 9
3 $40 c
© s $10,000 &
()
Q o
L $30 $8,000 2
= o
THESL + Peers g $5,096 56,000 2
: $9.30 per year $5,821 per year g $20 c
(Excluding HONTI) X $4,000 ©
— $10.8 $3 047 ’ X
S $10 —
£ I I $1,650 $2,000 ©
c c
< I 73 c
$- - $- <
THESL Average 1390 THESL (I)—|ydro Alectra Elexicon Hydro One
. - o 32% more than ttawa
Differential 16% more than average average Utilities
(Excluding HONI) 9
m Expenditure per Customer (Forecast)($) ™ Expenditure per Service Area ($)

Source: OEB.ca - Utility DSPs
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. : Heavy Other Total s
« Light Duty Average Procurement Price ($000)
i $51,320_average across three Ontario utilities THESL 22%1189' 159 N/A 103 N/A 262 $41,800
with available procurement data Hydro
- THESL, Alectra, Hydro Ottawa Ottawa [l I 4 2> ? 116 [ 316780
Alectra 2019 189 45 59 65 358 $48,800
Hydro BPRPS: Breakdown Unavailabl 3277 |$112,438
- Heavy Duty Average Procurement Price One reakdown Ynavarable 3112,
« $405,535 average across three Ontario utilities JERUN 2021 Unavailable
with available procurement data
- THESL, Alectra, Hydro Ottawa Average Renewal Expenditure by Vehicle Class
$500,000 $467,797
$450,000 $423,565
$400,000
_ o $350,000 $325,243
« Note: THESL CAPEX includes “all up-fitting & $300,000
necessary for the job, such as storage bins, g 2;38:883 s160.400 $176,286
partitions, racking, lighting, additional power $150,000
supply; and any other aftermarket additions $;ggggg $52,201 546,032 $55,727
required in a particular vehicle” " - ] =
Toronto Alectra Ottawa
Utilities
M Light Duty M Medium Duty M Heavy Duty

DRAFT

Source: OEB.ca - Utility DSPs
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DRAFT

« THESL is at parity with

. Hydro Ottawa Hydro One Alectra Elexicon
other Ontario peers for
most important fleet * Utlization Rate
. L + Availability
management KPIs Sgﬁ’icglr:er Ratio — Customers per « Average Downtime
+ Age, Mileage, Fuel Efficiency, - Service Area Ratio - KM per Vehicle Re.pa';ein\?ewillre]tg?:snsce Costs
Utilization Rate, and Cost Common Rt . Per KM
Metrics e tl/le'laer‘-"ge - Average KM travelled per + Preventive Maintenance Costs / Reactive
- Maintenance Costs
H » Fuel Eff -A Fuel Cost -
« THESL has Opportunlty uel Efficiency - Average Fuel Cos . Idle Time
tO incorporate more * Vehicle Condition: Graded A, B, C
advanced metrics T ATFault Acident
«  Vehicle Equivalency as a Rate
measure of efﬂCIenCy * GHG Intensity: * Vehicle
« Enables more powerful (GHG in tonnes / KM Equivalency:
comparisons between Unique travelled) None discovered }Nelghttl)ng 4 |None discovered| |, o\ L.
disparate vehicle types KPIs through research actor base through research or vehicle
and fleet compositions * Cost Recovery: on expected Trips
(Billable Hours / labour hour
Actual Operating requirements
Expenses)

Source: THESL- LCA Report / THESL- Fleeting Benchmarking / OEB.ca - Utility
DSPs
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THESL

Utility A
(Man)

Utility B (BC)

Utility C
(SMUD)

# of Vehicles # of Customers

785,667

608,554

5,000,000

1,500,000

DRAFT

THESL's fleet count is in the lowest of
the North American peers studied
(41% the fleet of Utility C, which is the
closest comparator of the utilities
shown).

THESL's customer count is lowest of
the NA peers studied (52% the
population of Utility C.
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SR e Urban Service Area (%) Customers per Sq. KM Customers per Vehicle Xt bde] 2

(Sq. KM) Vehicle

THESL 630 1247.09 2030.1

Utility A 650,000 N/A 0.94 116.59 176.87

Utility B 888,000 N/A 5.63 1,388.89 246.67

Utility C 2,331 37.9% 643.50 1,618.12 2.51

« Utility C remains is the closest comparable utility to THESL.

« THESL is the only utility with 100% urban service area (while no statistics available for Utility A and
Utility B, METSCO can confirm they service both rural and urban areas).
« From analysis, the following characteristics are attributable to THESL.:
« Smallest service area (approx. 27% the service area of Utility C).
« Largest density of customers per square km of service area (approx. 194% higher than Utility C).
« Largest density of customers per vehicle (approx. 20% higher than Utility C).
« Lowest area per vehicle (approximately 65% of average area per vehicle of Utility C).

« In short, THESL is operating within a unique service area that cannot be fairly compared to other
municipal-owned utilities and that have publicly available information. DRAFT
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THESL's underground cable circuit
length is highest (1.4x more on
average than peers).

THESL has, by far, the highest length
of underground cable per vehicle (4x
higher on average than peers)

THESL has the second highest % of
total underground cable

DRAFT

Underground Total Circuit Underground
Line (KM) per Length (KM) /[ Total Line
Vehicle per Vehicle (%)

UG Cable
Circuit Length
(KM)

Total Circuit
Length (KM)

Utility
A

Utility
]

Utility
C
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Utility Total Customers Customers per km2

Seattle City Light 340.1 447,578 1316.02
L.A. Department of Water and Power 1225.06 1,547,815 1263.46
THESL 630 785,667 1247.09

Kissimmee Utility Authority 220.15 90,000 408.81

Sacramento Municipal Utility District 2331 644,723 276.59

City Utilities of Springfield 826.8 117,075 141.60

« Analysis shows a range of service area sizes and total customers.
« THESL scores relatively high in terms of density of customers, when compared to the other North
American municipally-owned utilities, analyzed. DRAFT
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Total Service Customers per

Utility Area (km?2) Total Customers Customers per km?2 Vehicle Fleet Size vehicle

THESL 785,667 1247.09 2030.15

ENMAX Power
(Alberta)

510,000 468.32 348

1465.52

Sacramento
Municipal Utility
District 2331 644,723 276.59 927 695.49
Seattle City
Light 340.1 447,578 1316.02 1000 447.58

Los Angeles

Department of
Water and

Power 1225.06 1,547,815 1263.46 8000 193.48

« When analyzing for customer density per fleet vehicle, we narrowed our search to
municipalities that had a comparable customer population and relatively comparable
service area.
« In this case, while THESL has a similar customer density per sq. km to Seattle City Light
and L.A. Department of Water and Power, but a much higher density of customers per
vehicle.
« Overall, THESL has the highest density of customers per vehicle out of all NA utilities
studied (inclusive of Utility A, Utility B, and Utility C). DRAFT
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THESL DRAFT

Bucket Crane Derrick . Pickup

Truck Truck Cube Van Truck Line Truck Truck
# of Utilized 10 79 10 30 7 4 5 74 27 100
Units
L(r'::e"ed 3238.08 19,834.48 | 1,100.66 7,844.10 1,427.29 212.59 1,274.04 | 35,526.61 | 8,077.99 | 30,390.20
KMs/ vehicle 323.81 251.07 110.07 261.47 203.90 53.15 254.81 480.09 299.18 303.90
Utility A

*Utility A does not publicly provide the number of KMs traveled per vehicle, but they do provide a breakdown of fleet vehicle type and volume. It should also be noted that
vehicle categories by volume are different than vehicle types by depreciation.

Cars/ SUVs Light Fleet Aerial Trailer Line Truck Off-Road Forkl_lft/
Manlifts
# of
Utilized 106 1090 147 918 52 229 561 162
Units

« Utility A’s utilization results are inconsequential without access to statistics like kilometers
travelled as the number of a certain type of vehicle is not indicative of how many kilometers it
drives each year

« THESL utilizes their pick-up trucks the most (as they have the highest average kilometers

travelled per vehicle)
« THESL is more granular in terms of vehicle categorization
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THESL

# of Utilized
Units

KMs travelled

KMs/ vehicle

Utility C

»
Dlavi
Derrick . .
Bucket Truck Crane Truck Cube Van Truck Dump Truck Line Truck Pickup Truck
10 79 10 30 7 4 5 74 27 100
3238.08 19,834.48 1,100.66 7,844.10 1,427.29 212.59 1,274.04 35,526.61 8,077.99 30,390.20
323.81 251.07 110.07 261.47 203.90 53.15 254.81 480.09 299.18 303.90

# of Utilized
Units

KMs travelled

KMs/ vehicle

Light-Duty Bucket Trucks Pickup Trucks & Vans Heavy-Duty Service Trucks Construction Equip.
106 93 294 68 141 225
65,522.11 133,186.2 327,065.60 43,949.98 153,381.90 1,328.58
618.13 1,432.11 1,112.47 646.32 1,087.81 5.90

« It should be noted that Utility C is a urban-based utility.
« Utility C’s most utilized vehicle is its bucket truck (a medium-duty vehicle). THESL's most
utilized vehicle is a pickup truck (a light-duty vehicle), while their bucket trucks are

somewhere in the middle.

« Utility C uses approx. 3x the vehicle that THESL uses and has a service area that is 3.7x
larger. Their average kms travelled per vehicle are also approx. 2.3 x higher than THESL.

Utility C has fewer vehicle categories than THESL (6 compared to 10)

*No statistics were available for Utility B
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THESL DRAFT

*AEC = Annual Equivalent Cost

Passen .
Double Digger .
ger Bucket Truck eI Avg.

Minivan
M ET
Life 6 7 6 9 6 12 12 14 8 16 14/ 16 14 13 14 13-14 20 11.59
(yrs)
Optimal
AEC* 9 7 9 10 9 8 12-15 12-16 11 11-14 10-14 8-12 13 14 13 20 11.56
(yrs)
Utility A

Construction Large-Soft-
Equipment Track-Equip.

Passenger
Vehicles

Light Trucks Heavy Trucks

Trailers Misc. Vehicles Average

Service Life (yrs)

« While there are no statistics available for Utility A’s optimal lifecycle for fleet efforts, they have
a higher average service life than THESL

 On average, THESL's light-duty vehicles have an average life of 9.2 years (compared to Utility
A’s 10 years), while THESL's heavy-duty vehicles have an average life of 13.95 years
(compared to Utility A's 18.83 years)

*No statistics were available for Utility B
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THESL DRAFT

*AEC = Annual Equivalent Cost

Passen Full Single

. Cube Single (of-1,][-] Dump Line Double Digger .
ger Size Bucket Trailer Avg.
Minivan Van Van Bucket VM Truck Truck Truck Bucket Truck

Planned
Life 6 7 6 9 6 12 12 14 8 16 14/ 16 14 13 14 13-14 20 11.59
(yrs)
Optimal
AEC* 9 7 9 10 9 8 12-15 12-16 11 11-14 10-14 8-12 13 14 13 20 11.56
(yrs)
Utility C

Pickup Trucks &
Vans

Construction

Light-Duty Bucket Trucks Equip.

Heavy-Duty Service Trucks Average
Current Economic

Lifecycle (yrs)

Future (Optimal)
Economic Lifecycle (yrs)

« THESL scores well against Utility C in terms of the currently planned lifecycle of their vehicle fleet as well
as optimal lifecycle (which, for the purposes of this study, we are comparing against Utility C’s “Future
Economic Lifecycle” projections) with higher actual and optimal lifecycles for each.

« THESL scores higher in every vehicle category (i.e. has a higher average lifespan).

« While Utility C uses the same categories for utilization and life-cycle planning, THESL has added more
categories for their life-cycle planning than in utilization). Utility C also has far fewer categories (7
compared to 26).

*No statistics were available for Utility B
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Utility Light-Duty Heavy-Duty Trailers

8.6 yr/ 136,000 12.5 yr./ 200,000
THESL km Not Available km 20 yr.

Medium-Duty

Not Available

10 yr./ 250,000
Utility A km

10 yr./ 250,000 10 yr./ 10,000
km engine hours 30 yr.

As Necessary

Utility B 10 yr. 10 yr. 10 yr. 10 yr. 10 yr.

Utility C 3-6 yr. 10-15 yr. . 10-15 yr. l Not Available Not Available

« THESL's fleet maintenance and repair timelines are on par if not slightly ahead of the peers studied.
« Based on the information available, the following conclusions can be drawn with respect to THESL.:

« THESL lies in on the middle-to-high-end of the spectrum in terms of vehicle maintenance
timelines

« Light-Duty maintenance is performed more frequently than Utility B (by approx. 1.4 years), but
much less frequently than Utility C (by approx. 4.1 years)

« Trailer maintenance is performed more frequently than Utility A (by 10 years) and less frequently
than Utility B (by 10 years)

« There could be room for improvement in terms of heavy-duty maintenance, as both Utility A and
B tend to maintain these vehicles more frequently (by approx. 2.5 years each) DRAFT



North American Fleet Expenditure Analysis F4<METSCO

MAKING IT POSSIBLE

Utility Annual OM&A OM&A/ Vehicle Annual CAPEX CAPEX/ Vehicle Owned Vehicles

$8,900,000/
Not Available $11.33 per cust.

THESL Not Available $22,997.42

$30,104,000/ $19,609,000/

Utility A $49.47 per cust. $8,191.56 $32.22 per cust $5,335.78 99%
$45,300,000/ $31,400,000/

uUtility B $9.06 per cust $12,583.33 $6.28 per cust. $8,722.22 Not available

« Despite not having OM&A statistics available for THESL, there is a broad range in terms of OM&A per
customer (Utility A is nearly 5.5x more than THESL) and OM&A per vehicle (with utility has 65% the
CAPEX per vehicle in relation to Utility B)

« THESL's annual CAPEX per customer lies in the middle (considerably lower than Utility A, but
considerably higher than Utility B), while THESL's annual CAPEX per vehicle is by far the highest
(more than double that of Utility B, and more than 4x that of Utility A)

« THESL owns 100% of their fleet, while Utility A leases around 1% of their fleet.

« While there were no statistics available in terms of Utility’s B owned vehicle fleet, they did note that
they outsource maintenance and repair of approximately 46% of their fleet vehicles, which
represents all of their light-duty vehicles

*No statistics were available for Utility C D RA FT



North American Additional Support Metrics

»<METSCO

MAKING IT POSSIBLE

THESL
Identified

Peer
Identified

Fuel Usage/ Total Cost
of Fuel (L/ 100km)
Operating Expenses
per Vehicle

Downtime Cost per
Day/ Period

Cost per KM

At-Fault Accident Rate
Current Planned Life

Tailpipe GHG emissions
Fleet Net-Zero Goal Year

% of Vehicles with Electric/

Hybrid Application
Idling Hours
GHG intensity

DRAFT

Total Kms Travelled

Avg. Lifetime Kms/ unit

Driving Range/ Driving Time
Percentage - Utilization

Charging Rate (driving range/ time for
full charge)

Battery Size/ Capacity per Unit
Return-to-Base Battery Levels
Vehicle Availability (%)

Average Time Outside of Homezone
Service area ratio

Downtime (days)

Unit Age

Vehicle Life Expectancy

Annual OM&A

Route Adherence
(comparing routes driven
with optimal routes)
Mean Km Between
Defect

Preventative
Maintenance Compliance

Avg. Fuel Efficiency per
Vehicle Type (L/ 100km)
Avg. Energy Efficiency
(kWh/km)

Duty Cycle - average daily mileage and
maximum daily mileage of existing fleet
Total Charging Energy Requirement
Summer vs. Winter kWh/km

*No statistics were available for Utility C
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Appendix: Ontario Electric Vehicle Management

»<METSCO

MAKING IT POSSIBLE

Philosophy

Prioritize replacement of ICE
units with BEV that would
maximize return on investment
Pause purchases of new ICE
vehicles in short term

Conduct pilot projects to assess
capabilities of different types of
EVs

Hydro Ottawa

Hydro Ottawa is
committed to the
acquisition of
vehicles with hybrid
technology where
there is an
operational and
financial business
case for doing so.

Hydro One

Committed to
transforming a
portion of its fleet to
plugin electric or
hybrid vehicles by
2030, devoting 5%
of its capital budget
for EV purchases in
2021 and 50% by
2030

50% of sedans and
SUVs to electric or
hyrbrids by 2025

Alectra

Contributes to
Alectra Utilities'
environmental
performance by
reducing GHG
emissions associated
with fleet fuel
consumption by
utilizing hybrid and
electric vehicles
where possible

DRAFT

Elexicon

Unavailable

8 2018 Chevy Bolts

5 2021 Chevy Bolts

1 2010 Diesel/Electric Single
Bucket Truck

2 Chevy Volts

2 hybrid cars

1 hybrid bucket
truck

17-20 devices with
battery technology,
14 flex-fuel vehicles
10 aerial devices
converted to
biopure,
biodegradable oil

Unavailable

Source: THESL - EV Phase-In Plan (2021) / OEB.ca - Utility DSPs
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MAKING IT POSSIBLE

DRAFT

While all three North American peers studied mention the need to electrify their fleet, all except for Utility
C are in the very earliest stages of fleet electrification (awareness of the need to electrify, but lacking in
an electrification strategy). THESL has begun to establish their Fleet Electrification Strategy, which puts
them ahead of Utility A and Utility B.

North American peer EV philosophies are as follows:

Utility A
« Mentions 24 % of their emissions come from fleet vehicles
« They have plans to implement electrification of their fleet — no further details given in this regard

Utility B:

« Vehicle fleet contributes to 1.3% of utility’s GHG emissions

« 93 % of Utility B’s light-duty and sedan vehicles are either zero-emissions or hybrid electric
« 70% of GHGs emitted from fleet come from non-light-duty vehicles

« Utility has a GHG reduction program

Utility C:

« Utility C has a detailed fleet electrification plan; goal is to be 100% electrified by 2030, which puts
them slightly ahead of THESL, who has a 100% electrification goal of mid to late 2030s)

« 13 % of Utility C’s vehicle fleet was electrified as of 2020
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Hydro Ottawa

»<METSCO

MAKING IT POSSIBLE

Finding

Source

"[Hydro Ottawal]'s immediate focus will be on minimizing our own footprint to
the lowest feasible level [and] moving as much of our vehicle fleet as possible
to zero-emissions technology."

2021-2025 Strategic Direction

"Hydro Ottawa also continues to invest in green fleet vehicles and technology,
where it is available for commercial fleets, and to replace vehicles, as per the

established fleet replacement schedule with...hybrid or more energy efficient
vehicles, where available

"There is currently low market availability of hybrid vehicles. However, Hydro
Ottawa keeps up to date on possible hybrid options for lighter vehicles such as
pick-up trucks."

Updated 2021-2025 DSP Attachments

“To date, Hydro Ottawa has converted more than 40 per cent of its fleet to
flex-fuel, battery and hybrid technology, and lowered energy use at 52 of its 91
substations through the installation of building automation systems to control
lighting and heating.”

Cision News Article (Source is Hydro
Ottawa) dated April 2023

2




Hydro One

»<METSCO

MAKING IT POSSIBLE

Finding

Source

"Hydro One is proceeding with an electric fleet strategy to help reduce fuel and
maintenance costs, as well as its environmental footprint... Hydro One will continue
replacing current internal combustion engine vehicles with electric vehicles or plug-in
hybrid electric vehicles equivalent to electrify its fleet.”

"Investment will be channeled to expand EVs in multiple categories. The methodology is
to track productivity saving in fuel spend for full EV conversion and hybrid conversion.”

Undertaking JT-5.01 - Filed: 2022-01-05

"[Goal to] convert 50% of sedan and SUV fleet to EVs by 2025."

"14% of fleet converted from 2018 baseline as of 2021."

Sustainability Report 2021

"Fleet Management Services has begun a gradual adoption of EVs, devoting 5% of its
capital budget for EV purchases in 2021 and 50% by 2030.”

“As a member of the Edison Electric Institute, HONI has committed to transforming a
portion of its fleet to EV or hybrid vehicles by 2030.”

2021 GSP

“Hydro One is committed to achieving net-zero GHG emissions by 2050. We have
established a target to achieve a 30% GHG reduction by 2030.”

“We Plan to convert 50% of out fleet of sedans and SUVs to electric vehicles or hybrids
by 2025 and 100% by 2030.”

Notice of 2023 Annual Meeting of
Shareholders




Alectra

»<METSCO

MAKING IT POSSIBLE

Finding

Source

"Fleet management is developing a long-term vehicle electrification strategy plan. The potential for
cost and GHG savings is significant, and fleets that plan proactively for electrification can maximize
benefits to all stakeholders.

2021 Sustainability Report

"Global supply chain issues, higher costs and inflation have slowed Alectra’s efforts, causing a delay in
the company’s plans to electrify its fleet."

2022 ESG Report

"[Fleet Electrification] contributes to Alectra Utilities’ environmental performance by reducing GHG
emissions associated with fleet fuel consumption by utilizing hybrid and electric vehicles where
possible

2020-2024 DSP
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Introduction

Mercer (Canada) Limited (“Mercer”) has been asked by Toronto Hydro Corporation (“Toronto Hydro” or “THC”) to assess the competitiveness of

Toronto Hydro’s executive compensation

Mercer has provided total direct compensation (base salary + short-term incentives + long-term incentives) survey data and publicly disclosed peer

group data for the following Toronto’s Hydro positions:

Toronto Hydro Position Title

President and Chief Executive Officer e EVP Customer Care and Chief Information Officer

EVP and Chief Financial Officer * EVP Planning and Chief Engineering and Modernization Officer
EVP, Public and Regulatory Affairs and Chief Legal Officer (Privacy
Officer)

EVP and Chief Human Resources and Safety Officer (Code of
Ethics Officer)

EVP and Chief Distribution Officer

* EVP Capital Construction and Chief Transit Officer

Throughout this report, Toronto Hydro’s compensation reflects go-forward 2021 target short-term incentives for newly appointed EVPs

Mercer has used compensation data from the 2020 Mercer Benchmark Database (“MBD”) and the 2020 Mercer Total Compensation Survey for the

Energy Sector (“MTCS”) in addition to publicly available data from a peer group of publicly traded and non-publicly traded companies

Mercer considers +/-10% of market median to be market competitive

When making compensation decisions, Toronto Hydro should take into account each executive’s performance, contributions, job proficiency,
retention risks, and succession planning considerations, as well as internal equity

€D Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved.



Summary of Findings



Summary of Findings
President and Chief Executive Officer

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),

Legend:

L
.

<— 75 Percentile
<— Median
<— 25 Percentile

<€— THC Actual Salary + Target Incentives

<— THC Salary Range

and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the

CEO
Benchmark Match: CEO

$3,100
Peer Group (Publicly Disclosed Data) Mercer Survey (Utilities Cut)
$2,600
$2,100
$1,600
EEEEEEEER ‘ ‘
$1,100
**See note below
$100
Base Salary Base Salary + STI Base Salary + STI + LTI | Base Salary Base Salary + STI Base Salary + STI + LTI
Benchmark Match: CEO | Benchmark Match: Head of Organization (CEO)
Toronto Hydro Position: President and Chief Executive Officer

Note: P25 target total direct compensation is lower than the P25 target total cash compensation because companies that only disclose total compensation are captured in target total direct compensation only.

&M Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved.
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Legend:

Summary of Findings Paferensy
EVP an d Ch i ef Fi n an C I aI Offl Cer ‘ : '2I'I5-|ﬂ(]3PAecr:jar:ItlZIary+TargetIncentives

<— THC Salary Range

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),

and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the

CFO
Benchmark Match: CFO

$1,300
Peer Group (Publicly Disclosed Data) Mercer Survey (Utilities Cut)
$1,100
$900
$700
$500 EEENR EEE ‘ ‘

s e

**See note below

$100
Base Salary Base Salary + STI Base Salary + STI + LTI | Base Salary Base Salary + STI Base Salary + STl + LTI

Benchmark Match: CFO | Benchmark Match: Head of Finance & Accounting (CFO)

Toronto Hydro Position: EVP and Chief Financial Officer

Note: P25 target total direct compensation is lower than the P25 target total cash compensation because companies that only disclose total compensation are captured in target total direct compensation only.

&M Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved. 5



Summary of Findings Paferensy
EVP Public and Regulatory Affairs and Chief Legal Officer <— 25" Percentile

‘ <€— THC Actual Salary + Target Incentives

<— THC Salary Range

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),

and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the
EVP Public and Regulatory Affairs and Chief Legal Officer (Privacy Officer)

Benchmark Match: Head of Legal

$1,900
$1.700 Mercer Survey (Energy Cut)
$1,500
$1,300
$1,100

$900

$700

200 P ————

$100

Base Salary Base Salary + STI Base Salary + STI + LTI
Benchmark Match: Head of Legal
Toronto Hydro Position: EVP Public and Regulatory Affairs and Chief Legal Officer (Privacy Officer)

&M Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved. 6



Legend:

Summary of Findings = < 75 perente
EVP and Chief Human Resources and Safety Officer o o o Pereene

<€— THC Actual Salary + Target Incentives

<— THC Salary Range

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),

and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the
EVP and Chief Human Resources and Safety Officer (Code of Ethics Officer)

Benchmark Match: Head of Human Resources

$900

$800

$700

$600

$500

$400

$300

$200

$100

Base Salary Base Salary + STI Base Salary + STI + LTI

Benchmark Match: Head of Human Resources

Toronto Hydro Position: EVP and Chief Human Resources and Safety Officer (Code of Ethics Officer)

& Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved. 7



Summary of Findings
EVP Customer Care and Chief Information Officer

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),
and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the
EVP Customer Care and Chief Information Officer

Legend:

L
.

<— 75 Percentile
<— Median
<— 25™ Percentile

<€— THC Actual Salary + Target Incentives

<— THC Salary Range

Benchmark Match: Head of Information Technology (CIO)

$700
Mercer Survey (Energy Cut)

$600

$500

$400 EEEEEEEEEEEEEEEEER

| L 2
$300 T T T EEEEEEEEEEEEEEEEEN
\ 4
$200 EEEEEEEEEEEEEEEEER
$100
Base Salary Base Salary + STI Base Salary + STI + LTI
Benchmark Match: Head of Information Technology (CIO)
Toronto Hydro Position: EVP Customer Care and Chief Information Officer

&M Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved.




Summary of Findings
EVP Planning and Chief Engineering and Modernization Officer

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),
and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the
EVP Planning and Chief Engineering and Modernization Officer

Benchmark Match: Head of Engineering

Legend:

L
.

<— 75 Percentile
<— Median
<— 25™ Percentile

<€— THC Actual Salary + Target Incentives

<— THC Salary Range

$1,300 Mercer Survey (Energy Cut)
$1,100

$900

$700

$500

L 4
$300 .........i........ EEEEEEEEEENEEEEENEN
$100
Base Salary Base Salary + STI Base Salary + STI + LTI
Benchmark Match: Head of Engineering
Toronto Hydro Position: EVP Planning and Chief Engineering and Modernization Officer

&M Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved.




Summary of Findings
EVP and Chief Distribution Officer
EVP Capital Construction and Chief Transit Officer

» The following summarizes Toronto Hydro’s base salary, target total cash (base salary + short-term incentives),

Legend:
<«— 75" Percentile
. <— Median
<— 25" Percentile
‘ <€— THC Actual Salary + Target Incentives

v uwe € THC Salary Range

and target total direct (base salary + short-term incentives + long-term incentives) competitive positioning for the
EVP and Chief Distribution Officer and the EVP Capital Construction and Chief Transit Officer

Benchmark Match:
Head of Construction

$550

$500

$450

$400

$350

$300

$250

$200

$150

$100

Base Salary

@ Mercer

Base Salary + STI Base Salary + STI + LTI

Benchmark Match: Blend: Project Engineering - Executive & Head of Construction

Toronto Hydro Position: EVP and Chief Distribution Officer & EVP Capital Construction and Chief Transit Officer

Copyright © 2021 Mercer (Canada) Limited. All rights reserved.

Blend: Project Engineering Executive and
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Summary of Findings
THC’s Competitive Positioning

» This following table illustrates THC's current competitive positioning against market compensation levels:

Total Cash Comp! | Total Direct Comp?

Base Salary

. THC Competitive THC Competitive THC Competitive
THC Title Benchmark Scope (Current) Position (Current) Position (Current) Position
President and Chief Executive Officer Peer Group (Publicly Disclosed Data) $687 P55 $1,134 P51 $1,259 P38
EVP and Chief Financial Officer Peer Group (Publicly Disclosed Data) $329 P24 $460 P23 $460 P28
EVP Public and Regulatory Affairs and Survey Data (CA MTCS):
. ) . ) . 339 P52 474 P32 474 P19
Chief Legal Officer (Privacy Officer) Energy Sector Orgs, Comparable Size : $ $
EVP and Chief Human Resources and Survey Data (CA MTCS):
Safety Officer (Code of Ethics Officer) Energy Sector Orgs, Comparable Size - - - - - .
EVP Customer Care and Chief Information Survey Data (CA MTCS): .
2 M 7 P34 7 P
Officer Energy Sector Orgs, Comparable Size $235 " $35 3 . 30
EVP Planning and Chief Engineering and Survey Data (CA MTCS): . . .
o . 255 M 357 M 357 M
Modernization Officer Energy Sector Orgs, Comparable Size ¢ n ¢ n ¢ n
o ) Survey Data (CA MTCS):
EVP and Chief Distribution Off .
an et Distribution et Energy Sector Orgs, Comparable Size - - - . - .
EVP Capital Construction and Chief Survey Data (CA MTCS):
Transit Officer Energy Sector Orgs, Comparable Size - - - - - .

Average Aggregate Positioning (excl. CEO)

Average Aggregate Positioning (incl. CEO)

1 Total cash compensation represents base salary plus the target short-term incentive opportunity

2 Total direct compensation represents target total cash plus the target long-term incentive opportunity, if any (for THC’s CEQ, this includes a retirement allowance)
Note: For the CFO, positioning increases slightly on total direct compensation because companies that only disclose total compensation are captured in target total direct
compensation only

€D Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved.
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Appendix A — Peer Group Detalls
Proposed Peer Group

Revised Peer Group (N=18)

All valuesin CAD millions Above or below

Toronto Hydro’s total

Company Name ASTSO;: o Revenue ® BGICS Description Home Office assets and revenue:
— Hydro-Québec
| — Capstone
Hydro One Limited $30,294 $7,290 Blectric Utilities ON, Canada Infrastructure
ATCO Ltd. $22,200 $3,944 Mult- Utilties AB, Canada Corporation
Algonquin Pow er & Utilities Corp. $13,224 $1,677 Multi-Utilities ON, Canada
Northland Pow er Inc. $11,399 $2,061 Renew able Hectricity ON, Canada .
TransAlta Corporation $9,747 $2,101 Independent Pow er Producers and Energy Traders AB, Canada Peer O_f Peers (companies that
Capital Pow er Corporation $8,911 $1,791 Independent Pow er Producers and Energy Traders AB, Canada Add itiOﬂS have disclosed Toronto HydI’O asa
I ., oocitors for comparator)
Ontario Pow er Generation Inc. $62,073 $7,240 Hlectric Utilities ON, Canada talent in the local . HydrO One
British Columbia Hydro and Pow er Authority $39,068 $6,269 Hlectric Utilities BC, Canada e .« ATCO
Manitoba Hydro-Electric Board $29,306 $2,629 Blectric Utilities MB, Canada o
Saskatchew an Pow er Corporation $12,203 $2,762 Blectric Utilities SK, Canada — Hydro One Limited e EPCOR
EPCOR Utilities Inc. $12,180 $1,988 Electric Utilities AB, Canada — Ontario Power e Enmax
ENMAX Corporation $8,187 $2,601 Blectric Utilities AB, Canada Generation Inc. )
New Brunsw ick Pow er Corporation $7,517 $1,902 Blectric Utilities NB, Canada * Nova Scotia Power
Nova Scotia Pow er Inc. $5,493 $1,494 Electric Utilities NS, Canada _
Alectra Inc. $5,350 $4,150 Blectric Utilities ON, Canada CO mments
FortisAlberta Inc. $5,084 $652 Hectric Utilities AB, Canada .
: S — Inthe previous
FortisBC Inc. $2,437 $412 Electric Utilities BC, Canada compensation study
Hydro Ottaw a Holding Inc. $2,291 $1,259 Blectric Utilities ON, Canada
conducted by Mercer

75th %ile $23,977 $3,996 in 2017’ Toronto

50th %ile $10,573 $2,081 Hydro’s assets were

25th %ile $5,457 $1,631 positioned at 56% of

Average $15,942 $2,901 peer group median

Percentile Rank 28% 73% posmoned at 197%

As a % of P50 57% 187% of median

(1) Most recent fiscal year data per Capital 1Q

€D Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved. 13
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Appendix B — Detailed Methodology
Data Scoping Detailed Methodology

» The table below outlines the methodology used for scoping the market data:

Funnel Rationale Resulting Selection Criteria

v The region or country where Toronto Hydro primarily conducts business
and competes for talent
Geography v As Toronto Hydro is an electric utility that operates the electricity
distribution system for the city of Toronto, we continue to believe the 1) Where possible, Mercer used a data scope of 1/3-

Canadian market is relevant 3x of Toronto Hydro’s revenue and the Utilities
industry, expanded to the broader Energy sector

_ v Company size is a strong indicator of organizational complexity, which if necessary o
Size & drives scope of accountability and, ultimately, executive pay levels 2) If data was insufficient, Mercer expanded the
Scope scope to include the broader market beyond

v We have used revenue as indicator of size Utilities and Energy

3) For positions with limited market data, data was
expanded to all revenues within the Energy
sector or all revenues within the broader market

v Where possible, we focused primarily on the Utilities or Energy industries
Industry as these sectors represent the main customer, labour, and capital
markets in which Toronto Hydro competes

&M Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved. 15



Appendix B — Detailed Methodology
Benchmark Matches & Data Scopes @)

Legend:
<— Primary Match

» The table below outlines the benchmark matches and scoping used for each Toronto Hydro executive position
— Benchmark matches highlighted in green are “primary matches” as they most closely align with Toronto Hydro’s positions

Toronto Hydro

President and Chief Executive Officer

EVP and Chief Financial Officer

EVP Public and Regulatory Affairs and
Chief Legal Officer (Privacy Officer)

EVP and Chief Human Resources and
Safety Officer (Code of Ethics Officer)

EVP Customer Care and Chief
Information Officer

Head of Organization (CEO)

Head of Finance & Accounting (CFO)

Head of Legal

General Regulatory Affairs — Executive

General Communications & Corporate Affairs - Executive
Government & Public Relations - Executive

Head of Human Resources

Head of Environmental and Employee Health & Safety

Head of Information Technology (CIO)

Head of Customer Service

Benchmark Matches Data Scope
(scope expanded for some positions due to data availability)

Publicly Disclosed Data
1/3-3x Revenue, Utilities
1/3-3x Revenue, Energy
Publicly Disclosed Data
1/3-3x Revenue, Utilities
1/3-3x Revenue, Energy
1/3-3x Revenue, Energy
Publicly Disclosed Data
1/3-3x Revenue, All Industries
1/3-3x Revenue, All Industries
1/3-3x Revenue, All Industries
1/3-3x Revenue, Energy

All Data

1/3-3x Revenue, Energy

All Revenue, Energy
All Data (Supplementary)

@ Mercer

Copyright © 2021 Mercer (Canada) Limited. All rights reserved. 16



Appendix B — Detailed Methodology
Benchmark Matches & Data Scopes @)

Data Scope
Toronto Hydro EEUE IS (AP (scope expanded for some positions due to data availability)

EVP Planning and Chief Engineering
and Modernization Officer

EVP and Chief Distribution Officer

+

EVP Capital Construction and Chief
Transit Officer

Head of Engineering 1/3-3x Revenue, Energy

Legend:
<— Primary Match

Blend: Project Engineering — Executive & Head of Construction PITENSEE SMEINEENITY SIEETRES Al NSRS, BTy

Head of Construction: All Data

@ Mercer

Copyright © 2021 Mercer (Canada) Limited. All rights reserved.
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Appendix B — Detailed Methodology
Compensation Analysis

* The table below summarizes how we benchmarked Toronto Hydro’s target compensation levels:

Toronto Hydro Peer Group Public Disclosure? Survey Data

Base Salary * 2021 base salary e 2020 base salary? + 2020 base salary

Target Total Cash * Base salary + 2021 target STI « Base salary + 2020 target STI3 + Base salary + 2020 target STI

Same as target total cash as Toronto

Target Total Direct Hydro does not grant LTI

Target total cash + 2020 target LTI3 « N/A

1) Some peers only disclosed a single total compensation figure. In these cases, the most recent total compensation amount was taken as the total direct compensation
2) If asalary range was disclosed, the midpoint of the range was used
3) Iftarget STI or LTI were not available, 3-year average actual STl and LTI were used

» All market data has been aged to 2021 using an aging factor of 2.5%

€D Mercer Copyright © 2021 Mercer (Canada) Limited. All rights reserved.
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© 2021 Mercer (Canada) Limited. All rights reserved. References to Mercer shall be construed to include Mercer LLC and/or its associated companies.

Important Notices

This contains confidential and proprietary information of Mercer and is intended for the exclusive use of the parties to whom it was provided by Mercer. Its content may not be modified, sold or otherwise provided, in whole or in
part, to any other person or entity without Mercer's prior written permission.

Mercer does not provide tax or legal advice. You should contact your tax advisor, accountant and/or attorney before making any decisions with tax or legal implications. This does not constitute an offer to purchase or sell any
securities. The findings, ratings and/or opinions expressed herein are the intellectual property of Mercer and are subject to change without notice. They are not intended to convey any guarantees as to the future performance of
the investment products, asset classes or capital markets discussed. For Mercer’s conflict of interest disclosures, contact your Mercer representative or see www.mercer.com/conflictsofinterest.

This does not contain investment advice relating to your particular circumstances. No investment decision should be made based on this information without first obtaining appropriate professional advice and considering your
circumstances.

Information contained herein may have been obtained from a range of third party sources. While the information is believed to be reliable, Mercer has not sought to verify it independently. As such, Mercer makes no
representations or warranties as to the accuracy of the third party information presented and takes no responsibility or liability (including for indirect, consequential, or incidental damages) for any error, omission or inaccuracy in the
data supplied by any third party.

Investment management services for Canadian investors are provided by Mercer Global Investments Canada Limited. Investment consulting services for Canadian investors are provided by Mercer (Canada) Limited.
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About the Project Team

The Smart Grid Innovation Network (SGIN) supports Canada’s
clean energy transition by advocating for the smart energy sector.
SGIN promotes, identifies, and helps drive smart energy solutions
in Canada. Our mission is to foster Canada’s transition to a clean
energy future.

The Smart Energy Benchmarking initiative project team includes
SGIN, Dunsky Energy + Climate Advisors, Siemens Canada Ltd, &
University of New Brunswick (UNB). The project is guided by an
Advisory Committee that includes representatives from
government, utilities, academia and subject matter experts.

|

Advisory
Committee

}\h;!ﬁ1lﬁﬁ

\

Project Funder / Sponsor

l & l Naturnl Amscurces.  Fesnources naturofies
Canada Carada

Canadi

7

™
Project Host / Project Manager

O(; SMART GRID

INNOVATION NETWORK

Scorecard Lead

O dunsky

3

Maturity Model Lead

SIEMENS

Knowledge Hub Lead

VENTITTOF WOW BN

About the Authors

(Odunsk

Dunsky Energy + Climate Advisors supports leading governments, utilities, corporations and
others across North America in their efforts to accelerate the clean energy transition, effectively
and responsibly.

Dunsky is proudly Canadian, with offices and staff in Montreal, Toronto, Vancouver, Ottawa and

Halifax. Visit www.dunsky.com for more information.

With deep expertise across the Buildings, Mobility, Industry and Energy sectors, we support our
clients in two ways: through rigorous Analysis (of technical, economic and market opportunities)
and by designing or assessing Strategies (plans, programs and policies) to achieve success.
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Executive Summary

Introduction

A clean, electrified economy is central to achieving Canada’s net zero emissions goals by 2050. The accelerated rate to
decarbonize the last 20% of our electricity grid and expand electricity energy use places us in uncharted territory creating
significant challenges, as well as new opportunities.

Electric utilities play a pivotal role in the clean energy transition across three broad  The project is divided into three phases:
categories:
Smart Energy Capability Knowledge

1. Clean Energy Supply. Shifting away from fossil fuel-based generation to Scorecard Model Hub

clean or non-emitting sources such as solar, wind, hydro, geothermal and
nuclear. This requires clear targets, comprehensive strategies and bold
leadership that is mission driven, willing to take risks and determined in their
actions.

The scorecard benchmarks 12 electric utilities’ current state (baseline year 2021) in

the clean energy transition - the starting line. The scorecard will help utilities

understand their baseline, work to their strengths, identify solutions in areas that

2. Modern Grid. Building a modern, dynamic and resilient grid to optimize the ~ are still developing and set standards against which they can measure progress.
integration of clean energy sources, manage greater electrification and

prepare for a changing climate while maintaining a reliable and stable The project is non-judgmental focused on fostering utility collaboration, building
electricity supply capabilities, celebrating successes and finding solutions. Each utility and the

environment in which they operate is unique. The goals are the same, and we can

3. Customers and Society. Taking a customer-centric, equitable approach in learn from one another, but the path each utility takes will be their own.

all decisions related to products, services and experiences that will enable all
customers to participate in, and benefit from the energy transition.

The Smart Energy Benchmarking Initiative aims to help Canadian electric utilities
acquire the knowledge, skills and tools to incorporate renewable energy,
modernize the grid, and support equity, diversity and inclusion activities.

“Your present circumstances don't determine where you can go,
they merely determine where you start.”

- Nido Qubein
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Executive Summary

2021 Scorecard Results: The Baseline

. o oege_ o L 300
Canadian electric utilities are at varying stages

of preparedness for the energy transition.

Aspirational
Performer
While no utility achieved aspirational performance, 250 939
three utilities are recognized as top performers and
' i ~ 210 Top
are showing leadership across all three categories 196 berforreP

200

(Clean Energy Supply, Modern Grid and Customers

& SOCiety). 166

. o : 156153 449
Most utilities fall within the middle of the band. In 150 L x‘r’fi‘:':te‘:
many cases, utilities' actions are constrained by the 122
boundaries of their regulatory and/or policy
environment. 100 91

77

While the overall score is important, understanding
how utilities scored across indicators that = Developing
contributed to the total score tells a more complete Performer
story.
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Executive Summary

Clean Energy Supply: Key Findings

1.1 1.2 1.3
. N . 1.4
n Clean Energy Supply Planning &Pemgnmg to Clean Energy Procurement & Integration of Clean Corporate Leadership
Decarbonize the Grid Deployment Energy Supply

Benchmarked utilities were at different stages of their decarbonization journeys, levels of
commitment, degree of control over their supply and experience integrating clean resources
at scale. While some benefited from existing non-emitting resources, others had only begun
the transition. Without bold leadership and accountability, utilities may be challenged to meet
their corporate and community goals.

100%

90%
88%

1.1 Goals & Plans: While most of the country was covered by varying clean grid goals, few
jurisdictions had comprehensive (costed, timed) plans to achieve these. Ontario, the largest
Canadian province, stood out for not having a defined clean grid goal.

67%
60% :
51% W 53%
1.2 Clean procurement: Two thirds of utilities and jurisdictions actively procured renewable
generation and removed barriers to deployment, with the remaining third taking a passive approach
and in some cases adding more fossil-fuel based electricity generation.

29%

1.3 Clean resource integration: Most utilities had limited experience with large-scale renewable

19%
projects (> 5MW), or with enabling/valuing ancillary services for distributed resources.

W 38%
1.4 Corporate leadership: Most utilities had sustainability initiatives and commitments to :

decarbonize their operations, but the depth of those commitments and the quality of reporting . 0% ¢ 0%
varies. Few utilities tied executive compensation to the achievement of decarbonization targets. 1.1 Planningand 1.2 Clean Energy 1.3 Integration of 1.4 Corporate

Designing to Procurement & Clean Energy Leadership
Decarbonize the Deployment Supply
Grid B Average ¢ Max ¢ Min

O dunsky  siemens June SGIN UTILITY SCORECARD | 6



Executive Summary

Modern Grid: Key Findings

2.1 2.2 2.3 24
. . . e . . 2.5
n Modern Grid Enhanced Grid Planning & DER Enablefnent & Visibility & .C.ontrol Innovation & En.'aergmg Climate Resiliency
Management Integration Capabilities Technologies

Canadian electric utilities were in the process of upgrading their grids and grid capabilities.
Most followed incremental pathways, with only a few pursuing transformational visions.

Overall, there was a gap between roadmaps, pilots, and control system investments, and  92%
limited amount of Distributed Energy Resources (DER) enablement and integration.

100%
93%

2.1 Grid planning: Most utilities were actively working to modernize their load forecasting and
DER management processes. Capabilities varied in terms of data availability, model sophistication
(top-down vs. bottom-up) and specificity (system-level annual vs. localized hourly forecasts).

72%

66% > 67%

63%

2.2 DER enablement & integration: Most utilities had a DER strategy or roadmap, but DER's
potential remained underutilized in 2021 (e.g., for ancillary services, non-wires alternatives,
demand response, etc.). This was principally due to regulatory or market-based constraints.

47%

40%

33%

______..__________

2.3 Visibility & control: By 2021 utilities had invested significantly in visibility and control
capabilities, with Advanced Metering Infrastructure (AMI), Advanced Distribution Management
Systems (ADMS) and Supervisory Control and Data Acquisition (SCADA) deployed in most cases.
DER Management Systems (DERMS) deployment remained nascent but was growing.

¢ 21%

1

1

1

|

42% W 42%

1

1

1

1

|

17% i
1

2.4 Innovation & technologies: Most utilities had innovation funds, resources, and pilot projects, ’ o _ & 0%
often supported by government funding. Most were testing operational or technological upgrades, ~ 2-1 Enhance Grid 2.2 DER 2.3 Visibility and 2.4 Innovation 2.5 Climate

and a few utilities were planning for fundamental business model transformations. Planning & Enablemgnt & Cont'r'o! and Emerg{ng Resiliency
Management Integration Capabilities Technologies

2.5 Climate resiliency: Most utilities were upgrading their grid infrastructure and operations to WAverage ¢ Max ¢ Min

face more adverse climate events, but few had systematically incorporated climate change
scenario analysis into their planning processes.
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Executive Summary

Customers & Society: Key Findings

3.1 3.2 3.3 3.4
a Customers & Society Changing Customer Enabling Transportation, Building Being Intentional about Aligning Actions and
Preferences and Industrial Electrification Diversity, Equity and Inclusion Engagement

Utilities were increasingly engaging with multiple stakeholder groups to transform the
electricity system. While few had developed comprehensive electrification strategies, many 100% 100%
considered it for specific sectors. Utilities considered equity to varying degrees; vulnerable
community groups will need to be prioritized to ensure an equitable transition. 88% i

. : : L 81% :

3.1 Customer preferences: Most utilities offered services and solutions to encourage efficiency, : |
decarbonization and/or electrification, such as incentives for DERs, Electric Vehicles (EVs), charging | i
infrastructure, energy storage, efficient technologies, and, in some cases, rate-based solutions. E i 64%
Digital platforms to engage customers were common, although the level of sophistication varied. i

3.2 Electrification: Few utilities had comprehensive electrification strategies, with most focused on E 49%
a single sector (e.g., transportation) versus economy-wide solutions or perspectives. - 42%

3.3 Diversity & Equity: Many utilities had internal Diversity, Equity and Inclusion (DEI) strategies !

and/or initiatives for their organization and workforce. Community-oriented DEI strategies were less E

common, and principally addressed through income-eligible and First Nations programs. |

Benchmarked utilities were spending less than leading US-based jurisdictions on such programs. !

M 38%
.

8%

3.4 Alignment & Engagement: Several utilities were completely or partially aligned with
government climate goals, while some were constrained by a lack of such goals. Utilities were 3.1 Changing 3.2 Enabling 3.3 Diversity, Equity & 3.4 Aligned Actions
increasingly proactive in collaborating with governments, efficiency organizations, electricity Customer Transportation, Inclusion Goals & and Engagement
systems operators and regulators to advocate for, and/or advance the energy transition. Preferences Building, & Industrial Actions

Electrification B Average ¢ Max ¢ Min

& 0% & 0% & 0%
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Executive Summary

Scorecard Results by Utility Size

Average score by size
(measured by number of customers)

Utilities’ average scores can be influenced by size, how clean
the grid is, and ownership structure; however, these variables

are not always indicators of success. Each utility is
demonstrating leadership in various metrics and across the
three main categories.

Size: Larger utilities tend to score more points, as they have more

300

250

Aspirational
Performer

. . . . . To

financial and non-financial resources to plan, execute, innovate 200 Small Porf P
. e utility erformer

and adopt best practices. However, some small utilities eeore

outperform their larger peers due to a combination of local ; o

. . . . . . . . ome small utilities

innovation, jurisdictional opportunities and leveraging external 150 score as high or

: s higher th
funding sources. For example, one of the four small utilities Targer utilities.
achieves the fourth-best overall score. Moderate
: . 100 Large Performer

Other factors that can influence scores are the grid and utility

ownership. Those with already clean grids have a natural seore

advantage in the “Clean Energy Supply” category. In turn, crown 50

corporations and municipally owned utilities are organically

aligned with government and community objectives in the nge;0p1n9

"Customers & Society” category. ) erformer

Note: given the limited number of participating utilities, no statistically significant conclusions can be drawn about
correlations or causations between performance and any utility characteristics.

Small (<100k)

Medium (<500k)

Large (>500k)
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Executive Summary

Scorecard Results Across Three Major Categories

Average, low and high scores across the three
major scorecard categories

100 -
90 - Aspirational
Performer
80 - ¢ 8 * 82
i T e i Top
70 - i ! ! Performer
On average, electric utilities 0 | | | |
performed moderately across the o m 53 . 51 N
three dimensions crucial to a net | | W 48 Performer
40 - ® 4 | |
zero pathway. | |
30 - * 30
20 1 E Developing
| Performer
10 - |
0 ] ‘02
Clean Energy Supply Modern Grid Customers and Society

B Average ¢ Max ¢ Min
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Executive Summary

Ten Key Insights from the Results

Canadian utilities have embarked on the energy transition journey. They recognize the climate emergency and have established plans to
INSIGHT 1 - G . ) » 1 .. .
reduce emissions. While utilities are at various stages in the transition, every benchmarked utility demonstrated leadership in certain areas.

More effort is needed. The pace and scale required to meet our net zero goals by 2050 and avoid the worst climate change impacts, requires
INSIGHT 2 greater leadership and ambition, comprehensive decarbonization and electrification strategies, detailed inclusive roadmaps, and the tools and
resources to act. The clock is ticking; without accelerated action, several actors will be challenged to achieve their targets.

Utilities are a diverse group, which must be considered when comparing scorecard results, opportunities and solutions. Utilities vary in
terms of size, structure, services, context, and control over their environment. We must recognize this diversity when interpreting the results and

INSIGHT 3 crafting policy and/or regulations that will affect utilities. Where possible, utilities and others can leverage diversity of thought and approaches
to adapt innovative solutions to their unique context. Jurisdictions with less clean grids will require substantial and coordinated support to
quickly live up to their own goals, and in some cases, even more ambitious federal targets.

Utilities are facing a massive transformation. An already complex electricity system is under greater pressure to continue to deliver safe,
INSIGHT 4 affordable and reliable electricity along with being clean, resilient and equitable. If not managed carefully, this transformation could leave some
groups - including some utilities and their communities - behind.

Utilities can't do it alone and current government commitments and regulatory structures have constrained some utilities. Government
and regulators must give utilities concrete climate targets, direction and support to guide their net-zero pathways. Utilities need latitude to

INSIGHT 5 implement needed action and support to make significant investments to balance DER integration, facilitate greater electrification and
resiliency, and enable customers to contribute to, and benefit from, the transition. In many cases, legislation and regulation needs to evolve to
enable utilities and financial support is needed to complement utility investment.
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Executive Summary

Ten Key Insights from the Results

Utilities need a comprehensive strategy that covers all three dimensions of this transition. All the scanned utilities are making progress
INSIGHT 6 and demonstrating leadership in certain areas, but more work is needed to effectively address and coordinate actions across all elements of the
clean energy transition.

Distribution-oriented utilities have historically not been the main drivers of grid innovation but will become increasingly important as
gateways for the integration of DERs into the grid. As such, utilities will require considerable support (policy, regulatory, financial,
technological) to increase deployment of, and leverage, DERs, including valuing DERs in ancillary services. Canada lags American and
European jurisdictions in enabling and leveraging distributed grid flexibility.

INSIGHT 7

Utilities are anchored in their communities and are thus valuable partners to relay information both ways. It will be important for utilities
to communicate messaging related to the energy transition to partners and customers and provide diverse services and solutions to help
customers participate in, and contribute to, the transformation. Vice-versa, utilities can communicate customer needs, expectations and
reactions to policy-makers to inform future policy.

INSIGHT 8

More attention needs to be paid to equity implications of the transition. Utilities are actively considering equity in the workplace to ensure
that it is diverse and inclusive, but internal action has not yet translated to community-wide equity impacts and strategies (e.g., several utilities
have set internal diversity targets and implemented actions, but most have yet to study community needs and establish comprehensive
strategies to measure and mitigate the transition’s impact on those most vulnerable).

INSIGHT 9

Ultimately, the clean energy transition presents a significant opportunity for electric utilities and society. Utilities' core service - deliver
INSIGHT 10 clean, safe, reliable and affordable electricity - is at the heart of the energy transition and set for significant growth. By becoming more
sustainable, resilient, and efficient, electric utilities can contribute to communities’ as well as to their own prosperity.
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Executive Summary

Considerations “If you're walking down the right path and you're willing to keep walking, you will eventually make progress”
- Barack Obama

The clean energy transformation requires collaboration and cooperation across stakeholders. Each has a unique role to play in promoting the adoption of cleaner energy
sources and transitioning towards a sustainable energy future. We outline key considerations for utilities, SGIN, and government, regulators and system operators.

A * Participating utilities can use their scorecard results to inform internal discussion, diagnosis, planning and prioritization, as well as to engage
= external partners whose support is needed for progress, including regulators, governments, and others. They can also draw on the community
Utiliti of practice created by this initiative to share insights, good practices and lessons learned.
inities .

Other utilities in Canada can review this scorecard to situate themselves, obtain guidance for their own transition and consider participating in
future scorecards.

O * SGIN should publicize the scorecard to promote its takeaways and raise awareness of the smart utility concept.
O * Phase B of this initiative - the Maturity Model - will support select participating utilities to build on their scorecard results and improve their
specific capabilities.
» Phase C of this initiative - the Knowledge Hub - will make smart energy benchmarking trends, and good practices available to a broader

SGIN audience, such as other utilities across Canada as well as policy makers, regulators, system operators, and service providers.
* SGIN intends to repeat the scorecard to monitor progress from existing utilities and include additional utilities. Future scorecards should
include indigenous and northern utilities, and may consider other relevant metrics (e.g., cybersecurity).
@ « Governments can use this scorecard to help inform energy- and climate-policies, regulations and goals. They must guide, support, and as

needed aid utilities in undertaking necessary actions, as well as support research and public engagement.
Government, ° Regulators ensure that utilities comply with government policies and regulations. They can use the scorecard to set regulatory frameworks and
observe the impact on utilities’ abilities to accelerate the energy transition. Regulatory innovations are needed to enable required investments,
accelerate the adoption of new technologies, processes, tariffs and programs, and ensure that no one is left behind.
and System « System operators can use this scorecard to pinpoint barriers to the integration of DERs and intermittent generation assets into the grid and
Operators wholesale markets. They play key roles in outlining clear standards and pathways for decarbonization, and in some cases, in implementing
demand response and demand side management programs.

Regulators,
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1. Introduction

Context

To avoid the worst climate change impacts and benefit from the THE CLEAN ELECTRIFICATION CHALLENGE

economic opportunity climate action presents, Canada has set a To achieve net-zero by 2050, Canada must increase the supply of non-
target to achieve net-zero emissions by 2050. To ensure Canada emitting electricity and ensure more parts of the economy are
delivers on its targets, this commitment was enshrined in electrified. Growing building, transportation, and industry electrification

could increase Canada'’s electricity share by up to four times within the

legislation under the Canadian Net-Zero Emissions
next 30 years.

Accountability Act.’

Substituting fossil fuels with clean, non-emitting electricity and electrifying our economy is

. o N 100
vital to achieving net-zero emissions in Canada. To lay the groundwork, Canada has
committed to net-zero electricity by 2035 through the Clean Electricity Regulation.? e

g 80
Canada is fortunate where over 80% of our electricity is currently non-emitting; however, $ 0
electricity only accounts for approximately 20% of energy demand. To achieve net-zero £ . Required

. e . = I ol = v
by 2050, Canada must increase the supply of clean, non-emitting electricity and ensure & 'r";""”l‘;"““
rnist raro

more parts of the economy are connected to the electricity system. This will require that 'E =9
Canada produce 2-3 times as much clean power as it does today.? > o Hinterieal

5 maorket shate

- . . . E 20 |
Utilities are at the center of climate targets and action plans. They have a key role in g § ) e Al ot
. .. . . . . . 2 — - othar
meeting clean electricity commitments by generating, procuring and integrating w (..,.,,f_wu,{,um..u
electricity from clean and non-emitting sources, and enabling, supporting and delivering 10 B i
P . . . v . octricity

on initiatives that will optimize the grid and help all customers electrify, including those o
most Vulnerable. 2000 200 2020 2030 2040 2050

Source: Produced by Dunsky Energy + Climate Advisors for Electrifying Canada, 2022

1. Canadian Net-Zero Emissions Accountability Act S.C. 2021, c. 22. Accessed at https://laws-lois.justice.gc.ca/eng/acts/c-19.3/fulltext.html
2. Government of Canada Clean Electricity Regulations. Accessed at https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html
3. 2030 Emissions Reduction Plan: Clean Air, Strong Economy. Accessed at https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030.html
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Project Overview

In 2022, Smart Grid Innovation Network (SGIN) launched the
Smart Energy Benchmarking Initiative to help Canadian
electric utilities prepare for the clean energy transition. The
initiative is funded by Natural Resources Canada’s (NRCan)
Smart Renewables and Electrification Pathways (SREP)
Capacity Building stream. SREP supports projects that can
transform our electricity sector to the 2050 net-zero economy,
and help organizations acquire the knowledge, skills, and
tools to incorporate renewable energy, modernize the grid,
and support equity, diversity, and inclusion activities.

The Smart Energy Benchmarking initiative has six objectives:

1. Stimulate the development of clean energy and grid modernization
projects.

2. Increase Canadian utilities’ capacities to meet emerging customer
needs, modernize their grids, prepare for greater electrification and
renewables integration.

3. Celebrate utility leadership in the energy transition and nudge those
getting started through healthy competition.

1. Introduction

WHAT IS A SMART ENERGY SYSTEM?

A smart energy system is one that supports decarbonization in an affordable,
safe, sustainable, resilient, and equitable way. It includes the whole energy
system (gas, thermal, and electricity grids) that integrates clean energy,
through a smart, dynamic, and customer-centric approach.

The Smart Energy Benchmarking initiative focuses on the role of electric
utilities within the broader smart energy system.

. Develop a body of knowledge that serves as a resource for utilities

and others across Canada as they work to decarbonize.

. Create a healthy ecosystem for collaboration between stakeholders.

. Be intentional about equity, diversity, and inclusion goals and impacts

SGIN UTILITY SCORECARD 18



1. Introduction

Smart Energy Benchmarking: A Phased Approach

This report summarizes results of Phase A: Smart Energy Scorecard.

I Phase A : Phase B Phase C

&

Scorecard Maturity Model Knowledge Hub

Work with a subset of utilities to
build on their strengths and develop
their capabilities to improve
preparedness and performance

Benchmark 12 electric utilities’
current smart energy development
and identity performance relative
to peers and best-in-class
practices

Share findings, trends, and best
practices to a broader audience to
support industry capacity-building

| June 2022 - April 2023 April 2023 - September 2023 September 2023 - December 2023
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Phase A: Smart Energy Scorecard

1. Introduction

Electric utilities are responsible for generating, transmitting and distributing electricity to end users. In the context of the

clean energy transition, the scorecard assesses utilities across three main functions:

n Clean Energy Supply

To reduce greenhouse gas emissions and meet
renewable energy targets, electric utilities must
shift away from fossil fuel-based generation to
clean or non-emitting sources such as solar, wind,
hydro, geothermal, and nuclear.

a Modern Grid

The electricity grid is complex system of generating
stations, transmission lines, substations, and
distribution networks that deliver electricity to end
users. The grid must be managed to ensure a
reliable and stable supply of electricity, and to
optimize the integration of more variable clean
energy sources.

a Customers & Society

Utilities can offer programs and services to
encourage and enable customers to electrify their
buildings, transportation and industries and adopt

clean energy technologies. Utilities must also
consider impacts to those most vulnerable so that
all customers can benefit from the transition.

O dunsky  siemens June
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1. Introduction

The Smart Energy Scorecard

The Smart Energy Scorecard assesses participating Canadian The following four guiding principles influenced the final
electric utilities’ efforts and progress in the clean energy scorecard metrics:
transition across 3 categories, 13 metrics and 140+

indi b li 2021 1. Align with NRCan’s SREP 3. Berelevant, measurable, and
indicators (baseline year ). objectives and the net zero flexible, and focus on what
o " : : . emissions goal utilities can control & influence
Electric utilities play a critical role in enabling the transition to a clean energy future
by ensuring a reliable and sustainable supply of electricity from renewable sources 2. Measure performance against 4. Develop in collaboration with
while also meeting the needs of end users. Utilities plans, actions and abilities were best-in-class practices within utilities and other relevant
benchmarked across 140+ indicators that are deemed crucial to facilitate a clean Canada and abroad industry stakeholders
energy system that continues to be safe, affordable, and reliable, as well as
clean, resilient, and equitable.
1.1 1.2 1.3 1.4
n Clean Energy Supply Plannlng & Peagnmg to Clean Energy Procurement & Integration of Clean Corporate Leadership
Decarbonize the Grid Deployment Energy Supply
2.1 2.2 2.3 2.4 o5
a Modern Grid Enhanced Grid Planning DER Enablement & Visibility & Control Innovation & Emerging Climate Iiesilienc
& Management Integration Capabilities Technologies y
3.1 3.2 3.3 3.4
a Customers & Society Changing Customer Enabling Transport, Building Being Intentional About Aligning Actions &
Preferences & Industry Electrification Diversity, Equity & Inclusion Engagement
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2. Approach

Project Approach and Timeline

Developing the smart energy scorecard was an iterative, collaborative approach that involved the project team, an advisory

group and participating utilities.

Develop
Create Road &
Preliminary Forr.n &Engage Recruit Utilities Consult Utilities reate Roadmap Refine Data Present Results
Advisory Group Collect Data
Scorecard
* Develop Form advisory Host information Gather input to Create utility * Address data Present
preliminary group and webinar refine scorecard roadmap questions preliminary
scorgcard and gather input on Invite electric Consult on data Collect * Refine scorecard results
metrics project and utilities across collection scorecard inputs inputs Create summary
approach Canada process & supporting + Generate utility report & custom
18 utilities (2 utility documents scores utility reports
enrolled workshops) 12 final utilities
Jul - Sep 2022 Sep 2022 Oct 2022 Nov 2022 - Jan 2023 Feb - Mar 2023 April 2023

Data for each indicator was provided by the utilities through a standardized data request form. Dunsky reviewed utility inputs for
quality and consistency and assigned a score for each indicator against a pre-determined scoring grid. All 144 indicators are

outlined in the appendix, along with scores and weights.
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Approach

Overview of benchmarked utilities

The project team aimed to attract up to 20 utilities that represented the diversity across Canada in terms of utility size, type,
ownership, and geography, clean vs not-so-clean grids and regulatory/policy environments. We summarize the targets set
out at the beginning of the project and what was achieved. Additional comparisons are made on the following page.

Target Achieved

« 18 utilities expressed interest

« 12 electric utilities completed the scorecard
e 4 small (<100K customers)

e 4 medium (100K - 500K)

* 4 large (>500K)

* 4 vertically integrated utilites

A range of utility types * 1 Transmission & Distribution (T&D) utility
7 distribution-only utilities

Up to 20 electric utilities

Focus on small, but include a range of utility
sizes

* 3 crown corporations

. cinall
A range of ownership structures, including 6 municipally owned

indigenous owned * 3 privately owned

» 0indigenous owned (one initially enrolled but could not complete the process due to resource
constraints)

* West (1 BC)

* Prairie (3 AB, 2 SK)

« Central (4 ON, 1 QC)

« Atlantic (1 NB)

Geographic spread
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2. Approach

Overview of benchmarked utilities

Six provinces Twelve utilities serving close to 7.5 million customers (presented West to East)

Provincial Electricity Market

) Utility Type Ownership Nb. of customers Retail Clean grid ¢/kWh'
2 Enova
. Fortis BC ﬁ g '}I{ ﬁ 2 2 Regulated retail . 11.4
FORTIS BC ;"':ﬁ\FgEgNTO ﬁiggunzs ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'}I{ ﬁ & & & Competitive . 19.9
g -}Ic m - Competitive . 19.9
‘}I{ mm ‘ Competitive . 19.9
________________________________________________ o T
BC AB SK ® ‘;I{ m P9 Regulated retail ‘ 16.5
) .
ON QC IR g ‘}I{ bl ‘ & & Regulated retail ‘ 16.5
ke m 22 Hybrid . 13.9
NB R o oo ST
= e ° ‘
eroon [T Rt e S rybrd @ =
Y Hydro | ey ~ T T TTTTT T Tmoommmooomoooooooo P
7 " ki SaskPower \>%. Québec Py & = Hybrid ® -~
gggg oweanng our future Q ________________________________________________ ._ _ _;_ _; ___________________________________________
Energie NB Power ‘}{ m & &b &b Hybrid . 13.9
ﬁ % ‘}I{ Eed & & & Regulated retail . 7.6
1 Electricity rates. Source for pricing data: Hydro-Québec, Comparison of Electricity
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Approach

This scorecard comes with several caveats

It is not a complete picture of Canadian utilities. \While it covers 12 utilities from 6
jurisdictions of various sizes and ownership types, which collectively serve around 7.5
million customer accounts, it was not designed to be a representative sample.

Scores represent 2021 data, to the best of utilities’ and SGIN's abilities. Utility plans,
actions and contexts may have evolved since then, and will be captured in future
scorecards.

Data was reviewed with care, but some limitations apply. Data for certain
indicators or utilities was difficult to obtain, due to its confidential nature, or to varying
definitions across organizations and jurisdictions. Dunsky exercised judgement to
assign scores and, in some cases, modified utilities’ self-ratings to ensure consistent
scoring across all entities.

Utilities face different contexts and cannot be compared one-to-one, given
differences in sizes, jurisdictions, ownership type, etc. Several utilities do not control
their own generation assets or other factors that may influence their score. The
scorecard is most useful when used as a tool to support utilities’ own engagement and
learning with their internal and external stakeholders and does not purely measure
‘performance’.

O dunsky  siemens June
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3. Scorecard Results

Aggregate Results

Canadian electric utilities are at varying

stages of preparedness for the energy 300
transition.

Aspirational
While no utility achieves aspirational Performer

A . 250
performance, three utilities are recognized as 239

top performers demonstrating leadership 210 e

across all three categories (Clean Energy Performer

Supply, Modern Grid and Customers & 200
Society).

196
166 e

Most utilities fall within the middle of the band. e 153 149 144 Moderate

o ' ‘ Performer
In many cases, utilities' actions are constrained 122 117
by the boundaries of their regulatory and/or
policy environment. 100 91

77

While the overall score is important,
understanding how utilities scored across .
A . 50 Developing
indicators that contributed to the total score Performer
tells a more complete story. \We discuss this
in more detail next.
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3. Scorecard Results

Results by Category

There are 100 total possible points in each category and a different utility
takes the top spot across each of the three major categories.

Category 1: Clean Energy Supply Category 2: Modern Grid Category 3: Customers and Society
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3. Scorecard Results

Clean Energy Supply: Overview

11 1.2 1.3
. R . 14
n Clean Energy Su pply Planning & Pemgnmg to Clean Energy Procurement & Integration of Clean Corporate Leadership
Decarbonize the Grid Deployment Energy Supply

Planning, procuring and deploying clean energy is key to the clean
energy transition. The current share of clean energy, the pace and
approach to further decarbonize and corporate leadership is critical to
transform our electricity sector to net zero by 2050.

Under Clean Energy Supply, we assess utilities on the following:

1.1. Planning & Designing to 1.3 Integration of Clean Energy
Decarbonize the Grid. Explicit clean Supply. Where ancillary markets exist, do
energy commitments, the depth of those  clean energy resources have access to
commitments, the timeframe to achieve ancillary services payments and what are
them, and if utilities have a utility DER interconnection times and
comprehensive plan to do it. processes.

1.2 Clean Energy Procurement & 1.4 Corporate Leadership. Leadership,
Deployment. Utilities’ current share of transparency, and accountability needed
non-emitting supply and procurements to facilitate the transition.

for clean energy
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3. Scorecard Results

n Clean Energy Supply

POINTS AVAILABLE 35

Hydro Québet

Fortis BC
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o
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1. Source: I[ESO accessed at https://www.ieso.ca/en/Sector-
Participants/Resource-Acquisition-and-Contracts/Long-Term-RFP-
and-Expedited-Process In 2017, gas- and oil-fired generation was
4% of Ontario's electricity supply. By 2022, that figure reached
10.4%. Nuclear declined from 63% to 53.7% while Hydro Wind and
Solar only increased from 33% to 36.3%. Source: [ESO accessed at
https://www.ieso.ca/en/Power-Data/Supply-Overview/Transmission-
Connected-Generation..

1.1 PLANNING & DESIGNING TO DECARBONIZE THE GRID

Utilities and their partners (e.g., system operators, provincial government) have a key role in developing
robust and actionable visions for a decarbonized grid. To achieve our net zero goals we need provinces,
territories and regulators to set clear direction and for utilities to align their plans with net-zero pathways.

+ Clean grid goals are more often set provincially than at
the utility level. Three out of four provinces with carbon
emitting generation resources have established
decarbonization goals. Ontario is the exception: despite
having a relatively clean grid, it is the only province that
has not committed to maintaining existing and/or further
decreasing its grid carbon intensity in the coming years.
Ontario is now soliciting bids for new gas-fired power
plants when several nuclear stations will be refurbished. If
it proceeds, this will be Ontario’s biggest increase in gas-
fired generation in over a decade.’

+ Declared clean grid goals vary substantially. Alberta
aims for 30% by 2030, Saskatchewan 40% by 2030, and
New Brunswick 100% by 2035. The federal Clean
Electricity Regulation requiring 100% non-emitting
generation by 2035 thus represents a considerable
acceleration for some provinces. BC's and Québec's grids

are already 99% clean, with plans to decarbonize
remaining remote generation. While remote microgrids
make up a small amount of production, they can be
challenging to decarbonize.

As of 2021, several participating utilities had
undertaken preliminary assessments of net-zero
pathways, but most had yet to put together
comprehensive plans (budgeted and timed) to achieve
their targets. In at least one case, a plan was in
development (expected 2023), and in other cases plans
existed for initial steps without covering the whole
transition. Two of the three provinces with clean grid goals
were on or above track towards meeting them (Alberta
and New Brunswick). Only Saskatchewan was slightly short
of its target, due to construction delays resulting from the
covid-19 pandemic.

SASKATOON LIGHT & POWER: Despite having limited control over provincial generation, the City of Saskatoon, which owns Saskatoon
Light & Power, has developed a comprehensive implementation plan, Alternative Currents, for a low-emission energy transition, with
specific actions and timelines to promote local baseload and distributed generation, storage, energy efficiency, and other measures.
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3. Scorecard Results

n Clean Energy Supply 1.2 CLEAN ENERGY PROCUREMENT & DEPLOYMENT

A clean energy future requires the transformation of a utility’s total retail energy supply, changes to energy

POINTS AVAILABLE /39 procurements and actions to reduce barriers to clean energy technology deployment.

Hydro Québec _ S | *  Most sampled utilities do not directly control others (ON, SK) had released some dedicated
' generation and are thus dependent on the state of renewable procurements. Only AB had not posted
Fortis BC o e . . . .
the provincial grid. Large, vertically integrated crown dedicated renewable procurements, though several
Toronto Hydro corporations like Hydro-Québec, New Brunswick Power projects were nonetheless under way.

and SaskPower constitute the exception.

i
M
tn
(18]

«  Asof 2021, a small majority of utilities were

21 *  The share of non-emitting generation varied widely proactively undertaking actions that reduce or
across Canada, from 99% in BC and Québec, to 80- remove barriers to the deployment of clean
90% in New Brunswick and Ontario, and 15-25% in technologies. This includes seven of 12 utilities of
[ p ] Saskatchewan and Alberta. The associated grid various types, sizes, and regions. Actions include forms
= emission intensities accordingly also varied greatly. of information-sharing (e.g., feeder lists, developer
Utilities with significant share of non-emitting resources manuals, hosting capacity maps, customer costing
from legacy hydro and nuclear power had a natural frameworks), integrated approaches to
advantage. interconnections (such as a ‘Power Generation Partners
Program’ to accompany clients through the journey),
ui *+  Procurement strategies for renewable energy and transmission investments to increase the
<>( generation varied from targeted to agnostic. Half the interconnection potential. The remaining five utilities
' reviewed jurisdictions (BC, NB and QC) exclusively reported no facilitating actions, beyond minimal
18 procured renewable generation capacity, while two regulatory requirements.
HYDRO-QUEBEC: Hydro-Québec’s own generation projects and procurement opportunities are exclusively for renewable energy - some
! See http://news.hydroquebec.com/en/press-releases/1815/hydro- exclusively for wind power, other for any type of renewable generation. Moreover, it has laid out a plan to decarbonize 80% of remote,
;‘&;ﬁfad‘es’a’maior’m”esmne’in’the’decarbonizaﬁon’Of"tS’Oﬁ’EHd’ diesel-powered microgrids by 2030, through a combination of transmission lines and distributed generation and storage.!
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3. Scorecard Results

n Clean Energy Supply

POINTSAVAILABLE 15

Toronto Hydro

—
o

FortisAlberta

Essex Powerlines Corp m

AVE I I
(o ] —
0] o o o

1.3 INTEGRATION OF CLEAN ENERGY SUPPLY

As the penetration of intermittent renewables increase, procurement mechanisms and ancillary services
market designs and rules may need to be modified. Additionally, streamlining and improving interconnection
procedures will increase efficiencies and allow utilities to process more large-scale renewable
interconnection requests, and accommodate newer and more complex systems.

Canada is still “behind” in general with only one utility
obtaining more than 50% of the points in this metric.

Access to ancillary services payments for distributed
energy resources (DERs) is limited. As of 2021, no utility
reported full access to ancillary services payments for clean
and distributed energy resources. Such access was under
consideration in the deregulated electricity markets
(Alberta, Ontario), but its future remained unclear in other
jurisdictions, which mostly do not operate through market
mechanisms and include ancillary services on an ad hoc
basis, if at all.

The typical time to approve interconnection requests
for large-scale renewable projects (>5 MW) was half a
year or less, once correct documentation is submitted, and
payment received. This period covers the part of the
process within utilities’ control (e.g., conducting a
connection impact assessment) and usually varies

depending on project size and regional requirements.
Time to commission a project may be substantially longer,
influenced by parties other than the utility. Of note, half of
the reviewed utilities had not yet experienced any or
enough large-scale renewable project requests to
determine a ‘typical time'.

As of 2021, only a third of utilities were undertaking or
planning steps to improve/streamline large-scale
interconnection processes. Steps include undertaking
customer journey mapping exercises, sharing
documentation (e.g., hosting capacity maps,
interconnection requirements), and engaging with
developers. The remaining utilities were not undertaking or
facilitating steps, mostly because they were not expecting
large-scale interconnections in their service territory.

in its’ markets.

ONTARIO: Clean distributed energy resources (e.g., storage, distributed generation, demand response) have partial access to some
IESO markets for ancillary services, such as operating reserves. The IESO is working with stakeholders to further enable DER participation
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3. Scorecard Results

n Clean Energy Supply 1.4 CORPORATE LEADERSHIP

In addition to decarbonizing the grid and supporting customers, utilities will need to make the clean energy transition a
POINTS AVAILABLE 15 core mandate within their organization and culture. This includes leading by example to decarbonize corporate
buildings and operations, linking executive compensation to carbon-reduction goals, and being accountable through
_ transparent tracking and reporting.
Fortis BC

+ Corporate emission reduction targets and plans have and another three had interim decarbonization targets
Toronto Hydro become an industry standard. As of 2021, all but one without any net zero commitment. Finally, four utilities
Hydro Québec utility had a corporate sustainability plan and/or (mostly small) had not declared their decarbonization
initiatives, but the nature of the plans vary widely. ambitions, though some have pursued isolated initiatives
Several plans - mostly of smaller utilities - focused on to reduce their carbon footprint.

isolated initiatives, such as employee days, safety training,
local outreach, headquarter efficiency measures, etc. Some * Three quarters of utilities had a public sustainability

larger utilities had comprehensive environmental, report to track their progress and accountability.
governance and social (ESG) objectives related to their However, as with plans, the quality of reporting varied
environmental impact, human resources practices, etc. Of widely, ranging from general brochures about

note, some medium-sized utilities had comprehensive sustainability initiatives to consistent and comprehensive
plans due to their links to a larger parent entity (e.g., tracking and reporting on the indicators laid out in the
municipality or large corporation). corporate sustainability plan. Few utilities resorted to

independent verification and reporting of their progress.

-+ Asof 2021, two thirds of utilities had targets in place
i related to the decarbonization of their own operations * Only two utilities have tied executive performance and

(e.g., buildings, fleet), but the target years and depths compensation to the achievement of corporate
vary. The most ambitious utility aimed to be net zero by decarbonization objectives, and none to grid
8 2030, while another targeted 2040, three targeted 2050, decarbonization. See leader spotlight for an example.

FORTIS BC: At FortisBC, sustainability performance measures for annual incentive purposes focus on climate, people, and reliability. In
2022, the weighting of climate will increase to 40% from 30%, and long-term incentive plans will include a measure associated with
reducing corporate carbon emissions for all executives.
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3. Scorecard Results

Clean Energy Supply: Additional Spotlights

FORTIS BC: Fortis BC's 2021 Long Term Electric Resource Plan
(LTERP) aligns with BC’s environmental goals and ensures
consistency with provincial energy policies and objectives.

11 1.2 1.3
. A : . 1.4
n Clean Energy Supply Planning & Pemgnmg to Clean Energy Procurement & Integration of Clean Corporate Leadership
Decarbonize the Grid Deployment Energy Supply

TORONTO HYDRO: Toronto Hydro executives are eligible for performance-
based compensation tied to corporate objectives. Two of these objectives

aim at managing climate related risks and opportunities: Building Emissions
Reduction and Fleet Electrification.
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3. Scorecard Results

Modern Grid: Overview

2.1 2.2 2.3 2.4
c . . : S . . 2.5
a Modern Gnd Enhanced Grid Planning DER Enablement & Visibility & .C.ontrol Innovation & Emerglng Climate Resiliency
& Management Integration Capabilities Technologies

A modern, smart, and dynamic grid is crucial to enable utilities to decarbonize the
grid, enable greater electrification, prepare for climate impacts, and respond to
shifting customer needs and preferences. This will require advanced grid
capabilities, planning and operations, greater visibility and control, and a
willingness to innovate.

Under Modern Grid, we assess utilities on the following:

2.1 Enhanced Grid Planning & 2.3 Visibility & Control Capabilities.
Management. Efforts to modernize or Current AMI coverage and capabilities,
enhance load forecasting tools and planning  deployment of DERMS, SCADA, and ADMS.
processes. 2.4 Innovation & Emerging Technologies.
2.2 DER Enablement & Integration. The Funding and/or spending on innovation,
portion of peak demand/system capacity research and innovative pilots.

represented by Demand Response (DR),
share of energy savings from energy
efficiency, how utilities are valuing Non-Wires
Alternatives (NWAs), and whether utilities
have a formalized DER strategy and/or
roadmap.

2.5 Climate Resiliency. Actions taken to
fortify the grid to protect critical infrastructure
and/or services during extreme climate
events.
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3. Scorecard Results

n Modern Grid

POINTS AVAILABLE 20

Hydro Québec 18

Essex Powerlines Corp 18
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Toronto Hydro
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" Some Ontario utilities pointed to the [ESO’s 2019 report
about “Structural Options for Ontario’s Electricity System in
a High-DER Future”, see https://ieso.ca/Sector-

Participants/IESO-News/2019/06/ETNO-releases-report-on-

2.1 ENHANCED GRID PLANNING & MANAGEMENT

Grid planning must evolve to manage a complex mix of diverse, distributed and intermittent resources, and
address increasingly localized grid challenges. This includes updating load forecasting practices to enhance
their granularity and ultimately may require reframing utilities’ roles, from one-directional to bidirectional

operators.

+ As of 2021, all but one utility were modernizing or
enhancing their load forecasting tools and
processes to account for renewable growth, climate
change, and/or vehicle electrification. Several utilities
were working with consultants and specialized service
providers. Some utilities reported facing challenges
calibrating existing studies and tools to their local
contexts and customers.

+ Three quarters of utilities had DER forecasting
capabilities. Of these, two thirds relied on basic, top-
down forecasts, with only three utilities - including at
least one small utility - using bottom-up or advanced
modelling to forecast DER adoption.

* Most load forecasts were at the system level and on
an annual or seasonal basis, but two utilities -
including at least one small utility - generated load

forecasts that are both localized (at the bus level) and
on a year-round, hourly basis ("8760", for the number of
hours in a year) to capture the increased pressure on
their distribution systems.

Half of assessed utilities were actively updating
their operational model in the context of the energy
transition, for instance by developing a “Grid
Transformation Roadmap”. The other half had not laid
out a comprehensive plan as of 2021." Moreover, only
two utilities were explicitly planning changes to their
business model, such as transitioning to a Distribution
System Operator (DSO) model - see leader spotlight for
an example.

ESSEX POWERLINES CORP.: Essex implemented advanced temporal and spatial forecasting capabilities providing year-round hourly
load forecasts. Moreover, their SmartMAP application, connected to their main dashboard, detects EV's and DER enhancing visibility of
localized network impacts. Essex’s 2021 application to the IESO Grid Innovation Fund outlines a roadmap to transform into a DSO.

system-options-in-a-high-DER-future.
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3. Scorecard Results

2.2 DER ENABLEMENT & INTEGRATION

a Modern Grid

POINTS AVAILABLE 35

Toronto Hydro 22

Oakville Hydro 20

1 Data for Canada from Efficiency Canada’s 2022 Canadian Energy Efficiency
Scorecard (data for 2021), and for the United States from the ACEEE State
Energy Efficiency Scorecard: 2021 Progress Report, p.17 (data for 2020).

To support the transition, utilities will need to integrate more DERs, consider non-wires alternatives (NWAs),
address peak demand and system capacity, incorporate energy efficiency (EE) and demand response (DR)
initiatives, streamline and improve DER interconnection processes, and manage the distribution system.

* Few utilities - principally vertically integrated crown
corporations - had a mandate for delivering EE and
DR programs and savings. In several provinces, public
agencies or system operators administer programs, if
any. Scores here are thus based on provincial savings
as a percentage of domestic electricity sales (GWh) or
annual peak demand (MW). Savings were highest in
ON (0.75% of sales, 7.5% of peak) and QC (0.75% of
sales, 4.5% of peak), followed by SK for peak savings
(2%) and by AB, NB and BC for energy savings (0.5-
0.6% of sales). By contrast, leading American states
achieve over 2% of sales in savings.'

« Asof 2021, no utility had developed a
comprehensive process for valuing DERs as NWAs.
Half had conducted preliminary research, for instance
developed an "NWA staff toolkit” or “DER Value
Registry”, or reviewed approaches in other jurisdictions.
The other half had not yet undertaken any steps.

* No utility used DERs for ancillary services. Two
utilities in deregulated markets (AB, ON) were awaiting

regulatory enablement to do so, while one large utility
was running pilots (black start, frequency regulation).

Two thirds of utilities had a DER strategy or
roadmap, though the level of detail varied from
basic documents to comprehensive, costed plans.
Some DER strategies were integrated into a wider
transformation vision (e.g., a grid modernization
roadmap). The remaining third of utilities - of various
sizes - had no formal plan or strategy related to DERs.

Interconnection processes and timings for small-to-
medium renewable projects varied across and
within jurisdictions, with no harmonized steps.
Timelines range from 14 days to 3 years (avg of 150
days) for medium-scale projects of 10 kW to 5 MW, and
from 1 day (automatic approval) to 365 days (avg 61
days) for small projects below 10 kW. Two thirds of
utilities were actively working to reduce these times.
Measures include distributed generation maps,
customer journey maps, restricted feeder lists,
developer manuals and outreach.

OAKUVILLE HYDRO: Oakville Hydro's distribution plan was reviewed by third party consultants to assess DER/NWA opportunities as
alternatives to planned grid investments. Additionally, all 12 micro-embedded generation facilities added to the local grid in 2021 were

connected within planned timelines.
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3. Scorecard Results

a Modern Grid 2.3 VISIBILITY & CONTROL CAPABILITIES

To effectively and safely operate increasingly diversified grids, utilities need an advanced understanding of
assets’ locations and capabilities. This requires enhanced visibility and control capabilities, using software
solutions (e.g., AMI, ADMS, SCADA), and distribution automation.

POINTS AVAILABLE 20

Toronto Hydro
EPCOR

Hydro Québec
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AMI deployment is very advanced across Canada.
As of 2021, all but two utilities had deployed AMils to
90+% of customers. Both remaining utilities were
planning mass deployment, although a global
microchips shortage slowed plans in one case.

Just over half of utilities leverage AMI capabilities
beyond basic metering, such as two-way control (e.g.,
remote disconnection), outage detection, power
quality analysis, energy theft detection, etc. The
remainder of utilities had either metering-only
capabilities or did not have AMls.

Only two utilities had deployed DER Management
Systems (DERMS), with two other utilities in advanced

with some using funding from Natural Resources
Canada (NRCan) to support DERMS deployment.

All except one (small) utility had deployed a
Supervisory Control and Data Acquisition (SCADA)
system as of 2021 or were about to do so. Some
utilities had deployed SCADA for their transmission
system only and were only about to deploy it at the
distribution level.

Three quarters of utilities had deployed an
Advanced Distribution Management System
(ADMS) as of 2021 or were about to do so. Only three
utilities had no ADMS or short-term plans to deploy
one, ranging across different provinces and size

. I">'I planning stages. Utilities using or considering DERMS categories. Moreover, several utilities of various sizes
< were more likely to be large. Utilities were primarily have recently deployed Fault Location Isolation and
drawing on DERMS from external service providers, Service Restoration (FLISR) technology.
13

EPCOR: Over 99.9% of customers have AMI, and EPCOR has deployed ADMS, SCADA, and DERMS. The DERMS was supported by
NRCan funding in 2018 and was being tested with the integration of E.L. Smith solar farm and a Battery Energy Storage System (BESS).
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3. Scorecard Results

a Modern Grid 2.4 INNOVATION & EMERGING TECHNOLOGIES

Innovation, deployment of new technologies, strategic investments and collaboration with external partners

POINTS AVAILABLE 15 will be needed to overcome today’s challenges and achieve net zero by 2050.

+ Two thirds of utilities had dedicated envelopes for » All but two utilities demonstrated practical
innovation and research in 2021, with a third applications of their investments into visibility and
spending more than 1% of revenue, another third less control capabilities, such as improved geographic
than 1%, and the final third unable to provide a figure information systems (GIS), data and enterprise
as costs were distributed across multiple budget lines analytics, system interoperability (GIS, ADMS, SCADA,
and not earmarked for “innovation” specifically. AMI), DER mapping, or outage management (see

leader spotlights). However, the value of these

applications could rarely be quantified.

Hydro Québec

§8

Toronto Hydro

—
—

Enova Power

=
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+ Large utilities are more likely to afford dedicated
research and innovation budgets (e.g., Hydro
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Québec's research division), but one medium and one + All but one utility were running innovative

small utility also had large innovation budgets. Several
are leveraging innovation funding, such as the IESO's

Smart Innovation Fund, or NRCan's smart grid funding.

* All but two utilities had a dedicated innovation
resource team or staff member. Innovation is
sometimes, but not always, explicitly part of the role
description, with one utility for instance describing its
Grid Transformation Team as its innovation lead. The
two remaining utilities noted they pursue innovation in
a cross-cutting way, without a designated resource.

pilots/projects as of 2021, with innovation defined
relative to their context. Initiatives include process
innovations (robotic process automation, data
visualization tools), program innovations (EV demand
response pilot, smart water heater pilots),
organizational innovations (transitioning towards an
integrated distribution system operator role), and
asset-based innovations (mobile battery energy storage
system, use of optical ground wire as both transmission
neutral wire and internet cable).

ENOVA POWER: Enova established an Innovation and Business Transformation department and created a Manager of Innovation
position. A formal innovation strategy is under development and an additional resource is planned to assist advance innovation and new
technologies. Already, the implementation of a Fault Location Isolation and Service Restoration (FLISR) technology led to a 33 percent
decrease in Customer Minutes of Interruption in 2021 for residents in Waterloo, Woolwich and Wellesley.
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3. Scorecard Results

E) Modern Grid 2.5 CLIMATE RESILIENCY

As our climate changes, utilities will need to anticipate, plan for and mitigate impacts to critical infrastructure
that can affect their ability to deliver safe and reliable service. Utilities’ must also consider their exposure to
climate risk, which could impact their financial risk rating.

POINTSAVAILABLE 10

| 7

Oazkville Hydro

+ Asof 2021, three quarters of utilities were pursuing comprehensive plan, such as the “Climate Adaptation
Hydro Québec several actions to protect critical infrastructure and and Management Plan” or the “Climate Change
FortisAlberta services during extreme climate events. Actions Adaptation Roadmap” developed by one medium and
include developing a climate adaptation and one large utility, respectively.

management plan, setting up a storm operations
center, reducing vegetation risk, modifying pole design
to withstand more extreme or frequent weather events
(ice storm, fires, floods), modifying materials
(composite poles, stainless steel transformers),
oversizing equipment, funding battery storage in
remote areas, etc. One (large) utility cited its ISO
14001:2015 certification in this regard, as well as using
the Public Infrastructure Engineering Vulnerability
Committee Protocol developed by Engineers Canada.

* Moreover, only a third of utilities explicitly consider
climate change scenarios in their planning
processes. \While several utilities report on climate
change risks and some consider climate change in
weather forecasts (wind, rain), only four utilities (one
small, one medium, two large) have incorporated

|

—
wn

scenario analysis into their planning. The most

elaborate analyses were undertaken by utilities which

have made an organizational commitment to analyse

and report risks against global standards, for instance

» However, initiatives are rarely part of an integrated Fortis BC and FortisAlberta (see leader spotlight).
plan. Only a few utilities have developed a

|

i | s

AVE. I
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FORTISALBERTA: A Task-Force on Climate-Related Financial Disclosures (TCFD) report was completed in 2021. The TCFD analyzed four
climate scenarios and their possible impacts (transition, physical climate risks). FortisAlberta has since developed asset management
programs to build grid resiliency (e.g., Wildfire Risk Mitigation Plan with specific actions).
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3. Scorecard Results

Modern Grid: Additional Spotlights

EQUS REA: Since 2018, EQUS REA has deployed a next generation Ultra-Rural Radio Frequency
mesh network of advanced metering infrastructure to automate meter readings, and support the
increased penetration of renewable energy sources, EV charging stations, and storage systems. The
project aims to address challenges associated with serving rural customers while improving
response times and repairs to outages. Separately, EQUS inaugurated a new near net-zero facility in
Innisfail in 2020, which incorporates a solar array and a 15-kilowatt battery.

2.1 2.2 2.3 24
. . . R, . . 2.5
a Modern Grid Enhanced Grid Planning DER Enablernent & Visibility & 90ntro| Innovation & En.'nergmg Climate Resiliency
& Management Integration Capabilities Technologies

NB POWER: NB Power is taking several climate resiliency actions to protect critical infrastructure
and/or services. For example, both transmission and distribution have right of way line widening
programs to reduce vegetation risks, transmission line designs consider expected weather events,
and distribution line standards ensure structure designs do not exceed 75% of structure strength (to
provide buffer for ice loading, etc.). Salt contamination zones due to potential flooding are defined,
and special design considerations and materials are used in these areas.

Composite poles are being implemented through pilots in 2023.
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3. Scorecard Results

Customers & Society: Overview

3.1 3.2 33 34
a Customers & Society Changing Customer Enabling Transport, Building Being Intentional About Aligning Actions &
Preferences & Industry Electrification Diversity, Equity & Inclusion Engagement

Electrification presents a significant economic opportunity for Canada'’s
electric utilities. New technologies and platforms are increasing customers
ability to participate in the energy transition and utilities can play an
important role to educate, engage and enable customers to electrify their
buildings, transportation and industry. Comprehensive and meaningful
stakeholder engagement must be part of the process to inform all
decisions, empower customers, obtain support and buy-in and ensure a just
and equitable transition.

Under Customers & Society, we assess utilities on the following:

3.1 Changing Customer Preferences. 3.3 Being Intentional About Diversity,
Digital platforms, rate-based solutions, and  Equity & Inclusion. Diversity, equity and
awareness, education and energy services. inclusion goals and actions to ensure a diverse

and inclusive workforce and mitigate impacts

.2 Enabling Ti ion, Buildi
3.2 Enabling Transportation, Building & to vulnerable populations.

Industrial Electrification. Comprehensive

electrification strategies and initiatives to 3.4 Aligning Actions & Engagement.
catalyze transportation, buildings and Alignment, strategic partnerships and
industrial electrification. collaboration to facilitate the transformation
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3. Scorecard Results

a Customers & Society

POINTS AVAILABLE 25

Hydro Québec | 22
roriesc MR
NB Power 16

! The Green Button initiative is an industry-led effort that aims to provide utility
customers with easy and secure access to their energy usage informationin a
consumer-friendly format for electricity, natural gas, and water usage.

3.1 CHANGING CUSTOMER PREFERENCES

Utilities have an important role to play in raising awareness and empowering their customers to participate
in the clean energy transition. This includes offering tailored products and services that enhance customer

experience.

+  Asof 2021, most utilities offered portals that

allowed customers to view their consumption, but
less than half offered additional support to help
customers to act on the data. Only four utilities offered
digital engagement tools to support energy efficiency
and building energy benchmarking, such as Home
Energy Reports, Energy Star Portfolio Manager, Green
Button," or an online rebate marketplace.

+  Canada was split in terms of dynamic pricing, with

half the reviewed jurisdictions/utilities offering it. All
Ontario utilities as well as two other utilities offered
dynamic pricing. The other six utilities had yet to
introduce rate-based solutions or investigate cost-drivers
that could influence consumer behavior.

. All utilities worked to build awareness and educate

customers on the clean energy transition. All offered
basic education to engage customers, such as dedicated

webpages for EVs, DERs and/or energy saving tips,
media campaigns, bill inserts and tools/resources (e.g.,
developer manuals). One leading utility offered
information in multiple languages and established an
Indigenous customer care center. In one jurisdiction,
utilities flagged that they had filed regulatory requests to
support education initiatives but were denied.

Half the utilities were delivering services and
solutions to remove barriers to increased
electrification and efficiency. Solutions included
incentive programs for EVs and building efficiency,
investments in charging infrastructure, renewable
subscription services for commercial and industrial
customers to buy renewable energy certificates to
support their own carbon reduction targets, heat pump
and smart thermostat programs. Some utilities were
working with clean tech companies and seeking external
funding to explore, pilot and/or design new initiatives
(e.g., renewable generators, energy storage systems).

NB POWER: NB Power offers personalized energy management and peer-to-peer comparisons (e.g., Home Energy Reports and Energy
Start Portfolio Manager). NB Power also launched new initiatives (e.g., Beat the Peak campaign and EV charging rebates) and is

developing others, including a clean energy rate.
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3. Scorecard Results

a Customers & Society

POINTSAVAILABLE 15

Hydro Québec
Fortis BC

Toronto Hydro

3.2 ENABLING TRANSPORT, BUILDING AND INDUSTRY ELECTRIFICATION

As the grid decarbonizes, utilities should help to enable transportation, buildings and industrial
electrification. To do so effectively requires careful planning and thoughtful discussion to identify and

maximize opportunities.

*  Only half the utilities had developed electrification

strategies, and only two had done soin a
comprehensive multi-sector way. One utility had
centered its strategic plan on enabling the electrification
of the local economy, while another had developed a
climate action plan that considers the role of the utility in
supporting actions, like electrification, that combat
climate change and spur equitable economic growth.
Four other utilities had draft electrification strategies and
the remaining six utilities had no plan as of 2021.

*  Most utilities were undertaking actions to enable
electrification, but often in a siloed or ad hoc manner.

Nine utilities offered programs or services to catalyze
electrification, for instance dedicated account managers

supporting large customers with building or transport
electrification, or pilot projects related to EV smart
charging or tariffs. Of the nine utilities with services, four
focused on electrification in only one sector (e.g.,
transportation or buildings), rather than across multiple.

Electrification in certain sectors is challenging, and
several utilities are pursuing hybrid approaches. One
utility is partnering with a gas utility to encourage a dual-
fuel approach for peak demand management along with
a dual-energy rate. Another is investigating hybrid
systems while focusing on decarbonizing the gas supply
for thermal applications.

HYDRO-QUEBEC: A key pillar in Hydro Québec’s 2020-2024 Strategic Plan is to Electrify Quebec. Hydro Quebec subsidiaries (EVLO, Hilo,
Cléo) offer energy storage, smart energy management and transportation electrification solutions that help reduce GHG emissions, while
generating economic spin-offs and collective wealth across the company and society.

SGIN UTILITY SCORECARD 45



3. Scorecard Results

a Customers & Society

POINTS AVAILABLE 25

Forts 5C

SaskPower

&

Toronto Hydro

!
0
= M =

AVE.

all

10

1 See https://electricityhr.ca/

2 The state of New York requires that 20% of any energy efficiency
investments through the utilities be directed to the LMI market segment. For
the 2017-21 District of Columbia program cycle, low-income spending
requirement was 20% of expenditures. See Subramanian, S., W. Berg, E.
Cooper, M. Waite, B. Jennings, A. Hoffmeister, and B. Fadie. 2022 State
Energy Efficiency Scorecard. Washington, DC: ACEEE.
www.aceee.org/research-report/u2206.

3.3 BEING INTENTIONAL ABOUT DIVERSITY, EQUITY & INCLUSION

The energy transition could disproportionately impact vulnerable communities unless utilities actively assess
and consider the community impacts and prioritize and entrench equity in all decisions. Currently, Canada’s
electricity workforce has lower representation of women, BIPOC (black, indigenous and people of color),
persons with disabilities, 2SLGBTQI+, and newcomers than what is reflected in the general population.’
Establishing diversity, equity and inclusion (DEI) goals and actions, setting targets and tracking progress are
necessary to create a diverse and inclusive workforce and to ensure a fair, just and equitable transition for all.

As of 2021, all but one utility had some kind of
workplace DEI policy or strategy - but only five were
comprehensive, with baselines, representation targets,
training, and dedicated DEl communications. Four
utilities were signatories to the Leadership Accord on
Diversity, Equity and Inclusion developed by Electricity
Human Resources Canada, making a public commitment
to advance, integrate and prioritize DEI. Others have
achieved or are pursuing the Canadian Council of
Aboriginal Business (CCAB) Progressive Aboriginal
Relations (PAR) certification. The remaining half of utilities
had only draft/basic plans, or no plan at all.

Community-wide DEI strategies, goals and targets
were less common or clear, and there were few
mechanisms to track progress and impacts. Only one
utility had a comprehensive strategy. Eight utilities

offered underserved community programs (e.g., low-
income, First Nations, multifamily, small business), with
programs ranging from self-install energy saving kits to
comprehensive turnkey solutions at zero upfront costs.
Several utilities did not offer programs, but not always for
lack of desire: one utility’s regulatory application for a
"Low Income Energy Efficiency Initiative” was rejected.

None of the benchmarked utilities or provinces spent
20+% of their Demand-Side Management (DSM)
portfolio budgets on programs for vulnerable sectors
in 2021. Leading utilities in other jurisdictions have
committed or been mandated to allocate 20% of DSM
portfolio spend towards low-income programs.3 This
recognizes that different levels of investment and types of
services and supports are needed to achieve the same
outcomes for those most vulnerable.

SASKPOWER: SaskPower has a robust Diversity & Inclusion Strategy, which outlines numerous initiatives, such as Advancing Women in
Leadership and Trades, Indigenous Employees Network, Pride Employee Resource Group, Employees with Disabilities Network, Cultural
Diversity Group, Women's Resource Group; and PowerGen (leadership development network) It also outlines a communications and

tracking plan.
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3. Scorecard Results

a Customers & Society

3.4 ALIGNING ACTIONS AND ENGAGEMENT

25

POINTS AVAILABLE

Fortis BC

Toronto Hydro

Hydro Québec

Aligning goals and conducting comprehensive engagement with a wide range of stakeholder groups is
needed to ensure success. Engagement must be proactive, iterative and inclusive around key topics (e.g.,
clean energy, modern grid, electrification). This will help utilities to understand stakeholder needs and
motivations; identify challenges, innovative solutions, and potential partnership opportunities; support
decisions, and obtain buy-in for new investments and approaches required to meet net zero goals.

Only three utilities completely aligned with
government climate ambition, while seven were
partially or indirectly aligned. There is large alignment
by nature at utilities owned by provincial and municipal
governments in Canada. In most cases, a municipality is
the sole shareholder, and three utilities are crown
corporations. Utilities that received lower scores in this
metric are in jurisdictions that have noticeably lower GHG
emissions objectives and no regulator and utility
mandates. Utilities need clear direction from governments,
regulators and system operators to focus planning and
investments on net-zero pathways and expand their efforts
beyond maintaining and decarbonizing the grid to
increasing clean-electricity economy-wide energy use.

Utilities are increasingly proactive in collaborating
with other stakeholders, such as local and provincial
governments, energy efficiency organizations, electricity
systems operators and regulators to advocate for and
advance clean energy, grid modernization and
electrification. While all utilities had integrated resource
planning engagement processes, only four had
comprehensive engagement plans specific to the energy
transition. Leading utilities had robust public
relations/engagement and policy teams to proactively and
deliberately engage on climate, regional planning and
electrification. Five utilities only had a draft or basic
engagement plan, while two had no plan.

TORONTO HYDRO: Toronto Hydro is working with the IESO on pilots and participates in numerous stakeholder sessions about the
energy transition, DERs, NWAs, and regional planning process with other utilities. Toronto Hydro also works closely with the City of
Toronto; Toronto Hydro's Climate Action Plan that details how they can support the City's Net Zero Strategy.
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3. Scorecard Results

Customers & Society: Additional Spotlights

ONTARIO: All Ontario utilities offered time-of-use and tiered pricing. Price signals charge higher
rates during peak periods and lower rates at off-peak hours to encourage customers to reduce their
consumption and lower electricity costs by shifting their usage to lower price periods. Tiered pricing
charges customers higher prices when consuming more.

A new ultra-low overnight rate was introduced in Ontario in 2023 for customers that use more
electricity at night, including shift workers, those that heat their home or charge their electric
vehicles at night to save money when peak demand is lower.

1.1 1.2 1.3 1.4
a Customers & Society Changing Customer Enabling Transport, Building Being Intentional About Aligning Actions &
Preferences & Industry Electrification Diversity, Equity & Inclusion Engagement

EPCOR: EPCOR’s 2021 comprehensive Environmental, Sustainability and Governance (ESG) Plan has
established workplace DEI commitments and reports on the organization’s progress. EPCOR has set
targets at all levels across the organization and achieved or came close to achieving them in 2021. For
example, the plan sets a Board Gender Diversity Target (at least 40% board are women), as well as an
Employee Ethics Training Target (100% of eligible employees trained every second year).

Although no targets were setin 2021, EPCOR also reports on Diverse and Representative Workforce
metrics (e.g., percentage of women, visible minorities, and women in senior leadership).
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3. Scorecard Results

Utilities” average scores can be influenced by size, how clean the
grid is, and ownership structure; however, these variables are not
always indicators of success. Each utility is demonstrating
leadership in various metrics and across the three main categories

Average score by size
(measured by number of customers)

300

Aspirational
Performer

» SIZE: Larger utilities tend to score more points, as they likely have 250
more financial and non-financial resources to plan, execute, innovate
and adopt best practices. However, some small utilities do well due to

a combination of local innovation, jurisdictional opportunities and 200 f:::atl; Perfor-rLOeF;
leveraging external funding sources. For example, one of the four score
small utilities achieves the fourth-best overall score. PN
Some small utilities
150

score as high or
higher than some
larger utilities

» GRID: Utilities in jurisdictions with cleaner grids score higher on
average. Those with already clean grids have a natural advantage in

the clean energy supply category; however, this trend also applied to Moderate
the two other dimensions (modern grid and customers & society). This 100 L:.'i%e Performer
may be because utilities with already-clean grids are able to devote l;C'o'rZ

attention elsewhere.

50
» OWNERSHIP: Crown corporations score highest on average, partly

driven by their size, followed by municipally owned utilities, some of Developing
which are small. These utilities are organically aligned with o Performer

government and community objectives. Small (<100K) Medium (<500k) Large (>500k)

Note: given the limited number of participating utilities, no statistically significant conclusions can be drawn about correlations or causations between performance and any utility characteristics.
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4. Key Takeaways & Considerations
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Executive Summary

Ten Key Insights from the Results

Canadian utilities have embarked on the energy transition journey. They recognize the climate emergency and have established plans to
INSIGHT 1 - G . ) » 1 .. .
reduce emissions. While utilities are at various stages in the transition, every benchmarked utility demonstrated leadership in certain areas.

More effort is needed. The pace and scale required to meet our net zero goals by 2050 and avoid the worst climate change impacts, requires
INSIGHT 2 greater leadership and ambition, comprehensive decarbonization and electrification strategies, detailed inclusive roadmaps, and the tools and
resources to act. The clock is ticking; without accelerated action, several actors will be challenged to achieve their targets.

Utilities are a diverse group, which must be considered when comparing scorecard results, opportunities and solutions. Utilities vary in
terms of size, structure, services, context, and control over their environment. We must recognize this diversity when interpreting the results and

INSIGHT 3 crafting policy and/or regulations that will affect utilities. Where possible, utilities and others can leverage diversity of thought and approaches
to adapt innovative solutions to their unique context. Jurisdictions with less clean grids will require substantial and coordinated support to
quickly live up to their own goals, and in some cases, even more ambitious federal targets.

Utilities are facing a massive transformation. An already complex electricity system is under greater pressure to continue to deliver safe,
INSIGHT 4 affordable and reliable electricity along with being clean, resilient and equitable. If not managed carefully, this transformation could leave some
groups - including some utilities and their communities - behind.

Utilities can't do it alone and current government commitments and regulatory structures have constrained some utilities. Government
and regulators must give utilities concrete climate targets, direction and support to guide their net-zero pathways. Utilities need latitude to

INSIGHT 5 implement needed action and support to make significant investments to balance DER integration, facilitate greater electrification and
resiliency, and enable customers to contribute to, and benefit from, the transition. In many cases, legislation and regulation needs to evolve to
enable utilities and financial support is needed to complement utility investment.
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Executive Summary

Ten Key Insights from the Results

Utilities need a comprehensive strategy that covers all three dimensions of this transition. All the scanned utilities are making progress
INSIGHT 6 and demonstrating leadership in certain areas, but more work is needed to effectively address and coordinate actions across all elements of the
clean energy transition.

Distribution-oriented utilities have historically not been the main drivers of grid innovation but will become increasingly important as
gateways for the integration of DERs into the grid. As such, utilities will require considerable support (policy, regulatory, financial,
technological) to increase deployment of, and leverage, DERs, including valuing DERs in ancillary services. Canada lags American and
European jurisdictions in enabling and leveraging distributed grid flexibility.

INSIGHT 7

Utilities are anchored in their communities and are thus valuable partners to relay information both ways. It will be important for utilities
to communicate messaging related to the energy transition to partners and customers and provide diverse services and solutions to help
customers participate in, and contribute to, the transformation. Vice-versa, utilities can communicate customer needs, expectations and
reactions to policy-makers to inform future policy.

INSIGHT 8

More attention needs to be paid to equity implications of the transition. Utilities are actively considering equity in the workplace to ensure
that it is diverse and inclusive, but internal action has not yet translated to community-wide equity impacts and strategies (e.g., several utilities
have set internal diversity targets and implemented actions, but most have yet to study community needs and establish comprehensive
strategies to measure and mitigate the transition’s impact on those most vulnerable).

INSIGHT 9

Ultimately, the clean energy transition presents a significant opportunity for electric utilities and society. Utilities' core service - deliver
INSIGHT 10 clean, safe, reliable and affordable electricity - is at the heart of the energy transition and set for significant growth. By becoming more
sustainable, resilient, and efficient, electric utilities can contribute to communities’ as well as to their own prosperity.
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4. Key Takeaways and Considerations

& Clean Energy Supply

AVERAGE SCORE High (80%+)

1.1 Planning & Designing /' 21
to Decarbonize the Grid 35

Most jurisdictions had varying clean
grid goals and timelines to achieve.
These are often set provincially
versus by utilities.

Without commitment and
accelerated action, several utilities
will be challenged to meet federal
clean energy regulations by 2035.
Ontario demonstrates that
procurements of fossil-based
resources will continue in the
absence of clean grid targets.

As of 2021, almost all participating
utilities have undertaken preliminary
net-zero pathway assessments;
however, few with clean grid goals
had outlined a comprehensive plan
to achieve these.

53/100

Mid (50-80%) Low (>50%)

1.2 Clean Energy Procurement 18
& Deployment 35

The share of provincial non-emitting
generation varies widely, ranging from 15%
to 99%. Jurisdictions with existing hydro and
nuclear power have a natural advantage.

Renewable energy procurement varies. While
half of provinces studied procured renewable
generation exclusively, 2 had some dedicated
renewable procurements, and 1 (AB) did not
earmark any.

Distribution utilities rely on the state of the
provincial grid with little control over the pace
or scale of grid decarbonization, which affects
scores (positively or negatively). However,
they are expected to play an increasingly
important role as a DER gateway into the grid.

Several utilities were pursuing initiatives to
reduce clean technology deployment barriers
like information-sharing, integrated
interconnection approaches, and
transmission investments.

Reviewed utilities are at different stages of their decarbonization journeys, levels of
commitment, degree of control over their supply and experience integrating
variable clean resources at scale. While some benefit from existing non-emitting
resources, others have only just begun the transition. Without bold leadership and
accountability, utilities may be challenged to meet their corporate and community
goals.

1.3 Integration of Clean
Energy Supply

Canada appears “behind” in this metric,
with a low average score.

Most benchmarked utilities had limited
to no experience with large-scale
renewable projects (> 5MW). For those
that did, approval times varied; thus, no
‘typical time’ could be established.
Utilities explored opportunities to
improve/streamline processes, for
instance through customer journey
mapping exercises.

DER access to ancillary services
payments remained limited across all
utilities in 2021. While some were
exploring how to integrate DERs into
ancillary services markets, regulatory or
market barriers remain.

1.4 Corporate Leadership

Corporate emission reduction targets
and plans have become the standard,
but the nature of plans vary. Smaller
utilities tended to focus on isolated
initiatives, while larger utilities had
more comprehensive environmental,
social and governance (ESG) plans
and objectives. However, the level of
accountability and quality of reporting
varied widely.

Most utilities had corporate
decarbonization targets for their own
buildings and fleet, but the target
depths and timeframe differs (e.g.,
net zero by 2030, 2040 or 2050).
Three have interim decarbonization
targets without a net zero
commitment and four (mostly small)
have none.

Tying executive performance and

compensation to clean grid goals is
limited across most utilities.
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4. Key Takeaways and Considerations

° Canadian utilities are in the process of upgrading their grids and grid capabilities.
B} Modern Grid

Most are following incremental pathways, with only a few pursuing transformational
visions. Overall, there remains a gap between the roadmaps, innovative pilots, and
control system investments, and the limited amount of actual DER enabled and

51/100

AVERAGE SCORE | High (80%+) | | Mid (50-80%) || Low (>50%) integrated.
2.1 Enhanced Grid 2.2 DER Enablement 2.3 Visibility & Control / 13 2.4 Innovation & 11 2.5 Climate Resilienc
Planning & Management & Integration Capabilities 20 Emerging Technologies 15 ’ y

* Modernizing load forecasting to
account for DERs, climate change,
and electrification was common.
External service providers, tools
and studies are useful, but must be
calibrated to local contexts.

*  Most utilities took a basic, top-
down approach to DER
forecasting, while leading utilities
used bottom-up or advanced
modelling to forecast adoption.

* Most load forecasts were at the
system level and seasonal; leading
load forecasts were localized (at
the bus level) and on a year-round,
hourly basis to better capture
distribution system impacts.

* Many utilities focused on changing
operational models in the context
of the energy transition; however
fewer are explicitly planning
changes to their business models.

Demand side management
(DSM) responsibilities vary.
Vertically integrated Crown
Corporations are typically
responsible for DSM.
Conversely, DSM was non-
existent in some provinces.

No utility had a comprehensive
process for valuing DERs as
NWAs.

DER access to ancillary services
markets was limited. A few
utilities were awaiting
regulatory approvals orinan
exploratory pilot phase.

Interconnection processes and
approval times for small-to-
medium renewable projects
varied widely across
jurisdictions. There are
opportunities to improve
and/or streamline.

Visibility and control capabilities
were advancing and expected
to continue to grow.

All but two utilities had
deployed AMls to 90+% of
customers. Most utilities had
access to AMI capabilities
beyond basic metering, such as
power quality analysis.

Similarly, most utilities had
deployed an Advanced
Distribution Management
System (ADMS) and Supervisory
Control and Data Acquisition
(SCADA) as of 2021.

Other systems like DER
Management Systems (DERMS)
and Fault Location Isolation and
Service Restoration (FLISR)
technology were less common
but growing.

Most utilities had dedicated
research and innovation
envelopes in 2021, and a
dedicated innovation team or
staff. A third were unable to
provide a figure as innovation
resources are distributed across
multiple budget lines.

Large utilities are more likely to
afford dedicated research and
innovation budgets, with some
allocating over 1% of overall
revenue to research and
development.

Running innovative pilots/
projects related to process,
automation, programs,
organization, and/or technology
was common in 2021, with
innovation defined relative to
their context (i.e., what is
innovative to one utility may not
be innovative to another).

* Most utilities were pursuing
actions to protect critical
infrastructure and services during
extreme climate events (e.g.,
Storm Operations Center,
funding battery storage in
remote areas, adding remote
sensing and control devices).

* However, initiatives were in many
cases siloed. Only some utilities
had comprehensive Climate
Adaptation and Management
Plans.

*  While several utilities report on
climate change risks and/or
consider climate change in
weather forecasts, few
considered explicit climate
change scenarios in their
planning processes, potentially
exposing them to greater
climate, operational and financial
risk
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E) Customers & Society

AVERAGE SCORE

High (80%+)

3.1 Changing Customer
Preferences

While basic digital platforms with consumption
and billing data are commonplace, tailored
customer reports that support action, such as
Home/Business Energy Reports, are offered by
only a few utilities.

There is partial penetration of dynamic pricing
(e.g., time of use, tiered pricing) to encourage
customers to reduce their consumption and
lower electricity costs.

All utilities delivered basic education and
awareness campaigns through traditional
channels, while leading utilities worked to
communicate more equitably (e.g., information
in multiple languages, Indigenous customer
care centers, hands-on customer support).

Half of utilities delivered solutions to remove
barriers, enable electrification and enhance
efficiency (e.g., incentives, charging
infrastructure investments, emerging
technology pilots). Several utilities’ efforts to
offer programs were stymied by regulators.

Mid (50-80%)

48/100

Low (>50%)

3.2 Enabling Transportation,
Building and Industrial
Electrification

Comprehensive multi-sector
electrification strategies are rare.
Only one utility has developed and
implemented a comprehensive
electrification strategy, and another
had a climate action plan.

Most utilities are helping to enable
electrification in various ways, but
often taking a siloed approach. Only
one had a coordinated, wholistic
approach that considers all sectors.

While greater electrification is
needed to meet our climate goals,
there are certain economic sectors
where electrification will be
challenging (at least in the near-
term), requiring a diverse portfolio of
solutions. A few utilities are
implementing and/or exploring dual
fuel approaches, dual-energy rates,
and hybrid systems in parallel with
decarbonizing the gas supply.

4. Key Takeaways and Considerations

Utilities are increasingly engaging with key stakeholders to transform the
electricity system. While few had developed comprehensive electrification
strategies, many had focused on electrification in specific sectors. Many utilities
considered equity within their organizations to varying degrees; vulnerable
community groups will need to be prioritized to ensure an equitable transition.

3.3 Being Intentional About
Diversity, Equity and Inclusion

+ Canada'’s electricity workforce has
lower representation of women, BIPOC
(black, indigenous and people of
colour), persons with disabilities,
2SLGBTQI+, and newcomers. While
some utilities had comprehensive
workplace DEl strategies and
initiatives, more work is needed to
breakdown systemic barriers and
create a diverse, inclusive workforce.

+  Community-wide DEIl strategies, goals
and targets were less common or
unclear. Accountability mechanisms to
track progress and impacts were
limited or non-existent.

* Spending on programs for vulnerable
and underrepresented communities
varied and was below other leading
North American jurisdictions that
mandate minimum budget allocations
for lower-income communities.

O dunsky  siemens June

3.4 Aligning Actions 16
and Engagement 25

There is large alignment by nature with
utilities owned by provincial and municipal
governments.

Utilities that received lower scores in this
metric are in jurisdictions that have
noticeably lower GHG emissions
objectives and no regulator or utility
mandates.

Utilities are increasingly proactive in
collaborating with key stakeholders to
advocate for, and/or advance the clean
energy transition; however, many do not
have comprehensive engagement plans
to guide the process.

Leading utilities had robust public
relations/engagement and policy teams to
proactively and deliberately engage on
clean energy and electrification.
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4. Key Takeaways and Considerations

Considerations

The clean energy transformation requires collaboration and cooperation across stakeholders. Each has a unique role to play in promoting the adoption of cleaner energy
sources and transitioning towards a sustainable energy future. We outline key considerations for utilities, SGIN, and government, regulators and system operators.

A * Participating utilities can use their scorecard results to inform internal discussion, diagnosis, planning and prioritization, as well as to engage
= external partners whose support is needed for progress, including regulators, governments, and others. They can also draw on the community
Utiliti of practice created by this initiative to share insights, good practices and lessons learned.
inities .

Other utilities in Canada can review this scorecard to situate themselves, obtain guidance for their own transition and consider participating in
future scorecards.

O * SGIN should publicize the scorecard to promote its takeaways as well as awareness of the smart utility concept.
O * Phase B of this initiative - the Maturity Model - will support select participating utilities to build on their scorecard results and improve their
specific capabilities.
» Phase C of this initiative - the Knowledge Hub - will make smart energy benchmarking trends, and good practices available to a broader

SGIN audience, such as other utilities across Canada as well as policy makers, regulators, system operators, and service providers.
* SGIN intends to repeat the scorecard to monitor progress from existing utilities and include additional utilities. Future scorecards should
include indigenous and northern utilities, and may consider other relevant metrics (e.g., cybersecurity).
@ « Governments can use this scorecard to help inform energy- and climate-policies, regulations and goals. They must guide, support, and as

needed aid utilities in undertaking necessary actions, as well as support research and public engagement.
Government, ° Regulators ensure that utilities comply with government policies and regulations. They can use the scorecard to set regulatory frameworks and
observe the impact on utilities’ abilities to accelerate the energy transition. Regulatory innovations are needed to enable required investments,
accelerate the adoption of new technologies, processes, tariffs and programs, and ensure that no one is left behind.
and System « System operators can use this scorecard to pinpoint barriers to the integration of DERs and intermittent generation assets into the grid and
Operators wholesale markets. They play key roles in outlining clear standards and pathways for decarbonization, and in some cases, in implementing
demand response and demand side management programs.

Regulators,
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5. Appendix -
Individual Utility Scorecard Results
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Category 1: Clean Energy Supply

] Total
ID Sub Metric Points’

Metric 1.1: Planning and Designing to Decarbonize the Grid

1.1.1  Does the utility or their partners have clean grid goals (e.g., the Clean Energy Standard or similar clean energy penetration targets)? 5.0
1.1.2  What is the depth of the clean energy supply target (as % of MWh energy delivered)? 5.0
1.1.3  What is the timeframe to reach their clean energy supply target? 5.0
1.1.4 Does the utility have a clear roadmap to achieve its targets? 10.0
1.1.5 Has the utility followed through with their clean energy supply plan and commitments? 10.0

Metric 1.2: Clean Energy Procurement & Deployment

1.2.1  What s the current share of clean energy (in % of MWh energy delivered) on the grid? 7.5

1.2.2  Whatis the current grid emission intensity (for MWh energy delivered)? 7.5

123 Has the utility or their partners released procurement opportunities and/or developed projects (if the utility builds its own generation) 10.0
o exclusively for non-emitting resources? '

124 Has the utility demonstrated actions that reduce or remove barriers to the deployment of clean technologies (e.g., energy storage or 10.0
- distributed energy resources)? '

1. Total points may not add up due to rounding.
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Appendix - Individual Utility Scorecard Results

Category 1: Clean Energy Supply

. Total

ID Sub Metric Points"
Metric 1.3: Integration of Clean Energy Supply

131 Do clean resources have access to ancillary services payment to promote their use across all grid services such as through the utility, parent 50

e company, market, etc.? :

1.3.2  What s the typical time for interconnection approval of large-scale renewable projects (5>MW)? 5.0

1.3.3 Isthe utility taking steps to improve/streamline its interconnection process of large-scale renewable projects (5>MW)? 5.0
Metric 1.4: Corporate Leadership

1.4.1 Does the utility have a corporate sustainability plan and/or initiatives (e.g., ESG plan)? 3.8

1.4.2 Does the utility have a corporate commitment to become carbon neutral in its own operations? 3.8

1.4.3 Are executives' compensation tied to a reduction in carbon emissions of clean energy supply and/or corporate operations? 3.8

1.4.4 Does the utility have a public corporate sustainability report to track progress and accountability? 3.8

1. Total points may not add up due to rounding.
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Appendix - Individual Utility Scorecard Results

Category 2: Modern Grid

. Total

ID Sub Metric Points"
Metric 2.1: Enhance Grid Planning & Management
2.1.1 Is the utility modernizing or enhancing load forecasting tools and planning processes (e.g., IRPs, IDPs)? 5.0
2.1.2 Does the utility have DER forecasting capabilities? 5.0
2.1.3 Atwhat level of granularity does the utility load forecast/planning consider the impacts of electrification/ decarbonization on load growth? 5.0
214 Does the utility have a plan, feasibility study, or assessment to consider whether changes to its business and operation model is warranted 50

" (e.g, DSO)? )
Metric 2.2: DER Enablement & Integration
2.2.1 What portion of peak demand/system capacity is represented by DR? 7.0
2.2.2 What was the average share of annual energy savings provided by energy efficiency initiatives in the utility's service area? 7.0
2.2.3 Has the utility determined the value or a process for valuing DERs as NWAs? 6.0
2.2.4 s the utility considering DERs for ancillary services? 2.0
2.2.5 Does the utility have a formalized DER strategy and/or roadmap? 4.0
2.2.6 What s the typical time for interconnection approval for medium-scale renewable projects (10kW to SMW)? 3.0
2.2.7 What s the typical time for interconnection approval for small-scale renewable projects (<10kW)? 3.0
208 s the utility taking steps to improve/streamline its interconnection process for small-scale (<10kW) and/or medium-scale (10kW to 5MW) 30

renewable projects?
1. Total points may not add up due to rounding.
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Appendix - Individual Utility Scorecard Results

Category 2: Modern Grid

. Total
ID Sub Metric Points’
Metric 2.3: Visibility and Control Capabilities
2.3.1  What s the current coverage of AMIs (% of total costumer coverage)? 4.0
239 What capability does the utility have access using AMIs? (ex:, remote reading, connect/disconnect, outage detection, system voltage 40
"~ monitoring, loT, etc.) ]
2.3.3 Hasthe utility deployed DERMS? 4.0
2.3.4 Hasthe utility deployed SCADA? 4.0
2.3.5 Hasthe utility deployed ADMS? 4.0
Metric 2.4: Innovation and Emerging Technologies
24 How much is the utility funding and/or spending on innovation and research (as % of overall revenue)? 38
o (innovation is defined as outside of BAU) ’
2.4.2 Hasthe utility demonstrated applications of their investment under Visibility and Control Capabilities (AMIs, DERMs, ADMs, etc.)? 3.8
2.4.3 s the utility running innovative pilots/projects? 3.8
2.4.4  Does the utility have an innovation resource (team or person)? 3.8
Metric 2.5: Climate Resiliency
2.5.1  What actions are being taken to harden the grid to protect critical infrastructure and/or services during extreme climate events? 5.0
2.5.2 Isclimate change included in the forecasts for the utility's planning process? 5.0

1. Total points may not add up due to rounding.
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Appendix - Individual Utility Scorecard Results

Category 3: Customers and Society

b i Total
ID Sub Metric Points’
Metric 3.1: Changing Customer Preferences
3.1.1 Isthe utility leveraging digital platforms to engage customers? 6.3
3.1.2 lIsthe utility offering rate-based solutions to encourage and influence electrification and/or behaviour? 6.3
3.1.3 Isthe utility providing energy services and solutions to customers? 6.3
3.1.4 s the utility building awareness and educating its customers on clean energy issues/energy transition? 6.3
Metric 3.2: Enabling Transportation, Building, & Industrial Electrification
321 Has the utility or their partners developed and implemented comprehensive electrification strategies that sends a clear signal to investors on 125
" theincreasing need for decarbonization? '
3.2.2 Isthe utility or their partners catalyzing building (C&l and/or residential), transportation, and/or industrial process electrification? 12.5

1. Total points may not add up due to rounding.

O dunsky  siemens June SGIN UTILITY SCORECARD | 62



Appendix - Individual Utility Scorecard Results

Category 3: Customers and Society

. Total
ID Sub Metric Points’
Metric 3.3: Diversity, Equity & Inclusion Goals & Actions
3.3.1 Does the utility have a diversity, equity & inclusion (DEI) plan or is DEI considered during the planning/decision-making process? 6.3
332 s the utility actively engaging indigenous, low-income, or other under-served communities to ensure their voices are considered in the 6.3
" decision-making process for a clean energy transition? :
333 How much (as a share of total revenue) is the utility investing in electrification and/or distributed energy resources (DER) programs targeting 6.3
" indigenous, low-income, or other under-served communities? )
3.3.4 Does the utility promote diversity and inclusion in the workplace (reducing barriers and challenges for women, minorities groups, etc.)? 6.3
Metric 3.4: Aligned Actions and Engagement
341 Does the utility have a stakeholder engagement plan that addresses related topics (i.e., clean energy, grid modernization, IRP and IDP, 83
"7 electrification, regulatory requirements, etc.)? )
3.4.2 s the utility undertaking proactive efforts and/or supporting initiatives within or across jurisdictions to realize the clean energy transition? 8.3
3.4.3 Hasthe utility aligned its planning and investment decisions with governmental (provincial/municipal) climate ambitions? 8.3

1. Total points may not add up due to rounding.
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“NO DISCLAIMERS"” POLICY

This report was prepared by Dunsky Energy + Climate Advisors, an independent firm focused on the clean energy transition and committed to
quality, integrity and unbiased analysis and counsel. Our findings and recommendations are based on the best information available at the time
the work was conducted as well as our experts' professional judgment. Dunsky is proud to stand by our work.
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Disclaimer and confidentiality of information

When reviewing this report, we provide no opinion, attestation or other form of assurance with respect to our work or the information upon
which our work is based. We did not audit or otherwise verify the information supplied to us in connection with this work, from whatever source.
We are not lawyers; we did not provide legal advice when presenting our results. You should not act upon the information contained in this
publication without obtaining specific professional advice. No representation or warranty (express or implied) is given as to the accuracy or
completeness of the information contained in this publication, and, to the extent permitted by law, PricewaterhouseCoopers AG, its members,
employees and agents do not accept or assume any liability, responsibility or duty of care for any consequences of you or anyone else acting,
or refraining to act, in reliance on the information contained in this publication or for any decision based on it.
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Introduction and context

Toronto Hydro has an opportunity to elevate its ESG disclosure practices,
taking into consideration leading peer and stakeholder practices trends.

To inform its approach, a review has been conducted to help Toronto Hydro
better understand its overall ESG disclosure maturity, which included a current
state assessment and comparative analysis of disclosed leading practices,
including Toronto Hydro’s. Based on the assessment, a report has been
prepared to outline the results.

The objective of the assessment report is to:

« Summarize the assessment approach and ESG disclosure positioning
within Toronto Hydro; and,

* Understand Toronto Hydro’s overall disclosure maturity compared against
peers.
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How 1s Toronto Hydro currently positioned on ESG?

Purpose: We're committed to delivering excellent customer service, providing a safe and reliable supply of
electricity, and delivering long-term value to the City of Toronto.

Diversity and inclusion « Attraction, retention and engagement
» Talent development and training * Health and safety

« Data and systems driven
» Personalized, transparent interactions with
members and employees

» Board composition for good governance
Ethics and integrity

Product/service offerings innovation
Affordability programs

« Customer engagement
» Continuous improvements

* Fundraising
» Community partnerships

Employee volunteering
Education and sponsorships

* Robust, secure products and services

g + Risk management and data security
 Innovation in energy systems

* New technology investments
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CONFIDENTIAL

Data report approach

To conduct the analysis, a four-step process was undertaken as described in the table below:

Step 1 Step 2 Step 3

Identified current state of Toronto Assessed ESG disclosure Assessed Toronto Hydro’s

Hydro along with peer benchmarking program maturity and priority disclosure program maturity against
topics areas of Toronto Hydro peers and core stakeholders
and peers

Toronto Hydro was assessed through document ESG disclosure program maturity areas included: Assessed Toronto Hydro and peers’ and
review and interviews with its the sustainability 1. Corporate culture and policies stakeholders’ disclosed data against the following
group as well as key staff within Facilities and fleet, 2. Accountability scoring criteria:
Customer services, Conservation programs, 3. Strategy
Organizational effectiveness, Talent development, g ﬁ;‘?gfﬁ:ﬂce and review Scors | Maturity | Initiatives
InCIuding: 6 Reporting 0-1 Informal
e Joe Bile, Manager, Business Development ESG topics of focus included: 112 |Emerging
e Dave Clark, Director, Organizational G . .
. 1. Equity, diversity and inclusion
Effectiveness 2. Health and wellbeing
e Bryan Desouza, Manager, Supply Chain 3. Community and partnerships 21-3 | Structured
Services g ;I'a(;gnlt and tralir;jng
. . o naiginous relations
e Phil Genoway, Director, E, H & S 6. GHG emissions (including energy)
e Jen Grado, Manager, Large Customer and Key 7. Climate change 314 |Leading
Accounts 8. Resgurcg management (including land and
e Kees Homsma, Director, Facilities & Fleet slglerzliy) :
. 9. Waste 4.1-5 Strategic
e Jen Stulberg, Director, Talent Management 10.  Environmental compliance
. 11. Affordability and accessibility
Additionally, 11 sector peers and core stakeholders 12. Service reliability
(see page 14) were assessed through a desktop 13.  Customer service
comparative review to understand leading practices 14. Risk management
and priority areas of focus. 15. Ethics and integrity

16. Profitability
'
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DiSClOSIlI'e maturity anaIYSiS Overall disclosure maturity framework on

ESG management

We defined the key elements of the ESG maturity journey on a scale from 1 to 5 and
assessed Toronto Hydro’s performance against its competitive landscape to provide a
reference point for performance.

Alectra Inc.

Algonquin Power and Utilities Corp.

Consolidated Edison Inc. (ConEdison) B.
Duke Energy Corp.

Hydro One

Hydro Ottawa

Ontario Power Generation (OPG)

City of Toronto

Toronto Transit Commission C.
EPCOR
Enmax

A. Corporate culture and policies:

3. Structured

y

2. Emerging D. Programs:

y

Growth and transformation E. Performance monitoring and review:

1. Inf |
nrorma Competitive differentiation

Risk management F. Reporting:
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CONFIDENTIAL

Overall ESG maturity

For illustrative purposes only

Leading companies are scaling ESG to
deliver on cost and operating efficiency,
reputation and talent attraction, including
carbon and energy, waste, diversity and
skills development.

Toronto Hydro’s overall
disclosure ESG maturity ¢
demonstrates it is at a
“structured” level of
maturity. Many of its direct

Structured companies are formalizing
their ESG policies,setting priorities,
targets and programs. ESG is being
. integrated into their processes and they
- are building knowledge by pilot testing
a few priorities to demonstrate value.

Strategic companies
actively exploit the
“sustainability agenda”
throughout the entire
business model. Activities
are focused on finding

Informal and emerging
companies are embedding ESG
into their businesses, mainly

—

Value

peers, on average, are in

similar states of maturity. Creation

are on
the leading edge of ESG
program maturity and offer
lessons learned for
Toronto Hydro as it
advances to a leading
program.

focused on risk management,
regulatory compliance and
maintaining social license to
operate, including health and
safety, environmental
management, human rights,
labour etc.

Toronto

e

|
:
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Structured

Leading

Strategic

markets for sustainable
products and where
possible, pursuing premium
pricing and being seen as a
leader on ESG based on
value created for the
business and society.
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Overall ESG maturity

4.0
3.6 36 |
The graph shows a 30 33 32 5l wsam |
breakdown of the maturity 2.7 2.6 2.6 »
score of Toronto Hydro’s 2.0 '
overall disclosure ESG
program as compared to 10 14 1.3
its peers. 0.8
00 Toront Toronto. _” “L
ron ron

Note that Toronto Hydro Haropost T
performed above the Interview  Pre-Interview
average on policies,
accountability and _ _

rformance review 3.0 || Toronto Hydro Pre-Interview
pe : — ‘ B Toronto Hydro Post-Interview

_ _ - [ 7 " Peer Average
However, it fell behind the —
peer group on ESG 20 |
strategy and programs.
With disclosing more 1.0
information , the program
maturity would increase.
0.0 ] _ — = e S — —) E— — —
Policies Accountability ESG Strategic Priorities Programs Performance Review ESG Disclosures

PwC | Toronto Hydro — ESG Recommendations Report | Confidential and Proprietary 11

This report is confidential. The report is intended solely for use by the management of Toronto Hydro and is not intended or authorized for any other use or party. If any unauthorized party obtains this report, such party agrees that any use of the report, in whole or in part, is their sole responsibility and at their
sole and exclusive risk; that they may not rely on the report; that they do not acquire any rights as a result of such access and that PricewaterhouseCoopers LLP does not assume any duty, obligation, responsibility or liability to them



ESG disclosure program maturity: Peer best practices

ConEdison’s sustainability strategy has oversight from the
board and there is an ESG committee at the executive level.
Executive compensation is tied to key ESG KPIs (i.e., D&l)

Operational Excellence

Accountability

Our company made Newsweek’s list of America’s
most responsible companies. Newsweek honors
companies that are “good citizens and give back to

the communities they operate in.”

EPCOR has established and disclosed an ESG scorecard with

key performance measures, data and targets aligned to its
most material ESG factors and incentive-based pay.

TARGETS AND
2017 2018 2019 2020 COMMENTARY
Health and Safaty

S1 TOTAL RECORDABLE
INJURY FREQUIENCY
vyl wduet (

LOST-TIME INJURY
FREQUENCY

NENLoUS rEduction ir
time ineidants (LTIF

Algonquin Power discloses its approach to stakeholder
engagement, including how they engage, frequency, key
concerns raised, and how concerns are addressed.

Stakeholder engagement

Duke Energy discloses an annual ESG report aligned to
international standards, reports to various ESG raters, and
identifies links between disclosures and corporate strategy.

Global Reporting Initiative (GRI) Index

he G0 Sustamabifity R g oid 18 Of based tn His mosl 1ScEnt veTnons

s 25 of M 2020 and inclodes the Elactr secior Suppiement. Fo indeators, we rede

1 o7 other pudlhc documants

120, in coortimaton with aur 1t

Hydro One has established comprehensive ESG pillars and
priority areas, including accompanying goals.

People Planet Community

Prioritizs Prioritiza Priorities

3] Setdive = D) s statlishon wegets for U 3
Wliseg 2

3 Index
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The City of Toronto has established goals, targets and
programs to achieve its priority areas, outlined in its strategy
documents.

Net Zero Strategy

Toronto's Greenhouse Gas Emissions

Toronto's 2017 Greenhouse Gas Emissions Inventory
TransformTO Targets

TransformTO Goals

Reports & Updates

Community Engagement

Technical Scenario Modalling

CityInSight Visualization Toal

sole and exclusive risk; that they may not rely on the report; that they do not acquire any rights as a result of such access and that PricewaterhouseCoopers LLP does not assume any duty, obligation, responsibility or liability to them
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Peer ESG priority topics being disclosed

Importance to

Sector (% of peers) Toronto Hydro Approach

0 Human Capital (People)

Equity, Diversity and Inclusion 78% Diversity and Inclusion Plan, Recruitment and Selection policy
Health and Wellbeing 100% Occupational Health and Safety Policy
Community and Partnerships 56% Code of Conduct

Talent and Training 78% The Sustainability and Training Annual Plan
Indigenous Relations 33% none

e Environmental Stewardship (Planet)

GHG emissions (including Energy Management/Innovation) 78% Environmental Policy

Climate Change (Resilience/Adaptation) 78% Environmental Policy

Resource Management (Land and Biodiversity) 33% Environmental Policy, Vegetation Management Program
Waste 44% Code of Conduct, EHS Annual Plan
Environmental Compliance 44% Strong environmental compliance program, ie. ERP, ISO

e Responsible Business (Prosperity)

Affordability and Accessibility 89% Accessibility Policy
Service Reliability 89% Disaster Preparedness Management Program Policy; Rate Application
Customer Service 78% Customer Engagement Summary
Risk Management 78% Enterprise Risk Management Policy
Ethics and Integrity 56% Code of Conduct
Profitability 78% Celly e Ceineles
PwC | Toronto Hydro — ESG Data Report | Confidential and Proprietary 13
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ESG pillars performance

Human Capital

3.0
Toronto Hydro achieved a 20
structured level of overall 1.0
disclosure maturity in each 00

Toronto Hydro
Post-Interview

Environmental Stewardship

Toronto Hydro _
Pre-Interview

ESG pillar, which is at
average-levels amongst its

peers.
4.0
In review of ESG the pillar 3.0
areas as a whole, 2.0
and 16
scored at a leading
2 c 0.0
or differentiated level (see I _ Torono Hycro
page 13 and 14 for
definitions and detail) Responsible Business
amongst the peer and 3
stakeholder group.
2.0
1.0
0.0
Post-Interview Pre-Interview
PwC | Toronto Hydro — ESG Recommendations Report | Confidential and Proprietary 14

This report is confidential. The report is intended solely for use by the management of Toronto Hydro and is not intended or authorized for any other use or party. If any unauthorized party obtains this report, such party agrees that any use of the report, in whole or in part, is their sole responsibility and at their
sole and exclusive risk; that they may not rely on the report; that they do not acquire any rights as a result of such access and that PricewaterhouseCoopers LLP does not assume any duty, obligation, responsibility or liability to them



ESG focus area performance

Human Capital

4.0 | Toronto Hydro Pre-Interview
B Toronto Hydro Post-Interview
3.0 Peer Average
Toronto Hydro’s strongest ’o
areas, in terms of =
information disclosure, are 1.0
in talent and training and 00
eq u |ty enVi ron mental . Equity, Diversity and Inclusion Health and wellbeing Community and partnerships Talent and training Indigenous relations
compliance, service Environmental Stewardship
rellablllty, Customer SeI’ViCe 4.0 [ Toronto Hydro Pre-Interview
and risk management_ B Toronto Hydro Post-interview
3.0 _ Peer Average
Opportunities relate to 0
community and
partnerships, Indigenous 10 .. “ '
relations, and affordability 00
and aCCGSSIbIhty Where a ' GHG emissions Climate change Resource management Waste Compliance
higher level of effort and Responsible Business
peer fOCUS eXiStS. 25 [ Toronto Hydro Pre-Interview
20 B Toronto Hydro Post-interview
Peer Average
1.5
1.0
0.5
0.0

Affordability and accessibility  Service reliability Customer service Risk management Ethics and integrity Profitability
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Results

ESG topics are ranked based on importance to sector and level of effort for Toronto Hydro, informed from peer’s prioritization of topics and
Toronto Hydro’s rating in each of these areas.

_ Manage | Worth the work

@ .
S Indigenous Relations
I

L ]
Resource Management : Affordability and Accessibility
. : Equity, Diversity and Inclusion o

+ .

i ? :

= [ Maintain

[ Ethics and Integrity Service Reliability

3 ‘ Customer Service &

Waste Community and Partnerships : Climate Change Health and Wellbeing
L L] : L] L]
Profitabiti Risk M t
Environmental Compliance : rofitabiity I “HRaemes 2
: I s GHG emissions
]
L J

S Talent and Training

= .

—

Lower Importance to Sector Higher
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ESG focus areas: Peer best reporting practices

HydroOne tracks spend on Indigenous businesses and set targets for

20% of community investment to support Indigenous communities
and 3% to promote investment in Black communities.

We are committed to
increasing our Indigenous
procurement spend to
5% of the company’s
purchases of materials
and services by 2026.

While severel Indigenis cormmiunities closed their
borcacs 1o Visitor i orde &
F—ydm o repsctfully sctapt
satad nuthesrous public community engsgement

emcry snd meeings onlios. Post-SOVID-10, we will

™ SrigEgeTEn
whiich hag, in soms coses mude communication moes
wifcant. Howwver, we sl plan  contmue 1o Tocus on

e telitses wnd

PRV DT tUITIES 10 anhEToe G U

PRconnESting with Indigenaus communttes through
-Deracn mestings

wrposurn 2 COVID-19,

We fast-tracked $32.9Min
payments to 124 Indigenous
and small business suppliers
in Ontario.

ConEdison discloses against the TCFD recommendations and
has published its climate change and climate resilience and
adaptation implementation plans.

Our Climate Action
Commitment

We'e adopting a multi-pronged approach
to mitigate the impact of climate change.

LEARN MORE

Our Climate Change
Resiliency Plan

We're taking proactive steps to advance
energy resiflence In the face of dimate
change.

LEARN MORE

Algonquin Power provides education grants to eligible
employees and offers work flexibility programs.

Talent attraction
and retention

Talent attraction and

and on organiz:

@ I1s our tamily,
salves in

w our family

Enmax is conducting pilot projects to test programs to remove
barriers to energy access and affordability, delivering energy
saving kits to select households.

Duke Energy has disclosed a net zero by 2050 ambition and an
interim target of reducing CO2 emissions from electricity
generation by 50% by 2030 through its 2020 Climate Report.

ACHIEVING A NET
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City of Toronto incorporates ESG and climate change into its
new ERM framework and has implemented a climate change
risk management policy.
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Project

Executive Summary

THESL is currently progressing the use of Fault Location, Isolation, and Service Restoration (FLISR) and seeks to
move the deployment of automated FLISR, aka Auto-FLISR.

A six-week assessment was conducted to identify key aspects, risks and mitigations for the journey to Auto-FLISR. The
assessment also considered aspects of a high-level timeline for Auto-FLISR.

Key Conclusions

1. The deployment of Auto-FLISR will be a multi-year, multi-stakeholder undertaking and will require participation by
system operations, engineering and IT.

2. The planned manual FLISR evaluation pilot will serve to provide valuable insight and deployment risk mitigation for
Auto-FLISR.

3. Successful Auto-FLISR implementation will ensure continued safety of operation.

4. Auto-FLISR has delivered operational benefit to utilities using the technology.

5. Auto-FLISR performance objective of resolution in under one minute (the momentary criterion), is a stretch goal
impacted by various factors including circuit topology, communication latency, number of switching plans to be run,
and solution duration.
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Project

Overview

TRC Companies (TRC) started a six-week project on 22 May 2023, and completed 30 June 2023.

The intent of the assessment was to conduct a series of activities which would result in the development of a report as
an information and decision support tool.

The assessment was designed to allow for the following key areas of consideration:
» Potential timeline for the deployment of Auto-FLISR

» Risks relevant to the deployment of Auto-FLISR

* How risks may be mitigated

* Insights as to high-level cost impacts

The assessment process involved activities to provide insight to THESL's internal approach, consideration of the key
enabling technology (Oracle NMS), and lessons learned from other utilities who have progressed with Auto-FLISR
deployments.

TRC added to this its own expertise with Auto-FLISR and other utility solution deployments.
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Project

Methodology

TRC undertook the following activities:
« THESL data review

« THESL discovery meetings

« Utility benchmarking interviews

* Oracle interview

TRC identified various items which may impact the deployment of Auto-FLISR at THESL and grouped these into 10
categories which were then tracked to impact in the areas of Safety, Performance, Schedule, and Cost.

TRC produced a detailed report of their findings and this project briefing deck.
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Utility

Interviews

The following utilities were either interviewed or investigated as part of the utility benchmarking, with the following main themes:

* The deployment of Auto-FLISR will be a multi-year, multi-stakeholder undertaking and will require participation by system operations,
engineering and IT.

Data quality remains one of the most important dependencies to enable Auto-FLISR operation.

Change management was highlighted as key to Auto-FLISR acceptance.

» Schneider Electric ADMS Platform

* Auto-FLISR was taken offline in March 2023 due to an
operational fault.

+ Afive stage validation criteria on model fine tuning (Analysis
Ready — AR) was set for critical review of a feeder for Auto-FLISR
enablement.

OSI ADMS Platform

Data quality, particularly for SCADA keys, was considered critical
Consistency of procedure approach was key.

Established a test laboratory (8 devices) before deploying further.
Testing needs to cover failure modes and be very deliberate
around how Auto-FLISR fails.

OSI ADMS Platform

s Auto-FLISR objective is to improve SAIFI / SAIDI but
safety is another a priority

Focus on configurable functionality not customization.

SCADA data preparation is a key factor.

Established a specific Change Manager role for ADMS and then
Auto-FLISR acceptance.

. - has Oracle NMS but is not using it for any FLISR

operations at this time
engineering staff participated in an initial qualifying

+ Survalent ADMS Platform

* Alectra has had FLISR experience but has not transitioned to
Auto-FLISR

* No interview scheduled at this time

* Oracle has advised that _ has manual FLISR in
production on 200+ feeders but does not have Auto-FLISR
* No interview scheduled at this time

conversation
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Utility

Interviews

Currently on Oracle NMS 2.5
* Auto-FLISR ran for one year during which there were 30 Auto-
FLISR events which generally successfully operated.
» The original benefits hoped to gain from Auto-FLISR was
Auto-FLISR was disabled for several reasons:
+ SCADA issues giving either false positives on device
outages or RTU communications issues.
» Oracle upgrade from NMS 2.3 to 2.5 caused issues.
Oracle NMS 2.5 has many different elements to Oracle
NMS 2.3 including a different power flow engine, with
algorithm changes, and different processes for ingesting
data such as weather.
» SCADA system change from ACS to OSI
* Network areas re-defined to more identified as high fire
risk and so Auto-FLISR is not able to be used in these
areas

Currently on Oracle NMS 2.5

. . has been guided by the principle that Auto-FLISR should be
quicker while adhering to the controllers' established practices.

* On average, there were 1-2 SCADA controlled devices, excluding
the tie switch for early auto-FLISR adoption, and currently 2-3
SCADA controlled devices per feeder.

* The introduction of Auto-FLISR has notably improved reliability,
reducing fault response time from 10-30 minutes (manual) to less
than 1 minute. Though . has adjusted their momentary criteria
to 3 minutes recently, their aim remains a 1-minute operational
time. On average, the entire process took around 45 seconds,
with approximately 15-20 seconds allocated for fault detection,
demand scanning from NMS, and resolution time, along with an
additional 20-40 seconds for command issuance.

» Efforts have been dedicated to enhancing communications,
including upgrading device firmware and standardizing
configuration settings.

. . opted for a comprehensive deployment of auto-FLISR,
enabling its activation circuit-wide once the confidence period had
been successfully navigated.

» Scenarios warranting the disabling of auto-FLISR encompass live
Line work, bush fire days, and sensitive earth faults.

» The average turn around time for updating GIS model is 2 days.

* Auto-FLISR has been turned on even during “grey-sky”
conditions due to the outweighing benefits over associated risks.
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Oracle

Interview

Oracle provided for interview a team of subject matter expertise with knowledge of the THESL NMS deployment.
Below are the key points:

NMS 2.3 is nearing end of life and will move to limited support mode as of December 2024.
THESL's upgrade to NMS 2.6 is seen as more complex than the norm due to the high amount of customization of the platform.
Oracle has assessed that the level of effort necessary for the NMS 2.3 upgrade resembles that of a comprehensive re-
implementation. As a result, both Oracle and TRC have collaboratively reached a consensus on the projected upgrade timeframe,
which now spans from 24 to 36 months.
In NMS versions 2.3 and 2.5, the system experiences slowdowns or diverts additional resources to carry out computations within a
single thread. The assumption is that NMS 2.6, designed with multi-threading capabilities, is more efficient and capable of
simultaneous multitasking with less impact. It is important to emphasize that there exists a definite computational capacity, and the
system must be tailored to meet specific performance benchmarks.
The objective of 1-minute Auto-FLISR solutioning is a stretch objective and can be impacted by various factors:

« Circuit topology (# of feeders and devices),

* Device status validation time,

» Adjacency to and leveraging of other circuits as part of the solution,

« Post switching plan protection validation,

» Number of switching plans to be run,

« Forward forecasting time for which the switching plan is to solve
Oracle recommends expanded testing of use cases during the planned FLISR pilot to be able to learn and solve for various potential
issues.
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Auto-FLISR

Risk ltems

TRC identified various items which may impact the deployment of Auto-FLISR at THESL and grouped these into 10 categories which
were then tracked to impact in the areas of Safety, Performance, Schedule, and Cost.

These items are all expected to be encountered to some extent during the Auto-FLISR journey.

The 10 items of risk are as follows:

Auto-FLISR Performance — Solution expectations and how different factors impact the performance of Auto-FLISR

Dependency on NMS Upgrade — How NMS upgrade impacts the deployment of the Auto-FLISR (Operations and IT)

Data Quality — How data quality impacts Auto-FLISR performance and the ability to maintain the required data standard

NMS Product Gap — How well the core software does what THESL needs and extent to which additional unique coding is needed

Auto-FLISR Testing — Validating the FLISR switching models for each circuit and equipment operation

Standard Approaches to Work — How work process are aligned and simplified to allow for improved automation

Change Management / Acceptance — How will staff be impacted by Auto-FLISR and communication of benefits of automation

Operational Safety — How system operators and field crews safely work with automated controls

Cyber Security — Security of the technologies executing the automated control

0. Auto-FLISR Deployment Strategy — How will Auto-FLISR be rolled out to various circuits at different times and how will this be
coordinated

SPeNoaRWN=

The following slide provides a high-level view of their impact.
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Auto-FLISR

Risk Assessment

Level of
Potential 4

Impact

L M

Likelihood of Impact

v

10

Difficulty Impact
Risk Item of Performan
Mitigation Schedule Cost
Auto-FLISR
Performance

Dependency on NMS

Upgrade Medium

Data Quality

NMS Product Gap

Auto-FLISR Testing

Standard Approaches to

Work Medium

Change Management & Medium
Acceptance

Operational Safety Medium

Cyber Security Medium

Auto-FLISR Deployment Medium

Strategy
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FLISR

Operation Readiness Strategy

STAGE 1: STAGE 2: STAGE 3:
MANUAL FLISR 2.3 - EVALUATION MANUAL FLISR 2.6 - EVALUATION AUTO-FLISR

NMS 2.3 SCADA NMS 2.6 SCADA NMS 2.6 SCADA
I'@'I gg. I' 1 4_,?. I'@'I th.
NMS Upgrade
* NMS 2.3 FLISR module * NMS 2.6 FLISR module * NMS 2.6 FLISR module in
- THESL team validates FLISR - THESL team validates FLISR automatic mode
switching plan periodically, but switching plan periodically, but * NMS FLISR executes the switching
does not use it during system does not use it during system steps automatically with manual
operation operation intervention only when required
» Confidence period » Confidence period

IMPORTANT NOTES

+ These stages are those used by various utilities. Not all stages need to be taken and are provided as reference only
* An entry/exit criteria should be set to move between FLISR stages

«  System circuits may be in different FLISR stages

*  Procedures should be established for operating in various FLISR stages

Toronto Hydro




Auto-FLISR

Timeline

The following three slides provide a view of various timeline aspects:

Related Timeline

« This slide serves to provide a high-level context of when aspects relevant to Auto-FLISR enablement may be
expected to occur and therefore establish context for scheduling.

High-Level Timeline

« This slide provides a view of the high-level Auto-FLISR specific activities, their relationship and representative
timing for these activities.

Indicative Activities

» This slide provides a view of activities that may be expected to be conducted within the specific focus of the
technology deployment, their sequencing and potential timing.

Toronto Hydro




Auto-FLISR

Related Timeline

HONI Breaker Control —

Rate Case Filing | —

NMS 2.6 Upgrade e

Data Quality -]
Stches enoymen: NN
Switches Deployment

Activity Timeline 2023 2024 2025 2026 2027 2028 2029
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Auto-FLISR High-Level Timeline

— A Auto-FLISR Deployment Strategy + & Dependency on NMS Upgrade + AStandard Approaches to Work
_______________________________________________________________________________________________________ ,
FLISR Operational | :
| -
Readiness ! Y .
|, _ |
1 I i
! . 1
: ! :
ey I __________________________________________________________________________________
| Ch M t&
: ange Managemen
Change ! Acceptance
Management !
I
I
i Confidence Range
............ — 2 Y R R A
| | |
NMS Upgrade | “ 1E5 - ‘
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1 1
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I .
I A Cyber Security A NMS Product Gap & Auto-FLISR Testing
!
i | t
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----------------- |
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NMS Upgrade

Indicative Activities

Timeline
Procurement
L ']
Planning & . .
A Implementation Plan
Initiation 1 1
| | | |
Process Design
. Requirement Documentation
Discovery &
Blueprmtmg Functional & Technical Design
I_nfrastructure / Environment Build .
| | ||
NMS 2.6 Build
L | ]
Build v "
R1 System Confii;uration R2 System Configuration
M
R1 Unit / Functional / SIT R2 Unit / Functional / SIT

R1 Point to Point Testing
R2 Non-functional / Regression /
QA Performance Testing
R1 Non-functional / Regression / Performance Testing

NMS 2.6 R1 UAT NMS 2.6 R2 UAT
R1 Training R2 Training
Training & Change NMS 2.6 NMS 2.6
Change Management R1Go-Live R2 Go-llive
Management




Auto-FLISR

Items for Consideration

The following items will potentially impact the Auto-FLISR deployment and warrant further review. These items have
not formed part of the assessment.

Hydro One — Switch Ownership and Control

« Alarge population of circuit breakers on the THESL system are owned and controlled by Hydro One.
« This is potentially a significant complexity for the deployment of Auto-FLISR at THESL.

* Note — An interview is scheduled with Hydro One for June 30, 2023, to gain more insight.

Procedure Governance
« THESL'’s current operational performance has not been reviewed to establish a performance baseline for the Auto-
FLISR assessment.

Staffing and Skills
« The aptitude and training of the existing THESL staff in the context of a transition from a manual to an automated
operating environment have not been assessed.

Toronto Hydro
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1 Executive Summary

Toronto Hydro-Electric System Limited (THESL) owns and operates an electricity distribution system for the
city of Toronto. Its priority is delivering safe and reliable electrical power to about 787,000 customers in the
largest city in Canada. THESL's distribution represents approximately 18 percent of the electricity consumed
in the province of Ontario servicing residential, commercial, and industrial customers.

THESL is currently progressing the use of Fault Location, Isolation, and Service Restoration (FLISR) and seeks
to move the deployment of automated FLISR, aka Auto-FLISR.

THESL hired TRC Company (TRC) to conduct a six-week high level assessment of THESL’s journey to Auto-
FLISR with a focus on learnings from other utilities, expected benefits, potential timeline, and the significant
risks and potential mitigation of the risks.

During the course of the six weeks TRC conducted discovery interviews with THESL staff, benchmarked Auto-
FLISR experience with other utilities and interviewed THESL's key Auto-FLISR technology platform provider,
Oracle.

TRCs key findings fall into categories of impact: Safety, Performance, Schedule, and Cost.

Safety

Safety is key for utility operations. The key potential aspect of safety was identified as being the ability to
ensure that field crews and operators follow clear procedures to ensure that automated control is turned
off to switches associated with faults to which field crews are deployed. Utilities using Auto-FLISR see this
as controllable in the normal course of business practice, augmented by clear control status on the Auto-
FLISR system.

Performance

An important aspiration for THESL, and other Canadian utilities, is for Auto-FLISR to operate in under one
minute to meet the standard for an outage to be considered a momentary outage. Oracle noted this as a
challenging goal, with various factors that may impact this performance goal. Most of the Auto-FLISR
deployments benchmarked for performance are in US utilities where the standard for a momentary outage
is less than five minutes.

TRC has been unable to interview any utilities currently operating to the Auto-FLISR momentary objective of

one minute. Oracle has identified | | S » B ccting this objective. Initial
information and interview suggest that ||} I 2 2chieved this goal in a limited

fashion.

The performance of Auto-FLISR is influenced by various factors, some of which a utility has control while
others have more potential for variability. Factors such as the number of communicating controllable devices
on the electric network and the quality of data provided to the automated system are within the utility’s
control. The number and extent of outage events occurring due to, for example, extreme weather events at
any one time are out of the control of the utility. It is likely that achieving this timing goal will require a
simple switching plan which may result in fewer customers being returned to service overall and THESL will
likely have to make trade offs in performance preferences.
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Schedule

The deployment of Auto-FLISR at THESL will be a complex undertaking with many aspects contributing to
the final outcome. Foundational to the operation of Auto-FLISR will be the upgrade of the Oracle NMS
platform and moving this platform into the higher security operating environment. The platform will also be
upgraded to a high availability architecture to supply 5 x 9 reliability (system to be available 99.999% of the
time). Complicating this work is that THESL’s NMS is highly customized, meaning specific code has been
added for THESL rather than native system configuration being leveraged. If extensive customization is to be
applied to the upgrade, the already complex project can expect to be delayed beyond what may be
considered typical. Given what is mentioned above, the NMS upgrade should be acknowledged as a
multifaceted project with an estimated minimum duration of two years, with many dependencies on both
business operations and IT staff.

Integrating Auto-FLISR function testing and enablement as a separate work stream contributes to the
complexity of the NMS upgrade schedule. Notably, changes in power flow algorithms in NMS 2.6 might
necessitate further efforts in model tuning and data gathering. Additionally, achieving the desired 1-minute
target for Auto-FLISR function in NMS 2.6 will involve an iterative process of configuration work. Establishing
practical yet effective test exit criteria for Auto-FLISR function in the NMS 2.6 upgrade will be crucial in
managing these aspects.

The outcomes of the manual FLISR pilot project conducted in 2023 have the potential to inform the overall
schedule. The insights gained from the pilot, such as assessing data readiness, configuring FLISR settings in
NMS, and building operational confidence, will inform the design of the NMS 2.6 upgrade and the test
strategy for the Auto-FLISR module. These learnings will play a crucial role in shaping the subsequent stages
of development and deployment of the FLISR system, potentially leading to adjustments in the overall
timeline and implementation approach. Once the NMS platform upgrade is complete the transition to Auto-
FLISR for various substations can commence as soon as operator and field training, supported by appropriate
operating procedures are in place. It is common to deploy Auto-FLISR to select circuits to develop operational
confidence before wider deployment. Deployment will also be enhanced by further deployment of
communicating controllable field devices in support of switching optionality. THESL is currently in the
process of implementing an average of 2.5 SCADA controllable sectionalizing devices per feeder, which will
enable an initial level of FLISR performance. To mitigate impact to the rollout schedule of Auto-FLISR these
aspects should be planned well in advance of Auto-FLISR software platform go-live.

Cost

Feedback from other utilities has confirmed that the cost of the field equipment and communications is by
far the costliest aspect of an Auto-FLISR deployment, especially if a key objective is to have increased
switching optionality for effective fault mitigation. THESL's deployment of the NMS platform to the high
security and high availability environment can be expected to considerably increase cost to a typical software
upgrade.

Impactful Items

In this report we have also noted other potentially impactful items that could impact the Auto-FLISR
deployment, and which warrant further review. These are:

e Operation of Hydro One owned breakers.
e Procedure Control.

e Staffing and skills.
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Impactful Opportunity

While there is no specificindustry roadmap for an Auto-FLISR deployment, TRC believes that THESL’s planned
initial step of piloting a manual use of FLISR output from the existing NMS platform is an important
opportunity and should be conducted at depth including a wide set of potential use cases in the pilot. This
pilot, if conducted comprehensively with broad stakeholder engagement, has the potential to provide insight
which will either serve to mitigate or manage expectations for the overall Auto-FLISR deployment.

TRC recommends that the FLISR pilot be recognized as the most important initial step for the THESL Auto-
FLISR journey and that it is approached with suitable rigor, support, and transparency.
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2 Project Description

2.1 Scope Overview

The services of TRC were retained to conduct a six-week assessment of THESL’s journey to the deployment
of Auto-FLISR. The intent of this assessment was to conduct a series of activities which would result in the
development of this report as an information and decision support tool for THESL leadership when
considering Auto-FLISR.

The assessment was designed to allow for the following key areas of consideration: the potential timeline
for the deployment of Auto-FLISR, risk relevant to the deployment of Auto-FLISR, and how risks may be
mitigated. TRC has also provided insights as to high-level cost impacts from the deployment of Auto-FLISR,
which are provided in the appendix of this document.

The assessment process involved activities to provide insight to THESL’s internal approach, consideration of
the key enabling technology (Oracle NMS), and lessons learned from other utilities who have progressed
with Auto-FLISR deployments. TRC added to this its own expertise with Auto-FLISR and other utility solution
deployments.

2.2 Auto-FLISR Principles

As a level set and to provide context for the rest of the conversation in this document it is important to
provide a definition of Auto-FLISR and what may be considered reasonable expectations from the tool.

The central purpose of FLISR operations is to reduce the magnitude and time of any system outages
experienced by customers. This is done by identifying the location of a specific system fault, determining
how devices such as breakers, reclosers and tie-lines may be leveraged (switched) to isolate the impacted
fault area to the minimum number of customers, and to then execute a switching plan to return all other
customers to service as quickly as possible.

FLISR can be a broad term that encompasses various approaches and technologies used for fault
management and power restoration in distribution networks. Generally decentralized and centralized FLISR.

e Decentralized FLISR: FLISR systems leveraging intelligent electronic devices which have pre-defined
trigger rules to allow them to operate autonomously, and quickly. These devices are relatively simple to
configure and can be quickly to deploy. These systems typically operate in seconds and re-route power
and shed non-essential load under multi-contingency situations. These are not centrally coordinated for
optimized outcomes.

e Centralized FLISR: Centralized FLISR systems use SCADA-enabled switches and sensors located at key
points in the distribution system to detect an outage, locate the faulted area, isolate the fault, and
restore service to unfaulted areas. Some switching operations can be performed automatically
depending on the capabilities of the IEDs and sectionalizing devices, and the speed of SCADA system
communication.

While the decentralized FLISR can be said to be automated, the discussion of manual or automated
operations tends to focus on the centralized FLISR. In this context the manual and automated FLISR, aka
Auto-FLISR, are as follows:
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e Manual FLISR: This approach involves manual intervention by utility operators to execute switching
instructions determined by FLISR system to detect faults, locate their exact positions, isolate affected
sections, and restore power to customers. It involves the use of either SCADA controlled devices.

e Automatic FLISR: This approach involves a FLISR software system connected to the SCADA control
automatically locating the fault, solutioning to isolate the fault, executing switching actions to isolate
the faulted part of the feeder, and restoring power to healthy elements of the feeder without operator
intervention. This Auto-FLISR solution is generally able to execute with greater speed than the manual
FLISR approach.

It is assumed that THESL will seek to deploy a centralized automated FLISR solution.

Generally, the objectives of FLISR relate to electric utility service performance metrics such as System
Average Interruption Frequency Index (SAIFI) and System Average Interruption Duration Index (SAIDI).
Additionally, effective FLISR, automatic or manual, operations improve the efficiency of field trips in that
crews are directed to a narrowed potential location of the fault to be resolved and the opportunity to
dispatch crews with the correct equipment is increased.

There is also generally a particular focus on momentary versus sustained interruptions of supply. A
momentary interruption is the brief loss of power delivery caused by the opening and closing operation of
an interrupting device. In many jurisdictions a momentary interruption is defined as being less than five
minutes in duration. A sustained interruption is any interruption lasting longer than a momentary
interruption.

It should be noted that THESL and other Ontario utilities use the more rigorous one minute (60 seconds) as
the defined time period for a momentary interruption.

A momentary interruption is quite often able to be resolved with the operation of a recloser which is a switch
that automatically opens when a specific voltage change is detected and then tests the electrical line to
determine whether the trouble has been removed. If the problem was only temporary, say a brief tree
contact, then the recloser automatically resets itself (closes) and restores electrical power.

In the case of the recloser operation it is normally the case that the recloser is operating in isolation of other
components on the powerline (feeder) or circuit as a whole. The device may try multiple attempts, generally
two to three times, to reclose without any external control and only when it fails to be able to close does it
move to an open condition, or lock out, and send notification to the Supervisory Control and Data Acquisition
(SCADA) system of a sustained outage. Depending on the number of recloser attempts, the time to the lock
out stage can be up to 10 to 15 seconds based on peer utility interview results. Currently THESL is utilizing
one reclose attempt scheme with lock out stage under 1 sec but will be soon evaluating a multi-reclose
scheme (2 recloses instead of 1), with a projected lock out stage to be 4-5 seconds.

Once the lock out condition is received by the SCADA system it will need to be parsed to the Auto-FLISR
system, Oracle NMS in the case of THESL, and a FLISR solution determined. The speed at which the solution
can be impacted by many factors:

e The number of devices on the feeder which can potentially be operated.
e Whether device(s) are communicating as expected

o Communication can be impacted by various issues. Potential contributors include network
or connectivity latency, faulty hardware or equipment, power supply issues, incorrect
configuration or settings, software or firmware issues, and environmental factors.
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e The forward-looking duration of the switching solution (for example is the switching solving for 4 hours,
or 8 hours, or 12 hours).

e The quality of the data available to feed the solution calculation.

o Data quality includes the accuracy, completeness, and consistency of the data, across
diverse data sources. Data may include engineering data such as equipment capacity and
ratings, relay trip settings, customer energy use data; and operational data such as fault
target, breaker lockout status, and bus voltage.

e The compute capacity of the FLISR system and whether that compute capacity is under constraint at the
time
o Compute capacity constraints can be generated from such as a high demand for
FLISR/SCADA transactions due to multiple events occurring in parallel.

e The latency between any device communication and system pass-throughs such as security gateways.

o Compared to SCADA, the system response in NMS will be slower as it does not talk directly
to RTUs.

o [l breaker control may require signals to transit via more gateways which could result
in latency.

There are specific instances where Auto-FLISR will be restricted from running. Generally, these are instances
where field crews are preparing to work on the feeder and breaker protection is in place for the safety of
the field workers. There may also be different protocols applied during significant storm days.
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3 Methodology And Observations

3.1 Data Discovery

TRC provided THESL with an initial data discovery request which was designed to provide material from
which TRC could gain a foundational insight into THESL Auto-FLISR plans and current situation. THESL was
able to provide various data in the context of this data request from which TRC was able to gain a view of
THESL operations and technology approach to Auto-FLISR.

The initial data set, while high level, provided a view of how the control room is currently organized, how
switching is currently conducted, and the potential future switching approach. Also provided were swim lane
diagrams with representation of various technology projects relevant to the journey to Auto-FLISR, including
power flow related data cleansing, a manual FLISR pilot, alignment with Hydro One for breaker control, and
the Oracle NMS upgrade and testing.

This data set was augmented by the discovery meetings discussed in the next step.

3.2 THESL Discovery Meetings

In the initial project plan, it was intended that project workshops would be conducted with a broad
population of THESL staff, representing both operational and technology responsibilities. Potential
participants were identified during the kick-off phase of the project and a formal project kick-off briefing
was conducted for these participants.

In discussion with the project team, it was determined that the initial workshop would be conducted as a
discovery meeting with a key business operations lead, Ali Syed (Senior Manager — System Operations), and
a key technology lead, Frank Ning (NMS Solution Architect). Both were able to provide knowledge of the
current operational and technology aspects for switching operations and insight into the planned approach
for moving to Auto-FLISR at THESL.

In total three discovery calls were conducted with Ali and Frank, supported by members of the project team,
over a two-week period. Ali and Frank were able to provide clarity and context for the data discovery
material and insight as to the FLISR operations, objectives, and technology dependencies.

During the discovery calls the swim lane diagrams were advised to be initial, dates to be
developed/confirmed, and no formal project plans or regulatory filing documents in support of the approach
has been developed. It did become clear from the material and discussions that there are three anticipated
foundational aspects for THESL Auto-FLISR journey, the upgrade of the Oracle NMS 2.3 platform, the initial
target service area for Auto-FLISR is the area known as “the horseshoe,” and the field deployment target is
for an average of 2.5 Auto-FLISR capable switches per feeder.

3.2.1 Oracle NMS

The Oracle NMS 2.3 platform is currently staged in the corporate IT environment but accessible from
corporate environment. NMS 2.3 has control capability that THESL does not utilize due to security concern.
The intended upgraded is to Oracle NMS 2.6 combined with a re-build of the NMS platform in the secure
corporate environment to allow for SCADA control, and to deploy on a high availability architecture.

The objective of the high availability deployment is for the upgraded NMS platform to perform with three
nines reliability. According to THESL's latest design, this reliability criterion means that the system in
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qguestion will be available 99.96 percent of the time, which allows for less than 3 hours of downtime a year.
This is a substantial improvement compared to the previous downtime of approximately 56 hours per year.
The complexity of this system design requires the elimination of any single points of failure, the
establishment of reliable crossover to redundant systems, and the implementation of rigorous failure
detection measures. These approaches are typical for critical systems. It was identified that this performance
criterion is to be established for the NMS platform and not to other non-operational input systems.

The target date is to have the upgrade to NMS 2.6 complete by late 2026.

The drivers for the NMS 2.6 upgrade include improving system’s operational standard (including high
availability, one operator GUI and better NMS patching experience, etc.), enabling the SCADA control in
support of Auto-FLISR operations, and gaining synergies from undertaking these activities as an aligned and
coordinated project.

3.2.2 Auto-FLISR Service Area

The targeted service area for the Auto-FLISR deployment, the service area known as the horseshoe, is a 27.6
kV supply in the northeast and northwest of the THESL service territory. The intention is to have deployed
the minimum average of 2.5 switches to all feeders on the horseshoe service territory by 2029. Currently
there are approximately 196 feeders that meet this criteria, 99 feeders with less than 2 sectionalizers and
36 feeders with no SCADA ties.

Two substations have been identified as the initial pilot locations.

A manual FLISR pilot is to commence at the two targeted substations as of August 2023. In this pilot the
existing instance of NMS will be used to run FLISR switch sheets in real-time and these switch sheets will be
compared bi-weekly with the actual switching approach that was conducted. This will create the opportunity
to educate operators as to the FLISR output and to identify opportunities to improve the NMS output. NMS
FLISR timestamps will be recorded and tracked to identify performance criteria for key elements of the NMS
FLISR output. These two substations have also been used for a recent power flow study.

During the course of discovery conversations, it was identified that there is a significant amount of system
control coordination with [l Approximately thirty percent of circuit breakers are owned and operated
by |l Parallel discussions are underway between THESL and |Jjjij leadership as to how future control of
Il breakers by THESL may be enabled in the future. THESL provided in their technical project swim lanes
representation of the potential to resolve the issues of ] breaker control, including implementation and
testing of a technical solution, prior to the commencement of the Oracle NMS upgrade project.

This is an aspect which may provide potential complexity to the deployment of Auto-FLISR at THESL. Due to
the nature of the project being a high-level review of issues there has not been an opportunity for insight as
to the potential scope and resolution of this aspect of THESL operations. However, it does warrant further
review.

THESL is aware that HONI has also made some progress with Auto-FLISR and asked that TRC interview [l
in this context. The summary of TRC’s interview findings can be found in section 3.3.3. Below is a summary
of THESL's latest engagement status:

e THESL started discussion with JJi| in 2022. A working level agreement with was reached with a
Memorandum of Understanding (MOU) circulated (still needs to be signed) to form a technical and
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operational working group between the two utilities to define the operational parameter and a scope
of work.

e Working group sessions were initiated in April 2023. The two teams meet bi-weekly and are aiming to
have requirements drafted by Sept 2023 and a Scope of Work (SOW) developed in October/November.

e THESL has historically had supervisory control of [JJij assets. This was a legacy setup, that |l
continuous to retire.

e The working level agreement between the two companies, revolves around the following:

o [ will provide operating control for the FLISR application only. TH will continue to
contact HONI for controller driven switching and planned work.

o The breaker controls will be done for outage restoration only, and not a return to normal
i.e., THESL will not be making any parallels between feeders without JJJjij consent.

o The utilities will rely on ICCP for controls, similar to the existing setup with Hold-off
requests.

e |n parallel with the technical and operating discussion, legal/regulatory teams on both organizations are
working on the regulatory arrangement and legal agreements.

e THESL expects a Scope of Work to be signed off by the end of 2023, with implementation in 2024.

3.2.4 Distributed Energy Resources (DERs) Integration

DERs are a new complexity likely to expand in presence and impact on the operations of electric systems. In
the context of grid switching operations the potential for DERs such as solar, wind, storage, and electric
vehicles (EV) to create power flow changes and to impact switching decisions, and protection schemes, is
significant. DERs are an emerging area of consideration for Auto-FLISR operation and are an area which
THESL is investigating.

The potential impact of DERs have not been investigated as a specific control aspect have not been
considered in this high-level assessment. In general, utilities are considering both the risks and opportunities
that will arise from expanded DER deployment in the context of grid operations, and the use of FLISR:

e Increased Complexity: High DER penetration potentially introduces bi-directional power flows. This
increased complexity can pose challenges for FLISR implementation as the system needs to accurately
identify fault locations, isolate affected areas, and restore power while considering the presence and
behavior of DER related power flows.

e Communication and Coordination: With DERs integrated into the distribution grid, effective
communication and coordination between FLISR systems and DER control systems becomes crucial.
FLISR must be able to receive real-time information on DER operation and adjust its responses
accordingly to ensure safe and efficient fault management.

e Enhanced Situational Awareness: DERs can provide additional data points and enhance situational
awareness for FLISR systems. With the ability to monitor DER generation, voltages, and power flows at
different points on the distribution grid, FLISR can make more informed decisions during fault detection,
isolation, and service restoration processes.

e Improved Resilience: When properly integrated, DERs can enhance grid resilience by providing localized
generation and storage capabilities. FLISR can leverage these DER assets to support quicker service
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restoration by utilizing their power sources to re-energize isolated sections of the grid during fault
events.

3.3 Utility Benchmarking

TRC identified utilities that would likely serve to provide useful insight and lessons learned for THESL’s Auto-

FLISR journey. The initial utilities targeted were || NGNS
N  Ouring the course
of conversations with THESL staff [ill and | N ' - c 2dded to this group.
TRC was also asked to provide insight to the Auto-FLISR operations at || NG

Key themes from the peer utilities benchmarking call included:

e  Auto-FLISR Maturity: Auto-FLISR implementation has been perceived as an ongoing journey rather than
a one-time endeavor for each utility. Note that there are no specific performance results over an
extended period of time, however, all of the utilities remain committed to the journey. The maturity
level of Auto-FLISR varied across different utilities and regions. The implementation and adoption of
Auto-FLISR technology have been progressing steadily, but the maturity level can differ based on several
factors such as Utility Size and Resources and Technological Advancements. The prevailing consensus is
that Auto-FLISR will realize its intended benefits once it reaches a state of full maturity in its
implementation.

e Data Accuracy and Quality: Auto-FLISR heavily relies on accurate and high-quality data from monitoring
devices for fault detection and decision-making. Ensuring the accuracy and reliability of the data is
essential to avoid false alarms or incorrect actions during fault events.

e Operational Training and Operation Confidence: Auto-FLISR implementation requires proper training for
utility personnel to effectively operate and manage the system. Skilled operators must understand the
high-level automation logic, data analysis, and coordination processes to ensure smooth operations.
Apart from providing operational training, operation confidence can be built by involving operators
during User Acceptance Testing (UAT), drawing insights from well-planned pilot projects, and addressing
and resolving unique scenarios encountered during day-to-day FLISR operations.

331 I

Il have advanced experience with the deployment of Auto-FLISR and while [JJij uses the OSI platform
rather than Oracle NMS, the insights from ] are transferable across operations and technologies. OGE
was generous with their time in making a key project lead available for interview and in providing briefing
material to provide broad insight. This cooperation from OGE was augmented by TRC subject matter experts
(SMEs) who have worked with ] on various stages of their Auto-FLISR journey, both in the context of
operational technology (OT) strategy and for key operational aspects.

Key take aways from the ] benchmarking call included:
e Data quality, particularly for SCADA keys, very important.

e OGE conducted a $30 million system data validation project.
e Consistency of procedure approach was key.

e Established a test laboratory (8 devices) before deploying further.
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Testing needs to cover failure modes and be very deliberate around how Auto-FLISR fails.

Auto-FLISR creates new challenges to old rules, for example operators have automation steps in their
processes and confirmation of automation override/shut off steps when appropriate.

Change management is an important point of focus for solution acceptance.
Training of operators, field and IT staff needs to be planned and budgeted (0O&M).

ADMS and other system upgrades results in continual cost generation, both capital and O&M, to
maintain a system which is heavily integrated and dependent on other systems for source data.

Auto-FLISR software module cost was not large compared to recloser costs.

FLISR overall “dramatically” improved performance.

332 IS

PGE, who also use the OSI platform, was responsive to the request for a benchmarking interview and made
several SMEs available who were able to provide a broad range of insight. Similar to |l was able to
discuss technology and operational aspects which are pertinent to any Auto-FLISR progression, including
important lessons learned which have impacted the deployment of Auto-FLISR at i}

Key take aways from the ] benchmarking call included:

Il objective to improve SAIFI / SAIDI but safety a priority.
System integrations are challenging.

Focus on configurable functionality not customization.

e SCADA data preparation is a key factor.

e Split ADMS and OMS teams, and TSO and DSO teams.

e Transitioning from radios for device communication to Verizon VPN to omni-cellular (multiple carrier
solution).

e Established a specific Change Manager role for ADMS and then Auto-FLISR acceptance.

e Conducted Just-in-Time training then experienced an unplanned deployment delay.

e C(Clear language key for communication between operators and field crew.

e Confidence in Auto-FLISR being disabled during field work is key — supported by operator training and
system indicators.

e Load forecast is an 8-hour look ahead, objective to get to 24-hours but this slows solution execution.

e The forecast look ahead is the duration for which the FLISR solution must solve, considering the
expected load fluctuations over the period in question. A longer the duration to be solved the more
complex the analysis and the longer it is expected to take the FLISR system to respond.

o Allow for additional recloser deployment and substation relay work, beyond simple upgrades.

o PGE established a FLISR laboratory test site and conducted field testing to gain confidence.

e [ssues around functionality delayed the project.
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333 I

As noted in the prior section, |l was identified during the THESL discovery discussions as a key
relationship for THESL in the context of the Auto-FLISR journey. It was identified that there is considerable
device switching coordination required between THESL and || with as many as 30 percent of
substation breakers owned and operated by Hydro One.

HONI was contacted and responded to an interview request by making several subject matter experts
available for an interview. As requested by THESL the issue of THESL operating ||l devices was not
covered in the interview.

e HONI currently has Auto-FLISR scheme developed on eight 27.6 kV sub-transmission feeders out of two
different substations. The eight feeders are modeled in SCADA and were migrated to DMS with FLISR
profiles.

e HONI moved through two stages with the initial stage being the FLISR solution being provided to the
operator to execute and stage two being Auto-FLISR.

e Intended to initiate Auto-FLISR from August 2022 but delayed due to operator concerns and need to
conduct additional operator training. Additional operator training over a three-month period resolved
issues in January 2023 and Auto-FLISR ran until March 2023.

e A five stage validation criteria on model fine tuning (Analysis Ready — AR) was set for critical review of a
feeder for Auto-FLISR enablement.

e Auto-FLISR was taken offline in March 2023 due to an operational fault. FLISR correctly executed but it
was determined that field devices were not correctly tagged in SCADA (devices set as switches not
reclosers).

e The scheme is working as intended but [JJJili] is having issues fine tuning data. The main issue is that the
operators identified that the state estimation convergence criteria, which is required to perform within
a 10 percent range, is not performing within range.

e State estimation is the basis for building the real-time system model and is a static mathematical
representation of the current conditions in an interconnected power network.

e The operators have a high sense of ownership for switching and are risk adverse, improving
communication has been important to gain operator engagement.

o [l does not have a significant history of automation and so change management / communication
has been important to overcome resistance.

e [l has not received resistance from field crews as yet, but communication needs to grow so field
crews have a good understanding.

e Maintenance of automated devices has been an issue with twenty percent of automated devices not
available at any one time due to maintenance issues, which puts the automated grid at risk.

e Field crews need to be trained to conduct different types of maintenance and to be scheduled in support
of automated system operations.

e [l is focused on improving SAIFI and SAIDI but also see Auto-FLISR as important to demonstrate
capability to the regulator for ] to be the Distribution System Operator (DSO). i} is also focused
on supporting DER growth.
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Il currently attempts to auto-reclose three times but may add an additional reclose attempt to
reduce the number of sustained outages.

Auto-FLISR is seen as component of overall grid modernization effort and is what drives the value from
foundational investments such as the DMS and SCADA enabled devices.

Il has moved from grid modernization discovery of a range of technologies to deployment of
individual technologies with their own cost / benefit justification.

Il uses the Schneider Electric FLISR application as part of the Schneider v3.7 DMS platform.

Significant costs have been SCADA enablement of devices and the DMS deployment. Other notable costs
have included system upgrades, licensing, system studies and establishing FLISR profiles.

334 I

Il hich was also identified by Oracle as a good customer example of use of the Oracle NMS platform
for Auto-FLISR, advised their openness to participate in an information session for Auto-FLISR. [JJli| has
advised that they went to Auto-FLISR but then returned to manual FLISR mode due to data related issues.
This has the potential to be valuable insight for THESL. Key take aways from the ] benchmarking call
included:

Auto-FLISR ran for one year during which there were 30 Auto-FLISR events which generally successfully
operated. The original benefits SDGE hoped to gain from Auto-FLISR was to improve SAIDI scores and to
allow operators to focus on other matters while Auto-FLISR took care of more easily automated
switching.

Prior leadership was aggressive in deploying Auto-FLISR to networks on which it was not originally
intended to operate.

Auto-FLISR has been turned off for 5 years. ] currently runs FLISR in manual mode, in that FLISR
generates a result which the operator checks and then either executes their own switching solution or
they can execute the FLISR recommended switching, both via NMS. Now operators are manually
checking NMS FLISR outputs it is, in some cases, taking longer than it would without FLISR.

e Auto-FLISR was disabled for several reasons:

e SCADA issues giving either false positives on device outages or RTU communications issues.

e Oracle upgrade from NMS 2.3 to 2.5 caused issues. Oracle NMS 2.5 has many different elements to
Oracle NMS 2.3 including a different power flow engine, with algorithm changes, and different
processes for ingesting data such as weather.

e SCADA system change from ACS to OSI

e Network areas re-defined to more identified as high fire risk and so Auto-FLISR is not able to be used
in these areas

e A heartbeat of RTU check process was put in place to better recognize RTU communication issues.

e The upgrade to Oracle NMS 2.5 has been a challenge and Auto-FLISR has been put on the backburner
while this is resolved.

e QOperators are not confident (“suspicious”) in the FLISR outcomes as a consequence of all of the issues.
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e The NMS 2.3 power flow engine is based on the original OpenDSS system which was designed for offline
study and not for real-time outcomes. This results in long-solution time as many iterations are run. While
these are run other NMS services tend to slow down.

e NMS 2.5 is based on the single threaded architecture. JJJilij has heard Oracle 2.6 is multi-thread (TRC
team were able to confirm this is what Oracle has told).

e [l uses the NMS Fault Location Analysis (FLA) as a separate function from FLISR. FLA focuses on the
most accurate location for the fault so crews patrol time can be reduced, very important to SDG&E for
fire areas.

e [l note that FLISR only identifies location in the context of the nearest switching device to operate,
not to the specificity of FLA.

e Priorto originally deploying Auto-FLISR, |l ran 1,700 test cases to test switching recommendations.
They did not create a test laboratory environment. They assumed devices would work as expected.

o [ s oware that utilities like Louisville and |} BB (Australia) run during storms but noted
that both have fewer SCADA devices and not as many set points.

o Cost — [l highlighted that investment in communication infrastructure/bandwidth is an area of
focus they recommend as SCADA device communication has been an issue.

o Costs — Il highlighted the need to budget for staff to create, test and check models is important.

e Costs — |l highlighted the need to prepare for system upgrade costs.

335 [
I / stralia was identified by THESL as a utility of interest. Oracle was able

to provide an amount of insight. UEC is currently running in Auto-FLISR mode. As a representative example
they managed six events over three weeks via Auto-FLISR. One event was executed successfully in automatic
mode, one event correctly terminated due to adverse conditions on the network, and for four events no
solution was possible due to faults being at the end of the feeder.

For the one event that ran successfully in Auto-FLISR mode customers were restored 40 seconds after
outage. Oracle advised the following transaction timings:

e 10 seconds wait for demand scan to complete.

e 1 second for FLISR to find the solution.

e 2 seconds to create and start executing the switch plan.

e 27 seconds to execute the steps in the plan that led up to the re-energization of customers.

[l was contacted and responded to an interview request by making several subject matter experts available
for an interview. The interview was also joined by THESL's system operations manager for Q&A. Below are
the key takeaways:

e [l has been guided by the principle that Auto-FLISR should be quicker while adhering to the controllers'
established practices.
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e Prior to the implementation of Auto-FLISR, ] had a large number of distribution automation devices in
operation. On average, there were 1-2 SCADA controlled devices, excluding the tie switch, for early auto-
FLISR adoption, and currently 2-3 SCADA controlled devices per feeder.

e The introduction of Auto-FLISR has notably improved reliability, reducing fault response time from 10-
30 minutes (manual) to less than 1 minute. Though ] has adjusted their momentary criteria to 3
minutes recently, their aim remains a 1-minute operational time. On average, the entire process took
around 45 seconds, with approximately 15-20 seconds allocated for fault detection, demand scanning
from NMS, and resolution time, along with an additional 20-40 seconds for command issuance.

e Efforts have been dedicated to enhancing communications, including upgrading device firmware and
standardizing configuration settings.

e Currently operating on NMS 2.5, FLISR is employed on [Jj high-voltage (HV) network model rather than
the low-voltage (LV) network.

e  While the initial release of Auto-FLISR functioned on legacy kVA mode, which was deemed highly
successful, ] has shifted to kVA mode and is transitioning to full power flow mode. This transition
results in approximately 40 seconds of the solution time.

e The adoption of power flow mode is driven by UE's intention to utilize more PF-based applications such
as Fault Location Analysis (FLA).

e Significant cost components include field work (estimated at 2 - 2.5 million) and NMS upgrades.

o [ opted for a comprehensive deployment of auto-FLISR, enabling its activation circuit-wide once the
confidence period had been successfully navigated.

e Scenarios warranting the disabling of auto-FLISR encompass live Line work, bush fire days, and sensitive
earth faults.

e The average turn around time for updating GIS model is 2 days.

e Auto-FLISR has been turned on even during “grey-sky” conditions due to the outweighing benefits over
associated risks.

e A risk assessment workshop was conducted across different organizational sectors including control
room, asset management, and protection.

o Key lessons learned emphasize the importance of meticulous attention to detail. Unique challenges may
arise for each circuit, making precise configuration of protection and fault Indicator settings crucial for
successful FLISR operations. UE conducted a comprehensive office review to address these aspects.

336 IS

I s another Ontario based utility that was identified as a good interview target during the THESL
discovery meetings. Alectra was contacted and agreed to a meeting, but as of writing a time for the interview
has not been scheduled.

I 2dvised that they have some experience with FLISR in their “east region,” but the solution is currently
de-activated due to an issue in their SCADA system. il advised that they previously operated FLISR in
semi-automatic mode and did not transition to fully automatic mode.
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3.3.7 Other Utilities

I /25 identified by THESL as a utility of interest Oracle was able to provide an amount of insight.
FirstEnergy conducted a wide ranging ADMS deployment project to deploy the solution across five US states
and ten operating companies. The project commenced in 2019 with Go Live millstones for ADMS and FLISR
set for Q3, 2022. Manual FLISR is in production on 200+ feeders. In this manual mode suggested switching
is provided but not automatically initiated. | Il are analyzing the events generated and they also run
a Loss of Voltage functionality in production for both substations and feeders.

I s able to make an operational resource available and email exchange with their technology lead
confirmed that while [JJJJli] uses Oracle NMS it is focused on outage management and is not leveraged for
Auto-FLISR. | has isolated automatic switching on their radial system but not an Auto-FLISR model.

3.4 Oracle Interview

An interview was conducted with key Oracle team members in the context of THESL’s intended upgrade for
the Oracle Network Management System (NMS), which is intended to be the foundational technology
platform for THESL's Auto-FLISR operations.

The Oracle team were able to provide insight as to the status of THESL’s current deployment of NMS version
2.3 and the issues and opportunities associated with the upgrade to NMS 2.6 in the context of future Auto-
FLISR operations. It was a key point of focus for the Oracle team that THESL should be encouraged to act on
the upgrade of NMS 2.3 to NMS 2.6 as a matter of priority as NMS 2.3 will move to a limited support mode,
called sustained support, as of December 2024.

The Oracle team also noted that the objective of solving and executing switching solutions in under one
minute will be challenging. It was identified that based on studies to date this will require Oracle NMS to
establish the switching solution in 15 seconds.

In the context of the upgrade in general the Oracle team noted that the THESL deployment of NMS 2.3 has
what Oracle would consider to be a high level of customizations. It was noted that some of these
customizations were deployed to delay the need for an upgrade from NMS 2.3 and Oracle identified that
NMS 2.6 provides increased configuration options which THESL can leverage. Oracle stressed that should
THESL decide to carry forward current NMS 2.3 customizations they would need to be rebuilt in NMS 2.6
which would complicate the upgrade. More detail is provided in this regard in section 5.6 of this document.

In addition to the points around support, Auto-FLISR transaction time, and customizations, the following are
key elements from the Oracle interview:

e Establishing data for the manual FLISR pilot has been a key factor.
e Oracle has provided THESL with a “cheat sheet” of the key data needed for a successful FLISR output.

e Oracle has identified the prioritization of the data by its impact on the quality of the FLISR result, and
how missing data will impact the FLISR outcome.

o NMS 2.6 will be simpler, less complex, and more powerful than NMS 2.3 with a dedicated power flow
engine and various processes running in parallel and more efficiently resulting in quicker processing
speed.

e 2.6 manages data in a better manner than 2.3 and does not share services for functions.
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Performance in a higher security zone may be expected to be slower if transitioning security layers
however the build of the new environment will create the opportunity for deployment of new servers
with improved processing.

Auto-FLISR can be run in NMS 2.3 but only if deployed in secure zone with SCADA control.

Oracle recommends manual mode testing of FLISR in NMS 2.3 be expanded to more than only two
substations so more edge cases can be identified and tested in manual mode.

Oracle estimates a standard upgrade to NMS 2.6 to take one year to 18 months but note that the
following factors add to the complexity and required time for the upgrade:

e Building in a secure control environment.
e Extent of data cleansing and ETL issues.
e Amount of customization.

Oracle advised that THESL have identified 15 to 20 NMS 2.6 enhancements (customizations), not Auto-
FLISR related, which are not on the NMS roadmap.

NMS 2.6 has an extensive set of business rules (called SRS) which allow for considerable configuration
flexibility.

Oracle recommends aligning to product configuration to mitigate upgrade timing, complexity, and cost
risk.

Oracle notes that acceptance of “out of the box” use of systems is a strategy emerging with many utilities
and that THESL is potentially following this strategy with their Oracle Customer Care and Billing (CC&B)
upgrade.

Oracle does not believe any new cyber risks as being introduced by NMS 2.6.

Oracle believes THESL may be a head of some of Oracle’s other customers by having a project team with
a depth of Auto-FLISR knowledge on the project team.

Auto-FLISR is included in the overall NMS 2.6 licensing.

NMS 2.6 can be run in FLISR manual mode where NMS produces the switching solution but waits for
operator approval before executing the solution in NMS.

Oracle identifies that testing can be improved with the inclusion of a real-time SCADA feed to the test
environment so edge cases can be found and tested.

Oracle identified San Diego Gas and Electric (SDGE) as an example of a good NMS Auto-FLISR
deployment.

3.5 Observations on FLISR Benefits

Overall, Auto-FLISR offers potential benefits in terms of faster power restoration, improved reliability,
enhanced grid resilience, operational efficiency, and increased customer satisfaction. By leveraging
advanced automation and smart grid technologies, Auto-FLISR helps utilities respond more effectively to
outages and maintain a more reliable power supply. Quantifying the specific benefits of Auto-FLISR can be
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challenging as they depend on various factors such as the specific implementation, network configuration,
and operational context.

The utilities interviewed for this assessment have generally considered Auto-FLISR within the context of
overall grid modernization type strategies and while there is consistency in the desire to improve SAIFI and
SAIDI scores, and to increase field work efficiency via accurate fault location (note that Oracle FLISR and
Fault Location Analysis are separate modules unlike OSI or SE ADMS products), definitive improvement goals
for these elements have not been established specifically in the context of Auto-FLISR. There is also a theme
of a foundational drive to improve situational awareness and automation where appropriate across their
business.

In seeking to gain insight into benefit metrics, TRC sourced commentary of FLISR related benefit findings
beyond those utilities interviewed. Following are the insights gained:

e Reduced Outages and Momentary Disturbances: Florida Power & Light (FPL) utilized automated feeder
switching and FLISR operations to reduce customer interruptions and momentary disturbances: 9
operations serving almost 16,000 customers led to more than 9,000 fewer customer interruptions and
approximately 2,500 fewer upstream momentary disturbances. FPL also achieved a significant increase
in annual customer minutes of interruption avoided. This leads to benefits like convenience, cost
savings, and avoidance of medical and safety problems for residential and commercial customers.*

e Reduced Outage Minutes and Increased Member Satisfaction: FLISR actions, such as automated feeder
switching, contribute to reducing the number of customers affected by sustained outages and the
duration of outages. Pacific Gas & Electric (PG&E) in its 2020 Smart Grid Annual Report?, identified that
Customer Reliability Benefit for FLISR since inception (2014) is $1,320 million, with 472 million customer
minutes avoided, as well as approximately 35% Customer Minutes of Interruption (CMI) improvement
on 5-year average outage minutes basis.

In comparison, the Rural Electric Cooperative Smart Grid Benchmarking Report mentioned that FLISR
implementation led to a significant reduction (average 10%) in outage minutes reported by members
and that members expressed higher satisfaction (with 65% of participating utilities giving a 5-star rating)
due to improved reliability.

The following chart is a summary provided by the Rural Electric Cooperative of their results.

Isource: Distribution Automation - Results from the Smart Grid Investment Grant Program
(https://www.energy.gov/sites/prod/files/2016/11/f34/Distribution%20Automation%20Summary%20Report 09-29-16.pdf)

25ource: Pacific Gas and Electric Smart Grid Annual Report —2020 (https://www.pge.com/pge global/common/pdfs/safety/how-the-system-
works/electric-systems/smart-grid/AnnualReport2020.pdf)
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Source: Rural Electric Cooperative Smart Grid Benchmarking Report (https://www.nrtc.coop/wp-
content/uploads/2022/08/REC Smart_Grid Benchmarking Report.pdf)

[Triangle indicator for weighted average of the responses]

In the EPRI DA/FLISR State of Industry Survey, provided by THESL, which collects data from 48 respondents
worldwide, it is identified that DMS With FLISR system contributes to approx. average reduction of SAIDI by
25%. Often, the benefits of FLISR and Distribution Automation (DA) can become intertwined, especially for
utilities with existing DA devices in the field. This is evident in the EPRI report, where most participating
utilities already possess Distribution Automation. Therefore, the adoption of Auto-FLISR is seen as an
incremental improvement. However, this is not the case for THESL as the distribution automation
deployment is still at its early stages, leading to possibly greater benefits (e.g., SAIDI reduction) from Auto-
FLISR implementation than the industry average.

Overall, it is important to note that the specific quantification of FLISR benefits will vary depending on the
utility's circumstances, the extent of FLISR implementation, and the available of data for comparison.
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4 Potential Timeline

4.1 High-level Potential Timeline

TRC has reviewed the material available on THESL’s potential Auto-FLISR timeline and related projects.
Insight was also gained from the experience of the benchmark utilities, Oracle and TRC’s own project
experiences.

The foundational project to the deployment of Auto-FLISR at THESL will be the upgrade of Oracle NMS and
the deployment of the platform in the higher security control environment, supported by high availability
architecture. Oracle identifies that a typical NMS upgrade takes 18 months but has noted that the THESL
deployment is more complex than the norm due to the high amount of code customizations. TRC believes
that the complexity of the move to the higher security environment with the high availability architecture
argues for a more conservative timeline of 30 to 42 months. Under the worst-case scenario, the NMS 2.6
could be nearing the end of its support cycle once the Auto-FLISR implementation is finalized.

Mitigation to the NMS upgrade schedule impact will be early identification and prioritization of the design
elements of the system, expected performance criteria and reduction of system customizations.

There are various activities that are part of any technology deployment, for example planning, design, build,
and testing. Each aspect of these can have risk to their execution time and require a dedicated project team
of both business owners and technology staff to be successfully executed.

The fact that the platform is to be built in the higher security environment will provide a higher level of cyber
security than applied to a typical corporate IT environment. This can be expected to add complexity, and
potentially time, to the platform design and build. However, the deployment of technology platforms in a
secure operating environment is a known process (similar to what THESL currently has for SCADA) and can
be mitigated with effective planning and the deployment of resources with experience building technology
in these environments.

THESL has two projects which could potentially impact the Oracle NMS upgrade in the context of the Auto-
FLISR functionality. These are the SCADA upgrade and the |JJij Breaker Control agreement.

The SCADA upgrade is one significant undertaking. TRC has not reviewed the detailed plans for this upgrade,
but our understanding is that the SCADA upgrade project is to be completed prior to the NMS upgrade
project starting. We recommend that the SCADA upgrade team be advised of the objective of NMS control
of SCADA devices so they may plan accordingly. Integration of these systems will be key to the success of
the Auto-FLISR deployment and so close coordination between the projects will be important and potentially
resources working on the SCADA upgrade can be deployed to support the NMS integration and can
potentially be considered as an additional SCADA upgrade phase.

Il Breaker Control agreement will impact the scale of Auto-FLISR rollout. The exact level of the potential
impact of the [JJij Breaker Control agreement is not known at this time but with a level of clarity expected
to be gained by the end of 2023, insight as to potential impact, and the potential to plan for this, should be
available well in advance of the NMS upgrade planning.

A common issue identified from the utilities who have deployed Auto-FLISR is the requirement for quality
data. This is both in the context of existing data and for a process to ensure the quality of new data inputs,
both of these are covered under the term data quality. In any integrated technology the Extract, Transform,
Load (ETL) process is complex and not fully appreciated by those generating the original source data input,
quite often in a system somewhat distant from an end goal such as Auto-FLISR.
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Fortunately, THESL has planned an initial FLISR pilot commencing in August 2023 where the switching
outputs from the current NMS system will be compared to the switching plans executed by operators. It is
likely this pilot will surface data quality issues and create real-life examples to inform data correction and
education. THESL already has a data “cleansing” project planned as part of the manual FLISR pilot and is
expected be effective as it will be informed by the outcomes of the FLISR pilot. Conducting these activities
prior to commencement of the NMS upgrade will provide insight as to the design of the system for data
acquisition and will reduce data related delays during the upgrade project.

If conducted in a broad, collaborative, and transparent fashion the FLISR pilot will also provide a starting
point for the change management process. Commencing the change management process prior to the NMS
upgrade is another aspect which will mitigate potential design and acceptance delays in the NMS upgrade.
Not only will potential procedure changes be able to be discussed in advance of system design meetings but
knowledge exchange, and relationship building, between project stakeholders will serve to mitigate
communication issues which are the most common point of failure for any technology project. It should also
be noted that Oracle identified a fundamental understanding of Auto-FLISR across the project team as an
opportunity to improve the NMS upgrade project execution. As it stands, THESL has a dedicated and
independent change management team engaged in the NMS upgrade project.

4.2 Deployment Sequencing

The sequencing of major activities is informed by dependencies, the ability of an activity’s timing to impact
the project success and opportunities for parallel activities to shorten an overall outcome time.

THESL is seeking regulatory approval in order to undertake the activities to enable Auto-FLISR. It is expected
that this approval will be for both the field devices and the NMS technology platform upgrade. This
regulatory process is expected to take place during the course of 2024 with a decision expected prior to
commencement of a new rate period as of January 1, 2025.

Subsequent to regulatory approval THESL will be able to progress with the procurement elements of the
Auto-FLISR project. While some of the procurement activities may be able to commence prior to the rate
period THESL will not be able to issue any Request for Proposal (RFP) or contracting activities until after the
regulatory approval.

As noted above the SCADA upgrade is due to complete prior to the NMS upgrade. It is also recommended
that the [JJij Breaker Control agreement be completed prior to the NMS upgrade project.

The FLISR pilot scheduled to commence in August 2023 is a sound approach by THESL, and not only will it
inform the NMS upgrade, data quality, and change management but it can be expected to provide insight
valuable to the regulatory filing and procurement activities.

While the data improvement process has already begun it should be expected to be an on-going process
that will most like continue in parallel to all other activities and subsequent to the initial Auto-FLISR
deployment, as operational experience is likely to create know inputs.

Another parallel activity which will be most important, and most likely the most expensive element, of Auto-
FLISR capability will be the continued deployment of remotely controllable switches to allow for greater
switching flexibility. THESL's objective is to get to an average of 2.5 controllable devices, with a minimum of
1.5 controllable devices, on each feeder in the horseshoe service area by 2029. Currently there are
approximately 196 feeders that meet the 2.5 sectionalizers criteria, 99 feeders with less than 2 sectionalizers
and 36 feeders with no SCADA ties.
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Based on the information above the following is a representative high-level time for the Auto-FLISR project
at THESL.

** Will be addressed by ETP
& Auto-FLISR Deployment Strategy + &Cfmngn&nugnment + Astandard Approaches to Work

FLISR Operational
Readiness

NMS Upgrade

1
__________ .
A Cyber Security & NMS Product Gap & Auto-FLISR Testing
Data Quality Powsr Flow Project™ Commissioning Tool Promer™ SCADA Data Cleanup

Activity Timeline 2023 2024 2025 2026 2027 2028 2029

[NMS UPGRADE/AUTO-FLISR IMPLEMENTATION — SCHEDULED BASED ON THE MID-POINT OF THE ESTIMATED DEPLOYMENT TIME RANGE. THE RANGE IS 30 TO 42 MONTHS AND THE

MID-POINT IS 36 MONTHS.]

THESL Auto-FLISR Assessment 28 Final Draft

This document contains confidential information of TRC and is subject to the restrictions
described in the confidentiality page.



ToRoNT % TrRC

5 Risks and Mitigations

In the sections below items are identified which will to some extent result in an impact to THESL’s journey
to Auto-FLISR, and subsequent operation of the solution. The insight into these items have been derived
from the activities identified earlier in this document. Due to the nature of the investigation these are
provided as high-level insights and should be considered as directional rather than definitive.

While all warrant further detailed consideration they should provide a strong basis for consideration of more
significant risks that may arise and how these risks may be mitigated. While certain risks are inherently inter-
related (e.g., #2 and #4, #6 and #7), it remains crucial to classify them as distinct risks. This approach enables
THESL to implement targeted measures more effectively and address each risk with greater attention.

For ease of reference the following table provides a summary of the risk items and the Auto-FLISR aspect
which they may impact, to what potential level, and the mitigation difficulty.

Level of

" Difficulty of
Potential F # Risk Item Category Mitigation
Impact )

Auto-FLISR
1 Performance
Performance
i
i )
H { ) 2 Dependency on NMS Schedule Madium
1 ! Upgrade
i
i i
i )
H 1 . Schedule, Cost,
i e o i 3 Data Quality Performance
+ 1
i )
1 1 4 NMS ProductGap | Schedule. Cost,
! ) Performance
i i :
M 1 ) )
1 ; 5 Auto-FLISR Testing | Schedule, Cost
i ) ! :
i )
L O Standard Approaches Schedule, Med
6 to Work Safety it
Change Management ' Schedule, Cost,
7 & Acceptance Performance el
L
‘ Performance,
8 Operational Safety Safety Medium
Schedule, Cost
, ] I
| _ 9 Cyber Security Performance Medium
- M H Auto-FLISR Schedul
uto- chedule,
Likelihood of Impact 10 Deployment Strategy | Performance

5.1 Auto-FLISR Performance

Likelihood High
Impact High — Performance
Difficulty of Mitigation High

5.1.1 Description

As with any investment it is important to correctly appreciate the expectations for the outcomes or benefits
that will result from the investment. This is no different for Auto-FLISR. The primary risk identified is the
consistent achievement of the intended 60-second Auto-FLISR performance.

Auto-FLISR is a tool which is expected to complement the operations of the electric system to minimize the
extent and time that customers are exposed to the loss of electric supply. Based on pre-set algorithms the
Auto-FLISR solution is intended to quickly determine the location of the fault, isolate the location of the fault
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and return service to as many customers as possible. THESL has the goal of solving for these objectives within
a period of sixty seconds or less, which results in the incident being considered a momentary outage rather
than a sustained outage in the context of performance reporting.

There are many elements that will impact the ability to conduct the required steps in the prescribed time.

Working in cooperation with Oracle, THESL has identified a best-case timeline where a restoration via Auto-
FLISR can potentially be expected to be around the 55 second mark. This will be made up of the following
components:

e 5 seconds for lockout message.

e 15 seconds for demand scan (Note that Demand Scan in the Oracle Operating Manual is not currently
supported in THESL's NMS product).

e 15 seconds for FLISR solution.
e 10 seconds to block reclosers, and isolate.
e 10 seconds to confirm isolation and send restore commands.

The Oracle team identified that the time allocated to NMS to complete the required transactions (solution
time) is 15 seconds which is considered challenging. It should be noted that the utility use cases that Oracle
references as the most robust Auto-FLISR deployments on their platform are in the United States (US) where
a momentary outage is considered under five minutes. The solution time is measured from when the recloser
first opens to the time that the Auto-FLISR platform identifies and performs the switching. Benchmarking
with il and |l and other informal enquiries, has identified that their Auto-FLISR solution timing ranges
from 90 seconds to three minutes.

The complexity of the solution to be calculated considerably impacts the potential solution time. The
complexity is a result of factors such as the following:

e Circuit topology (# of feeders and devices),

e Device status validation time,

e Adjacency to and leveraging of other circuits as part of the solution,
e Post switching plan protection validation,

o Number of switching plans to be run,

e  Forward forecasting time for which the switching plan is to solve.

Il noted that their most complex cases can take up to 10 times longer to solve than their less complex
standard cases.

The overall solution time can then be further impacted by communication latency and demand on compute
resources if a major event requires many simultaneous solutions and actions to be conducted. It should be
noted that some utilities may turn off Auto-FLISR during major events due to the constant change of the
network and as standard indices may not apply.

In addition to timing, the ability to segment the grid or tie in other supply pathways creates the flexibility to
reduce the number of customers impacted. If there are limited controllable devices available on the circuit
to isolate the fault the overall potential of Auto-FLISR will be mitigated. This results in a situation where a
less impactful solution will run quicker than a solution with the potential to be more impactful.
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It should also be noted that the introduction of distributed energy resources (DERs) adds further complexity
to the potential switching approaches and fault solutions. The industry is not yet well advanced in solving
for the complexity of DERs via Auto-FLISR and typical solution timing for such are not known.

While Auto-FLISR is an important tool to demonstrate to stakeholders such as customers and regulators
THESL’s commitment to mitigate the impact of service outages, and certainly [JJjj confirmed that Auto-FLISR
“dramatically” improved their performance, particularly in response to storm events, it will be important to
not create expectations and/or goals which cannot be met.

5.1.2 Likelihood and Impact
The likelihood of the risk is considered as high for the following reasons:

e In peer utility interviews, it was observed that only 2 utilities (|| [ [ | } }JJEEE 2nd Il during pilot
phase) consistently achieved the 60-second target for Auto-FLISR performance.

e The THESL team has not fully explored the complexities of the solutions and communication latency.

e The Oracle team's experience in assisting THESL to achieve the 60-second performance target appears
to be limited. In addition, the 55 second target is best-case, implying that there are more cases that are
not less than 60 seconds.

The impact of the risk is considered as high in the performance category for the following reasons:

e Therisk factors mentioned directly impact the system performance and the expectations that should be
set for business units during the Auto-FLISR implementation journey.

5.1.3 Mitigation

Set clear expectations — Clear expectations should be set for what an Auto-FLISR will be able to improve and
what may limit these benefits. An Auto-FLISR solution is not a panacea but rather a tool that if correctly
deployed will support the expedited return of customers to service.

There may be circuits which have less complexity, essentially fewer options, than other circuits and so these
circuits have a higher potential of resolution within the target time than other networks with more
complexity. Being able to understand and explain the performance expectations based on the different
circuit topology is important. THESL plans to target two pilot circuits with THESL breakers for Auto-FLISR,
and the complexity of these circuits should be considered for performance expectations and the likely
comparative Auto-FLISR performance as deployment of Auto-FLISR expands to other circuits with different
complexity. It may be informative for THESL to deploy to a complex and a less complex circuit to provide
some comparative insight.

Consider multiple attempts to reclose — As the initial step in fault response, we note that THESL currently
conducts only one reclose attempt before the recloser locks out. Events such as tree contact are the most
common reason for transient faults for above ground systems and as a consequence it is industry common
practice to conduct two or three reclose attempts before lock-out. THESL is in the process of moving to two
recloser attempts instead of one. Another common practice is to program the recloser for what is known as
a single-phase trip / three phase lockout which can reduce events on unaffected phases. Reducing the
number of transient faults that are treated as a real or sustained outage will reduce the demand on the
Auto-FLISR system. Nevertheless, the recloser settings should be driven by THESL's business unit (i.e.: system
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operation and protection team) considering both the need of coordinating FLISR operation and the best
practice for improving system reliability for THESL.

Verify communications — To maximize the performance of Auto-FLISR THESL should also ensure that there
is a formal process to run daily validation of the communication status of devices and to proactively resolve
any issues identified.

Consider sizing infrastructure for high impact — Shared resources, such as compute and communications,
are normally sized to perform at the target transaction speed during predetermined conditions. In most
cases these predetermined conditions are not high impact, low frequency events. Many utilities have
experienced difficulty during unanticipated extreme events as a consequence. THESL should either size
infrastructure and develop redundant pathways for high impact, low frequency events or manage the
expectations of the ability of the Auto-FLISR solution to perform at the optimal level during such events. A
goal of a percent of Auto-FLISR resolutions within one minute should be informed by such inputs.

Consider different solution plans — Simplifying the solution plan will reduce compute time but this may be
at the cost of the number of customers that can immediately be returned to service. In this context a clear
priority needs to be established so logic can be designed in an appropriate fashion. THESL may be able to
investigate with Oracle whether the NMS 2.6 platform allows for a two-step switching solution where
optimized solutioning is conducted to meet the response time criteria and then a secondary approach is
deployed to return additional customers, even if the return of this additional customer set may be after the
one-minute target time.

Considering all the aspects mentioned above, the difficulty of mitigations is regarded as high. This is due to
the need for resolving engineering details to optimize performance and concurrently managing expectations
for performance as THESL progresses on its Auto-FLISR journey.

5.1.4 Key Recommendations
e Set clear goals and expectations.

e Evaluate performance expectation and FLISR implementation complexity of each feeder. (e.g., is 60s
achievable for any specific feeder? What is the expected performance for each feeder?)

e |dentify key internal and external stakeholders and establish an education/communications plan.
e Review approach to transient faults and number of reclose attempts.
e |dentify circuits by complexity, and by association target Auto-FLISR performance criteria.

o Complexity may be represented by such as length of the circuit, number of devices to be
operated, and diversity of customer operations.

e Communicate where Auto-FLISR is deployed or not deployed.
e Establish device communication status review process.

e Establish transparent performance reporting and goal setting.

5.2 Dependency on NMS Upgrade
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Likelihood Medium
Impact High — Schedule
Difficulty of Mitigation Medium

5.2.1 Description

A foundational aspect of THESL’s journey to Auto-FLISR will be the upgrade of the Oracle NMS platform from
the current NMS version 2.3 to version 2.6. NMS will then be configured to enable control of SCADA devices,
and as a consequence will be moved to the more secure control environment. This will be a complex
undertaking. The complexity of this upgrade will increase your Auto-FLISR schedule risk. TRC’s experience
indicates that NMS upgrades and implementations are complex endeavors and clients typically accept
schedule delays in lieu of compromises elsewhere in the project. Compromises such as scope and business
process changes.

Enabling and testing SCADA control configuration from NMS is identified as one of the most important
dependencies for THESL’s Auto-FLISR implementation. It is THESL’s intention to move to the configuration,
testing and deployment of Auto-FLISR only after the NMS upgrade, environment relocation and SCADA
control is successfully deployed in production for operation. The intent is that enablement of Auto-FLISR
operations will be a distinct phase of the NMS upgrade project.

The planned NMS upgrade requires THESL to redesign its current system architect and build a new platform
environment in a secure zone, and to design with high availability architecture. Integration to key systems
will also be of great importance and system integration is an aspect of Auto-FLISR that ] identified as
having been challenging. This undertaking inevitably will introduce more complexity in planning and
preparing the test cases across identified NMS use cases, especially as the THESL NMS team will be working
with new environment conditions. The combination of a software upgrade, new functionality, and a
significant infrastructure architecture change will increase the risk of the project getting delayed and
delaying the Auto-FLISR go-live.

Oracle has also noted that the current NMS 2.3 deployment is highly customized which further complicates
the planned upgrade. We discuss the issue of customizations further in section 5.6.

Il noted that they have the Oracle NMS platform for OMS. i} split their OMS and ADMS team with the
ADMS (using the OSI product) in the secure CIP zone while OMS remains in the corporate environment
managed by a specific OMS team. PGE was concerned with the challenge of training operators on NMS in
addition to the other changes and so keeps this as a separate function. OGE mitigated this risk by moving
to a single pane of glass and one system for DMS, OMS, and D-SCADA.

It is common among utilities to first gain confidence by putting NMS-initiated SCADA control into daily
operations for some time before enabling Auto-FLISR. There are process changes to be managed once the
SCADA control from NMS is enabled, such as the operation process, device commissioning process, and NMS
IT-related process, such as increased security monitoring, alarm management, and fault resolution. In this
context the transition to Auto-FLISR is a distinct phase after the completion of the NMS upgrade and once
SCADA control has been established.

It is quite often the case when technology projects are late against deployment schedules or trending over
budget that project elements are reduced or changed to meet amended targets. While THESL will have much
to consider should such a situation arise, the impact to the timing and performance of Auto-FLISR should be
considered.
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5.2.2 Likelihood and Impact
The likelihood of the risk is considered as medium for the following reasons:

e THESL s actively involved in the NMS upgrade planning, but the scope and exit criteria for NMS core and
Auto-FLISR testing as separate release phases are yet to be specified.

e The manual FLISR project will provide THESL with more clearly defined requirements for the NMS 2.6
design phase.

e  Constructing a new platform environment in a secure zone with a high-availability architecture is a novel
undertaking for THESL.

o The likelihood of the risk is assessed based on the adjusted NMS upgrade schedule estimates, which fall
within a range of 30 to 42 months.

The impact of the risk is considered as high in the schedule category for the following reasons:

e As discussed in section 4.1, the TRC team estimates that the NMS upgrade will take between 30 to 42
months to complete, and the enablement of Auto-FLISR depends on the NMS 2.6 go-live. Therefore, the
risk is considered high due to the complexity of the NMS upgrade mentioned earlier.

5.2.3 Mitigation

Set NMS Upgrade project dependencies for Auto-FLISR — The scope and project detail of the NMS upgrade
and enablement of SCADA control is foundational to the enablement of Auto-FLISR. The expectation should
be set that the NMS upgrade and SCADA control is a schedule dependency for the deployment of Auto-FLISR.

The NMS upgrade and Auto-FLISR implementation project will have a comprehensive set of requirements,
dependencies, and objectives. The deployment of the new system will also be complemented by new
business and technology processes. The elements of the project and processes which track to Auto-FLISR
enablement should be identified and tracked. If project decisions are anticipated which will impact these
elements the Auto-FLISR leads should be engaged.

We discuss further below the benefits of process standardization and avoidance of customization and note
that any technology deployment is helped by simplifying the processes that the technology will support.

Set Auto-FLISR as goal of NMS Upgrade — Due to the dependency of Auto-FLISR on the NMS upgrade with
SCADA control enabled we recommend that Auto-FLISR is identified as a specific NMS go-live project goal so
connection to the FLISR functionality remains clear and is a success criterion for the NMS upgrade and SCADA
control project team. This will also allow for clear tracking of project schedules should there be delays to
dependency tasks.

The difficulty of mitigation is considered as medium since the action items primarily revolve around project
planning activities.

5.2.4 Key Recommendations
e |dentify key project elements and processes which impact Auto-FLISR.

e Leverage learnings from the FLISR pilot in project planning.

e Establish Auto-FLISR functionality as a key project goal.
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5.3 Data Quality

Likelihood High
Impact High — Schedule, High — Cost, High — Performance
Difficulty of Mitigation  High

5.3.1 Description

Data quality has been identified as one of the key activities for successful Auto-FLISR implementation. The
data quality should cover both data maintained by operational teams, including connectivity models,
network model parameters, SCADA data, and other data collected via IT system integrations. Below is a high-
level breakdown of Auto-FLISR data requirement based on our current-state analysis for THESL:

Data Category Impact to Auto-FLISR Level of Confidence Level of Mitigation
Connectivity High High High

Model

Engineering Data  Medium Medium High

(Impedance,
Loading info...)

Operational Data  High Medium Medium
(Fault Current,
Lockout Status...)

e Connectivity Model: Data quality issue includes problems related to unknown or incorrect transformer
connections, consumer-to-transformer connectivity, voltage level discrepancies, partial energization,
inconsistent phases, non-existing loops, parallels, and breaks in the network.

e Engineering Data: This category of data quality issue directly impacts the power flow results. It involves
inaccurate SCADA reading positions, unknown or incorrect element catalogs or parameters, inaccurate
load information (e.g., transferring load from the adjacent feeder), inadequate load profiles, low average
annual power values, incorrect status of generation units, inaccurate capacity ratings, and missing load
data (load or consumer transformer data not imported).

e Operational Data: Data quality issue includes Inconsistencies in fault indicator SCADA readings, such as
duplicate phases, number of signals, or signal existence, and inconsistencies in fault amplitude SCADA
readings, including duplicate phases and number of signals.

Both OGE and PGE identified that data quality was a challenge in their Auto-FLISR deployments as gaps or
inconsistencies in data impacted the effectiveness of the Auto-FLISR operation. The data comes from a range
of sources with a spectrum of parties responsible for the data, which transits via various IT systems.

THESL is seeking to mitigate its data quality issues with data cleansing projects. The extent of this activity,
the ability to maintain the quality and consistency of new data, and whether the standards for data quality
are set at an enterprise level will be an important consideration. JJJJj advised that they undertook an
extensive system-wide data validation project which cost in the range of $30 million . This project verified
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the connectivity and impedance model (wire sizing). The data from the field verification was critical for load
flow to operate, which was the foundational component Auto-FLISR and Integrated Volt VAR Control.

Without a strong data quality approach there will likely be a higher percent of data gaps and inconsistencies
that will reduce the effectiveness of Auto-FLISR, and which may result in detrimental switching outcomes. It
should be noted that this would also be expected to be the case for current operations and so strong data
quality has benefits beyond the deployment of Auto-FLISR.

5.3.2 Likelihood and Impact
The likelihood of the risk is considered as high for the following reasons:

e Data quality issues continue to be a prominent concern in peer utility Auto-FLISR implementations.
While THESL has proactively undertaken several projects, such as manual FLISR, power flow, and
commissioning tools, to create a robust data foundation for Auto-FLISR enablement, it is reasonable to
anticipate that some data quality challenges may still emerge along the Auto-FLISR journey.

e According to the Auto-FLISR data requirement analysis in section 5.4.1, the THESL team possesses an
overall medium level of confidence in their data quality to facilitate Auto-FLISR implementation.

The impact of the risk is considered as high in the performance, schedule, and cost category for the following
reasons:

e As stated in the peer utility interview summary, data quality continues to be a significant factor
contributing to Auto-FLISR deactivation. Poor data quality can directly affect Auto-FLISR's performance,
leading to solution failures, incorrect switching plans, or solution time-outs.

e Addressing data quality issues is generally perceived as a costly and time-consuming process that
necessitates coordination at the corporate level.

5.3.3 Mitigation

Long term view of data quality — Data quality should be planned and budgeted as a broad opportunity across
a variety of grid modernization programs, and staff should be encouraged to take ownership of data quality.
Some of the activities can be time-consuming and costly. For example, manually validating the network data
models and their data mappings over all overhead lines is no small undertaking. Such endeavors need to be
backed by a process of data validation and quality control at the initial point of entry. There are various ways
this can be done, for example expected number control ranges can be established within electronic forms,
barcode reading of components on installation, and verbal three-way communication of activities to confirm
data being reported.

Plan for poor data quality — While data quality should be a key objective, it is also important to design for a
tolerance to data quality issues during testing and to establish criteria for how Auto-FLISR is deployed where
it is known that a specific circuit may have data issues beyond a specific baseline level. For example, how to
interpret the circuit violation constraints given the confidence level of a network model.

The FLISR pilot, power flow project, commissioning tool project, upgrade of NMS and development of NMS
SCADA control will establish an opportunity to improve foundational data quality and integration quality.
The project team should work to determine how to configure the system in a way to better respond to
different data quality issues while still reaching the intended system operation target.
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Budget for data quality -- Budgeting should be established for data quality baseline identification and
improvement activities as an ongoing effort as part of normal operational activities.

Considering all the aforementioned activities, the difficulty of mitigating data quality issues should be
regarded as high, aligning with the experiences of most peer utilities.

5.3.4 Key Recommendations
e Leverage the manual FLISR evaluation pilot to establish a data baseline, validate and correct data.

e Where data quality issues are identified, test the same data elements for use cases beyond the pilot
location use cases and correct as required.

e Establish a broad data quality approach. This includes establishing working group to address data quality
issue, leveraging data analytic to address data quality issues and establishing data quality framework,
etc.

e Broadly communicate and educate staff about data quality objectives.

5.4 NMS Product Gap

Likelihood High
Impact High — Cost, High — Performance, High — Schedule
Difficulty of Mitigation  High

5.4.1 Description

It is generally considered best practice when deploying software to use the software as designed, leveraging
the configurations that are native to the software. Functionality and configurations that are native to the
software are expected to be maintained and upgraded as part of the quality assurance and performance
standards included within the software licensing. Software is not an exact match for all of a company’s
operations and processes and that either the company needs to adapt to the software or that they need a
specific change, a customization, to the software to meet their operational process. This section highlights
the intricacies associated with the NMS 2.6 implementation, primarily stemming from extensive
customizations and configurations. In comparison, the dependency on NMS upgrade risk centers around the
activity schedule risk, while the Auto-FLISR performance risk pertains to the limitations of the NMS Auto-
FLISR product. Acknowledging that there are overlaps among the three risks, it is important to designate
them as separate entities. Doing so enables THESL to implement targeted measures more effectively and
address each risk with precision.

During the interview with Oracle, they identify that they consider THESL’s NMS 2.3 deployment to be at the
high range of customizations that may be deployed to their NMS software. While Oracle noted that some of
these customizations were developed to delay THESL’s need to upgrade from NMS 2.3, Oracle identified that
the extent of customizations will increase the complexity of the upgrade to NMS 2.6. Oracle identified that
approximately 90 percent of the NMS customizations to NMS 2.3 are not native within NMS 2.6 and will
provide a range of difficulty to reproduce in NMS 2.6.
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Some examples of customizations have been identified by THESL SMEs:

e UWPC (Utility Work Protection Code): Customization of Switching and Safety Document Modules
(Custom cross record views, custom validations, custom emailing, printing, etc.).

e Customization of event management.
e OMA (NMS Operations Mobile Application).

Oracle has identified the NMS 2.6 has an expansive set of rule configurations, known as SRS rules, that create
the opportunity for considerable configuration flexibility in the product. Oracle believes that these
configurations will allow for most use cases. Oracle further noted that there is a common move within
utilities to work to leverage software as designed, using native configuration, rather than for extensive
customization.

Oracle advised that their experience is that a typical upgrade for NMS takes 12 to 18 months but believe
that the THESL upgrade will take longer due to the complexity of the customizations. Also noted that THESL
has already made 15 to 20 NMS 2.6 customization requests that are not on the NMS roadmap, meaning that
such customizations would need to be supported at THESL's expense.

Oracle also took the opportunity to stress that they will discontinue the full support of NMS 2.3 after the
end of 2024. After this time Oracle will offer only sustained support which does not support patches or bug
fixes, only support critical issues. With the upgrade expected to take over 18 months THESL will need to plan
internally to mitigate any potential operation and cyber security risks until the upgrade is in production.

5.4.2 Likelihood and Impact
The likelihood of the risk is considered as high for the following reasons:

e The current state analysis revealed that there are a number of customizations on the horizon planned
for NMS 2.6 upgrade.

e |tisunknown if the Oracle NMS team will enhance their current product to address THESL's specific use
case in the near future.

e Given that the future state documentation on Auto-FLISR is still pending finalization, this may lead to
additional customization or configuration work to bridge any product gaps.

The impact of the risk is considered as high in the cost, schedule and performance category for the following
reasons:

e Extratime and budget are expected to be allocated to the Oracle team during the NMS 2.6 build phase
due to the additional customizations required to address product gaps.

e Asnoted in the Auto-FLISR Performance section, configuring NMS Auto-FLISR settings is a critical factor
in achieving the 60-second performance target and is inherently an interactive process.

5.4.3 Mitigation

Challenge status quo processes — THESL should seek to use the native functionality of the NMS product. In
many cases this may involve product training and coaching managers/leaders to help drive organizational
change, especially in the context of long held legacy process.
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Il has had success in creating system super-users during the User Acceptance Testing (UAT) who are
persons of influence within the organization to drive change acceptance. Such champions can be developed
earlier in the use case review and product configuration stage to support use of the native system
functionality and provide credible insight and support for resulting process change.

Establish rigorous customization approval process -- Where it is deemed that customizations are required
a criterion should be established for their creation, and in the case of the upgrade from NMS 2.3 to NMS 2.6,
their migration to the new version. The criterion should include the following:

e Degree of variance from existing configuration capability.
e Extent of use.

e Extent of operational impact.

o Level of effort to develop and maintain.

Apart from individual customizations, the overall extent should be understood as the sum of the parts may
be greater than anticipated. There is a point where an extensive set of customizations has to generate
consideration of whether the selected solution is a good fit and raises the question as to whether extent of
customization was understood prior to solution selection. The difficulty of mitigation should be deemed high
due to the extensive volume of activities that may be involved.

5.4.4 Key Recommendations
e Establish change management / training to leverage tool native functionality.

e Establish an approval criterion for customizations.

o |dentify and establish agreement between THELS and Oracle to enhance Oracle NMS product to
minimize the customization needs.

5.5 Auto-FLISR Testing

Likelihood Medium
Impact High — Schedule, High — Cost
Difficulty of Mitigation Medium

5.5.1 Description

There are various Auto-FLISR testing approaches among peer utilities depending on the IT/OT system
readiness and the FLISR implementation journey. The approach to testing impacts how the utility transitions
through the stages of FLISR operation from manual FLISR evaluation through to full Auto-FLISR deployment.
Based on our findings regarding THESL's current state, there is a potential risk that THESL may not be entirely
prepared for the Auto-FLISR testing to achieve the desired outcome. The significant test areas are:

® Point check remotely controlled switches

e Adding remotely controlled switches into operator’s processes
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e Verify switching plans developed by NMS

e Verify Auto-FLISR

Standard switching scenarios are normally tested with a level of rigor. Commonly known as edge cases or
end cases, there are a handful of test cases surrounding system abnormal conditions (e.g. situation where
there is large generation on the feeder). The process of planning for and gracefully addressing edge cases
can be a significant task, and yet this task may be overlooked or underestimated. In particular, building
testing cases around edge cases with real time system inputs should be given attention during the manual
FLISR testing and are considered as a critical part of successful Auto-FLISR implementation both by Oracle
and peer utilities. Different failure modes, protection miscoordination, N-1 operations or non-standard
network configuration are not always considered as part of the test case inventory development.

Another aspect of testing is gaining confidence about network system behavior. For manual FLISR testing it
is common to leverage a test simulator to test cases around switching plan validation. However, a robust
Auto-FLISR testing strategy generally involves end-to-end testing as the last step before enabling the pilot
circuits in production environment. Setting test environment around end-to-end testing can be a challenging
process and if not planned, is likely to introduce additional schedule and cost impact.

As a major component of the Auto-FLISR journey, outbound SCADA control, is likely to be included in the
NMS 2.6 upgrade test cases based on the interviews with THESL, failing to clearly specify the exit criteria for
Auto-FLISR related testing during NMS upgrade period may lead to misalignment of expectations from
business and IT stakeholders.

5.5.2 Likelihood and Impact
The likelihood of the risk is considered as medium for the following reasons:

e THESLis actively engaged in the NMS upgrade and Auto-FLISR planning, but the finalization of the master
Auto-FLISR test strategy is pending. Additionally, the introduction of power flow algorithm changes and
other FLISR-related functional modifications in NMS 2.6 could introduce uncertainties for Auto-FLISR
testing.

e THESL has limited experience in distribution automation testing, which could be leveraged to inform the
Auto-FLISR test strategy.

e In terms of Auto-FLISR testing, utilities often adopt diverse test approaches based on their system
maturity and business case, leading to no universally applicable "golden standard" for testing.
Consequently, THESL will need to invest time in identifying the most suitable test strategy for their
specific requirements and operational confidence level.

The impact of the risk is considered as high in the schedule and cost category for the following reasons:

e |If not planned properly, additional Auto-FLISR testing could lead to schedule slip for NMS Upgrade.
Failing to include important edge cases into testing could also result in turning off Auto-FLISR after
feeder becomes operational.

e The establishment of a dedicated test lab and the extensive point-to-point testing required could
present significant costs for THESL.
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5.5.3 Mitigation

Test Case Completeness -- It is important to take a holistic approach to revisit the test case inventory to
include both common cases and high-priority edge cases driven by THESL’s system failure modes, as well as
clearly align the Auto-FLISR test cases with the overall NMS upgrade test cases.

Use of Test Lab for Power Hardware -- As for good practices to prepare a rigorous yet efficient Auto-FLISR
testing, key activities, and the timeline to set up a test environment for Auto-FLISR on the NMS 2.6 platform
should be established. THESL should consider setting up a test laboratory with several control devices or
using (power) hardware in the loop testing to further gain confidence for field device behavior in the context
of Auto-FLISR operations. In the case of lab testing with field devices, THESL may consider testing different
recloser settings during the test period. For example, configure some reclosers to have multiple operations
before lock out. This shall help THESL determine if Auto-FLISR operation requires any protection setting
change from the business side. For the purpose of gaining confidence of SCADA outbound control in
production mode, advisory mode, where the operator approves the switching plan before permitting NMS
control of SCADA devices, can be used for the transition of operations.

Inclusion of Business in Testing — The inclusion of the business in the development and execution of test
cases can help with two items. First, including the business will help identify the edge cases as mentioned
above. Second, business involvement will help with the change management needed to implement Auto-
FLISR.

The difficulty of mitigation is regarded as medium since the main action items focus on establishing
appropriate testing planning.

5.5.4 Key Recommendations
e leverage learnings from FLISR pilot to inform Auto-FLISR testing.
e Establish end-to-end test plan which includes edge cases.

e Establish a test environment and test laboratory.

e Stage deployment based on confidence.

5.6 Standard Approaches to Work

Likelihood Medium
Impact Medium — Schedule, Medium — Safety
Difficulty of Mitigation Medium

5.6.1 Description

Il noted during their 20-year journey to Auto-FLISR that sophisticated protection schemes could not be
easily adapted to permanent system changes. Complex relay logic was prone to settings errors and logic
holes. Unique procedures for each system were identified as unsustainable and created system complexity,
training difficulties and the potential for temporary switching changes to have unintentional impacts. |JJjij
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stressed the need to avoid individual procedures for each sub-station, and the need for consistency of
approach with the deployment of Auto-FLISR.

Il identified that a lack of ownership of recloser point architecture resulted in inconsistent point
numbering / point mapping. When retrofitting these devices with additional points and/or modifying existing
points some years later, a standardized template (currently in use) could not be used. Each point of each
device had to be examined and modified by a DMS technician which is time consuming.

Humans have the capacity to deal with variance and to fill gaps where they may exist. While this does
increase the risk of human performance errors it is relatively common that some level of variance is
accepted. A technology solution is more cost effective when processes are simplified and standardized
before their deployment. This reduces the cost of system deployment (reduced configuration work,
consistent testing approaches and resolution) and improves the transaction success rate and execution
speed.

Oracle noted the high number of customizations that THESL have on their NMS 2.3 platform. While the issue
of configuration verse customization is discussed in detail in the next section, variation in processes can be
a source of the need for customized solutions and generally do not support the case for the software vendor
to develop and support a solution within their core codebase.

5.6.2 Likelihood and Impact
The likelihood of the risk is considered as medium for the following reasons:

e The current state analysis (manual FLISR pilot phase) has not revealed any significant process gaps, but
specific process changes and documentations for Auto-FLISR are yet to be determined.

e While a dedicated change management team exists for the NMS upgrade project, there is currently no
dedicated change management team specifically focused on Auto-FLISR implementation.

The impact of the risk is considered as medium in the schedule and safety category for the following reasons:

®  Process changes generally requires additional work during design phase and additional training time
before system goes live, which may result in overall schedule delays if not adequately planned.

e The standardization of Auto-FLISR processes related to protection coordination is expected to directly
enhance operational safety.

5.6.3 Mitigation

Establish standard for interrelated activities — The process for standardization starts with standard devices,
standard engineering guides, standard protection, and coordination settings (distribution and substation).
The standardization has to be backed by ownership and accountability.

The manual FLISR pilot THESL is starting August 2023 will provide an excellent opportunity to identify
inconsistencies in processes and their potential impact. The testing team should look to streamline and align
processes as their first approach, before any technology solution is found to support inconsistent processes.

Quite often process variation in the field comes from legacy, regional and somewhat siloed operations.
Finding those variations and working to consensus does not need to wait for a technology deployment.
THESL can commence the identification of misalighment and the opportunity for consistency at their
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convenience. This can in fact serve as a foundational step for change management and for opening the
dialogue for process improvement, including the role to be played by Auto-FLISR.

The difficulty of mitigation is considered as medium, as the main action items primarily involve business
process improvement and management, which are within the project team's control.

5.6.4 Key Recommendations
e  Establish process review and alignment as a goal of the manual FLISR pilot.
e Establish change management working group.

e Monitor compliance with process for training gaps.

e Apply accountability for compliance.

5.7 Change Management and Acceptance

Likelihood Medium
Impact Medium — Schedule, Medium — Performance, Medium — Cost
Difficulty of Mitigation = Medium

5.7.1 Description

During the utilit