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Executive Summary

Vanry & Associates Inc. (Vanry) was engaged by Alectra Utilities Corporation (Alectra Utilities or
Alectra) to undertake an independent, third-party review of the methodologies used to assess asset
health, as well as the processes and methodologies used in development of the Distribution System
Plan (“DSP”) for the 2020 — 2024 planning period. This report documents our assurance review of
the draft DSP which encompasses all of the Alectra legacy utilities.

Our work comprised multiple reviews of the DSP documentation, including appendices, and
multiple meetings/video conferences with relevant Alectra subject matter experts (“SMEs”) and
interviews of other relevant Alectra personnel. The review paid particular attention to two areas:
Asset Management (“AM”) process, and the 5-year System Investment Plan. The AM review
assessed the methodologies employed by Alectra and evaluated the asset management process,
specifically the links between i) inputs that drive the needs of investment, ii) processes used to
prioritize and pace solutions and iii) alignment of investments with intended performance outcomes
(customer focus, operational effectiveness, public policy responsiveness, financial performance).
In terms of inputs into the AM process, the review included an assessment of the methodologies
used in developing an evaluation of the Asset Condition Assessment (“ACA”) and provides an
opinion of the alignment of this methodology to established industry best practices. Our review
team is made up of professionals that are well regarded in the industry and known as experts in
this area. Stewart Ramsay and Darin Johnson led the majority of the investigations, and data
collection, with support from Neil Reid. Julius Pataky served as our own independent QA/QC lead
and framed our internal review methodology.

The System Investment Plan review evaluated the appropriateness of the 5-year system
investment decisions and plan developed based on the information derived from the asset
management process. The review assessed the relationship between the needs identified from the
asset management process and capital investment plan, specifically the appropriateness of
prioritization and pacing with a focus on key drivers of change over the 5-year planning period.

Our review was limited to a review of the DSP and its appendices, review of Alectra’s process and
methodology documentation and business cases provided by Alectra and information gained during
interviews with Alectra’s subject matter experts and management personnel. We did not undertake
verification of other underlying input data, nor did we validate the input data that Alectra received
from other sources and stakeholders, such as equipment manufacturers and regional
transportation authorities.

Alectra has continued to make improvements in its asset management processes, analytical
capabilities, and in its understanding of the system and the assets that make up the system. Alectra
continues to improve on its abilities to leverage its investments in tools, such as GIS, and continues
to investigate and adopt new tools and technologies. Alectra exhibits sound asset management
capabilities and these are used to good effect in bringing together the DSP. Alectra is focused on
continuous improvement, including continuing to strengthen its Asset Management process and
capabilities.
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We note that Alectra has made substantial progress and improvements since our last review of the
2017 Enersource Rate Zone DSP. Since that time Alectra has brought all the legacy utilities
together under a common asset management framework and set of processes. It has transitioned
the conduct of the ACA in-house, and it has adopted and implemented the C55 optimization
process. All of this represents a significant level of effort and Alectra has accomplished this effort
quickly and to good effect. The level of standardization of process and methodology is evident
throughout the DSP and the underlying analyses and business cases. Alectra continues to make
improvements in its AM processes and is demonstrating its commitment to continuous
improvement.

In our review of the DSP and our discussions with Alectra personnel, Alectra demonstrates clearly
that it understands the value and the limitations of the data and analyses that it has at its disposal
and is working systematically to improve the quality of data for the highest value/risk decisions that
it is making. Alectra has continued to improve its ability to assess pacing of investments. Alectra
not only assesses potential investment portfolios against financial and rate impacts, it assesses
them against other realistic constraints such as labour availability, workload throughput, and the
probabilities of other regional partners and developers meeting proposed construction timelines.
There is a clear understanding among the Alectra staff that pacing is an integral part of the decision
process and Alectra appears to be far more tuned to finding opportunities to defer investments
within appropriate risk profiles for the sake of limiting the financial impacts on customers. Alectra
has taken unprecedented steps to work directly with customers to ensure that it has a detailed
understanding of the drivers and concerns of its customers and it has reflected this heightened
understanding in the evaluation of needs, projects, investments, risk and costs.

We do wish to register two concerns that we highlight in our conclusions. We applaud Alectra for
the time and effort that it has invested in the Customer Engagement activities over the last two
years. Itis clear that Alectra has spent significant time in listening and understanding customers’
needs, desires and concerns, and it has reflected the customer input in the development of the
DSP and the underlying investment plans. It is clear that Alectra has worked hard to find and strike
the balance between reliability, risk, and cost. We are concerned that while the level of investment
in asset renewal and replacement is balanced, it is just at the balance point, and thus maybe too
close to the edge of the risk envelope.

The following summarizes our concerns. These do not stem from the process or the methodology.
Our concerns lie in a small number of decisions that Alectra has taken that Vanry believes could
have potential implications for the customers and Alectra.

1. Alectra like many utilities in North America, is battling a chronic failure of Underground
Residential Distribution (“URD”) cable, referred to by Alectra in its DSP documentation as
XLPE. Alectra, appropriately, is allocating a large percentage of its system investment to
the proactive replacement and refurbishment of the failure-prone URD cable and
associated assets. The analysis in the DSP, and our experience with other utilities
suggests that at the proposed level of investment, which is significant, may not enable
Alectra to stay ahead of the deterioration rates in its URD fleet. It is well understood across
the North American distribution sector that reactive replacement work is more costly than
proactive replacement work by anywhere from 2 to 6 times. Capital investments in
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proactive work can reduce the costs of reactive work (both Capital and OMA), often to a
better cost impact to customers. This often requires capital investment up front, with the
payback to the customer being seen over time.

Conversely, utilities that reduce proactive replacement as a means of reducing investment
or rates, most often find themselves being pulled into a vicious cycle of having more of their
planned replacement funding being consumed with responding to reactive replacements.
This reduces the amount of planned replacements that can be undertaken, which in turn
leads to more reactive spending. Once started, the vicious cycle is extremely difficult to
exit and can turn into a so called “death spiral” where all of the planned spending is
consumed in a fully reactive mode and reliability deteriorates to universally unacceptable
levels.

We are concerned that Alectra may not have allocated sufficient funding required to keep
up with the cable failure rates. This leaves Alectra and its customers exposed to risk of
entering a vicious cycle, if any of the following should occur:
= Alectra is not able to secure the investment levels that it seeks for URD
and associated equipment replacements;
= Alectra is not able to execute the work that it has in the plan for URD
replacements due to resource limitations (availability of personnel, or as a
result of other emergent work such as road widening or storm response) to
its current estimated levels; or
= The failure rates for the URD cable increase above the current projections.

While we understand, and greatly respect, that Alectra has selected this level of investment
in its efforts to balance rates/costs to customers, we are concerned that the deference to
customer concerns regarding rates may have overweighed cost and underweighted risk.
We recognize that Alectra has selected the most aggressive investment option that it had
proposed to customers and yet we believe that Alectra should consider increasing the level
of URD replacements in its plan to put further distance between Alectra and the threshold
of the vicious cycle. We believe that doing so would ultimately serve the customers’
concerns regarding cost, while also ensuring that there is no deterioration in reliability.
Should Alectra not elect to increase the investment in URD replacement above what it has
proposed in the DSP, we strongly encourage Alectra to ensure that it secures and deploys
all of the investment that it has proposed and that Alectra not allow itself to be distracted
from executing on the replacement of the URD cables in its plan.

2. Alectra, in deference to customer concerns about costs, has elected to defer investments
related to DER, specifically the Neighborhood DER Pilot ($9.8M). Based on our work with
other utilities, around the globe, we believe that it is critical that distribution utilities invest
in technologies that will allow them to integrate and coordinate dispatch of DERs and other
Grid Edge technologies. The inability on the part of the distributers to have visibility to and
to interact with DERs and Grid Edge devices has led to significant negative consequences
for customers.
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For example, Hawaii Electric has now reached a level of saturation of DER on its system
that has resulted in voltage instability island wide on each of the islands and as a result,
HECO has placed a moratorium (up to 2 years) on any new residential roof top solar. This
comes at a time when the costs of new roof top solar have fallen into the affordable range
for middle- and low-income customers. The lack of visibility and coordination capability
has resulted in an inequity of costs as more affluent customers are paying less and more
of the system cost burdens are falling to middle- and low-income customers.

Similar situations are occurring in California where the lack of visibility and control of DER
and Grid Edge devices have threatened the reliability of the system. In the previous fire
season in California, the smoke from the fires moved into the Bay Area and the resulting
solar obscuration reduced solar panel output by 90% across the region. The result was
significant spikes in load for the distribution system as many of the customers with solar
had added significant load behind the meters that the utility could not see and had not been
required to serve. When the solar output dropped the distribution system was severely
stressed and many areas were at the verge of collapse. The impact on generation
portfolios was also staggering. It created significant unexpected volatility in the market and
resulted in much higher costs than any providers had anticipated and planned for.

Vanry believes that Alectra should endeavor to continue its work on understanding the
most effective ways to interface and interact with DERs, EVs and other Grid Edge devices,
and to do so before there is significant penetration in its system. Doing so will allow Alectra
to make rational and appropriate proposals for investments in technology that will ultimately
result in optimal cost for delivered energy for customers, regardless of the source of energy.

Alectra’s current thinking about these systems is progressive and consistent with thought
leaders in the industry. If Alectra does not progress and test these capabilities we are
concerned that it could fall behind and end up working in a reactive approach (Hawaii and
California) which will ultimately result in higher costs and risk for customers, especially
lower- and middle-income customers, who are most vulnerable. We understand the
concerns of Alectra’s customers, and why Alectra might defer the pilot investments. In the
end, we believe that deferring the investments could lead to higher costs for customers in
the near future.

Based on our review of the DSP, the supporting documents and analyses, and our interviews with
the Alectra personnel, we believe that the DSP represents a well reasoned, fact-based assessment
of the needs of the system and that it reflects the concerns of the relevant stakeholders and the
desires of customers, as of the 2018 and 2019 customer engagement activities. It is evident that
the customer engagement results have influenced the focus of the DSP as well as the associated
investment planning. In our discussions with staff and our review of the plans, we see clear signs
that Alectra is actively looking for ways to improve efficiencies of its investment plans and to reduce
the overall impact on rates. The staff understand that the customers feel significant rate pressure
and we believe this is being reflected in their approach to the planning and the DSP. We believe
that the proposed investment plans align with what we see as being needed by the system to deliver
the required performance levels and to meet the regulatory requirements. The pacing of the
investments appears reasonable and reflective of a need to balance between costs and
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performance obligations and risks. The quality and calibre of the report, and the continually
improving work that underpins it, is reflective of sound asset management processes and thinking.

Based on our review of the report and our assessment of the content, as well as the intent of
Alectra, we believe that the Alectra DSP, and the underlying methodologies, analyses, and
supporting documentation are aligned with the OEB requirements and that, in total, they represent
a good-faith effort to produce a high quality, accurate assessment of the investment needs of the
system over the planning horizon.

We believe that Alectra is making excellent progress in its efforts to become a leading asset
management organization. It has continued to improve its processes and tools, recently adding
the Copperleaf C55 investment prioritization/optimization tool. There is significant talent and
capability within Alectra that appears to complement what we have seen in the past in the legacy
utilities. Alectra has also continued to improve the capabilities of personnel, standardizing
approaches through collaboration and training.

Alectra’s thinking and approach to grid modernization is progressive and consistent with the global
leaders in this area. Alectra shows a forward thinking understanding of the relationship between
emerging technologies, new tools and systems (such as DERMs — Distributed Energy Management
Systems) and the legacy operational technologies.

Overall Alectra is performing at a high level and the resulting DSP reflects a combination of high
caliber people working in an effective and efficient well reasoned process.
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Introduction and Approach

Vanry & Associates Inc. (Vanry) was engaged by Alectra Utilities Corporation (Alectra Utilities or
Alectra) in February 2019 to provide Capital Investment Plan Third Party Review Consultation
Services regarding Alectra’s Distribution System Plan (2020-2024). Alectra contracted with Vanry
to provide an Independent third-party review of the Asset Management (“AM”) process and the 5-
year capital investment plan identified in the draft Distribution System Plan (“DSP”); and to provide
an opinion as to the strength of the DSP and its compliance with the DSP Chapter 5 filing
requirements.

This report is a review of the draft DSP prepared by Alectra Utilities to be filed as part of Alectra’s
rate application to the Ontario Energy Board (“OEB”) in 2019.

Alectra Utilities was formed in February 2017 through the consolidation of PowerStream Inc.,
Enersource Hydro Mississauga and Horizon Utilities Corporation and a subsequent acquisition of
Brampton Hydro Inc. In addition, in January 2019, Guelph Hydro Electric Systems Inc. was
consolidated into Alectra Utilities. In the past, capital investment plans were established on an
individual basis for each of its five rate zones, corresponding to each of the predecessor utility
service territories. To support the effective and efficient planning of capital investments and its
efforts to operate as a single entity, Alectra Utilities has developed this Distribution System Plan
(DSP) for its entire system.

This Distribution System Plan Review examines the methodologies and processes used to assess
the asset management inputs, decisions and establishment of the subsequent 5-year system
investment plan for Alectra Utilities entire service territory.

Our work included an in-depth review of the DSP documentation, including appendices, and
multiple meetings/video conferences with relevant Alectra subject matter experts (“SMEs”) and
interviews of other relevant Alectra personnel. The review paid particular attention to two areas:
Asset Management (“AM”) process, and the 5-year System Investment Plan. The AM review
assessed the methodologies employed by Alectra and evaluated the asset management process,
specifically the links between i) inputs that drive the needs of investment, ii) processes used to
prioritize and pace solutions and iii) alignment of investments with intended performance outcomes
(customer focus, operational effectiveness, public policy responsiveness, financial performance).
In terms of inputs into the AM process, our review included an assessment of the methodologies
used in developing an evaluation of the Asset Condition Assessment (“ACA”) and provides an
opinion of the alignment of this methodology to established industry best practices.

The System Investment Plan review evaluated the appropriateness of the 5-year system
investment decisions and plan developed based on the information derived from the asset
management process. The review assessed the relationship between the needs identified from the
asset management process and capital investment plan, specifically the appropriateness of
prioritization and pacing with a focus on key drivers of change over the 5-year planning period.

We assigned four highly qualified and experienced resources to undertake this assessment. The
team is made up of professionals that are well regarded in the industry and known as experts in
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this area. Stewart Ramsay and Darin Johnson led the majority of the investigations, and data
collection, with support from Neil Reid. Julius Pataky served as our own independent QA/QC lead
and framed our internal review methodology.

In undertaking the review, Vanry applied a methodical approach consisting of:
1. Document review

a.
b.

Alectra Utilities Distribution System Plan 2020-2024, including appendices
Other supporting documents provided by Alectra, including, Copperleaf C55
business case optimization back-up and other technical materials

OEB Chapter 5 requirements for Consolidated Distribution System Plan, July
12,2018

2. Development of lines of inquiry specific to each report/document and various areas of
the processes for development of the DSP:

a.

~0o00oT

g.

Asset Management Framework and process

Asset Condition Assessment

Customer engagement process and results

Capital investment planning including C55 investment optimization

System planning process

“Utility of the future” initiatives, such as Grid Modernization, DER and EV
integration and application of microgrids

Assessment of non-wires alternatives, CDM, and other technologies

3. Application and use of AMI and AMI data

a.

S3 T AT TSQ M0 Q0T

Interviews with the relevant leaders and SMEs to ensure that Vanry has a
clear and appropriate understanding of the processes used for each part of
the process. The Asset Management Framework and capital investment
planning process was investigated in sufficient detail to enable Vanry to
make meaningful assessments. Topics discussed in interviews include the
following:

Inputs to and use of C55

Process for development of business cases

ACA process, especially integrating the legacy utilities

Underground cable renewal investments

Grid Modernization initiatives

AMI and use of AMI data and grid analytics

System Planning criteria

Reliability performance

Performance Monitoring and metrics

Continuous improvement

Optimization of investment Forecasting (load, EV, PV)

. Risk analysis

Customer engagement process and results

BE | DO |HAVE 9
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Review of additional supporting documents provided during, and subsequent to, the
interviews, including sample detailed business cases, C55 training materials, and first
and second-round customer engagement results.

Vanry’s scope did not include the assessment of quality or veracity of underlying
source data of the processes and methodologies.

Based on the results of our reviews and discussions with Alectra personnel, this report
provides observations, assessments, conclusions and recommendations regarding:

1.

oD

Customer input regarding needs and priorities
The Asset Management Process

The capital investment plans

The AM processes and resulting DSP

BE | DO |HAVE 10
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Summary of Approach
Asset Management Process Review

Initiation:

This initial step entailed identifying the key materials used in the Asset Management Process.
Specifically, this included DSP and related documents. Alectra also identified key leaders
participating in the Asset Management process for assistance and interviews to understand the
practical application of the processes and resulting investment decisions. There were
approximately 15 individuals involved and responsible for various aspects of the process.

Documentation Review:

This step entailed first the review of the new internally prepared Asset Condition Assessment
Report, Appendix D to the DSP, to assess its reasonableness and appropriateness. This
assessment reviewed the methodology used to generate the asset health indices used to advise
the identification of investment needs. This review included assessment against the stated
assumptions, input and weighting factors, as well as comparison to industry leading practices.

The documentation review continued with materials which documented the process used by Alectra
to prioritize and pace the proposed investment plans. This included a review of documents
describing the process and the review of work products of the process (e.g., category-specific asset
strategy, used in the development of business cases for inclusion in the Copperleaf C55
optimization process, investment summaries), as well as tools and documents which described the
project selection/prioritization criteria.

Interviews:

The next step in the review entailed conducting interviews to clarify our understanding of the
documentation reviewed above, to fill-in any gaps of process, which were not captured by the
documentation and to seek confirmation of the process — i.e. some process elements may be
covered by practices but are not documented. We carried out several days of interviews with team
leaders from within the utility. For scheduling purposes, the interviews were a series of Skype-
based audio/video meetings in which Vanry could ask specific questions and work interactively to
delve into the details of the work products and the process used to develop them. These interviews
also inquired into the application of the ACA findings, customer engagement priorities, and the C55
business case and optimization processes leading to the investment plans in the DSP.

Vanry’s approach to the interviews was to engage with the Alectra team in each of the areas of the
DSP so that we were able to test the depth of their understanding of their own analysis and thus
the robustness of their conclusions and recommended investment plans. In so doing, we were able
to assess both the process and the personnel and their ability to use the processes and their skills
to deliver the requisite level of thinking, analysis and decision making to develop a high-quality
DSP.
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Assessment and Documentation:
This step entailed the synthesis of all the reviews and interviews conducted earlier. The Vanry
assessment included the following:
1. Review of the formulations used to create the Health Indices, and the initial investment
needs proposals based on the ACA;
2. The approach used to develop pacing options, which were submitted to the customers
for comment; and
3. Development of business cases to support prioritization of specific projects
comprising the selected pacing option to meet the five-year objectives.

Vanry assessed the appropriateness of these elements for creating the 5-year investment plan in
comparison with industry-leading practice, principals of asset management, and stated OEB
requirements.

It is during this stage that we undertook the analysis of all that we found against industry leading
practices and against the required OEB performance outcomes. The assessment first considered
the reasonableness of the assumptions and of the critical information and data used as input. The
leading practice assessment evaluated the methodology of condition assessment and life cycle
optimization, the investment decision-making process, alignment criteria to strategic drivers
(internal and OEB), and robustness of the process for repeatability. Vanry’s analysis included the
identification of key assets, based on materiality and risk, review of assumptions and inputs to
identify risk, integration of customer feedback, and reasonableness of the approach for developing
and applying inputs and weighting for criticality determination.

System Investment Plan Review

Review and Analysis:

This stage of the effort entailed the review of the 5-year investment decisions. While the Asset
Management Process Review evaluated the information used, the methodology applied, and the
process to arrive at the investment plan, and provided an opinion on the work, the System
Investment Plan review entailed the assessment of the overall investment plan relative to Alectra’s
strategy and customer and regulator expectations. Accordingly, this work comprised reviewing
Alectra’s documentation of its 5-year investment plan with the awareness that this is the primary
tool for communicating to customers, the regulator, shareholders and stakeholders as to what those
plans are. As such, this work is a synthesis of the Alectra work reviewed into a strategic document
of investment plans. The Vanry analysis entailed considering the specific needs as defined by the
assets (asset condition), potential other investment requirements (growth) and those attributes
which are important to customers, stakeholders, and conform with OEB requirements.

The analysis activities entailed review of the latest version of the DSP, past messages and
positioning of similar evidence by Alectra to the OEB, and similar earlier filings by Alectra affiliates
before the OEB. The initiation step of documentation collection as well as the interviews in the
initial stage of work were the primary source of this information. The analysis focused on
completeness and appropriateness of the Investment Plan, and providing a high-level comparison
to the maturity of the DSP vis-a-vis leading practices. Specifically, the dimensions on which this
analysis was carried out were: needs, preferences and expectations as represented by customers,
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an understanding of the needs of stakeholders; appropriate capital for operational effectiveness
relative to leading practices, Alectra standards and OEB requirements; comprehensiveness and
robustness of justification and prioritization relative to balancing the value attributes of reliability,
risk mitigation and costs; and positioning the investments relative to the long-term sustainability of
the assets and business (e.g., neither overbuilding, nor harvesting the assets for short-term gain).

Assessments and Documentation:

This step builds directly on the previous step and synthesizes all the earlier work. The assessment
first considered the validity and consistency of the assumptions and veracity of the information and
inputs on which the Alectra analyses was conducted. This work was also focussed on identifying
gaps, if any, in the supporting documentation input and validating the key assumptions as well as
providing a high-level comparison of the DSP to leading practices.

Following the analytical phase, we prepared this report which is a summary and conclusion of our
review. This report opines on the reasonableness of the overall process used to generate the DSP,
the decisions therein, the inputs and assumptions used, and thus the appropriateness of the
planned investments. The report comments on the robustness of the process to reach the
investment plan and documents the work to complete this assessment.
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Observations and Assessments

Asset Management Framework

The Asset Management Framework includes the tools and processes used to identify need, create
spending options, select projects, and prioritize the portfolio to create the final recommended
spending plan. Although every spending decision is technically a part of this plan, the primary focus
is on renewal of aging assets and other large capital projects.

Following the OEB’s Decision and Order in EB-2016-0025, and other matters, Alectra indicated
that it would file a consolidated 5-year DSP in 2019. Guided by its Corporate Strategic Goals and
Objectives, customer input, its Asset Management Framework, and the OEB’s requirements,
Alectra established the basis for the consolidated DSP. The Asset Management Framework set the
foundation for the DSP and all planned capital investments. Stemming from the Asset Management
Framework is the Asset Management process which is discussed in section 5.2.1 of the DSP and
is as shown below.

Customer Engagement
Phase 1
Needs & Priorities

Contributing Influences External Drivers Internal Drivers <~—

A 4

Investment Needs

}

Identify Solutions

}

Capital Investment N Continuous
"| Portfolio Optimization a Improvement

l A

2020-2024 Distribution
System Plan

!

Work Execution

Customer Engagement
Phase 2
Preferences
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The following sections summarize our review and comments on the Alectra Asset Management
process, based on the DSP report and its supporting documentation.

The process is initially targeted towards an assessment of investment needs in the distribution
system. The drivers associated with the creation of investment needs are three-fold, namely:
= Contributing Influences which consist, primarily, of customers’ input
reflected in DSP-specific customer engagement and feed-back from its
customer base. Also included are renewable energy generation demands,
technical obsolescence and emerging technologies, the results of regional
planning and coordination with other utilities and municipalities;
= External Drivers, which consist of mandatory requirements that Alectra
must meet. For example, public safety; and
= Internal Drivers which are Corporate Objectives by Alectra Utilities
management such as reliability and service goals. Asset Condition
Assessment is an important input to the investment needs assessment.

Historically, Alectra has used an external consultant to carry out its Asset Condition Assessment
(ACA). However, with the creation of a single entity, Alectra decided to establish a single asset
management protocol which harmonized the various approaches used by each member of the
consolidated utility, including Guelph Hydro. This was by no means an easy task as each legacy
company had its own approach to asset condition assessment, data storage, maintenance
practices, etc. However, the consolidation was achieved with success and the resulting
harmonized asset condition assessment methodology was used as the basis for identifying those
assets which were likely candidates for investment in the 2020-2024 period. The Asset Condition
Assessment (ACA) - 2018 used is included as Appendix D to the DSP.

The ACA methodology adopted was evaluated by an external consultant (Kinectrics Inc.) in the
form of an Assurance Review, which is included as Appendix E to the DSP. The principal
conclusions were as follows:
= “The ACA should fulfill its intended function.... It represents a significant
step in establishing corporate-wide, consistent Asset Management
processes;” and
= “The ACA methodology utilized in the (Alectra’s Asset Condition
Assessment-2018) report is in line with good utility practices. It provides
the required input regarding condition-based asset needs.”

Vanry is in general agreement with the conclusions stated above, subject to the recommendations
made in this review report.

The output from the ACA, known as the Health Index, is a measure of the condition of each asset
in the nine asset classes selected by Alectra for distribution equipment evaluation and the three
asset classes selected by Alectra for Station equipment evaluation. The results are categorized as
Very Good, Good, Fair, Poor and Very Poor. Once the Poor and Very Poor condition assets are
identified, Alectra’s subject matter experts (SMEs) develop investment options that might be used
to address the degraded condition of those parts of the system and meet the other drivers identified
above. Alectra SMEs review the needs of specific asset groups as well as undertake reviews of
concentrations of needs of different asset types to identify projects that could resolve multiple poor
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condition assets in a single project, single planned outage event. This type of overlay work results
in fewer planned outages and tends to bring economies of scale to the work being undertaken.

The investment options are identified on a project-by-project basis, priced and entered into Alectra’s
Value Framework Implementation program developed by a third party, Copperleaf, for optimization
and inclusion or deferment in the proposed DSP. This program is known as C55.

The value framework used by Alectra in its application of C55 is based on multiple rounds of
customer interface, wherein Alectra’s customers offered opinions about how they value trade-offs
between competing investment drivers. For example, residential customers largely valued low
rates over improved reliability, whereas larger commercial customers were the reverse. Similar
priorities were established for other drivers. This feedback was incorporated into the C55 Value
Framework, so that when projects are scored and prioritized, the objectives of Alectra’s customers
are considered.

Multiple pacing options (e.g., accelerated, moderate and slow), were identified for each investment
group along with their rate and reliability impacts, and this information was presented to customer
groups to select their preferred option. Typically, the customer base has selected the
recommended course of action for preference. Again, typically, Alectra has recommended a
middle-of-the-road strategy for pacing its investment needs opportunities, i.e. neither too
aggressive, with an attendant high rate impact, nor too slow, with the possibility of making reliability
worse than existing.

Once the pacing option is selected by customers, Alectra’s Project Owners identify specific projects
that will make up the investment group. Projects are selected by considering the following:

1. ACA, assets in Poor or Very Poor condition;

2. Areas with past poor performance;

3. Highrisk assets or regions. This is not stated explicitly in the documentation but was noted
by staff in our interviews and is the basis for the “overlay” analysis that Alectra SMEs
conduct; and

4.  System planning needs and other drivers.

At present, the process for consolidating these drivers is somewhat informal. SMEs review the
relevant data as a group and identify projects that they believe will result in high net benefits. They
then create business cases for these projects, including alternatives where appropriate such as
where there are multiple potential solutions to address a specific risk or issue, and score them in
C55.

Vanry believes that the process Alectra used in the development of the DSP is sound. In our
discussions with the Alectra team we have indicated that as part of its continuous improvement
plans, this process could be improved by adding a risk-based evaluation of the opportunities
available as business cases, to move from a condition-based recommendation to a risk-based
selection which would enable a better selection of projects based on avoided risk and other
benefits. Adoption of this risk-based concept would provide many benefits. It would:
= Reinforce the idea that end-of-life is an economic decision, not just age or
condition based;
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= Help to ensure that the projects identified are not only good projects, in the
sense that they provide net benefit to customers, but that they are the best
projects available. E.g., it is possible that, say, replacement of a section of
underground cable produces net benefit in C55, but that the optimal
strategy would be to wait a few more years. (Note that this is different from
the way C55 looks at delaying a project.);

=  Support evaluation of complex options such as multiple-asset projects,
reconfiguration, repair/replace decisions, spares, voltage conversion, and
even new capacity additions;

= Allow Alectra to continue to improve on its processes through expansion of
the detailed cost benefit analysis. For example, C55 has the ability to
model increasing failure probability over time in five-year steps. However,
the SMEs will recognize that expected risk increases year-by-year. There
are similar subtleties with regard to failure scenarios and consequence
cost. (Note that this is not intended as a slight on C55 or on the work that
Alectra has done to-date. We are impressed by the model and Alectra’s
use of it. Howevers, it is best suited for choosing from among projects that
have already been evaluated and found to be cost-effective.); and

= Help to filter the Value Framework into the decision-making at all levels of
the organization. The more contact the people who are involved in
recommending spending have with the Value Framework, the better.

This concept was discussed with Alectra’s asset condition assessment staff during our interviews.
Staff indicated that they were aware of this opportunity to refine Alectra’s business case selection
process in this manner and planned to evaluate and develop such a process in the future. We
would consider this development a part of the stated continuous improvement objective and
represent a “best-practice” initiative.

Areas of Best Practice and Comments

The following is a comparison of Alectra’s current and planned AM processes with industry-leading
practice in key areas.

Failure probability

The meaning of failure is clearly defined and consistently applied (e.g., end-of-life failure events
that require replacement). The likelihood of failure is determined based on condition, age and
special features related to the installation or manufacture of an asset that increase or decrease its
probability of failure relative to the population overall (e.g., harsh environment, loading). Failure
probability projections are calculated or correlated with available historical failure data and subject-
matter expertise.

Alectra has removed failure projections from its ACA process, which we regard as an improvement.
However, there is still work to be done to improve failure probability projections. Based on
discussions with staff, we see that Alectra is developing utility-specific failure probability estimates
(e.g., Weibull curves). We encourage this effort, and have the following recommendations:
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= Look for opportunities to share information with peer utilities, especially
those nearby. Having large data sets for statistical analyses of failure rates
is helpful;

= Keep in mind that failure probability is often a function of both health and
age for a given asset type. Consider ways of calibrating Alectra’s health
index formulations and failure probability estimates against one another;
and

= Recent applications of advanced analytics have shown promise in the
utility arena. Consider opportunities to apply these techniques. This may
be especially valuable for asset classes like underground cable, where
specific condition data are hard to find, and for particular, high-criticality
assets where the incentive to avoid failure is strongest.

Consequences of failure

Failure consequences are monetized and related directly back to the customer as an outage cost
or willingness-to-pay social cost. Consequence costs are intended to reflect the perceived cost to
the customer, the utility and society. For example, how much would a customer be willing to pay
monthly to reduce or avoid power outage events? Where appropriate, multiple failure scenarios
are considered and weighted according to their relative likelihoods.

Alectra has developed a scale for comparing all consequences of failure on an equal footing.
Strictly speaking, the unit used is not dollars, but the conversion to dollars is clear. Customer
outage costs are based on survey data. Although the outage costs used are on the low end of the
range of published data, Alectra has a good reason for choosing the survey they did: namely, the
stated priority of low rates over improved reliability from most of their customers.

Failure scenarios are modeled in C55. If there are multiple failure scenarios (e.g., corrective
maintenance, catastrophic) related to a particular project, the Project Owner must do this work off-
sheet. Our recommendation to implement a standardized risk-assessment process parallel to ACA
would simplify this process and ensure consistency.

Other consequence categories, such as safety and regulatory effects are similarly modeled. One
underground cable project we reviewed with Alectra indicated a relatively large “compliance” driver
— about a third of the total risk was compliance. This is often a red flag because we find that SMEs
often over-state the likelihood and cost of regulatory problems caused by simple asset failure. We
discussed this example in some detail with Alectra, and we were pleased to find that the compliance
risk in this example represented very concrete cost related to customer complaints due to repeated
outages from cable failure. Alectra confirmed that this cost was specific to the project in question
and would not generally be present in a cable project. This is commendable for two reasons. First,
it shows that Alectra is not “cooking the books” by adding vague risks to make their projects pencil
out. Second, it shows that Alectra is considering the increased risk to customers with poor service
already, e.g., worst-performing feeders.

Because of its customer interface efforts, Alectra will have an interesting opportunity to compare

the customer outage costs (and other values) used in C55 to the implied costs due to their selected
spending options. For example, if customers select the accelerated cable option, that means that
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the decrease in outages for the faster option was worth the extra cost in rates in their view, and
that the decreased rates from the slower options were not worth the increase in outages (both
relative to the recommended option). The precision of these results will not be high; there will be
a mix of drivers and of customer types and a variety of preferred options across the population.
However, the calculation will allow Alectra to confirm whether the Value Framework appears to
match customer preferences. Another good test will be to see if customers selected roughly the
same ratio of increased cost to increased performance across all investment groups. In principle,
the marginal benefit of every spending program or investment group should be the same —
otherwise Alectra should move resources from the lower-performing investments to the higher-
performing ones. If the customers are able to roughly approximate this, it will be evidence that they
understood the exercise and gave meaningful answers.

Risk assessment

Asset risk is quantified in terms of actual failure probability and expected consequence cost of
failure in terms that can be used in business cases and the budgeting process. Risk is included in
business cases both as a benefit of spending (e.g., avoided risk) and as part of the cost of the work
(e.g., risk of cost overrun).

As noted above, we recommend a systematic risk-assessment process, starting at the asset level,
used to support project development and selection, and finally used to score projects in C55. This
should use the failure probability and consequence methods described above and already in
development by Alectra.

Determining end of life and life-cycle cost

Assets at end of life are identified according to a systematic approach, balancing the cost of
continued operation against the cost of replacement to minimize life-cycle cost of ownership. Other
interventions, e.q., refurbishment, are considered. For a given strategy, the life-cycle cost of
ownership and other cost and risk-streams associated with the asset are produced.

Alectra has not yet developed a life-cycle cost model, which would follow easily once the risk
assessment is in place. OEB'’s filing requirements state that, “An understanding of a distributor’s
asset lifecycle optimization policies and practices will support the regulatory assessment of system
renewal investments and decisions to refurbish rather than replace system assets.” Use of the
standard amortization schedules developed by Kinectrics is not a substitute for life-cycle cost
optimization. As such, we recommend that Alectra continue its good work in developing a life-cycle
optimization approach. Considerations of life-cycle cost are central not only to optimizing
replacement timing, but also to the other spending decisions we have mentioned elsewhere (e.qg.,
multiple assets, system configuration, repair/replace).

We do not regard the lack of a life-cycle cost model as a serious deficiency at this point. Actually,
we see the steps that Alectra has taken in the last 18 months as making significant progress
towards the development of a robust LCP. First, the task of integrating the practices of the legacy
utilities is a large one. It is not unreasonable for life-cycle cost modeling to follow ACA and C55,
which Alectra has been focused on. Second, the largest spending categories (e.g., underground
cable) have more projects available than can be executed in the near term, which means that
Alectra has plenty of cost-effective work to do before it needs to worry too much about fine-tuning
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its selection process. We would expect that as Alectra works its way through the five-year plan,
updating the project evaluations based on life-cycle cost will grow in importance.

Use of available data

Available test and inspection data are used to assess condition; failure projections are based on
historical failure data or industry data; criticality assessment is based on customer count or load
and customer type (e.qg., residential, commercial/industrial).

Alectra has developed a comprehensive system for storage of data relevant to asset-level spending
decisions, including Cascade and its in-house ACA model. This system appears to be very good.
The fact that ACA has been migrated out of Microsoft Excel means that this model will be a good
place to develop further capabilities, such as criticality and risk assessments. We recommend
incorporating criticality data needed for calculating risk, in the same terms used in C55, into this
model.

Use of subject-matter expertise

Tacit knowledge of subject-matter experts (SMEs) is incorporated into the assessment process.
Attention is focused on their areas of expertise (e.g., how best to assess condition) as opposed to
complex questions outside it (e.g., how many transformers should we replace each year). SME
input is documented explicitly for review and improvement over time.

Alectra is making proper use of its subject-matter experts. We are impressed by the strength of
the SME team. There are several recommendations in this document that we believe will be helpful
for the SME team to focus them where their strengths are greatest, namely failure probability curve
development and risk assessment.

Continual improvement

A key tenet of asset management is continual improvement. We recognize Alectra’s efforts in this
area and commend them for their progress. Improvement is of course made difficult by the
amalgamation of utilities, but despite this Alectra has moved forward.

Long-range projections
Aging asset populations include a projection of future spending needs based on expected future
degradation and risk.

Alectra does not yet have a system for long-range projections, although this capability is in process.
We recommend that the final approach consider not only asset aging and condition, but also risk
and life-cycle cost. Long-range projections should include unplanned spending, based on actual
failure probability estimates.

Business cases

Spending recommendations have an accompanying business case that summarizes the problem
statement, compares alternatives, and makes a recommendation. All costs and benefits are
quantified from the customers' perspective; do-nothing alternative is considered; assumptions are
stated explicitly and quantitatively.
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Alectra has a strong business case process using C55. Our only concern is the way projects are
identified for inclusion in the business case process. We recommend a risk-based approach
incorporating life-cycle cost optimization to identify projects. This approach should use actual
estimates of failure probability and consequences quantified in the same way as C55. These
recommendations are described in detail elsewhere in this report.

Customer focus

Customer focus is perhaps the most important element of asset management. Spending decisions
are to be made with the interests of the customer in mind. Alectra has made significant strides in
this area.

First, the benefit and risk scoring in C55 is performed from the perspective of customers. Customer
outage costs, compliance costs, and of course direct costs (the examples we focused on most in
our review) are all borne by customers directly or indirectly. This represents industry best practice.

Second, Alectra has engaged in an extremely aggressive program of customer interface. This
included a first level of interface wherein customers noted their priorities among competing drivers
(e.g., rates versus reliability), and then a second level wherein customers were given rate and value
information about proposed investment options and asked to state their preferences. The first level
was the basis for selecting investment options and developing the value framework. The second
level was the basis for project selection and inclusion in C55.

As far as we know, this level of interface is unique in the industry. Although it was surely a large
effort, and although it risks complicating the AM process by expanding the range of variables
significantly (i.e., value framework, customer input) we commend Alectra for undertaking it and for
taking the input seriously.

Prioritization across investments, portfolio management

Spending on replacement, refurbishment, maintenance and other options is directly compared in
equal terms to optimize spending plans and to prioritize across investment groups. Prioritization
includes the ability to respond to multiple resource constraints (e.g., available capital, field
personnel FTEs, maximum allowable safety risk, etc.) and to show decision-makers the trade-offs
between cost and benefits, including avoided risk of failure, from accepting or rejecting projects or
investment groups.

Alectra has implemented C55 which is an excellent tool for prioritization and portfolio management.
It supports scenario analysis, constraints, and sensitivity. We recommend that C55 be expanded
to include not only capital spending but also maintenance programs, especially where they have
life-cycle cost or risk implications.
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Conclusions:

The Vanry team has conducted a thorough review of the Alectra 2020 — 2024 DSP, its supporting
materials, underlying analysis; including discussions/interviews with the Alectra personnel
responsible for the analysis and the preparation of the DSP.

Overall, we find the process used, the underlying analysis and the capability and thinking of the
people responsible for the DSP all to be high caliber. In our view the resulting DSP is rational, well
reasoned and fact based. It is the product of a clear understanding of the customer’s desires, the
needs and requirements of external stakeholders (including communities and other impacted
infrastructure providers) as well as corporate drivers and regulatory requirements.

The process and methodologies used to develop the underlying investment proposals and the
resulting DSP appear to be sound and to have been applied in a consistent manner throughout the
organization.

Alectra has demonstrated significant improvements in process, methodologies and application of
decision support tools over the last 18 months. It has unified the process across the legacy utilities
in an effective manner (this was done quickly and effectively in our view in comparison to what we
have seen in other utility mergers). This was no trivial task and the fact that Alectra was able to
accomplish both this unification of approaches, while also developing and preparing a consolidated
DSP for the merged companies, is impressive and speaks to the calibre of people, process and
leadership that Alectra has deployed.

We believe that the DSP meets the OEB filing requirements and that the investment levels that it
is seeking are reasonable, appropriate and align with the needs and interests of the customers and
critical external stakeholders.

The Vanry team does see a few potential areas for concern. These do not stem from the process
or the methodology. Our concerns lie in a small number of decisions that Alectra has taken that
Vanry believes could have potential implications for the customers and Alectra.

1. Alectra like many utilities in North America, is battling a chronic failure of Underground
Residential Distribution (“URD”) cable, referred to by Alectra in its DSP documentation as
XLPE. Alectra, appropriately, is allocating a large percentage of its system investment to
the proactive replacement of the failure prone URD cable and associated assets. The
analysis in the DSP, and our experience with other utilities suggests that at the proposed
level of investment, which is significant, may not enable Alectra to stay ahead of the
deterioration rates in its URD fleet. It is well understood across the North American
distribution sector that reactive replacement work is more costly than proactive
replacement work by anywhere from 2 to 6 times. Capital investments in proactive work
can reduce the costs of reactive work (both Capital and OMA), often to a better cost impact
to customers. This often requires capital investment up front, with the payback to the
customer being seen over the balance of the planning cycle or rate making period.
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Conversely, utilities that reduce proactive replacement as a means of reducing investment
or rates, most often find themselves being pulled into a vicious cycle of having more of their
planned replacement funding being consumed with responding to reactive replacements.
This reduces the amount of planned replacements that can be undertaken, which in turn
leads to more reactive spending. Once started, the vicious cycle is extremely difficult to
exit and can turn into a so called “death spiral” where all of the planned spending is
consumed in a fully reactive mode and reliability deteriorates to universally unacceptable
levels.

We are concerned that Alectra may not have allocated sufficient funding required to keep
up with the cable failure rates. This leaves Alectra and its customers exposed to risk of
entering a vicious cycle, if any of the following should occur:
= Alectra is not able to secure the investment levels that it seeks for URD
and associated equipment replacements;
= Alectra is not able to execute the work that it has in the plan for URD
replacements due to resource limitations (availability of personnel, or as a
result of other emergent work such as road widening or storm response)
beyond its current estimated levels; or
= The failure rates for the URD cable increase above the current projections.

While we understand, and greatly respect, that Alectra has selected this level of investment
in in its efforts to balance rates/costs to customers we are concerned that the deference to
customer concerns regarding rates may have overweighed cost and underweighted risk.
We recognize that Alectra has selected the most aggressive investment option that it had
proposed to customers and yet we believe that Alectra should consider increasing the level
of URD replacements in its plan to put further distance between Alectra and the threshold
of the vicious cycle. We believe that doing so would ultimately serve the customers’
concerns regarding cost, while also ensuring that there is no deterioration in reliability.
Should Alectra, not elect to increase the investment in URD replacement above what it has
proposed in the DSP, we strongly encourage Alectra to ensure that it secures and deploys
all of the investment that it has proposed and that Alectra not allow itself to be distracted
from executing on the replacement of the URD cables in its plan.

2. Alectra, in deference to customer concerns about costs, has elected to defer investments
related to DER, specifically the Neighborhood DER Pilot ($9.8M). Based on our work with
other utilities, around the globe, we believe that it is critical that distribution utilities invest
in technologies that will allow them to integrate and coordinate dispatch of DERs and other
Grid Edge technologies. The inability on the part of the distributers to have visibility to and
to interact with DERs and Grid Edge devices has led to significant negative consequences
for customers.

For example, Hawaii Electric has now reached a level of saturation of DER on its system
that has resulted in voltage instability island wide on each of the islands and as a result,
HECO has placed a moratorium (up to 2 years) on any new residential roof top solar. This
comes at a time when the costs of new roof top solar have fallen into the affordable range
for middle- and low-income customers. The lack of visibility and coordination capability
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has resulted in an inequity of costs as more affluent customers have are paying less and
more of the system cost burdens are falling to middle- and low-income customers.

Similar situations are occurring in California with the lack of visibility and control of DER
and Grid Edge devices have threatened the reliability of the system. In the previous fire
season in California, the smoke from the fires moved into the Bay Area and the resulting
solar obscuration reduced solar panel output by 90% across the region. The result was
significant spikes in load for the distribution system as many of the customers with solar
had added significant load behind the meters that the utility could not see and had not been
required to serve. When the solar output dropped the distribution system was severely
stressed and many areas were at the verge of collapse. The impact on generation
portfolios was also staggering. It created significant unexpected volatility in the market and
resulted in much higher costs than any providers had anticipated and planned for.

Vanry believes that Alectra should endeavor to continue its work on understanding the most
effective ways to interface and interact with DERs, EVs and other Grid Edge devices, and
to do so before there is significant penetration in its system. Doing so will allow Alectra to
make rational and appropriate proposals for investments in technology that will ultimately
result in optimal cost for delivered energy for customers, regardless of the source of energy.

Alectra’s current thinking about these systems is progressive and consistent with thought
leaders in the industry. If Alectra does not progress and test these capabilities we are
concerned that it could fall behind and end up working in a reactive approach (Hawaii and
California) which will ultimately result in higher costs and risk for customers, especially
lower- and middle-income customers, who are most vulnerable. We understand the
concerns of Alectra’s customers, and why Alectra might defer the pilot investments. In the
end, we believe that deferring the investments could lead to higher costs for customers in
the near future.
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Recommendations:

We recognize and applaud Alectra’s demonstrated commitment to continuous improvement. As
we highlight in Appendix A, Alectra has taken recommendations in previous DSP reviews to heart
and acted upon them with speed and diligence. In keeping with Alectra’s commitment to continuous
improvement we offer the following recommendations for Alectra’s consideration as it seeks to
further develop and enhance its asset management capabilities. These recommendations should
not be seen as a deficiency in any way, rather they are a set of logical next steps to support Alectra’s
growth in capability.

1. We recommend that Alectra continue its good work in developing a life-cycle optimization
approach. The process for continuous improvement plans could be improved by adding a
risk-based evaluation of the opportunities available as business cases, to move from a
condition-based recommendation to a systematic risk-based selection, in parallel with ACA
and using the same assumptions that are used in C55, which would enable a better
selection of projects based on avoided risk and other benefits.

2. Alectra should consider looking for additional and broader opportunities to share
information with peer utilities, especially those nearby. Having large data sets for statistical
analyses of failure rates is helpful.

3. Alectra should continue to keep in mind and reflect that failure probability is often a function
of both health and age for a given asset type. Now that Alectra has improved its ACA and
brought the work in house, it should develop methods for calibrating Alectra’s health index
formulations and failure probability estimates against one another.

4. Recent applications of advanced analytics have shown promise in the utility arena. Alectra
should consider opportunities to apply these techniques. This may be especially valuable
for asset classes like underground cable, where specific condition data are hard to find,
and for particular, high-criticality assets where the incentive to avoid failure is strongest.

5. We would expect that as Alectra works its way through the five-year plan, updating the
project evaluations based on life-cycle cost will grow in importance. We suggest that
Alectra anticipates this and ensures that it is undertaking a deliberate review and analysis
of the results and feeding the learning back into the project/investment development plans.

6. We understand that Alectra has plans to develop long-range projections that include
potential impacts from unplanned spending, based on actual failure probability estimates.
We strongly encourage this and suggest that Alectra accelerates this work to the greatest
extent possible. We believe that it will be a useful tool in evaluation of costs of deferral of
investment, which will become critical in the future.

7. We recommend that C55 be expanded to include not only capital spending but also

maintenance programs, especially where they have life-cycle cost or risk implications. This
is a natural next step in the evolution of Alectra’s AM capabilities and processes.
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8. We believe that Alectra should continue to closely examine the level of URD replacements
in its plan and to monitor the actual failures compared to predicted failures. The intent is
that Alectra put further distance between itself and the threshold of the vicious cycle. We
believe that doing so will ultimately serve the customers’ concerns regarding cost, while
also ensuring that there is no deterioration in reliability.
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Appendix A - Observations regarding Alectra’s actions to respond to
recommendations included in the Vanry report for the Alectra Utilities 2017
DSP for the Enersource Rate Zone
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Past Recommendations and Current Date Observations

In Vanry’s review of the Alectra Utilities 2017 DSP for the Enersource Rate Zone, we made a total
of 22 recommendations related to the asset management approach. Below is a summary of the
recommendations and the response by Alectra to-date. Overall, we are pleased to see that Alectra
has responded to our recommendations. The following is a list of our previous recommendations
and our observations regarding how Alectra has responded to those recommendations.

The italicized text reflects the recommendations made by Vanry in its review of the 2017 DSP. The
indented text reflects our observations as of May 2019 with respect to each of the
recommendations.

1. In our experience, there has been substantial value in evaluation of the condition of
protective relays and SCADA systems, particularly where older generation systems are still
in service and can affect reliability or data collection. We recommend Alectra-Mississauga
consider including these classes in future ACA analyses.

Alectra has not yet integrated SCADA or relays into its ACA process. At
present there are no investment packages for replacement or upgrade of any
of these assets in the DSP. According to Table 5.3.2, there are still some
older-style electromechanical and electronic relays in service (approximately
40 percent of the total, mainly at MS stations), which may be good candidates
for upgrade. Given that Alectra’s focus has been on integrating asset
management functions from the legacy utilities, it is not surprising that these
new assets have not yet been evaluated. Based on our discussions with
Alectra staff, we understand that they will be included in the future.

Alectra is proposing a SCADA investment, described in Appendix A11,
focused on SCADA-enabled field switches. This is a reliability-driven
approach but is separate from a risk-based program that may result from
bringing station SCADA into the ACA process.

Given that the ACA is focused only on health and not risk, the need to include
relays and SCADA is significantly reduced. Replacement of these assets is
driven primarily by obsolescence, increased functionality of modern
equipment, and risk of failure unrelated to observable condition. We do not
believe that a health index calculation for these assets is necessary, however
a risk-based approach to replacement or upgrade, similar to replacement
planning for other assets, is recommended.

2. Furan analysis is used by some utilities as a secondary test to confirm the condition of
suspect transformers. We recommend Alectra-Mississauga confer with the SMEs at its
sister utilities in Alectra to further consider furan analysis as an enterprise-wide, end-of-life
metric.
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Alectra has implemented a process of furan testing of station transformers as
part of its normal testing process. The results of furan tests are integrated into
transformer health calculations.

3.  We agree in general with the changes made to the HI formulations. We also caution
Alectra-Mississauga to be contemplative and deliberate in making future changes in order
to support trending of condition over time.

Based on our review of the ACA and discussion with Alectra staff, it is apparent
that Alectra is exercising due caution in modifying its health index formulation
in order to ensure the ability to trend over time. This point was raised by them
more than once.

4.  We recommend Alectra-Mississauga exclude all criteria that are not measures of condition,
such as age and loading, from the HI formulations. The Health Index (“HI”) should be a
snapshot of the current condition of the asset relative to end of life, based on testing and
inspection. Criteria such as age and loading, tell us that we would expect to find the asset
in better or worse condition, all things being equal, but are not themselves measures of
condition.

Age is still included in many health index formulations. In Appendix D, Alectra
explains why age is included. For example, in section 5.1.4, the report states,
“Age represents deterioration due to other factors not captured by the other
components of the model.” The driver for the recommendation to remove age
is past comments by regulators that age is not a valid driver for replacement
and should be kept separate from health. Given that Alectra’s fundamental
goal in calculating asset health is to make an estimate of failure probability,
we believe that their argument for including age is reasonable.

5. There are many places where the details of the ACA calculations do not match the report,
presumably due to ongoing adjustments based on SME input. Updating the ACA report
would entail a significant amount of work and would have little, if any, effect on proposed
spending. We recommend leaving it as-is and noting that some results have been
superseded. In cases where errors have been identified (i.e., not just changes in the
weightings), we recommend correcting the calculations for future reference. We recognize
that Alectra-Mississauga has already reviewed any business cases where asset health
scoring may have changed.

This has been addressed through Alectra undertaking the ACA with its own
staff and process.

6. For future ACA reports, we recommend clarifying where the criteria scoring tables are
intended to show only the general range of scores and not the details of how all possible

field inputs are scored.

Alectra has addressed this in its current ACA approach.
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7. For future ACA analyses, we recommend reality checking the failure projections against
recent failure history and recalibrating them if needed. Failure probability projections
should be based on an explicit definition of failure, including multiple scenarios where
appropriate. Alectra-Mississauga already makes good use of its failure history data and
further integration of the actual data with the ACA analyses will be beneficial.

Alectra is not making projections of failure based on Health Index and
Expected or Total Useful Life. EUL and TUL are used only for calculating the
age component of health indices. Failure probability estimates in the business
cases are based on past failure rates where possible, and a combination of
available data and SME judgment where sufficient historical data are not
available. For example:
= Underground cable replacement or injection business cases use the
historical failure rate of the region to calculate the reliability value of
the investment.
= Station switchgear replacement business cases use the subjective
judgment of SMEs to estimate failure probability because these
failures are not frequent enough to have developed reliable data.

Based on our discussions with Alectra staff, we understand that they are in
the process of developing utility-specific failure probability curves. We agree
that this is the correct approach. We recommend that Alectra consider
opportunities to share data with its peer utilities.

8. We recommend considering additional failure probability flags from known bad actors, such
as tap-changers and type-U bushings. These should be based on actual data wherever
possible.

Alectra has incorporated health index multipliers in cases where extreme
conditions are expected to have outsized effects on asset health. For
example, the distribution line transformer has a field health index multiplier
whereby if either of the condition criteria shows “major” degradation, the health
index is multiplied by 0.25, which puts the asset in Very Poor condition.

9. We recommend expanding the proactive replacement approach to include the following
asset classes:
a. Pole- and pad-mount transformers where there may be
PCB-contaminated oil;
b. Vault transformers;
c. Underground cable; and
d. Protective relays (not included in ACA).

Alectra has expanded its ACA process to address all of the assets listed

above, except relays and SCADA as noted previously, and each has a
proactive investment group associated with it, described in Appendix A.
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10. The business case analysis models, which may be based on the output of the ACA and
used by Alectra-Mississauga to evaluate actual spending proposals significantly improves
on the risk assessment in the ACA. The business case model considers a wider range of
categories such as safety, customer minutes of outage and customer satisfaction, and
these values are estimated in a more granular way. We recommend migrating this
approach to the ACA criticality assessment.

Alectra has removed risk from its ACA process; risk is addressed in the
business cases using C55. We do not recommend re-introducing risk to the
ACA, however a systematic risk assessment to support project identification
(not only evaluation) is recommended. This assessment should quantify risk
in the same terms used by C55.

11. Long-range projections on spending should include estimates of unplanned replacements,
even for asset classes with proactive replacement programs.

Long-range spending forecasts, including projections of future failures, are in
process but have not yet been completed. At present, projected spending for
most investment groups extends to the end of the DSP period. Alectra is
working to extend these, and we recommend that unplanned replacements be
a part of them.

12. Unplanned replacement estimates for all assets should be based on actual probability of
failure, not smoothed projections.

Alectra has removed the smoothed unplanned replacement projections from
the ACA. Reactive spending is not estimated by asset class; instead Alectra
has made a top-down estimate of reactive spending, based on extrapolating
past years’ spending. This is certainly a more accurate prediction of total
reactive spending than one based on rolling estimates at the asset class level.
As Alectra works through the backlog of equipment slated for replacement, we
anticipate that the trending increase in reactive spending will slow or possibly
reverse, provided that Alectra invests sufficient resources (financial and
human) to ensure that the volume of planned replacements stay ahead of the
expected level of deterioration and unplanned failures. We recommend that
Alectra review this projection at that time and adjust as needed.

13. We recommend Alectra-Mississauga apply a data availability threshold for “valid” HI
calculations. Typical standards are 70% or 50% available, weighted by the weightings in
the formulation.

Alectra applies a data availability criterion of 50%, based on its DAI, for

calculating a valid health index. Major stations assets (transformers, breakers,
switchgear) have full data, so this applies mainly to distribution assets. Alectra
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is implementing a three-year inspection cycle for all distribution assets, so we
anticipate that data availability will cease to be an issue in short order.

14. We believe that Alectra should give serious consideration to bringing the ACA process in-
house. Alectra could still rely on external consultants for support, as needed, in executing
the process. We believe that this would be a step that is consistent with the evolution of
Alectra and would enhance and streamline the overall process of developing ACA and
using the results to identify investment needs. It would ensure consistent quality of process
and alignment with Alectra’s objectives. We also believe that given that Alectra’s other
operating regions also perform ACAs, there would be value in combining the knowledge of
the respective SMEs, as well as cost savings from economies of scale.

As recommended, Alectra has brought the ACA process in-house. Not only
have they taken over the ACA process, they have substantially improved it
and have built a new SQL-based tool to support it. The complexity of
integrating data from multiple utilities, with users at multiple locations, made
this a difficult and complex task. We commend Alectra for accomplishing it
and delivering a high-quality consolidated ACA for use in the current DSP.

15. Alectra-Mississauga has not been in the practice of conducting sensitivity analysis around
changed assumptions in ACA, especially failure probability and criticality. We believe that
in addition to refining the methodology adding this capability, which may require bringing
the ACA work in-house, would enable Alectra-Mississauga to better stress test its
assumptions and its plans, especially as the ACA becomes a more integral part of the
overall planning process.

Sensitivity analysis is not performed on the business cases themselves. C55
evaluates the portfolio using multiple scenarios (i.e., risk and spending
constraints), which provides some view of sensitivity at a portfolio level. C55
will be a convenient place to perform additional sensitivity analyses in the
future. We recommend that the scenario analyses be expanded to include not
only risk and spending constraints, but also changes to the value framework.
For example, how sensitive is our spending plan to assumed customer outage
costs or the value of improved safety?

16. Alectra-Mississauga would benefit from a more quantitative cost/benefit approach to
business cases. This does not necessarily mean expressing all benefits in dollars
(although it may), but it should at a minimum mean carefully crafting the scoring scales so
that planners and asset managers have clear guidance for scoring projects. We
recommend a review of the scoring criteria and approach to ensure that these points have
been considered. Once this is complete, it will be possible for Alectra-Mississauga to
require those proposing spending to a) demonstrate that their preferred alternative is more
cost effective than the other and b) that the proposal produces net benefit to customers
and other stakeholders. This ability may be the single most important outcome of an asset
management process.
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Alectra has developed a consistent approach to scoring projects, based on
the value framework in C55. The process includes training for Project Owners
to ensure consistency and that they understand the objective and
interpretation of the criteria. Alternatives are included not only in C55, but also
at the customer interface.

17. We recommend developing a guide or standards for users defining the base case and
scoring projects in the business case template.

This has been adopted and is included in the C55 process implemented by
Alectra.

18. We recommend appointing one or more asset management staff as business case experts
who will be involved in each business case. This will ensure consistency as Alectra
continues through the merger and begins standardizing the process across all operating
regions.

Alectra has created a Capital Investment Steering Committee whose
members review all business cases to ensure consistent scoring across
Project Owners. There is also a training program for Project Owners to
educate them on the scoring approach and assumptions. According to Alectra
staff, these training sessions have been a productive forum for discussion
among the Project Owners about how to consider risks and benefits of various
types of projects. This kind of discussion is extremely valuable for consistency
and, especially, for taking advantage of all of the experience and intelligence
of the group. Finally, the asset management team reviews business cases for
projects proposed in their respective areas. Overall, we believe that this
process provides good oversight and consistency.

19. In the last year, Alectra-Mississauga has become more attuned to CEMI (Customers
Experiencing Multiple Interruptions) and has noticed that there are pockets of poor
performance on some of the better performing feeders and pockets of better performance
on worse performing feeders. We encourage Alectra to continue to explore this measure
and its implications.

Poor performing areas are point of emphasis in the business cases we have
reviewed, particularly those related to underground cable, which we have
reviewed in the most detail. Historical performance is considered alongside
asset health and risk when identifying projects. The benefit of improved CEMI
is captured as avoided regulatory risk in the C55 business cases.

20. Alectra-Mississauga has recognized that there are still more improvements that it can make in
the use of business cases, in expanding the application of business cases to all of its
investment opportunities and in leveraging its GIS and performance data to strengthen cause
and affect analysis. We encourage Alectra-Mississauga to continue this evolution, and we note
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that its current approach is already consistent with better performing asset management
organizations.

Alectra has continued to move its business case process forward, despite the
difficultly of integrating multiple legacy utilities. There are still opportunities to
improve the process by leveraging visualization, data analysis, and risk
assessment tools and processes. We recommend Alectra consider these
opportunities as it continues to develop and improve its methods and
processes.

21. We encourage Alectra-Mississauga to continue to improve its ability to link all of its
investments to highly definable value and risk benefits, including efficiency gains.

Alectra has taken a strong step forward in this area in two ways. First, the
customer interface efforts ensure that customers are aware of the trade-offs
between cost and benefits and have an opportunity to comment directly on
their preferences. Second, Alectra has developed consistent project scoring
methods through the value framework in C55.

22. Like many utilities in North America, Alectra-Mississauga is now looking to consider the far-
reaching impacts of increased activity in Distributed Energy Resources, micro grids,
EV/PHEV and other technologies on the distribution system and on the services that it
provides or offers to its customers. We believe that this is an area in which Alectra-
Mississauga should continue to delve more deeply.

The value of DER, microgrid, and other advance utility technologies are still
potentially of benefit to Alectra and its customers. We are aware that the
customer interface effort suggested they place a lower value on them than
might have been anticipated. Although this creates some tension between
regulator-driven requirements and perceived customer needs, we believe that
the long-term benefits are likely substantial. We have seen significant
disruption in places where utilities have gotten behind their customers’
expectations in these areas, and we recommend that Alectra continues to
keep them on the table for consideration in customer interface, business
cases, and strategy.
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Appendix B - Resumes of project team
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Stewart Ramsay

Executive Consultant

PROFESSIONAL OVERVIEW

Stewart Ramsay is an Executive Consultant with Vanry + Associates, Inc. He has more than 30 years of
experience in leadership, consulting and engineering roles in the global utility and manufacturing
industries. An experienced utility and technology executive valued for his “start-up” and “turn around”
capabilities. He has extensive expertise in strategic planning, organizational effectiveness and asset
management and performance management. An expert on industry strategic directions and the nexus of
technology, processes, and people/culture, Stewart is often engaged in supporting clients make
significant shifts in perspectives and performance. He has contributed to the development of regulatory
strategy at both a national and state/provincial level in several countries.

Core Competencies

" Leadership = Strategy Development

" Leadership Skills Development = Operational Effectiveness

" Asset Management = Personnel Growth & Development
" Culture Change = Team Facilitation

" Program Management = Executive Coaching

" Performance Management
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Industry Experience

Eskom Transmission

Contracted by the MD (Chief Executive) of the Transmission Business for Eskom (largest utility in South Africa and
national transmission grid operator) to undertake a review and realignment of the entire Transmission organization
based on world class AM and Operational processes. We worked with the MD and his direct reports to define the
outcomes for the work and for the resulting processes.

BCTC

Provided facilitation and subject matter expertise to support BCTC in refining and improving its end to end Asset
Management and Asset Investment processes. The process definition and development included all of the
traditional asset management processes as well as R&D, competitive intelligence, risk management, and
integration with finance, supply chain, regulatory and operations. The engagement was deliberately light touch with
the consultants providing frameworks, facilitation, and reference expertise and the client carrying out the bulk of the
work. The intent was to enable the client personnel to become self-sufficient in process design and implementation.

BC Hydro

Provided facilitation and subject matter expertise to support the reintegration of BCTC into BC Hydro (forced
merger), and the integration of the Transmission and Distribution Asset Management, Planning and Engineering
organizations into a single unit. The project was carried out in an environment of significant mutual animosity and
distrust between teams made up of members from the two historical organizations. Provided strong facilitation,
frameworks, a neutral voice and perspective, best practice knowledge of each of the key operational areas.
Focused the teams on the expected/promised outcomes.

Hydro Ottawa

Provided support in the development and refinement of overall operations effectiveness of the COQ’s organization
(represents 75% of total personnel and 90% of total expenditures). Provided facilitation via subject matter experts
to review and refine the Asset Management, Operations, and Customer Service processes, and
interfaced/integrated with Finance, Supply Chain, Fleet, IT and HR processes. Worked directly with the COO and
his direct reports to support their ability to lead the process changes and the cultural shifts required to enable Hydro
Ottawa to move to become the leading utility in the province. Aligned the work with HO’s corporate, technology
and regulatory strategies. Provided coaching and support in building internal capabilities of the organization to
carry on continuous improvement and the definition of new processes to respond to emerging requirements from
the regulator.

GPU Energy / First Energy

Enterprise-wide (generation had been divested) process redesign focused on increasing efficiency and
effectiveness of the organization. The project included cross-functional design teams facilitated by consultants with
process and subject matter expertise. The project included development and transfer of skills to internal teams in
the areas of process design and skills related to collaboration, trust building and communications. The project
included representatives of the unionized workforce in an environment of significant distrust between union and
management.
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Relevant Work Experience

= As the CEO of Smart Wire Grid, Inc. (a manufacturer of advanced power flow control technology), Stewart led
a startup organization that partnered with ARPA-e and took technology from laboratory to pilot project in 8
months and from laboratory to commercial sales in less than 1 year. He provided the vision and leadership for
the groundbreaking technology and worked with industry and regulators to hasten its acceptance and adoption.
He forged manufacturing partnerships to bring ISO 9001 level production to this startup.

= As the President of CTC Cable, (the manufacturer of the advanced High Temperature — Low Sag conductor)
Stewart provided the leadership necessary to turn around the technical, operational and financial performance
of the company. He worked with industry to build the trust and acceptance of the advanced conductor
technology and provided the strategy and leadership that rebuilt the global sales of the product. He led the
strategy and effort for the development of global manufacturing partnerships in the EU, China, Latin America
and Indonesia.

= As an officer at both American Electric Power and Pacific Gas and Electric, Stewart was heavily involved in
innovative approaches to modernizing the grid. He has been a strong proponent of the creation of adaptive,
self-healing grids using a range of smart grid technologies on both the utility and customer side of the meter.
He led the adoption of distributed resources and energy storage at both utilities. In both organizations he led
significant advances in the adoption of innovation shifting capabilities and culture. Stewart collaborated with
regulators to establish performance targets tied to funding of investments. Stewart was the lead officer in the
development and delivery of corporate wide internal leadership development programs at PG&E.

Education and Credentials

= BSEE, Northeastern University, Boston, MA

=  Member Advisory Committee, Peak Reliability

= Board Member, Expert Advisors to the California Emerging Technology Fund
= Professional Engineer License, State of Florida (inactive)
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Julius Pataky
Executive Consultant

PROFESSIONAL OVERVIEW

Julius Pataky is a Senior Partner with Vanry + Associates, Inc. Julius is an executive with 35 years’ progressive
industry and consulting experience in the energy industry, with demonstrated leadership skills in building effective
teams, leading transformation and bringing innovation to the business. Most recently he has led the areas of system
planning and asset management in an outsourced services business model. Previous experience includes policy
and strategy development, business development, negotiations, risk management, contracts, business process
improvement, and regulatory proceedings. Experienced in supply chain, energy supply portfolio management, tariff
and toll design, storage development, risk assessment and leadership of professional staff with accomplishments
including negotiation of significant commercial relationships, successful regulatory applications, collaborative
development of government industry policy, innovative analysis for strategic decision making and staff mentoring.

Core Competencies

= Leadership = Strategy

= Leadership Skills Development = Business Transformation

= Facilitation & Mentoring =  Program Development & Delivery
= Executive Coaching = Performance Management

BE ‘ DO ‘ HAVE 39 23 May 2019



VANRY

Industry Experience

South Coast Transportation (TransLink)

As a Partner for a Big 4 consultancy in the role of executive lead, guided the initial development of the transformation
program for a regional multi-modal transportation authority. The enterprise-wide engagement covered 8 business
units across 3 operating companies with assets of $10B. This engagement entailed the development of Asset
Management Plan, including the asset management improvement road map, for the enterprise and its operating
companies, the development of a Decision Support Tool as well as the development of an Asset Planning System
(sustainment investment planning tool). Julius led the team to have all program elements accepted the organization,
to have other related initiatives include in the transformation plan and to have the specific improvements adopted
by the organization in record time. He provided advice to the executive sponsor, coached the client’'s program
director and facilitated key sessions with the leaders of operating groups and executives.

FortisBC

As a Partner for a Big 4 consultancy, led the assessment of asset management processes and developed a strategic
roadmap for transforming asset management capability of this integrated, 1.2 million-customer, power and gas
utility. The multiphase projects included: vision development, road map to implementation, organizational alignment
and capabilities, planning process integration, risk framework development and supporting technology strategy as
well as supporting the regulatory application for these improvements. In addition to leading the organization to
adopt leading asset management practices, this also required creating alignment between the newly integrated Gas
and Electric Business; the 150,000-customer electric utility had recently acquired the 1.1 million customer gas utility.
The program was highly successful as the regulator approved funding costs and the team continues to support the
transformation.

Enbridge

As a Senior Manager for a Big 4 consultancy, was the engagement manager for strategic sourcing transformation
for an integrated North American energy transporter and retailer. This engagement delivered savings of $30 million
on expenditures of $200 million and developed eProcurement and organizational recommendations. Commodities
included in demonstration and training of methodology included: Meters, Pipes, Valves & Components, Mechanical
Fabrication & Installation, Inspection Services, Pumps & Electric Motors, Telecommunication Services, IT Services
(staff augmentation) and Construction Services, Notable results included leading the 1.2 million gas distribution
business to alter core facility design, fabricate and delivery (outsourcing) methods.

SaskEnergy

As a Partner for a Big 4 consultancy, led the development of assessment and the best practice review of an
integrated (wellhead-to-burner tip) natural gas utility’s capital project portfolio management processes. This project
included the identification of 13 improvement areas across people, process and technology followed to two
engagements to assist the client with the implementation of Project Program Risk Evaluation, Standardized Roles
and Responsibilities, Terms, and Deliverables and the CPPM Technology Road Map, specifically the capabilities of
the ERP system for this purpose.

Placer Dome

As a Senior Manager for a Big 4 consultancy, was the engagement manager for strategic sourcing transformation
for an integrated, global mining company. The engagement entailed the development of a Supply Chain Strategy
and related implementation plan for its worldwide mine operations using the Accelerated Solutions Environment.
The development of this strategy identified US$70 million in annual savings across its 18 mines and was the first
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time the organization had achieved an integrated strategy under its autonomous business model with multi-cultural
leadership from all continents. The team continued with the implementation of the first phase of the strategy
delivering about $13 million on annual expenditures of $100 million.

Relevant Work Experience

= As VP, Asset Investment Management, Transmission & Distribution for BC Hydro, Julius was responsible for
and designed the strategic vision and operating plans for maintaining and building the transmission and
distribution assets to serve the needs of customers and enhance value to ratepayers. The transmission and
distribution system comprised $7B in assets supporting 1.6 million customers. He oversaw the development
and performance assessment, led the planning activities for asset growth, replacement and maintenance; led
the capital planning process ($10B, 10-year plan) and the maintenance planning process ($200M/yr.) of the
delivery grid. His accomplishments included:

» Led change and merger activities of BC Transmission (BCTC) into BC Hydro and initiated the
integration of two organizational units arising from the re-integration of BCTC and BC Hydro and
continued a transformational change in asset investment management started earlier in BCTC.

> Led the integration of non-utility team leaders with legacy utility professionals to generate change and
innovation. Achieved record level engagement and strategic alignment with the leadership team.

> Led the development of new asset management decision methodologies and software tool, which won
an innovation award by the Institute of Engineering and Technology (UK).

> In collaboration with Hydro Quebec developed a transmission line inspection robot, which won the
Edison Electric International Award.

= Julius has 18 years experience in the integrated gas business of the ATCO Group. In the last role he was
responsible for all aspects of the management of a 200 BCF gas supply portfolio for two gas utilities in Alberta;
the portfolio was valued at $500 million annually. Gas supply management responsibilities included core market
portfolio design, storage design, supply planning, supply procurement, risk management, gas pricing and tariffs,
supply/demand and price forecasting as well as regulatory jurisprudence.
Some of his accomplishments include:

» The application of innovative modeling approaches to gas supply portfolio risk management

» Managed and directed the application and regulatory defense of the gas portfolio costs such that all
costs were approved by the regulator despite volatile gas prices.

» Collaborated with Alberta Ministry of Energy, regulatory, industry and consumer groups in developing
new policies, tariffs and portfolio management approaches during the period of gas market
deregulation, restructuring emergency gas diversion, gas storage and retail direct sales policies.

Education and Credentials
= BASc (Engineering), University of British Columbia, Vancouver, BC
= MBA, Richard Ivey School of Business, University of Western Ontario. London, ON

= Registered Professional Engineer, (APEGBC), Province of British Columbia
= Corporate Licensing Task Force, APEGBC
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Darin Johnson
President, BIS Consulting LLC

PROFESSIONAL OVERVIEW

Darin Johnson is the President and director of the asset management practice at BIS Consulting, LLC. His
experience includes risk analysis, capital planning, and life-cycle cost analysis for electric transmission and
distribution, water/wastewater, and hydro and thermal generation facilities. This work addresses the full range of
asset management program development, from framework and strategic planning through implementation of
decision-support methodologies and business processes to justify and prioritize replacement of aging assets and
other spending programs.

Core Competencies

. Decision Support Methodologies . Statistical analysis of failure data
" Risk-based economic evaluation . Asset management strategic planning
" Capital planning and prioritization

Industry Experience

Economic life evaluation process; Portland General Electric

Worked with newly formed Strategic Asset Management group at PGE to develop a process and supporting tools for
asset related spending decisions. First phase addressed circuit breakers and underground cable, results currently
being implemented. Currently addressing station transformers, relays, and switches, as well as a one-off business
case to evaluate options for managing overhead and pad mount transformers with possible PCB contamination. The
approach has been successfully rolled out for regulatory, engineering, and executive audiences.

Feeder Investment Model; Toronto Hydro

Created a risk-based economic model for optimizing the timing and scope of refurbishment programs on feeder lines
assets, including overhead lines, underground cables, and other equipment. The outputs of this model feeder directly
into a standardized business case template, which quantifies the scope of the project, its cost, and the expected
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benefit in terms of improved reliability. The business cases were used by Toronto Hydro as part of a successful rate
case to their regulator.

Aging infrastructure process review and implementation; Puget Sound Energy

Performed a process review of programs for managing aging transmission and distribution infrastructure, including
condition and risk assessment, compared with industry standard and best-practice for advanced asset management
utilities. Based on recommendations, PSE implemented a program that includes best-practice health indexing and
tools for optimizing replacement or refurbishment of assets based on balancing risk of failure against capital spending.

Predictive Maintenance Tool; Duke Energy, Midwest Commercial Generation

Developed a tool for evaluating the life-cycle cost tradeoffs between replacement and refurbishment strategies of
assets at multiple coal-fired generating facilities. Work included development of failure projections, facilitation guides
for eliciting expert criticality data, a prototype model and integration strategy, and support for capital planning and
prioritization.

Station Transformer Long-Range Plan; Seattle City Light

Developed a process and supporting tools for evaluating station transformers in City Lights transmission and
distribution system to identify which are at end of life and what should be the long-term plan for replacement. The
approach integrated SCL'’s existing health index process with estimates of consequence cost, including customer
outages, and failure probability. Output of this analysis is being integrated into the six-year horizon plan.

Due-diligence review of asset management practices; Horizon Utilities

Worked as a sub-contractor to Vanry Associates through Horizon Utilities, on behalf of counsel, to undertake an
independent, third-party review in support of the due diligence process related to the potential merger of four Local
Distribution Companies The scope of the review was to evaluate the respective Asset Condition Assessment
methodologies and resulting capital investment planning processes, as well as to assess the overall asset health and
subsequent 20-year investment for each of the four LDCs. The review was conducted under a highly compressed
time frame. Conducted in-person interviews at each of the LDCs and worked with each of the LDCs to ensure a clear
understanding of each of their processes. Provided assessment of the each of the utilities’ practices, as well as other
observations regarding asset management capabilities.

Education and Credentials

= B.S. Mechanical Engineering, University of Washington
= Licensed Mechanical Engineer Washington State
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Neil M. Reid
Vice President, BIS Consulting LLC

PROFESSIONAL OVERVIEW

Mr. Reid’s experience includes asset management, conceptual engineering, project management and scheduling,
preliminary and final design, cost estimating and control, equipment specification, construction management and testing
of hydroelectric, fossil and nuclear power plants, high voltage substations, transmission, and distribution systems.

In addition to design, Mr. Reid has an extensive background in managing, defining and evaluating power supply
interconnection plans, power and energy requirements, and load flow, short circuit, and voltage drop studies. He has
provided expert testimony related to electric power system operation and safety. Mr. Reid is a registered Professional
Engineer in several states in the United States of America and is qualified for registration in Canada and as a Chartered
Engineer in the United Kingdom.

Core Competencies
= Condition Assessment & Health Indexing
= Project Management

® Transmission and Distribution Systems Engineering

Industry Experience

Alectra Utilities Corporation, Ontario, Canada

Lead consultant for Asset Condition Assessment review of the model(s) used by Alectra for development of the capital
investments for its 2017 Distribution System Plan (DSP). Responsible for review of asset plans for investments
designed to meet growth, safety and reliability needs. Provided recommendations for detailed and overall
improvements to the DSP.

BCTC, British Columbia, Canada, Asset Condition Assessment and Baseline Study
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Project Manager. Led a comprehensive Asset Condition Assessment and Baseline Study of all physical assets
managed by British Columbia report to support a filing to the BC Utilities Commission. He was responsible for an
update of the study in 2010.

Capital Improvement Program Review, Seattle City Light, Seattle, Washington

Principal-in-Charge and Project Manager. Led the capital improvement program review which was requested by the
Seattle City Council. The aim of the project was to determine if the City’s major ($150 million/year) capital investment in
its electric power facilities was prudent. The first part of the project was a physical review of the condition of the utility’s
capital facilities, including hydroelectric plants, substations, transmission and distribution facilities, downtown network,
and general plant. The second was a review of the utility’s internal processes and controls used to formulate, budget,
approve and manage capital improvement programs and projects.

Condition, Criticality, and Risk Assessment Process; Eskom Transmission, South Africa

Led the BIS team as part of an overall asset management project to develop a process and tools to justify replacement
of aging transmission equipment. Facilitated condition assessment of all transmission assets and a business case to
support the decision to repair, replace, or refurbish a high-voltage gas-insulated substation. The business case
quantified the benefit of the preferred option as well as its priority relative to other spending alternatives.

Asset Condition Assessment, Hydro One, Toronto, Ontario, Canada

Assistant Project Manager. Assisted in leading a comprehensive Asset Condition Assessment program of all physical
assets owned and operated by Hydro One (formerly Ontario Hydro) and preparation of an independent report to
support a filing to the Ontario Electric Board.

Asset Management Plan, Hydro Ottawa Limited, Ottawa, Ontario, Canada
Special Consultant. Consulted to the team working with Hydro Ottawa Limited for development of a comprehensive
Asset Management Plan.

Primary Power Equipment Asset Management Analysis, Several Clients, Washington

Project Manager. Led risk-based asset management analyses of primary power equipment for several clients, including
Bonneville Power Administration, Bureau of Reclamation, Puget Sound Energy, Seattle City Light and Chelan Public
Utility District.

Asset Due Diligence Report Review, Trans Alta Utilities, Calgary, Alberta, Canada

Project Manager and Lead Electrical Engineer. Led owner’s review of the Asset Due Diligence report prepared by
Trans-Elect for the acquisition of the transmission assets of Trans Alta Utilities, Alberta. The transmission system
consists of 11,600km overhead lines and 269 substations operating at voltages of 500kV, 240kV, 138kV and 69kV.

Rock Island Hydroelectric Power Plant Condition Assessment, Chelan Public Utility District, Wenatchee,
Washington

Lead Electrical Engineer. Led condition assessment, life extension planning and upgrade study for electrical equipment
at the Rock Island hydroelectric power plant on the Columbia River. The plant consists of two powerhouses containing
a total of 18 propellers, Kaplan and bulb type units with a total capacity of approximately 600 MW.

Engineering and Design

Mr. Reid has over 30 years’ experience in evaluation, design, planning, construction management, and condition
assessment of electric power transmission and distribution facilities and equipment. This includes work as a design
engineer and project manager, as well as consulting work to support long range technical and financial planning.
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= B.S. Electrical Engineering, University of Bristol, England

= Professional Engineer in 7 States
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1 South Georgian Bay/Muskoka Scoping Assessment Qutcome

Scoping Assessment Outcome Report Summary
Region: South Georgian Bay/Muskoka

Start Date March 23, 2015 End Date June 22, 2015

1. Introduction

This Scoping Assessment Outcome Report is part of the Ontario Energy Board’s (“OEB” or “Board”)
Regional Planning process. The Board endorsed the Planning Process Working Group’s Report to the
Board in May 2013 and formalized the process timelines through changes to the Transmission System
Code and Distribution System Code in August 2013.

The first stage in the regional planning process, the Needs Assessment, was carried out by Hydro One
Networks Inc. (“Hydro One”) for the South Georgian Bay/Muskoka region. The purpose of the Needs
Assessment is to identify if there are any electricity needs in the region requiring regional coordination.
The final Needs Assessment report’ was issued on March 3, 2015 and concluded that some needs in the
region may require regional coordination, and these needs should be reviewed further under the IESO-
led Scoping Assessment process, which is the second stage in the regional planning process.

The IESO, in collaboration with the Regional Participants, further reviewed the needs identified, in
combination with information collected as part of the Needs Screening, and information on potential
wires and non-wires alternatives, to assess and determine the best planning approach for the whole or
parts of the region: an integrated regional resource plan (“IRRP”), a regional infrastructure plan (“RIP”)
or that regional coordination is not required and the planning can simply be done between the
Transmitter and its customers.

This Scoping Assessment report:

e Defines the sub-regions for needs requiring regional coordination as identified in the Needs
Screening report;

e Determines the appropriate regional planning approach and scope for each sub-region with
identified needs requiring regional coordination;

e Establishes a Terms of Reference in the case where an IRRP is the recommended approach for
the sub-region(s);

e Establishes a working group for each sub-region recommended for an IRRP or a RIP.

\ 2. Team \

The Scoping Assessment was carried out with the following Regional Participants:
e Independent Electricity System Operator (“IESO”)
e Hydro One Networks Inc. (“Hydro One Transmission”)

! The Needs Assessment report for the Southern Georgian Bay/Muskoka Region can be found at
http://www.hydroone.com/RegionalPlanning/SGB-Muskoka/Pages/default.aspx




e Hydro One Networks Inc. (“Hydro One Distribution”)
* |nnPower

e Lakeland Power

* Midland PUC

* Newmarket-Tay Power
e Orangeville Hydro

e Orillia Power

* PowerStream

* PowerStream COLLUS
e Veridian Connections

e Wasaga Distribution

\ 3. Categories of Needs, Analysis and Results

l. Overview of the Region

The South Georgian Bay/ Muskoka region is located in central Ontario and includes all or part of the
following Counties and Districts: the County of Simcoe County, County of Dufferin, District of
Muskoka, District of Parry Sound and County of Grey. For electricity planning purposes, the planning
region is defined by electricity infrastructure boundaries, not municipal boundaries.

The region also includes the following First Nations:

e Henvey Inlet

. Magnetawan

e Shawanaga

e Wasauksing

*  Moose Deer Point

e Beausoleil

*  Wahta Mohawks

e Chippewas of Rama

e Chippewas of Georgina Island
e Mississaugas of Scugog

The electricity infrastructure supplying the South Georgian Bay/Muskoka region is shown in Figure 1.
The region is supplied from 115 kV and 230 kV transmission lines and stations that connect at the Essa
transformer station (“TS”). The 500/230 kV auto-transformers at Essa TS provide the major source of
supply to the area.

The southern portion of this region is summer-peaking (i.e., electricity demand is highest during the
summer months), and is characterized by strong forecast growth, particularly in the Barrie and Innisfil
areas. The northern part of the region is winter peaking (i.e., electricity demand is highest during the
winter months), and growth is forecast to be more gradual.




Figure 1. South Georgian Bay/Muskoka Region Electricity Infrastructure
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Il. Needs Identified

Hydro One’s Needs Assessment report identified the following needs in the South Georgian Bay
Muskoka Region, based on a 10-year demand forecast.

115 kV and 230 kV Lines and Auto-Transformers
* The 230/115 kV auto-transformers at Essa TS are expected to exceed their 10-day Long Term
Rating (LTR) upon loss of the companion auto-transformer. This need is forecast to arise in the
near term for the T1 auto-transformer, and the medium term for T2.
e The 115 kV circuit E3B, which supplies Barrie TS radially from Essa TS, is expected to exceed its
Long Term Emergency (LTE) rating upon loss of the companion circuit in the near-term.




115 kV and 230 kV Transmission Stations
The following stations are expected to exceed their normal supply capacity:

Station Timing of Peak Demand Timing of Need

Barrie TS Summer Today

Muskoka TS Winter Near-term

Parry Sound TS Winter Today

Midhurst TS Summer Medium term, if potential new commercial
operations materialize

Minden Winter Long term*

Waubaushene Winter Long term*

*In the Needs Assessment report, no needs were identified for the Minden and Waubaushene stations based on
the 10-year net demand forecast, which includes conservation and demand management (“CDM”) and distributed
generation (“DG”). Based on the gross load forecast, which does not include CDM or DG, needs were identified
within the 10-year horizon. These needs can therefore be expected to appear in the long term (after 10 years)
based on net load.

Load Restoration Needs

Potential needs related to restoring loads after a major outage were identified in the Needs Assessment
report. This analysis was further developed through the Scoping Assessment Process. Based on this
assessment, the following restoration needs were identified:

Circuits Load Restoration Criterion not met
MG6E+M7E 30 min and 4 hours
ESV+E9V 4 hours

In addition, loading on M80/81B and E26/27 is currently around 150 MW. Based on current load transfer
capability, load restoration criteria can be met in the near term. However, with load growth, restoration
needs may emerge in the longer term. The IESO will monitor growth in the affected areas, and potential
future needs will be re-assessed in the next regional planning cycle.

Bulk System Needs
The following needs were identified for the bulk system supplying the Region:
*  Excessive post-contingency voltage declines may occur upon losing one of the 500/230 kV auto-
transformers at Essa TS when the other is out of service.
e Overloads of 115 kV circuit S2S and the Stayner T1 auto-transformer may results from increased
generation in the Bruce area.

Aging Infrastructure / Replacement Plans
The following infrastructure is expected to reach its end-of-life or is the subject of sustainment activities
within the study period.

Equipment Date

Barrie TS—115/44 kV transformers 2018-2020*

Minden TS—230/44 kV transformers and possible | 2019

rebuild of low-voltage switchyard
Orangeville TS—230-44/27.6 kV transformers and | 2017
associated low-voltage equipment
M6/7E—ground clearance on several sections to | 2015
be increased. This may increase the thermal




capability of this line.
E3/4B These circuits are about 50-60 years old. Hydro
One expects to undertake sustainment work on
these facilities within the next 20 years.

Essa TS -230/115kV Autotransformer (T1) ~2020

* Hydro One identified this need to be addressed by 2018 in the Needs Assessment report. This need may be
pushed out to and managed until 2020 to accommodate the lead time of alternatives to address it.

Reliability Needs

Regional Participants identified reliability needs that they would like to see included in the regional
planning process. Two types of reliability needs were identified: distribution system reliability concerns
related to long 44kV feeders in the northern part of the Region; and a lack of supply redundancy. To the
extent that these needs can be coordinated with other regional needs, the Regional Participants agreed
to address them as part of the regional planning process.

11I. Analysis of Needs and Identification of Sub-Regions

The Regional Participants have discussed the needs in the South Georgian Bay/ Muskoka area and have
identified two sub-regions for further study through the regional planning process. The two sub-regions,
“Barrie/Innisfil” and “Parry Sound/Muskoka”, are shown in Figure 2.

Barrie/Innisfil Sub-Region

Strong electricity demand growth is forecast for the Barrie/Innisfil area, consistent with the provincial
Growth Plan for the Greater Golden Horseshoe, 2006. This sub-region is summer-peaking, and includes
the following infrastructure:

e Stations—Midhurst TS, Barrie TS, Everett TS, Alliston TS
e Transmission circuits—E8/9V, E3/4B, M6/7E (Essa-Midhurst section)
e 230/115 kV auto-transformers at Essa TS

Customers in this sub-region are supplied by PowerStream, InnPower and Hydro One Distribution.

The needs in this sub-region include addressing growth (expressed in the Needs Assessment as
overloaded infrastructure at Barrie TS, the E3B circuit, and the Essa 230/115 kV auto-transformers), and
meeting load restoration criteria (E8/9V). In addition, with the Barrie TS transformers nearing their end-
of-life, the plan for their replacement needs to be coordinated with the above growth-related needs.
Options include maintaining Barrie TS as a 115 kV station (like-for-like replacement) or upgrading it to
230 kV, thereby increasing its capacity. The upstream infrastructure supplying the station—the Essa
230/115 kV auto-transformers and the E3/4B transmission line—will also be impacted by this decision
and the associated costs and impacts must be considered.

While it is recognized that, with the need to replace Barrie TS equipment, a wires solution will
necessarily be part of the plan for this sub-region, the growth-related needs in the area may be met by a
combination of wires and non-wires solutions. In addition, the decisions made in this area will have
broad impacts, involving multiple local distribution companies (“LDCs”) and provincial ratepayers.
Therefore, the Regional Participants propose that this sub-region be studied through the IRRP process.




The Barrie TS infrastructure is currently scheduled for replacement in 2018, however the existing
equipment can be managed until 2020 if required. Nonetheless, a decision needs to be made as soon as
possible in order to allow enough lead time to plan and bring new equipment into service. Therefore,
rather than wait for the outcome of the IRRP (which typically takes 18 months), the Terms of Reference
for the Barrie/Innisfil IRRP specifies that a decision on the wires component of the integrated solution
will be made early in the IRRP process. At that time, wires planning would be initiated through a hand-
off letter to the Transmitter.

Figure 2. South Georgian Bay/Muskoka Sub-Regions
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Parry Sound/Muskoka Sub-Region
This sub-region is winter-peaking, and is characterized by relatively slow growth. It includes the

following infrastructure:




e Stations—Parry Sound TS, Waubaushene TS, Orillia TS, Bracebridge TS, Muskoka TS, Minden TS
e Transmission circuits—M6/7E, E26/27

Customers in this sub-region are supplied by Hydro One Distribution, Lakeland Power, Midland PUC,
Newmarket-Tay Power, Orillia Power, and Veridian Connections.

The needs in this sub-region include:

e Addressing capacity needs at several stations

e Enabling loads to be restored within the timeframes laid out in the ORTAC criteria in the event
of a major outage on M6/7E

e Coordinating asset replacement plans at Minden TS with regional needs, as appropriate

e Coordinating solutions to address distribution reliability concerns due to long feeder lengths
with regional capacity needs, as appropriate

e Addressing reliability concerns related to a lack of supply redundancy.

With the relatively slow electricity demand growth forecast for this sub-region, the Regional Participants
agreed that there may be opportunities for non-wires solutions to defer major capital investment.
Therefore, it is proposed that this sub-region be studied through the IRRP process.

Needs to be Addressed through Bulk System Planning

The Essa TS 500/230 kV auto-transformers are bulk system assets that provide the major source of
supply to the whole South Georgian Bay/Muskoka Region. Therefore, the Regional Participants agreed
that the need associated with these assets be studied by the IESO as part of bulk system planning. Given
the importance of this infrastructure to the Region, it was suggested that this planning be conducted in
parallel with the IRRPs, and that the IESO involve the Regional Participants in the planning process.

The IESO will also undertake study of the S2S/Stayner auto-transformer issue arising due to increased
generation in the Bruce area through the bulk planning process.

Needs to be Addressed through Local Planning

The Regional Participants agreed that the replacement of the Orangeville TS transformer and associated
low-voltage equipment does not require regional coordination and can be addressed through local
planning involving the transmitter and affected LDC.

\ 4. Conclusion
The Scoping Assessment concludes that:

* An IRRP be undertaken to address the needs in the Barrie/Innisfil sub-region
* An IRRP be undertaken to address the needs in the Parry Sound/Muskoka sub-region
e Additional needs identified in the Needs Assessment will be addressed through other processes
as follows:
0 Essa 500/230 kV autotransformers—bulk system planning (IESO), with regular updates

10



to/ input from the Regional Planning Participants
0 S2S/Stayner auto-transformer issue—bulk system planning (IESO)
0 Orangeville TS transformer replacement—local planning by transmitter and LDC

The draft Terms of Reference for the Barrie/Innisfil and the Parry Sound/Muskoka IRRPs are attached.

11




2 Barrie/Innisfil IRRP Terms of Reference

1. Introduction and Background

These Terms of Reference establish the objectives, scope, key assumptions, roles and responsibilities,
activities, deliverables and timelines for an Integrated Regional Resource Plan (“IRRP”) of the
Barrie/Innisfil sub-region.

Based on the potential for demand growth within this sub-region, limits on the capability of the
transmission capacity supplying the area, and opportunities for coordinating demand and supply
options, an integrated regional resource planning approach is recommended.

Barrie/Innisfil sub-region

The Barrie/Innisfil sub-region is a summer-peaking region that includes the City of Barrie, the Town of
Innisfil, and customers in surrounding municipalities supplied from the Barrie, Midhurst, Everett and
Alliston transformer stations (TS). The approximate geographical boundaries of the sub-region are
shown in Figure 3.

The sub-region includes all or part of the following municipalities:

e City of Barrie

*  Town of Innisfil

e Township of Essa

e Township of Springwater

e Township of Clearview

e Township of Mulmur

e Township of Adjala-Tosorontio

e Town of New Tecumseth

e Town of Bradford West Gwillimbury

12



Figure 3. Barrie/Innisfil Sub-Region

ALLISTON TS

EVERETT TS

=——— 115kVTransmission Line i 115kV Transformer Station

= 230kV Transmission Line I 230kV Transformer Station

=

NOTE: The sub-region is defined by electricity infrastructure; geographical boundaries are approximate.

Source: [ESO

Barrie/Innisfil Electricity System

The electricity system supplying the Barrie/Innisfil sub-region is shown in Figure 4.
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Figure 4. Barrie/Innisfil Electricity System
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Background

Two planning studies have been conducted in the South Simcoe area in the last 12 years.

In November of 2003, a joint utility planning study was initiated between six LDCs in Simcoe County, one
large industrial customer and Hydro One Transmission to assess the supply and reliability needs of
Simcoe County. The study recommended the implementation of two transmission projects to supply
forecast growth in the Meaford/Collingwood and South Simcoe areas: the addition of Everett TS, which
came into service in 2007 and the Southern Georgian Bay Transmission Reinforcement, which involved
upgrading the Essa-to-Stayner line to 230 kV and installing a 230/115 kV auto-transformer at Stayner TS,
came into service in 2009.

In 2010, Hydro One Transmission initiated a regional supply planning study of the South Simcoe area.
Together with the Ontario Power Authority (now the Independent Electricity System Operator),
PowerStream, Innisfil Power, and Hydro One Distribution, a study report was prepared in 2011 that
recommended the installation of low voltage capacitors at Midhurst TS, which was completed in 2012
and for Innisfil Hydro to make a formal request to Hydro One for additional transformation capacity.

2. Objectives

1. To assess the adequacy of electricity supply to customers in the Barrie/Innisfil sub-region over
the next 20 years.

2. To coordinate customer-driven electricity needs with major asset renewal needs, and develop a
flexible, comprehensive, integrated electricity plan for the Barrie/Innisfil sub-region.

3. To develop an implementation plan, while maintaining flexibility in order to accommodate
changes in key assumptions over time.

3. Scope
This IRRP will develop and recommend an integrated plan to meet the needs of the Barrie/Innisfil sub-

region. The plan is a joint initiative involving PowerStream, InnPower, Hydro One Distribution, Hydro
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One Transmission, and the IESO, and will incorporate input from community engagement. The plan will
integrate forecast electricity demand growth, conservation and demand management (“CDM”) in the
area with transmission and distribution system capability, end-of-life of major facilities in the area,
relevant community plans, other bulk system developments, and Feed-in Tariff (“FIT”) and other
generation uptake through province-wide programs, and will develop an integrated plan to address
needs.

This IRRP will address regional needs in the Barrie/Innisfil area. Specifically, the following existing
infrastructure is included in the scope of this study:

e 230/115 kV auto-transformers at Essa TS
e Stations—Midhurst TS, Barrie TS, Everett TS, Alliston TS
e Transmission circuits—E8/9V, E3/4B, M6/7E (Essa-Midhurst section)

The adequacy of the bulk system supplying the area (i.e., the 500/230 kV auto-transformers at Essa TS)
is being assessed by the IESO in parallel with this study through a separate bulk system planning process.
Results of that study will be shared with the Working Group as they become available.

The Barrie/Innisfil IRRP will:

=  Prepare a 20-year electricity demand forecast and establish needs over this timeframe.

= Examine the Load Meeting Capability and reliability of the existing transmission system
supplying the Barrie/Innisfil sub-region, taking into account facility ratings and performance of
transmission elements, transformers, local generation, and other facilities such as reactive
power devices.

= Establish feasible integrated alternatives to address remaining needs, including a mix of CDM,
generation, transmission and distribution facilities, and other electricity system initiatives in
order to address the needs of the Barrie/Innisfil sub-region.

= Assess end-of-life needs in the context of longer-term capacity needs and impacts on other
connection and network facilities in the area, and hand off the wires component of the
integrated solution early in the IRRP process in order to allow enough lead time to address the
end-of-life of the Barrie TS transformers

= Evaluate options using decision-making criteria including but not limited to: technical feasibility,
economics, reliability performance, environmental and social factors.

4. Data and Assumptions
The plan will consider the following data and assumptions:

* Demand Data

0 Historical coincident peak demand information for the sub-region
Historical weather correction, median and extreme conditions
Gross peak demand forecast scenarios by sub-region, TS, etc.
Coincident peak demand data including transmission-connected customers
Identified potential future load customers

O O OO
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Conservation and Demand Management

(0]
(0]

(0]

(0]
(0]

LDC CDM plans

Incorporation of verified LDC results and progression towards OEB targets, and any
other CDM programs/opportunities in the area

Long-term conservation forecast for LDC customers, based on sub-region’s share of the
2013 Long-Term Energy Plan target

Conservation potential studies, if available

Potential for CDM at transmission-connected customers’ facilities

Local resources

(0]

Existing local generation, including distributed generation (“DG”), district energy,
customer-based generation, Non-Utility Generators and hydroelectric facilities as
applicable

Existing or committed renewable generation from Feed-in-Tariff (“FIT”) and non-FIT
procurements

Future district energy plans, combined heat and power, energy storage, or other
generation proposals

Relevant local plans, as applicable

(0]
(0]
(0]

LDC Distribution System Plans
Community Energy Plans and Municipal Energy Plans
Municipal Growth Plans

Criteria, codes and other requirements

(0]

O o0 oo

o

Ontario Resource and Transmission Assessment Criteria (“ORTAC”)
= Supply capability
= Load security
= Load restoration requirements
NERC and NPCC reliability criteria, as applicable
OEB Transmission System Code
OEB Distribution System Code
Reliability considerations, such as the frequency and duration of interruptions to
customers
Other applicable requirements

Existing system capability

(0]

o O OO

Transmission line ratings as per transmitter records

System capability as per current IESO PSS/E base cases
Transformer station ratings (10-day LTR) as per asset owner
Load transfer capability

Technical and operating characteristics of local generation

Bulk System considerations to be applied to the existing area network

(0]
(0]

Essa 500/230 kV auto-transformer capability
North-South Tie flow assumptions
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* End-of-life asset considerations/sustainment plans
0 Transmission assets, in particular Barrie TS transformers
0 Distribution assets

e Other considerations, as applicable
5. Working Group
The core Working Group will consist of planning representative/s from the following organizations:

e Independent Electricity System Operator (Team Lead for IRRP)
e Hydro One Transmission

* PowerStream

* InnPower

e Hydro One Distribution

Authority and Funding

Each entity involved in the study will be responsible for complying with regulatory requirements as
applicable to the actions/tasks assigned to that entity under the implementation plan resulting from this
IRRP. For the duration of the study process, each participant is responsible for their own funding.

5. Engagement

Integrating early and sustained engagement with communities and stakeholders in the planning process
was recommended to and adopted by the provincial government to enhance the regional planning and
siting processes in 2013. These recommendations were subsequently referenced in the 2013 Long Term
Energy Plan. As such, the Working Group is committed to conducting plan-level engagement throughout
the development of the Barrie/Innisfil IRRP.

The first step in engagement will consist of meetings with municipalities and First Nation communities
within the planning area, First Nation communities who may have an interest in the planning area and
the Métis Nation of Ontario to discuss regional planning, the development of the Barrie/Innisfil plan,
and integrated solutions.

This will be followed by the establishment of a Local Advisory Committee for local community members
to provide input and recommendations throughout the planning process, including information on local
priorities and ideas on the design of community engagement strategies. Broad community engagement
will be conducted to obtain public input in the development of the plan.

6. Activities, Timeline and Primary Accountability

Activity Resplt-)enas?bility Deliverable(s) Timeframe
1 Prep?re Terms of Referepce IESO - Finalized Terms of Q2 2015
considering stakeholder input Reference
2 | Develop the Planning Forecast for the sub- _ - Long-term planning Q3 2015
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region forecast scenarios
- Establish historical coincident peak
. . IESO
demand information
- Establish historical weather
correction, median and extreme IESO
conditions
- Establish gross peak demand forecast LDCs
- Establl'sh existing, committed and 1DCs
potential DG
- Establish near- and long-term
conservation forecasts based on LDC IESO
CDM plans and LTEP CDM targets
- Develop planning forecast scenarios -
including the impacts of CDM, DG and IESO
extreme weather conditions
Provide information on load transfer Load transfer
capabilities under normal and emergency 1DCs capabilities under Q3 2015
conditions normal and emergency
conditions
Providfe and review relevant community 1DCs and IESO Relevant community Q3 2015
plans, if applicable plans
Complete system studies to identify needs Summary of needs
over a twenty-year period based on demand
- Obtain PSS/E base case Include bulk forecast scenarios for
system assumptions as identified in the 20-year planning
Key Assumptions IESO, Hyd'ro'One horizon Q3-Q4 2015
- N ) . Transmission
- Apply reliability criteria as defined in
ORTAC to demand forecast scenarios
- Confirm and refine the need(s) and
timing/load levels
Develop Options and Alternatives
Develop conservation options IESO and LDCs Develop flexible
Develop local generation options IESO and LDCs planning options for
Develop transmission (see Action 7 below) Hydro One forecast scenarios
and distribution options Transmission, and
Q3-Q4 2015
LDCs
Develop options involving other electricity IESO/ LDCs with
initiatives (e.g., smart grid, storage) support as needed
Develop portfolios of integrated All
alternatives
Technical comparison and evaluation All
Early Wires Planning
Iden'tlfy potentlal'wwes options to af:ldress Cost, feasibility and
Barrie TS end-of-life and local capacity -
needs Hydro One reliability performance
Transmission of potential wires Q3-Q4 2015

Provide information on cost, feasibility and
reliability performance of identified wires
options for the purpose of developing
integrated solutions

options
Detailed option
development
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Conduct detailed studies of wires options
to ensure in-service date for Barrie TS
transformer replacement can be met
8 |Plan and Undertake Community & - Community and
Stakeholder Engagement Stakeholder
- Establish engagement s'ubcor’r?mlttee Al Engagement Plan Q3 2015
of the Working Group (if required) - Inputfrom local
- Early engagement with local communities
municipalities and First Nation
com'munltles wrfh'm study area, First Al Q3-Q4 2015
Nation communities who may have
an interest in the study area, and the
Métis Nation of Ontario
- Establish Local Advisory Committee
and develop broader community All Q3-Q4 2015
engagement plan with LAC input
- Develop communications materials All
- Undertake community and All Q1-Q2 2016
stakeholder engagement
- Summarize input and incorporate Al
feedback
9 Hand.off Wires Component of Integrated IESO Hand-off letter to Hydro Q4 2015
Solution One
10 |Develop long-term recommendations and Implementation plan
implementation plan based on community Monitoring activities
and stakeholder input and identification of
IESO decision triggers Q3 2016
Hand-off letters
Procedures for annual
review
11 |Prepare the IRRP report detailing the - IRRP report
recommended near, medium and long- IESO Q4 2016
term plan for approval by all parties

19




3 Parry Sound/Muskoka IRRP Terms of Reference

1. Introduction and Background

These Terms of Reference establish the objectives, scope, key assumptions, roles and responsibilities,
activities, deliverables and timelines for an Integrated Regional Resource Plan (“IRRP”) of the Parry
Sound/Muskoka sub-region.

Based on the potential for demand growth within this sub-region, limits on the capability of the
transmission capacity supplying the area, and opportunities for coordinating demand and supply
options, an integrated regional resource planning approach is recommended.

Parry Sound/Muskoka sub-region

The Parry Sound/Muskoka sub-region is a winter-peaking region and it roughly encompasses the

Districts of Muskoka and Parry Sound. The approximate geographical boundaries of the sub-region are

shown in Figure 5.
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Figure 5. Parry Sound/Muskoka Sub-Region
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NOTES: (1) The sub-region is defined by electricity infrastructure; geographical boundaries are approximate. (2) Midhurst TS is
included in the scope of the Parry Sound/Muskoka IRRP for the purpose of evaluating restoration needs on the Essa-to-Minden
transmission line (M6/7E). Supply and transformer station capacity at Midhurst TS are being addressed through the
Barrie/Innisfil IRRP, are thus is not in scope for the Parry Sound/Muskoka IRRP.

The sub-region includes all or part of the following municipalities:

e City of Orillia
e  Municipality of Highlands East
¢ Municipality of Magnetawan
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¢ Municipality of McDougall

e Municipality of Whitestone

e Town of Bracebridge

*  Town of Gravenhurst

*  Town of Huntsville

e Town of Kearney

*  Town of Midland

e Town of Parry Sound

e Town of Penetanguishene

e Township of Algonquin Highlands

e Township of Armour

e Township of Carling

e Township of Georgian Bay

e Township of Joly

e Township of Lake of Bays

e Township of McKellar

¢ Township of McMurrich-Monteith

e Township of Minden Hills

¢ Township of Muskoka Lakes

e Township of Oro-Medonte

e Township of Perry

e Township of Ramara

e Township of Ryerson

e Township of Seguin

e Township of Severn

e Township of Strong

e Township of Tay

e Township of the Archipelago

e Township of Tiny

e United Townships of Dysart, Dudley, Harcourt, Guilford, Harburn, Bruton, Havelock, Eyre and
Clyde

e Village of Burk's Falls

e Village of Sundridge

The Parry Sound/Muskoka sub-region also includes the following First Nations:

e Henvey Inlet
. Magnetawan
e Shawanaga
e Wasauksing



*  Moose Deer Point

*  Beausoleil

*  Wahta Mohawks

e Chippewas of Rama

Engagement on this regional plan may be extended to include additional communities outside of the
IRRP area boundaries.

Parry Sound/Muskoka Electricity System

The electricity system supplying the Parry Sound/Muskoka sub-region is shown in Figure 6.

Figure 6. Parry Sound/Muskoka Electricity System

E27 | Transf
E26 ' Parry Sound TS o Trnsormer
l 1 w230 kV
- * Station not in scope
Waubaushene TS "
M7E
M6E
l 1 l 1 l 1 37km 20.0 kmr |
Essa TS* Midhurst TS* OrilliaTS 265km Minden TS

Bracebridge TS Muskoka TS

Source: [ESO

2. Objectives

1. To assess the adequacy of electricity supply to customers in the Parry Sound/Muskoka sub-
region over the next 20 years.

2. To develop a flexible, comprehensive, integrated electricity plan for the Parry Sound/Muskoka
sub-region.

3. To develop an implementation plan, while maintaining flexibility in order to accommodate
changes in key assumptions over time.

3. Scope

This IRRP will develop and recommend an integrated plan to meet the needs of the Parry
Sound/Muskoka sub-region. The plan is a joint initiative involving Lakeland Power, Midland PUC,
Newmarket-Tay Power, Orillia Power, PowerStream, Veridian Connections, Hydro One Distribution,
Hydro One Transmission, and the IESO, and will incorporate input from community engagement. The
plan will integrate forecast electricity demand growth, conservation and demand management (“CDM”)
in the area with transmission and distribution system capability, end-of-life of major facilities in the
area, relevant community plans, other bulk system developments, and Feed-in Tariff (“FIT”) and other
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generation uptake through province-wide programs, and will develop an integrated plan to address
needs.

This IRRP will address regional needs in the Parry Sound/Muskoka area. Specifically, the following
existing infrastructure is included in the scope of this study:

e Stations—Parry Sound TS, Waubaushene TS, Orillia TS, Bracebridge TS, Muskoka TS, Minden TS
e Transmission circuits—M6/7E, E26/27

The adequacy of the bulk system supplying the area (i.e., the 500/230 kV auto-transformers at Essa TS)
is being assessed by the IESO in parallel with this study through a separate bulk system planning process.
Results of that study will be shared with the Working Group as they become available.

The Parry Sound/Muskoka IRRP will:

=  Prepare a 20-year electricity demand forecast and establish needs over this timeframe

= Examine the Load Meeting Capability and reliability of the existing transmission system
supplying the Parry Sound/Muskoka sub-region, taking into account facility ratings and
performance of transmission elements, transformers, local generation, and other facilities such
as reactive power devices

= Establish feasible integrated alternatives including a mix of CDM, generation, transmission and
distribution facilities, and other electricity system initiatives in order to address the needs of the
Parry Sound/Muskoka sub-region

= Evaluate options using decision-making criteria including but not limited to: technical feasibility,
economics, reliability performance, environmental and social factors

4. Data and Assumptions
The plan will consider the following data and assumptions:

* Demand Data

0 Historical coincident peak demand information for the sub-region
Historical weather correction, median and extreme conditions
Gross peak demand forecast scenarios by sub-region, TS, etc.
Coincident peak demand data including transmission-connected customers
Identified potential future load customers

O O OO

e Conservation and Demand Management
0 LDC CDM plans
0 Incorporation of verified LDC results and progression towards OEB targets, and any
other CDM programs/opportunities in the area
0 Long-term conservation forecast for LDC customers, based on sub-region’s share of the
2013 Long-Term Energy Plan target
Conservation potential studies, if available
0 Potential for CDM at transmission-connected customers’ facilities

(@)
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(0]

(0]
(0]
(0]

(0]

O o0 oo

o

Local resources

Existing local generation, including distributed generation (“DG”), district energy,
customer-based generation, Non-Utility Generators and hydroelectric facilities as
applicable

Existing or committed renewable generation from Feed-in-Tariff (“FIT”) and non-FIT
procurements

Future district energy plans, combined heat and power, energy storage, or other
generation proposals

Relevant local plans, as applicable

LDC Distribution System Plans
Community Energy Plans and Municipal Energy Plans
Municipal Growth Plans

Criteria, codes and other requirements

Ontario Resource and Transmission Assessment Criteria (“ORTAC”)
= Supply capability
= Load security
= Load restoration requirements
NERC and NPCC reliability criteria, as applicable
OEB Transmission System Code
OEB Distribution System Code
Reliability considerations, such as the frequency and duration of interruptions to
customers
Other applicable requirements

e Existing system capability

(0]

O O oo

Transmission line ratings as per transmitter records

System capability as per current IESO PSS/E base cases
Transformer station ratings (10-day LTR) as per asset owner
Load transfer capability

Technical and operating characteristics of local generation

e Bulk System considerations to be applied to the existing area network

(0]
(0]

Essa 500/230 kV auto-transformer capability
North-South Tie flow assumptions

End-of-life asset considerations/sustainment plans

0 Transmission assets
0 Distribution assets

e Other considerations, as applicable

5. Working Group

The core Working Group will consist of planning representative/s from the following organizations:
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¢ Independent Electricity System Operator (Team Lead for IRRP)
e Hydro One Transmission

e Hydro One Distribution

* lLakeland Power

*  Midland PUC

* Newmarket-Tay Power

e  Orillia Power

* PowerStream

* Veridian Connections

Authority and Funding

Each entity involved in the study will be responsible for complying with regulatory requirements as
applicable to the actions/tasks assigned to that entity under the implementation plan resulting from this
IRRP. For the duration of the study process, each participant is responsible for their own funding.

5. Engagement

Integrating early and sustained engagement with communities and stakeholders in the planning process
was recommended to and adopted by the provincial government to enhance the regional planning and
siting processes in 2013. These recommendations were subsequently referenced in the 2013 Long Term
Energy Plan. As such, the Working Group is committed to conducting plan-level engagement throughout
the development of the Parry Sound/Muskoka IRRP.

The first step in engagement will consist of meetings with municipalities and First Nation communities
within the planning area, First Nation communities who may have an interest in the planning area and
the Métis Nation of Ontario to discuss regional planning, the development of the Parry Sound/Muskoka
plan, and integrated solutions.

This will be followed by the establishment of a Local Advisory Committee for local community members
to provide input and recommendations throughout the planning process, including information on local
priorities and ideas on the design of community engagement strategies. Broad community engagement
will be conducted to obtain public input in the development of the plan.

6. Activities, Timeline and Primary Accountability

. Lead . .
Activity Responsibility Deliverable(s) Timeframe
1 Prep?re Terms of Referepce IESO - Finalized Terms of Q2 2015
considering stakeholder input Reference

2 | Develop the Planning Forecast for the sub- - Long-term planning
region forecast scenarios

- Establish historical coincident peak IESO

demand information Q3 2015
- Establish historical weather

correction, median and extreme IESO

conditions
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Establish gross peak demand forecast

for LDC service areas LDCs
- Establl'sh existing, committed and 1DCs
potential DG
- Establish near- and long-term
conservation forecast based on LDC IESO
CDM plans and LTEP target
- Develop planning forecast scenarios -
including the impacts of CDM, DG and IESO
extreme weather conditions
Provide information on load transfer - Load transfer
capabilities under normal and emergency 1DCs capabilities under Q3 2015
conditions normal and emergency
conditions
Provide and review relevant community LDCs, First Nations | - Relevant community Q3 2015
plans, if applicable and IESO plans
Complete system studies to identify needs - Summary of needs
- Obtain PSS/E base case based on demand
- Include bulk system assumptions as forecast scenarios for
identified in Key Assumptions IESO, Hydro One the 20-year planning
s S . . . . Q4 2015
- Apply reliability criteria as defined in Transmission horizon
ORTAC to demand forecast scenarios
- Confirm and refine the need(s) and
timing/load levels
Develop Options and Alternatives ﬁ - Develop flexible
- Identify solutions requiring planning options for
immediate implementation and forecast scenarios
IESO
prepare hand-off letters to
responsible parties (if applicable)
- Develop conservation options IESO and LDCs
- Develop local generation options IESO and LDCs
- D'eve'lop'transm'lssmp and/'or IESO, Hydro One a1
distribution options including i
S s Transmission and 2016
maximizing existing infrastructure
- LDCs
capability
- Devel9p or')t!o'ns'mvolvmg other ' IESO/ LDCs with
electricity initiatives (e.g., smart grid,
support as needed
storage)
- Develop portfolios of integrated All
alternatives
- Technical comparison and evaluation All
Plan and Undertake Community & - Community and
Stakeholder Engagement Stakeholder
- i i Engagement Plan
Establish engagement s'ubcor’r?mlttee All gag Q3 2015
of the Working Group (if required) - Input from local
- Early engagement with local cor’r?munities, Fir's't
municipalities and First Nation NatlonlcF)mmL'mltles,
communities within study area, First All and Métis Nation of Q3-Q4 2015

Nation communities who may have
an interest in the study area, and the

Ontario
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Meétis Nation of Ontario

- Establish Local Advisory Committee
and First Nations Local Advisory

Committee and develop broader All Q4 2015
community engagement plan with
LAC input
- Develop communications materials All
- Undertake community and
All
stakeholder engagement Q1-Q2 2016
- Summarize input and incorporate Al
feedback
Develop long-term recommendations and Implementation plan
implementation plan based on community Monitoring activities
and stakeholder input and identification of
IESO decision triggers Q3 2016
Hand-off letters
Procedures for annual
review
Prepare the IRRP report detailing the IRRP report
recommended near, medium and long- IESO Q4 2016

term plan for approval by all parties
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4 List of Acronyms

CDM
DG
FIT
IESO
IRRP
kv
LAC
LDC
MW
NERC
NPCC
OEB
ORTAC
RIP
RPP
TS

Conservation and Demand Management
Distributed Generation

Feed-in-Tariff

Independent Electricity System Operator
Integrated Regional Resource Plan

kilovolt

Local Advisory Committee

Local Distribution Company

Megawatt

North American Electric Reliability Corporation
Northeast Power Coordinating Council

Ontario Energy Board

Ontario Resource and Transmission Assessment Criteria
Regional Infrastructure Plan

Regional Planning Process

Transformer Station
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Integrated Regional Resource Plan

Barrie/Innisfil Sub-region

This Integrated Regional Resource Plan (“IRRP”) was prepared by the Independent Electricity
System Operator (“IESO”) pursuant to the terms of its Ontario Energy Board licence, EI-2013-
0066.

The IESO prepared the IRRP on behalf of the Barrie/Innisfil Sub-region Working Group (the

“Working Group”), which included the following members:

e Independent Electricity System Operator
e PowerStream Inc.

e InnPower Corporation

e Hydro One Networks Inc. (Distribution)

¢ Hydro One Networks Inc. (Transmission)

The Working Group assessed the adequacy of electricity supply to customers in the
Barrie/Innisfil Sub-region over a 20-year period; developed a flexible, comprehensive,
integrated plan that considers opportunities for coordination in anticipation of potential
demand growth scenarios and varying supply conditions in the Barrie/Innisfil Sub-region; and
developed an implementation plan for the recommended options, while maintaining flexibility

in order to accommodate changes in key conditions over time.

The Working Group members agree with the IRRP’s recommendations and support
implementation of the plan through the recommended actions, subject to obtaining all

necessary regulatory and other approvals.

Copyright © 2016 Independent Electricity System Operator. All rights reserved.
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1. Introduction

This Integrated Regional Resource Plan (“IRRP”) addresses the electricity needs for the
Barrie/Innisfil Sub-region over the next 20 years. This report was prepared by the Independent
Electricity System Operator (“IESO”) on behalf of the technical Working Group composed of
the IESO, PowerStream Inc. (“PowerStream”), InnPower Corporation (“InnPower”), Hydro One

Distribution and Hydro One Transmission.!

In Ontario, planning to meet the electrical supply and reliability needs of a large area or region
is done through regional electricity planning, a process that was formalized by the Ontario
Energy Board (“OEB” or “Board”) in 2013. In accordance with the OEB’s regional planning
process, transmitters, distributers and the IESO are required to carry out regional planning
activities for 21 electricity planning regions at least once every five years. The Barrie/Innisfil
Sub-region is within the South Georgian Bay/Muskoka planning region, one of the OEB’s

21 identified areas (Figure 1-1).

Figure 1-1: Map of the South Georgian Bay/Muskoka Region

Parry Sound/Muskoka
Sub-Region

Barrie/Innisfil 7

/ , '
Sub-Region | South Georgian

Y / Bay/Muskoka

! For the purpose of this report, “Hydro One Transmission” and “Hydro One Distribution” are used to differentiate
the transmission and distribution accountabilities of Hydro One Networks Inc. (“Hydro One”), respectively.
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The Barrie/Innisfil Sub-region roughly encompasses the following municipalities:

e City of Barrie

e Town of Innisfil

e Township of Essa

e Township of Springwater

e Township of Clearview

e Township of Mulmur

e Township of Adjala-Tosorontio

e Town of New Tecumseth

e Town of Bradford West Gwillimbury

The study is focused on addressing the forecast load growth in south Barrie and the Town of
Innisfil; however, it considers other needs throughout the sub-region. The study area is shown
in Figure 1-2, along with the service area of each local distribution company (“LDC”) in the sub-

region.

Figure 1-2: Map of Barrie/Innisfil Sub-region

Midhurst TS

Barrie TS

EssaT$ //

PowerStream

Hydro One
Distribution

Alliston TS

InnPower

Everett TS

= 500kV
230 kV
e 115 KV

This IRRP identifies power system capacity and reliability requirements, and coordinates the

options to meet customer needs in the sub-region over the next 20 years. Specifically, this IRRP
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identifies immediate investments that are required to meet near- and medium-term needs in the

sub-region, respecting the lead time for development.

This IRRP also identifies options to meet long-term needs, but given forecast uncertainty, the
longer development lead time and the potential for technological change, the plan maintains
flexibility for long-term options and does not recommend specific investments or projects at this
time. Instead, the long-term plan identifies near-term actions to consider alternatives, engage
with the community, and gather information to lay the groundwork for determining options for
future analysis. These actions are intended to be completed before the next IRRP cycle,
scheduled for 2020 or sooner, depending on demand growth, so that the results can inform

decisions should any be needed at that time.
This report is organized as follows:

¢ A summary of the recommended plan for the Barrie/Innisfil Sub-region is provided in
Section 2;

e The process and methodology used to develop the plan are discussed in Section 3;

e The context for electricity planning in the Barrie/Innisfil Sub-region and the study scope
are discussed in Section 4;

e Demand forecast scenarios, and conservation and distributed generation (“DG”)
assumptions, are described in Section 5;

e Electricity needs in the Barrie/Innisfil Sub-region are presented in Section 6;

¢ Alternatives and recommendations for meeting needs are addressed in Sections 7 and §;

e A summary of engagement to date and moving forward is provided in Section 9; and

e A conclusion is provided in Section 10.
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2. The Integrated Regional Resource Plan

The Barrie/Innisfil Sub-region IRRP provides recommendations to address the sub-region’s
forecast electricity needs over the next 20 years, based on the application of the IESO’s Ontario
Resource and Transmission Assessment Criteria (“ORTAC”). This IRRP identifies forecast
electricity needs in the sub-region over the near term (up to five years, or 2015 through 2019),
medium term (six to 10 years, or 2020 through 2024) and longer term (11-20 years, or 2025
through 2034). These planning horizons are distinguished in the IRRP to reflect the different
levels of forecast certainty, lead time for development, and planning commitment required over
these time horizons. The IRRP was developed based on consideration of planning criteria,
including reliability, cost, feasibility and flexibility; and, in the near term, it seeks to maximize

the use of existing electricity system assets.

This IRRP identifies and recommends specific projects for implementation in the near term.
This is necessary to ensure that they are in-service in time to address the area’s more urgent
needs, respecting the lead-time for development of the recommended projects or actions. This
IRRP also identifies possible long-term electricity needs. However, as these needs are forecast
to arise in the future, it is not necessary, nor would it be prudent given forecast uncertainty and
the potential for technological change, to recommend specific projects at this time. Instead,
near-term actions are identified to gather information and lay the groundwork for future
options. These actions are intended to be completed before the next IRRP cycle so that their

results can inform further discussion at that time.

The Barrie/Innisfil IRRP includes a near-term project to rebuild Barrie Transformer Station
(“TS”). Given the timing of the need, the Working Group issued a hand-off letter in December
2015 to request that Hydro One begin development work on this project.? The need and
rationale for this near-term project are outlined in Section 6.2.1. The full near-, medium-, and

long-term plans are summarized below.

2.1 Near-Term and Medium-Term Plan (2015-2024)

The plan to meet the near- and medium-term needs of electricity customers in the Barrie/Innisfil
Sub-region was developed to maximize the use of the existing electricity system in

consideration of planning criteria such as reliability, cost, and feasibility, as outlined earlier in

2 http://www.ieso.ca/Documents/Regional-Planning/South-Georgian-Bay-Muskoka/Barrie/Innisfil IESO-letter-to-
HydroOne-20151207.pdf
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Section 2. The near-term plan was also developed to be consistent with the long-term

development of the sub-region’s electricity system.

To address the near-term end-of-life and capacity needs at Barrie TS, the aforementioned new
transmission project to rebuild Barrie TS is underway. The near- and medium-term plan also
includes a load transfer to be completed by PowerStream to relieve Barrie TS, and a feeder
relocation and expansion project, to be carried out by InnPower and Hydro One Distribution, to
increase InnPower’s feeder supply capacity from Barrie TS. The elements of the plan are

outlined in further detail below.

Recommended Actions

1. Rebuild and Uprate Barrie TS and E3/4B to 230 kV

To mitigate challenges posed by both Barrie TS and related 115 (“kilovolt”) kV supply
infrastructure reaching end-of-life, and to address the near-term capacity needs at Barrie TS,
Hydro One is developing the “Barrie Area Transmission Reinforcement” project. The project
will rebuild the existing Barrie TS and uprate its existing supply from 115 kV to 230 kV,
increasing the supply capacity to the area. A Class Environmental Assessment (“EA”) process
is currently underway. The existing Barrie TS site is well situated for supplying the near- and
medium-term forecast load growth in the south Barrie and Innisfil areas. The targeted in-

service date for the project is the end of 2020.
2. PowerStream Load Transfer — From Barrie TS to Midhurst TS

PowerStream is planning to transfer up to 27 (“megawatt”) MW of load from Barrie TS to
Midhurst TS by 2020, assuming full data centre load growth. This will increase the incremental
capacity available at Barrie TS and provide additional transfer points between Barrie TS and
Midhurst TS. This will address near-term capacity needs and provide additional reliability

benefits during emergency situations.
3. Relocate and Expand InnPower Feeder Supply from Barrie TS

Currently, Hydro One Distribution is allocated one feeder from the existing Barrie TS, the
13M3 feeder, which is used solely to supply their embedded LDC InnPower. The capacity of
this feeder is forecast to be exceeded in 2020. The rebuilt Barrie TS will include one additional
feeder position, which can be used to address this need. Additionally, the existing InnPower

supply uses an idle Hydro One Transmission right-of-way (“ROW”). The use of this ROW for
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sub-transmission purposes limits future long-term options for new transmission facilities in the
south Barrie and Innisfil area. It is recommended that Hydro One Distribution and InnPower
develop a plan to build new 44 kV feeders to support InnPower’s forecast growth and enable
the existing 13M3 feeder to be relocated out of the Hydro One Transmission corridor. The

proposed in-service date for the new feeders is the end of 2020.

2.2 Longer-Term Plan (2025-2034)

In the long-term, the Barrie/Innisfil Sub-region’s electricity system is expected to reach its
capacity. This is based on the IRRP planning forecast presented in Section 5.6, which is
consistent with municipal growth plans and the province’s Places to Grow Act, 2005. Beginning
in the mid to late 2020s, there is a forecast need for new transformer station capacity,
particularly in the south Barrie and Innisfil areas. The capacity of the upgraded Barrie TS and
the existing Everett TS are forecast to be exceeded in 2026 and 2027, respectively. Transformer
station capacity in the Barrie area is forecast to be exceeded in 2031, and the sub-region’s
transformer capacity is forecast to be exceeded by the end of the study period in 2034.
Additionally, in 2034, there is a need for supply capacity for the broader South Georgian
Bay/Muskoka Region based on the ratings of the 230/500 kV autotransformers at Essa TS. Any
plans to address the station capacity needs must be coordinated with a plan to address this

long-term transmission system needs at Essa TS, as they are interrelated.

A number of alternatives are possible to meet the sub-region’s long-term needs. While specific
solutions do not need to be committed today, it is appropriate to begin work now to gather
information, monitor developments, engage the community, and develop alternatives to

support decision making in the next iteration of the IRRP.

This IRRP sets out near-term actions required to ensure that options remain available to address

future needs, if and when they arise.

Recommended Actions

1. Implement Conservation and Distributed Generation

The implementation of provincial conservation targets established in the 2013 Long-Term
Energy Plan (“LTEP”) is a key near-term action of the Barrie/Innisfil Sub-region’s long-term

plan. In developing the demand forecast, peak demand impacts associated with meeting

Page 6 of 55



provincial targets were assumed before identifying the residual needs; this is consistent with the
province’s Conservation First policy.? Meeting provincial conservation targets amounts to
approximately 37 MW, or 19%, of the forecast demand growth, during the first 10 years, and a
total of 82 MW, or 23% of the total forecast demand growth, by the end of the study period.

To ensure these savings materialize, it is recommended that the LDCs’ conservation efforts be
focused as much as possible on measures that will contribute to meeting the Conservation First
energy targets while also maximizing peak demand reductions. The monitoring of
conservation success will lay the foundation for the long-term plan by evaluating the
performance of specific conservation measures in the sub-region and assessing potential for

additional conservation.

Provincial programs that encourage the development of DG can also contribute to reducing
peak demand in the sub-region; these will, in part, depend on local interest and opportunities
for development. The LDCs and the IESO will continue their activities to support these

initiatives and monitor their impacts.

2. Barrie TS Local Achievable Potential Study

Due to the long-term capacity need forecast for the south Barrie and Innisfil areas, PowerStream
and InnPower, with support from the IESO’s conservation fund, will be undertaking a Local
Achievable Potential (“LAP”) study for the Barrie TS service area. This study aims to determine
demand savings potential through conservation and demand management (“CDM” or
“conservation”) for the Barrie TS area, above and beyond what is attributed to the LTEP targets
already accounted for in the planning demand forecast. The study will also help determine
options for acquiring this potential (e.g., incentives and adders to existing CDM programs, new
programs, behind-the-meter generation, energy storage, etc.). The study will provide a better
understanding of the costs and feasibility of conservation and demand management measures
to address capacity needs in the area to better inform options for the next planning cycle. The
study may also examine options to manage new demand from increased electrification that may

result from Ontario’s Climate Change Action Plan.

3 Conservation First: A Renewed Vision for Energy Conservation in Ontario:
http://www.energy.gov.on.ca/en/conservation-first/
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3. Undertake Community Engagement

Broad community and public engagement, including discussions with local Indigenous
communities, is essential to develop the long-term plan. It is recommended that engagement
involve several phases addressing: public education/awareness of electricity issues, planning,
technologies, and regulatory requirements; fostering an understanding of community growth
and its relationship to electricity needs; understanding the pros and cons of various alternatives
to meeting long-term needs; and obtaining input on community preferences for various

approaches to meeting longer-term needs.

To obtain input and advice on the engagement plans for the Barrie/Innisfil Sub-region, the
Working Group will establish a Local Advisory Committee (“LAC”) consisting of community

representatives and stakeholders.

4. Increase the Limited Time Rating of Everett TS

The existing ratios of the current transformers* (“CT”) at Everett TS are causing a limitation
beyond the limited time rating® (“LTR”) of the station transformers. Since the minimum station
load has increased sufficiently, Hydro One can update the CT ratios, allowing the full LTR of
the existing transformers to be utilized. Everett TS is forecast to exceed its existing de-rated
LTR in 2027; the Working Group will monitor the station load and request that Hydro One take

action to change the CT ratios if necessary before the next regional planning cycle.

5. Explore Conversion of the 13M3 115 kV Corridor to 230 kV

Metrolinx has applied for connection to the transmission system in the Barrie area. They will
connect to the new 230 kV transmission lines created as part of the Barrie Area Transmission
Reinforcement project. It is recommended that Hydro One works to ensure the development
work for the Metrolinx connection project will allow for future expansion of the transmission
system south toward Innisfil. The Working Group will monitor the need for additional

development work for the corridor between planning cycles.

# Current transformers are instrument transformers used for measurements for metering/loading data or for
generating signals for protective devices. Since the current on the actual system is usually too high to be either
economically or practically measured or to supply a signal to a protective device, the current transformer lowers the
current to an acceptable level. The ratio between these two current values is the “CT ratio”.

5 The limited time rating is a property of an individual transformer, representing its ability to withstand the thermal
stress of short duration use (10 days) at the given capacity, above its standard rating, without experiencing any
degradation in asset condition as a result.
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6. Develop Community-Based Solutions

There is the potential for emerging technologies and innovative solutions to address the long-
term needs in the Barrie/Innisfil Sub-region. These could include combinations of conservation,
district heating, local generation, storage, off-grid solutions, and other emerging technologies.
However, before such technologies can be relied upon to address regional capacity needs, it is
necessary to identify the opportunities available in the Barrie area, test the performance of these
technologies, and demonstrate how these technologies can be “bundled” to provide firm
capacity resources at the local level. In addition, the cost responsibility and payment

mechanisms for these options still need to be assessed.

PowerStream has implemented a pilot project in their southern service territory to study the
benefits and economics of aggregated customer-side generation and storage. The results of this
study can be used to inform future discussion and the development of non-wires solutions for

the long-term needs in the sub-region for the next planning cycle.

7. Monitor Demand Growth, Conservation Achievement and Distributed Generation
Uptake

On an annual basis, the IESO, with the Working Group, will review CDM achievement, the
uptake of provincial distributed generation projects, and actual demand growth in the
Barrie/Innisfil Sub-region. This information will be used to determine when decisions on the
long-term plan are required, and to inform the next cycle of regional planning for the area.
Information on conservation and DG is also a useful input into the ongoing development of

non-wires options as potential long-term solutions.

8. Initiate the Next Regional Planning Cycle Early, if Needed

Along with the indices outlined in point 7 above, the Working Group will monitor changes in
growth targets, progress in servicing greenfield lands, transit electrification in the area, results
of the LAP study for Barrie TS, and any significant changes in the area’s forecast growth. If
monitoring activities determine that area growth is on pace with the high forecast scenario, it
may be necessary to initiate the next iteration of the regional planning process earlier than 2020

given the lead time for the long-term supply options.
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3. Development of the IRRP

3.1 The Regional Planning Process

In Ontario, planning to meet the electricity needs of customers at a regional level is done
through regional planning. Regional planning assesses the interrelated needs of a region—
defined by common electricity supply infrastructure —over the near, medium, and long term
and develops a plan to ensure cost-effective, reliable electricity supply. Regional plans consider
the existing electricity infrastructure in an area, forecast growth and customer reliability,

evaluate options for addressing needs, and recommend actions.

Regional planning has been conducted on an as needed basis in Ontario for many years. Most
recently, the former Ontario Power Authority (“OPA”) carried out planning activities to
address regional electricity supply needs. The OPA conducted joint regional planning studies
with distributors, transmitters, the IESO and other stakeholders in regions where a need for

coordinated regional planning had been identified.

In the fall of 2012, the Board convened a Planning Process Working Group (“PPWG”) to
develop a more structured, transparent, and systematic regional planning process. This group
was composed of industry stakeholders including electricity agencies, utilities, and
stakeholders, and in May 2013, the PPWG released its report to the Board® (“PPWG Report”),
setting out the new regional planning process. Twenty-one electricity planning regions were
identified in the PPWG Report, and a phased schedule for completion was outlined. The Board
endorsed the PPWG Report and formalized the process timelines through changes to the
Transmission System Code and Distribution System Code in August 2013, as well as through
changes to the OPA’s licence in October 2013. The OPA’s licence changes required it to lead a
number of aspects of regional planning. After the merger of the IESO and the OPA on
January 1, 2015, the regional planning roles identified in the OPA’s licence were to become the

responsibility of the new IESO

The regional planning process begins with a Needs Assessment process performed by the
transmitter, which determines whether there are needs requiring regional coordination. If
regional planning is required, the IESO then conducts a Scoping Assessment to determine what

type of planning is required for each region. A Scoping Assessment explored whether a

¢ http://www.ontarioenergyboard.ca/OEB/ Documents/EB-2011-
0043/PPWG Regional Planning Report to_the Board App.pdf
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comprehensive IRRP is required, which considers conservation, generation, transmission, and
distribution solutions, or whether a more limited “wires” solution is the preferable option, in
which case a transmission and distribution focused Regional Infrastructure Plan (“RIP”) can be
undertaken instead. There may also be regions where infrastructure investments do not require
regional coordination and so can be planned directly by the distributor and transmitter outside
of the regional planning process. At the conclusion of the Scoping Assessment, the IESO
produces a report that includes the results of the Needs Screening process and a preliminary
Terms of Reference. If an IRRP is the identified outcome, the IESO is required to complete the
IRRP within 18 months. If an RIP is the identified outcome, the transmitter takes the lead and
has six months to complete it. Both RIPs and IRRPs are to be updated at least every five years.
The draft Scoping Assessment Outcome Report is posted to the IESO’s website for a two week

public comment period prior to finalization.

The final IRRPs and RIPs are posted on the IESO’s and the relevant transmitter’s websites, and
may be referenced and submitted to the Board as supporting evidence in rate or “Leave to
Construct” applications for specific infrastructure investments. These documents are also
useful for municipalities, First Nation communities and Métis community councils for planning,
and for conservation and energy management purposes. They are also a useful source of
information for individual large customers that may be involved in the region, and for other
parties seeking an understanding of local electricity growth, CDM and infrastructure
requirements. Regional planning is not the only type of electricity planning that is undertaken
in Ontario. As shown in Figure 3-1, there are three levels of planning that are carried out for the

electricity system in Ontario:

e Bulk system planning
e Regional system planning
e Distribution system planning

Planning at the bulk system level typically considers the 230 kV and 500 kV network and
examines province-wide system issues. Bulk system planning considers not only the major
transmission facilities or “wires”, but it also assesses the resources needed to adequately supply
the province. This type of planning is typically carried out by the IESO pursuant to government
policy. Distribution planning, which is carried out by LDCs, considers specific investments in

an LDC’s territory at distribution level voltages.
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Regional planning can overlap with bulk system planning. For example, overlaps can occur at
interface points where there may be regional resource options to address a bulk system issue.
Similarly, regional planning can overlap with the distribution planning of LDCs. For example,
overlaps can occur when a distribution solution addresses the needs of the broader local area or
region. Therefore, it is important for regional planning to be coordinated with both bulk and

distribution system planning, as it is the link between all levels of planning.

Figure 3-1: Levels of Electricity System Planning

Distribution
Network
Planning

Bulk System Regional

Planning Planning

Bulk System Planning Regional Planning Distribution Network Planning
* 500kV & 230 kV transmission *230kV & 115 kV transmission * Transformer stations to connect to the
* Interconnections * 115/230 kV autotransformers and transmission system
* Inter-area network transfer capabilities associated switchyard facilities * Distribution network planning (e.g. new &
* System reliability (security and adequacy) ¢ Customer connections modified DX facilities)
to meet NERC, NPCC, ORTAC * Load supply stations * Distribution system reliability (capacity
* Congestion and system efficiency * Regional reliability (security and and security)
* System supply and demand forecasts adequacy) to meet NERC, NPCC & * Distribution connected generation and
* Incorporation of large generation ORTAC CDM resources
* Typically medium- and long-term focused =+ ORTAC local area reliability criteria * LDC demand forecasts

* Regional/local area generation & CDM ¢ Near- and medium-term focused
resources

* Typically near- and medium-term
focused

By recognizing the linkages with bulk and distribution system planning, and coordinating the
multiple needs identified within a region over the long term, the regional planning process
provides a comprehensive assessment of a region’s electricity needs. Regional planning aligns
near- and long-term solutions and puts specific investments and recommendations coming out
of the plan into perspective. Furthermore, regional planning optimizes ratepayer interests by
avoiding piecemeal planning and asset duplication, and allows Ontario ratepayer interests to be
represented along with the interests of LDC ratepayers, and individual large customers. IRRPs
evaluate the multiple options that are available to meet the needs, including conservation,
generation, and “wires” solutions. Regional plans also provide greater transparency through

engagement in the planning process, and by making plans available to the public.
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3.2 The IESO’s Approach to Regional Planning

IRRPs assess electricity system needs for a region over a 20-year period. The 20-year outlook
anticipates long-term trends so that near-term actions are developed within the context of a
longer-term view. This enables coordination and consistency with the long-term plan, rather

than simply reacting to immediate needs.

In developing an IRRP, a different approach is taken to developing the plan for the first 10 years
of the plan—the near and medium term—as compared to the longer-term period of 10-20 years.
The plan for the first 10 years is developed based on best available information on demand,
conservation, and other local developments. Given the long lead-time to develop electricity
infrastructure, near-term electricity needs require prompt action to implement the specified
solutions. By contrast, the long-term plan is characterized by greater forecast uncertainty and
longer development lead-time; as such solutions do not need to be committed to immediately.
Given the potential for changing conditions and technological development, the IRRP for the
long term is more directional, focusing on developing and maintaining the viability of options

for the future, and continuing to monitor demand forecast scenarios.

In developing an IRRP, the IESO and the Working Group carry out a number of steps. These
steps include electricity demand forecasts; technical studies to determine electricity needs and
the timing of these needs; the development of potential options; and a recommended plan
including actions for the near and long term. Throughout this process, engagement is carried
out with stakeholders and Indigenous communities who may have an interest in the area. The

steps of an IRRP are illustrated in Figure 3-2, below.
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Figure 3-2: Steps in the IRRP Process
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Local and Indigenous communities engaged at various points in the process

The IRRP report documents the inputs, findings and recommendations developed through the
process described above, and provides recommended actions for the various entities
responsible for plan implementation. Where “wires” solutions are included in the plan
recommendations, the completion of the IRRP triggers the initiation of the transmitter’s RIP
process to develop those options. Other recommendations in the IRRP may include:
development of conservation, local generation, community engagement, or information
gathering to support future iterations of the regional planning process in the region or sub-

region.

3.3 Barrie/Innisfil Sub-region Working Group and IRRP Development

The process to develop the Barrie/Innisfil IRRP was initiated in 2015 with the release of the
Needs Assessment report for the South Georgian Bay/Muskoka Region. This product was
prepared by Hydro One Transmission with participation from the IESO, PowerSteam, Innisfil
Hydro Distribution Inc. (“Innisfil Hydro”),” Orangeville Hydro Ltd., Veridian Connections Inc.

and Hydro One Distribution. The Needs Screening process was carried out to identify needs

7 Innisfil Hydro Distribution Inc. became InnPower Corporation on November 4, 2014. This was reflected the OEB’s
amendment to the licensee name on their electricity distribution licence on December 4, 2014 (EB-2014-0297).
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that may require coordinated regional planning in the South Georgian Bay/Muskoka Region.
The subsequent Scoping Assessment Report produced by the IESO recommended that the
needs identified for the Barrie/Innisfil Sub-region should be further pursued through an IRRP

owing to the potential for coordinated solutions and significant assets reaching end-of-life.

In 2015 the Working Group was formed to develop Terms of Reference for this IRRP, gather
data, identify near- to long-term needs in the sub-region, and recommend the near- and

medium-term actions.
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4. Background and Study Scope

Two planning studies have been conducted in the South Simcoe area — now referred to as the

Barrie/Innisfil Sub-region — in the last 12 years.

First, in November 2003, a joint utility planning study was initiated by six LDCs in Simcoe
County, one large industrial customer, and Hydro One Transmission, to assess the supply and
reliability needs of Simcoe County. The study recommended the implementation of two
transmission projects to supply forecast growth in the Meaford/Collingwood and South Simcoe
areas: the addition of Everett TS, which came into service in 2007 and the Southern Georgian
Bay Transmission Reinforcement, which involved upgrading the 115 kV Essa-to-Stayner line to
230 kV and installing a 230/115 kV autotransformer at Stayner TS, which came into service in
2009.

Second, in 2010, Hydro One Transmission initiated a regional supply planning study of the
South Simcoe area. Together with the OPA (now merged with the IESO), PowerStream, Innisfil
Hydro, and Hydro One Distribution, Hydro One Transmission prepared a study report in 2011
that recommended the installation of low voltage capacitors at Midhurst TS and Orillia TS,
completed in 2012, and recommended that Innisfil Hydro (now InnPower) make a formal

request to Hydro One for additional transformation capacity.

Building on these past regional studies and taking into account updates to activities in the
region and LDCs’ load forecasts, this report presents an IRRP for the Barrie/Innisfil Sub-region
for the 20-year period from 2015 to 2034. To set the context for this IRRP, the scope of the

planning study and the sub-region’s existing electricity system are described in Section 4.1.

4.1 Study Scope

This IRRP develops and recommends options to meet the supply needs of the Barrie/Innisfil
Sub-region in the near, medium, and long term. The plan was prepared by the IESO on behalf
of the Working Group. The plan includes consideration of forecast electricity demand growth,
CDM, transmission and distribution system capability, relevant community plans,
developments on the bulk transmission system, and generation uptake through the Feed-in

Tariff (“FIT”) and other province-wide programs.

This IRRP addresses regional needs in the Barrie/Innisfil Sub-region, including adequacy,

security, and relevant end-of-life asset considerations.
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The following transmission facilities were included in the scope of this study:

e 230/115 kV autotransformers at Essa TS
e Stations—Barrie TS, Midhurst TS, Alliston TS, and Everett TS
e Transmission circuits—E8/9V, E3/4B, M6/7E (Essa to Midhurst section)

The Barrie/Innisfil Sub-region is supplied from the two 500/230 kV autotransformers at Essa TS.
These transformers form part of the bulk transmission system, as they are impacted by changes
in the broader Ontario electricity system, rather than the local system. Specifically, the
autotransformers are impacted by bulk power system flows on the north-south transmission
interface, driven by changing generation and load patterns in northern and southern Ontario.
Accordingly, the Essa autotransformers were assessed through a separate bulk planning study
by the IESO. However, results of the bulk study that have regional implication are discussed in
this IRRP.

The Barrie/Innisfil Sub-region and its supply infrastructure are shown in Figure 4-1 and Figure
4-2.

Figure 4-1: Regional Transmission Facilities
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Figure 4-2: Barrie/Innisfil Sub-region Electrical Sub-systems
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The Barrie/Innisfil IRRP was developed by completing the following steps:

e Preparing a 20-year electricity demand forecast and establishing needs over this
timeframe.

¢ Examining the load meeting capability (“LMC”) and reliability of the existing
transmission system supplying the Barrie/Innisfil Sub-region, taking into account facility
ratings and performance of transmission elements, transformers, local generation, and
other facilities such as reactive power devices. Needs were established by applying
ORTAC.

e Establishing feasible integrated alternatives to address needs, including a mix of CDM,
generation, transmission and distribution facilities, and other electricity system
initiatives.

e Evaluating options using decision-making criteria that include: technical feasibility, cost,
reliability performance, flexibility, environmental and social factors.

e Developing and communicating findings, conclusions and recommendations.
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5. Demand Forecast

This section outlines the forecast of electricity demand within the Barrie/Innisfil Sub-region. It
highlights the assumptions made for peak demand load forecasts, and the contribution of
conservation and DG to reducing peak demand. The resulting net demand forecast is used in

assessing the electricity needs of the area over the planning horizon.

To evaluate the adequacy of the electric system, the regional planning process involves
measuring the demand observed at each station for the hour of the year when overall demand
in the study area is at a maximum. This is referred to as “coincident peak demand”. Typically
this represents the time when assets are most stressed and resources most constrained. This
differs from a non-coincident peak, which is measured by summing each station’s individual
peak, regardless of whether each station’s peaks occur at a different time than the area’s overall

peak.

Within the Barrie/Innisfil Sub-region, the peak loading hour for each year typically occurs in
mid-afternoon of the hottest weekday during summer, driven by the air conditioning loads of
residential and commercial customers. The Working Group determined the co-incident and
non-coincident area peaks for the sub-region are fairly equivalent since they correspond with
this weather-related peak. Hence, the non-coincident peak for each station was used as the

basis of the load forecast starting point.

Section 5.1 begins by describing the historic electricity demand trends in the sub-region from
2005 to 2015. Section 5.2 describes the demand forecast used in this study and the methodology

used to develop it.

5.1 Historical Demand

The coincident peak electrical demand for the Barrie/Innisfil Sub-region is shown in Figure 5-1.

The historical data (in red) shows the coincident peak demand for the year.

The historical demand adjusted for extreme and median weather (in green and blue,
respectively) shows the demand at the same hour, but adjusted to reflect the expected
behaviour under the applicable weather conditions. Correction factors between historical,
median and extreme conditions are produced on a zonal basis by Hydro One, the transmitter in

this area.
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Figure 5-1: Historical Peak Demand in the Barrie/Innisfil Sub-region
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The weather corrected peak shows that demand has been generally increasing since 2005.
However, the data for the summer of 2014 and 2015 should be regarded as less reliable due to
abnormally cool summer conditions. Although weather correction has been applied in all cases,
these methodologies are generally not designed to make such extreme adjustments (i.e., as

required for the summers of 2014 and 2015).

5.2 Demand Forecast Methodology

For the purpose of the IRRP, a 20-year planning forecast was developed to assess electricity

supply and reliability needs at the regional level.

Regional electricity needs are driven by the limits of the transmission infrastructure supplying
an area, which is sized to meet peak demand requirements. Regional planning therefore

typically focuses on the growth in regional-coincident peak demand.

The 20-year planning forecast is divided notionally into three timeframes. The near term
(0-5 years) has the highest degree of certainty; any near-term needs are typically met using
regional transmission or distribution solutions as other methods (i.e., DG or CDM) are still
being tested to determine if their lead-times will be suitable to meet near-term timelines. The
medium term (5-10 years), however, provides more lead time to develop and incorporate DG
and CDM options.
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The long-term forecast covers the 10-20 year period and has the lowest degree of certainty. It is
used for the identification of potential longer-term needs, and for the consideration and
development of integrated solutions (including CDM, DG, and major transmission upgrades).
To address the relative uncertainty of long-term needs, a high and a low forecast scenario were
created. Early identification of potential long-term needs and potential solutions makes it
possible to begin engagement with the local community and all levels of government long
before the need is triggered. This provides the greatest opportunity to gain input on decision

making, and to ensure local planning can account for new infrastructure.

The regional peak demand forecast was developed as shown in Figure 5-2. Gross demand
forecasts, assuming normal-year weather conditions, were provided by the LDCs and the
transmission-connected customers in each LDC’s service territory. The LDC forecasts are based
on growth projections included in regional and municipal plans, which in turn reflect the
province’s Growth Plan for the Greater Golden Horseshoe, 2006, as amended. These forecasts
were then modified to produce a planning forecast (i.e., they were adjusted to reflect the peak
demand impacts of provincial conservation targets, DG contracted through provincial programs
such as FIT and microFIT, and to reflect extreme weather conditions). The planning forecast

was then used to assess any growth-related electricity needs in the region.

Figure 5-2: Development of Demand Forecast

p 1) Grossdemand forecast

2] Estimated peak demand savings
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Conservation Targets
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Planning Forecast
Under extreme summer temgperature

Using a planning forecast that is net of provincial conservation targets is consistent with the
province’s Conservation First policy. However, it also assumes that the targets will be met and

that the targets, which are energy-based, will produce corresponding local peak demand
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reductions. An important aspect of plan implementation will be monitoring the actual peak
demand impacts of conservation programs delivered by the area LDCs and, as necessary,
adapting the plan. Additional details related to the development of the demand forecast are
provided in Appendix A.

5.3 Gross Demand Forecast

Each participating LDC in the Barrie/Innisfil Sub-region prepared gross demand forecasts at the
transformer station level, or at the bus level for multi-bus stations. Gross demand forecasts
account for increases in demand from new or intensified development, but they do not account
for the impact of new conservation measures such as codes and standards or demand response
(“DR”) programs. However, LDCs are expected to account for changes in consumer demand
resulting from typical efficiency improvements and response to increasing electricity prices,

which is termed “natural conservation”.

LDCs have the best information on customer and regional growth expectations in the near and
medium term since they have the most direct involvement with their customers. Most LDCs
cited alignment with municipal and regional official plans as a primary source for input data.
Other common considerations included known connection applications and typical electrical
demand for similar customer types. More details on the LDCs’ load forecast assumptions can

be found in Appendix A.

The graph below shows the gross demand forecast information provided by LDCs for the
Barrie/Innisfil Sub-region, with historical data points provided for comparison. The gross

forecast provided by the LDCs, shown in Figure 5-3, is for median weather conditions.
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Figure 5-3: Barrie/Innisfil Sub-region Gross Forecast
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Total annual growth averages 3% per year for the study area over the 20-year planning horizon.
Growth is highest in the first 10 years at an average of 3.7% per year, before reducing to an
average of 2.3% per year for the following 10 years. Although the forecast is shown for the

entire study area, individual stations are forecast to experience different growth rates.

To address development uncertainty in the area, the LDCs also produced a forecast for both a
high and a low growth scenario. While the needs assessment was conducted based on the
reference load growth scenario, the high and low forecasts were used for evaluating the
robustness of different medium- and long-term options. The regional gross growth rate ranges

from 2.2% per year in the low scenario to 3.9% per year in the high.

The forecasts were provided based on best available information and, as appropriate, will be
updated going forward. The gross demand forecasts by station for the reference, high and low

scenarios are provided in Appendix A.

5.4 Conservation Assumed in the Forecast

Conservation is achieved through a mix of program-related activities, rate structures, and
mandated efficiencies from building codes and equipment standards. It plays a key role in
maximizing the use of existing assets and maintaining reliable supply by offsetting a portion of
a region’s growth, helping to keep demand within equipment capability. The conservation

savings forecast for the Barrie/Innisfil Sub-region have been applied to the gross peak demand
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forecast for median weather, along with DG resources (described in Section 5.5), to determine

the net peak demand for the sub-region.

In December 2013 the Ministry of Energy released a revised LTEP that outlined a provincial
conservation target of 30 terawatt-hours (“TWh”) of energy savings by 2032. To estimate the
impact of the conservation savings in the sub-region, in terms of impact to peak demand, the

forecast provincial savings were divided into three main categories:

Figure 5-4: Categories of Conservation Savings

Forecast

Provincial
Savings

gutangcodes| 2 mimeotuse | I 30henl
Standards il Programs
1. Savings due to Building Codes & Equipment Standards
2. Savings due to Time-of-Use Rate Structures
3. Savings due to the delivery of Conservation Programs

For the Barrie/Innisfil Sub-region, the impacts of the estimated savings for each category were
turther broken down by the residential, commercial and industrial customer sectors. The IESO
worked together with the LDCs to establish a methodology to estimate the electrical demand
impacts of the energy targets by these three customer sectors. This provides a better resolution
for the forecast conservation, as conservation potential estimates vary by sector due to different

energy consumption characteristics and applicable measures.

For the Barrie/Innisfil Sub-region, LDCs were requested to provide both their gross demand

forecast and a breakdown of electrical demand by sector for each TS. Once sectoral gross
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demand at each TS was estimated, the next step was to estimate peak demand savings for each
conservation category: codes and standards, time-of-use rates, and conservation programs. The
estimate for each of the three savings groups was done separately due to their unique
characteristics and the available data. The final estimated conservation peak demand reduction,
82 MW by 2034, was applied to the gross demand to create the planning forecast. Table 5-1

provides the conservation peak demand savings for a selection of the forecast years.

Table 5-1: Peak Demand MW Savings from 2013 LTEP Conservation Targets, Select Years

Year 2016 | 2018 | 2020 | 2022 | 2024 | 2026 | 2028 | 2030 | 2032
Savings (MW) 5 12 19 28 37 48 60 73 80

Additional conservation forecast details are provided in Appendix A.

5.5 Distributed Generation Assumed in the Forecast

In addition to conservation resources, DG in the Barrie/Innisfil Sub-region is also forecast to
offset peak demand requirements. The introduction of the Green Energy and Green Economy Act,
2009, and the associated development of Ontario’s FIT program, has increased the significance
of distributed renewable generation in Ontario. This renewable generation, while intermittent

in nature, contributes to meeting the electricity demands of the province.

After applying the conservation savings to the demand forecast as described above, the forecast
is further reduced by the expected peak contribution from contracted, but not yet in-service, DG
in the sub-region. The effects of projects that were already in-service prior to the base year of
the forecast were not included as they are already embedded in the actual demand, which is the
starting point for the forecast. Potential future (but uncontracted) DG uptake was not included

and is instead considered as an option for meeting identified needs.

Based on the IESO contract list as of June 2015, new DG projects are expected to offset an
incremental 3.2 MW of peak demand within the Barrie/Innisfil Sub-region by 2018. Most
distribution connected contracted generators included in the forecast are small-scale solar
projects (< 500 kW); however, there are some larger FIT (< 10 MW) solar projects connecting at
Midhurst TS. A capacity contribution of 22%, to the regional peak, has been assumed to

account for the expected output of the local solar resources during summer peak conditions.
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Additional details of the regional demand reductions from province-wide DG programs are

provided in Appendix A.

5.6 Planning Forecasts

After taking into consideration the combined impacts of conservation and DG, a 20-year

planning forecast was produced.

Figure 5-5 below illustrates the planning forecast, along with historic demand in the area. Note
that the planning forecast has been adjusted for extreme weather conditions. For comparison in
Figure 5-5 the gross forecast has also been adjusted for extreme weather conditions. Further

details of the planning forecast scenarios are provided in Appendix A.

Figure 5-5: Barrie/Innisfil Sub-region Planning Forecast

2 600
©
£ 500 -
D N
()

9070 077 079 073 07q 075 076‘ 07) 07(9 079 090 097 099 093 097 096‘ 096, 09) 09(? 099 030 0,37 039 036’ 06’¢

Historical - Extreme Weather X Historical - Actual

Gross Forecast - Extreme Weather e Planning Forecast

The net forecast for the high, low and reference scenarios are shown in Figure 5-6. Further
information on the high and low scenarios and each of the LDC’s load forecast assumptions can

be found in Appendix A.
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Figure 5-6: Barrie/Innisfil Sub-region High and Low Demand Forecast Scenarios
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6. Needs

Based on the planning forecasts, system capability, and application of provincial planning
criteria, the Barrie/Innisfil Sub-region Working Group identified electricity needs in the near,
medium, and long term. This section describes the identified needs for these three time

horizons in the Barrie/Innisfil Sub-region.

6.1 Needs Assessment Methodology

ORTAC,® the provincial standard for assessing the reliability of the transmission system, was
applied to assess supply capacity and reliability needs. ORTAC includes criteria related to the
assessment of the bulk transmission system, as well as the assessment of local or regional

reliability requirements (see Appendix B for more details).

By applying these criteria, two broad categories of needs have been identified for the

Barrie/Innisfil Sub-region IRRP:

e Transformer Station Capacity describes the electricity system’s ability to deliver power
to the local distribution network through the regional step-down transformer stations.
The capacity rating of a transformer station is the maximum demand that can be
supplied by the station and is limited by the station equipment. Station ratings are often
determined based on the 10-day LTR of a station’s smallest transformer(s) under the
assumption that the largest transformer is out of service.’

e Supply Capacity is the electricity system’s ability to provide continuous supply to a
local area. This is limited by the LMC of the transmission supply to the area. The LMC
is determined by evaluating the maximum demand that can be supplied to an area
accounting for limitations of the transmission element(s) (e.g., a transmission line, group
of lines, or autotransformer), when subjected to contingencies and criteria prescribed by
ORTAC. LMC studies are conducted using power system simulations analysis (see
Appendix B for more details). Supply capacity needs are identified when the peak
demand for the area exceeds the LMC.

The needs assessment also identifies requirements related to equipment end-of-life and planned

sustainment activities. Equipment reaching end-of-life and planned sustainment activities have

8 http://www .ieso.ca/imoweb/pubs/marketadmin/imo req 0041 transmissionassessmentcriteria.pdf

° A transformer station can also be limited when downstream or upstream equipment (e.g., breakers, disconnect
switches, low voltage bus, high voltage circuits, etc.) are undersized relative to the transformer rating. LTR is further
defined on page 8.
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a significant impact on the needs assessment and option development for the Barrie/Innisfil

Sub-region.

6.2 Local Electricity Supply and Reliability Needs

The needs assessment for the Barrie/Innisfil IRRP focused on identifying needs for local
transformer stations and related supply infrastructure. The impact of all three demand forecast
scenarios (reference, high, and low — see Section 5.6) on the local transmission infrastructure
was evaluated. Near-, medium-, and long-term capacity needs were identified for the south
Barrie and Innisfil areas for the reference scenario, along with a long-term capacity need at

Everett TS. End-of-life infrastructure needs were also identified in the area.

6.2.1 Near- and Medium-Term Needs

The near- and medium-term needs identified for the Barrie TS service area were considered
together since the infrastructure impacted is common to all identified needs. The near- and

medium-term needs are summarized in Table 6-1.

Table 6-1: Barrie/Innisfil Sub-region Near- and Medium-Term Electricity Needs

Need Description Timing
Hydro One has identified Barrie TS and

components of its 115 kV supply
End-of-Life 2020
infrastructure to be nearing their end-of-
life.

Net demand growth in the southern

portion of the City of Barrie and in the

Town of Innisfil is forecast to exacerbate the
Transformer Station o i )
) existing transformer station capacity need Today
Capacity j ] o
at Barrie TS. Barrie TS also lacks additional

feeder positions to accommodate future

growth in Innisfil.

The net demand growth is forecast to
Supply Capacity exceed the LMC of the 115 kV supply to 2019
Barrie TS (E3/4B).
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Hydro One Transmission identified existing sustainment initiatives at Barrie TS driven by the
115/44 kV station transformers reaching end-of-life, along with the 44 kV switchgear, circuit

breakers, disconnect switches and other station equipment.

Barrie TS was placed in-service in 1962. The 44 kV switchyard assets at Barrie TS have been
identified by Hydro One as being in need of replacement in the near term. Barrie TS is
currently supplied by the 230/115 kV autotransformers at Essa TS via the Essa 115 kV
switchyard and 115 kV circuits E3/4B. These assets were built in the 1950s, with many of them
already exceeding their expected life and in need of replacement in the near and medium term.
Figure 6-1 depicts the significant assets that Hydro One has identified as requiring replacement

in the near term.

Figure 6-1: Single Line Diagram Detailing Existing Supply of Barrie TS and Assets Requiring

Replacement
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Assets requiring replacement
Essa TS

The timing and replacement options for Barrie TS were discussed among the Working Group
members. It was agreed that based on the existing and forecast station demand, that Barrie TS
and E3/4B should be rebuilt to 230 kV, with 75/125 Mega Volt Amp (“MVA”) 44/230 kV
transformers. This means that the end-of-life replacement of Barrie TS will add approximately
50 MW of incremental supply capacity in the south Barrie and Innisfil area. Details of the
alternatives considered by the Working Group can be found in Appendix B.

Barrie TS is forecast to experience the highest average yearly growth rate of any TS in the study

area over the 20 year planning period, for all load growth scenarios. This is driven by the large

amount of growth set out in the local municipal plans and in the province’s Growth Plan for the
Greater Golden Horseshoe, 2006, as amended, which identify the City of Barrie as an urban

growth centre.
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Effective January 1, 2010, the City of Barrie annexed approximately 5,700 acres of land from the
Town of Innisfil to accommodate its forecast growth. These annexed lands are within the
Barrie TS service area, and their development contributes to a large portion of the station’s
forecast growth. Barrie TS growth is also influenced by the recent and continued development
of data centres in the City of Barrie, and forecast growth in the Town of Innisfil, including the

proposed industrial and commercial development of Innisfil Heights near Highway 400.
Barrie TS is currently utilized by two LDCs, PowerStream and InnPower.

Figure 6-2: Forecast Summer Demand for Barrie TS - Reference Scenario
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Figure 6-2 shows the forecast load growth for Barrie TS under the assumptions from the
reference scenario, along with the existing LTR of Barrie TS and the future LTR of the uprated
Barrie TS. Based on the forecast provided by the LDCs, Barrie TS would have exceeded its
existing LTR by 2015 and will exceed the uprated LTR by 2022. By the end of the study period,
there is approximately 66 MW of forecast capacity need that cannot be supplied by the uprated
Barrie TS.

Currently all seven existing 44 kV feeder positions available at Barrie TS have been allocated to
an LDC. Six of these feeders are used to supply PowerStream customers and one to supply
InnPower. Based on the normal operating rating of the 44 kV feeder supplying InnPower, there
will be a need for additional feeder capacity and a new feeder position by 2020 for the reference
forecast scenario. The uprated Barrie TS will have a total of eight feeder positions, meaning
there will be an additional position available as an option to supply future load growth in both

south Barrie and Innisfil.
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In addition to the limitation posed by the transformers at Barrie TS, the existing upstream
115 kV transmission supply is forecast to exceed its limit. The 115 kV circuits that supply
Barrie TS are E3/4B. E3B is expected to exceed its LMC in 2019. These 115 kV circuits are
supplied by two 230/115 kV autotransformers at Essa TS. The most limiting of these
transformers is expected to exceed its LTR in 2020. By upgrading the Barrie TS supply to
230 kV, it ensures that future load growth at Barrie TS, up to its new LTR, can be
accommodated, and there will be remaining line capacity to accommodate future load

customers in the area at 230 kV.

6.2.2 Long-Term Capacity Needs

Long-term capacity needs were identified at both the transformer station level and the sub-
area/sub-region level. Two different sub-system levels were defined based on both the ability to
transfer load on the distribution system, and on the overall electrical supply to the area. The
two areas defined for the purpose of the needs assessment are the “Barrie Sub-area” — defined

below — as well as the established “Barrie/Innisfil Sub-region”.

In the long term, transformer capacity needs arise for Everett TS and for the broader Barrie Sub-
area. At the end of the study period, both a transformer capacity need and a supply capacity
need arise for the broader Barrie/Innisfil Sub-region. These needs, along with their timing and

influencing factors, are discussed in more detail below.

Everett TS

The transformer station capacity need at Everett TS is a long-term need. Everett TSis a
relatively new transformer station, which came into service in late 2007 to address capacity
needs in the South Simcoe area, relieving Alliston TS. Everett TS is forecast to supply load

growth in the Town of New Tecumseth, primarily Alliston and the surrounding area.
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Figure 6-3: Forecast Summer Demand for Everett TS - Reference Scenario
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Figure 6-3 shows the forecast load growth for Everett TS under assumptions from the reference
scenario. Based on the forecast provided by the LDCs, Everett TS will exceed its current LTR in
2027. By the end of the study period, there is approximately 15 MW of forecast capacity need
that cannot be supplied by Everett TS.

A capacity need at Everett TS was identified in both the 2011 South Simcoe study and in the
latest Needs Assessment completed by Hydro One for this regional planning cycle. Both
studies outlined that this capacity need can be addressed by changing the CT ratios, which are
currently limiting the station LTR, once the station’s minimum load exceeds 8 MVA. Since
2011, the minimum load at Everett TS has surpassed 8 MV A meaning the CT ratios can now be
changed whenever the additional capacity is required. This would defer the capacity need at

Everett TS beyond the study period.

Barrie Sub-area

The Barrie Sub-area is defined as the area serviced by both Midhurst TS and Barrie TS,
recognizing geographical overlap in their service areas. Ties exist between the stations for
emergency load transfers, and there is potential for permanent load transfers or for a choice

between the two stations when servicing new load.

The LMC of the Barrie Sub-area is defined as the combined LTRs of Midhurst TS and Barrie TS.
The ability to fully utilize this firm capacity, however, is constrained by the feasibility or cost
effectiveness of any load transfers or optimization of the distribution system. The available
capacity in the Barrie Sub-area is also increased by the uprating of Barrie TS discussed in
Section 6.2.1.
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Figure 6-4: Summer Demand Forecast for the Barrie Sub-area - Reference Scenario
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Figure 6-4 shows the forecast load growth in the Barrie Sub-area under assumptions for the
reference scenario. Based on the forecasts provided by the LDCs, the Barrie Sub-area will
exceed the combined capacity of Midhurst TS and uprated Barrie TS by 2031. By the end of the
study period there is approximately 32 MW of forecast capacity need that cannot be supplied in

the Barrie Sub-area assuming optimum load sharing between Midhurst TS and Barrie TS.

Barrie/Innisfil Sub-region

The Barrie/Innisfil Sub-region is defined in Section 4.1 as the area supplied by Midhurst TS,
Barrie TS, Alliston TS and Everett TS. This area is supplied primarily by the bulk system, via
the 500/230 kV autotransformers at Essa TS. Based on the forecast load growth, the region is
primarily limited by the combined transformer capacity of Midhurst TS, Barrie TS, Everett TS
and Alliston TS. This recognizes the existing ties used for emergency load transfers and the

potential to implement permanent load transfers throughout the area.

Page 34 of 55



Figure 6-5: Summer Demand Forecast Barrie/Innisfil Sub-region - Reference Scenario
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Planning Forecast

Figure 6-5 shows the forecast load growth in the Barrie/Innisfil Sub-region under assumptions
for the reference scenario. Based on the forecasts provided by the LDCs, the Barrie Sub-region
will exceed the combined capacity of the transformer stations in the region (accounting for the
uprated Barrie TS) by 2034. By the end of the study period there is approximately 14 MW of
forecast capacity need that cannot be supplied in the Barrie/Innisfil Sub-region, assuming

optimum load sharing between all transformer stations.

The upstream transmission limitation for the sub-region is the 500/230 kV autotransformers at
Essa TS. The loading of the autotransformers is also impacted by the load in the Parry
Sound/Muskoka Sub-region and, to a certain degree, by the bulk system flow on Ontario’s
north-south transmission interface. The IESO has studied the impact on the Essa TS
autotransformers under different bulk flow conditions and the load forecasts from both the
Barrie/Innisfil IRRP and the Parry Sound/Muskoka IRRP. Based on these assumptions, a

forecast capacity need, based on the loss of one autotransformer, does not arise until 2034.

In addition to the growth included in the planning demand forecast, the Metrolinx most recent
electrification plan has indicated a preference for connecting to the new 230 kV supply
extension via the uprated Barrie TS for their traction power station for the Barrie line. This
connection could advance the need date for the supply capacity due to the Essa autotransformer
limitations. Therefore, this project should be monitored closely by both the IESO (since it has
implications for the bulk system) and the Working Group.
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6.3 Needs Summary

The majority of needs in the Barrie/Innisfil Sub-region concern various loading limits on
Barrie TS, along with the need to address the risk posed by the end-of-life infrastructure at the

station.

With the Barrie Area Transmission Reinforcement project, which Hydro One has begun
development work for at the request of the IESO and the Working Group, the near-term end-of-
life need and the existing capacity need at the station can be addressed. Over the medium and
long term, additional capacity needs arise in the area, including InnPower’s need for additional
44 kV feeder capacity, additional transformer capacity needs at Everett TS and in the Barrie
area, and a need for additional transformer and supply capacity for the sub-region by the end of

the study period.

The table below provides a brief summary of needs that will be considered during the

development of options for the plan.

Table 6-2: Summary of Needs in Barrie/Innisfil Sub-region

Area Need Description Need Date

There is an existing
transformer capacity need at
Barrie TS. The incremental

) capacity provided by the
Barrie TS transformer . o
) Barrie Area Transmission Today
capacity need ) )
Reinforcement project should

address a large portion of the
near- and medium-term

Barrie TS
capacity need at Barrie TS.

The 115 kV circuits currently

supplying Barrie TS are
forecast to exceed their LMC.
Barrie TS supply ) o
" i By uprating these circuits to 2019
capacity nee
pactty 230 kV, the Barrie Area

Transmission Reinforcement

project addresses this need.
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Area

Need

Description

Need Date

End-of-life for Barrie TS
115/44 kV transformers

and station equipment

Significant station
components, both at and
supplying Barrie TS are
nearing end-of-life and require
replacement by 2020. The
Barrie Area Transmission
Reinforcement project should

address this need.

2020

InnPower

distribution/feeder

supply capacity

Currently InnPower is only
allocated one feeder from
Barrie TS which is forecast to
exceed its normal operating
rating in the near to medium

term.

2020

Medium-term
transformer capacity

need

The uprated Barrie TS is
forecast to exceed its new LTR
in the medium term, based on
the expected load growth in

south Barrie and Innisfil.

2022

Everett TS

Everett TS transformer

capacity need

Everett TS is forecast to exceed
its limited LTR in the long

term.

2027

Barrie Sub-area

Transformer capacity

need

Load in the Barrie area is
forecast to exceed the
combined transformer capacity
of Midhurst TS and the
uprated Barrie TS in the long
term, primarily driven by load

growth at Barrie TS.

2031
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Area Need Description Need Date

In the long term, the load in
the Barrie/Innisfil Sub-region is
forecast to exceed both the
Barrie/Innisfil | Transformer and supply | combined transformer capacity 034
Sub-region capacity need of Barrie TS, Everett TS,
Midhurst TS and Alliston TS,
and the LMC of the Essa

autotransformers.
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7. Near- and Medium-Term Plan

The plan to address the near- and medium-term needs identified for the Barrie TS service area is
already underway. As described in Section 6.2.1, there are end-of-life and existing station
capacity needs at Barrie TS that need to be addressed today. The near-term plan has been
developed by the Working Group, with a project to rebuild and uprate Barrie TS (the

Barrie Area Transmission Reinforcement project) formally handed off to Hydro One in
December 2015. The hand-off letter was issued to ensure that facilities could be in-service in
time to meet the identified needs, given the typical lead-time of five to seven years for a
transmission project. The rebuild of Barrie TS and E3/4B is currently undergoing the

development work (e.g., EA process, Leave to Construct).

This section describes the alternatives considered by the Working Group in developing the
near- and medium-term plan for the Barrie/Innisfil Sub-region; provides details of, and

rationale for, the recommended plan; and outlines the implementation plan.

7.1 Alternatives for Meeting Near- and Medium-Term Needs

In developing the near- and medium-term plan, the Working Group considered a range of
integrated options. The Working Group further considered technical feasibility, cost and
consistency with long-term needs and options in the Barrie/Innisfil Sub-region when evaluating

alternatives. Solutions that maximize the use of existing infrastructure were given priority.

The following sections detail the alternatives considered and evaluates them against the criteria
described above. The alternatives are grouped according to three major solution categories:

(1) conservation, (2) local generation and (3) transmission and distribution.

7.1.1 Conservation

Conservation was considered as part of the planning forecast, which includes the local peak
demand impact of the provincial conservation targets as described in Section 5.4. In the

Barrie TS area, the LTEP energy reduction targets account for approximately 10 MW, or 17% of
the forecast demand growth during the first 10 years of the study. This is forecast to defer the
Barrie TS capacity need by one year from 2021 to 2022.
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In Figure 7-1, Barrie TS load is shown under both the gross and net planning (accounts for
expected conservation and contracted DG) forecasts. Both forecasts are adjusted for extreme

weather conditions.

Figure 7-1: Effect of Conservation Targets on Barrie TS Peak Load
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Most conservation targets are energy targets (measured over an entire year). Transmission

needs, on the other hand, are triggered based on peak demand (single highest observation of
hourly demand in a year). As a result, in order to reduce, defer, or otherwise address needs,
conservation programs must have an impact during the hour of peak demand. In the case of
the Barrie/Innisfil Sub-region, this typically means late afternoon on the hottest weekdays of

summer.

The net planning forecast includes an estimate of how meeting the mostly energy based
conservation targets translates into peak demand reductions. There is, however, uncertainty in
both meeting energy conservation targets and determining how meeting those targets will
translate into peak demand savings. As such, there is a wide range of potential demand
impacts that could be experienced (both higher and lower than forecast), while still achieving
full conservation targets. Therefore, LDCs are encouraged to focus their Conservation First
Framework (“CFF”) funding towards measures and programs that can also reduce peak and
overall demand-—particularly in areas where needs have been identified through regional

planning.
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As part of the implementation of this plan, the Working Group will annually review actual peak
demand, including the impact of conservation. The IESO will support the LDCs in exploring
the full potential of conservation for addressing long-term needs, discussed further in the long-

term plan in Section 8.

7.1.2 Local Generation

Large transmission-connected generation and small-scale distribution-connected DG options
were ruled out as viable alternatives for meeting near-term needs in the Barrie/Innisfil Sub-
region. This was primarily due to the end-of-life issues at Barrie TS, which must be addressed
now and could not be solved using local generation, since approximately 100 MW of existing

customer load would be left without supply if the infrastructure was not replaced at end-of-life.

In addition, because local generation contributes to the overall generation capacity for the
province, the generation capacity situation at the provincial level must be considered when
assessing options for near- and medium-term needs. Currently, Ontario has a surplus of
generation capacity and no new capacity is forecast to be needed until the mid-2020s at the
earliest. This was an additional consideration in ruling out local generation for meeting the

near-term needs.

7.1.3 Transmission and Distribution

A number of transmission and distribution, or “wires,” solutions were considered by the
Working Group to meet the near-term needs. “Wires” infrastructure solutions can refer to new
or upgraded transmission or distribution system assets, including lines, stations, or related
equipment. These solutions are often characterized by high upfront capital costs, but have high

reliability over the lifetime of the asset.

7.1.3.1 Transmission-based Solution to Address Near-Term Need

To address the end-of-life need at Barrie TS, the Working Group investigated different
transmission-based solutions. Based on the assessment of these options along with the system
needs, the rebuild and uprating of Barrie TS and E3/4B to 230 kV, with 75/125 MVA
transformers was chosen as the preferred option. A description of the alternatives considered

by the Working Group can be found in Appendix B.
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7.1.3.2 Distribution-based Solutions to Address Medium-Term Need

To address the medium-term transformer station and feeder capacity needs at Barrie TS,
different distribution-based solutions were investigated. These included load transfers from
Barrie TS to Midhurst TS, and new 44 kV feeders from the rebuilt Barrie TS to InnPower’s

service territory. These are described in more detail below.

Load Transfers

Due to the proximity of Barrie TS and Midhurst TS, and since PowerStream has an existing
supply from both stations, load transfers are a feasible option to relieve Barrie TS. By building
additional supply feeders from Midhurst TS, PowerStream can transfer up to 27 MW of load
from Barrie TS assuming full data center load growth. This load transfer makes use of new
feeders PowerStream already planned to construct, primarily due to data center expansion in
the area. The available load transfer capacity is based upon normal operating conditions;
during feeder outage situations the transfer amount may vary based on the redundancy needs

of key customers.

The load transfer defers the capacity need at the uprated Barrie TS from 2022 to 2026 and also
provides PowerStream with additional transfer capability between Barrie TS and Midhurst TS
during emergency conditions. Figure 7-2 shows the reference scenario demand forecast for

Barrie TS accounting for PowerStream’s load transfer.

Figure 7-2: Barrie TS Reference Demand Forecast Load with PowerStream 2020 Load Transfer
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With PowerStream’s load transfer in place, by the end of the study period there is
approximately 40 MW of forecast capacity need that cannot be supplied by the uprated
Barrie TS.

PowerStream’s existing ability to perform temporary load transfers for emergency purposes
will also help manage the Barrie TS current capacity need both leading up to the completion of
the Barrie Area Reinforcement project and throughout its construction staging. However,
depending on Hydro One’s contingency plan for the period of construction PowerStream may
need to install additional distribution switches to meet their load security requirements during
the rebuild of Barrie TS.

44 kV Feeder Expansion & Relocation

Currently, InnPower is supplied with one feeder from Barrie TS, operated at 44 kV and is
considered an embedded customer to Hydro One Distribution. Up until the demarcation point
in the Town of Innisfil, the feeder that supplies InnPower, 13M3, is an idle 115 kV line owned
by Hydro One Transmission and operated at 44 kV to supply InnPower. The ROW for this

115 kV line extends south, past the existing su